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WORK PIAN
WHITE TANK WATERSHED PROTECTION PROJECT

AGUA FRIA RIVER WATERSHED
MARICOPAdOUNTYa' ARIZONA.

: ....
,- 'I "

,~ i~ ~ ~ .
.. '

INTRODUCTION "

Authority • The Federal partioipation outlin~d in this work
.. ,'r . .' , .~ ,,' '. I ~

plan isexpeoted to be performed under the authority of the Soil'

Conservation'Aot '0£ 1935 (Publio law No. 46 74th Congress) and

• I ''''.

I
,-

• I,'

other authorities of the national programs of oonoerned agenoies •
. ' . ~. . ".t :1 ":. "-'~.''':':':''~~'..;.......:.:;:..._-

Purpose'and Soope of the Plan - The purpose of this plan is
. I, "

. . r
to state'speoifionlly the praotioes and measures required and

. .\' '.'
feasible and how they will be oarried out to aohieve the maximum

.' ... "

praotioable reduotion of erosion, floodwater and sediment

damages.' .Appli~~ti.on· of this mutually developed plan will pro-
.~. ~.' .....

vide proteotion and 1~provement'of land and water resouroes whioh

Upon

:. ": ..
it has beenagreed'oan b~ ~nde;taken at this time with the oombined

',' .:.. " ,~.: .~ ;
• " . ., "f .'.1

faoilities of looal interests, State and Federal agenoies.
• 'f.

oompletion and oontinued ~intenanoe of the measures set forth in
, I,' . I ..

this pia.n~ agrioultu~~l produotion will be sustained a.t a level
. '" .,'\

oorresporiding to the oapability of the land, and the welfare of the
. r . ~.

.,' ..

',:.:","',',"

The. area in the subwatershed is entirely.

•••. .", I~ , .••• . ') " •

landowne~8 and opera.tors, the oommunity, and State and the Nation

wi 1 b promo ed thereby.
. ~ .

I : ;.:

.:.' ),.,

.. (. ',.

, . f
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SUMMaRY OF PIAN

This plan is a oombination of lan~ treatmont praotioes and

measures used for the oonservation of water and watershed lande whioh

...

, .

.' .: ,,' .

oontribute direotly to flood prevention, and of measures primarily

for flood prevention. The works of improvement as listed in oombined

Tables 1 and 2 are planned to be oompleted entirely during oalendar
... : ~ '.:

year 1954, at an estimated total oost of $411,375, said cost to be
..\ .

shared $Z18,Z87, by the non-Federai interests and $199,088 by the

Federal Government. rheae estimates inolude the ourrent oosts of

looal interests and Federal agenoies under the going national pro-

grams pertaining to the objeotives of this plan.
.1

The Agua Fria Soil Conservation Distriot hereafter referred to
1 •

as the "Distriot" will assume overall respona1bil1 ty for future

operation and maintenanoe of this projeot. This Distriot haS arranged

with the Marioopa County Munioipal Water Conservation Distriot #1

(Looally known and hereinafter referred to as the Beardsley Projeot)

an irrigation distriot organized .under laws of Arizona to assume

speoifio responsibility for overall periodio inspeotion of the

measures primarily for flood prevention and for maintenanoe of the

floodwater retarding struotures and direotly assooiated measures at
... .

an estimated annual oost of $3,750.

Comparison of Benefit and Cost - When the works of improvemsnt

are applied and operating at full effeotiveness, the ratio of the

estimated average annual benefit ($35,360) to the estimated average

annual value of the oost $20,860 is 1.7 to I based on ourrent prioe

level6 for ooatsand long term prioes for benefits.

s

-.

.,'
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Drainage from the eastern faoe of the White Tank Mountains is divided'

Agua Frio. River'Watershed near its oonfluenoe with the Gila River.

,.i "

It is ~h~~ ~~uth~~n, portion of the ~

':', r···
The White Tank Mountains generally form the western edge of the

r . ,',.

DESCRIPTION OF THE WATERSHED PROTECTION PROJECT AREA.

to the Gila River 6n the south.

,between Trilby 'Wash on the north, tributary to the Agua Frio. River, .
" ' ' ()

q-l '7
and an intermittent stream looally known as Avo,X:dal.e ,wash, trlbutary <0.;) c.'<' •

\;>p
ro.:.

, "

i
,

!.,
,I

I,i
j

I
I

I
I
I

."t""l
I
I
I
I
I
I
I

White Tank Mountain 'drainage area that oomprises the subwatershed area
. ~ '.

oovered by this' ·plan. The watershed has a gros6 ar~a of 69,136 aores,

of whioh 26.024 acres are ~untain and foothill slopos oomprising the
~. I ••

drainage area a~d fiood souroe. The remaining 34.112 aores are
.' :.".

intensively irrigated land 'lying on a broad, gently sloping alluvial

fan and terraoe whioh have an average slope to the ~~~theaBt of about
" ;1 •.

0.4 percent., Channels are very poorly defined or even non-existent
:'

through the oultivated areas, making the oonstruotionof floodwaye
" :",J,' ' I'

" ,

through the farmland to the Gila River impraotioal.
,,',',:j, ,.',

Following the disastrous floods of 1961. the Agua Frio. Soil Conser-. .•..
..'..' ~. .: .' ~ .'\ ....

vation Distriot with the teohnical assistanoe of the 5011 Conservation... '

Service prepared plans designed to reduoe the dama.g~~ "qauaed by 'flash
. '-' -: :.~." ~

!
runoffs from the White Tank • Trilby Wash water,sheds...... .. ..~: .. ::

Cons tru otion

i
I

.\ ..

.J

"

I ....

I
;

.1
I

·1

I

I
!

l:
",

f'

of a series of' four primary detention struotures numbered (1) to (4)
,I ••.••• ..' .•

'I,respeotively were planned, near the mouths of, Trilby and Avondale

Washee., Damage to military and national defense installations ~n the
i ." . ,. 1.... ~ ...~

,ar.ea,' .however,' led to the 'ini tlo.tion by the Corps of Engineers of plans
. .:: : • .: f. '.•i: ! i .

. for. -the proteotion o'f these installations from water originating in

, the Trilby Vlnsh 'drainage~ " These plans of t~e Corps of Engineers also

proteot,the1rr1g'ted lands from floods from Trilby ~aeh ao no further
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oonsideration was given by the So11~GonservationServioe for struotures

(1) and (2) of their original plan.
",

.. ,. .1' .

The Avondale Wash w'atershed has' no proteotion and therefore

,aotive interest in watershed proteotion has been maintained in this

arell. The neoessity for struotures, 3.. and 4 remains, if adequate 'pro-

. , .teotion to farm lands is to be obtained. .Sinoe the numerioal designa..

tion has beoome rooognized through usage, it has been retained

throughout this report. Costs of original. planning on those four ,"

struotures have been prorated and those applying to struotures 3 and 4

are oharged as a portion of the engineering oosts inoident to· this'", plan.
l ..

The soils of the area oomprise reoent alluvial soils along the

., ,Gila River, the moderately developed fan soils of the intermediate

slop~,s and the shallow soil materials and rooks in the White Tank'~:-

,:~~z:,yain8,. The Boils. of the intermediate slopes, inoluding the bulk

.'.

.: .

of the. ~u,ltivated lands, are modera.tely deep, deep or very 'deep,
.', - I

I

~aloareouB, moderately developed fan soils. They are deriv~d prinoipal-

..( •. ", .j1:(, ,from granites a,nd sohists.

Soils derived from "these pa.rent materials oompaot badly a8:;a'rllle

. ~",:~~d, alB: a re,Bult water penetrates slowly and they are highly:susoeptible

to erosion. The prganiQ ..matter oontent is low but the general fertility
'" ; :, .... ':. :.',

le;val. is.. good with the possible exoeption of nitrogen. '
.. ;.

. ,Th~ Boils of the area have beenolassified aooording to th~ir-;
,'I', ' .

pormnr,lOn;t limitntiono .ond hllzaroo into 1'iv~ oupo.bility olneoolJ, ,Th~

non-arable lands fall into olaeses VI, VII and VIII, whereas the',' ..

oultivated lands fall into olasses I and II. See Map 2. Irrigation

is required for suocessful orop produotione Water for irrigation is
I

available and exo9ptiona~ly ,highorop yields, are obtained.

-".

.....

: :

, ,

, ' .... , ." " ... ~

•. : J , ... ~ I. '.~ .i 7
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Class I lands are produotive farm lands with very faw or no permn-

nont hazards or limitations. These lands are subjeot to a moderate

overflow hazard at the present time. The proposed program will greatly

reduoe this hazard. Class II lands have a few reoognized limitations

and under the oonservation farming being praotioed in this area safe

and oontinuing produotion is assured. The limitation whioh plaoes thes~

lands in Class, II is the greater slope whioh oreates an erosion hazard.'

,'.
Lund leveling and adjustment of length of irrigation runs keep erosion

at a minimum. Clnss II lands are also Bubjeot to a moderate overflow

hazard whioh will be greatly reduoed by this projeot works. .Good land

management, inoluding the use of fertili~ers and orop rotations to

improve soil struoture. is essential to keep the soils of both olasses

I and II produotive.

Class VI lands oonsist of desert bottom intermingled with rolling

desert plain. The soils are medium textured and Bubjeot to gullying

when the vegetative oover is depleted. The dominant olimax vegetation

is saoaton and big galleta. Class VI lands have moderate rates of

runoff.

Clasa VII lands oonslat of medium textured soils of varying depth

with plane to slightly rolling topography., The olimax vegetation is

mixed desert grass and shrub. Class VII lands have high rates of runoff

The upper portion of the watershed is mapped as desert mountains

and inoludes oapability olasses VII and VIII. These lands oonsiet of

bare rook or rough, stony, mostly shallow soils. Vegetation oonsiets

of desert shrubs suoh as enoelia. bursage,' oaotus oholla, lyoium,

mariola and grasses suoh ~s bush mUhly, tobosa, Arizona Cotton grass
,

and blaok grama. Runoff rates are very high. Infiltration rates for

I

8

. ! Ill\ t 'jt: 'I I
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olasses VI, VII and VIII vary from .10 inches per hour on the less

permeable shallow soils to .60 inohes per hour for the desert bottoms. . ,

Sediment produotion rates are relatively low in this ar'ea.

The elevation of the watel'shed,variesfrom about 950 feet above

sea level at its oonfluenoe with the Gila River to 3~600 feet at the

orest of the White Tank Mountains. Mean temperatures range from 5~

degrees Fahrenhei~ in winter to 91 degrees in summer, with reoorded
;, ."

extreme temperatures ranging from a low of 17 degrees to a high of

117 degrees. The average date of the last killing'frost is Maroh 3

and that of the first killing frost is November 22; "or a normal frost

free period of 264 days. The mean annual preo1pitatf6nis 8 0 04 inohes,

whioh generally oocurs in two well defined rainy seasons. The winter

rainy season usually extends through Deoember;,January and' February,

while the summer season inoludes July and AUgMst and 'early September~

During the summer flood season the damage potential is very high due

to the faot that orops, espeoially ootton whioh is the staple orop in

the area, are very su~oeptible to damage. In oontrast, during the

winter flood season the va~ue of orops is muoh lower. Most of the

ootton has been harvested at this time and the growing orops consist

of alfalfa, small grain and a small aoreage of winter vegetables. Off-

setting the lower orop values during the winter rainy season, to some

extent, is the higher da~ag~ that land sustains due to the faot that

it is not so well proteoted. Other direot flood damages are not usually

affeoted by the season in whioh the flood ooours.

The range land in the upper. mountainouspatt of this watershed

has sparse vegetation of the desert grassland ,type. Forage pr;duotion

is low and generally grazing oocurs only after periods of unusually

I

,high preoipite.tion. Because of the low preoipitation, diffioulty of

I •.. I ~ "
" \1,'
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aooess, ahd soaroe watering faoilities, grazing use has not signifioar.

ly affeoted the vegetative oover in the upper portion of this water-

shed.

ihe oultivated land is highly produotive under irrigation and is

intensively farmed with cotton being the prinoipal oash orop. Alfalf~
1

barley and various varieties of sorghums p.re the prinoipal feed orops.

Some winter vegetables are grown on the l~ss oalcareous soils. Doubl~

oropping is praotioed to some extent, but not to ~he degree found in

the Salt River Valley to the east. Farm units vary from small family~

size farms of forty to eighty aores to large oommeroial farms oovering

several thousand aores. The value of orop produotion in the watershed

is estimated at seven million dollars annually.

The White Tank Watershed inoludes parts of three soil oonservation

distriots, the Agua Fria, Roosevelt and Buokeye. Beoause of the natur(

of the enabling legislation prior to an amendment adopted by the legi~.

lature in 1954 soil oonservation discriots in Arizona are limited to

areas used primarily for orop produotion. The non-arable flood pro-

duoing portion of the watershed is, therefore, not included .within

the boundaries of any distriot. The Agua Fria Soil Conservation

distriot sponsored this projeot as major struotures and prinoipal

damage areas are in this distriot.

Approximately 53 peroent of the lnnd in the watershed is privately

owned. Ownership of the remainder is about equally divided between the.

State of Arizona and the Federal Government. The Federal land is all

inoluded in Arizona Grazing DistriQt Number 3 and 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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privntely owne~. See roup 3.

The watershed is adequately served by a network of county roads

aggregating 62 miles. U. S. Highway No. 80 orosses th,e lower portion

of the flood plain for a distanoe of four miles. ,Drai~nge ways are

poorly defined or non-existent in the flood plain, So destruotion of

bridges does not oonstitute an important part of highway damage. The

Southern Paoifio railroad croSSeS the lower portion of the flood plnin,
.:;. r' .

generally paralleling U. S. Highway No. 60. In addition, the Santa Fe

Railway has a branoh line from Ennis extending about 2!.miles into the

flood plain from the north. Portions of the supply oana1e of the Beards-

l~, Roosevelt, Goodyear and Buokeye Irrigation Distriots 11e within

the flood plain. All are subjeot to damage by floods. Many miles ot

farm laterals serve the. farm land in the watershed.

There are no incorporated towns within the watershed. Phoenix,

within 20 miles of the watershed, is the trade oenter for this part of

Arizona. The small uninoorporated villages of Liberty and Perryville

are in the lower end of the watershed. Cotton gins are located at various

places throughout the farming area. The Caterpillar Traotor Company has

a proving ground for testing various types of earth moving equipment

near the oentral part of the watershed.

FLOOD AND EROSION PROBLEMS AND DAMAGES

Storm runoff from the White Tank MOuntains and intervening foothill

areas strike the Beardsley Canal at the western edge of the flood plain.

Siphons have been installed along this canal at natural drainageways so

that floodwater may pass ovor without damage. However. past experienoe

has shown that these siphons are inadequate both as to onp~oity or number

1/

i ,
...
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to handle anything but small flows. Oooasionally even small flows

damage the oanal beoause aggradation oauses shifts in the ohannels

above the aanal and floodwater may strike a seotion of the oanal

whore there is no siphon. After the water passes over the Beardsley

Canal it tends to spread out beoause of the flat terrain and absenoe

of defined ohannels. This sheet flow is, however. modified by roads

and irrigation di tohes whioh tend to conoentrate the }'later until
I ~

, ;. ~

suffioient volume is attain~d:to oause it to break over into adjoining

fields. ·Improved.:rcads have eroded in some oases to depths of 3 to

4 feet. Ponding usually ooours in the lower ends of flooded fields

until water over-tops and breaohes the irrigation lateral that has

oaused theponding. Other obstruotions suoh as railroad grades or

flood dikes may shift the area of overflow but seldom reduoe it.

Attempts to oontrol floodwater, onoe it has orossed the Beardsley

Canal, have not been suooessful. Farm property inours the greatest

damage of any type of property within the flood plain. Crop yields

are reduoed by soouring of Boil 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 season that it,

is not possible to make the final irrigation needed to develop a

profitable yield. In many oases where land damage is severe the land

oannot be oultivated until it has been'releveled. Growing alfalfa

usually is not seriously damaged, but hay that has been out is a

complete loss. Land damage is greatest where water oonoentrates and

flows with oonsiderable velooity as it does beiow breaka in irrigation

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

proteotive oover from growing orops or orop stubble~ .

/;l
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Farm irrigation systema are damaged by even relatively small floods.
. . ~ . . .

Earthen ditohes generaily require rebuilding after a flood, and the oase
I'" ".

I' •

-of ditohes formed above the ground surfaoe oonBiderabl~ dirt has to be

hauled in to build a new ditoh. Conorete lined ditohes generally
:\ '

with~tand small floods, but soouring of the Boil away from the lining . '
, : ~\'

oauses struotural failures that are expensive torepair~ Oooasionally

pump motors are fouled by sediment and have ~o be repa~red before they ~
I '
• I') •

oan be used. In a few oases, irrigatio~:wallshave'oaved in and have

been abandoned. "Farm improvements are £req';1ently damaged, though not
.... i·'

seriously beoause water does not atta~n gr~at depths. Farm maohinery

is damaged if the W8.terre'~ohed suffioien.t depth to deposit mud on
I

moving paTts. Stored crops and supplies sustain damages. The lower

tiers of stacked baled hay that are flooded usually rot and this also
I.":.

requires the rebuilding of the stack.
,", ' .

Flood flows from the upper watershed f~rst strike the Beardsley
",' ..

Canal with,suffioient foroe to breaoh it in many plaoes, Larger floods

also damage other oanals. Siphons andunloaders to spill floodwater \

that gets into ,oanals have been inate:lled, but. these measures have been

of only minor ·benefit. The floods of 1951' breached oanals in many plaoes

and tore out many seotions of oanal lining~.,ruined ,two': irrigation wells

and washed out training dikes. In some pIao,es the oanal embankments
., .

have been washed out so many times that it ~a beooming inoreasingly

diffioult to seoure earth within reasonable distanoes to patoh them.

fhe Beardsley Distriot has been for oed ~o defer replaoing some oanal

1 lining until the flood hazard is reduoed exoept where the oanal gradient
, J

is so steep that lining isneoessary to prevent damaging erosion. As

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

13
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very susoeptible to damage by floodwater. This is due primarily to

two' reasons I first, road bede have eroded below ground lovel and now

-- serve as ohannelwaya, and seoond, the looation 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 and until suoh time as the flood ha~ard

is reduoed, permanent road improvements are not pr~otioable.
{

Railroads in the flood pl~in ~xperienoe some damage in eaoh flood.

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

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

major repair work before trains oan again move over the line.
I . .

Damage to power and telephone lines is usually limited to under-

mining a few poles, thereby neoessitating resetting .or straightening•.

The oost assooiated with this type of damage in this area is oompara-

tive ly small.

The true value of property subjeot to. damage in the flood plain

,is estimated at $23,900,000, distributed as follows (1951 prioes)s. ,
. \.

Agrioul tural •••• J t. ~ ••• $22,110,000.00
Irrigation YYarks •••• ". •• 1,320,000.00
Transportation Faoilities , •• 370,000eOO
Rural Non-Farm • • '.' .'. • " . 100,000 .00

Flood reoprds of the past 25 years indioate that damaging floods ooour

onoe in two yoars on the average. Analysis of high intensity storms
".'

and examination of past flood reoords show that fully 85 peroent of

the floods oan be expeoted during the Bummer months when orops are
. .

most susoeptible to damage. The most dam~ging recent flood year was

1951 when floods in January, July and two in August ooourred. The

flood of August;28, 1951, oaused direot dama6o, of more than $200,000.

, "
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Tho total primary direot floodwater damnga is''estimnted to·,avero.glJ

~~28,220 annually, of whioh 47 peroent is orop'dalT'.age.' About 23 peroent

is irrigation systemdam~ge inoluding farm laterals, l5peroent is land

damage and the remainder oonsists of damage to transportation faoilities

and farm improvements. None of this floodwa.ter damage oocurs"in the

area whioh will be: inundated by proposed detention'struotures. These
I'

figures a.re based on all floods up to and ino1uding those of lOO-year

frequenoy. In addition, there are important indireo'b primary damages

suoh as the reduotion in orop yields arising from interruption of

irrigation sohedules, travel interruptions or detouring costs, losses

of inoome to 'ootton gins and reduotion of income to ootton workers.

The estimated annual value of these indireot primary damages is $7,000. 'J

See Table 4.

Erosion Damage" Soil erosion, exolusive of floodplain soour, i8

a faotor only on the upper desert :portion of the watershed. In this

part of the watershed she'at erosion has' progressed to the point where

the soil'surfaoe oonsists prinoipally of desert pavement. ,Gully erosion

is oonfined ¢hieflyto the rough mountainous part of the watershed and

the alluvial outwash-at the base of 'the mountains. Beoause of watershed
'.' I

(' .. " characteristios, it is not oonsidered feasible to apply a program

designed primarily to reduoe the present rata of erosion. There is
.. ,

. little likelihood that the present rate of erosion will ohange under

existing use and management pra~tioes. Erosion damage of watershed

land has not been evaluated for the reason that erosion has not

seriously impaired the productivity of these lands, and it is apparent

that a program whioh would signifioantly reduoe the rate of erosion

,
•

I.

is not praotioal.
IS
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So~imontntion Damage - Deposition of sodiment has oaused oonsider-

acle ohnm1el changes above works that hnve been inst-alled to proteot

irrigation oanals.
.'~ t:I '. '. I J ,'. I' :. ::. .", •

As a result, enoh F.uooessive flow may. strike oanals
,,', .

\ .
ox othsr property at unproteoted plaoes~'Sediment deposition on fa.rm

,..
In,nd makes more frequent leveling neoessary to maintain the pre.oise

grade of irrigated land. : B~th: of these types of sediment damagE!. are

?losely assooiated with floodwater damage and have been evaluated as
.

None of the sediment' from this watershed.. reaohesfJoodwater damage.
, ..

0;. '.

it~igation reservoirs.
'. ~ .. .

I ' ,

EXISTING OR PROPOSED WATER MANAGEMENT PROJECTS

Efforts to oontrol high runoff in the White Tank-Trilby Wash water..

sheds date baok at'least tp 1939. At.. that time efforts were made by

looal interested groups to. ~stablis~ a soil erosion demonstration

projeot. In 1945 the Agua Fria $oil Conservation Distriot was organized

'f~r the express purpose of unifying flood oontrol efforts. At various..:. "

times plans to alleviate the f~~od problem have been prepared, but

inability to finanoe delayeq ,oonstruoti?n. For praotioal purposes
,"

work being done by looal interests is oontinuous. ,Some struotures
..
have been oompleted reoently and others are being built oonourrently

with work being done by the Federal Government (See oombined Table 1
.... '.,

and 2 attaohed)o "
.. , '.:.....

. ",:1 ': i "
Meaaures Primarily for Flood Prevention- Engineering andhyd~ologio

studies show that the most effe,otive method of oontrolling surfaoe
1:'.. .

. runor:£': fr"om the water.shed of Avondale Wash abovo the Beardsley Canal
.. i:'" , '...... ..

is by the oonstruotion of two retarding struotures and 11 miles of'
... "

. 'diversions. The diversions will divert runoff from smull subwateraheds

into retarding struotures ~umbers 3 'and 4, looated in the larger drain-

age ohannels. Eight small stabilizing and sediment oontrol struotures

/(0





. , ..' 1[; -

i ! ",

Moasures for Evaluo.ti~g,theEf.tects·of the Program - The hydrologio,

eoonomio a~d ?~her effects .of this watershed program will be measured in

the future. A plan. for the installations and prooedures "required to
, ,-:' 4 ... 1"1 .:"'; ,', l::, • , '

~valuat~ t~ege~esults is.. now being developed in oooperation with other
, . :.'" ; ~ , : " '.

interested faot-find~ng agenoias. THis plan will be distributed later
.. -.I"

as a supplement to this work plan.' <', :

Effeot of Thes~ Measures on Dama~es and Benefits - The measures

desoribed above will prevent damage from all floods of the size used in ~

the damage evaluation aeries. Henoe, .the floodwater damage reduotion

benefit is equal to the average annual damage under present oonditione

or $35,220 in Table 4~ .'

"
,'" : . Approximately 79 peroent of the flood damage reduotion benefit is

... ",

.oredi ted to the two retarding struotures and '18 peroent is oredited to

the diversions. The'remainder is oredited to the stabili&ation ~d .sedi-
..

; ". ment oontrol struotures ~nd'the' r~ge improvemen~ .p~ogram.

prevention benefit is distributed by measures in .T.able. 5.•
.', : .. ,,:: ". - ",' , "

The flood

It is not believ~dthat any signifioant land Use oh~nges will ooour
. ,. .. ~ \ ", 1.:

from the measures desoribed above. An examination of land use in the
" . • I

..( flood plain 'indioates that the presenoe of a fl~od hazard is not a pr~, ..

mary determinant of land use. This oonolusion is oOnfirmed by looal

people. Henoe, no land enhancement benefit is exp~cted to aoorue from.

'these measures.

Range forage produotion on the watershed is extremely limited •
. ' ;

Henoe, the oonservation benefit is insignifioant and .only $130.00 per

year is oreditedto range improvement in Table 5. As previous~y mRn­

tioned, about:'~ne-third of the total watershed above the struotures has

been retired from grazing use. The remaining. area oonsisting of steep

rooky. desert mountains 1s under adequate management by the Bureau of Land

/1.
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Mnnagement. The. program 1s not expeoted' to improve ground or surfaoe water
I .. :

upply signifio~tly and no water oonservation benefit 1s oredited to it e

, ,.,' ,\.

Compnrioon of Coats nnd Benefito - The ratio of the avera~\'J" e:nnual bene-

fit from-·!nt3nBurea primarily f'or flood prevention ($36,lOO) to the aver~g~:

annual oost of the measures ($20.730) is 1.7 to 1. The ratio of the aver-"

.' .f

.,
'.

age annual benefit ($250) fron.i ..therange iniproveme~~ measure to the aver­

age annual ooat ($130) is about 1.9 to 1•. The ratio of .total average.

annual benefits .($35,350) 'to total avorage annual value of oosts' . ,
., ••.• ·1. ':. ,I'

($20,860) is 1 r 7 to 1. See Tabl~ 5~

. ., - :., .

. ..... .. '..

ACCOMPLI$ijING THE PLAN ;.'.'. r.

".

The sponsoring agency, the Agua Frio.. Soil Conservation Distriot, and the, ",
I.

'Soil Conservat{on Servioe have mutua~ly agreed to the sharing of oosts set.

forth in oombined Table 1 and 2. Speoifioally, the Soil Conservation Dis- \ ...

riot (or the Beardsley Irrigation Distdot ·or others in behalf of the

Agua Frio. Soil Conservation Distriot) .willl

I'. :

1. Aoquire all lands, easements. a~d rights of' way needed for the
.1. ':.

floodwater retarding 8truot~res. This' has been done. .... ,'

2. Pur aha'se a.nd install all outlet pipes in the retarding struo- I . J.;"
"~ .

tures together with gates and appurtenant works. The pipe
"I

and gates have been ordered.
~ , '

' ..
3. Clear, strip and exoavate the sit;;es for'the' retarding struo-

Exoavate 300 feet of the spillway on StruotuteNumber 3.4.

tures. This has been done.
'. , r ••

. ,'"

. .
"

ArrangemEmts r'o'r aooomplishing this are now being negotiated.
" ~. 0, • ': • • .,

.~ "
5. Arrange 'to oomplete the installation of all s'tabi'lization

, .
'!, t

and sediment oontrol struotures and diversionB by December
'., .

. '.",
31, 1964.

"f.
~. .

:.' "':
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Provide for periodio inspeotion of the measures to insure

that they are maintained in a satisfaotory manner.

Bring about the retirement from grazing use of 6,400 aores

(about one-third) of watershed above the Struotures 3

and 4.

,',

,',, .
'-

.. " "

The above items of looal oontribution are valued at $218/1287.

The sponsoring agenoy has suffioient funds or oo'mmitments to meet

its obligations within the specified time.

The Soil Conservation Servioe will.

1. Contraot for the earth work for Struotures 3 and

4, exoopt for Item 4 above.

2. Design Struotures 3 and 4 with appurtenanoes and

will provide engineering Bupervision and inspeo-

tion during oonstruotion.
I .

. 3. Transfer to the Agua Fria Distriot the s~m of

$14,000 to help defray oosts of the Distriots'

portion of the work.

The above items of F~de~al oontribution, plus Program evaluation and

development of the work plan are valued at $199,088~

PROVISIONS FOR MAINTENANCE

Ex90ut~d agreemonto provide for adequate future maintenanoe by assur~..
lng that periodio inapaotiona, at least annually, ,will be made by a re-

.sponsible looal agenoy with representatives of the Soil Conservation

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

will be made promptly when naeded.

, ,
.... " - - ....•.

I'
I
;
I

I
I

I
!

.1

!

. ~
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COHBINED TABLE 1 & TABLE 2 *
ESTH1ATED INSTALLATION COST ** - TOTAL NEEDED PROGRAI1

--------------------.--------.-- ESTn,fATLI)l:&'Al:GOS'ES

Floo dwater Retarding Structu re s :
s

:NO. TO BE A~i~=~~;

: ~ F'3 <1 er 8.1
MEASURES

A-Measures Pr imarily fer
Flood Protectio n

Stabilization and SemII:3:::lt
Contra 1 Mea~lUreB

f

:
:

··
,
·,

UNIT

NO e

..

:

:

2

.. .
1'J,- 1,iLN, '!i'1CJ,j+,

~~_ .,'>fO ,70 1.C.·:tl-:
192,083 119<6~4

:

Total

3~1,752

,
Diversion Dykes &: Di.tches
Debris 3: Desiltir-g Basins

:

Mile
No.

11.
8

SUB TOTAL

B-Measures

Rang e Improven:.ent

TOTAL A &: B ~~ASURES

Facilitating Measures
SCS
Pro gram Evaluation
Work Plan Developrrant

··:
:

··:-
:-

:-
:
:-
:-

Ac.
:

:

6400

TOTAL SOIL CONS~VATION' : : :' 7,0<":'0: : ~7 ,OCO
SERVICE : : :

GH1\.IrD '1'UL;;..L I~OB8 . 21. 8~287 41T.375
* For practical purposes, the work beiLg drne by local ra'3i"Jsts is a ccnt:i.I'~{~::;)')-job~ - ~0!:'e 1-:e:::'3 have been cO'G1';;'p~l-e-:-t-f)-'d'-­

recently and others are now bei...'1g constructed concUITEJ:::ltly wi-'c!~ tha work bei:::lg done by th::J Fs.:!e:-al G()"~:"illil9nt. Fo:'
ccnvenience, all parts of tl:a p-ogramare shown in corrbined Table 1 am 2.

** All items to be installed during oalendar yeer 19540
*** It is impractical to dis tinguish between contributions frohl MaricoFa County ani the Beardsley project, whic!l are loc[

uni ts of @Jverm:ent:; am from stri ctly pri vats sources o ilen C3, no seps-rate columh has been shown for Non-Federal
Gov't co sts ar.d th es e it ems are inclt;,c'ed in Pri~ate 00 st 3 0

J-J
-........::
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TABLE 3

ANNUAL COSTS

"
t .

ME.A3URES AlWRTIZATION OF INSTALLATION COSTS OPERATION AND MAINTENANCE OTHER ECONOMIC GRAnD TOV..L
FEDERAL PRIVATE TOTAL FEDEP~L PRIVATE TOTAL COSTS

A liEASURES
(1) (2)

F100 dwat.er Reta.r dirg
Struotures $6 p 950 $5,570 $12,520 -- $2,950 $2.95'0 -- $15,470

Stabi1i~ation and
Sedi~ent Control
Measure::;

Debris & Desi1ting
Basins - 840 840 -- 150 15tT - 990

Diversion Dikes ~

Ditohe B - 3,620 3,620 -- 650 650 -- 4,270

SUB TOTAL $6,950 $10,030 $16.980 - $3,750 $3,750 -- $20 p 730

,. B MEASURES

Range Improvement - $ 130 $ 130 - - - - $ 130

'-
TOTAL A &: B $6,950 $10,160 $17,llO -- $3,75C $3;750 - $20 p 860

lJ
JJ

(1) Amorti~8.tion factor .035258
(2) Amortization factor .04655

(50 yrs. @~ interest).
(50 yrs o @ 4% interest)o

, -
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TABLE 4

SUMMARY OF AVERAGE ANUUAL MONETARY FLOOD'NATER AND SEDEffim' D.'\HAGE All}} FLOOD PREVENTION BElIEFIT FR6~.f TEE PLAlI
(LONG TEfW PRICES)

DW..AGES AVERAGE ANNUAL DAMAGE

PRESENr B-MEASURES A and B
CO~mITION ONLY MEASURES

DOLLARS DOLLARS DOLLARS

AVK'I.AGE p.~l1rm.L BEITEFIT

B-~ilEASURES A~ME.ASUR-ES~n:YfA1 -neOD
ONLY ONLY BENEFIT FROM

A &: B MEASURES
DOLLARS DOLLARS DOLLARS

FLOO:r:w.ll'ER &: SEDIUSNT D.AW..OE
CROP $13,260 $13,140 0 $ 120 $13,140 $13,260

LAND 4,380 -4,380 0 0 4,380 4.380

- 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 6,480 . 6,480 a 0 6,480 6.480

POWER &: PHONE ETC. - -- -- - - -
nIDlRECT DAMAGE -7,000 7,000 0 0 7,000 7,000

.,

TOTAL DAMAGE - $35 ..220,.-.· $35 .. 100 0 xxx XXXXX XXXXX

BENEFIT FROM REDUCTIO N OF
DAMAGE XXXXX xx:x:xx x.xxxx * 120 $35,100 $35,220

BENEFIT FRet! MORE INTENSIVE \
USE OF FLOOD PLAIN XXXXX XXXXX XXXXX 0 0 0

TarAL FLOOD PREVENTION BENEFIT xx XXXXX XXXXX

*
120, $35,100 $35 ..220

'"tV
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TOTAL $415,370:. $20,860 $35.220 $130 $35,350 1.7 to 1

/l-- Dces not lnol ude tl:e cost 0 f program evaluation ($2,000) ..

~
I - - -- -- --
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T1U3LE 6

FLCOUqATER RETARDING STRUCTURE DATA

r.

STORAGE CAPACITY SURFACE A..~A

FLOOD PLAIN AREA
-rNfJNDATED

SITE: DRAINAGE: SEDI- DETEN- TOTAL: SEDI- DETEN- TOTAL: TOP TOP HAXI-: U1lDER UND~P TOTAL: VOL. DRP.\7 TYPE E3~ •

NO. : AREA : MENT TION : MENT TION : OF OF MUM : SED. DET. : OF DONN OF T011o-
: SQ. MI. : POOL POOL : POOL POOL : SED .. DET .. HToOF: POOL POOL : FILL RATE SPILL- COST
: : : : POOL POOL DAH : : WAY

:
: : AC.FT. AC.FT. Ae.FT.: INCHES OF RUNOFF : ACRES FEET: ACRES : C.Y. CFS--. : : :. :.
: : · . : :

. 3* : 24.1 : 193 2,462 2,655 : .14 1.92 2.06 : 30 384 30 : --... --- - :375,000 375 Eerih $"229,50
: : · : : .· .

4* : 10.3 : 72 964 1,036 : .13 1.76 1.89 : 14 221 20 . -- - --- :175 ,000 100 Earth $124,15-----.
: : : : : :

: : : : : : 353,C5
: : : : : : ~

Sediment Storage based on 50 Year estirrated accumulation (including structur..es on Drainage Area).

*Note discussion of numerical designations in narrative portion of report.

5J

"'""\
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TABLE 7

SUMlfARY OF PRCGR~! DATA

l'

".

~
0-

ITEM

YEARS TO COf..1PLETE PRCGRAM

TOTAL INSTALLATION COST
FEDERAL
NON-FEDERAL

AJ.'JNUAL 0 &: M CCS T
FEDERAL
NON-FEDERAL

ANNUAL BENEFITS

FLOOtw'ATER RETARDING sr mCTURES

AREA INUNDATED BY STRUCTURES
FLOODPLAIN
UPLAND

WATERSHED AREA ABOVE STRUCTURES

REDUCTION IN FLOODWATER AND SEDlMENI' DAMAGE
A MEASURES
B MEASURES

REDUCTION OF EROSION DAMAGE
A MEASURES
B MEASURES

OTHER BENEFITS
. A MEASURES
B MEASURES

... - - .. ._- .--..._---- ---

UNIT QUANTITY

YFA.'R 1

DOlLARS _1,.29-..08.8..-
DOLLARS 218.287

DOLLARS
DOLLARS 3.750

DOLLARS 35.350

EACH 2

ACRES 0'
AQRES .605

ACRES 22.000

PERCENT -,
.99.7

PERCENT 0.3.
-

PERCENT
PERCIDIT

DOLLARS
DOLLARS 130
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ITEM

T7fATERSRED AREA

mTERSHED AREA

~ OF CROPLA.~

AREA. OF GRASSLAN D

AREA OF WOODLAND

FLOODPLAIN SUBJECT TO DAMAGE BY DESIGNATED STORM

ANNUAL RATE OF EROSION (FLOOD PRODUCING PORTION)
SHEET
GUlLY
STREAMBANK
SCOUR

AREA DAMAGED ANNUALLY BY:
SEDIMENT
FLOO DPLAIN SCOOR
SWAMPING
STREAMnAI~K EROSION
SHEET EROSION

SEDIMENT PRODUCTION (FLOOD PRODUCING PORTION)

SEDIMENT ACC mJIUL.A.TIO~r IN RESERVOIRS

FREQUEncy OF FLooDINCI

A,WRAGE A11NU.A.L RP. :nF.<\LL

AWRAGE ANNUAL ?CiOFF

'...

TABLE 8

Stn~:ffiRY OF PHYSICAL DATA

UNIT

SQ. MI.

ACRES

ACRES

ACRES

ACRES

ACRES

TONs!m)
TONSjYR)
TONSjYR)
TONSjYR)

ACRES)
ACRES)
ACRES
ACRES
ACnES

TmrS/Ac/YR
ACjFr/YR
EVEN'TSjYR
INCHES
INCHES

QUANTITY
WITHOUT PROGRPJ.:

92.4

59 J ].36

- 34,112

25,024

4,800

33,900

660

-.
Not determined

.77

.5
8

.3

.~

"'M.J/.

~

Qu..;,nTITY
T:7ITH PRCGPJ...1r

92.4­

59,136

34,112

25,024

o

31,900

o

y

o
8

.3

\J 1/ AmfJUnt depand3 cn trap efficienoyof' rl9t3.!"-ling structures. No basis for aoourate estimate at this tirr.e.

"'-J
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Condensed Summary

WIlITE TANK AND TRILBY W~H PROJECTS
MIZONA

Structure Structure
No.3 No.4

Cooperating Federal~gency .. -: 1954, SCS 1954, SCS
Length - - - - - - - - - _. 1.5 Mi. 1.3 Mi..
Drainage Area - - - - -- - - -, 24 sq. mi. 10 sq. mi.
Max. Fill height - - - - - - _. 30 ft •. 20 ft. t'.
Spillway Size - - - - - - - - 800 ft. 2 @ 165 ft.
Spillway Capacity" - - - - - 11,750 cfs. 4400 cfs.
Reservoir Capacity in A.F.- - 2655 AF 1036 AF

:

20,860.00

$395,145.00
196,057.00
199,088.00,

3,750.00.

Crest Width 10'
Side slope .. .. - - - - - - -. 2-\: 1 & 2: 1 I
No. of outlets - - - - .. - - 3 pipes
Size of outlets - - - .. - - .: 48" ,48" & 24":
Max. Discharge through out1eta: ­
Evacuation time - - - - - - - :80 hra •.
Sediment Production:

Ac.Ft.Per sq.ai.per yr.eet.: .3

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 I

4400 cfs.

.25

$2,180,000.00 ..
180,000.00

2,000,000.00
.17,000.00

: 115,000.00

1.9

lOt

2:1 & 2:1
2 pipes
30" & 36"

118 hra •

.3

2.1
Reservoir Capacity in inches

of runoff - - - - - - - --

Total cost of Project ­
Private Contributions
Public Contribl1tions

Annual 0 & M cost(Non-Fcdera1):
Estimated annual cost of

I

project
(50 yr. amortization) -

11~""':"
1/
(

I
','..

Estimated annual benefits
(SO yr. amortization) - - .. :

Benefit.- cost ratio 1.7 to 1

--).."'L&~ ..Q~ If(tJ-~/-6~

35,220.00 '
,..

200,000.00

cr/~~U?~'~/V ,
/~//
'1/•. ~f.V'

\'




