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" to state speoifioally the praot1ces and measures requ1red and
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WORK PLAN
WHITE TANK WATERSHED PROTECTION PROJECT
AGUA FRIA RIVER WATERSHED
MARICOPA COUNTY, ARIZONA,

> “« .

INTRODUCTION

!

Authority « The Federal partioipation outl;ned in this work
plan is expeoted to be performed under the authority of the Soil

Conservation Aot of 1935 (Publio Law No. 46 74th Congress) and

g

other authoritles of the national programs of oonoerned agenojes.

< T, _“‘\‘mw e
Purggge ‘and Soope of the Plan - The purpose of this plan is

» ‘ ,

feasible and how they will be oarried out to achleve the maximum
practiocable reduction of erosion, floodwater and eediment
damages. Appiloation of thls mutually developed plan will pro-

vide protection and 1mprovement of land and water resouroes whioh

"

it hés been agreed oan be undertaken at thls time w1th the comblned

8 . LI sees F

facilities of looal interests, State and Federal agenoies. Upon

completion and oontinued maintenance of the measures set forth in
this plan, agrioultural produotion will be sustained at a 1evel

B

oorresponding to the oapabillty of the land and the welfate of the

landovners and operatore, “the commnnlty, and State and the Nation

will be promoted therebys. The area in the subwatershed 13 entirelyl

in Marioopa County and oontaina 59 136 aofes, or 92.4 square milese
- ; Tmr
ll L. 2 gk s
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SUMMARY OF PLAN

This plen is & combination of land treatment praotices and

measures used for the conservation of water and watershed lands whioh

g

oontribute direotly to flood preventioﬁ, and of measures primarily

for flood prevention. The works of improvement aeil;s;ed in combined
Tables 1 and 2 are planned to be oompleted entlreI; during oalendar
year 1954, at an eetlmated total cost of 3417 375, eaid oost to be
shared $218,287, by the non-Federal 1ntereat8 and 3199 OBBLhy the
Federal Governmente These estimates inolude the ourrent coeta of
looal interests and Federal egenoiee under the.going national pro-
grams pertaining to the objeotivee of this plans

. ) "
The Agua Fria Soil Coneervatlon Dlstriot hereafter referred to

as the "Distriot" will assume overall responsibility for future’i
operation and maintenanee of this project. This Dietrzct has arranged
with the Marioopa County Munioipel Weter Ceneervation Dietriot #1
(Locally known and hereinafter referred to as the Beardsley Projeet)

an irrigation distriot organized under laws of Arlzona to assume

.'speoifio responszbility for overall periodio inspeotion of the

measures primarily for flood prevention and for maintenanoe of the
floodwater retarding strueturee and direotly aeeooiated meaeuree at
an estimated annual cost of $3 750.

Comparison of Benefit and Cost - When the works of improvement

are applied and operating at full effeoctivensss, 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 ourrent prioce

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

JETE.
i f e

The White Tank Mountains generally form the rgsygrn edge of the
- Agua Fria River'Watershea nehr its oconfluence with the Gile River.

Drainage from the eastern face of the White Tank Mountains is divided '

-.between Trilby Wash on the north, tributary to the Agua Fria River,
and an intermlttent stream looally known as Avondale Wash, tributary QSSA Vﬂ
to the Gila River on the south. It is thls southern portion of the -
White Tank Mountain'érdinage area that comprises the subwatershed erea
covered by this 'plene The watefshed has a gross area of 69,136 aores,
of whioch 25,024 acres are mountain end foothill a}gpos comprising the
. drainage area and flood soﬁroe.' Thé remaining 34,112 acres are

intensively irrigétedAlaﬂd‘lying on a broad, 5ent1y sloping alluvial

rs

fan and terrace which have an average slope to the southeast of about

O+4 percente: Channels are very poorly deflned or even non-existent

through the ocultivated areaa, making the oconstruotion of floodways
through the farmland to the Gila ﬁiver 1mpraot10a1.

Following the disastrous flo;é;'ofIIQSI the Agua Fria Soil Conser=
vation Distriot with the teohnio;i\;;sistanoo of the Soil Conservation

R I TR B

. Service prepared plans designed to reduoe the damages .caused by flash

. runoffs from the White Tank - Trilby Wash watersheds. Construotion

i ' ~ of a series of four primary detention struotures numbered (1) to (4)

W
'

., respeotively were planned, near the mouths of Trilby and Avondale

Washesae . Damage to military and nntional defense .installations in the
4. TR Vot y

.area, .however, led to the inltiation by the Corps of Engineers of plans

I
|
y » - for.the proteotion of these installations fronlwuter originating in

-the. Trilby fiash drainage.‘ These plans of the Corps of Engineers also

\ proteot.the irrigated lands from floods from Trilby Wash so no further
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consideration was given by the Sojl:Conservation Servioe for struotures
(1) and (2) of their original plan,

L5

14 e - ¢ '
no proteotion and therefore

i?e Avondale Wésh wﬁéershed has
,paotive interest in watershed proteotion has been maintained in this
area. The neocessity for struotures. 3 and 4 remains, if adequate pro-

i.teotion to farm lands is to be obtained. Sinoe the numeriocal designa~

. tion has become rocognized through usage, it has been retained

. throughout this repart. Costs of original planning on these four *
.8tructures have been prorated and those applying to struotures 3 ahad 4

. ere oharged as a portion of the engineering costs inoident to this" plane

The soils of the area ocomprise recent alluvial soils along 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 soils of the intermediate slopes, including the bulk

.+ of the cqultivated lands, are moderately deep, deep or very ‘deep,
oalcareous, moderately developed fan soils. They are derived prinocipal=
ly from granites and schistss

Soils derived from these parent materials compaot badly as'a rule

.w'ggd,aflg result water penetrates slowly and they are highly ‘susceptible
. ﬁg_agogion. The organiquatter content is low but the general fertility
}?yellig'good with the possible exception of nitrogen. - - i
“.cihq_aoila of the area have been olassified according to their =
pormanont limitations and hazerds into five ocapability olassoss Tho
non~arable lands fall into olasses VI, VII and VIII, wherses the - ”
oultivated lands fall into classes I and II. See Map 2. Irrigation

. is required for suocessful orop produotion. Water for irrigation ie

available and exceptionally high crop yields are obtaineds

i .
v agty { . o i
gt gyt e Y i !
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Class I lands are produotive farm lands with very few or no perma=
nont hazards or limitationses These lands are subjeot to a moderate
oyerflow hazard at the present time. The proposed program will greatly
reduoce this hnzard.‘ Class II lands have a few recognized limitations
and under the conservation farming being praoticed in this area safe
and continuing production is essurede The limitation whioch places these
lands in Class II 1s the greater slope whioh oreates an erosion hazard.:
Land leveling and adjustment of length of irrigatiéh runs keep erosion
at @ minimum., Class II lands are also subjeot to & moderate overflow
hazard whioh will be greatly reduced by this projeot works. Good land
management, inocluding the use of fertilizers and orop rotations to
improve soil struoture, is essential to keep the soils of both classes -
I and II produotives

Class VI lands oconsist of desert bottom intermingled with rolling
desert plaine The soils are medium textured and subjeot to gullying
when the vegetative cover is depletede The dominant olimex vegetation °
1s sacaton and big galletas Class VI lands have moderate rates of ' i
runoffe |

Class VII lands consist of medium textured soils of varying depth
with plane to slightly rolling topography. The olimax vegetation is
mixed desert grass and shrube Class VII lends have high rates of runoff

The upper portion of the watershed is mapped as desert mountains
and includes capability olesses VII and VIII. These lands oonsist of
bare rock or rough, stony, mostly shellow soilse. Vegetation consists
of desert shrubs such as encelia, bursage, ocactus cholla, lyocium,
mariola end grasses such as bush muhly, tobosa, Arizona Cotton grass

end black gréma. Runoff rates are very highs Infiltration rates for

Q
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olasses VI, VII and VIII vary from +10 inches per hour on the less
permeable shallow soils to..éoninohea per hour for the desert bottoms.
Sqdiment produotion rates are relatively low in this area.

The elevation of the watershed varies from about 950 feet above
sea level at its oconfluence with the Gila River to 3,500 feet at the
orest of the White Tank Mountains. Mean temperatures range from 50
degrees Fahrenheit in winter to 91 degrees in éummer, with recorded
extreme temperatures ranging from a low of 17 dégrbes %o a high of
117 degrees. The average date of the last killing'frost is March 3
and that of the first killing frost is November 22, or a normal frost
free period of 264 days. The mean annual preoipitation 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'eéfly Septembers

During the summer flood season the damage potential is very high due
to the faot that orops, espeoially cotton which is the staple orop in
the area, are very susoeptible to damage. In contrast, dufing the
winter flood season the vaelue of orops is much lower. Most of the
cotton has been harvested at this time and the growing orops consist
of alfalfa, small grain and a small aoreage of winter vegeﬁables. Off-
setting the lower orop values during the winter raiﬂy seaéon, to soms /
extent, is the higher damage that land sustains due to the faot that
it 18 not so well proteoteds . Other direct flood damages are not usuaily
affected by the season in which the flood ocourse

The range land in the upper; mountainous part of this watershed
has sparse vegetation of the desert grassland type. Forage production
is low and generally grazing(oocurs only after peri&ds of unusually

high precipitation. Because of the low precipitation, diffibulty of

b o IR Y O
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access, énd soarce watering facilities, grazing use has not signifiocar
ly affeoted the vegetative cover in the upper pgrtion of this water-
shed. . - e | | | i
Thé ocultivated lend is highly productive under irrigation and is
intensively farmed with cotton being the principal cash oropa Alfalfg
barley and various varieties of sorghums ere the principal feed oroﬁs;
Some winter Yegetables are grown on the less calcareous soilss Doublg
oropping is practiced to some extent, but not to the degree found i;.
the Salt River Valley to the east. Farm units vary from small family-

size farms of forty to eighty aores to large commeroial farms covering

several thousand acres. The value of orop produotion in the watershe@

is estimated gt sevep'million dollarg apnually. !

The White Tank Watershed includes parts of three soil oconservation l
distriots, the Agua Fria, Roosevelt gnd Buckeya. Because of the nature i
of the enabling legislation prior to an amendment adopted by the legis- i
lature in 1954 soil conservation distriots in Arizona are limited to l
areas used primarily for orop produotion. The non-arable flood pro=
duocing portion of.the watershed is, therefore, not included within x
the boundaries of eny distriot. The Agua Fria Soil Conservation
distriot sponsored this projeot as major structures and principal
damage areas are in this distriot.

Approximately 53 percent of the land in the watershed is privately
owned s Oﬁnership of the remainder is about equally divided between the
State of Arizona and the Federal Governmente The Federal land is all
inoluded in Arizona Grazing Digtrict Number 3 end is administered by
the Bureau of Land Management. Most of the high runoff produoing

portion of the watershed is publioly owned, whereas the flood plain is

/0
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| privately owned. See map 3.

j . The watershed is adequately served by & network of ocounty roads
aggregating 62 miless U. S« Highway Noe 80 orosses the lower portion

of the flood plain for a‘éistanc? Qf f§ur miless Drainage ways are

poorly defined or non-exis£ent 15 thelflood plain, so destruotion of

bridges does not oconstitute an important part‘of highway damages The
Southern Paoifio.railroad oroaéés the lower_portion °fiﬁh? flood plain, i
generally paralleling U. S. Highway No; 80. 1In additipp; the Santa Fe
Railway hes a branch line from Ennis extending about Z%xmiles into the

flood plain from the north. Portions of the supply ocanals of the Beards= '

ley, Roosevelt, Goodyear and Buckeye Irrigation Distriots 1lie within
the flood plain. All are subjeat to‘damage by flooda. Many miles of
farm laterals serve the farm land in the watershéd.

There are no incorporated towns within'the watershed. Phoenix,
within 20 miles of the‘watershed, is fhé t;ade center for this part of
Arizona. The small unincorporated villéges of Liberty and Perryville
are in the lower end of the watersheds Cotton gins are located at various
places throughout the farming area, The Caterpillar Tractor Company has

a proving ground for testing various types of earth moving equipment i

near the central part of the watershed.

FLOOD AND EROSION PROBLEMS AND DAMAGES

Storm runoff'from the White Tank Mountains and intervéning foothill
areas strike the Beardsley Canal at the western edge of the flood plaine
Siphons have been installed along this canal at natural drainageways so ~
that floodwater may pass over without damage. However, past expserienoce

has shown that these siphons are inadequate both as to capacity or number

| o

/]
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to handle anything but small flows. Ooccasionally even small flows
damage the oanal beocause aggradation oauses shifts in the ohannels
above the canal and floodwater may strike a seotion of the canal
where there is no siphone After the wafer passes over the Beardsley
Canal it tends to spread out because of the flat terrain and absenoe
of defined channelse This sheet flow is, however, modified by roads
and irrigation ditohes which tend to conoentrate the’water until

; suffioclent volume is attained:to céu;e it to break over into adjoining
fieldse Improved:rcads have eroded in some cases to depths of 3 to
4 feets Ponding usually ocours in the lower ends of flooded fields
until water over-tops and breaches the irrigation lateral that has
oaused the ponding. Other obstruotions such as railroad grades or
flood dikes may shift the area of overflow but seldom reduce it.
Attempts to control floodwater, once it has orossed the Beardsley v
Canal, have not been suooeséful. Farm property incurs the greatest

" damage of any type of property within the flood plain. Crop yields
are reduced by scouring of soil from the plant.roots, ponding and
scalding due to high temperﬁtures. Irrigetion furrows and field
laterals may be so badly damaged late in the irrigation season that it
is not possible to make the final irrigation needed to develop a
profitable yields In many cases where land damagevis severe the land
oannot be oultivated until it has been relevelede Growing alfalfe
usually is not seriously damaged, but hay that has been cut is a

} . ' complete losse. Land damage is greatest where water conoentrates and

flows with considerable velooity as it does below breaks in irrigation
laterals, road fills, or other obstruotions and where there is no

protective cover from growing orops or orop stubbles

/=R
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Farm irrigation systems are damaged by even relatively small floods.
Earthen ditches generally require rebuildmng after a flood, and the oase
of ditoches formed above the ground surfaoce oonsiderable dirt has to be
hauled in to build a new ditoh. Conorete lined ditohes gonerally
withstand small floods, but soouring of the soil away from the lining
causes struoctural failure$ﬂ£hat are expensive to‘repair. Oocasionally

pump motors are fouled by sediment and have %o be repajred before they -

oan be useds In a few omses, irrigation wells have oaved in and have

.
P

been abandoned.“Farm'improvemsnta are frequently damaged, though not
seriously because water does nof attaén great depths. Farm machinery
is damaged if the water reached suffioient depth to deposit mud on
moving partse Stored cropa and aupplies sustain damages. The lower
tiers of stacked baled hay that are flooded usually rot and this also l‘
requires the rebuilding of the staok. 5
Flood flows from the upéef watershed first strike the Beardsley
Canal with suffioient forose toAﬂfeaoh it in many places, Larger floods }
also demage other ocanalse Siphoné_and_unloaders to spill floodwater |
that gets into ocanals have been iﬁgtglled, but .these measures have been.
of only minor benefit. The fioods‘of 195l'preached'oanals in many pléoes
and tore out many seotions of oanal iining*wruined'two‘irrigation wells
and washed out training dikese In somé places the canal embankments
have been washed out so many times th;t it is becoming inoreasingly
diffioult to securse sarth within reasonable distenoces to patch thems
The Beardsley Distriot has been foroed to defer replaocing some canal
lining until the flood hazard is reduced except where the canal grudient.

is so steep that lining is necessary to prevent damaging erosione As

a result, water losses from seepage have inoreased. County roads are

/3
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very susceptible to damage by floodwater. This is due primarily %o
two' reasons: first, road beds have eroded below ground level and now
serve as ohannelways, and seocond, the iooation of irrigation laterals
on the downstream side of east and west roads provide a natural
barrier to prevent water from‘draining off the road. As a result,
most roads are sub=-standard anﬁ until suoch time as the flood harard
is reduoced, pérmanent:road improvements are not prgotioable. .
Railroads in the flood.plain experience some damege in each flood.

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

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

‘major repair work before trains ocan again move over the line.

Damage to power and tglephoneflines is uéually limited to under=-
mining & few poles, theréby neocessitating resetting or straightenings.
The cost associated with this fype'of'démage in this area is oompara-‘
tively smalle

The true value of property subject to damage in the flood plain

.18 estimated at $23,900,000, distributed as follows (1951 prices)s

Agricultural « . I P $22,110,000.00
Irrigation Works o o« o o o o o ,1’3201000'00
Trensportation Facilities ¢ o o 370,000,600
Rural Non-Farm + « s ¢« ¢ ¢ ¢ ¢ » - 100,000.00
Flood records of the past 25 years indicate that damaging floods ocour
once in two years on the average. Analysis of high intensity storms
and examination of past flood records show that fully 85 perocent of
the floods oan be expeocted during the summer months when orops are ﬁi

most susceptible to damages. The most damaging recent flood year was

1951 when flbods in January, July and two in August ocourreds The

flood of August;zs, 1951, ocaused direot damage, of more than $200,000.
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The total primary diréot floodwater damage is 'éstimated to.averags
$28,220 annually, of whioh 47 percent is orop damage.  About 23 percent
is irrigation system damage inoluding farm laterals, 16 percent is land
damage and the remainder consists of damage to transportation facilities
and farm improvements. None of this floodwater damege occurs-in the
area whioch will be inundated by proposed detention'struotures. These
figures are based on all floods up to and inoluding tﬂ;se of 100-year
frequency. In addition, there are important indireot primary damages
such as the reduction in orop yields arising from interruption of
~irrigation schedules, travel interruptions or detouring costs, losses
of income to ‘cotton gins and reduction of income to ocotton workers.

The estimated annéal value of these indireot primary damageg is $7,000.
See Table 4e

Erosion Damage = Soil erosion, exclusive of flood plain socour, is

a factor only on the upper desert ‘portion of the watersheds In this
part of the watershed sheet erosion has progressed to the point where
the soil surfaceé consists prinocipally of desert pavement. 'Gully erosion
is oconfined c¢hiefly to tﬁe rough mountainous part of the watershed and
the aliuvigl outwasﬁ~at.thé b;s; of the méuntaina. Because of watershed
'characteriétios, it is Aot éonsidered'f;asiﬁle t§ apply a program
designed primarily tq reduce the present rate of erosion. Tﬁere is
-1ittle 1likelihood that the present rate of erosi;n w{il ohgnée under
existing use and ménagement practicess Erosion damage of waﬁa?ehed

land has not been evaluated for the reason that erosion has not
seriously impeired the productiyity of these lands, and it ie:apparent

that a program which would signifioantly'reduoe the rate of erosion

is not praotical.

<1
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Sedimentation Deamage = Deposition of sediment has ocaused oonsider-

atle chamnel changes above works that have been installed to proteot

R e, T
irrigetion oanalse As a result, each ruccessive flow may strike ocanals
or othar property at unprotéoteé pléées; ‘Sediment deposition on farm

land mekes more frequent leveling necessary to maintain the preoise
grade of irrigated land. ' Both of these types of sediment damage are

olosely assooiated with floodwater damage and have been evaluated as

4

floodwater damagees None of the sediment from this wapersﬁéq“rpaches

s 4
irrigation reservoirse.

~a

EXISTING OR FROPOSED WATER MANAGEMENT PROJECTS

Efforts to ocontrol high runoff in the Whife Tank-Trilby Wash water=
sheds date back at-least to 1939, At that timé efforts were made by |
local interested groups toiqstablish a so;l erosion demonstfation
projeotes In 1945 the Agﬁa Fria Soil'ConservatioﬁADiétriot was organized

"for the express purpose of unifying f%pp@_oontroléeffortéo At various
times plans to alleviate the flood probleg have been ﬁreparéd, but .
inébility to finenoe delayeq;oopstruqtigp. For pr;otical pﬁfpuaes
work being done by looal interests is“oontipuous.'»Some étruoturea
have been ocompleted recently and others are being built oconourrently
with work being done by the Federal Government (Seé odmbined Table 1

“and 2 attached). -

T I

Measures Primarily for Flood Prevention - Engineering and hydrologioc -
studies show that the most effective method of controlling sﬁrfaoe

’

"runoff’ from the watershed of Avondale Wash above the Beardsley Canal ' ‘
is'by‘fhé construction of two retarding struotures end 11 miles of
" ‘diversions. The diversions will divert runoff from small subwatersheds

into retarding struotures numbers 3 ‘and 4, located in the larger drain-

age ohannels. Eight small stabilizing end sediment control structures

/@

\



For dosign purposes,.thé area;éépth—duration“relationship for storm
rainfal} was developed from & numper of high intensity storms whieh have
Ooocourred in ocentral ang sduthern Arizona, 'For reservoir deeigg & gstorm

- of four-inch center was ugeq, Thig is estimated t0" have reourrence
interval of more tﬁan 100 yeérso‘ Retaiding structure Numpep 3'will

discharge inte the Beardsley Canal, Retardihg Struoture Number 4

regervoir aedimentation. )

-,

/2
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Moasures for Evaluating the Effects of the Program ~ The hydrologio,

eoonem;o and other effeots .of this watershed program will be measured in
the“feﬁefe.”$A p}qg:fo; the installations and prooedures“fequired to
evaiéeee tpaeee;esults_is.now being developed in oooperation with;ether
A igteresteq faet-f%gding agenciess THis plan will be distributed 1later
..ee a supplement to this work plens: -

Effeot of These Measures on Damages and Benefits = The measures

deeoribed above will prevent damage from all floods of the size used in =

I

the dumage evaluation series. Henoe, the floodwater damage reduotion

benefit is equal to the average annual damage under present oconditions

or $35,220 in Table 4 -

™

Approximately 79 percent of the flood damage reduotion benefit is

oredited to the two retardlng struotures and '18 peroent is oredited to

v ' the diversionse The remainder is ored1ted to the stabillzatlon ad .sedi=-

ment control struotures and the range improvement programs The flood
prevention benefit is dietributed by measuree 1n Table 5.

It is not belleved ‘that any signifioant 1and use ohanges will ooour
from the measures desoribed above. An examination of land use in the

“‘f1lood plain'indieates that the presence of a‘flqod hazard is not a pri-

mary determinant of.lehd usee This eonolusion is oconfirmed by iooal
peoples Henoe, no land enhanceﬁent benefit.is expected to acorue from
‘these measures.‘ 3

Range forage produotion on the ﬁate%ehed.is extremely limited.
Henose, the oconservation benefit islinsignifieant and only $130.00 per
year is oredifed to range improvement;in Taele 5¢ As previous{y men=-
tioned, aboufﬂene-third of the totel watershed above the struotures has

been retired from grazing usee The remaining aree oonsisting of steep

rooky. desert mountains is under adequate menagement by the Bureau of Land

/g
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Managements The progrem is not expeoted to improve ground or surface water_ul
upply signifiocantly and no water conservation benefit 1s oredited to it;“

Comparison of Costs and Benefits ~ The ratio of the averag&-annuai‘béné;

fit from monsures primarily for flood preventio; ($36,100) to the aveféga
annual cost of the measures ($20,730) is 1.7 t; le The ratio of the averw
ege annual benefit ($250) from the range improvemgqt-magsure to the aver-
age annual cost ($130) is about 1le9 to le The ratio of total aversge

annual benefits ($35,350) to total averege annual value of costs’

o W g
LIRS 2 -
s ~

. PR .’

($20,860) is 1e7 to le 8See Table 5,

AQCOMPLISHING THE PIAN J | : I
The sponsoring';é;néy, £h§ Agua Fria Soil'Conservatioﬁ bistriot, and the. -
"Soil Conservation Servioe have mutually agreed to the aharing of oosts set
forth in oombined Table 1 and 2. Speoifioally, the Soil Conservation Dis- ;':. v

riot (or the Beardsley Irrigation Distriot -or others in behalf of the

Agua Fria Soil Comservation Dletriot) wills - RESEE L

le Aoduire all lands, eagemonts and rights of way needad for the TR D

R

floodwater retarding struoturess This has been done.

2, Purchase and install all outlet_pipes.in the rétafdiﬁé struo~
tures together with gﬁﬁes and appurtenant workss. Th; pipe -,
and gates have been ordereds

3.: Clear, strip and excavate the'sites for'ﬁhe~retardiné‘s£r;o~

turese This has been donse.

4, Exoavate 300 feet of the spillway on Structure Number 3.

\

Arrangementa for aooomplishing this are now being negotiated. :Lt.q.j.'

6, Arrange 'to oomplete the installatzon of all atabilization

and sediment 00ntrol atruotures and diverslona by Decembe.

31, 19544




- 17 =
6« Provide for periodioc inspeotion of the measures to insure
that they are maintained in a satisfaotory manner,
7« Bring sbout the retirement from grazing use of 6,400 aores
(about one=third) of watershed above the Struoctures 3
and 4.
The above items of local contribution are valued at $218,287,
The sponsoring agency has suffioient funds or commitments to meot
its obligations within the specified timse
The Soil Conservation Service wills
l, Contreot for the earth work for Struotures 3 and
4, exoopt for Item 4 above.
2e¢ Design Structures 3 and 4 with eppurtenances and
will provide engineering supervision and inspeo=
tion during oonstruotion, I
3¢ Transfer to the Agua Fria Distriot the sum of
$14,000 to help defray costs of the Distriots!
portion of the worke
The above items of Frderal contribution, plus Pfogram evaluation and

development of the work plen are valued at $199,088a

PROVISIONS FOR MAINTENANCE

Exsouted agreemonts provide for adequate future maintenanoe by assur«

2

ing that periodio inspsotions, at least annually, will be made by a re=

.eponsible local agenoy with representatives of the Soil Conservation

Servioe, annual levies will be made for mainteﬁanoe purposes and repairs

will be made promptly when nseded.

20




COMBINED TABLE 1 & TABLE 2 *

~,

ESTIMAT"D INSTALLATION COST #** - TOTAL NEEDED PROGRA!NM

ESTIMATED TOTAL. COSTS J

, 2 s :
MEASURES 2 UNIT :NO, TO BE APPLIED; : s
s £ 2 PFederal Private =*x* : Total
A-Measures Primarily fer 2 H 2 L U s
Flood Protection z : #3- 7,489,757 '/L’L :
: s . Fu- £ 570,700 c«/-/- ; .
Floodwater Retarding Structures: No., 2 2 : 192,082 : 119,566, t 311,752
2 H 2 s s
Stabilization and Sedimsnt $ : 2 : :
Control Measures s 2 2 - :
3 : s 3 :
Diversion Dykes & Ditches Mile ¢ 11. z ¢ 77,805 : 77,805
Debris & Desilting Basims No, : - 8 : : 18,068 : 18,063
2 : : : :
SUB TOTAL 2 2 : 192,088 : 215,557 2 L,G7,€25
B~leasures : g g : 2
Range Improvement : Ac. : 6,00 : : 2,750 : 2,750
TOTAL A & B MEASTRES : : s 192,08 : 218,287 . 410,375
Facilita.tlng Measures s s : : s
SCS ¢ - . s & ]
Program Evaluation H B = 2,000 : $ 2,000
Work Plan Devel opmsnt z 2 8 5,000 -: } s 5,0C0
s : ¢ : ~ 2
TOTAL SOIL CONSERVATION 2 g 3 7,000 : : 7,0CO
SERVICE s : : : :
GRAITD TOTZL 159,088 . 2. 8,287 L17,975

* X
* ok

/z

For practical purposes, the work being dme by local irtsrssts is a continucis job, Some 1tems have teen completsad
recently and others are now being constructed concurreatly with ths work being cone by the Fsleral Goveramsnt, For
can venience, all parts of thse program are shown in combined Table 1 ard 2, ‘

All items to bs installed during calendar yeer 199,

It is impractical to distinguish between contributions from Maricora County ard the Beardsley project, which are locs
units of government, amd from strictly private sources, Hencs, no separate columh has been shown for Non-Federal

Gov't costs apd these items are included in Private costs,
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TABLE 3

ANNUAL COSTS I
MEASURES AMORTIZATION OF INSTALLATION COSTS OPERATION AND MAINTENANCE  OTHER ECONOMIC GRAND TOTAL
FEDERAL PRIVATE TOTAL FEDERAL PRIVATE TOTAL COSTS
A MEASURES
(1) (2)
Floodwater Retardirg )
_Structures $6,950 $5,570 $12,520 -- $2,950 82,950 - $15,470
Stabilization and »
Sediment Control
Measures
Debris & Desilting
Basins - 8L,0 8Li5 - 150 15¢ — 990
Diversion Dikes &
Ditche s - 3,620 3,620 - €50 650 - 4,270
SUB TOTAL $6,950 $10,030 $16,980 - $3,750 $3,750 e 320,730
B MEASURES | ‘ '
Renge Improvemsent i — $ 130 $. 130 — — - - $ 130
TOTAL A & B $6,950 $10,160 $17,110  -- $3,75C $3,750 - $20,860

(1) Amortization factor ,035258 (50 yrs. @ 217 interest).
(2) Amortization factor Q4655 (50 yrs., @ L% interest),




TABLE L

SUMMARY OF AVERAGE ANNUAL MONETARY FLOODWATER AND SEDIMENT DAMAGE AMD FLOOD FREVENTION BENEFIT FROM THE PLAYN
(LONG TzRM PRICES)

DAMAGES , AVERAGE ANNUAL DAMAGE AVERAGZ ANNUAL BENEFIT
PRESENT B-MEASURES A and B B-MEASURES  A~MBASURES  TOTAL FLCOD
CONDITION ONLY MEASTURES ONLY ONLY BENEFIT FROL
A & B MEASURES
DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS

FLOODWATER & SEDIMSNT DAMAGE ‘ . _
CROP : _ $13,260  $13,1L0 o $§ 120 $13,140 $13,260

LAND | : 4,380 14,380 0 : 0 A L,380 L,380
IMPROVEMENTS ' 1,310 ‘ 1,310 0 o} 1,310 1,310
TRANSPORTATION FACILITIES 2,790 2,790 ) 0 2,790 2,790
DITCH SYSTEMS 6,480 | 6,L80 0 -0 6,180 6,180

POWER & PEONE ETC. ' R e e e | = _ on -

INDIRECT DAMAGE ' 7,000 . 7,000 0 0 7,000 7,000
TOTAL DAMAGE _ . $35,220~ . §35,100 - XXX XXX ) 0,000
BENEFIT FROM REDUCTION OF -

DAMAGE XHHKX o vees XXX $§ 120 $35,100 825,220
BENEFIT FRCM MORE INTENSIVE N

USE OF FLOOD PLAIN XXX XXX XK 0 0 0
TOTAL FLOOD PREVENTION BENEFIT XX ) 90604 XXXKX $§ 120, $35,100 335,220

AN
W




TABLE 5

DISTRIBUTION OF COSTS AND BENEFITS BY MEASURES AND GROUPS OF MEASURES

ITEM TOTAL COST AVERAGE ANNUAL FLOODWATER MORR INTENSIVE CONSERVATION TOTAL  BENEFIT
COST & SEDIMENT USE CF LAND BENEFIT COST
* BENEFIT RATIO
A MTASURES
T PFlcoiwatar Retarding
Struciures $316,752 $15.,470 $27,970 - - $27,970 1.8 to 1
Stabilizestion and
Sedirent Control
Measures
Debris & Desilting
Basirs 18,068 990 590 - - 990 1.0 to 1
Diversion Dikes & :
Ditches 77,805 L,270 6,10 6,140 1. tol
TOTAL A MEASURES gh12,625 $20,730 $35,100 835,100 1,7 to 1
B MRASURES
Rangs Improvement 2,750 130 120 5130 250 1.9 to 1
TOTAL 3L15,3754  $20,860 335,220 $130 $35,350 1.7 to 1

/i Dces not include tke cost of pregram evaluation ($2,000),

Y

e




TABLE 6

FLCODWATER RETARDING STRUCTURE DATA

FLOOD PLAIN AREA

STORAGE CAPACITY SURFACE AREA INJNDATED

SITBE: DRAINAGE: SEDI- DETEN- ' TOTAL:

SEDI- DETEN- TOTAL: TOP TCP MAXI-: UUDER UNDZPF TOTAL: VOL. DRAW TYPE EST.

NO, : AREA : MENT TION : MENT TION : OF OF MUM : SED., DET. : OF DCWN OF TOTA
¢ SQ. MI. : POOL PCCL : POOL  PCOL : SED. DET., HT,OF: PCOL POOL : FILL RATE SPILL- COST
s z : ¢ POOL POOL DAM - 2 WAY
; : AC,FT, AC,FT, AC,FT.: INCHES OF RUNOFF : ACRES FEET =« ACRES s C.Y. CFES
"3x . 2L . 193 2,l62 2,655 . 4  1.92 2,06 . 30 384 30 : ee~ === —= .375,000 375 Eerth $229,5C
bt . BlBF.. 72 96l 1,036 : .13  1.76 1,89 ; 14 221 20 ; =— —— === ;175,000 100 Barth $12l;,15
< s e : s < 353,65
e : : 5 2 : T
Sediment Storags based on 50 Year estimated accumulation (including structures on Drainage Area),
*Note discussion of numerical designations in narrative portion of report.
]
o
I




TABLE 7

SUMMARY OF PROGRAM DATA

™

B MEASURES

ITEM UNIT QUANTITY
'YEARS TO COMPLETE PRCGRAM YRAR 1
TOTAL INSTALLATION COST ‘ _
FEDERAL DOLLARS 199,088
NON-FEDERAL DOLLARS 218,287
ANNUAL O & M CCST
FEDERAL : DOLLARS -
NON-FEDERAL DOLLARS 3,750
ANNUAL BENEFITS DOLLARS 35,350
FLOOIWATER RETARDING ST RUCTURES EACH 2
AREA INUNDATED BY STRUCTURES
FLOODPLAIN ACRES 0
UPLAND ACRES 605
WATERSHED AREA ABOVE STRUCTURES - ACRES 22,000
REDUCTION IN FLCODWATER AND SEDIMENT DAMAGE
A MEASURES PERCENT 99.7
B MEASURES PERCENT 0.3
REDUCTION OF EROSION DAMAGE -
. A MEASURES PERCENT -—
B MEASURES PER CENT -
OTHER BENEFITS -
A MEASURES DOLLARS -
DOLLARS 130
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SUMMARY OF PHYSICAL DATA

TABLE 8

QUANTITY QUANTITY
ITEM UNIT WITHOUT PROGRAL WITH PROGRAL

TTATERSEED AREA SQ. I, 2. 9.

MATERSHED AREA ACRES 59.136 59,126

AREA OF CROPLAND ACRES J3h,112 3),,112

AREA OF GRASSLAND ~ ACRES 25,02, 25,02l

s e JO
. AREA OF WOODLAND ACRES - _—
FLCODPLAIN SUBJECT TO DAMAGE BY DESIGNATED STORM ACRES 1,800 0
ANNUAL RATE OF EROSION (FLOOD PRODUCING PORTION)
. SHEET - TONS/‘{Rg
GULLY TONS/YR 3900 00
STREAMBANK TONS AR ) 535 31,9
SCOUR TONS/YR)

AREA DAMAGED ANNUALLY BY: - _
SEDIMENT ACRES) 660 0
FL® DPLAIN SCOUR ACRES)

SWAMPING ACRES -— -—
STREAMBANE ERCSION ACRES ~ - o
SHEET EROSION ACRES Not determined

SEDIMENT PRODUCTION (FLCOD PRODUCING PORTION) TONS/AC /TR 77 3

SEDIMENT ACCUMULATION IN RESERVOIRS AC/FT AR - -—

FREQUENCY OF FLOODING ' EVENTS /YR 3 0

AVERAGE ANNUAL R:INFALL INCHES 8 8

AVERAGE ANNUAL PLOFF * INCHES o3 o3

(&) 1/ Amount depsnds on trap efficiency of retarding structures, No basis for acocurate estimate at this tire,

N




Condensed Summary

WHITE TANK AND TRILBY WASH PROJECTS

‘ - ARIZONA

Benefit - cost ratio 1.7 to 1

-ﬁ).")’kd/on ~)¢Z_, N - e R Qa/?j /71& ¢ /'(c

Structure Structure
No.3 No.4

Cooperating Federal Agency - -: 1954, SCS : 1954, SCS

Length « = = = =« = = = =« <« - - + 1.5 Mi, :+ 1,3 Mi,

Drainage Area = = ='= == = = = : 24 8q. mi. : 10 sq. mi. |

- Max. Fill height = = = = = = - : 30 ft. : 20 ft. 4

Spillway Size = = = = = = =« « : 800 ft,. s 2 @ 165 ft.

Spillway Capacity = - - - = = : 11,750 cfs. : 4400 cfs.

Reservoir Capacity in A.F.- - : 2655 AF 1036 AP

Reservoir Capacity in inches :
of Tunoff ~ = = = = =« - - - 2.1 : 1.9

Crest Width = = = = = = « = « : 10! : 10!

Side slope = = = = = = =« ~ : 251 & 2:1 [ 2:1 & 2:1

No. of outlets = = « « = = =« : 3 pipes : 2 pipes

Size of outlets =~ = = = == = :48" 48" & 24': 30" & 36"

Max. Discharge through outletg: - - = = = : = - - =

Evacuation time - - = - = = « :80 hrs. : 118 hrs.

Sediment Production: s ‘ .

Ac.Ft.Per sq.mi,per yr.estes .3 § a3 .

Total cost .of Project - = - = : $395,145.00
Private Contributions = = « : 19€¢,057.00
Public Contributions = = = : 199,088.00

Annual O & M. cost{Non=Federal): 3,750.00 ,

Estimated annual cost of | : :
project : i
(50 yr. amortization) w = = : 20,860.00

Estimated annual benefits - - : :

(50 yr. amortization) = = = : 35,220.00 -

QRS A L)

e a0 o

McMicken
Dam

1956, C of E
9.3 Mi.

223 sq. mi,
38 ft.

2,000 ft.
60,000 cfs.
19,000 AF

1.6

12° :
2%:1 & 2:1
1 box

11' x 20!
4400 cfs.

25

$2,180,000,00
180,000,00
2,000,000,00
.17,000.00

115,000.00

200,000.00

s /
1 j(j{,lu.l Voo
a2 vy /
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