
A640.905

)

.,

HOHOKAM RESOURCE CONSERVATION &DEVELOPMENT PROJECT

.BEARDSL Y FARM
IRRIGATIOM'E S r,

lea"Se Re C Lib~

RC&0 MEASURE PLANp~~~j~V~~~%~;~ ary
,~ 85009

SPONSORED BY:

MARICOPA COUNTY MUNICIPAL
WATER CONSERVATION DISTRICT NO. I

AND
AGUA FRIA - NEW RIVER NATURAL

RESOURCE CONSERVATION DISTRICT

•
... HOHOKAM~~

RC&D

PARTMENT OF AGRICULTURE AND OTHER COOPERATING AGENCIES
--~....---- PHOENIX, ARIZONA



BEARDSLEY FARM IRRIGATION,

MEASURE

RC&D MEASURE PLAN

MARICOPA COUNTY, ARIZONA

Sponsored by
Maricopa County Municipal water Conservation

District No. 1
and

Agua Fria.-- New River Natural Resource
Conservation District

Prepared with Assistance from
u.s. Department of Agriculture

Soil Conservation ··Service
Phoenix, Arizona

June, 1977

Prepared under the Authority of Section 102 of the
Food and Agriculture Act of 1962 (Public Law 87-703)
and of the Soil Conservation Act of April 27, 1935,
(16 U.S.C. 590a-f).



PLANNING AREA AND" RESOURCES

Planrting Area

'.l'hemeasurearea

miles southwest of Lake Pleasant in south-

Arizona. It '"is approximat~ly25:<milesnorthwest'of

expanding Phoenix metropolitatn<area,.

encompassesapp.roximately33,700' acres and is

north-central 'portion of the Hohokam

DeveloprnentProject. (See Figure 2)

The Beardsley Irrigation Canal extends 33 miles from Lake

Pleasant through the Maricopa County Municipal Water Co~servation

District No.1, commonly called the Maricopa Water District (See

Figure 1). The Maricopa Water District is bounded orithe north

by the Hieroglyphic Mountains, on the west.by~heWhiteTank

Mountains, and on the east by the

boundary is approximately 5 miles

are no cities within the Maricopa Water District- although several

very progressive communities are located nearby. Thenationally

known retirement community, Sun City, lies east of the AguaFria

River and the Maricopa Water District. Luke Air Force Base and the

community of Litchfield Park are within a IO-mile radius of the

District. (See Location Map and Measure Site Maps). ·Within the
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i.dle during any one growing season.

.../

measure areaf there are

There are two separate rainfall seasons. ,The fir~t oc~rs ~.

2

during'the winter from November to March, when the area i~ 'subject

annual precipitationis~ 8 inches, ,although a record 2. 71 inches

flat desert Valley of central·Arizona. .'f'he\;climaticc?n~:tion~

of Litchfi~ld,park a~e representatiV:'e--;t?f/the. District.,' The mean

of 660
• The record high and low temperaturesare,1l9~:'in'J:ulY

1958 and 16~'in January 1950.

in Arizona. Irrigation enterprises should continue ~for .. an ex-

of precipitation, occurred on one day in September 1925. . The

summers are hot wl-!:h a mean'maximum temperature for ~uiY<,~f·106°.

The winters are mild with a me~ maximum temperature'f'.or,:·'January
, ... -',' .. ,"" 'Q'- ~ '~. •

The Maricopa Water District is a highly·pr.ad~ctive area
\

The climate of the measure area is dry and typical of the
{.

farmed by veryknowledg~ablefarmers. It isf.mp,qptanti.--n

alfalfa, cotton, grain, vegetable and specialty·crops.•. Because.

acres of'in~,ensively farmed, irrigated cropland serVed by the

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

furnishing 'farm 'employment and agricultural products,fo~>people

Beardsley Irrigation Canal, with the principal crops 'being

tended period based on A Report Upon West Central Maricopa,

County by the Maricopa County Plan~ing and Zoning Department.
, , .

of lack of water, approximately 30 percent of thep.ropl~nd is

..-

District



beds of alluvial fill.'

north of th~ Maricopa Water Dist~ict. Another potential.))$o14rde

'~< j' "':'1

This desert.. seftiori:\·;16Pe~
'. : ;;?O.... -; »- ". -.', . ~'-," ,',,' '.

3

Ocean.

The measure area lies within the SonoranDesert" se'ction

/ The measure area, located at an average elevation of '1030

\ \ / . "

low annual pre~ipitation, supplemental irrigation isreQt..tired·'for
. . ., - -', ~- -: ><;_"~ _,,'.->' ,:,' ...;: ·."t" ~

::,J

crop production. The sources of irrigation water arein'cii!lt"iiiual', -'" ' ......" - . -.. - - ~ ~_. .:-' ."' ' ~ '\

. ~ -' i ".r;:-"~ , ~ '"'. ';._.__f~ ""., J

wells maintained by the Maricopa Wate;- District andtne\.A~aFr:i.a
,. ",' ' ~. ,'. ~..;., . ,: ,

'of irrigation water is the Granite Reef Aqueduct(partof'~the

Riverwhi~ drains most of theaierogl#h~eMo.un.~a.i.n~¥>,;tJ-i~~~J:ad..
~C '" ..' '... ,

shaw Mountains, Black HillS, .HutCh~~sciX~~{,<:oo~~~';'-M~~~'£~:·~~he·

ranges from thousands of feet to nearly zero. ~he<pI:"~n~ipa~;

centr~ Arizona Project ) which win be located approxiinate~x,5 '

miles. north, of the northern,boundary of the Maricopa Water District.

ground watersupplX is contained in the coarse, more

the south and .is characterized.by a br6Cid, ·~ritlYsiop:i.ng

valley. The alluvial fil1consistsprint,~r?-ly()f,pqorly,SQnsolidated

the 8asin' ·and .Range Province.

t.hunderstorm a.ctivit.y assor;iated with moist air moying

feet (MSL), lies in a flat irrigated desert valley. ['Dt\e·:t9 ~the

clay,silt, sand, gravel, and caliche.

the Gulf of Mexico.

August,'and part .of September when' the area has ,widespread"



["he .... fJIaricopa Water D::tstricthas appl iedfor """'-~L'" ""'..... '-'L..... ".............u"'"'.l ....Q

Project water. The allocations have not been, established ,as

this date •

.The Waddell Dam is constructed across the Agua Fria, River

just 'as it leaves the Hieroglyphic Mountains.
, "'J;'"

which is formed by<thisdam, is located. 12milesnqr:thea~~.·ofthe

Maricopa Water District. Thislakepro'{idesirrigat~()n>'wClterto

the 30',960 acres of irrigated cropland benefited by'this>measure.

Water is transported from Lake Pleasantto.the Maricopa

Water District by the Beardsle:y Canal. The canal flows southwest

from Lake Pleasant through gravelly, sandy soils for approximately

l5\miles.' This IS-mile reach was lined when the

in 19.33. From this point, itflo~s\~hrolJghgent~y.sl()pi~g"to,'
, "

\ :'

nearly level, loamy and sandy loam soils for.·the remairdng'la.
.:'

_ miles. ,An additional 8.3 miles of the canal has been lined in

. prior years; 9.7 miles -remain to be lined.

Twenty-three of the 25 landowners' identified withiJ;l"'the

Maricopa Water District are ,cooperators with the AguaFria"New

River Natural Resource Conservation District (NRCDf,,-",:'~pproXimately

93 percent of the irrigated land under cC?Operatlv~'a9reeinent is

covered by conservation plans which emphasizeefflcient .wate!use

through irrigation water management practic~s.

,4'



sandy loam soils in valley plains, 'alluvial fans

. .
Thelo~ations have bE:~nplotted

The recentalluvium'soil'sin-
'"' "

recent·a11uvium· or old.alluvium.

The two main categories of soils within the meaSure area "are

there are no known historical, archaeological or-cult~~~,~~iues

~hat will be affected by the proposed measure•... :The'Nati6~~cpark
--" .- - . ';~.-...: -, '. ',": i:, _,~: ;r-_~

Evaluation .• ,' of Resource.· Capabilities

S'

c1udetheGilman-Estrella-Avondale ,Antho-Valencia,'~dQa.r~i~o'"

Brios-Vint associations. These are nearly level to'gentl'y~sloping

The National Park Service and the StateHistc:>rical,~reserva-

Pinal, Mohall-Laveen, <Ebon-Pinamt-TremantandCasaGrandE!-fla.r'qua

associations. Soils in these associations~a.relfpund'onol$lI'yarl¢y

,',' ,,.,- ,'.',-..'

Soilsdevelopedfr()m old alluviumincludetheRillito...c;un.sig~t-

pl-ains and alluvial fans.

tion Office have been notified of the project. The state 'Historical

on a map. and the location of the nearest site is 0.6 miles away

pro~edures_ in Public Law 93-291, May 24, 1974, will be fol1owe,g.

,.;.' - ,"" - .' .

notified .,if any previously unidentified eVid~nce .o~cul·tural,values

are discovered 'during detailed investigations or;cQnstruction. The
, \ .

sites with their loc~tions-to ses.

Preservation Officer has provided a list of known archaeological

Service, and the State Historical Preservation 'Officer:;~ili'~,be'.

- from the measure construction site. Based 'on



6

and historical resources.

......' " •.;. 'i\ ~ ~-'

';".

. Should any plants listed on the Department of Interior's
\

:Sinc:e this is

This proposed measure would meet the objectives of the"

these plants will be conducted in accordance with Arizona 'State

agency under Executive· Order 11593 with respect to archaeological

The U.S. Fish and Wildlife Service has cOIl\pil~daJ,~±stof

list of Endangered and Threatened Wildlife and Plants",bet<fot1n~

during construction, the salvage, removal and preservatJ.oI'lof

be no change in the existing reponsibilities of any federal

endangered and. threatened wildlife as"ptililisheo'inihe'}Fedet-81'

R.egister, September 26, 1975. Usingthislista~referenoe,

there are no known endangered or threatened spe4es·9f"·~ldlife

t.hat will be affected by the proposed measure •

.' - ~

in the unlined section of the canal. Also., '·.a·~~-ql.iir~~n~\·,of·

The primary objective of the sponsor~ ~·s to .imp.fove,<~he

efficiency of the delivery system by reducing seepage 1()#ses

Hohokam RC&D Program of Action to control seepage in canals.,

Law.

distribution system be lined.

PLANNING OBJECTIVES AND ALTERNATIVES

Sponsor Objectives

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

- obtaining '1ater from the Central Arizona Project is ,that.·:t.he,

,,'
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ENVIRONMENTAL QUALITY ACCOUNT

Measures of Effects





REGIONAL DEVELOPMENT ACCOUNT

ApproXimately
man-years of .
~kill~dand semi~
skilled employ-~

ment will be re­
quired.

Approximately I

9 man-years of.
s1p.l1ed· and..·semi­
skil~ed.e~ploy-_

.. mentrwi~l·be·;re~
·quired••~.,·:.··:;.'.·: ~

Selected Plan

. ,

Beardsley.Farm .Irrigation Measure

RC&D Measure Plan

13

2•.Decrease in~number

and types of jobs.

Adverse effects:

1. Increase in number
and types of jobs.

Employment for project
-construction at:'ld oper­
ation and maintenance.

Comp~nents

Net beneficial effects:

Total adverse effects:

B. Employment
Beneficial effects:



Beardsley Farm Irrigation M~asure

RC&D Measure Plan

Beneficial and adverse.e£fects:

A" _ ,'.!.{

.., it"

Measure '. bfEffectsJ'

Create ~pproxima~eiy'"
9 man-yearSOf","eril-'~':',<,
ployment within "tpe
Hohokam RC&D,~r9jE!c1:~,

area.

The measure will prC?:--1
vide .for,' add!tional.'·:,.~".·:'."
crop ..'product~on .wllfC.~':<:'

, will,' contribute't<.>:.'».
further economic";"::'."
devel~~e~i: of.tlle,·'·

~ - ... .- -~ ~

area. ,'/

State ~(lf ,,"Z

Arizona

14

Beneficial effects:

A'dverse 'effects:

1. Population distribution
witnin the region

D. Regional Econondc Base and
stability

c. population Distribution

Component-s







funds will be used to install land

treatment shown on Table 1 reflectf? units that/will'

during the 5-year project ins;t.allation

Provisions

a.cres in the p.roject a.rea will be included

devel.opedwith the benefited landowners as



F1oodl?roofing the se.ctionof the canal

consist of reshaping approximately 6 miles

replacing---pipe -and concrete inlet structures.

the _canal at predetermined locations will

At- three locatiotl;s where \majorwashes_ are intersect~d

by. the canal, there are concrete siphons installed}lnder

Capac:ityove.r these siphons is

frequency event.

Installation Costs

The costs shown .in this plan are preliminary estimates.

determination of costs to be borne by each party will be the actual

costs incurred in the installation of the measure. The total in-

stallation costs include the costs for construction, engineering
t - _.

services, project a~inistration, and land rights. RC&Dfunds

will be used to pay 50 percent of the construction.:c:.os:t;.>~~l.l_.enQ-:

ineering services, and administrative costs incurred .pY·~he_·Service.
I

The sponsors will be responsible for 50 percent ofconstrtlct.i 911
, -. - - .,' - - ~-- :.~. - ~:

costs, all administrative costs which they inq,lr., -and al.l<~neE:!cieq-

.land and water rights. Cost estimates are shown in Tables: 1 'arid

The cost· of installing land treatment measures on individual

'\o~e,rs!'tipunits, estimated to be $168,800, will be paidbytbe

l~\:iO~~!S·.Withpossible cost shari.~g.under the AgrieultUra{.:

stabilizati()n'~and Conservation Program_ The Soil C<>.~~eryati~n

Service will provide technical assistance.

18



The·· total installation

to ·.be $1,235,600 'ofwhichS637 ,700 will .be borrieby~C&DI ..... r

SS97,9QOwill be borne by the Maricopa Water District.

costs are .estimated to.·· be $850,400,



MaricopaWater'Districtfundswillbe used

~e11lainderof the materials. In addition,

provide all equipment and labor n~cess~ry

uPerformance ofworkumethods of installing the works of

followed.



from slQugning away from the concrete lining, '~epai'r effractures

and other damage to the lining and structures, gener~lmaintenance

of gates, drops, checks, turnouts and other structu.res ',to"maintain

good working order of the delivery system.

Inspection of the improvements will be madeanol.l"a.l"ly·',by

Maricopa Water .Distrlct and the SoH conservatiol1SeJ:"V'ic~fora

period of three years. 'Annual inspections after,.:,thefhird·year

will be made by the Maricopa Water District.

will be supplied by the Soil Conservation ServiCe·'al1nUa~lY"~:·UPo9

request, the Agua Fria-New River Natural ResourceConserva.t-?-ori'

District will'provide technical assistance fo~ needed maintenance

work.

, UNIFORM RELOCATION ASSISTANCE AND REAL PROPERTY ACQUIS.ITION AC.T

The measure sponsor assures that comp~able replacement~well-

ings will be available for individuals and persons displ,ac~d~from

. dwellings, and will provide relocation assistari~e advi~6l:y.. ,serv!ce·s

anq relocatiqn assistance, make the relOCation 'payment~:'to,:di~-:'

placed ·persons, and otherwise comply with th~rea1~prope~~y:;ac~i-\"
- . , . . -, ~-' --:. '" ,;.. '.-- ~. ~ .,"-.' -.'

sition policies contained in the Uniform 'Relocation Assi'stan<:e

and Real Property Acquisition Policies ~ct of 1970(public-Law

91-646, 84 S~~t. 1894) effe~tive as of January 2, 1971" and.'~he

Regulations issued by the Secretary 'of AgricultU,re pursuant ·'thereto.

21



pf· relocation payments

AGREEM.ENTREQUIRED TO OBLIG~TE FUNDs'

tiveefforts of·· the sponsors' and the Soll .Conservation 'Service

22

Service
(Percent>

45.1

Measure
Sponsor

(Percent)
54.9

Thi·s is not a fund-obligating document. Financialand'.other.

assistance to be furnished by SCS in car;rying out, the wor~";,iri'thi~

pl~ is contingent on the appropriation of funds for this-puq>o~~.

A :s.E:!par~te agreement will,~ entered into between the§C$and

the"·spe>.1'lf;"ors,before either party initiates work

Investigation has disclosed that under
the RC&.lJ measure·will not result
any.·persons, 'business or· farm
relocations ··become necessary,
be cost shared in accordance with

p~oject plan as a means to accomplishing c,bjectives'for"the __-_" __"9'"

(called "SCS) this mutually agreeable RC&D measureplanhB:sbeen.

completed. This RC&D measure has been adopted by the. Ho~okani
"

Resource Conservation an~ Development Council ~d'iri~lud~d'i~<.th~

MUTUALLY AGREEABLE PLAN

Through a request of the MaricopaCdunty Municipal .water

Conseryation District No.1 and the Agua Fria-New :R1verNatu.rpl

Resource Conservation District (called sponsors) and thecOqp~ra-





Date

Date

Date ----.........--

Date ......-----

I state Conservationist

24

By --

Title ----------------.............-

Date ------------------....

S.OIL CONSERVATION SERVICE
UNITED STATES DEPARTMENT OF ~""'&"" ....'-,'"'...~~v.,"""""

By _

Conservation Di·stri·ctNo.

Agua Fria-NewRiver Natural Resource
Conservation District

'M~icopa,County Municipal

a 'resolution of

Resource Conservation .District meeting held on __....... ....._

Authorized by a resolution of the Agua' Fria-New River 'N;a~aJ,:
\

Conserv~tionOistrict"No.l at a meeting held on
-------~........................-:



85,000

20,400

404,800

.127,500

RC&D Funds

20,400

85,000

127,500

404,800

Non~Fed~ral

. Land

6

Number' ~

1 51 ,100

Acs. 800 100,000 .

Acs. 3,200 12,~OO 12,800

Acs. 1,600
Ft. 26,400

Ft.-,

lTnit





-Table 2 - Distribut.i,on. of Estimated Cost

BeardsleyFa.rtnlrrigatiqn"MeaSure

RC&DMeasurePlan

. (Dollars) "1:.1

46,900

93,500

1, 2~.?,600

1,142,100

1,095,200

Totai Instailatior
Cost

20",400

8,500

Total
Other

569,000

. 597,900164,200

164,200

164,200

Land
Rights

'425,200

Installation cost-Other Funds

Construction

637,100

, Total
RC&D

121,400 526,200 404,800

6,100 26,500 20,400

127,500 552,700' 425,200

xxx 85,000 xxx

127,500

Technical
Assistance

l·' ~ __ ,' "_,~

;, ' ,', ,.~

Installation Cost-"RC&DFunds

xxx

20,40.0

40,4,800

425,200

"425,200

Construction

Pricebase:~1977

Item .

Administration

GRAND "TOTAL

Subtotal

Canal Lining

.Associated Water
Control structures



600~951 415 422 0.00018 20.0 6.0 1.25:1 1.~ 125.0 34.14

I ~~~a~ity(CFS) IHydrau1ic Canal.Dimensions

Rea.c:~r ~eq~d Design ~~~;~ B~;~~ ~:~~h ;i=~e F~7:tard Area y pe::~::r2!

..

L

L

-- 4/
Type of ..- ..
Impr0'rement

3.33

_UN" Velocities
Values Ft/Sec.

0.014

0.014 3.38

32.14115.01.0

-C~annel enlargement'

6.0 1.25:1

11 All reaches = 00

Beardsley Farm Irrigation Measure

#RC&D Measure Plan

Ta.ble

. \

'31'(Wetted perimeter below hydraUlic'gradien~
,.I.

·.. ·4/·!·,·C& S - Clearing and' snagging.-- ' .. ,:,:-.

\18.0

~ l ".' .

,2/ :iAt:ea below hydraulic gradient

0.00018383
...... "-

'..... '



Total

291,300

244,900.

222,100

217,400

, ,

" 259,900

1, 23~ ,600·

105,800

126,7°0 .

142,500

other Funds
Structural Measures

637,700

J

130,100

111,600

114,000

133,200

148,800

RC&D Funds
structural Measures

RC&D Measure Plan

Beardsley Farrnlrrigation'Measure

"-
755-850

Reach
All '+ 100

662~755

600-662

983-1111

, 933-983

,"::·..····:c·
',.,.;

'.. " • "", ,', '.. : ~. ~. l' "".

:,',Instaliation costs for each fiscal year, during the installation period are as follows:
; ": ':.~.' , '. .

:"l,.

3rd Year

2nd Year

4th. Year






