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WRITE !ANRS DIVERS ION DAM .tl
IETAll.ED ElTGINE:ERlNG llEroR1'

The White Tanks D1vere1on Dam tl, sponsored by the Agua Fria Soil Oonlerntion Dit
triot, 18 looated near the baal at the Yih1te Tanklmountains in S.otions ., 8. end.,
T. 2N, R. 21f, S .R.B. &IA., about leTen mile. "'at.t Litoht1• .14 ·Park, Marioopa C6unV,
Arizona.

•

• In order toenive at the oorr.ot .Glutton or the ;1'1004 oontrol problem inthi.
area" it was neoelsary to oarry out extend.Te and detailed inTelltigations ot the ent1r_
watershed prior to the aotual de81gn. Mr. Fletoher Shott" engineering apeoialie'ttrom.
Albuquerque, In Mexioo 1m. In oharge ot thl1 pha.e ot the work. Drainage areas, main
waterwaye" and existing oontr01ll_re determined and looat.d from .....ial photograp""ot
the atteoted are.. ' .., ..

• The total drainage area to be oontrolledwa. deterntined to b. *45 .quare miles, oE
lIhioh 195 IIquare mil•• orlginate'a;in the Wiokenburg mountain. and eould be controll.4
by a dam aoroes the TrUby Waah.29 .quar. mile. originBting in the White Tanka moun
tainl to be oontrolled by a dam aoro.s a amall local walillb. and 21 aqua.re mil.. origl
nating in the White Tanke mountaina to be oontrolled by ~ ~ aoros. a .mall 100al

• wash. ',.,

Sinoe all streama in the area are ot intend.ttent tlOlt, tt'hineoe"tu"1 to
88M"mate the expeoted runoff. !hia was carried out by J. H. Dorrah ot the Rtgional.
otfio.. The estimate was baled on a rainfall intenlfty 01' 1.1 inoh•• over a periotl.
of 24 hours, or an antioipated total runoff ot 19,500 aoN teet. '.

After further inve.tl~ationat tt¥t dam lites proper;, it was deoided tomalee th._
reservolr oapaoity of Dam ,ltl, a,OOO}reet, Dam *2, 2,600 acre feet and Dam '1f3, 9,000'
acre teet. Theee three reservoirs will be oonneoted by dtntrolleet wterwaye bywhioh
exoel8 water in Relerroir l/=3 oan be diTeNd into Relerrol"a ifl and tf2. Adequate
spillway oapaoity i. being proTided at all three aites.
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SOU8 investigations are being oonduoted byRey S. Dloker at the .Regional ortie.
tor determining depth at out off trench, looation ot born:m pt.ts, 8e1,eotion ot materials.
degree of oapaotion, eto.'

Hi. report will be made a part at this report, and the re.ult. ot the te.te will
b. inoorporated in the oonstruotion otthe job. .

Final location 01' Dam #1, and the re.errolr capaoity 'nred.terJ!l1ned from .. 'topo
graphio map 01' the lite made under the direotion of M.r. 11.toher Shor't ",hUe he wal
oonduoting the preliminary inve.tigations. the looation oalledforan earthtil1 ~k.

10,660 teet long and 40 feet high at the max1mumscitotion. In studying the loading tOr
an outlet oonduit under this height ot till" th.txp&rlmen\. oarried out •• the
UniTeratty of IO'Wa on "Extemal Loads on Closed Conduits, ",roved to :be most helpful.
A resume ot this method may be tound in Harde.ty's l'HandbootF ot Ou1'VE!.rt and Drai~. ,.....
Praotice," pages 18 to 29, inolusive. Figure 18, on page 2$ in the handbook, giVe.
Talue. of the coefficient Co in the formula tor load per un"t of length .. Wo.OoW B0 2.
In our loading determinationa, inoomplete ditoh oond1tion"~re .88umed.

capaoity tor the outlet etruotW'ewaa govertl,ad bt the .apaottyot the main onna"
ot the Beardsley Project, into 'Whioh th~ o'l1t1et will lilaoharge, and •• found to b.
200 o.t.e. A reinloroed concrete oulvel''h with 8.6'xS.lV opening, oontrolled·by a "'fr-o
tical lift .lulee gate, gives the required oapafd.ty'·ktthe .erage operating hea"
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Our design 11 bal.d on the method of enalrlil and dedgn gi....n in Seotion II
of the "Oonor.teCUlverteand Oonduit." bulletin. issued br.th. Portland C.mentAsso- ..
o1atlon. Table tV, page 31, which givei co.trident, tor mo~t_ thrust and shear
at critical aect:to.ns. Wl!\S used in our oomputations.

Respeotfully submitt.d

Jam. ,. Elli., Jr.
&gineering Speoi.list
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AGUA 'RIA SOIL OORSERVATIOB DISTRIct

Pll>Dl1, ARIZONA

PtAlS and SPECIFICATIONS
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Speoifications tor the Coultruotion ot the Tihite Tank.
Detention O. No. I, and Appurtenant Structure. tor
the ~Iua Fria So11 Oon.enatlon Diatrlot.

SECTIOltI

GENERAL PROVlSIOHS

DBflRITIOB OF TEaMS,

When,,"r in theae Ipeoifioation. or any dOO\llll8nt or inltrument where the••
Ipeoificationa 10Tern, the tollowi~ teraa or pronoun. in place ot thea are
u.ed, the intent and ..anine .hal1 be interpretea a. to110....

a. DISTRICT

The Agua Fri. 8011 00n.8rTa\lon D1'trlo'. or ita dUly authorl.ed
reprelentatift.

ENGINE'"

•

•

•

c.

Jtr-. li. \t. !..4uM, Chad.r.-n ot the BoRel ot SuperYilorl ot the ACua
h1.. Soil COlllerntioD Pinrid. or hi. 4\111 .uthori••4 repre.ent&-
tift. .

PLANS
Sheet, 1 to 4

The offioial vft~ 1flWiI'.R~ tiIiIt W'l· ., 10. ,.
entitled: • and
any aupplemental draWlnr;. approved by the Rnciiieer.

SPECIFICATIONS

The direotlon., pronaion., and requiroment. oontained herein .1
lupplemental br auoh apeel.1 proYlelon••• llIay be neeellarr, per
taining to the.thad and manner ot perrol'll1. the work, or to the
quantitie. and qualltie. ot material' fUrniahed. Speoial proYiaiona
or .peoifio olau••a .ettin£ torth condition. or requirement I peculiar
to the projeot under oOD.1deratioD, and conriue work or materi..l1
inTOITed in the propo.al but not ••tiltaotorlly conre4 by the ,ener&l
proYil1on.. .

•

•

AUTmRITT OF E5GINEElh

The 8nglneer shall 4eoide .11 que.tlou whioh --7 ar1•• a. to the quality
or aoceptability ot material. and work performed and .1 to the .-nner ot
performance, .11 queationl whioh ., arile a. to tbe iD\erpretatlOJl ot tbe
plana and ,pecific.tiona.

10 deviation Ihall be JJt&C1. trom an,. plan or dr...1ng arter the lame ha. been
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8.

approYed by the bnlineer, except by hi. direction. Be Ihall have
author!t1 to oau.. d.fectiTe lIOrlt to be remedie4, or remoTe4 and.
replaced. Dedatianl tro. the .pproftd. plan•• workUIg drawing.
and .pec1ficatlon. a. may be required by tbe engenoi.. ot construc
tion, will in ..11 oa.e. 'be 4etel"Jll111e4 by the Engineer and author1lecl
1n writinc.

rlANS

the ..pprOTecl plene IIlflT be 81.1pplemented b;y .uob worklDJ drawinge to be
turnished by the District or the Ensineer a. .re nee•••ary to adequat.11
oontrol the work. All authorlled alterations atreating the requirement.
end intormation t11'en on the.ppro...... plan. Iball be In writine. Should
1t appear that the work to be clon. or all1 ot the matters r.l.tiTe thereto
.re not 8ufticient1, detaUea or explained in the plana or .pecificationa,
the Company shall applY' to the Engineer tor luob turther explenations a'
I'Il.y be n.ce..ary od shall eontol'll to the .... In the 8"11t ot any ell.
erepancy b.t_en any dr••ln& gel the fieure. written th.reon, the figure.
will be taken •• correct.

Tlhen.Ter the contraotor i8 not pr••ent .011 &n.1 pert ot the work whore it
ma.y be de.ir.d to r;1.... d1rection, ord.r. will be ,;lftl1 bJ the Engineer
ill wrlt1nc. and .hall be rec.ind and obeyed 'by the luperlntendant or
foreman who lila, haft char,e of the panioular wort in reterenoe to which
the order. are giftD. .

I NSFECTlOJ

the Engineer Ihall at all time. haft ace... to the work during it, 0011.truO
tion, and .hall be turnhh.d with .....17 tea.onabl. faoillty tor ••e.rtaiD1D&
that the .tock and mat.ri.ll u.e4 and emplo,..d, and the 'WOrkmanship and .
lIethod. of con.truction. aro In accordanoe with the requir.ent. eel int.De
tio~ of the.. Ipooifl0.tion.. .

ACCIOENT PREVERTIOI AHD SAmI REGULATIOIS••

The DI.tr1ct .hall at all time. exerol.. realonabl. preoautiona tor the
••rety ot employeel OIl the work and .hall oomply with all applioable
pro1'l.10nl or F.deral and State .arety 1.... and oon.tructloa code••

BENCR !.~A.RKS AI10 SWVEI STAlES

the work to b. done w111 b••take'" out by t" Incine.r. Benoh mart.
and lUI'''''' .takee ehall be pre.erftd ... tar •• pO'l1bl••.\Nt in 0.... ot
their de.truction or remoftl they w111 be replacea. bJ the il1c1neer.
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P•.ge #5 - Cont'd

lOCATION

The lite of the propo••d work te located in Section 4, 8 and 9, T 2B.
tl 2ft, S.R.B. &: M., which 1- abOut 20 ail••••t of Phoenix. Arilona.
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SECTIOI Tm)

SPECIAL PROVISI0RS

CLEARING•
The area to be oocupied br the dDt. the ,urteoe. or borrow pit8. ,pill"."
.nd structure ,ite, shall be ol••red of all trees. etump., rootl, bru.h ant
rubbi,h, _uch material, .a are combultible ..y be burned or otherwl•• 4i.·
poeedot In a I.tl,tactorr ..nner. All burnlac .hall be _0 thorough that
the material. are reduced to a.be.. Wo 10gl, branohe. or oharredple",
_ball be permitt.d to IIft&in.

STRIFFlNG FOR ElfBAlUOlEN!

The entire are. or the dam .hall be Itripped or excaTated to a luttlo1ent
depth to retno.,. d 1 material. ftot luttable tor the toundation. The \111

suitable material_ to be remoTed ahall include all' rubbllh. ~I.table

matter ot everr kind, root., and al other periababl. or objectionable
J'lJateria1_ 1Ihlob might intertere with bonA to toundation or with the' proper
oompacting ot the material. In the _baIlkment. the .tripped ..terial .,
be placed along the dcnm.tre. toe tor aupport.

PREFARATIOI OF FOUNDA'flOlh
•

Arter all nece,.arr .trlpplnc and exca~tion ha~ been completed, the foun
dation are. ,hall be lightly plowed or .earitied lenttbwi.e to the daM and
then moilteMd in order to prortd. proper contaot between the tound&tiol1l
end the embankment. e.n.d to •••ure theaurtace _terlala or the toundatlO1l
to be a. oompact and _11 bond.d with the firn 18J8r of the till a. II
.pecifie4 tor the Bub.equent layer. of the fill.

!ONDING TRENCH

A bonding or cut-ott trench with aide 110pe. ot approxlmately 1.1 and a
bottom width of not le.. than 10 teet••ball be .xca....ted bentath the
oenter line ot the de the tull length thereat. Tbe depth ot the cut.
off trenoh ahall be detenll1ned. br the 'ncineer in charge and dependin«
upon loll conditionl encounterecl. The ainbnmt depth boweTer. at maxbn•
..otion or dam ahall be 6 te.t. !he ainllW11l depth. -.y proc,eIllS:..ly a.
cr.a.. in ratio to heiCh' of4am at any Itation to a llint... of I teet at '
the end. ot the dUt.

BORROW PITS

.All m.terlab required. tor the oonstruction ot the dam esnblllblent shall be
taken trom the borrow pit.. !be•• borrow pita ahaU be located .here a
.0U. IU",y Ind lIborator,. teet, indicat. the beat _terl.1 la to be round
but they ahall 'be "t a re.'oDable Metano. ot haul trOll the dam. Shoulcl
any borrow pit. be located adjacent to the dam. a bel'1ll ot aot le•• than
100 teet ,hall be lett bet...en the toe ot tho dftJII altd the uppor edge or the
borrow pit. with proTtllone tor .. lid. alope not Ite.per than 6 to 1 to •
the bottom ot the borrow ,it. In order to avoid. erodon and the tormatioD.
or channell, borrow pUt ahall 'be di.oontinuoul -.nd ,eperated by undilturbecl
.eetlona ot ••rth about $0 teet lcma ....ur.d .t Crowd .url..oe. 10 lndiTldual
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borrow pit 'hall be more than 100 teet In 1t. loftieR 41aenalO11.

the earth-rl1l. including the fl1l in the cut-ott or bcn41US trench under
the dam. .hall conli.t or a lIdxture ot the 01..,.. .and and «ranl aftUable
from borrow pit, 1n the ncinlt, ot the work. UnifOrM graduation or _teria1
,ball be .ooODlpliahe4 inlotar I., practio..ble during the operation or .xc.......
tlon and loading at borrow pits.

10 earth-fill -.terlal Iball be pilloeet in the dam ,truoture ut'1til the foun
dation baa been Buttabl, prepareel, euoh preparation or loundation to be
kept _11 ahead or fl1l1nt operation. at all timel. 'the dlltributlOJl and
gradation ot Illaterial, throuchout the ...nh-till Ihal1 be ,uoh that the
..bankment ...!lIM tree trom pooket.. ,treeJc:,. or layer. ot material
dltferln~ materially ~ texture or gr..da~lon from the .urroun41D& material.
Suooe..i.. 10.el. or .aterlal .hall be .0 clumpea on the _baDJanent a. to
produce the beat praotioable 41,tribublon or the .-ter1.1 to the en4 that
the cut ort trenoh and the llpetr... two-third, ot the ct_. .hall be oon
.tructed ., the IIOst bpe"Tiou. _teria18••uoh aa ola, loam. or a _inure
ot olay and sand and tbe down.tr... on.-third ot .ore perTiou. material.
luch as a ...l1el' '.J!IOunt ot 01&1 and .. greater uount ot land and gr....l.
No atone. h.Ting IUIxlmua 4iMnaion. ot acre tban 4. inohe. 'hall be placet
in the e.baDlcment. The till .aterial .hall be plaoe4 in the embankment
and out-ort trenoh in continuou. horllontal .la78ranot more than 6 Inobe.
thlok .tter rolling. Fll1 ..terla1 may be dumpea in windrow. and .preaa
bw blade. or roa4 patroll. Sh.ep.foot rolleI'I lhall beuI.a tor oompaoting
the eArth till. The till material Ihall be rolled until it attain. a uni
tonn dendt, latl.t.otor1 to the ~lneer. the .ter1al in each layer while
being cOlftPacted by rolllllg Ihall oontain withlapraotloable 11.1tl. the
optilrNm QtOunt of water for oOJllpaotinc purpo.e.. and thi. optlmuJJJ water oon
tent ahell be unitol'Jll1y .. dll1tributea throughout the layer. Harrowing or
other lIOrkint of the .aterial ., be required to produoe the require' uni.
formity ot _tel' content.

All portions or t ••t-pltand out-ott tr.noh.xoa....tieD. within the ar.a to
be covered by the em'barlkment .hall be till.4 with the 1I'I0re ImperTlou.
_teria1 ....peclt1ed tor the up.e.. two third. et,the embankment eel ooa
paoted in the aame manner. Earth till 111 t •.t pit. anet portion. ot the
earth tUl about the outlet oonduit and other .truotural11Orn. whioh
oannot be properly oompacted by the u.. or rolliDC equipment Ihall be
thoroughly oompacted b.J han4 tool.. or b.r the u'e or ..chanioal tamper••
The degree of campaotiontor luoh portlODl ot the earth till .hall be
equi.....lent to or createI' than that obtained by m01lteninK and rollln~.

a. speolfied tor other portions of the earth till. 10 puddllnt ahall
be permittecl 1n ah1 part of the till. or around the outlet oonduit.
The upper 12 inche. of the ore.t ot the dB _ba.n1alent shall be ooutructeet
ot .electea iraTelly materi.l or ••leotea tine-rock Material. and the Orelt
be t1n18hec1 with a roundeet ~r01fJl 8 lache. hi&h at oenter.



•

•

•

•

•

•

•

•

•

•

•

'I.

rage ua . Seotion Till)

CONCRETE

Con~ret. shall be compo••' ot oemeut••ed, grant or broken rock. and
water. ell WIll mixed anel brou&ht to the proper oontlltenoy_ The.net
proportion. 11111 be .uch •• to produce .. oOnCrete heTinc 1\11tabl. work.
ability. denaity. Impe~abl11t1and a compre••in .trength ot 2eOO lb••
per .quar. inch at 28 day., withcut the U•• ot an exoe..i .. UlOunt or ...nt.
In general. it 18 contemplate' that 1 part. by TOl~. ot onent .haU be
ueed with 2 part.. b7 Tol_e. or .and. ed a.l!2 part.. by TOlume" of cranl
haring • lIIax111UJft Ii.. ot 2 incbe.. The .....ter oement ration.han not excee4
1e 1/2 U. S. gallon. of _tel' to a .ack 01 oement, waichine 9. pouda.

a. COMFOSITIOR.

Cem.lIt. Cement .haU oomp11 with the Connrment .pacification. tor
Fortlan4Ce..ut.

Watert The _ter .ahall b. olean Md tre, troa objectionable quanti
tie. ot allt, orgID.10 .a"8r, alkali, laltl and other 1JIIpur1.
ti•••

Sanch Sand tor concrete mal b. obtained trOll1 natural deposit. or
mat be made by onalhill(!; .uitab1, rook. Th. .and particl••
.hall be hard. un." durable, uncoated, non-organic rock
trapem•• _11 graeled Irn ooar•• to t1ne. all trapneut•
•hall p.'. a ~4 inch .quare or a 6/18 inch round open1nc.
The .and mu.t be treo troa InJurioUl blOUllt. ot duet. lump.,
.ott or tlakJ partiol••••hal., alkali. organio matter. loam.
aioa or other delet,riou. .ub.t......

Granla Ora.... l or broken rook tor oonoreto .mat be hard den••• 4ura.
ble, .ound unooated rook trapumt. tr•• trOll injurlou. lbftoUDtI
of lott triable. thin, .longated, or laminato" pieoe., alkali.
organlc. or other d.,lotorlou•••tter.The cranl Ihall all
p••' throueh a .oroen haT1nc 2.1nch .quar. or 2-1/4 1noh rOlllld.
epelliDl' and thall be retatned on a .creen hadftg ~.-inob
.quare or I/le-inoh round open!nl'. It Iha11 be ..ell cr-'
trOll the mU1InIa to the a1J:d&U1l .he••

Reinfcroing Steel.
D,formed .toel bar. ot intennediat. creel. and with a 111£.
work1n& tenlile etrencth ot 18.000 pound. per .quare incb•
•hall be placed in the concr.t. Where..r .bo-n on the drawing.
or otherwi'e preleribed. Tbe .teel ehall be '0 ••cur.d in
po.ition that it will not be dl.plaoed durinc the aepo.itlDl
ot the concret.. The reinforcement. at the time the oellaret.
1. placed••hall be Ire. trca rust .eale or othel" eoat1121 that
1. lnJurloue or w111 4eatr07 or r.duco the 'bond. All barl .hall
be 'bent cold.
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Petora pI.oiag the GOnoretl, all debrie and .t.r aha11 be remoftd
troa the plaN' to 'be occupied br the oonorete. tOl"N .ball be
thoroughll ...-tt•• or 011.4 and the relDtoro1n& thorovch17 cleuae4
ot • .,.J7\b1Dc that wlU re4uoe tt. hoa4!

mxIm OF COlfCRID.

the coner"'. ahaI1 be 1J1xe4untl1 there Ie • UtliforZi diatrlbutlOil ot
tb. _tor1.1e and .hall bt eli,ohare.a OCIIIPl.t.tr b.t01"e tbe Jdxer II
..loharee4. '01' joMixe4 ocme""t. theadDr ahall be rotaW aot •
speed. r'OO1Zl'men4ed b7 the ItmUtaotUl"W an4111x1ng ahall be oontlllue4
tor at l.u' 1-1/2 lliDut•• aner all aner1al. are in the .s.xer.

Jtead7 ai_d COlloret, .hall 1Mt idxed. ed d.l1.,.,re4 In aooordaltoe with
the r.qull'emettta ••t torth in the "st&D4ard Specltloatione tor but
nxe4 concret.... (A.B.'••• S.rlal De81patlonl eM.aS).

COlVEn••

Concrete .b&U be OOXlYe78d troa the Jd,x.,. to the plec. at tlnal _
po.it bt ••tboda whioh will ,N"" tbI .eparatioD or 10•• ot the

• Nt.rlal••

t.

DEPOSItIIO•

OOftCret••ball be 4epo.l'eel ill appton-te1r herl.ontall.rer....
near1, e.' praotioabl. lr& It.. llnal po.ltioa to &1'014 'eveeati_. due
to rehandllD& or Ilow1ac. 10 cODon". that ha. partla111 ..t or beeD
contUl1nate4 br toreip. _t.rlal .ball be "pollted em the work. IIOl"
.hall retemperecl oOllOrete be uI.4. IbeA cOliOnt1Jt& i. once .tart.el.
lt .hall be oarried. oa .. a con\1macntI Op.....tio11 \IIltll the pl-1rC ot
the p&De1 or .enlO11 1. oamplete4. fbi 'top .vla. .hall be pneral17
1....1. 1'fhen oonatruotloa 301nt. are Moe••t.I7. thel .hall 'be .. 1Il
aooordu" wlth the c1el1p a••hown OIl draw1J.1c 10. rP12lwmf it
All oonorete .ha1l be t.horouchlT oompaote4 by Ivlt. J.8 _ana ur DC
tbe operation ot placbI. and ahall be thorougbll worked. around. i'e1a
torc~ ad lato tbe OOI'Iler. ot the r... .
OURl.O, Concret••hall be _tatl.1ne4 1•• 801" condition tor ..t 1...,
6 c!a71 atter place.... or tor lqtr perlodtl al c1lreote4 b,y tJae InIlM....

I. FObS, Fome .ball contora to the ahape. 15... an4.41aena10D1 at tile
IlfJmbere .. O&1le4 tor OIl the plana. Thef ehall be ot autt101ent Itnmcth
and r1S1d1t, and properl1 1»....oeel to ho14 the oonorete.c1 to witlultan"
the neol"&17 pre'lur., l'aIIIII1l1C an.cl Yl'bratlClll without cSetl.otl. tna
the pr••crlbe. U.... 1I00de11 toraa to be ......... tban~ .18.11
be maintaine4 111 ••rYleeable oondltiOI1 Del thorou&hlr olean.' 'before
being reUiea. '01'1II .hall b. 1'80....4 1Jl noh a JI8mler •• to Uaaw.
tht oompl.t. e.r.t7 ot the .'\ra.Cture. In no OU' shall the to.... be
remond until the JIleaber. have aoquired nttlole. ,trength to IUppon
.atell thelr welpt and the 10&4 \here••

•••

•

•

•

•

• h. FIIIISBllO, The ,urt•• tiD1ah ot all tONecl ocmonte eball be left; ..
tormecl. Jro OeM. ooett-II or p1aater1n& to cover cletect1Te tltdlh

aha1l be 111owcl. B0D87 coab1D& ahall be broUCIlt nuh 'With the 'UI'-



•

•

•

•

•

•

•

•

•

•

•

••

11.

IftOO end tinithe' .by MM' of' I'ubM.nc h1 _, ltS "mint monllr' with a
'fIt)~'en tro'ftl. attftJ!' fir.' thorottgh1r-"lnc the orltittna1 .urfllce.
a"neyom'l1bing of ,oltOn'••ball ftO' ...e' 1 ,.roent ~tthe to.,.'
lurf"oe•

1'M tbtber ttJ' the bri•• tro.the .....aiJ. 'Mt'tr Ih,,11 be of , goo'
Brad. of pine or ~u~ll1l' lir wb!ehwll1 ••, the .pproval ot 'the r.ng1Jte8"
w1th r.lpeot to lti..enr'h, ",tgh:b. 1t,.'01ft from deoaf' ,n4 athe....t.,'a
whioh woul' .rreat It.p.~o•• art=,,. eoniltruo1Jion ,Nt btid,p .hall
bt treat•• with ., lea.t ••oat".t • ~o. pre,ervatlve paint. .

PERtfANENf r-~Ulrfl:NT

The outle' r,at. 'hall be. 1:htt llar"'ty ~4IO••1 50-10. b......_ 1IIOunte', .
equippeet with a !lOd.! 1-11tl 1'••••' ..1 11tt1....qual. III Ibmm on 'Sheet "
of' 4, The outl.' rate, ",..".hra.le, pede.ta l1t' 1m. bl"1t1gt shlllll b.
built into tht <1_ 1n a.~'" 1IAml'r', I., .hom .0\'1. 1$1" plana or anota-
ding to direot1~nA bJ the. Bngln'.r. Mtt oht\~' or ..djU8t~llb. r.quire.
eM1l be mild, to .eOUM I.tieraott>,., op',..t1on. All ••o.e•.•t-.al .urt.....
• hAll be glYCUl two aoat. Of fi.l. ,..~n' I., "1..,..-,. by t~ Rag!.er•
Ven.t plp~ to be • ~ .dnnS.••• troll pipe.

sptp,r.;rl!\' cnANNEL
•• . '1 •

The epUI"e.)' cbM.nel .h&11 b, OtU.tN"" .,oorftllg __ lin•• an' grad••
•h~ on .hlot 1 or 4. Ri,ta, on .1de elop.. .f the .ptl1~ ehannel
.haU b, plao.. a. CIt ........ bV the Ina!.••"

I

Iml!Cu"rIr,m DITem 01f llU\flJ,f....
A l1n~' ~,rrlr,att.~" fJitoh. will". oont11J'Ulted on .. boN. 1l1onr, ttw 'mm
itrll)Ul teo, ot the 'ut extending ft.. at.., 2'" 40 \0 S'., 89 • 00•
Llnin« to bf oon<ft«t'.'ot pnlt••

FI1US1JING ,'\Nn CLEiIl.NtJrffomt •• '. , • ,. t

The ~,b and ..U parte thereot ehAll 'b. ttnl.h•• In .. neat and 1I01"1~llb
J!lt\nn~r. The 11teot work and eon.'tttl'l\S.01t 'p!!l.ot 1n the 1'1elldty shall ~
oleare. or all rUbbleh, dis,ar.e••~.ttuotl~n ~t.tlal and ~. l1ke, an.
the premis.s lett in " • ..re lUot'.rl, "1141'1.-.
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Speoifioation' for the touJtruotlOtl ot the lIhlte Tll'lka
O.ttm:blon D. 10. 1, anA AppurttmaDt; struotuna tor
the AI- Fri. 8011 CODIel"fttl= D11V1ot.

SECTIO'll

GERERAL nOV1810lS

DEFIRITIOI OF tL~.

"'benT.r in the.. .pooifioatlOll. 01' any clocwaent 01' lnatl'Ul1Ont tIM" tl1t..
• p.elfieatioD' gOTeI'D. the tollewlDi tend or prODOUDa ln pla08 ot thea .....
u.ed. the intent and -an1nC 'hall 'be int.rpr.t.a aa followi.

•• DISTKICf

The Agua 'r1. So11 COD.ern.t1oJl Dilltl"lot. or It. du17 authorised
...pr••mati....

b.

•

•

o. PLANS
Sheu. 1 to •The ofticial .,D1...",. _hilt" ........hmm .cm{" ':.~ WOe ,

entltl.4t m1Tl:1r nttflar m;nt'1l:mD" .tJlW ~1 -----', aJII1
aDf .uppleaeiitil ar..1dar;. appro"", &i 'hi IiiiIiiier.

SPECIFIOAl'10lS

•

•

•

2.

The dir.otion.. prod.ionI , and requlroment. oontdne4 berein al
tupplemental by lUoh .peolal proYia1onl •• 111&1 be neo••••r1. per
taluln,; to the .thocl and aamtel" ot p.rtond.• the work. or to the
~title. and qualltle. ot ..terial. turn1.he4. Speclal proYilloaa
01' .poeltl0 01a\\le••ettlnt; fonh ool'ldltlO1l8 or requirement. ~ou11U"
to the project under oen.14e...t10D, and ocmtriD& work or _terl.11
In'r01n4 1n the propolal but ao\ 'at;lataotor111 00"'1'14 by the ,e..ra1
pron.IOllI.

AUTOORITr OF ENGlflEElb

The &!gineer shall 4eoi4. all flu••ttaDl which D'1 er1•••1 to the quaUt,
or aocept.biUt,. ot mat.r1al1 and work pertonecl Cld al to the UDMr of
pertomanoe, aU qu••t1ont 1Ih1cb. ., ar1l. uto the Interpretatlcm ot tbe
plana and .peolflcatic...

No deTlatloll .hall bt .-4. tl'OJl aA1 ,1M or ctr..'1Iinc arter the lUll hal been



•

•

•

•

•

•

•

•

•

•

•

8.

Page #1 - cont'4

lDCATIOlf

The alte or the propoee« work Ie looatea ta 8ect1cm ., 8 ..net 9, l' 21.
II 21'. S.Il.S. " M•• which la ..bout 20 Idl....8\ ot Fhoerd.s. Ar1&0DlI.
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4.

I.

e.

appro.," b7 the .t~ln••r, except bl hia direction. Be ahall have
author!t, to cau.e detecti.,. 1IOrk to bet .....U.e4, or nm0n4an4
..aplacec1. I>a.latione troa tbe appro"" plana, wor1d.Jc dr-wine.
aDd .pec1fioation. mar bet requireel b7 the 011_01.. ot OOntltruo-
tion. will 1n all 0 'be .sner.a1ne4 by the EDeI••r ael authoriae4
in wrlt1DC.

PUllS

TM apprOTeCl pllliD8 Ill." be .uppl~.aby .\lOh wol"klnt: 4rawinc' to be
turnl.h4HJ b7 tblt Dl.trict or the .1iinclneer a. ar. neea..al')" to adequately
oontrol the work. All authorl.ed alteratloae aliening the ...qui.....,.
anel lntorme:tlO1l &1.,eft OIl the appro.,,, plUl .ball be 111 wrlt1111. Should
1t appear that the work to b. don. or ., ot the -"er. r.latl.,. tb....
are not aUfflcientlr detailed or espla1nec1 In the plea or apeciflcation••
the ComP8117 .hall apply to the Encl._.. tor .uoll turther explanation•••
• , be neee....., u4 .hall eontol'll to the Ia the eYet ot UJ.7 ti••
crepancy betnen ..n1 dra.lac and the fipr 1tten there•• the ticure'
will be tako a. eorr.crt.

St1PE.Rlm1mDE~CB

lihen• .,..r the oontraotorS.not pre.ent On U1 pan ot the work where 1t
1ft", be del1re4 to &1" dinetton. oreter. will be llYn by the Engineer
in wrlt1rlc. and .hall be r.oe1.,.4 an4 obe)1l4 'by t ...uperintendant or
toremaa who ., ." charI_ of the pN'tloular wrk bret.moe to wh10h
tbe order. are &iYeJl. •

I RSfECTIOI
•

The Engineer .hall at all t1JJll81 ha.....oce•• to the work during 1t. ooutruo
tlon,. and. .hall be fUrnl1be4 with 1"17 "'Monabl, taol11t,' tor ••certa1DlJlC
tha~ the .toek an4. _'erial1 UK an4 emplOJd. and the 'IIOrcumlhip anel
a.thodl ot oonstruction, an 1a .ccordlA" -.1th the requlr...nta and s.at.u.
tlonl ot the.e .p.olt1oatioaa.

AOCIDEIT PRBYl1:ftTIOJl Am> SAm! ltEGULAtlOIS

Th. Dl8triot .hall at .11 t1•• eXlroi.. reaaosble proeoautiolUl tor thl
.ate", ot .pl01M1 011 the work anel lball 00IIP17 with aU applicabl.
prod.iou of recteral aDd Stat. .atn, 1_ ancl oonatruotloa code••

~.Dlcn mull ABD BmW! stAUS

The wort to be 40De will be .taked CNt by tbe 1De1.,1'. a.nch _rtl
&Del aurftJ It....ball be ,....erw4 .. tar I.. po••ibl•• 'tNt in ca•• of
their 4enruG\1011 or rD.O'ft1 \hq will be ...plao" bJ'the lDc1J:leer.
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SECtIO. 11'10

SpaCIAL monsIod; '';
••

•

• a.

"
The area t.o be occupied by the d_. t.he .urta"l ,~t boIT_ pit,. .plll~.

and structure .its. 'hall be 01.are4 or .11 tr..... ft'wtIp•• rootll. brueh u.4
, rubbl.h, luoh _teI"181, II ar. oOllbutlble -1 be 'bUl"l*! or othttm•• ,41.

POled. or 1D a 'Itl,hoter, "'1'. All 'burnt••hall be 10 thorough that
the material. Ire reduoet\ to a.he.. ro lOll, branoheaor obarr" p14tOe. ,.
,hall be pend.tU4. to 118 ha.,·' "

~;'

i ",.~:

;~.'" '. ',;. ·t

~ -", ,,-; ~

FRiPARATIOI OF FOtnmATIOJl.
_. '~f

After all _081'''27 lItripP1aI amct ncnatlCft haft 'bHJl OOIIplete4. tbt tOUD
dation ......hall be lith1:1, ,1nd '" .oarlne41euphw1•• to the ,4tIa d,;
tben 1l101atene4 in ol'c1er to prOY14e proper oontaotbftwen the, toundatlOllll ..
and the elMt.nJaneDt• .m1 to UIUI'8 thlt .urlao4l _terlal. ot the tcnmdatl. ,
to be .. oompaotaDd _11 bonde4 with the fir'" 1.,.. or th- t111 ,ula.. "
.peoiti.4 for the .ub_que' l .... ot ,~ tlU.• :.... ' , ,';,' t, , . ,

t ' • • , -.' ~~ ""', /~. i~ d.. - ~ - -,

.'", '. :';''\-., !' .. '.; .~,'!',,;~, ':?,j':-'""~"~~- -;,;;' 7'"

'-':

1'. entire are. of the tea .hal1 be '.tripp•• 'or .xc._ted ~o ••uttlo1m,.
'epth to r4Ml!Oft I'll .terI81. uot· eu1t.bl. tor the touiut.tlOD, !'he UD- ".
auitable ••t.r1ll. to be l'eaoft4 lhall blol.. all ru'bbi.k.wC.tabl.
1I&"er ot 8"r, klDd. ..oot.. an4 at 1 Oih.... ,,1"1...bl. Of", obJecrtloMbl.
..terlal. whioh JII1th'"Dtert.... w1tb lHmct to Icrundatton or 1I1th t.~ FO~
ooapaotlr.c ot, the ""'.rlals lathe _'banbaeDt.:" the" ,\rIp.,.. _t...l.1.,,*7
be pia"" .10Bl t.. 'nut..- tM tor' IlUppon.: ;",,, ) , ,',:' ,,:

~"~, '~' ;t. :'\,:i;:\ ' ;', ,;.:;.:':- ,.,,,.,':,'.·.'l.T':....·f -.'.'., -~,

4.

I.

•

•

•

(" '.' ,~ ,-- J '~., ~1 ; "'t< .....mRROl'f PITS

A 'bonding or cut-ott t ....h -tth aide .1ope. ot approxbtatel,1.1 and a
bott01l1 width ot not 1••• thu 10 t.et• ••11 be .x_....'-4 beaeath the, ",
oent.r U.• ot the ... the full 1.DCth th....or... ~ aep\hot theM.' .,
ott tr'Doh .hall b. detend.ne4 b7' th••qbleer in chlr,_ a4 Aapendluc e.

upoJl .011 oonditlou .l'lcount....4.'·!he IliabIUacleptla howeftr, .t tJU1aUa ;
••otl0D ot •••hall be • Ie".' ,1M 811d.. 6tpthl_T prolre.lhel7 .
crea•• 1. ratio to helCht .t ... at UI.7 .tatl_:' to".hd.- ot, I t a'
t .. end. ot t. 4... , ,~\ )" ;.,".)..•...~ rrf '~l \ U ':,'~ .. I ','" "

. :;;, 3. ~.-._'.':._j._-~,,_ ('~'! ~\~~_' ~'i(' {, ","
(': !I.•

•

•

•

All ..terial. required. tor the ooD.moUOIt'ot the dam _bllllkmezrf: tban be
taken trOll the borrow plt•• ' !he•• 'borrow pU~t .hall be loc.~e4 1Iben a' ..
• 0118 tuner and. la....tol7 ten. lDdtoatetbe hit material 1'_ be tCNDll.
but they. lhall be at • reallonabl. dlatanoe or haul tro. the cbaa. Sbou1cl
al'lJ borrow pit. 'be looatM adja~ to ty' _ •• bent ot not 1... thtall
100 t ••t .hall b. lett ~11 the toe ot tbe 'e .ad tbe upper -41- of the
borrow pit. with pron.lona tor • 81a .10pe not .t.eper th8D. 5 to 1 to •
the bott01ft ot the borrow ,1t. Ie order, to avoi4 ero.lon an4 the toratloa
ot chann.ll, borrow pita Ihall be 41aooDtimloul and ••par.ted by undlnurbM
..etlone ot earth about 10 ted lq......a at CJ"O'Ud .urtaoe. 1011l41'f1c1uaJ
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Pac- II - Section TV«)

CONCREtE

o..ret. 1.11 btl oompo••4 ot o..-nt, ••d, gr....1 or brona rock, an4
_teT, all ..l1mlxe4 and brou&h' to the proper oODtliaten01_ The e.ct
proporticm. 'Ifill be .uoh •• to produce .. oonoret. bd·tII ault..bl. work
..bi1it,., etendt.1, impermeability anel a oompr•••i .....trengtb ot 2800 lb••
per equare inoh at 28 days, without t~ u" ot Nl e.oa••i. DOunt or -.11\.
In general, it i. oont_pl..te4 that 1 part, bTY01ume, ot c..nt ahall be
UI" with 2 part., '" YOlume, of land, and a-V2 partl; 'b1 ?Olume. ot lI"..ftl
ha~ a axl111U11 .11. ot a Inc~•• fM _te.. cement ...tlon.ball Dot oom
".1/2 U. S. gallon. or _tel' ~o a nolt ot COllent _lpins M pouaIa.

... COMRlSITI01h

.Cemema cement .haU OCllllp11 with the ao........nt; apacificatioD tor
;Portlan4 c...=.

water. Tha _ter Ih&11 ba olean aut tr.. tr_ ob3eotlonabla qwu:xti
101•• ot .11t. 0l'l-to ...tter. a1b11. aalt. an4 other lapurl
tt•••

Sa.ncla San4 tor concrete IIIJ be obtla1ne4 troa natural dopeItt. or
., 'be .... 'by oruahlJlC au1t&ble rook. !he.and pan1cl••
ahall be .,.,.... dna., durable. uneoate4, non-orpu1o roct
rrapeDta._ll cra4e4 troa 00..... to tiM. all trapent.
ahall pUI .. 1/4 Inch lquare or .. 1/18 inoh round openiDc.
the aan4 ••t ...... tr.. tl:'Oa ID3urlOU11 IIIlOUIlU ot duet, lumpl,
aoft or tlakJ panicle.. lhal.. aInU. Grewe atter, lotlll.
111. or other "leterlou eubltar.lOe••

Graftl, Ora.1 or broDD rook tor conoret. JILtIt be hard deD". dura
ble, .ound uncoated rook fraplerJt8 tree troll inJurioUi _oUlltI
or aoft triabl., ~h1n. elone-teet, or 1am1natecl pleOla, alkali.
oreaDlo, or other c1elnerioul Matter. !he craftl .hall all
pua throueh .. aorae. ba'f'iDC 2-i1'loh .q....... or a-l/" inch r0UD4

. operdn&a an" shall be reta1ne4 _ ••creeD baytnc 1/...1DCh
equare or 1/18-1Jloh 1'OUD4 openillla. It ahall be .all p"'-'
troe the ax1aua to the 1I1nlaua .1....

aelnforoiag st..b
DetonMH! It.el bar. ot Intel'lll41at. encl. and with a lite
work1D& tenlU. Itrenph ot 18,000 poun41 per .quarl inch,
.h~l be place4 1ft the o.cnte whereftr aho_ on the draw1Dg.
01' crtherw1•• p....orlbed. 'he IIta.1 aball bet ao ••oured in
poaitioll that It will no1: be 41.pl..4 during tbe depoeltiDe
or the eenoret.. The relntoroeJMmt. at the tbne the ccme,."
1. placed, ahall be tree troa rust .cal. 01' other co.tiDe that
i. ln3urloul or 11111 denroy or~ the 'bcm4. All bar. ahall
be bent 0014.
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••

PREPARATIOII OF PLACE OF DlmSl!,

Vetore placi~ the oonorete, all debrl. and wa~er .hall be remoTe'
trOll the place. to be occupied 'b1 th4a concrete. fOI1lltl Ihall be
thoroughly wetted or oiled and the relnforoinc thoroughly oleanet
ot everything that will reduce the bond.

MIXING OF CONCmJh

the concrete shall hit mixed untilthore i8 a uniform distribution ot
tho m.teria18 and aheil be elilohar,ed oampletely betore the Bixel' 1.
recharged. '01' job...mxed oonorete. the mixer -hall be rotatea at a
.peed recommended by the JUJ'1\lraoturer and m1Xlng lhall be continued
tor at l•••t 1..1/2 JD1Dute. aher all material..... in the mxer.

R.ady mixecl conorete shall be mixed and deU:orered in acoordance with
the requirements let forth in the "Standard Specification. tor Rea~

Mixea Concrete.- (1.8.t.». Serial ne.ltnatlORI Cit.le).

COIVltIIG.

CODcrete .hall be convoJed from the J1ix.r to tM pille. or final d••
po_it by aethod. which will pre1ft" the .eparatieD or lOll ot the
mlltertall.

"
DEPOSITIIG •

Concrete Ihall be aepoaited in approxim.tely beriaontal leyer....
nearly .e praoticable in it. tinal poaition to avoid .egregatien. due
to rehandling 01' tlow1l:11. Jio oonorete that hal partially .et or be.1l
contaminated by toreign material, .hall be «epoBite« em the work. DbI"
ahall retempered concrete be. u.ed. 1IheD c011oretil1l 1. onoe .tart.cl.
lt .hall be oarried on a. a ccmtinuou. operatioJl until the plaoing of
the panel or .ection ie completed. the top .urtace .hall be cener.117
1e....1. When oonatruot:lon Joints are nec••••ry. they .haU be _ele ill
aocordance with the dedgn al Ihown on dr.wt.nc Be.~
All concrete .hall 'be thoroughlT oOJnPftctn by .ult.~ng
the operation ot placiD" and .hall be thoroughly worked around reiD
toro.-n1; and into the oorner8 ot the toru.

t.

•

•

•

CURI.G. Conorete .hall be Mlnt.lnecl 111 • IIobt condition tor .t le••t
6 daY' atter p]aoeme~. or tor lo.ac.r period. al dir.cted b7 the BnclDe.r.

c. FORMS. Forml .hall contona to the ahape. line. eel eli_n.ion. ot the
snember. a. c.ll04 tor Oft the pIe.. They ahall be of luttlcient Itrencth
and rl~ldit1 .nd properly braCed to hold tbe ooncr.t. and to wlthttancl
the neee••ary pre••ur•• ramminC and .tbratiOD without derleotion trca
the pre.cribed linea. Wooden tonu to be "aed aore than once .hal1
be r.aintained in ••rTiceable condition and thoroughly cl.ane4 betore
being reuled. Forml .hell be remo....cl in .uch a JIl8DJler a. to inaure
the compl.t•••tety or the .tructu"e. In no oa.e .hall the tOI'lll' be
re1l1o",e4 until the lIembera haft acquired .utfloient atr.ngth to auppon
sate17 their weicht and the load th.re••

h. FIlUSHIIG. The lurlace tintah ot all tonted ocmcnte .hall be lett ..
tormed. .0 oement co.ti. 01' pluterlnc to cover d.teot1ve tin1lh
.hall" allowed. BODl)' cOIIhinc .hall be broueht fluh with the ••-
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10.

Oont"

fftO" Ind tlnhh•• hy _ana or rubblnl hi 1\ le2 ••ment Ill')""!" with a
W")!,tatn tJ"Owel, .tt~' .. tir.' thorotlflh1r _"Inc the (\rl~inal lux-face.
H,ne1fIH~hit\r. or, 001l0n'l .hall 1M' ...e. 1 ptfr'Hn1J tit the tOI"1l'll'
l\U"ti'loe.

. the 1=iml.,er rttrt' the brl',. troll the ....... Cato t",wr shall b. 01 .. goo.
';r'f\.de or pit" 01" f"l"ugh.• tlr whlohwll1 ••t the .,p1'8'9'a1 0' the ~1no• .,
wlth, r.'pt'H" to .trttng1lh••l~h.t. t ~. tl"rna deo.-,lI-n' other ••te.t.
whioh wCl'll. ·lltreotJ 111. pe,........ aft oon.tt'llOU"n the brU••h111
M treat•• with ., 1.6.' a .oat• • t a good ' .........a1:1.... punt:_. . ,

,

The outlot tat••hall "tbe B.r•••'t11~"1 eO-10. 1u'OMO, D>\m1Jo"
equippe4 with a Model '-ta,t pI••,tal 11ft1or .qual, •• ibawn on Shle' •
of 4, The outl.' rate, trftlhra*, ped.,ta l1t. Ill' brlCl~ shall t~e

bun, into the. c!. in '" workl'l!l&\l11lb :aname.., II .hmm. on 11' ,tt pbn. "r Beta.,..
dbt~ "'oM reobi.brt. by th. Enc5,no.r, Mrr (lh~!\ftt. or .djUltJ!Y:!!\+'8 ...qu1n'
ehall be lnt\#.' 'to .eOuft •.,tl.raotor, o~,...t1l1n. All expo'84 met.l 'urla"•
• hall "e fitly.a u() a"at' ()t n.lel paint •• '1r,n,,, bT tbt ~1Dg1.er.
Vont pip, to be 4" Ifl,1ftn11.4 ~J"Oa pipe,

BFIr. ,J,,1'V!\ f (m;~um:L
III I ,

Tho .pUh".y etuuV,HJt .hAll 1~. eootN,ot....o~~rcU.t'l#·'bet 11ne. I.IU1 Rrad••
Ihr.mn on ahot' 1 of' 4, ut,t" Oft .Ue .101'" ot the .pil1ft1' ohrmnol
.hall b. pla,•• a. 411"'.". br tbt 1nc1"'r,

limWA'rI)fl DlTtm tl11 IF-flU
IF.

A Un-e4 !rr!~t\tlrtn dttoh \dl1 bet onnetruotec1 on .. bora e.lonl': the down
.tr~"1ll t«;o. or tho eJU1 enen'inB troa 8ta, 21 • .., to St... 89 .. 00.
U.nln~ to ~,. oo,utrtte 01" .l\Ullt.. '

~I1nSIIUJa'\nD CLEiMWflnomt.
• r • q.It

. The job and all l'.rt. th"'ro~t .ball be tin1,he. 1n .. ne.t andwol"kmanllke
Jl\t\nn~I'.Th. tite of 1fCJrlc and&On.'rucilloD 'ptllM in the T101nlty ,hall be
cleare. of all rUbbl'h.dlloar••~ eon",u.'l~n~'.flal and· the 11ke, aftd
the prerd••• len lJ\ ...afe' .. 0....'1' .ontitl-.
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PLUI and 8P1CIllCATI()J8
I I

lOR

COISI'.lVCTIOI or rBl
I

WHIrl tAlKS DETENTION DAM JIO. 1
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v ,', ,~l. ,·,GENERAL PROVISIONS

j. I -, " >~, '....~~

1. Definition ot fermi
a. Distriot
b. Engineer

,ct. Plans'
d. Speoifioationl

2. Authority of Engineer

3. Plane
"

4. Superintendenoe

5. Inspeotion

8. Acoident Prevent~on &: SafetY' Regulation '

7. Bench 1~rk8 &: Survey Stake,

8. Looation

SECTIOS TWO

SPECIAL PROVISIONS,

1. Cleaning ,& Grubbing

2. Stripping tor Embarikmen'

s. Preparation of Foundation

4. 'Bonding Trenoh

6. Borrow Pints

8. ~lac1ng of Embankment

7, Oonorete
a. Composition ,
b. Preparation of Plaoe ot Depolit
o. Mixing' .,.,"
d. Conve;ying, ,j

•• Depositing
t. Ouring
g. Forms
h. Finishing

, /

"
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Specification. for the Conl'truotioll ot the White Tenkl
Detention DUl 10. 1. end Appurtenant struoturea tor
the Agua Fria loilCon.ern:t:ion Distriot.

8101'101 1

GEIERAL PROVlSIQIS

• DI:'II11'I0_ OF !E1UIS.

WheneTer in the.e .peoifioation. or &Dy c1ooU1llent or in.tr~nt where the.e
apeoification' «oTern. the following tei'Jd orproilounl in place ot tMJilare
u.ed, the intent and me.ning lhall be interpreted I., tollowl'

•

•

•

•

•

a. DISTIIO!
\

The Agua Fria 80i1 Con••rvation Di.trict. or itl duly .uthorised
repr••entatiTe.

ENOlNEEIt
. 1

Mr. 11'. W. tane, Ohairman or the .Board ot SuperTi.ora of the Agua
Fria loi1 Conlervation Distriot.. or. hie duly authoriseet repr..ent&- .
tiTe. .

PLANS

The o1'tioial plena which are .hown on . $he~t~ : 10. _1__to_4 ,
entitled. wnite Tanks Diversion Dam #1 , and
any aupplementiil aiaWingl .pproved by the EDgineer.

SPEOIFICATIOl8
I

The direotion., proTilionl, and requir.mentl contained her.in aa
lupplemental bY' .uch ep.oial proTbion. aa maY' be n.o....rY'. per
taining to the method. and manner ot pertorming the work, or to the
quantitiel and qua1iti.a of .at.r1al. furni.h.d. Speci.l proTi.iona
or .peoific olaulel .etting torth condition. or r.quir.menta peouliar
to the project under oOD.ideration, and cOTering work or material.
inTOlved in the propolal but not latilt.otoril, oOTered bY' the general
proTis10na.

•

•

2. AUTIDRIrY OF EIGIREa.

Th. Engineer ehall cleoide all que.tiona whioh may arbe 1.8 to the quality
or aoceptabilitY' ot materiah and work pertormed and a.to the manner of
perf'ormenoe, all queationa whioh maY' arb4t .a to the interpretation of the
planl and Ipecificationl.

10 deTi.ticn .hall be made from anY' plan or drawine after the aame haa be.n
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4.

approved by the Engin.er••xcept by hi. direction. Be .hall have
authority to oau•• dereotive work to b. remedied, or remoTed and
r.plac.d. D.nationa rrom the appro...d plan., workiDg drawing.
.nd .p.eific.tion. .a m.y be r.quired by the .ngencie. ot eon.truc
tion. will in .11 c•••• b. d.t.rmined by the EDgin.... aIld authorised
in writinc.

PLUS

!h. appro.....cl pluua may be 8upplemente4 b7 luoh working drawins- to be
turni.hed by the Di.trict or the Engineer al ar. neo•••ary to ad.quately
oontrol the .ork. All authorised alt.rationl aftecting the requirement.
and information ~iT.n on the approftct plan. .hall b. in writi~. Should
it appear that the work to b. done or anT ot the _tter. r.l.tift th.reto
.re not sufficiently detailed or explain.ct in the plan',or .p.cification••
the Oompany shall apply to the Engin.er tor .ueh further exp1l1rtation•••
may be n.c....ry and shall contorm te the .... In the e""'nt of any 41.
or.p.noy b.t.en any drawiDg and the tigure. written tbereon, the figure.
will b. taken aa oorr.ct.

SUPERINTENDENCI
I

lIhen.T.r the oontr.otor is not pre••nt on &n1 part ot the work where it
may be d.dr.d to gift dir.ction, ord.r. will be giTen by tbe Engineer
in writing. and ahall be reociftd and obeyed. by the .uperintendant or
foreman who may ba~ charge ot the partioular 'WOrk in reference to which
the order. are giTen.

IBSPECTIOI
I

Th. Engine.r .hall .10 all times haTe .00••• to the work during it. oonstruo..
tion, .nd ah.ll be lurni.hed with eTOry r•••onable taoillty tor ••cert.bing
that the .tock and m.teri.llu••el and employed, and the lfOrkman,h1p and .
methoda ot con.truotion, are in .ooordanoe with the r.quirement. and inte~

tiona ot the.. .p.oitio.tion••

ACCIDEB'r PUvurIOI AIm SAJfty llEGULl!IOI8
I .

The Di.triot 'hall .t .11 time. exeroi.. r ••,on.bl. pr.c.ution. tor the
••t.ty ot employe., on the work and .h.ll oomply with all .ppUc.ble
proTidoDl of rederal and St.t. .at.t7 law and oon,truGtion oode••

BnCH JWlIS AID SURUT SrADS
It

The work to be done will be ,taked out by the Bngineer. Benoh mark.
and 'UM'8y .take. ahall be pr••erTed ... tar aa po"1bl• ., but in ca.. ot .
their d••truction or remoN theY' will be r.pl.oed b7 the Engineer.
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fage HI - Cont'd

lOCATIO.

The .ite ot the propo••a work i_ locatea in Section 4, e and 9, T 25,
R 21J.. S.R.B. &: M., whioh i. about 20 mil.......t ot Phoen1:l:. Arbon...
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4.

81CtIOI !110

SPBCIAL PIOVISIOJf8

cuwula

fhe area to be oocupied bJ the dim, the surtaces ot borrow pit., Ipillway,
and structure lite. Ihall be oleared ot all tree., stumps, roots, bru.h and
rubbi.h, lueh materiall a. .re oombu.tible may be burned or otherwi.e 411
pOI.d ot in a ••tietaetory manner. AllburnlDg Ih.l1 be so thorough that
the material••re reduoed to alhe•• 10 log.,.branohe. or oharred pieoe•
• hall be permitte" to Mm&in.

STRIPPIIQ .JOll EMBABDlEft
• 1

the entire .re. ot the dam Ihall be stripped or exvaTatedto a .uttioie~

depth to remOft all materia18 not suitable tor the foundationl !he ua
.uitable material. to be remoTed .hall inolude allrubbi.h. Teg.table
matter ot eftry kind, roota, and 11.1 other peri.hable or objectionable
material. 'Whioh might intertere with bond to toundation or with. the prop.r
oompacting ot the material. in the _bankment. the· Itrippeclll&terial -7
be plaoed ..long the d01h1ltre.. toe tor auppon.

PREPARATIOI OF FOURDATIOla

After all neoealary .tripping and excaTationhave be.n oomp1eted, the tOUD
dation are...h.n b•. lightlY' plo_d or learilied l.ngthwi•• to the d.. anc1
then moist.n.d in order to proTide proper oontaot betwe.n the toundationl
and the· embankment, and to ....ur. the .urlac. m.teriab ot the toundation.
to b. a. compact and _11 bond.d with the tlrat lATer ot the till ... il
speciti.a tor the lubl.qu.nt l ..yer, ot the till.

BONDIIG TRENcH
t

A bonding or out-ett tr.noh with lide Ilop•• ot approximately 1.1 and a
bottom width ot not 1... th..n 10 te.t, ah..ll be .xo.....t.d b.neath the .
oent.r Une ot the dam the lull length thereot. fhe d.pth ot the out..
ott trenoh .h..ll b. detennin.cl by the eng1n.er in charg. and d.p.ndiu«
upon .oil oondition. enoomt.r.el. The ainimua depth howeT.r, at maxillua
••otion ot d. Ihall be 6 t ••t. fh. JlinimUlll depths -1 progr...ift11 '-...
or.a.e in ratio to h.ight ot d.. at an;y .t.tion to .. Idniaua ot 3 teet at
the endl ot the de.

BORROW PITS

All materia1t reqUired tor the oon.truotioD ot the dam embankment .hall be
tak$n tram the borrow pitl. fh••e borrow pitl Ihall be located Where a
.011a 8U",y and laborator,. telt. indicat. the beat m.at.rial 18 to be tound
but th.y sball b...t .. r.a.onable ell.tanoe.ot haul trom the dam. Should
any borrow pit. ba locat.d ..djao.nt to the dam, .. berm ot not lesl than
100 t ••t Ih..ll b. lett b.tween the toe ot .the ' .. and. the uppereag. ot the
borrow pit, with proTi.ionl tor .. ,ide Ilopenot Ite.per than 6 to 1 to ..
the bottom ot the borr(JW ,it. In order to aTOid .rotion and the formation
ot ohann.ll, borrow pita Ihall be eliloontinuo\l. and I.parat.d bY' undllturb.d.
..etion. ot ••rth about 80 t.e' 10111 .....ur.d at groUDi .urt..ce. 10 indiTielual
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Page Ie - Senion two

borrow pit .hall be more than 100 teet in 1t. longen et1men.10ll.

PlACIRG or IMBUmft

The earth-ofill. including the till in the out-off or. bonding tr.nch und.r
the dam, .hall conli,t of a mixtur. of .the olay~ aand and gravel aT&i-labla ..
from borrow pit. in the Tioinit)" of the work. lhUfol'll graduation of ..'terial
Ihall be accomplished ineotar a. praciioableduring the operation ofexca...
tion and loading at borrOw p1t••

10 .arth-fill material .hall be plao.d in the dem .truoture until the foun
dation ha. been ,uitably prepareel, .uoh prepuation or foundation to be
kept _11 ahead. of filling operationl at all tim... The. t1etr1bution ant
gradation of materiall throushout the e..rth-fill lhall b. .uch that the
embankm.nt will be tree trom. pock.t,,.tr.u.. or layerl of .ter1al .
dU'fering materially in t.xture or gradaitlon trom the lurrounding material.
Succ...i ft load. of materi..l ahall be.'o dum.pet on the ftbaDlalten1: al to
produc. the beat practicabl. diltributionot the mat.rial to the enel that
the cut off tr.noh and the up.tr.... tlItJ...thlr4. of.1;h. 4_. ahall ba oon
.truct.ci ., the .o.t 1mperTiou••aterlala, .•uGh a. ola)" loam, or a Idxture
of olay and .and and the down.tr.... on....third ot .ore p.rTioUi material•
•uch a. a emaller amount ot ol.y and .. gr.ater amount of .and and gra.,.l.
Ito atonea haTing mu:1JllU1ll dimenaion. ot more than " inoh.. .hall be plaoed
in the .1IbllDlcment. Th. fill .aterial ahallbe plaoe4 in the embankment
ant out-oft trench in oontinuou. horilontal layer. not 11'1.01'. than 6 inohe.
thiok att.r rolling. Fill material may b. dumped i. windrow. and apr.ad
by blade. or road patrol.. She.p.foot roller. .hall be u.e4 tor oompaoting
the earth fill. The fill ma~eria1 Ihall be roll.d UD~il 1t attain. a uni
form den81t1 .atietaotor1 to the ~ineer. !he aterial in .aoh layer whU..
being oompact.d by rolling .hall oontain "lthiJ1 pranioabl. limita, the
optiBnUft amount of wat.r for oompactingpurpo.e., and ~hi. optimum water ooa
tent ahall be uniformly diltributed throughout the 1a,.r. Barroldng or
other l'Orting ot the material .1.1 be requir.' ~o protuoe the r.quir.d uni'"
formity of .-ter oont.nt. .

All portion_ ot te.t.pit and out"'*Otf tr.noh exoa.,..tlon ldthin th•. ar... to
be cOTer.t by thelltJllbankment thall be f111.4 with the more imperTioua
material a. .peoified tor the upatream two. third. ot ~h•. embanlanent and oom.
pacted in the aam. manner. Earth t'i1I.in ~••t p1t. and portiona ot the ~

earth fill about the outlet Oonduit ant other atruo~ural wrt•• whioh
cannot be properly oompacte4 by the u.e ot rolling equipment Ihall be
thoroughly oompact.d by han4 tooll, or by the uae ot meohanical tamper••
Th. degr.e of oompaotion tor auoh portion. ot the earth till .hall be
equiTal.nt to or gr.ater than that obtained 'b7 moi.tening and rolling,
a••peoiti.d tor oth.rpor~ioJ1' ot the earth f111. 10 puddling .hall
be permitt.d in any put ot~h. till, or. around the outlet oonduit.
The upp.r 12 inche. ot the cre.t ot the dU!. _banJment .hall be oon.truot.t
ot 'elect.a graTe11ymaterial or .eleot.d tin••root _terial. and the or••t
b. tini.hed with a round.d. orown 8 il1ohe. high at oant.r•

\
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COIORETI

COJiroSITIOI,

Coner.t. ,hall be oompo.e. ot oement. 'lnd, gravel or broken rook. and
....ter. all_llmix.a and bl'oqldJto th.proper oon.1Iten01_ The .xact
proportion. ,will be 8uoh a. to produoe ". oonornehaTln« lultable work.
ability, denlity, impermeability and aoompre••i...trength of 2800 lb••
per Iquare lnohat28 dayl, without the u.e ot an exo•••ive amount of O._d.
In general. it ii oontempiatea that 1 part, by TOlume, ot oement .hall be
u.ecl With 2 part., by Tolum., ot 'and, ed ~1/2 p....,., by Talum•• ot gravel
haTing a maXimUJll 11•• of 2 inoh••• ,,!h....tercem.nt ration,hall not .xo••4
7-1/z U. S. gallon. of ...tel' to ...aok,otoement.:I.thlng 94r pounb. '

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

a.

•

•

•
Cem.nt. Cement.hall oomp17with· ...h.,OO'!.~ .peoltieationa tor

For1:1and Cement.. , '': ,:, 'h', , "

, '

Water' The water ,'hall, b. ol.anand,...... ,trOlt objectionable quantl00i '

tie. ot .Ut. orgenio matt'r. ala11, .alta and other tmpurl..
tie.."""')·

•

•

Sand. Bend tor conoret. may, b. obtainea trom natural depodt. or
_y be mad. by oru.hing .uitabl. rook. !he .and partiol••
.hall be hard, un.e, aurable, uncoatea, non-organio rock'.
trapen"ta, _11 gradec:\ frena eoar.e to tine, all tragment•
•hall pa.. a 1/4r inoh .quare or a 5/16 inoh round opening.
Tho .and must be tree trOll. injuriou' amount., of dUlt, lump.. ,I

.ott or flak7 partiol••••hale, alkali, organio matter. 10",
Ilioa or other d.leteriou..ub.\ano.'. ' .

•

•

•

Gravell Gravel or broDJl rook tor .oonorete IlU8t be hard den••, dur...."
ble. lound unooated rook: tra.gm.nt. tree trOll injurioul Ulount.
ot lott friable, thin, elongatea, or laminatea pie•••, alkali,.
orguic. or other clel.teriou. matter. !he graTel .hall all
pal. through a .oreen haTing 2-inohaquare or 2-1/4 inch round
opening. and ahal1 b. retainec:\ on a .cr.en haTing l/.....inoh .
• quare or 6/le-inch round openingl. 1\ .hall be .ell gr..... ,.
from the JIIU1muIa to the aiJ1J.aU.Jl .ile••

Relnforoing Stoell
. Detormea .teel bar. ot lnt.meaiate grade and with a flit.

1rOrkingtenlil••trength ot .18,000 pounds per .quare inch.,
.hall b. place' in the ooncret. wher.ver .ho_ on the clta1l'1Dc1
or otherwta. pr••crib.d. !he.t.el .ball be 10 .eour.aln
po.ition that it will not b.' ai.plao•• durlng the 4epoliting
or the concreto. The relni'oroemellt, at the time the ooncrete
11 plaoe., .hall be tree from ruBt loale or other coating that
i. injuriou. or will de.troy orr.auoe the bond. All barl .hall
be bent eo14.

•
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b.

c.

PREPARA!IOI or PlAOI or »BroSI!s

Betor. plaoing the ooncrete, all debri' and water ,hall bt remo.-d
trom the plaoe, to be ocoupied by the oonorete" forma ,hall be
thoroughly wetted or oil.d and the reintoroing thoroughly 01eane4
of everything that nil r.duoe the bona., .

mxnm OF COUORBTJh

•

the conoret. shall be mixe4 until there i8 .. uniform distribution ot
the material' ~d shall be eli,charged completely betorethe ndxer 1_
rooharged. 'or ·job-ldxed concrete, the mixer ahall be rotate4 at a
aplteet reoommended by the manuracturer· and. mixing ,hall be continued
tor at least l-1/2mtnUte, arter all .aterial. are in the mixer.

R.ady mixed conorete Ihall be mlxedanddell••re4 in aooordanoe wi~h

the requirement, Ie' torth inth. "Standard Speoifioation' tor aeaq
Min4 o~norete.·· (......, ••• SerialDIUicnatlOD.t C94-18).

COlfVllIJG•.

Concrete.hall be oonveyed trom the mixer tothepl..e of' tinal- d...
poait by'method. whieh1l111 preTen' the ••par.tieD or lOll ot the
mat.rillli. .

DIPOS!!1••

t.

d.

e.
. . ,

. . . .

Oonorete .hall b. a.poll1;ea inapproX1m.tely horl10ntal layer., as
nearly al practicable .in i'ta t1nal pOll:tionto aTOid .egreg.tion. due
to rehandling or tlowint. 10 ooncrete that hal p.rtially let .or b.en
contamin.ted by tor.1gnmateri&1 ... shall be "epolited. on th. work. itor
.h.ll retempered concr.te be us.d. When concreting i. once atart..., .
1t 'hall be carried on a. a contlituou* operation until the pl acing ot
the panel or .ection1.complete4. ,!he top .urf_.. lball be generally
lenl. lfhenconltruotlion joint.ue· n.c....r7, ther Ihall be _de in
accordanoe with the ae.ip •• .hown·Oil bawiDa 1•• Su temental :1-
All concrete .ha1l be thorougl\lj oOmpa.ted. bt·,ulta e meanl ur
the oper.tion ct placing, and .hall bethorough1y _rD4 aroundnin-'
toroemtlnt and into the corner' of thetol'JlLl.

OURllth Conoret••hall be maintained ln a .oilt oondition tor at lealt
& daTI arter plaoemexrt, or tor loDger period.a. directed by the 1n&1n.el "

go roRMJ. 'orm. _hall contOI'Jl to the.hape, linel and dimenl1on. ot the
member. aa oalled tor on the plan•• · .They Ihall be 01' aurfiolent .trengt]
and rigidity anel properly br.cea to hold the concrete and to nthltand
the nec...ary pre..ure f rlJmning anet Tlbrationwithout d.tleotion trOlll
the pre.oribe' line••. Wooden to.... to be u,ea .ore than onoe .hall
be m.int.ined in 'ernoeable condition and. thoroughly cleaned betor.
being reus.4. Foral .hall be remo.." in luch & manner aa to insure
the oomplete ,atet1' ot 'the Itnoture. :. In no 0." shall the ton.. be
remOTed until the member, have aoquire" ,uttl01e= Itrength toauppon
.ately their "'i,ht and the load thereon.

•

•

•

•

•

•

• h. rIIISKIIG. The lurtace tini.h ot all tOl'lHd GOner.te .hall be left a.
\

tormedt! :10 oement ooating or plutertng to OOTer aeteotiT8 tint,h
Ihall be allowed. Boner o_bing lball b. brought flulh with 'the sur-



•

•

•

•

•

•

•

•

•

•
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Page 15 ... Seotton TWO

Con~'"

faoe and finishe" by mean. of rUbbing in a 1,2 oement mortar with ..
wooden trowel, after first thoroughly wetting the original surfaoe.
Honeyoombing of conoret. shall not .xo.... 1 peroent of the forme'
Burfaoe.

TIMBER FOR BRIDGE
1

The timber for the britlg. trom the "am.to gate toWer shall be ot a goo"
grade of pine or Douglas fir whioh will meeiJ the approval of the Engineer
with respeot to strength, weight, tree'om from ".oar, and other defeots
whioh would affeotits permanenoe, after oonstruotion the bridge shall
be treated with at least 2 oOata of a good preservative paint.

PERMANENT E!WIFMENT

The outlet gat. shall be the Hardesty Mo'el 60-10, bronze) mount••,
equipped with a Hbdel,J-12tl peaeltal lift, or .qual, as shown on Sheet 4
of 4. The outlet gate, trashraok, peeleltal 11ft and bridge shall b.
built into the dam in a workmanlike mann.r, as shown on the plans or acoor
cling to direotions by the Engineer. Js:n:tf ohanges or adjustments require"
shall be made to seoure .at18faotor,y operation. All exposea metal surtao••
•hall be given twoooats of fi.1d paint at dir.ote. by the Engineer.
Vent pipe to be 4 ft ga1vani.e" lronp!pe. '

SPILLWAY ClIANNEL

The spillYe}" ohanne1 thall b. oonatruot... aooorting to line. and grade.
shown on sheet 1 of 4. Riprap on t1d..lope. of the spillway ohannel
shall be plaoe' a. direote' by the Engineer.

IRRIGATION DITCH ON BERM

A lined irrigation 'itoh will be oonstruote' on & berm along the down
stream faoe of the 'am exteneling from Stat 23 • 40 to Stat 89 ~ 00.
Lining to be ooncr~te or gunite. '

IjINISHING AND CLEANU~WOHKr'

The job and' all parts thereof shall be fin1shd. in a neat and workmanlike
. ma.nner. The sit. of 'Work an' oonstruot!on spaoe in the vioinity shall be

oleared of all rUbbish, .1.oar'.' oonstruotion material and the like, ant
the prem1... left in .. lafe'-, and orterly oon4illlon•.
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•

•

MARICOPA COUNTY MUNICIPAL WATER CONSERVATION DISTRICT
NUMBER ONE

LOG OF WELL 3-36.

•

,.
•

•

•

•

•

•

starting Date:
Completion Date:
Water Level:
Perforated::

0-9
9 - 35

35 - 50
50 - 90
90' - 170

170 - 180
180 - 270
270 - 280
280 - 420
420 - 430
430 - 530
530 - 638
538 - 540
640 - 660
550 - 604

January 20, 1939
March 6, 1939
192' 9"
211' to 586' 10 Holes per 12"

Caliohe
Sand &: gravel
Clay &: oaliohe
Sand &: olay
Clay &: oaliche
Sand &: clay &: gravel
S8l1dy olay &: oaliohe
Sand &: olay
Clay &: oaliohe
Sand &: gravel l" dia.
Clay &: caliche
Sand and gravel &: caliche
Sand &: gravel l"
Cemented gravel
Clay &: caliohe



•

•

•

•
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MARICOPA COUNTY MUNICIPAL WATER CONSERVATION
DISTRICT NUMBER ONE



•

• MARICOPA COUNTY MUNICIPAL WATER CONSERVATION
DISTRICT NUMBER ONE

•

•

•

•

•

•

•

•

•

starting date:
Completion date:
Water level:
Perforated:
Driller:

o - 5
5 - 12

12 - 50
50 - 100

100 - 123
123 - 150
150 - 190
190 - 195
195 - 220
220 - 230
230 - 270
270 - 285
285 - 345
345 - 502

LOG OF WELL A - 21

Ootober 26. 1938
Januar,y 19. 1939
169' 6"
176' to 486' - 10 Holes per 12"
Roscoe Moss Company

Surfaoe soil
Cemented gravel & caliche
Sand & gravel
Caliche & sandstone
Clay, oaliohe & sand
Caliohe-oemented sand &rocks
Sticky clay-oaliche
Quiok sand
Clay
Cemented gravel & olay
Clay. sand & gravel
Cemented sand & gravel
Caliohe & clay
Caliohe & sandstone



•
MARICOPA RESERVOIR AND POWER COMPANY

• LOG OF WELL 5-10

Starting Date: June 6, 1938
Completion date: August 12, 1938
Water Surface: 226 Ft.

• Perforated: 226 to 564 Ft.
Driller: Soott Coburn

0-6 Soil
6 - 8 Caliohe

• 8 - 16 Clay & sand
16 - 21 Band
21 ... 27 Sand & Caliohe

27 - 34 Clay & Caliche
34 - 40 Clay &: sand
40 - 51 Loose gravel

• 51 - 64 Gravel & sand tight
54 - 106 Loose Gravel &: sand

105 ... 106 Compaot sand
106 - 114- Loose gravel
114 - 116 Compaot sand & gravel
115 - 140 Sand &: gravel

• 140 - 142 Deoomposed granite
142 ... 144 Fine sand
144 - 150 Compaot sand
150 - 156 Sand and granite mixed
155 - 175 Hard compaot sand
175 - 178 Hard oaliche

• 178 - 182 Hard sand
182 - 190 Loose sand
190 - 202 Hard oompact sand
202 - 222 Sand and gravel loose but dry

222 - 226 Hard oaliohe
226 - 234 Fine sand - First water

• 234 - 238 Caliche
238 - 248 Hard sand dry
248 -252 Caliche
252 - 260 Hard sand
260 - 270 ClaY and hard sand
270 - 281 Hard sand

• 281 - 290 Hard sand
290 - 292 Fine sand
292 - 300 Cemented. sand
300 - 304 Cement and clay
304 - 306 Hard sand rook
306 - 316 Hard send and olay

• 316 - 321 Sand end clay
321 - 322 Hard shell sand rook
322 - 328 Hard sand
328 - 334 Hard yellow sand
334 - 350 Sand and olay

•



•

•

•

•

•

•

•

•

•

•

•

Marioopa Reservoir & Power 00.
l,og of Well 5-10
Sheet #,2

350 - 354
354 - 358
358 - 365
365 - 380
380 - 388
388 - 421
421 - 430
430 - 433
433 - 439
439 - 442
442 - 444
444 - 447
447 - 461
461 - 470
470 - 473
473 - 4.76
476 - 478
478 - 482
483 - 486
486 - 492
492 - 501
601 - 616
516 - 522
522 - 528
528 - 531
531 - 534
634 - 540
540 - 549
549 - 556
556 - 564
564 - 570
570 - 573
573 - 578
678 - 583
583 - 586

~ard shell sand rock
Sand and Clay
Hard sticky clay
Clay and send
Hard sand rook
Sand and clay mixed
Hard sand and clay
sticky clay
Sand and clay mixed
Hard clay end send
Sandy
Hard lime rock
Sand and clay
Compact sand
Hard Lime rock
Hard sand
Soap stone
Compact !!land
Hard shell sand rock
Compact sand
Sand and Clay
Compact sand
Sand and cl8¥
Hard sand rock
Soft sand
Hard shell Lime rock
Clay and' sand
Compact sand
Sand and clay
Sandy clay
Hard sand stone
Hard sand and gravel
Hard compact sand
Sand and clay (soft)
Hard shell



•

•

MARICOPA COUNTY MUNICIPAL WATER CONSERVATION
DISTRICT NUMBER ONE

LOG OF WELL 13-21

•

•

•

•

•

•

•

•

Starting date:
Completion date:
Wa.ter Level:
Perforated:
Driller:

o .. 1l
It .. 1!
12 .. 82
82 .. 120

120 .. 123
123 .. 145
145 .. 170
170 .. 172
112 .. 116
176 .. 182
182 .. 188
188 .. 260
260 .. 318
318 .. 360
360 - 314
314 .. 504

Deoember 23, 1938
January 11, 1939
165 Ft.
178 to 488 .. 10 Holes per 12"
Roscoe Moss Company (B. Hather1ey)

Clay
Caliche
Clay and oaliohe
Sandy clay
Caliche
Sandy clay
Clay and caliohe
Sandy olay
Sandy gravel and clay
Clay
Sandy olay
Sandy olay and streaks caliche
Sticky clay end streaks caliohe
Clay
Hard clay and small streaks caliche
Clay and hard streaks



•

• MARICOPA COUUTY MunICIPAL WATER CONSERVATION
DISTRICT NUMBER ONE

LOG OF WELL M.C.-746

• Starting Datel October 17, 1938
Completion Datel November 28. 1938
Water Level: 180
Perforated: 182 to 484 • 10 Holes per 12"
Driller t Rosooe Moss Compallf

•
o - 12 Hard red clay

12 - 18 Caliche
18 - 30 Sandy red olay

• 30 - 35 Caliche
35 ... 53 Brown olay
53 ... 56 Gravel &: olay
56 - 118 Sandy broYm clay

118 ... 136 Claf &: caliche
136 - 140 Gravel &: caliche

• 140 - 154 Caliche
154 ... 183 Brovm sandy clay
183 - 198 Gravel &: caliohe
198 ... 249 Sandy brown olay
249 - 260 Ca1iohe &: gravel
260 - 270 Hard brown clay

• 270 - 280 Cemented gravel to 3"
280 ... 295 Brown clay-gravel to 2"
295 ... 303 Cemented gravel to 2"
303 ... 322 Hard oemented sand, gravel to 2"
322 - 324 Sandy brown olay
324 ... 364 Conglomerate

• 364 ... 400 Sandy brown clay, cemented streaks
400 ... 500 Conglomerate

•

•

•



•

•
MARICOPA COUNTY MUNICIPAL WATER CONSERVATION

DISTRICT ~iBER ONE

LOG OF WELL M.C.-844

•

•

•

•

•

•

•

•

•

starting Date s
Completion Date:
Water Level:
Perforated:
Driller ::

0-3
3 - 5
5 - 13

13 - 14
14 ... 31
31 - 62
62 66
66 104

104 - 114
114 - 128
128 - 133
133 - 175
175 - 182
182 ... 202
202 - 215
215 220
220 270
270 - 280
280 .... 285
285 - 295
295 - 298
298 - 344
344 360
360 380
380 - 387
387 391
391 409
409 422
422 - 450
450 - 482
482 ... 525

October 20, 1938
November 25, 1938
190' 9"
512-194 10 Holes per 12"
Rosooe Moss Company

Clay
Hard pan
Clay
Send &: gravel
Clay
Tight sand &: gravel partly cemented
Clay
Sandy clay
Tightly packed sand &: gravel
Sandy clay
Clay, sand &: gravel
Sandy clay
Clay, 11tt1e sand &: gravel mixed
Clay &: little sand
Sandy clay
Sand &: small gravel &: clay
Clay
Sand &: gravel &: little clay
Clay &: caliche
Clay
Clay &: caliche
Hard clay
Sandy olay
Hard clay
Conglom.erate
Hard clay
Clay &: gravel
Hard clay
Clay, sand &: gravel
Sticky clay
Cl~ &: little sand &: gravel



•

• MARICOPA CounTY MUNICIPAL WATER CONSERVATION
DISTRICT NUMBER ONE

LOG OF WELL MC-895

•

•

•

•

•

•

•

•

•

Starting Date:
Completion Date:
Water Level:
Perforated:
Driller:

o - 10
10 - 26
26 - 32
32 - 50
50 - 62
62 - 76
76 - 84
84 - 94
94 - 106

106 - 155
155 - 223
223 - 227
227 - 260
260 - 308
308 - 316
316 - 346
346 - 370
370 - 398
398 - 402
402 - 404
404 - 408
408 - 410
410 - 430
430 - 439
439- 444
444 - 450
450 - 458
458 - 464
464 - 472
472 - 490
490 - 500

October 24, 1938
November 30, 1938
140
150' to 484' - 10 holes per 12"
Roscoe Moss Company

Sandy clay
Clay and gravel
Caliche
Gravel to ~O"

Sandy clay
Sandy clay %gravel
Caliche
Sandy clay
Soft cemented sand
Hard clay & gravel
Hard caliche clay
Soft sandy clay
Hard caliche olay
Soft stioky clay
Clay & gravel
sandy clay
Hard olay
Cemented sand & gravel
Caliohe
Fine send, tight
Cemented sand & gravel
Hard sandy clay
Cemented sand & gravel
Concrete
Hard caliche clay
Hard sendy clay
Caliche clay
Sand-gravel in olay
Cemented sand
Gravel in hard clay
Cemented sand & gravel



•

•
MARICOPA COUNTY MUNICIPAL WATER CONSERVATION

DISTRICT NUMBER ONE

LOG OF WELL MC-938

•

•

•

•

•

•

•

•

•

starting De.te:
Completion Date:
Water Level:
Perforated:
Driller:

o .. 10
10 - 22
22 - 30
30 - 77
77 - 93
93 100

100 120
120 - 142
142 - 150
150 - 175
175 180
180 252
252 - 265
265 326
326 332
332 - 404
404 - 408
408 - 480
460 ... 500
500 - 506
506 .. 550

April 1, 1939
April 25, 1939
208
206 to 236 - 10 Holes per 12"
Roscoe Moss Company

Clay and caliohe
Sand gravel &: little clay
Sandy clay
Clay &: 11ttle send &: gravel mixed
Clay end caliche
Clay caliche &: sand streaks
Caliche
Clay and caliche
Packed sand &: gravel
Packed sand &: gravel
Clay sand &: gravel
Sandy clay and little gravel
Sticky Clay
Clay and caliche
Sticky clay
Clay
Caliche
Clay
Sandy clay
Clay
Clay and caliche



•

• MARICOPA COUNTY MUNICIPAL WATER CONSERVATION
DISTRICT NUMBER ONE

LOG OF WELL NO. 2~26

•

•

•

•

•

•

•

•

•

starting Date:
Completion Date:
Depth:
Perforated:
Driller:

o - 8
8 - 45

45 - 60
60 - 75
75 - 93
93 - 105

105 - 155
155 ... 167
167 - 188
188 - 194
194 - 249
249 ... 251
251 - 424
424 - 430
430 - 519
519 ... 550

August 22, 1939
October 14, 1939
550 feet
204' to 534', 10 Holes per 12"
Roscoe Moss Company

Cley, caliche and some gravel
BIrown clay, oaliche
Sandy brown clay with some gravel
Tight gravel
Brown olay
Tight gravel
Brown clay, caliche
Packed sand
Brown clay, oaliohe
Cley, some gravel
Brown clay
Sandy brown clay, some gravel
Brown olay
Caliohe, cement
Brown olay
Brown clay with streaks of cement



•

• MARICOPA COUNTY MtnfICIPAL WATER CONSFRVATION
DISTRICT NUMBER Olm

LOG OF WELL M.C. 1057.

•

•

•

•

•

•

•

•

•

starting Date:
Completion Date:
Water Level:
Perforated:
Driller:

o .. 3
3 - 6
6 .. 13

13 .. 46
46 .. 81
81 .. 90
90 .. 129

129 .. 145
145 .. 168
168 .. 172
172 - 463
463 .. 465
465 .. 500

November 29, 1938
Decomber 22, 1938
202.75
220 to 484 .. 10 Holes per 12 11

Roscoe Moss Comparw

Sandy BroVin Clay
Sand, Gravel to 1"
sandy red c181
Sandy Brown olay
Sandy brown clay .. cemented streaks
Caliohe
Brown olay
Brown clay and caliche
Brown clay
Sand and Gravel
Brown olay
Gravel and olay
Brown olay



•

•
MARICOPA COUNTY MUNICIPAL WATER CONSERVATION

DISTRICT NUMBER ONE

LOG OF WELL - 3-26

•
Starting Datel
Completion Datel

Ootober 23, 1937
February 5, 1938

•

•

•

•

•

•

•

•

0-3
:3 - 20

20 - 32
32 - 41
41 - 65
65 - 110

110 - 131
131 - 184
184 - 205
205 ... 207
207 .. 362
362 - 367
367 - 407
407 - 418
418 - 458
458 - 467
467 - 540
540 .. 580
580 ... 595

Surfaoe Soil
Hard Caliche
Coarse Sand
Cemented Fine Sand
Boulders & Gravel
Cemented Sand
Boulders and Gravel
Sand and Gravel
Hard Brown Sand (Water Cut)
Good Gravel (Water Cut)
Brown Sandy Clay
Gr ay Sandstone
Sandy Lime Rook
Hard Lime Clay
Brown Sandy Clay
Cemented Sand
Brown Sandy Formation
Gray olay mixed with rook
Good sand and Gravel

595 .. 600 Brown olay and Rock
600 - 615 Gray lime rook
815 622 Sandstone
622 625 Coarse Gray Sand
625 675 Brown Sand
675 685 Cemented Fine Sand
685 .. 707 Brown Sand
707 .. 710 -White olay and rooks
710 .. 735 Hard Brown Sand
735 745 Brown Sandy Clay
745 755 Find sand
755 .. 760 Hard Sand and gravel
760 - 823 Brown sandy olay
823 - 825 Lime rock
825 830 Sand and small rooks
830 833 Lime rook
833 .. 847 Sand and gravel
847 .. 857 . Brown clay and sand



•
11/16/M'

• PRF.a.DmAltY ENGINEERING REPoRt

WHltE.1'»ms.WtU r

!
The lTh1te Tanka DIUIt H, .polleorect by' t»w .r1~pa CounV Water Oon.ero.

",&tlon DUtr1n, is 100ate4 near the ba•• ot.th.lIhite Tanl&:t mountains about

snen miles welt ot LitohfieldPark,J.rilona.

Drainage from the ~tte Tank. mountalns anel trom a patt ot Trilby Walh

ie oonoentra"bed along the main canal, ot the .pon.o,•• 1""-, o",ert1owing 1t

at timel and Ipreading OTer the adjao.nil farm llncbl; oaudns oonlid4IJrabl.

•

•

• dallag. to both the oanal and the land. , I

•

Prelim.'tnary IUM"ye and inve.tigatlonl haTe been made ot the entire

area to determine the feaalbllit, ot a s.rle. ,ot duI.a and oharmel. neeeled. ,

.' tor oomplete oontrol of the water'h,d runotf, l' hal been de'ermined that

three dam8 nth a total .torage oapao!v ot approzimately20.000 aore' feet

rill be adequate tor thie oontrol. The looatlon, .1.e and oapaoity of Dam

.#;1 ha",e been baled on estimatel ot I'UJJbft from S;bI watershed, augmented by

runoff di",ertecl trom the two other 'damI 1:0 beoon.truotoct lometime in the

tuture.

• Sinoe all Itreama !n ilhb area are ot intermittent now, runoff 'ftl

e.timatect on a raintall intenaltr ot 1•• 1nch•• ca1'.r a ptriodot. i-1(!r$.l
hour., (Determination by J. 'B. Dorrah.) ',1' .. esptote. total I"UllOtt of 19,500 ..'

• Aoro t ••t.

So11. in",..1d.gatlonl art now boing OOl1duot•• by Rey 8. Qloker tor de-

termining depth of o\1totftrenoh, looation ot borroW' pita, s.ltotion ot'

41 materiel., .to. Tht r••u1t. ot hie, te.t, ~1 be inoorporatedln the final

planl ot the job.

•

0,



•

•

•

•

•

•

•

•

•

•

• a •
The Caterpillar Equipment Companr hal litablllheet headquarteta tor IlL

proTing ground near the lite of Dam". and have tentati....l, agreed to do

eoneiderable earth moving on this job .1 an experS.en'al meatur. s.n telting

out new design_ under aotual on-the-job oOnditlon.. 1Ji ",1.. ot thi8, our

r.oommendation It that an earth till dam be oon8truote4, 10.660 t ••, long by

40 teet high, the r.leI'T01.. haTing a oapaoity of T,800 .or•. teet. 1'h1l will

supply atorage for muoh ot the runoff to be 41...en,4 by ·tbe other t'wo ..... <*1 & 2)

to be built in thetuture. The .plllwq will bl 160 teet wide with IL oapaolty,

ot 660 ots. The outlet .truotUJ"e will oon.is' ot a r.inforoed oonoret, oul...eria

a.6 II: ~h6 opening, oontrolled b;y a ....rtl••1 l1tt 81ula. gat.. The nominal

capaoity of the outlet will be 200 .t••

. All labor, equipment and .teri.l' tor the outlet .truowr. will be

tutnlthed. by the spon.or, .a WIll al • lurveypar. tor layout and !nap.o

tio.n 'WOrk. A perlodlo inap.otlon bJ S.C.S. t ••hnic1ana 1. all that 1dll be

r.qulred after plane and .,••1£bat1on. haTt be. oomplete••
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

Roo- 6029 Pederal Building, Phoenix, Ari&ona 85025

• SUBJECT: WS - Sngineed.ng ... Powerline Channel.
Whi~e Tanks P~ojee~

TO:
Merion E. Strong
Sta~e Cbneervationis~

DATE: October 12.
1971

! i
I

i
i

~I-

I

•

•

On Oct.ober 12 ! disoue8ed the powerllne channel situation briefly
with Mr. Lee Ohs:t.ek, Plood Control Engineer with the Maricopa
County Ploed Control Dlstrlc~.

Mr. Ohstek advised that they have 9rad~d 'the elt::e"•• roads petrallel
lng the concrete l1tmd chsrmel to 1.-prove eurte.ce c1rainsge end
pnlvent surface runoff froa ove%'flcwing 'the channel bena.

Mr. Ohsiek aleo advised that he VO\lld request us to accompany hi.
on a field inspection of the channel damage as .oem all 'the water
ball ceased to run in the chana.1••

We agreed to meet Mr. Brand of 'the caterpillar Proving Grounds for
an on*eite review on October 19 of ~he changes ill dreinege patterns
that have occurred on the water8hed of the White Tar,ks Pilot'Watershed
Project.

ec. .J. H!cket"SDn
wpp
Des ign Section
P. T!lker

• .OJ
ID -. /3.- 1



DATE: December 14, 1910

•

•

•

I'

UI-.JITED STATES DEPARTMENT OF AGRICULTURE
SOIL COr~SERVATIONSERVICE River Besln-IlIEltertlhed Plftnning Staff

~ . -- -_..... ---"--

~xxxxxxx~j~*xx~x*~ Suito 326, Arizona Title Bldg.; 111 West Monroe
Phoenix, Arizona 85003

\\ '1\1[(1· l:JS - PL 566 - lI/hite Tenks Dem No. 4

;" J. J. Turner

WHITE TANKS rLOOO REPORT

st.

1

•

•

•

•

•

•

•

•

.J

1. In the summer of 1954 twa flood control structutes, identified as
l'ft1ite Tanks No. j end No.4; were built by the 5011. Con$ervation
Service in cooperation with the County of ~e~icop~ end the Municipal
l'Jater ConserveUon District Nth 1.

2. The project was known as the L\lhlte Tenk9 Erosion Cunho! Project end
SCS participat10n w~s under the Pilot Watershed Pro9rem.

3. It is reported that 4.5'~ of precipitation were recorded in a guage
nel;lr the intersection of Jack Rabbit Road (195th AVflInue) and West
Indian School Road. According to ths S~lt Lake City R.r.C. map,
dP.lted Octobor 20, 1910, the totel area wes in the 4u rainfall area.
The lOO-year, 24-hour storm for this erea 1s 4,0 inches.

4. The rein is reported to have started ebout mldafternoon on Saturday,
September 5, 1970. The maximum intensity is believed to heve occurred
between 6100 and 8aOO p.m. It We' reported that water started flowing
across Jack Rabbit Road 1n the vicinity of Thomes Road about 7,00 ~.m.

and ceased to flow across the roed ebout 9,00 p.m,

5. The elevation of the high point of the wetershed 1s 3671'. The spill·
Illeys of Structure No. 4 ere at elevation 1050' with t.he top of the
structure at 1056', The elevation at the reln geuge is approximately
1165'.

6. structure No. 4 ~ae designed to impound 1036 acre-feet from a dreinege
area uf 10.3 square miles.

1. Since 1954 developments north Bnd west of Indien School RUad and Tuthill
road have caused four squere miles of watershed urlginelly designed to
flow into Structure No. 3 end an edd!ti~nal 1.8 square miles of watershed
to flow into Structure No. 4 along Tuthill Road. Additional lend develop
ments between Jack Rabbit Road and Tuthill Roed plus improvements of Jack
Rabbit Roed divert still another 2.7 square miles of watershed into the
east end of structure No. 4 along Jack Rabbit Road.



•

•

•

•

~.
\

•

•

•

•

•

J. J. lutnor

s. Th~18 ~t th~ tIm,,· or th~ storm thor. tillite I!i tot",l of' Uh9t9£ilf!.t. milet
t:f lM8h'Jt'8hed contdbuHng to $t.t~tUl'tI No.4. Th18 1. 8.6 eq'nsre .UlIS
trlOU thp.n the structure .e. de.igned t.o hendl ••

'j

9. It shr.wld be flQ\ed t,,~t elepe.ttHlon of' teer.... Slf#;nc:l8 In UU!9 ~ttl!t chennel
of j~ck nabbit rtoltd a-it thlll fltllll! 0' mete, c:l1verted Inh S\rt;ctute
no. A. E~eea8 fl~od ~~tor. rl~~lng .o~th eleng J.ck Rnbb1t P~~d eVAr
f!C"$J0C thf.l p~vem~"t In thlt It1elnHy of' lhcmlllD end ~erO~l;tU ftoetJfS ceu81ng
c~"I'l~gf? t.o ~n unt<n'D~n "Vlbat Df' hOlaeo 1" the 4t.1bd1vllt!on. Be$t or Jec:k
r~ebb1t nOM'.

10. Hi.qh l>;~tl\tr !It&l'k8 tndicet" thftt Structure #4 rUll!ltf find th., 160' l'dde
WMt "t'lrr;atlne~ ntth ttpUbtey rlo.ed r~t ••hart plSIt.'!od ot. 19 t!fIIJt:*th
n\!f!"r"91n9 nbout o.a n. lh. ~,p~tOJt1fll.t. !ft81t!l'Illlllt dl$d'l~~9. from the
'lJiplllwuy ~jnl! 2S0 ch. 1".1'. "'... no er0810n 1" ttl" oMan".l except for
e 9m~11 l' ~eflP he~~out $\ th@ .~t~ema .out" and w~mr. It emptl~d into
n rl~od ehrnn~l elong tn& notth side or en 8Lxl1tery Air rQ~e. Len~tng

Hold. The f'loDd chenn.t Ilpp••utd to hftv. b,"" cettyll19 ten \'12 t.llflnt.v
tlml!!8 the IIp!l1l!'it!y flc~.

11. ntllij through UtA 115' 1II1clC\\ Mrlh ""'.fgtltrtcy 8nth spll1.w!I'lYf'VlI9fe9t!d
~bovt 1.5' 1n df!~th. lhe eppro~lmot. M~~i.~ dl.chmrgl ~ftt 650 cr••
Sut'vo)'s t>fter th.- fleod lndleet.e that the crest of' this "pUhury ts
flew $btl"t. 0.4' tudOlll the elevf;Uon .It Ul•• at tho, Ulft(l of cOl'llpl,,\.!on.
It. .is b911~tJ!':1!d t.ht'!.t. "'Olllt of' th. lo...dNj of the ~rth .pUl~tlly cnst.
t't'lsulted tt(Jm \dnd 9tt't!J1l;~" Dnd hl'Jlfl 1I1UI Qr tho deated .plll~lI)' ernst
M'r)~ ~8 .ltI c.dvnl':illlY flZ'f vfthle1(t$ 8nd~. e pnctlce gfcund ffJr' hOfeenlftn
anv ll'Io\orcyellsts ~lJr1"'9 the 16 yuetS since ita c:onet.rutUr-n. 1h$ high
~mbJl: m~rks lndltQto U,~t the t,oter 8utrec;$ we. a.4' h1ghat.' t'!t. th" Jt!ck
~~bblt no~d epl11wey tn.n (It thlt Tut'111 Roed (~'Bt) 8plllw~y. 1h19
ttitild h~vft bl!lCln tht! J'O~tl1t Qf 'HW8 ect1<:1n or fi nt!U!l~ wind BCroSS tn!!
CJn~ m1.l9 t!l;lllltth tl( the relSMvdr. (roGlen 1n th18 i!!lpH1w8Y frolll th18
ntfJr.i'l'I 1\t!,'Ut nlt9U91bh. rbod ,~ter thrfH.Jgn the apUb«y cto!le~d

un1~provocl C~~Gtt rot ona-h_lf $11. bofore co-mlnglin9 _lth ~«t.r

flo~ln9 from the nurth .nd ~e$t•

12. Tho tllll:i 9~t~d principal .pHb1l'JYs l'~lrtfW clolmd r!ut.lng ttl'!! lItorM.
Hmd thl!!yb~M\ open t.hey _Duld htlv. h_d l1t.\le .rrec:t. L'P~t\ the reflervolr
hydrt;;grC*ph bnc:eose 0' khft intense .hart P8r1f,"~ of' rUMorf.. Th" r:e$ervolr
\1'.l,.,9 f\!'Jlpthd through ."l!lp898 1nb the reservoir: .rett.

13. StruetlJr" tkho 1, t'illh t'l cllIpecHy of' 2655 eere.teet end .. (!t1td9" \';fetefehed
!'UI!!I r:f' 2",.1 SGtJ"'ffJ mlhs, receIved en i:nf'lo\fl of lIlpprodftfltl.tly 350
r'~u~"",f(i!@'t. The re.!nftlll 'On tht••e~er.hmd weD hol't\ 3 inth~9 ttl 4 inches
~r.;c"rl:'1fl~ h th@ Sdt Leka CHy R.r.e. Prelb!l.lnuy Stvfr.t Tot.el t¥,ftp.
r.n 'll(llnUorHtd in pt!tl!lgraph 7, four sqUlSre mUee of this euetnrahod have

I
, I
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bean diverted intI:! the wetsreht!!d of structure Ho. 4. These four
squt!'UJ mil@s t.ltt!l locflhld in the OI'M where the relnfell weS 4 inthes
or morE\ end wh!Jte tho stot'" wes quitl1 tntense.

14. Besed on curtent SCS Qriter1e fot III Cles8 C Strt.lctvt'S thitl at.orm WelS
equel to the de~ign etorm for the ptlnclpel spl11w~y hycltogteph.
Because of the 8)Che drelnege flIr'" t.her8 1&1•• some flolll throli'9h the
eme1'91!!ncy spHlweys.

15. 8essd on 0 Cl$llss C Shutt-v!:'" C1M9UlcfJUon end t!I dnlnage erea or
10.3 Bquere m11es en llII'IIetgeney spillwfllY hydrograph Wf)S routed through
ihti! existing strt.lct.ur. No. t\. fhb touting shotlled that the netth
spillways wO~jld heve e dl$cherge of 8300 efe. with the weier 8utfecs 8~ eleva
tton 1051l.2 end e velocity ot 7.0 ft/sec 1n t.he Wftst spil1\liey and 1.6 ft:./eec
in H1A north Ipllbey.

16. A rte~bo"rd Hydrogreph ba$~d on 10.3 equere ml1s8 wee routed through the
existing Structure #4 end it W~8 found to overtop the exietin9 structure
while tho inrlow wes still increftulng_ If it is deeited to keep the seme
size spilltney In width fit the pt ••ant l('n~l!.\t1on it tdll be neceseery to
red-SA the darn ~pprodmet.91y 5 feet to handle the freeboerd etotm. The
9xisting structure has 8 meximum stonglJ eepeclty of 2,000 ecre feet,
while to nnnd18 th.freeboerd eto~ It would b~ necessary to store 8round
3,200 eere feet, lUh~n the IIplllweye ere flowing 29,000 cfe.

11. Since the original dt'!llneg8 ern eennot ba handled by the existing structure
Nc. 4, ,!t. isreeommEl{lded t.het conatiderlltlon be g1vetn to correct t.he
ov~rloadin9 ot str\~turG Ho. 4 by combinetions or the (ollowing sitarne
t,1vese

A. Redosign the roadway f111s end chennels In Sections 16 end 13 80
se to permit the four squere mile 8ree in p~rts of S~ctiDne 2. 3,
10, ll. 12, 13 and 14 80 ttl. or" wll1 drain into sttuctur£!l No. 3
as Clt1gin~lly planned. (See Iftep tltt.ached.)

8. Construct one or more amell tlilterdlng structure north of Indien
School Baed tD control runoff ftom ell or perta of Sections 13, 14,
17, 18, 19 end 2£1. (structure No• .4 lIJeQ not. designed to receive
runoff 'tom this pree but slnca 1954 the runo" httll been dlrcact.ed
into structure No_ 4) •

c. Enlerge Structure Nu. 4 to enable it to s.fely handl. runoff from
the origin"l ~rainege eres plus the drainege trom SectIon 29 end
32 that LIles not Clflg1nelly planned to be hendled by Structure NQ_ ...
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•
Thi9 enlflrgement cen be done by widening the exieHng Bpilll;\ley
so the clem will not be overtopped or by raising the dem to prevent
the overtopping or e combination 0' the two•

..;
(1) The existing spillweys will dischargo 12_000 cf's. with Po velocity

of epproximately 8.5 f'pth If' the edsHng ep1l1 llll'lY is retdned
end the problem is connected by relsing the dam it mey be necessary
to protect the spillways hom etodon by 11ning with concrete
or aome other type of protection.•

•
D. If it is desired to control the entire 18.9 sq. mi. drainage eree

with Structure #4 end th$ spillway. ere kept at their pres$nt location
end elevation, it will be necessary to rale9 the top of the de.m to
elevation 1063. At this elevetion the storege mill be approximately
4,000 ac. ft. with the spillway. dlscherglng 55,000 ers. The above
numbers reflect the rDuting cf e Clees t.C'. freeboerd storm through
the structure.

• The Emergency Hydrograph routed through the structure for the 18.9 sq.
mi. drainage shows the epil1weye would neod to handle 16,000 cfs with
the upstr8~m weter surface at elevetien 1056.0. The velocity in the
\\leat spillway wauld be 9.1 fps end the velocity in the north epUlway
mould be 9.7 fps.

• E. If it is not feasible to increase the size of the existing Structure
No. 4, ~dditlon~l flood control structures should be built upstreem
from structure No.4. One possible location would be in the S.E.
corner of $mctlon No. 23. Another possible location would be in
Section No. 25.

• f. The existing principal spillway pipes are not being used BS designed.
The downstream outlet chennels for these pipes heve never been con
structed.

Conclusions, .

• It is epparent that structure No. 4 .s it exists today Is not e gef. etructure
according to ourcriterl~ for e Clee. "C. structure. Since the original 10.3
square mile dreinAga era~ cannot be ssf.ly handled by the structure, the extra
dreinnge ~ree diverted into the etructure cen bB controlled before it gets to
Structure No. 4 or the structure cen be enlarged to handle it.

•
In:11a~ I'fl. Melone
Hydr~ullc Engineer

Robert M. Bertels
Engineering Specialist

•
Attachments

eCI R. E. Rmlliean - Portland
G. Watt
C. r~agulre

•
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Conde~scd Summary

l.flIITE TANK AND TRILlW HASH PROJECTS
11RIZON:.

•
Structure

No.3
Structure
i No.4

McMicken
Dam

- :

1956, C of E
9.3 Mi.
223 sq. mi.
38 ft.
2,000 ft.
60,000 cfs.
19,000 AF

1954, SCS
1.3 Mi.
10 sq. mi
20 ft.
2 @ 165 ft.
4l~00 cfs.
1036 !iF

1954, SCS
-: 1 .. 5 Mi.

24 sq. mi.
30 ft.
800 ft.
11,750 cfs.
2655 AF

Cooperating Federal Agency __:
Length - - - - - - - _ _
Drainage Area - - - - -- _ _ _.
Hax. Fill height - - - - •
Spillu:J.'l Size - - - 
Spilh,ay Capacity - 
Reservoir Capacity in n.F.- -•

20,860.00

35,220.00

1.6

200,000.00

.25

12'
2~:1 & 2:1
1 box
11' x 20'
4400 cfa.

$2,180,000.00
180,000.00

2,000,000.00
17,000.00

: 115,000.00

1.9

10'
2:1 & 2:1
2 pipes
30" & 36"

118 hrs.

.3
"" of

••J / :: 'I • t/. t2 ,0

/1
~-.""-

$395,145.00
-Y9r:"057:00

199,088.00
3,750.00

Reservoir Capacity in inches
of runoff - . 2.1

Crest Width - - 10'
Side slope - - - • - - - .. - 2~:1 & 2:1
No. of outlets - - - -- - .. 3 pipes
Si?;e of outlets - - - .. - _ : 4811 ,/-1-8" & 24":
Max. Di.sr.harge through outlets: _
Evacuation time - - - - - - - :80 hra.
Sediment Production:

Ac.Ft.Per sq.mi.per

Estimated annual benefits
(50 yr. amortization) _

Total cost of Project 
rrivate Contributions
Puh1ic COlltri!J1Itions

l..nnua1 I) & M coot (Non-Federal) :
Estimated annual cost of

project
(50 yr. amortization) ..

•

•

•

•

•
Hemcfit - cost ratio 1.7 to 1

• ,.

• "

j •
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WORK PLAN

WHI'1'J~ TANK WA.TERSIIED PROTECTION PROJECT
AGUA FRlA RIVr~ WATERSHED

________r~RlcOPACOUNTY~ ARIZO~A.

• INTRODUCTION

•
~~~~it~ - The Federal partioipation outlined in this work

pla.n is Gxpected to be performed under the authority of the Soil

nonaervation'Aotof 1935 (fl\b110 Law No. 46 74th Congress) and

•
othor authorities of the national programs of oonoorned agonoier, •

. '''(f1:~.~'·· ~.... 

~J'0r,e and' Soope of the Plan'" The purpose of this plan is
I', .

i'

to ata,1;o apooifioally the practioes and measures required and

•
feasibloand how they will be oarried out to achieve the maximum

praoticable reduction of erosion, floodwater and sediment

damages. Application of this mutually developed plan will pro-

•
. .

vide protection and improvement of land and water resouroes whioh
. '

it ha.s been agreedoan be undertaken at this time with tho oombined
~. ,

. , ,I

faoilitiesof looal interests. State and Federal agencies. Upon

•
completion and oontinued maintenance of the measures set forth in

, .
this plan, agrioultural production will be sustained at a lavel

. : ' ..

corresponding to the capability of the land, and the welfare of the

•
" l

landownet's' and operato'rs,':' the community. and State and the Nation

will be promoted thereby_ The area in the subwatershed is entirely

: ~ " ,'. ~ J ;. " l

in Marioopa. County and ~~nta.ins·59;136 '~'cres, or 92.4 square miles.
·.I·::'.~i':A"'··

,l·

•
;,'

•
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SUlV~l!l\J1Y OF llI)~N.

Thin plan is a oombination of land treatment praotioes nnd

monsur-OB used for tho oonservation of water and watershed lands whioh

oontr.:Umto direotly to flood prevention, and of measures primarily
" ~. . ~ ,.

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

Tables A and 2 are planned to be oompleted entirely during oalendar

yenr ~954, at an estimated total coat of $417,375. said OOGt to ba

sharod ~2l8a287a by the non-Federal interests and $199.088 by the

Federal Governmento These estimates inolude the current oosts of

local interestB and Federal agenoies under the going national pro-

grams pertaining to the objeotives of this plan.

The Aguo. Frio. Soil Conservation Distriot hereafter referred to

as tho tlDistriot" will assume overall responsibility for future

operation and maintenanoe of this project. This District has arranged

with the Marioopa County MUnioipal Water Conservation Distriot #1

(Locally lcnown and hereinafter referred to as the Beardsley Projeot)

an irrigation distriot organized under laws of Arizona to assume

speoifio responsibility for overall periodic inspeotion of the

measures primarily for flood prevention and tor maintenanoe of the

floodwater retarding struotures and directly associated measures at
. '

an estimated annual cost of $3,750.

Co~pari60n of Benefit and Cost - When the works of improvement

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

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

annual value of the oost $20,860 is le7 to I based on ourrent prioe

levels for oosts and long term prices for benefits o

','

",

,~

1
\11

~\'
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DESCIUPl'ION OF' ThEWATE,RSHED PROTEOTION PROJ EeT AHEA-----'..._._- ...

Tho White Tank N~untain6 genorally form the western edge of th~

Ar;ua Fria HiveI' Watershed neal' its confluenoe with the Gila River.

Drainage from tho eastorn faoe of the White Tank Mountains ia divided

botwoon Trilby Wash on the north. tributary to the Agua. Fria Rivor.

and an intermittent stream looally known as Avondale Washg tributary

to tho Gila River on the south. It is this southern portion of tho

~bite Tank Mountain drainage area that comprises the subwaternhed area

covered by this 'plan. The watershed has a groBs area of 59,136 aores,

of which 25.024 acres are mountain and foothill slopes oomprising tho
, .' .

dr'ainage area and flood source. The remaining 34.112 aores are

Intonsively irrigated land lying on a broad. gently sloping alluvial

fan and terraoa which have an average slope to the s,outheast of about

O~1 percente Channels are very poorly defined or even non-eXistent

through the cultivated areas, making the oonstruotion of: floodwayo

through the farmland to the Gila River impraotical •
•• '\0

" '

Following the disastrous floods of 1961. the ~gua Frio. Soil Conser-

vation Distriot with the technioal assistanoe of the Soil Conservation
'j"

•

•

•

•

SOl"'vice prepared plans designed to reduce the damag~s ,oaused by flash
t • ~

runoff's from tho White Tank .. Trilby Wash w.atersheds. Construotion
..

of a series of four primar,y detention struotures numbered (1) to (4)

respeotively were planned. near the mouths of Trilby and Avondale

Washes. DamQge to military and national defense installations in the
,. ;:

area, however, led to the 'initiation by the Corps ot Engineers of plans
~ ~ .;: -~,)

for. the proteotion of those installations from~ter originating in

the Trilby Wash drainage. fhese plans of the Corps of Engineers also
. : .'.

protect-the irrigated lands from floods from Trilby vVash so no further



•
c,)Jwidoru.1;ion was
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given by the SolI. Conservation Servioe for struotures

(1) nnd (2) of thoir original plan.

The Avondnlo Wash watershed has no proteotion and therefore

activo intorost in watorshed protection has been maintained in this

aroa. 'fh8 necessity for struotures 3 and 4 remains, if adequate pro

toction to farm lands is to be obtained. Sinoe the numerioal designa~

tion has become recognized through usage, it has been rotained

throuc;hout this report. Costs of original planning on these four

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

aro charged as a portion of the engineering costs incident to this plnn,

Tho soils of tho area oomprise reoent alluvial soils along the

Giln Hivor, tho moder-atoly developed fan soils of tho intermediate

slopoG and the shallow soil materials and rooks in the White Tank

f![ql.mtaiua.. l'he soi Is of the intermediate slopes~ including the bulk

of tho cultivated lands, are moderately deep. deep or very deep,

Qnlcnrootls. moderatoly developed fan soilso They are deriv~d prinoipal

ly from granites and schists o

Soils derivod from these parent materials compaot badly as a rule

and as a result water penetrates slowly and they ar.e highly susceptible

to erosion" The organiQ matter content is low but the getteral fertility

•

•

•

•

•

•

• level is good with the possible exception of nitrogen. "',

•

•

•

Tho soils of the aroa have boen classified according to their

permunont limitations ~nd hazards into five oapa.bility classes, The

non-nruble lands fall into classes VI. VII and VIII, whereas the

cultivatod lands fall into classes I and II. See Map 2. Irrigation

is required for successful crop production. Water for irrigation is

ave-ilabla and exoeptionally high orop yields are obtained.
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Class I lands e.r'Q produotive farm lands with very few or no perma

nont hazards or limitations.. These lands are subjeot to 0. moderato

ovorflow hazard o.t tho present time. 'rho proposed progra.m will greatly

roduoo this hazard. Class II lands ho.ve n few reoognized limitations

find under the oonserva.tion farming being pra.otioed in this a.rea. safe

nnd continuing produotion is assured. Tho limitation which pIo.oos thoso

lnuda in Cla.ss II is tho greater slope which oreates an erosion haznrdc

l.rmd leveling and adjustment of length of irrigation runs koop erosion

nt. a minimum. Class II lands are also subjeot to a modorato ovorflow

hn:r.o.rd which will be greatly reduoed by this project works. Good land

rnnno.r;~1mont., inoluding the use of fertilizers and orop rotations to

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

I and II produotive.

Clas8 VI lands oonsist of desert bottom intermingled with rolling

do::;ort plain., The soils aro medium textured and subj eo-t to gullying

when the vegetative cover is depleted., The dominant olim8x vegetation

in saoaton and big gulleta. Class VI lands have moderate rates of

runoff.

Class VII lands oonsist of medium textured soils of varying depth

with plana to slightly rolling topography. The climax vegetation is

mixed desert gr9.Ss 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 VItI. Those lands oonsist of'

bare rock or rough, stony. mostly shallow soilso Vegetation oonsists

of desert shrubs suoh as enoelia, bursage, caotus oholla, lyoium,

mnriola and grasses such as bush muhly, tobosa, Arizona Cotton grass

and blaok g~ama. Runoff rates are very high. Infiltration rates for
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0lns8osVI, VII and VIII vary from .10 inches per hour on the less

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

Sodimont production rates are relatively low in this area.

Tho elevation of tho wntelshed varies from about 950 feet above

SOl;), level at its oonfluence with the Gila River to 3,500 feet at the

orost of the White Tank Mountain3. Mean temperatures range from 50

degrees Fahrenheit in winter to 91 degrees in su~mer, with recordod

extrome temperaturos ranging from a low of 17 degrees to 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

freo period of 264 days.. The mean annual preoipitation is 8
u
01 :1.nchos ..

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

rainy seaGon usually extends through December .. January and Fobruary,

whEo the summer season includes July and August and early SeptclP."Jer.

DUring the summer flood season the damage potential is very high tille

to th(3 faot that crops, especially cotton whioh is the staple crop in

the area, are very susceptible to damage. In contrast, during the

winter flood soason the value of crops is much lowe::-. Most of the

cotton has been harvested at this time and the growing crops consist

of alfalfa, small grain and a small acreage of' winter vegetables. Off'4

setting the lower crop values dud.ng the winter rainy season, to some

extent, is the higher damage that land sustains due to the faot that

it is not so well protected. Other direct flood damages are not usually

affected by the season in which the flood occurs.

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 occurs only after periods of unusually

high pr''1c.ipitation. Because of the low preoipitation, difficulty of

i

f
I

I
I
~
I
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aCC08S~ and soarce watering facilities; grazing use has not significar

ly affected tho vegetative cover in the upper portion of this water-

shod.
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•
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•
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•
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•

•

privatoly owned. Seo map 3.

The watershod is adoquatoly served by a network of county roads

ag~rof,nting 62 miles. U. S. Highway No. 80 orosses the lower portion

of tho flood plain for a distance of four miles. Drainage ways are

poorly defined or non-existent in ·che flood plain, so destruction of

bridges does not oonstitute an important part of highway damar,e. The

Southern Paoific railroad orosses the lower portion of the flood plain,

generally paralleling U. S. Highway No. 80. In addition, the Santa Fe

Railway has a branch line from ~nnis extending about 2~ miles into the

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

ley, HooBovelt, Goodyear a.nd Buckeye Irrigation Districts lie wi thin

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

farm laterals serve the farm land in the watershed.

Thera are no incorporated towns within the watershed. Phoenix,

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

Arizona e The small unincorporated villages of Liberty and Perryville

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

plaoes 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.

FLDOD AND EROSION PROBLEM3 .Al~D DAMJ'~GES

Storm runoff from the Vihite Tank Mountains and intervening foothill

areaa strike the Beardsley Canal at the western edge of the flood plaine

Siphons have been installed along this oanal at natural drainageways so

that floodwater may pass over without damage. However, past experience

has shown that these siphons ar~ inadequate both as to capaoity or number

I
I
f
\
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to handle anything but small flows. Oooasionally even small flows

dmnngo th0 onno.l becauso aggradation eaUMI3 shifta in the ohannolo

abo'11O the onnal and floodwater may strike a section of the oanO,l

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

Canal it tends to sprea.d out because of the flat terrain and absenoe

of defined channels. This sheet flow is, however, modified by roada

anD irrigation ditohes which tend to conoentrate the water until

suffioient volume is attnined:to cause it to break over into adjoining

fiolds n Improved rCEl.ds have eroded in Gome cases to depths of' 3 to

4 feot. Ponding usually occurs in the lower ends of flooded fields

untU water over-tops arid breaches the irrigation latoral that hna

oaused the ponding. Other obstruotions such as railroad grades or

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

Attompts to control floodwater. once it has crossed the Beardsley

Cpnal. have not been suoces sful. Farm proper"t;y inours the greatest

damage of any type of property within the flood plaine Crop yiolds

are reduced by scouring of soil from the plant roots, ponding and

sca.lding 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 cases where land damage is severe the land

cannot be oultivated until it has been releveled. Growing alfalfa

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

complete loss. Land damage is greatest where water oonoentrates and

flows with oonsiderable velooity as it does below breaks in irrigation

laterals. road fills, or othsr obstructions and where there is no

protective cover from growing orops or crop stubble?
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Farm irrigation systems are damn~ed by evan relatively small floods&

Ellrtihr:m ditohos generally require rebuilding after a flood, and the Mse

of ditches formed above the ground surfaoe oonsiderable dirt has to be

haulod in to build a new ditch. Conoreto lined ditohes generally

wi.thstand sma.ll floods, but scouring of the soil away from the lining

causos struotural failures that are expensive to repair. Ooca.sionally

pump motors are fouled by sediment and have to be repaired before they

oan ho used. In a f~w oa.ses, irrigatiol'l:wslls have caved in and have

boen abandoned. Farm improvements are frequently damaged, though not

sorimlsly beoause water does not attain grea.t depths. Farm rr.achinery

is damaged if the water reaohed suffioient depth to deposit mud on

movi.ng parts. Stored orops and supplies sustain damages. The lower

tiers of stacked baled hay that are floo~ed usually rot and this also

requires tho rebuilding of the stack.

Flood flows from the upper watershed first strike the Beardsley

Canal with sufficient foroe to breaoh it in many placese Larger floods

also dalnage other canals. Siphons and unloaders to spill floodwater

that gets into canals have been installed, but.these measures have been

of only minorbanefit. The floods of 1951 breached canals in many places

and tore out many sections of canal lining,. .ruinedtwo irrigation wella

and washed out training dikes. In some places the canal embankments

have been washed out so many times that it is becoming inoreasingly

difficul t to seoure earth within reasonable distances to patch them.

fhe Beardsley Distriot has been forced to defer replacing some canal

lining until the flood hazard is reduced except where the canal gradient

is so steep that lining is nooe,ssary to prevent damaging erosion. As

a result. water losses from seepage have increased. County roads are
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vary susoeptible to damage by floodwater. This is due primarily to

•
bro reasons: first, road beds have eroded below ground lovel and now

nerve as channelways, and seoond, the looation of irrigation laterals

on the downstream side of east and west roads provide a natural

• barr-iar to prevent wa.ter from draining off the roa.d. As e. result,

m08t roads are Bub-standard and until suoh time as the flood hazard

is reduoed, permanent road improvements are not practioable.

• Railroads in the flood plain experience some damage in eaoh flood.

'l'ho principal damage is 106s of' ballas1; where f loodwuters over..top

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

• !nn.1 or repair work before trains can again move over the line.

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

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

The cost associated with this type of damage in this area is compara-

ti valy small ..

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

is estimated at $23~900,000, distributed as follows (1951 prices):

$22,110,000.00
1,320,000.00

370,000,,00
100,000.00

Agricultural •••••••••
Irrigation VVorks • • • .' •••
Transportation Faoilities •••
Rural Non-Farm • • • • • • • • •

Flood records of the past 25 years indioate that damaging floods occur•
cnco in two years on the average. Analysis of high intensity storms

•
and examination of past flood records show that fully 85 peroent of

the floods oan be expeoted during the summer months when crops are

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

•
1951 when floods in January~ July and two in August occurred. The

flood of August 28, 1951~ oaused direct dame'68 of more than ~~200,0006

•
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Tho total primory direct floC'dwater dan'.O.ee is estimated to nverD!,;,

'·;;:;3.220 annually. of whioh 47 percent is orop dUIT.2..ge. About 23 porcent

is irripltion system dup.'9.go inoluding farm laterals, 15 percent is land

damc'-f;e and the remainder consists of dan-age to trans!lortation facilities

and farm improvements. None of this floodwater damage occurs in the

area whioh will be inundated by proposed detent~on structUl'0S. These

fi[',1.1.r98 are based on all floods up to and including those of 100-year

fr'3quoncy. In actdition, there are important indi::-ec'~ primary damages

such as the red~otion in crop yields arising from interruption of

irrigation schedules, travel interruptions or dotouring costs, lassos

of income to cotton gins and reduction of income to cotton workers.

Tho estimated annual val~e of these indireot primary da~ages is $7,000.

SOA Table 4e

£rosior- Damage Soil erosion, exclusive of flood plain scour, is

a factor only on the upper desert po::-tion of the watershed. In this

part of the watershed sheet erosion has progressed to the point where

tho 30il surface consists principally of desert pavement. Gully erosion

is confined chiefly to the rough mountainous part of the watershed and

the alluvial outwash'at the base of the ¢ountains. Beoause of watershed

characteristics, it is not considered feasible to apply a program

designed primarily to roduoe the present rate of erosion. Thore is

little likelihood that the present rate of erosion will change under

existing use and management practices. 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 which would signifioantly reduoe the rate of erosion

is not praotioal.
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i~ri;a:i0n reservoirs.

s.::e:.s Qf,,':e 'back at least to 1'239. At that tin:.e effcrts ·sore :::no$ l'y

!2csl in~er85~ed grcups to establish a soil e~osi0n dem0nstraticn

:~C'!" -::::8 express purpose of unifying flood oontrol effortso At vo.rio1.1s

tL·.;'::s pIa:1s to alle,iate the floC'd problem have been prernred, 'bat

ina~ility to finanoe delayed construction. For prnoticnl purpo~8s

WO!'~: '::eing done 1:y local interests is oontinuous. Some struotures

::~,7G 'l:ee," co::-,pleted recently (md others are being built ooncurrently

·.... i "t:i ',vork being done by the Federal Government (See oombined Table 1

ad 2 r. ttached) 0

}\:eaS',lres Prirr,arily for Flood Prevention - Engineering and hydrologio

st:;dos show that the most effective :nethod of controlling surfnco

n~'l()ff from the watershed of Avondale Wash abo"7o the Beardsley Canal

is by the construction of two retarding struotures Elnd 11 miles of

di7'3rsions. The diversions ,rill divert runoff from sma.ll subwa.tershods

into retarding structures numoers 3 and 4" located in the larger drain-

ag'S channe Is. Eight small stabi lizing and sed:'ment oontro 1 structures
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in the upper ~~tershed will provide sediment storage and desilting basins

and thoroby longthen the effeotive life of the retarding struotureso The

to~al oost of these monsuros is shown in oombined Table 1 and 2 attaohede

The location of these struotures is shown on map 2. These measures are

loop,ted on nonarable land.

For denign purpoaes~ the area-depth-duration relationship for storm

rainfall wan developed from a number of high intensity storms whioh have

ooour~ed in oentral and southern Arizona. For reservoir design a storm

of four-inoh oenter was used. This is estimated to'have a reourrenoe

inbarval o£ more than 100 yeo.rso Retarding struoture Number 3'will

disoharge into the Beardsley Canale Retarding Struoture Number 4

will disoharge into existing waterways at a safe rate. Maximum evaou

ation time for the detention reservoirs will not exoeed fivo days.

The spillwas' design storm aele9ted was one of six-inch rainfall center.

rho frequenoy of 8uoh a storm is estimated to substantially exoeed the

IOO-year expootanoy. Reservoir and spillway designs are based on the

ooourronce of design storms oentered over eaoh watershed so that the

maximum runoff would ooour at the struoture. Because adequate daten...

tion storage is developed at eaoh struoture. paved emergenoy spillways

are unneoessary& Sediment oapaoity has been provided in the design of

the retarding struoturesfor 50 years .<:>f·sedimentation without enoroaoh

mont on the effective detention.oapaoity. .

Measuros for Conservation of Water and Watershed Lands Whioh Con

tribut~ Direotly to Flood Prevention -.S~xty-four hundred aores of pri

vate and state range land are being retired perrne.nentiy from grazing.

The lends retired from grazing inolude those areas immediately above

he retarding struotures and any impr0'!GlIlont in cover will reduoe

reservoir sedimentation.
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~~! Evaluati~g .the Effects of thePro~ram - The hydrologio,

econom~o and other effects .of this watershed program will be measured in

tho fubu"el'l A pla~ for the installations and prooedures required to

OVn..l1HJ.te the:?e results is now being developed in ooopera.tion with other

intorested fa.ot-finding agenoies. This plan will be distributod later
~

ao 0. Gupplement to this work plallo

Effect of Thes~ Measures on Dama~e8 and Benefits - The measures

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

the dnn~ge evaluation series. Henoe, the floodwater damage reduotion

beno£it is equal to the average annual damage under present oonditions

Approxima.tely 79 percent of the flood damage reduotion benefit is

oredited to the two retarding structures and 18 percent is oredited to

the diversionse The remainder is oredited to the stabilization m.d sedi-

ment control structures and the range improvement p~ogram. The flood

prevention benefit is distributed by measures in Table 50

It is not believed that any significant land use ohanges will oocur

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

~. flood plain indioates that the presence of a flood hazard is not a pr~.·..

mary doterminant of land use. This oonolusion is oonfirmed by local

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

·theso measures.

Range forage production on the watershed is extremely limited.

Hence, the oonservation benefit is insignifioant and only $130,00 per

year is oredited to range improvement in Table 5. As previously mon-

tioned. about one-third of the total watershed above the structures has

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

rooky desert mountains is under adequate management by the Bureau of Land
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• ~,Cnnagomentft The progrnm is not expeoted to improve ground or surfaoe water

supply Gign:tflo~ntly Ilnd no '.vator oonservlltion benefit is oreditedto :l. t n

Compo!-':1.no n of Costa and Bona.fi to - The ratio of the e.vera~o annual bene-

• fit from m.rmrmreo primarily for flood prevention ($35,,100) to the average

annual cost of the measures ($20.730) is 1.7 to 1. The ratio of the avar-

age annual honofi t U~250) from .the range improveme~t measure to the aver-

• age annual cost ($130) is about 1.9 to 1. The ratio of total averag~

annual benofits (~35J1350) to totalaverege annua.l value of oosts

($20,,860) is J. .. 7 to 1" See Tabla 5'1

•
ACCOMPLI$ijING THE PLAN

•

•

•

•

The sponsoring agency" the Agua Fria Soil Conservation Distriot, and the

Soil Conservation Servioe have mutually agreed to the sharing of oosts set

forth in oombinod Table 1 and 2. Speo~fioally" the Soil Conservation Dis-

triot (or tho Beardaley Irrigation Distr.iotor others in behalf of the

Agua Fria Soil Conservation District) wills

1.. Aoquire all lands" easements and rights of way needed for the

floodwater retarding struoturos. This has been done.

2~ Purchase and install all outlet pipes in the retarding struo-

turss together with gates and appurtenant works. The pipe

and gates have been ordered.

3. Cloar, strip and exoavate the sites for'the retarding struo-

1;ures. This has been dOMe

4. Exoavate 300 feet of the spillway on struoture Number 3.

.. Arrangements for aocomplishing this are now being negotiated.
, ~: .

5. Arrange to oomplete the installation of all stabilization

•

•

and sediment oontrol struotures and diversions by Decembe~

310 1954 ..
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6~ Provid~ for periodic inspeotion of the measures to insure

that they are maintained in a satisfaotory mannare

7n Bring about the retirement from grazing usa of 6,400 aores

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

and 41'1

The abovo items of looal oontribution are valued at $218.287.

Tho sponsoring agenoy haa suffioient funds or oommitments to meet

its obligations within the speoified time.

Tho Soil Conserva.tion Service wills

11'1 Contraot for the earth work for Struotures 3 and

4, exoopt for Item 4 above.

2. Design Structures :3 and 4 with appurtenanoes and

will provide engineering supervision and inspeo

tion during oonstruotion.

3. Transfer to the Agua Fria Distriot the sum of

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

portion of the work.

The above items of Fcde~al contribution, plus Pr.ogram evaluation and

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

PROVISIONS FOR ~AINTENANCE

Ex~cuted agreemonts provide for adequate future maintenanoe by assur~

1ng that periodic inspsotions, at least annually, will be made by a re

sponsiblo 100a1 agency with representatives of the Soil Conservation

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

will be made promptly when needed.
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UNIT?iTEASUEES

em-mIHED TABLE 1 & TABLE 2 *
ESTHLA.TED HTSTALLATION" COST ** - TOTAL NEEDED PR::JGRAl.i-------_._---------------_.__ . --.-- ----_ ..._--.-_._-~... _,-'-.- ~.~----

£E~T If.:Lfl'?':!:.!) l'O'II);J~ C()SI?S
._-------=:.::.:...;:~:::.:.:.:=.:;... ~....::.;:::....::::.:::..=.._-------

:NO. TO BE A?fLY!~~~

.. B'I-;-.1e:..- c.v1. ?ri \7ate :-;c* * T,:,-tal._-----_._--

1.:-", ....'{',

192,083

A-~easures Prina~ily f~r

Flood Protectio n ---

Floo dVlater Retarding structu. re s ~ NO e ~ 2

:::.-: - .:

119,(<::+ :3:1,752
s

Stabilization and Sedi~::J.t I
Contro 1 Measures •I,

Diversion Dykes &: Ditches Mile : 11 ~ ~ 77,.fl05 : 77,805
Debri s &: Desiltil".g Basina No,. : 8 : ; 18~O68 : 18,068

:
STJB TOTAL 192#OUd 215.,737 ---· : : : ~ ~O-i;t2)·:

B-Measures ··· :·
Rang e Improverr.ent : Aco : 6400 : : 2,750 : 2,750

:
TOTAL A &13 r~ASURES · : : 19'2# otJe : 2ltl,2e7 : 410,37::>·

: : : :

Facilitating Measures :
SCS : : : : :
Pro gram Evaluation ~ : : 2 1 000 : : 2,000
Work Plan Deve10prrsnt : : : 5,OCO : : 5,000

TOTAL SOIL CONSE...ttVATION : : : 7,-OeO: : 7,oeo
SERVICE :

GRAND TOTPL 199, 088 _ 2i.8.287 417--;375
* For practical purposes, the work bei~g dene by locaJ. frls','vsts js-·acont5.r:·::~:::)'3·job~-·::)c.;re-~"~t':::13have cesn comp"letl3d

recent ly and other s are now being constru cted concurr er.tl y ,vi'c11 th.a work bGi~g done by tJ::3 ;;~~je:~al G0"'7:):-1l:.1ent. Fo::"
convenience, all parts of tt.a program are shown in corrbined Tabla 1 am 2.

** All items to be installed during calendar year 19540
*** It is impractical to dis tinguish bet-Neen contributior.:S fl~OT:l EiIari~oFa County am the Beardsley project, -:ihic11 are loc

units of govern.'!lent~ ani from strictly private sources o Henca, no seps-rate colu.":ln r.as been sho,""!l for lIon-Federal
Gov1t costs ar..d these items are incl1Ad.ed in Private oosts"



• •

I,3l;..:)URES

A ~.lEASU'hES

• •

~.blJBRi\L

• • •

TJ..BLE 3

AEtJUAL COSTS

• • • •

.]}~.;lI; ~C:~':'L

(1)
Floodwater Retarding
Structl:res $6.1'950

(2)

$5,570 $12,520 $2 JJ 950 $2,950 $15,470

Stabilization and
Sediment Control
Measure::!

Debris & Desi1ting
Basins

Diversion Dikes &
Ditohe s

840

3,620

840

3,620

150

650

15e

650

990

4,270

SUB TOTAL

B MEASUF.ES

$6,950 $10,030 $16,980 $3,750 $3,750 $20,730

Range Improvement $ 130 $ 130 $ 130

TOTAL A & B $6,950 $10,160 $17,110 $3; 75C $3;750 S20,860

(1) Amortization factor .035258
(2) Amortization factor 004655

(50 yrs. @ 2~ interest) Q

(50 yrs Q @ 4~ interes~)o



• • • • • •

2§lE 4

• • • • •

S~J\...'{Y OF AVE?.~GE ANNUAL ?JmJETARY PLOOD7TATER AND SEDIMENT D..:\.l1AGE illS!) ?LGDD EE-v3lJT::i:mj :a3:SFIT FROM I'3 PLUI
( - 0"-'" -'''''''::>'1 ··..,..,-ro S)L 1~ Lr l.:u. ... ii r rt,.,Vv~·

D.AliAGES AV~P~';'GE ANNUAL DAl1AGE

PRESENT B-hmASURESA and~g

CONDITION ONLY ~ffiASURES

DOLLARS DOLLARS DOLLARS

J.~-:-v~:LiGZ 1~N}:lli)'1 BEllliFIT

B~IiIEASURES-~-A-:"MtThSURES-~TOTAL FLCOI>
ONLY ONLY BELJEFIT FROM

A & B ME.'i.SlJ""RES
DOLLARS DOL1fu~S DOL1fu~S

FLOOrr:1A.TE..1t &: SED!~ff DAllAGE
CROP $13 1260 $13,140 0 $ 120 $13 #140 $13,260

LAND 4..380 4,380 0 0 4,380 4,380,

IPBPROVEl1ENTS 1,310 1,310 0 0 1,310 1,310

TRAl~SFORTATION FACILITIES 2,790 2,790 0 0 2,790 2,790

DITCH SYSTEMS 6..480 6,480 0 0 6,480 6,J.80

PedER &: PHONE ETC.

INDIRECT DAMAGE 71 000 7,000 0 0 7,000 7,000

TOT.AL DAMAGE $35,220 $351100 0 x..'UC XXXXX xx.'UX

BENEFIT FROM REDUCTION OF
DAMAGE XXXXX XXXXX xx..XXX $ 120 $35,100 $35~220

BENEFIT FROM MORE II-~TEmSlVE

USE OF FLOOD PLAIN XXXXX XXXXX XXXXX 0 0 0

TOTAL FLOOD PREv~NTION BElmFIT XX x..x..'{XX xxx.x.x $ 120 $35,100 $35,220



• • • • • •

TA"T1;' t:;
-:=~-:'~-~_./.

• • • • •

DISTRIBUTION OF COSTS AND BENEFITS BY i:1EASURES AND GROlJPS OF 11EAST.;?3S

ITEM 'IOTAL COST AVE?J:..GE Al~}TO}>.L FLCOFJATER ~uORB J.3~EI~SIVE

COST ~ S3DIElJT u33 ·2·? T··41JD
BE:JEFIT

CDlJS~,2).T ..;TIC1,r TG? ;lL
3El':2?IT

33~;3FI·r

CJs-r
?"ltI'IO

=======:.:=.:.:====:================--::.;;:-=..-==--..=-=---=--:;.;..-=========
A ];:iASURES
~-ilc o-:sva:tsr Retarding

Stroc·turas $316,752

Stabiliz~tion and
Sadiimnt Control
Measures

Debris & Desilting
Basi.'m 18,068

Diversion Dikes &:
Ditche s 77 , 805

TOTAL A MEASURES $412,625

B MEJ..sURES

$15~470

990

4,270

$20,730

$27~970

990

6..140

$35 s 100

$27,970 1.8 to 1

990 LO to 1

6,140 1 0 4 to 1

$35,100 1~7 to 1

Range Improvement

TOTAL

2,750

$415,375A

130

$20.,860

120

$35,220

$130

$130

250 le9 to 1

$35,350 1.7 to 1

12:.. Dcesnot include the cost of prcgra.m eva.lt,,'ation ($2.,000) ..
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TABLE 6

• • • • •

FLCOVS\TER RETP2DIDG STKuCTTI?3 DATA

STOPL-t_GE CAP.A.CIT~f Su""RF..;CE 1\?.E.~

?LC'OD ?L;'IiI _~.2E..~
---fEffj~~

SITE~ DRAINAGE-:
NO. : AREA :

~ SQ. MI. :
~ :

SEDI- DETEI1- .TOTAL: SEDI- DETEN- TOTAL: TO? TOP ?YJG-: UlillER lJN:C3F T5'TAI:7 VOL. DRAW TYPE EST~

MENT TION : MENT TION : OF OF Mill! : SED. D"'''' : OF DCHN OF TOT":.u.l..

POOL POOL : POOL POOL : SED~ DET. HToOF: POOL POOL : FILL R.LiTE SPILL- C08'=
: POOL POOL DAM : : WAY

: AC.FT. AC.FT. AC.FT.: INCb~S OF RtnQOFF ACRES--
2 0 06: 30

········3* : 2l+.1 ~ 193
:

4* : 10.3 • 72
~

:
:

2,462 2,655

964 1,036

.14

.13

1.92

1.76 1.89

:

14

384

221

FEET

30

20

---
ACRES C.L CFS

.
:375,coO 375 Earth $229, 5c

:175,000 100 Earth $124,15

35-3:Jt;;s
----:...-:.:>-

Sediment Storage based on 50 Year estiIrated accumulation (incl uding structures on Drainage Area).

*Note discussion of numerical designations in narrative portion of report.
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TABLE 7

• • • •

ITE11

YEARS TO COi'JiPLETE PROGRAM

TOTAL INSTALLATION COST
FEDERAL
NON-FEDERAL

ANNUAL 0 & M CCST
FEDERAL
NON-FEDERAL

AlIJ'NUAL BENEFITS

FLOODWATER RETARDING sr RUCTURES

AREA INUNDATED BY STRUCTURES
FLOODPLAIN
UPLAND

WATERSHED AREA ABOVE STRUCTURES

REDUCTI01~ IN FLOODYI.A:l'ER AND SEDIMENl' DAMAGE
A MEASURES
B MEAStTRES

REDUCTION OF EROSION DAMAGE
A MEASURES
B £i':EASURES

OTh"ER BENEFITS
A MEASUHES
B MEASUP.ES

SUIVTI';;l;.RY OF ?R.CGR.A11 DATA

urnT

Y?r,.~

DOILllRS
DOLLARS

DOLLARS
DOLLARS

DOLLARS

EACH

ACRES
ACRES

ACRES

PERCEl'JT
PERCENT

PERCEnT
PERCEl,;r

DOLLARS
DOLLttRS

QUP.lJTI '?f

1

129."..o.8a__
2l8~287

3.750

35.350

2

o
605

22, COO

99.7
0.3

130
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TABLE 8

• • • • •

ITEM

"TATERS:t'3D AREA

;YATERSHED AREA

~AREA OF CROPIA1ID

AREA OF GRASSLAND

AREA OF WOODLAND

FLOODPLAIN SUBJECT TO DAMAGE BY DESIGNATED STORM

A1~UAL RATE OF EROSION (FLOOD PRODUCING PORTION)
SHEET
GUILY
STREA1~ANK

SCOUR

AREA DAJ.'Ifl'.AGED ANNUALLY BY:
SEDIMENT
FLffi DPLAIN SCOUR
S'lIAMPING
STREAlJDANK EROSION
SHEET EROSImI

SEDIMENT PRODUCTION (FLOOD PRODUCING PORTION)

SEDHlENT ACCUfJIUL>iTION Hr P..ESERVOIRS

.FREQUENCY OF FLeODING

AVERAGE iLlfUAL RAINF.A.LL

AVERAGE F.1.JNUAL ~ill-JOFF

SU~Th:~Y OF PnfSICAL DATA

UI'TIT

SQ. =n ..

ACRES

ACRES

ACRES

ACRES

ACRES

TONS;YR)
TONSjYR)
TONS;YR)
TONSIYR)

ACRES)
ACRES)
ACRES
ACRES
ACRES

TONS/AC/YR

AC/FT!m
"''''''''''.lIT

1'''1<:'jY;:)~ v..::"... l...•• J.l,.

INCHES

INCHES

QTj.-..\j·.JTITY
::TITIiCUT ?2CJ?"';~.L:

92.4

59; 136

.~14! ~.!2 _

25~C24

4,800

33,900

660

£Jot determined

.77

.J

8

.3

i~T..L~}T IT-'[
"'j~I~~I ~~::CG?.....:jiI

I
92~L.j.

59,136

34~112

25/)024

o

31,900

o

y

o
8

.3

1/ Amf)un-c depend.3 em trap efficiency of r-e·::;9.!"~_ing s'cructures. IJo ba.sis for aocura.te estiEate at this tue g
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Conde~sed Summary

~IITE TANK AND TRILBY WASH PROJECTS
!.RIZONf,

•

•

Structure
No.3

Cooperating Federal Agency - -: 1954, SCS
Length - - - - - - - - - -: 1.5 Mi.
Drainage Area - - - - -- - - -- 24 sq. mi.
Hnx. Fill height - - - - - - -: 30 ft.
Spillway Size - - - - - - - - 800 ft.
Spillwi1y Capacity - - - - - - 11,750 cfs.
Reservoir Capacity in n.F.- - 2655 nF

Structure
No.4

1954, SCS
1.3 Mi.
10 sq. mL
20 ft.
2 @ 165 ft.
4400 cfs.
1036 AF

HeMic ken
Dam

1956, C of E
9.3 Mi-
223 sq. mi.
38 ft.
2,000 ft.
60,000 efs.
19;000 IIF

: .3

1.6

.25

12'
2~:1 eSc 2:1
1 box
11' x 20'
4400 cfa.

1.9

10'
2:1 & 2:1
2 pipes
30" & 36"

118 hra.

2.1
Reservoir Capacity in inches

of runoff - - - - - - _

Crest Width .... - - 10'
Side slope - - .. - - - - - - 2~:1 & 2:1
No. of outlets .... - - - .. - 3 pipes
Size of outlets - - - .. - _ : 48" ,48" & 24":
Max. Discharge through outlets: _
Evncuation time - - - - - - - :80 hra.
Sediment Production:

Ac.Ft.Per sq.mi.per yr.eot.: .3•

•

•

•

Total cost of Project 
Private Contributions
Publ ic Contribl1tions

~nnual 0 & M coot(Non-Fcdcral):
Estimated annual cost of

project
(50 yr. amortization) _ .. _

Estimated annual benefits
(50 yr. amortization) .. _ ..

$395,145.00
196,057.00
199,088.00

3,750.00

20,860.00

35,220.00

$2,180,000.00
180,000.00

2,000,000.00
17,000.00

115,000.00

200,000.00

•
Benefit - cost ratio 1.7 to 1

... ). . I"~ oif.,i~ I ftc ," /.(, (.• ) t("'t," . I.-,- __ ).t·r.·'k':c'!..--"._•. ( .. :t-

v

6' /.,/
(Jo,; -, J (,'("~:"'; /v

.~" ,/

{h.Z·

•

•
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•

•

•

•

•

•

•

•

•

•
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Az-53 02

• • • • • •

Ylhite Tanks Project. View facing
northwest with White Tank mountain in
background. structure No. 4 above
protected farm lands in foreground
with diversion dykes in center and
right center.

Photographed by Edward D. Neville on
March 2, 1955.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

Region 6

JOB PROPOSAL

Da te-_bt\'IM!'I'-U,-~

W~--A--,----------
p.IWIllli.... •
Detailed Report

Class of JOb_Jl _

1. Name of project __~~_Jtt~_~~qQ_g~_~3~'___________________________________________ •
2. Location: la' State __AdlOIlIIIkb) CODllty_~Oll'-Ic I Nearest town_Jd.~MM~J~'~. _

IdJ S.C.D._~-~----------~--------(el Watersbed_~_~~~_~_j!~~_~~J!~, __

8. Sponsoring organization data: la I Name_~.ma_rrJAJ;?m.AJ:~.n!Qlt~..J._____________________________ •
(bl Is sponsor - III Individnal 121 Informally organized group 13J Mutual company _

(41 Irrigation or drainage district __Jt 151 Private corporation _
Icl If corporation, is it: III Profit or (21 Non-profit ~ in objective?

4. Type and purpose of project ~ ~__

(irrigation, drainage, stream bank protection,

---------------------,~g~~-----------------------------------------~-----------------------
flood control, watershed treatment, etc.)

htory of project Iwater supply, work of otber agencies, failure!!, present financial status, how
,ell bave project works been maintained, etc. I

'l'~ .%:1rlc':(t~:4 Oount.r H\\ntolrf,\ W(lW Cont~"¥ltlO1"\D1ltr1ct 10. 1 and otJ1ttr property
(Miero along the MltGrlT sldo ot the tlhltl 'h.nke ttountatnl 8.t'td btl<* TrUbr W,,'b
ar. &ubjeot to l."t".~e ~nd !M'$!'ft tl&\m,£1' bMl,1.\tM of noo&t tm.~lmtlng along the
_It elope of the Wh1te Tank'Mot.mtalnl end 1n the TrUby W••ll wateftJhed. Such
<'llt\ltlt~'O h•., eonet.flted f.tt. "he ~1t1 ~t IOU .~.ton,tm>P :J.o4II, .evere damage to
road., nUroad., pub110 utilitl••, .04 otber 1.... fftnent ,anslng methode
ttt'nd to ag{')"Avtlote k:tl. td.t.utlM hI ~va1 .. abUg••, ant ocouIONlll1' o~tA
obltteratlcm of pr.t.nolpal abaUov ..~. ".

•

•

•

•
6. Character and description of work required (be specific':

FOUl' dettmt10n dust ent dO.81gnod to t\u-ntlh adeqUAte proteotton l:rOm mllJor nO~ld.
trcn U. S. Ift.ghWay 6O-70-89'to the !too......l'b lrr1gatlOft Dilt!'lot Canal • • dl,tanott
of approxbate1116., mild. OOft~ out1•• WI.U be pnwt.dtld to drain ott •
detained watAl" into ext.etlns eanall and lateftll. '1'brt ••• ot· tour dame vlU live
adequate protootlon to the ttlltll1anc1 east of the ""n "eaft1l1e1 Cantl and to •
portion of tf'1l"'lll1aM 1n the ltOoaevett In1.pUon DUtr'1ot. 1\ 1. p1A11tlttd to let
oontnote trJt 1he ell"t!'l1I01'k on17 Iftd th. JItftIOD 10. I. .m do the ~!W
1ll18Oe11Aneows lOn. •

Ala·SCS·AI.IUQUI.OUI, III. IlL 1-10'" PlI.U'''' ....

•



- 2 - •
7. (a) State cooperator's interest in the project and method of financing and willingness to undertake

construction on the basis of the accompanying estimate (be specific):

1fttere.t. on the part of the Ap Frla SCD, tbe l\Wt'IlD Ho. J..O~ fUlll, PubUo
Utilitie., Santa F. Ra11f'ol4 and Itt, :JAnd CMleft 1•••,'1."•. WaWf Kgbt l:l11ngl
bAl..,. alreadT boen _de with the StatAl .Land C~tOMl'. I'lm:!. tot' oONit.rufttl(Jft •
01 the pro3ect tdl1 be ralled by .Ub-nptlon by the la'tft4 ........ PubUO UtUtUe.,
Banta r. Ra1.1t'o14 .~ Maricor;a Couatr'.

(b) ,Does this proposal represent the formally expressed wishes of the majority of the group or stock-
holders, or of the board of directors? State Which-_~""",...r_.fP!OUP... _ •

Does cooperator agree to follow plans and specifications?__~ ~~ _8.

9. (a)

(b)

lei

Have specific maintenance requirements been discussed with sponsors? fJHl _
In your opinion, will the sponsors provide adequate maidtenance? ~------------------- _
Has a maintenance schedule been set up in the agre~ment? ~ _

•
10. Estimated benefits and justification:

(a) Land directly benefited by proposed project .7.1,OOQ..__·~- Acres _

(b) Average cost per acre directly benefited (costs from 13-a) $JLS.!QL~ ~ _
Ic), Discuss benef its, including beneH ts to other interests (State, Federal, County, Public

Utilities, Private, etc.)

The Santa Fe Ra'llroad, Stati'" fll1d County road..., Luke All' Forco Il••fl_ Lltchtt.t14
tfaval Air Fa()ll1ty, Tow of n~w, tarm., veUs, ln1afttton 871tem., etc.,
and protflbtlcm ot crope • .u W1U \)Irttt1' oxWnsl"n1¥•.

•

•

•

11.

•

•

•

12. la) How much land served by this project is now under agreement with the S.C.D.?

, 68,'84 elM •
What effect will assistance given on this job have on conservation on lands served by the'
project? What measures are proposed to secure conservation? Btteot w111 be to .~te

.jor. and othercon$erv'4tlon York bel"" dont more pOrmanent 'beetu," of the remom
of flood damage. dlnge,. . No meatuftu, AffJ ft.eMed to lecture CtOf1!'M.rv'at10tl..1 but oon
,tlruecl IUpport 01 tho sen b, ttl. people lf1U •..,. to noUN .ddltlonta oortltrftt4Oi~
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'II R6-226

• 3/1/50)

Job Proposal

(Sheet 2 of 2)

.. 3 ..
, Whi'be Tank ErGsion Control

Name of ProJect-----------~--------~~ect

13. Estimated quantities and costs.

la) Construction costs.

• Unit Quantity Unit Cost Total Cos t

• ~!:!!..P~·'--'-. _+--=Lin~!::.!!:.rt=-~----:.3~2.:r.:::'5'+_..:.- -+--__~~".!:;'y~ijUr:'.~OO
Gates 2;0;)U.00
Labor for Structures 500.00 ... ~nn.O'J

889.06
2, )]2.00

4,217.70
, 540.00Ac. 36 15.1 )

C.Yd. 28.518 •• J

G.Yd. l7C "leo 0.1 1

C.Yd•. ~ ~,.( 1

6q.Ft. L~fIO 1).35
Lin.n. 1.89.5
2
2 400.00

dnto:roed GUnite

Gates

Olearing & Grubbim

Labor for Structures

Str1.pping & Excavating

Structure No. l&

•

•

• // ;; :3 l'
(Do not include technical costs in above estimatel

•
Total construction costs la)

(b) SCS technical costs

(c) Sponsor's or owner's technical costs

(d) Total cost (iteins a +'b + c)

$--------------
$--------------
$---------------

$------------------------
14. Willa. and M. costs be increased or reduced,' and how much? $------------------------

• 15. (a) Discussion of labor, equipment and material needs and arrangements

(b) How will job be constructed - force account, contract, or 'otherwise?

•
(a) When will work start? lbl When will job be completed? _

.....·.CS·AL.UQUEIlQUIl. N. tux. M-I01'1 FEBRUARY UU

•



•

•

•

17. Surveys and plans;
fa I

Type

(1) Investigations

(2) Surveys

(3) Detailed plans and specifications
(4) Other

- 4 -

Percentage
Complete

Estimated Additional
Man H~urs to Complete

•

•

•

•

(b) How much technical assistance will sponsor supply?

Ic) Will Service technical assistance outside of Work Group be required, including regional
office? (Specify)

18. Legal information

fa: Water rights: Are water rights, direct diversion and lor storage, already established .for
use of water as planned for this project? ~ _

1.lf not, is water user proceeding to acquire the required water righ~ in accordance wit~
State regulations? . ~

• lb) gaseme nts and ri ght s -of -way: Are an y. req,u ired? _. ....... _

Have they been acquir(>d ?_. . or is, sponsor proceeding to acquire them? ~ ..... __ .

Technical Engi~eering Approval:

By _
.',,',"

-.. -..--.---------ii;:t';-------- .. ---- ---.--

•

•

Has. Zone Conservationist seen and
approved this job? _

Date

- --_._- -~--- - -- ..~_, ....... - ;...;..._'- .... ..J'__

(County, Ci ty, Irrigat ion Co,:, etc. Date

_ ... '"r- -~.- ... - _ ....~- ...'....... -' - -'.- -'_._ .. - -_. ----.--- ------------,----------
(Soil Conservation District 'Rep.) Date'

• •

--------7§~ir-B~;;;~;;ii~;-§;~;i~;-i;~:r-------fi;i;------

•

•

(Supplemental sheets may be used if required; identify with proper number of the item enlarged upon.

.·Ut••
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•
t.~urveys al!d pl~ns. J

(a I

Type
Percentage
Complete

Estimated Additional
Man Hours to Complete

plans and specifications
~•

(1)

. (2)

(3)

( 4.)

Investigations

Surveys
De ta il(!d

Other ----~-----------------
-------------------------

outside 0:1 Wode .Grdup be required, including regionalleI

(bl How much technical assistance will sponsor supply?

RodtItm, .lam.. .
El?s~r M PNPftfttloa of
Pari. tinl_~

Will Service technical assistance
office? (Specify)•

Legal information

(a) Water rights: Are water rights, direct diversion and/or storage, already estab1,ig~ed 'for
, use ,of; wl1t,er as planned for this 'project ?. .... ":"~ .:..:._.:_~;.._•.:. __

.If Dot, is water user proceeding io acquire the required water right in accordaDc~~itt
Sta t'e reg u1a t ions 7 t" ... ._ ..~_ .. .! •• __t. .__ .__ .. .:._~_- ~

(bl, Easements and rights-of--way' Are ~IIY roequired?__tll1 . ! .: ~__

Have ~p(!y been acquir~d7.... .' or 'is sponsor proceeding to acquit'e them?_....::..:._:-_~ _
":I ) \."

"

•

•

18.

',! I

- . "," \ ~ , .

•

•

•

Technical Engineering Approval;

By --------- _

~-r- ..---------- ----------- .~..~.---_, .... _
Date

Has Zone Conserva.tlonist.seen and
approved this job?.._~~ _

------------------_ .._-------------Date

•
(Supplemental sheetS may be used if required; identify with proper number of the item enlarged upon •.

•
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13. Estimated quantities and costs,

(al Construction costs,

" 3 .

Name of ProjectJ-Ihi:tLe_Tanks_kasian_Control
Project

•

•

•

•

•

---------------......'.---..,.--------"T---------r-----
Structure !lo. lItem Unit Quantity Unit Cost Total Cost

ClearinQ' & GrubbinQ' Acre 2& l~.oa ~ ':l )hn I"ln

StrinrrlnQ' & Excavation C.Yd. 216.2~6 0 .1.~ 1~ ',1R.J.o
Embankment - COOlnacted a.Yd. 1 ,??1 .001. a.lta IrI" 'l17.60
RRinforced Concrete C.Yd. 290 h~rl(l 1 q2rl.m
Reinforced Gunite Sa.Ft 6.000 .1~ ?,lm,rlf'l
C.M.P. I.in.F+., 700 11.171•.m
Control Gates 6 8~~77.00
Labor for Structures 6 600"00 ':l hf'\n .m

$1i89, 17.00

Structure No", 2

ClearillP.: & Grubbim Acre 118 l~AOO ~ '.070.00
StrinnlnQ' & Exc9.vation ClYti 111, .R',~ O..l~ 17,??7,.00

')ankment - Comnacted C.Yd. ~h9.7?O aAha ?1qRAA .rlf'l
nforced Concrete C.Yrl. 1~0 h~,rlf'l 0 .7~O.m

.~-t ft • GunitR &l.Ft. 7.om 0.1~ ?I,~n,nn

a.M.p, LinAFt h6a 10 1 ':lA,rlf'l
.. )1 C1.tes ~ ~' R~Q .m
Labor for Structures c; 1.('\('\ nn ? ,mn .nn

f.'')f,7 .~M .on
,

IDo not include technical costs in above estimate)

14. Will O. and M. costs be increased or reduced, and how much?
Reduced to practically zero, except for small storms below

15.anQa f=la~i\is~s1-:g.~ ~~WAAde~ent and material needs and arrangements

•

•

Total construction costs (a)
Ib I SCS technical costs
le) Sponsor's or owner's technical costs
(dl Total cost (items a + b + c)

$-~,l047.99.9-5
$ ~)2~5

$------g~S8~5
$-jL~~909~~--------

$ 23~Q(L6.nnua.~-

•

•

(bl How will job be constructed - force account, contract, or otherwise?

"'ontraots for earthwork, MCMWCD Noo 1 to do miscellaneous work.

lal When will work start? J.9..53.. ..; (bl When will job be completed? J.2$8 _

, ••·'CS·ALIUQUE.1l0ut. fl. tUI. .·101·1 ni.uAn .tI.
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WHITE TAlKS

WATERSHED PROTECTION f.ROJECT

Agua Fria Soil OonaorTation Diltriot

J.t'arloopa Oonnt,

ARIZONA

STRUCTURES lfUMBERS- I & •

OUrltET WORKS "I" • nLtl
• "),\" • "B" .. "0"

INSTALLATION SPEOIFIOATIORS
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SPf,CIF'IOArIONS FOR Till!; lI~STALlA1'ION OF OUTLE! STRUCTURES "It", "'LtI
, "1/',

"N", & "0". IN STRUOTUllES S (\ .. OF THE WHITE
tANKS EROSI0B CONTROL mOJEOT •

•••••••••••••••••

OUTLEr STRuOtURES-
'lh. outl'" fIItruotur•• whioh 8.re plrt ot Struollur•• NoB. 3 a.u4 ..

shall be ()onltrl.u'lted I., shown on the Ph.na and oon1'or.1Io Un••, grad••
and d1mt:ndon. a••holm and in aeoQrdanOI wlth thl PIau and Speoifioationa
for aU 5.t.. oon.t1tute thl tomplete .trltotv••

The item. whioh oomprl.e thl templet••truGtur•• are. inltallatioD
ot the dllt'lhill"ge pl,.. with. ,t:••l antt-••ep ring., oon.truotioll 01' 'the
r.inforced oo~or.t. inlet and outlet box." ooner.t••t ••l anabor., rein
forced Qonerete bu. tor the Utt meohani.an, and lnstaUatioD.ot th. oontrol
gate, gate Item, Tent pipe, Utis meohatdl. md truh raok. All llilo.llut.
OUI 1temtl .t"t"«1 abo," will 'be perfor.et 1t1 the D1.triot.

<a) Mattrlt.lu The _'ber!ale ue,4 .hall be thoee ttated aboT.
or desoribed hireln. -

(b) COMtruot1on Method••
db.

(1) Excavatlone Exoantlon of th' trenohe. tor the outlet
pipe. Ihall b. mad, by ili,contraotor al .pee1tle4 under the Item.",
Exoavation, XnT1tatl~n No. Reg_ 8-3202, "80hedule., Spe.iriGations and
General Condition, tor the Oon.truotlon ot Earth Fl11,d Dite. known a. Wb1te
Tanke Struoture. N~mbtr. a and 4ft

• The Oontraotor will be requlr.d to
oOlletruob the fl11 atth" outlet pip.. to a IIlnima ot 12 lnGhe. aboT' the
top 01' the antl......,p rll'1gth The trenoh,. will theJl be e:ltollftt,4 by .ohine
methode ..a~ording to the Un•• and grade. ,lilabUlheet 'by the Engineer.
Fine grading and neoeleary hand Ixoa'Yatlng anet tr1_rtg ehall " done by
Distriot torooe.

(2) Btt.okfill or outlet Pip! Trenohou Baokfilling or the
outl.tl pIpe trenohu ehall lie done WItii ..1.0\ .ierial. approved b;y the
Enginter. Ba~il1 .hall be placed along tide the pipe in l.,er. not to
exoeed /Jilt (6) 1nohe. in depth 'betor. oompaotlan. It neoellary to 'brine
moisture oontent up to optlmu~ water Ihall be added to the baokfill
mater1~1. Sp8~lal OAre Ihall b. t ..ken to thoroughly oomraot the tl11
under the haunoh•• , by meohanioa1 or hud tamping d....1e... Extr.m.t oar.
Ihall b. eX8roi,.d to prevent damage to the pipe anet anti·•••p ring••
Beavy equipment will not be permitted to .ro•• or run OTer any portioD
of the out1e' pip.. and ring. until .. mlnbull of twl.... (12) Inohe. ot
baoktill atter oompaotion hal been plao.et abo.... the top or t~ anti•••ep
ring••

( ') Foundation. e Foundation. .hall be thoroughly oompaote.
before aD3' -.'erlil Ii'pliii'd thereon,
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(4) Forms I Forms .hall be. ot wood or ••1 and '0
oonit:ruo'h"d •• 11<) hn;.e r.;,rtar tight jolnt.. AU forma Ihall be eet and
maintained true to I1n~. and grad.. end .i-.n810.. .. d••ignated on the
plant until the oOllorett hal hard.ned luttlol.Jrbl, to perm!:t .ate rem.onl •

No woodft:n apreadel" lhall be tttt i1\ the oonor.t.. AU
8tt:m.hu,.t, 'haVing'.. th..lpll and other delet,rioul _t,rla1l .hall be remved
from th~ forme b.fore oonoretle 1, p1aoed therein.

Form t1•• ot .uit.ble design an4 eon.truotlon m-y oonslet
of .teel ~r. of proper gage. fie. ot .p••lal d••1gA may beu••d but art not
a requirement of thi. projeot.

(6) OC'mltruotlon 0l!erationll 815ru.1I"r•• are of reb:tive1,
.mall she and .halT'"'nili' ieP'Ourd"'Iii" iontinuou. opere;blon. Headwalh,
81do.U, end wi.ng_ll. Ihall be .a.t tull ••pth lln.d working tao.. ehall be
kept hor1lontal. the top .urtaoe. of -.11t .hall b•••rrle. up to .peclti.'
grade, tAmped, 1:I1'()'I....l.«I., and t1nt.hld with a .Unallc edg.... Ap..one -rill b.
floated and "o"led to ... l!lIW)oth tbli.h.Al1 top .wtaotl ot wall. and aU
.xposed aurfao.. of .pron. .hall be p..ot.cted froa the d1...ot ray. of the
.un whil. the oontret. i ••etting•

(6) Con.tNotlol1 J01nt.. No .on.truotloll joint. other
than those Ip.Oifha or .lion on the Plan. will b. 1.11.,..,.4 ':ltoepb by peral..lOIl
ot the En«ln.er. A.n ootlltruotioll joint. lhall be ltq.d and bond.d a.
approved by the Engineer.

('1) Rento""l or Form.. A Jld.nblUJI. ot 18 hove will be require"
to elape. after the~••ti pour In t1i. ,.otlen betore form! will be removed.
the Engineer J!f.\.y ext.n.d tJhll tlme beoaut. ot weather eoDditioN 01" other
oolttU·tlon, that ~ "'''Ilrd the letting ot tNt 101l0r.t.. 10 torml tha11 be
r.moved mthout the appro...! of tblt Englnee....

eue .hall be ex_roiled in r.JIlO1'11lJ tor. '0 a. not to
defao, or injur.. th••truotUJ"l. Supporta .hAll b. removed in .uoh a lI'll!Umer
at to perm t th~ OOllor,t, to WlifonaJ,y ad P'.....U.7 te1c. the .tr..... du.
to lta own wel!ht.

Hol•• and porous .pot. il1 the oonor.t:••urlaoe••hall be
filled in a man~r 'Ati.taotory to the Engine.r. Bolt., Wire.. .to., u.ed
to hold forJ!l.e Ihl.11 b, out ott and oaTered III a l1eat workmanlike manner and
the turfao. flnbhed u .tipulate. il1 ·Pon1." O••nt Oonoret,."

POR'lUlm OEMENt OONCRE'lE

PortlMd 4!ll!lmtnt oonorete .hall be eompo." ot Portland oe.nt, tille
aggr8g~t~. 00.1"•• 'ggrtt,~te, and water, '0 proportioned and mixed a. to
produoe a p1a.tie ~rkabl. mixture i. aooordano. With all requirement. ot
thi•••O,t10n and .uitable to .peoitl. oondlt:lon. ot plao,.nt•
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~ a) !~ttJl"t..lO' All t'lIAtl!r1.ale Ih&11 'be deU..".ered., .tor8d anc! handle«
by th~ m.Atriat' rn'i"~anner 9.sto prennt in",lu.1on ot forelr;n lMterlali and
thf1 da~ge or _t",r1a1e br _tel" 01" bre1\kagfhFaokllged materlall Ihall b.
deliverod in orlg1n~1 paokage. until ready tor ute. PaOkag.. 01" materl~l.

showing 8v1d!!l111)ilt ot ,.ter or other damage ,ha.ll be ..ejeo'hd. All mAtt"lall
lhall be of the tft.peotlve qualltle. and quantit1•• Ip••ttied herein,

( 1) Ocm11b. All o••n1o Ihall bo Qr .. reputable brand and .hall
oonform to t.b.4 ..~olmatlona and telt tor Portland Otlll.tnt. A.8,T,M,Speoitt.
oatlona(Sttrie.l Dedgnatlon 0 160-47) Type II. Higb ear11 8vength eemtnt.
1f used, sllall o~n£~rm to A.S.T.Ve Sp.~ltio ..tlon. (8er1al n••ignatlon 0 160-47)
Type IIl.

C~~nt lhall not cont&1n tll.Ore than. of tri...loS.um aluminate.
kob .aok .hall ""ntain not leu thao. m.n_tt-four (9.) pou,nd. (ne'b) ot
oe.nt and s'Ul:Ih ...* sball 'be eteemed to haTe a Tol\Ul\lt ot one (1) oub1a teet.
No re.aOked (u,ment and no lutnP.Y or parttal1T ••t .e:ment ahal1 be It••d,

011\.. "Aft oonGrne .hall bt .. Illxture ... lpeolfled abon,
in whlah the oellll.U\'t lnthe f1nlthtd prod\\ot .haU be not 1e .. thlln dx (6)
.acks, 664 pourt4*, to .eoure .. minlmwa oompte.alve atrength or 2,500 pound.
at tw~'.mby"'fllght (18) t.'laya.

(2 ) AIi!~{ti. • All aggregate. .hall oontorm to Standard
Spsolf,lo.9.t1m'l' r"r, er a and Teats fot' Pol"naftd ee..t A.S.T.V. Dtd.gnatioD
o 33-45 f.\1.ld It 15...$9T and IUb.equent atMn4_nts thereto.

(e.) F'~!!-?, ~~fi!.S!.~' Fine 'g~e£ate tor eoner.te or mortar
thall oonale' ot oIeafti Goar.e, 'harp 1111.1. .~nd, uneoated and free fro.
lumps of ol~y. ~ort ~r tl~ partia18s, 1011~ Gallehe, loe or frost, and
lnjur10ul amount. of organi. ma~ter. The 'otal quantity of deleteriou.
lubetanoltJ .hall not exoeed three peroent (.) 'by ...lgb'. Sand .hall ..,
the following requirement. tor grading.

Palling No. • de~ 9&-100}C
" 16 " 46"'8~
tt 50 " 10-22%
tt 100 " 2-8%
" 200 " 0"'"'''•

•

•

•

(b) Coarse A~,regate. Coar•• aggregate .hall eonelst of
olean, hf\.r.... dl.rabl.' pl\I"ilo ei~ol eru.he4 etone 01" graftl !raded in ehe,
treo from organio or other deleteriou. Matter, Ind Ghall oontain DO flat ~r

elongat:<tt,d p"niol... Oo..r •• aggregate .hAll '" grAded from cou•• to fine
and ,.hall oonfor. to the following limiting pero'D~' by weicht.

Palling 1-1,/1" ti,ft 96-100%
"1" ft 88-100%
tt I/4ft

• 3&-10J'
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Paa,ing i" Il'Te .6-60%
.. S/Sft.. 10"'30~

.. No." .. O.~

The UJI' of Ul.\Ior••n.d 4\igt.gM, 01' oru.her I"Un .ton. 'Will
not be ptrmitttd.

(3) Admixture$J At th, ~pb1on of the D1.tr10t ~dm1xtur••
mf),y bo \lud to pr•.,.,nt""iegl"egation and 1.oT8 'Workability. Th. Eng1n....
,hall th.en Iptoify the ptoportion and t1P' of admlxtttre to be uI.d.

(4) Water. Th. water uled tor oonlret••hall b' tr•• from
i:nju,rioul t:t.mOum:. cit' oIt, 1,014. alkali. olay, ,.e,etable _tt.r, Illt, .01ub1l
,a1'h or i)tMr harmful matter.

(b) Oonstruotion Method"
SA

(1) ,PY'oEort1onl;t- Con.e', thall be proportioned to
"oure ~h. "tren«th .1 herelnbeort .p',!tte". It .hall b. ptl'mt.uibl. fop
the Dis'brl(ft; to use the Talum method proTldlng that measurlng boxes of
known oapaolty art us.d to .asur••aoh .1.e of agg:"'Ia.t••

To obtain the pre",10u117 .poalfle. Clan "A" lonar.'te, the
follOWing pr'oport1on8 'hall be u.ech

(1) par' ••mtltt
(2) part, flM asgregate
(4) parte ooara. aggregato
(T) gallon. of _tor axlftull per

94 pound .ac of .e.nt.

The Iptcifled water proportion Ihall inolude the total
amount of ..tel' ,,~ be ua•• whioh will Iftllud. fr•• wate" that 11 in the
aggregRtee. and ,.-111 not be • ms••ure lolely ot the amount ot watep to bt
added to the ~x.r.

~o ah~nge in the .out... Gharaot.r or grading of the
mterialll .hAU. hI _t1. without du. notio. to the Engineer and DO work .hall
proo'l'led udng .uoh oluU1t;ed or nb matedah until the. f;nglneer hal duly
determined and 4••1~nattd a mix h...4 on the ntw or altered material••

The """'1'1.1 1ngr.d.1.nt••hall 'be measured .epf\rately 'betore
being mixed end utdforDl proportions ot mater1al' in .aah batch .hlll bt
aoourat. to ""'thi. -6%.

(2) Mlxt~' All concrete shall b. mixed 1n " batah mtxtl"
of appro,"d ty'pe, eioop When.na11 quantitlel do not juetlfy a hatoh 'lII1xtr•

•
No oonerete 'hall be mixed 'WheD the atm,pherl0 t••r8ture

18 below 40 de~r.e. r •• and .uoh preoautlonl 1.1 may be d••med n.o••••r1 b1
the Engineer ehall be uled to prot.at the 'WOrk durlng luoh t~... a. tM
tl'Jmpt'Rttll'e is 'btlow 40 degre•• F. No _terlal oontaining lee or fro.t .hall
be ueed regardl••• ot the temperature of the air at the t1.. Aggregate 11l
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.uoh Ctondl·tlon ehall be heated until the _terial la in a ,at18:f'aCftort
oondition for use.

Conorebe wh.ioh has partially. let or whioh 11 not in plaoe
in the torll1ld.thin 30 nd.nutes after being mixed ahall not be uled.
Retemperlng will not be permitted.

(a> V.aohine MixinG. Mi:x.int,: ~qulpme:o:t shall be of' the
meohaniot\Uy operated type &rid shall be equipped mth a dad.o. tor aoou
rt\te1y mea.suring the ..mount ot water ent.riD,!!: the conerete. the mixer
drum. shall revolve at a epeed ot not le.. than tou:tt,en (14) fmd not more
than tl'ronty (20) reyolu'tionl per minute.

Oonorete .hall be mixed 1n batohe8 requiring a minimum
of one (1) full eaok. ot o.mlnt. Ooncrete shall be mixed tQr .. period ot
not less th~n one .nd one-half minute. alter .11 materials. lnoludint
wat~r. h~V'e baen p1110ed in the mixer.

Th$ volume of ma-tElr1d mixed in e&.oh batoh shall at no
time s:r.Med the mt\nufaoturerts guaranteed capaoity. and the entire oon
tents of the drum shall be disoharged b.for. any materials are plaoed
theroin for the luooeedlng batoh.

The oapao!ty of the mixer shall be of '\.\ch that any mono
lithl0 unit of ooncret. me.y be plaoed and fltl,i.h.d in One oontinuoue
operatio.n.

The ule of mixed-ln-tran.lt eonoret••hall be at the op
tion of the Distriot providing that all r.,uirementl of this Speoifi
oation t'I,re t'lomplhd "lIIr.tth. The mb:lng ot (IOnorete in transit mixing .
equipl!l'9nt thall oonform to require1ltJ1tl which 'Ifill be "esign.ted by the
Engine~r.

( b) Rand Mixi!!j I Hard m1:d.n~ ., be empleyed by p.r
mil!i!lion or the Engitleer in oall's of tJl'$rg.ntr or when small quantitl••
do not jUl!Iti:f'y a tMtohllu1cal mixer. Should "his mhod of mixing b•
• mploy~d. the Engineer ahall ••tabUlh theooncH.tion. and requirements
underwhioh it ,,111 t-.ke' plaoe.

(3) Oonsl!tenelJ. The total. aMOunt of mixj~ water used
shall in nQ 0.... eXO.ea .even (1) gaUon. pet n1n.tr-tour (94:) pound
.aa.\: of oement. The amount of •.ter u.e" ahall be the m1n11111m oonaU
tent with the reqUired Ylorkabili'ty.

Th8 stump .hall n~t e~oeed 4 inch•• on the balis of slump
teets as desoribed by the A.S.T.M. in "Slump Telt for Consistenoy or
Portland Cement Conorete" Ser1al D'ligna~lon 0 143-89.

(4) Flaain,.ponore~~. No oonar.te ahall be piaoed until
thl!t depth and aliaraoter of tJie foundation. the adequacy of the torma,
and the plaoinl'; of the steel haTe been appro..,e4 b1 the Engineer.
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Con~r.te lhall be plaoed in the torma, immediately after
the mixing, in hodlontd layerl not exo.",ding ml.... (12) ineh1t. in
depth. It «hall bt 80 d'po.it.d th~t the aggregate. are not 8.p~rated.

Droppln~ the e~nore~. an, oonliderable dietanoe, .epollting large q'~antltl••
at any poin't, 11,1'14 running or werking 1t alone the torml. or any othft'
praot1oet8ndi~~ to caule .egregatlon ot the ingredient., ~ll not be
aUo"d. Oil,.. thall be teken to fiU ever, part ot the torms.. to work the
ooarrler t\gg!'li!I,,~:l:e bl!\,ok from the taoe. and to toroe the oonorets under IIlnd
around the 1"e!m'oree1'!l.$n:t: wi'thQut dtaplaoing 1t. Man oonor.te .hall be
dep.,dt"d 1:11 Mntinmms hor!l\ontal b.yer., aM whenfJTer praotioab18 aU oon
orete 8h~11 b@ deposited oontlnuouel, for taoh monolithio leotion of tnt
'Work. Conerlt''h shall be depol1ted a. n.arly as possible in its final podtion
to avoid 'l'I'~rf!t~..tion by rehandll".g.

AU ooner.t. in etru.O'tu...,,, ahall bit oompaoted bY' mean. ~t

'.Jlprt'vttd P"'~\lWlt1e, lMtoMtlloal, or eleotdo Tibrator., the trequttnoy of whifJh
8MU be "ubjl';tef; to tIIpproTal by the &gln••r. The 'dbr...t:or8 lhall be rbo••
in -the oononte and thell not bs ab'aohecl to 1Ihe form" or thft relnforo1ns
stMl. In no eu••han the,- b. aUow.4 to ,.lbrat. againet the form,l. The
v~.br ..tion .h.,,11 be ,ufflchntly 1nten•• to Otlu•• the oonor.te to flow l)t
.ettIe readily into plaoe and to Tiltbl)" art.o't the aonoret" over a ra<11ulI
or 8.t lofu,t .t~ht.f.!:n (1e) 1neh... Vibrat10n Ihall be IUPI\lemttnted by fork
ing or 8padln~ by h~nd tool. adjao.nh to tht to~ on .xpo••d tao•• 1n order
to ,.,oure '!!\f.H')t:h den•• Iurfao... The .on",r.t. than b. thoroughly onmJ.)anell
Around relnforcelMD.ta, plpe•• oroth.r 'hape. built into the work. On th.
eurfllotUJ of t~ Iltruoturu. aM on a11 expo.,a lurta"e. and dabl, the o"n
orete "hlll1 bt thoroughly SpAd.d 01' floo.tfut to bring rioh mrtu tot". fate_
The DhtdO'1; _han ps"oTide .u££101.nt apparatu. to inlure uninterrupted
and oontinuou. Tibratlon of the oonoret••

Sp• .,1.l oar. ehall b. taken to pllloe t~ .on~r.te 8011411
•.gainst 1:h. forms .0 1.1 to le..... no Told.. IT'Kutlon shall be tuea to
mak~ all eonoret. 1011d, oomp&ot••ater-tlght, and .mooth. If tor any r •••on
the surfao•• htlTe Told. or are 121 an, wa1 d.t.ot1..... .uah oonoret••ht.l1 be
out out and p:ro~rly grout.d 11' '0 directte" 'by the Engineer. Th. mrttU'
being well tor~ftd into the importeet oonore'e and flDi.h,d orf in a ft.at
workmMll1.ke _nner.

AU r.inforoement thall be ph.oea and prop8rly .,aured in
it! oorr.at ~oaltion berore any Gonorete 18 plaQed 1n the tor~. In
addition, th~ forme .h~ll haTe bf.n 1n.peated and approved by the Engin.~r

and 100•• form 1:1,. at oonltruot10n jolnt. haT. been retightened, all d~l.,
buoke. .lee...... h~nger.. pip.s, bolte, wir••, end any other fl~tur•• r.
quired to tUJ flJIlbetM.d ther.1B ha.ve bettft pltHtecl aM anohored. and the to...
sh~ll haTt b,ftft oleanftd and 011ed al lp4oitl.d. Cono~.tft .hall not b. pl.oed
et any time exo.pt under the dir.ot luperTillon ot the Entin••r.

(6) Cnr!.n; OOllo...te. Unl••• othftrw1e. ep901f1ed by the
Engineer, and a. 80021 ii the forms haTe b.eB "MOTed, all exposed Rurtao••
or <'ODor.t••h"l1 be oured 'by eithe...ppl1i~ a ready-mix.d tMJ'!\bran. ouring
oompound. or b1 .prinkllng the eon.ret. lIlth _t.r and Pl"ot'Gtln~ the
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.urt.~3' with mol_tened ,ackl or mol.t earth. Should the Dt'triot ohoo••
to ,u,.the membrane ouring method, the oompouncl and .thod ot ..pplloation
,hlAU be aUbj eat to approval 'by the Engin.er •

Th. auring of oonoret, .hall b. eon1:1nued tor Il p"l"l(')d of at
h8.St '<!lf1)n (7) day. after plaoing, it norMI Portland o••nt 11 uud, or
t"r thT~. (S) days it high ..n.1"ly Itrength oement i. und.

( (3 ) F:Lnieh1n.r.; ConOT8'te. Imm.edla.te1y •.rter tJhflt rflmval of
rOX'MIt Jl 1'\11 f~.n8 fuid'li't'igui*r'proj';ot1 !)nll shAll be etruClt ttutth from ell
t":tk',)Md (Yxhrior and interior e~no1"l!!'b••\\rr&Oe8, AU hr.'l1."'te. poro'~1!1 epote,
h\·m~yoom:b. rook pookets. or other imperteotiotlJ!J in th. tII'!rf!!.'••l'ftll be
fJ1eened out f\nd oarefully £11141'<' with .. IfOrtar or the .... ee.n...Mm.ent
oontt'mt flnd Good.tanoy o.s the oonor4,-t;h

After t,he oornpl"tion of the pointing, a. erMU1~lli the
IIUr1'floes and slabs .hall be thoroughly floated with a 'fIl'Ooden float.

(0) R~a8ur'm$nt. Sinn. th8 Distriot ~11 do th~ ~ee.t*ry work,
1t will no t be neoeuary' to m...u',ure the .truoture. tor pe.YJllf!nb.

(d) Bash tor £!lm.entt No balb tor plymtnt 1. hereb3' speoified.
... the work wilt be peri'or.d entirel, by the l>1.tr10t•

REINF'OROINO STE-ElL---'---
The Distriot shall furnish In~ rl~o. all st.et r,lnt~rotment

of th~ qualit,. type end 81ae designated in aooordano. with th.'.'Sptolfloatlons
and AI shown on the PlAue.

(a) .Materll\lt Steel for retntorolng bars to be embtdd,d 1n l)onoret•
• hall be oorrugated or detol'lMd bare 01 th.. iii' eho"ffn on the Plan.. :Barl
Ihl'lll btit rolled trom open hearth .tee1 biUet. (not 1"....roU.' _tertal), and
IIhall oonform to the r.qulr'fl\fm.te of the "Standard 8peoUloA'tioTlI for ~Ulet.

~U;ed D!!lrs for Concret.. Relnf'tI,.••ments," Serial Designflltion ,A It).~9 A.a.T•••
BM't1 shall be of' tM grftd~ therein epeolficd a. inttzolMc!l!l"te g....d.. Bare
'hall b$ Iree trom d.tlotl and ldDt. aDd troll bend' not .hmm on the Plan..

All bar••hall be of n~ Itook, tree trom rust, .~.1., mill
.a"~f), or flxooesive ruet when plaoe" in 'the lIOrlc. A thin eOlt.1nr: or red
~'8t r.,ultin~ rrOM Ihn,rt .xpo.ure ~11 not be oon.id~~d ~bj@ot.ionable, but
"'IV bart havll1g ru.t 80a11, mill lcal., or a thiok r",.t ooa-t .MIl be tho"
roul;hly oleaned or ehall be rejeoted and rlJlll)Ttd trom the premU-..I upon the
ord~r of the Engineer.

{b) Plaoli!' thet Dlttric)t .hall 8uppl)" all noellJtu1 wiring,
.upportlll. end labor o' put the t'e1ntoroement in plaoe, fJ"t~n H! aeour.l,
Md ke.,p it in plllo. whil, oonor"t. 1. b"ing pouted. Oonere1:. ftplloing ohairl
and other aoc@uori•• oon.tormi~ to A.tht. Standarda mAy be UI.ct to hold the
b~.!"II! 1~ pol1tlon at the option of the 1>11t1"101:, but .uoh items P.re not ..
stipnlation of the,. Ipeolt1e~tlon.. fhe 1>11triot .hall plaoe the bar.
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1ndlo..t~d on the P1eJ11 and eaid bar••hall be out and bent, &. required emil
prop$rly mred tog~ther. All bending 'hall be ...outately done a. eholm on
the Plans an,d by lM"t:hode t.nd appliancea apptoTed 'bT the EnginetJr. AdjalniDg
bu. and .pUO@l etlall overlap at lea.t thirty-six (86) diameter. unleea
otherwisf.l ,pf}a~f.hd. 'the uee of pebble. 01" 1fOoden block' for bloOking w111
not be ptJrmithd. Pt,oa"t oonori9te blooking (u· bar ohair••hall be uaed in
Blabs, and t:lther. plt;,Q~s where e,ppl1.uablh '

the pl~o1~ and faaten1ng of reintoroements in eaoh ••otion
o£ the work 80.,11 be approved by the Engineer bstore .N:ly' GOnoretilt ie
depo8:l.t~d in th~ 8Il)o't!()n.

O\tt],~t. l~Klt, ttt" and "1rt. of Sttuotur. 10. S and ttlif' and nO" of
structure N~. ,. r.11'1re Gunit. tor portlonl of the outle'b trandtit:Jn. aD!
tor the dH:bh linings-All .uoh 'WOrk, inol\ld1ng the neo...ary earth work,
.hall be t4on. b1 the Dietriot.

(a) E"rth Work a All .peo1t'lof\tl~l1. horelnberore listed for .trip-
,pl~, exol\\fttlort ind oompaoi:ed or 1"01104 earth tll1, eto., ulu\11 apply in. all
a.see. For tl~ ditoh•• ~nd fill' tholl be p1.aed and oompaoted before the
81IoUone are .h~,ped.. All hand trl_n.g Ilnc! tine gradlnr:. oU1:iting of diteh
.eobion., eto., ahall be done to linea and grad•• e.tablished by the Engine.r.
Beror~ any Gunit. ie plaoed. the earth flU, or .8otionl .hAll 'be thorcnllh1r
moistened by .pdnkling.

Cb) !g!.f~~ate8 a Fine aggrega'be shall oond.t or olean hard
d,U'e1~b 8flnd. lfilr'grt\®d t'r"m fine to oonrse, with no partiolelJ larger tbNl
S/8 1noh. It f'hlill1 bt £1"8e frol1l organl0 _tter and ahall not oontain more
than 5% by weighb pauing the No. 200 litve. The aand used shall oontaill
not le!S than. S% lind not more than 6% of moie'turf. .

(,,) Rein!' or<utltl$nt. V....h wire reltd'oro$men~ .hall 'be plaoecl aa
Ihown 011 tb~ Pl~Y.l" lrl {toma hereinbefore '1'6011':18<1 under Portland Cemm:b
CIJ!1~r'9tl! lIUld R.~!nful'n!.J1g Sted thall a.pply to th!a work. Gunite shall b.
eur~~ :In, the n,~ ""nner as Ipeoirl~d for Portland Cement Conorete, end the
.ame p!'8cautions ehall apply for proteotlan from tree&1ng.



•

•

•

•

•

•

•

•

•

•

•



•
Condensed Smnmary

WHITE TANK PROJECT
ARIZONA.

Capacity in inches of' runof'f'

•

•

•

Capacity
Length
Drainage Area
Max. Fill Height
Spilhray Size
Spillliay Capacity

Constructed, Spring 1954

structure
No.3

2655 ac.ft.
7700 ft.
24.1 sq.mi.
30 ft.
1100' x 3'
16150 cfs.

Structure
No.4'

1036 ac .ft.
6800 ft.
10.3 sq.mi.
20 ft.
2 @ 165' X 3'
4400 cfs,

1.89

•

.,

Crest 'vidth
Side Slope
No. of outlet pipes
Size of outlet pipes
Evacuation time
Sediment production:

0.3 A.F. per Sq.Mi. per yr. est.

Total embankment
Cost emb.
Cost Rolling
Cost Sprinkling

Total structural excavation - 145, c.y. @ .30

Site preparation .. total cost
Clearing 8c Stripping .." "

10'
2i:l & 2:1
3
48", 4811 & 24"
80 bra.

351..481 c.y.
.272 c.y.
.02 c.y.
.02 c.y.

10'
2:1 & 2:1
2
3()l' & 3611

118 brs.

171.. 728 c"y...
.212 c.y.
.02 c.y,
.02 c.y.

/ I / .',... I
"";; - CI ~. 1,/ f ~

.;" 'J / ""

•

•

•

•

Estimated total cost of project - - - - - - - ........ ~;4l7;'375.00
Estimated private contributions - - .. - - - - "- 218,287.00
Estimated public II - - 199,088.00

Annual 0 &M Cost (non-federal) - - 3.. 750.00
Estimated annualc ost of project

(50 yr. amortization) .......... - .... - .......... -20;860.00
Estimated annual benefits (same basis) -.................... 35,220.00
Benefit - cost ratio 1.7 to 1

Spillway Flood design Frequency: 6" tropical summer type storm
(.005 Probability)

Reservoir Flood design Frequency: 4" tropical summer type storm
(.01 Probability)
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• UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
-------------------------

~!;;h~~;;~~t.=€;?e;if.;e Arizona State Office, Phoenix, Arizona

<2~
/~v

•

•

SlJfUECT: \vATERSJlEDS - l'/hite Tanks Project -
Report on Flood of September 5, 1970

TO: H. E. Strong, State Conservationist
SCS, l~oenix, Arizona

DATE: November 12, 1970

L ..J

•

•

•

•

•

•

•

•

1. In the summer of 195t, two flood control structures, identified as
tvhite Tanks No.3 and No. tl, were built by the Soil Conservation Service
in cooperation with the County of Maricopa, the Municipal \Vater Conserva
tion District No.1, and the Agua Fria-New River Soil Conservation District.

2. The project was known as the lfuite Tanks Erosion Control Project and
SCS participat ion was under the Pilot IVatershed Program.

3. It is reported that 4.5" of precipitation were recorded in a gauge
near the intersection of Jackrabbit Road (195th Avenue) and Ivest Indian
School Road. (See attached map.) This is believed to have been near the
center of maximum rainfall with somewhat lesser intensity near the summit
of the lvhite Tanks Mountains about five miles to the west.

4. The rain is reported to have started about midafternoon on Saturday,
September 5, 1970. The maximum intensity is believed to have occurred
between 6:00 and 8:00 p.m. It was reported that water started flowing
across Jackrabbit Road in the vicinity of Thomas Road about 7:00 p.m.
and ceased to flow across the road about 9:00 p.m.

5. The elevation of the high point of the watershed is 3671'. The
spillways of Structure No. 4 are at elevation 1050' with the top of the
structure at 1056'. The elevation of the rain gauge is approximately
1165' •

6. Structure No.4 was designed to impound 1036 acre-feet from a drainage
area of 10.3 square miles.

7. Since 1954 developments north of Indian School Road and west of Tuthill
goad have causer! four square miles of watershed originally designed to flow
into Structure No.3, and an additional 1.8 square miles of watershed to
flow into Structure No. 4 along Tuthill Road. Additional land developments
between Jackrabbit Road and Tuthill Road plus improvement of Jac!{rabbit
Road divert still another 2.7 square miles of watershed into the north end
of Structure No. 4 along Jackrabbit Road.
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8. Thus at the time of the storm there was a total of 18.8 square miles
of watershed contributing to Structure No.4. This is 8.5 square miles
more than the 10.3 square miles for which the structure was designed.

9. It should be noted that chronic deposition of coarse sands in the
borrow channel on the west side of Jackrabbit Road limits the flow of
water diverted into Structure No.4. Excess flood waters flowing south
along Jackrabbit Road overflowed the pavement in the vicinity of Thomas
and McDowell Roads causing damage to an unknown number of homes in the
subdivisions east of Jackrabbit Road.

10. lIigh water marks indicate that the Structure No. 4 filled and the 165'
wide Tuthill Road (west) emergency earth spillway flowed for a short period
at a depth averaging about 0.8'. There was no erosion in the channel except
for a small l' deep headcut at the extreme south end where it emptied into
a flood channel along the north side of an auxiliary Air Force landing field
that appeared to have been carrying 10 to 20 times the spillway flow.

11. flow through the Jackrabbit Hoad (north) emergency earth spillway,
also 165' wide, averaged about 1.6' in depth. Surveys after the flood
indicate that the crest of this spillway is now about 0.4' below the
elevation at the time of completion. It is believed that most of the
lowering of the earth spillway crest resulted from wind erosion and from
use of the cleared spillway crest area as a driveway for vehicles and as
a practice ground for horsemen and motorcyclists during the 16 years since
its construction. The high water marks indicate that the water surface was
0.4' higher at the Jackrabbit Road spillway than at the Tuthill Road (west)
spillway. This could have been the result of wave action or a west wind
across the one·mile reach of the reservoir. Erosion in this spillway from
this storm was negligible. Floodwater through the spillway crossed un
improved desert for one-half mile before co-mingling with larger onslaughts
of water flowing from the north and west.

12. The two principal spillways equipped with gates remained closed during
the storm. Had they been open they would have had little effect upon the
reservoir hydrograph because of the intense short-period of runoff. The
reservoir was emptied in a matter of a few days thrbugh seepage into the
ground.

13. Structure No. 3 with a capacity of 2655 acre-feet and a designed
watershed area of 24.1 square miles, received an inflow of approximately
350 acre-feet. The rainfall was less intense on this watershed than on the
watershed of Structure No. 4 and as mentioned in paragraph seven above.
As mentioned above, four square miles of this watershed has been diverted
into the watershed of Structure No.4. Runoff from this four-square mile
area was quite heavy.
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It is recommended that consideration be given to correcting the overload
ing of Structure No.4 by combinations of the following alternatives:

A. Redesign the roadway fills and channels in Sections 18 and 13 so as
to permit the four-square-mile area in parts of Sections 2, 3, 10, 11, 12,
13, and 14 to drain into Structure No. 3 as originally planned. (See map
attached.)

B. Construct one or more small retarding structures north of Indian
School Road to control runoff from all or parts of Sections 13, 14, 17,
18, 19, and 20. (Structure No.4 14as not designed to receive runoff from
this area but since 1954 the runoff has been directed into Structure No.4.)

C. Enlarge Structure No. 4 to enable it to safely accommodate runoff from
Section 29 and that part of Section 32 that Was not originally designed to
contribute to Structure No.4.

D. If it is not practical to materially increase the capacity of Structure
No. {I additional structures should be built upstream, possibly in Sections
23 and 25.

%~.7};7;;htt~J. .~lr1~'
ta Conservation Engineer

Attachment

cc to:
E. J. Core, Head, E&WP Unit, SCS, Portland, Oregon
Kenneth E. Grant, Administrator, SCS, Washington, D. C.
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• UNITED STATES DEPARTMENT OF AGRICULTURE

• SUBJECT:

SOIL CONSERVATION SERVICE

Arizona State Office, Phoenix, Arizona

ENG - Trip Report - ~bit. Tanks Project DATE:Deeember 17, 1969

•

•

•

•

•

•

•

•

•

TO: H. D. ~~diCk!."".sf~~"c.onservntiOn1st
SCS, Phoe~x, Arizona

L On December 12, 1969 I accompa~d District Conservationist Arnold Nowotny
anti Inspector General Auditors Nib Dahlstraad and Duane Maddox on a to~

of the l~'hite Tanlts Pilot Hatershed hoJect.

The following deficiencies were noted that should be corrected'

1. TIle principal spillway sate valve at the west end of structure 04
is pnrtially CCTVe1:cd with rocks nnd dirt. The :SS1'I1'l! is true of the outlet
gate at the SQuthea~t corner of thi! structure.

2. A trash dump situation in the reservoir lit the north end of the struc
ture should be eradica.ted. It is un8f.ghtly, unsanitary. cO\.lld cause principal
spill~ay stoPPaGes and causes one to wonder 1f the people benefitting
really :lppreciate the project.

3. nle valve stem is bent ort the south principal spillway gate of struc
ture #3 and is inoperative. The current position of the gate 19 about
15% open.

tt. The center and north gates of structure '3 are relatively clean.

5. All Bates should be cleaned up, tested for proper opening and clos1ng,
and r~paired or servieed aa needed.

Upon returning to Phoenix I lRade courtesy calls to Mr. Lee Obsiek,
Ass1,stant Chief .Engineer of the Flood Control District of Maricopa
COllnty, ~nd DicJt Yancy, engineer for the Beardsley Project. I learned
from them that the. flood Control District inspected the project twice
a year , that the co';nty had a maintenance agreement with the Beardsley
Project, that both ~~e aware of the need for maintenance and a part of
the items noted in their last inspection bad been taken care of.
Dick Yancy further agreed to try to perform the outlet gate maintenance
before thB end of January 1970.

J. J:/:iir
Stll~e' Conservation Enp.lneer

cc ,!leo ._~.t9n~~...,:MjJ-.t._§'Si!!.!L~!1~.!!m!o.!~Jst - liatersheds
Arnold Nowotny, DC, I~oenlx
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•
UNITED STATES DEPARTMENTpF AGRICULTURE

SOIL CONSERVATION SERVICE Room 3008 Federal Bldg., Phoenix, AZ 85025

• SUBJECT: WS - Williams-Chandler WPP
Rittenhouse FRS Embankment Repair

DATE: May 10, 1978

•
TO: •R. M. Davis, Administrator

SCS, Washington, D.C.

Thomas G. Rockenbaugh
State Conservationist

• Attachments (2)

cc: Kenneth L Williams, Director - WISe
Stanley Hobson, Head, Engineering Staff, WISC
Joe Knisley, AC, Tucson, Arizona Area Office

We have kept you informed on the progress of studies made on the embankment
cracking problems in Arizona. The study team has recently issued their
final report. We understand the Engineering Division has received copies.
In keeping with the recommendations of the interim and final reports, we
are proceeding with designs for repair. At present, our plans are to in-

.A1/~ / elude the following structures in the repair program: Rittenhouse, Vine-
;V~~ yard Road, Magma, Buckeye and White Tanks. As each design project is co~

. pleted ready for a construction contract, we will request funds for the
,n~ necessary repair work. The further investigation work recommended to

...ty . (() . .L determine extent of cracking to define where repair work is needed will
• . .(i;vi/~~l~ "also be part of our future requests for funds.

tlyv·r / We have prepared construction drawings and specifications for the installa-
",0,/' ... tion of a filter drain in the Rittenhouse FRS, Williams-Chandler WPP. The
(~ .~ plans have been reviewed and approved by the WTSC. Two copies are attached.

Ibv .'~, ~e feel it is urgent to begin the recommended repair work as soon as possi-
rfiAfl ~,~) ble to avoid further risks in damages and/or loss of life that may occur
~. c '~ .•t should failure result from storms during the up-coming summer thunderstorm
~.. '. V ~~;,~ctivity. As you know, this has always been a source of concern to us.

• '.p'~ We request funds for the installation of the repair work for the Rittenhouse

~~ 0</. ~.;ft.0nows: Construction $320,000

~:~ (JJ~ Engineering Services $16,000

i
~b1tj e'funds for engineering services are requested to allow a contract for•. 1u1r) ~ E services for inspection of the installation. At present, our personnel

VV· ... / ssignments and workload will not allow changes to inspect the work to be
updertaken. A copy of the report is attached.

dJy
~>rz
~~/
• oP':, ~
tJ' 0~O'

•

•
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United States
Department of
Agriculture

Soil
Conservation
Service

3008 Federal Bldg.
230 N. First Ave.
Phoenix, AZ 85025

I have reviewed the "Probable Maximum Flood Study, White Tanks #4," prepared
by the Flood Control District of Maricopa County (FCDMC) and attached to
letter dated September 28, 1983. In their analysis, they used the Corps of
Engineers' HEC-1 computer program to develop and route the probable maximum
flood through the structure's reservoir. They also included in their analysis
a study showing the effect of 1-10 on flood flow peaks and volumes.

•

._-
•

SubJect:ENG - Dam Safety Analysis - White Tanks #4

TO:W. Wayne Kill gore, ASTC(WR) IJ./VX"
Phoenix, AZ

Date: November 17, 1983

File Code, 210-28

•

•

•

•

•

•

In general, I agree with the assumptions and parameters used in their
analysis. I checked the rainfall and curve numbers used and they appear to be
reasonable. I am not familiar with the HEC-1 program, as such, so Ido not
know exactly how the data is used in the program. For instance, it appears
that the same rainfall amount was used for the 6-, 12-, 24-, and 72-hour
storms. The amount calculated was for the 6-hour storm. This will need to be
discussed with them, since I may be misinterpreting the input and output of
the program.

There is some difference in the total drainage area used in the county's
analysis (14.33 sq. mi.) as compared to that used in the work plan (10.31 sq.
mi.). However, based on existing conditions, the 14.33 square miles appears
to be correct.

As stated above, I generally agree with the assumptions used in the analysis
in order to test the dam by maximizing the amount of flow entering the.
structure. (For instance, assuming that the Caterpillar Proving Ground Levee
will not fail although it is overtopped.) This assumption is fine in order to
test the structure under the most severe conditions, but since it was
determined that the floodwater retarding structure would overtop and was
assumed to fail under these conditions, I think it also would be logical to
assume that the Caterpillar levee would fail if overtopped. If this is the
case, an analysis needs to be made to determine the effect of a break in the
Caterpillar levee. It might be possible that sufficient water would be
diverted out of the watershed by I-I0~ that the structure would be safe from a
maximum probable storm, i.e., the dam would not be overtopped. At least I
believe this analysis needs to be made before funds are expended to raise the
top of dam elevation or other corrective measures are performed.
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I suggest that a meeting be scheduled with the Flood Control District in order
to discuss their present analysis and determine the procedures to be used in
analyzing the effect of a breach in the Caterpillar levee.

Should you have questions concerning this review, please call.

#1-7 c:.- /'Jt:,-U;',v7
Harry C. Millsaps
Hydraulic Engineer - WRPS

cc:
Ralph Arrington, SCE, Phoenix, AZ
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t P.O. Boz 2890
\lash~ton, D.C. 20013 ~ ~.kY 2 :
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EJiG-7-S Reports - Deficiency laporta-Summaries ~

\.
Thomas G. 1lockenbaugh, State Conaervationist
SCS, Phoenix, AriZona

we have reviewed the RepOrt of the Crack Study Team, AprU 27, 1978,
regarding the dams in Arizona. 10. addition, we have reviewed the. final
design report, drawing., and Ipec1flcat1ous 011 t.;he dra1na&e measures
planned for the R.itt-mhoua& rloodwateE: ReuE:dtns StE:\lcture. We think
the team's report adequately outlines the scope of the probleQ and
necessary de.e!in considerations. The drain designed, 1£ :Installed as
intended (adju8tments made where necessary for crack depth), should
provide a penunent answer to the cuting concern regarding the safe
performance of the llttenhause structure as affected by cracking. Belo''''
are 8001e qomments for your future reference:

1. The study team has identified several items which need to be
recognized in current planning, design, and construction to
assure safe performance of earth dams built in a bot, .arid
cU..mate. Alao included are iteAS involving lBonitorinbdurini;
the operation phase which require consideration in O&H plans
and agreements. We are sure you will be taking wbate\'er steps
are Dece.aary to see that the planning, design, and operation
needs are provided aa ident:Uled :in the report.

2. While the repoE:t identifies that the. uist1D.& eracking
phenomenon is due. pr1nc:ipally to desiceation. we. are very
concerned about the potential for cracking due to regional
subsidence. For this E:e&SOQ, we think the aethods outlined on
pages 9 and 10 of the report should all be used.

3. The design concepts to control crackinl; a. deseribed in the
report are all feasible. As aentioned. some control of
vegetation, espec:ially deep rooted, vill be necessat"y. The
use of earth placed 4r)' of opt:lJllum aolsture and even at higher
than normal elensities wUl areatly reduce cracking. However.
a uonyie1din8 foundation is then IDOre necessary to eUminate
cracking by other .eaus. The. enclosure of a central core in... a
lIloisture barrier vill also work. As po:fnted out, there are a
few probl._ related to conatruction that 11&1 DOt lI8ke it the
aost practical. One caution 18 that the l201stura 'barrier must
extend into the foundation euffleiently to prevent .oisture
-igrattou laterally aDd thell outward to the atmosbpere•
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Thomns G. Rockenbaqh
2

•

•

•

•

•

•

•

•

•

We think the study team bas done a lood job. You _de a aoocJ s.lection
and they were up to the ••signment. EYeryone involved 18 to '"- commended
for their efforts. We .Ul be looldnl forward to the j.euJ,1..J.JLvestyation
and remedial mea.~.•' .to ..lJe.!J!f#e1opect_Ql)....th._xemd,Il1A& dam8 exhib1t itig
.•iiniflcant ..erac~. ~'-""-'---'-- -.-.

Nail F. Bogner
Director
Engineering Div1.siDn

cc: K. L Williams. Director. TSC. SCS, Portland, Oregon
J. w. Mitchell, Director, Watersheds Division. SCSI Yashinston Office

USDA:SCS:ENG:~~~n:X7;;;V629:cn:5/23/78:Card #1666
./ . l'" ",,-~...A.

/;"" ~ ...
i~ ~~
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State of Arizona

DI:PARTMI:NT OF WATER RESOURCI:S
99 E. Virginia Avenue, Phoenix, Arizor'lo 85004

November 3, 1981

Mr. William D. Mathews
Chief Engineer and General Manager
Maricopa County Flood Control District
3335 West Durango Street
Phoenix, Arizona 85009

F""\~\~

",/BRUCE BABBITI, Governor ,'. i

WESLEy.'. STEINER, D"«to. ¥

•

•

•

•

•

•

•

Subject: Ph~~~ I Inspection Reports
White Tanks Retarding Dam No.3 (7-28)
White Tanks Retarding Dam No.4 (7-29)

Dear Mr. Mathews:

Enclosed are copies of the Phase I Inspection Reports on White Tanks
Retarding Dam No.3 and White Tanks Retarding Dam No.4, including
copies of the Corps of Engineer1s September 14, 1981 letter approving
the reports. These reports were prepared by the Arizona Department
of Water Resources in accordance with a contract between the Depart
ment and the U.S. Army Corps of Engineers through authority vested by
Public Law 92-367, the National Program of Inspection of non-federal
dams. The reports, representing an independent appraisal of those
features affecting the safety of the dams, have been prepared in
accordance with the Federal Guidelines for Safety Inspection of Dams,
and the findings reflect the criteria in those Guidelines. We apologize
for the delay in transmitting the reports to you.

The reports conclude that both White Tanks Retarding Dam No. 3 and
White Tanks Retarding Dam No.4 are in a non-emergency unsafe condi
tion due to the inadequate capacity of the emergency spillways and
cracking identified along 40 percent and 90 percent of the lengths of
the structures, respectively. They recommend that the owner begin
implementation of Phase II Studies to:

(a) Expand the hydrologic studies on the dam~ which will facil
itate preparation of plans for enlargement of the spillway
capacity and,

(b) Evaluate the geotechnical conditions responsible for the
embankment cracking and recommend remedial construction.

Think Conservation!

Office of Director 255-1554
Administration 255·1550, Water Resources and Flood Control Planning 255·1566, Dam Safety 255·1541,

rh"." Wmnlng 0fllce 25515~a. Water ' Is At ministration 25 - 5
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•I

Mr. William D. Mathews
Maricopa County Flood Control
District

, Page 2 Nove mber 3, 19 81

•
In addition, the reports recommend specific maintenance items to beperformed by the owner.

We are aware that the FloOd Control District and the Soil Conserva
tion Service have made studies of cracking in earth dams in the
Maricopa County area, and that, based on the recommendations of those
studies, the SCS has prepared designs for remedial construction to
White Tanks Dam No.3 and White Tanks Dam No.4, which construction

• is now underway. These designs have been approved by the Department
of Water Resources and Safety of Dams engineers will inspect the
constructi~n as it progresses.

We wish to meet and'''discuss further the other areas of concern
identified in the reports and explore avenues to be used to eliminate

• these concerns. We will appreciate an early reply following your
review of the reports in order to schedule a meeting for discussion
purposes and possible future scheduling in relation to work at other
dams owned by the Maricopa County Flood Control District.

We will continue to rely upon your support and cooperation in assuring
• the restoration and maintenance of these damsfor"continuing safety.

Sincerely,

•

•
Enclosures

• cc: Mr. Ralph Arrington
Soil' Conservation Service

•

•

WESLEY E. STEINER,
Director
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WHITE TJOO{ AND TRILBY WASH PROJECTS
ARIZONA

•

•

Condensed Su~ry

Structure
No.3

Structure
No.4

McMicken
Dam

1.6

1956, C of E
9.3 Mi.
223 sq. mi.
38 ft.
2,000 ft.
60,000 cfs.
19,000 AF

:
1954, SCS
1.3 Mi.

: 10 sq. mi.
20 ft.
2 @ 165 ft.
4400 cfs.
1036 l~

/7/)7:-r 'y
1.92.1- :

Cooperating Federal Agency - -: 1954, SCS
Length - - - - - - - - - -: 1.5 Mi.
Drainage Area - - - - -- - - -: 24 sq. mi.
Max. Fill height - - - - - - -: 30 ft.
Spillway Size - - - - - - - - 800 ft.
Spillway Capacity - - - - - - 11,750 cfs.
Reservoir Capacity in ~F.- - : 2655 AF
C:/l,I,,"',IJ....,tl'1i : 'SI,tJi'1 cy

Reservoir Capacity in inches
of runoff - -

•

•

.. -

12'
2~:1 & 2:1
1 box
11' x 20'
4400 cfs.

··

··
10'
2:1 & 2~1

2 pipes
30" & 36"

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

Ac.Ft.Per sq.mi.per yr. est.: .3

Total cost .of Project - $395,145.00 $2,180,000.00
Private Contributions --- 196,057.00 180,000.00
Public Contriblltions 199,088.00 · 2,000,000.00·

hnnual 0 &M cost(Non-Fadcral): 3~750.00 17,000.00
Estimated annual cost of • • ~•• project :

(50 yr. amortization) .. -- 20,860.00 · 115,000.00·
Estimated anImal benefits ··

(50 yr. amortization) - - - 35,2~0.00 200,000.00

• Benefit - cost ratio 1.7 to 1

•

•



Attached are the signed cover sheets for White T8nks~ Sites No. 3 and 4, ,
indicating WIse coapproval. Concurrence in repair for Site No. 4 was given
in our memo of May 18, 1981. Approval for Site No. J is given subject to our.';",_
comments below and as shown on the attached cOP1 of red-lined drawings and
specifications.

t:J))~,,:

-pj~

c:b/ 0 -/~ .

Date: June 3. 1981

West Technical Service Center
511 NW Broadway, Room 510
Portland, Oregon 97209

Soil
Conservation
Service

To: Thomas G~nbaugh,....stat~ Conservationist,
SC~hoen1x,~<Sila

Subject: ENG - Design ... RepAir of White Tanks No. 3
- Structure, White Tanks W.P.P., Arizona

~

I
.1

I,

.:
I
I

.'I

The dam will be temporarily breached While repairs are made,. A flood occurr
ing at that time may cause considerable damage. As with the repairs made at .'
Graveyard Wash Dam, the following precautioBs are advised:

1. The construction schedule should provide thet the critical period, during
which the structure 1s breached, be kept to a mini1BUlll.

2. The critical repair should be 1Il8de in a season when the probability of
floods is least.

~
I I

I

3. All approving authorities and sponsors should be made aware of the condi
tions and possible consequences.

The geologic investigation trip report of February 23, 1981, included in the :, ,
design report, suggeststbat variability in foundation materials may have '
contributed to the cracking problems in the "{ciuitJ of station 58+00. We
assume that foUDdation excavation in this area will be closely observed during
construction. '

Use of a two-element vertical drain i. recommended where tbeembaukment i.
being reconstructed. Thi. will protect against a piping failure initiated by
future settlement or dessication cracking. The coars. element viII bridge
larger crack sizes and will conduct • larger volume of seepage frOM erac~ to ,
the embankment drain outlet. Drain materials alre4dy specified can be used.
We suggest a t1f'o-foot wide section of "emban1aaent drain" aaterial for the
filter and a two-foot wide section of "coarse aggregate drain" material for
the coarse element. (see red-lined drawings for detail•• )

•

CK C. STEVENSON
Acting Read, Engineering Staff

Se.p.efa f e~:C§Ve r

cc: IAlph H. Arrington" State Conservation Engineer, SCS, Phoenix, Arizona
Donald z':"W1i111n; Head. Design Section, ENG, WTSC, SCS, Portland, Oregou

The Soil Conservation Service
is an agency 01 the
Department 01 Agriculture
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United States
Department of
Agriculture

Soil
Conservation
Service

,.:;.. l-"'!

West Technical Service Center
511 N.W. Broadway, Room 510
Portland, Oregon 97209

--j<, ' _/J
~-r
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•
Subject: ENG - Design - Repair of White Tanks No. 4

Structure, White Tanks W.P.P., Arizona

To: Thomas G. Rockenbaugh, State Conservationist,
SCS, Phoenix, Arizona

Date: May 18, 1981

•

•

•

•

•

•

•

We have reviewed the final design report for the above project per your request

of April 29, 1981. We recommend limiting the maximum drop of the drain fill

in placement to 30 inches. This was discussed with John Sullivan in our

telephone conversation of May 13, 1981. Other minor comments are as red-lined on

the attached drawings and specifications. Please forward the original cover

sheet for coapprova1 signature.

/,. £,~
I " ---

j~~:!'~~EV~ENSON
Acting Head, Engineering Staff

Attachment

cc:
Ralph M. Arrington, State Conservation Engineer, SCS, Phoenix, Arizona
Donald E. Wallin, Head, Design Section, Engineering Staff, WTSC, SCS, Portland, Oregon

• The Soil Conservation Service
Is an agency 01 the
Department 01 Agriculture

SCS-AS-2
10-79



• • ...!

TO: Ralph Arrington, State Conservation Engineer
SCS, Phoenix, Arizona

EN - Arizona Dams - Crack Location
A&E Investigation Reports

DATE: June 20,

West Technical Service Center
511 NW Broadway, Rm. 510
Portland, Oregon 97209-

Soil
Conservation
Service

SUBJECT:

•

•

•

•

•

The reports prepared by Fugro, Inc. of their findings and recommendations
for the Buckeye #1, White Tanks #3 and #4, Magma and Vineyard Road Dams,
have been reviewed with much interest. The reports are well prepared.
Data is presented in a bgical, easy-to-use manner.

Analysis of their data verifies that repair work is necessary at all five
structures. With the possible exceptions of White Tanks #3, it appears
sufficient investigations have been made to obtain data to determine the
extent and magnitude of needed repairs.

In the recommendations section of the reports, the consultant refers to
proposed drain-filled trenches as cutoffs. Such terminology is not
consistent with earth dam nomenclature where cutoff normally signifies
an impervious barrier. We suggest that the terminology in the reports
be changed.

Buckeye #1 (Buckeye Watershed)

Alternate "a" is an interesting concept and upon further study may prove
to be a viable solution. You may want to have your designers check it
out.

•
Alternate "b" is favored by our staff to repair this structure. If you
select this alternate, it is suggested that in preparing the designs, you
insure that:

1. The drain trenches extend well into uncracked areas at each end.

2. Detail the outlets similar to those installed at the Rittenhouse Dam.

•
3. Apply any lessons learned at Rittenhouse to improving the design
concept and specifications.

4. Install repair measures in questionable areas as well as demonstrated
distress areas.

•

•



•

•
Ralph Arrington
6/20/79

White Tanks #3 (White Tanks Watershed)

2

•

•

•

•

•

•

•

•
'~"
:'~"'~\

•~ ,.~q;

lr;j~

The pattern of cracking at this site ~eparts significantly from the
pattern at the other sites. We are particularly concerned about the
deep crack at station 58+05. It is recommended that the original
geology and other investigations data be studied to see if this crack
may be explained by discontinuities in the foundation. It may be
necessary to do more investigations to better define the cause of
this deep crack. Seismic study may be helpful. Borings to check
foundation conditions may be required.

We believe it necessary to know more about the cause of this crack
before a design of corrective measures is completed.

White Tanks #4

Alternate "a" presents a real possibility to solve the potential problems
at this site. It is suggested that this possibility be fully evaluated
in selecting repair measures.

From the standpoint of evaluating the overall condition of the dam,
alternate "b" provides the opportunity to observe and log all the cracks.

Vineyard Road Dam (Apache Junction Gilbert Watershed)

The data collected show this structure to be badly in need of repair.
We do not look at alternate He" as a viable solution. It appears that
alternate "a" is the best choice for long-term correction of the problem.
The suggestions enumerated for the Buckeye #1 repair should be considered
in the design of repair measures for the Vineyard Road Dam.

Magma Dam (Magma Watershed)

Data collected indicate this structure has serious problems. The extent
can better be evaluated after completion of the Fugro investigations of
earth crack potential and the USGS bedrock profile study that is planned.

STANLEY N. HOBSON
Head, Engineering Staff

cc:
Thomas G. Rockenbaugh, State Conservationist. SCS, Phoenix. Arizona
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'SPECIFIC GUIDANCE AND INSTRUCTIONS

ARIZONA

Conservation Operations Technical Assistance

All targeted funds were withdrawn as per your req;,~{/ />

Resource Appraisal and Program Development

Allowance includes $2,000 to complete work on the sediment yields from
irrigated cropland study.

Plant Material Centers

Your allowance includes $25,000 for replacement of a combine. If for
any reason you need to reconsider the purchase of this equipment, please
contact the Director, Ecological Sciences.

River Basins

A list of budgeted activities for Basin and Area Planning is enclosed.

Watershed Planning

Your allowance includes $360,000 for support of the multi-State planning
staff •

Watershed Operations

/ .
Your allowance includes financial assistanc.e funds for contracting

~ '1' - )"Signal Butte Floodway repa1i{, White Tanks 3 and 4 repair, and RWCD Reach
1)~.72. If White Tanks repairs were made in FY 1981, any excess funds will

be applied to repair of the Fredonia structure when approved.

~~~
)),1 P <;IoY

/"
_.'

V
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ARIZONA

Conservation Operations Technical Assistance

Total targeted funds for FY 1982 are $50,000 ($30,000 in FY 1982 base
plus $20,000 new funds) for Salinity Control. Update targeted plan of
operations accordingly and continue to report accomplishments to this
targeted activity per instructions dated March 17, 1981. Advise the
Director, Conservation Planning and Application of major changes in the
targeted activity. Promptly report any need for additional targeted
funds and/or release excess funds that cannot be used effectively.
Targeted funds may only be used to accelerate technical assistance
within designated targeted areas.

Resource Appraisal and Program Development

Allowance includes $1,300 to complete work on the sediment yields from
irrigated cropland study.

Plant Material Centers

Your allowance includes $25,000 for replacement of a combine. If for
any reason you need to reconsider the purchase of this equipment, please
contact the Director, Ecological Sciences.

River Basins

A list of budgeted activities for Basin and Area Planning is enclosed.

Watershed Planning

Your allowance includes $230,000 for support .0£ the multi-State planning

staff .

Watershed Operations

Your allowance includes financial asistance funds for contracting White
Tanks 3 and 4 repair and RWCD Reach 2. If White Tanks repairs are made
in FY 1981, any excess funds will be applied to repair of the Fredonia
structure when approved.
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PROJE~TS BY STATE

AR 1Z0', \
FRye C~~[~-~TOCKTON ~A5H

MAG'·q
FLOREW;E Aid' A' • I •

BlJCI\HOlm- '.'r ,- A
APACHE ..!e::l:. r10N-G1 LBERT
IN ILL IA '.' ': -:: \.' NO L ER
BUC"EY,_
VANAR ~~ A ,',><
HARQUA'14i.:' VALl.EY
FREDO~lA

GIJAOALUfJf:
PERILLA ;:OlJrlTAlN
WICKENBU'~:~

WHITE TAN~ !PILOT REPAIR)
'SUBTO f ,\ L

PROJECT EVALUATION
TOTAL

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

0050

3.31:3,724
1.2""";,684
1.0~l:.Eb3

6.411,996
1 • 7i;C; .037
6.8'1 ,664
5.6·,·1.402

8·15,940
19.5,' 1 .981
1.445,127

5H5.795
4,869

1.21;3,496
332,536

50.3"0.~14

5.004
50.365.918

1 18 . "luG

:jl.4n

1·19.9:32

14Q.932

6.01
2.39
1 .81
9.34
2 .'76
6,45 1

6.08';
1 .44 'J

14.79\
1 • 77~'

633
<1

1. 31~'
22u

55.042

55.049

5.88'7
1.4:28
1.191

4'7
1.701
1.237

1 aos
68G

2
48

12.333

12.333

CUMU-
LATIVE
TOTAL

3.464.0B3 ,/
1.230.504'/
1,059.670 0/

6.482.856 v
1.770.503 v
6. 83~:I. 355
5.650.592

848.066
19.536.774

1.446.!::I47
586.428

4.873
1.264.808

332.762
50.578.221

5.011
50.583.232
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'Il~~\ United States
(~ Department of
~ Agriculture

Soil
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Service
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West Technical Service Cente!•. •.~(}.f! ~ '1-6v ~)
511 NW Broadway, Room 510 Ir~~ .
Portland, Oregon 97209 ~

•
Subject: ENG - Design - Repair of White Tanks No. 3

Structure, White Tanks W.P.P., Arizona

T~ Thomas G. Rockenbaugh, State Conservationist,
SCS, Phoenix, Arizona

Date: June 3, 198i

•

•

•

•

•

•

•

•

Attached are the signed cover sheets for White Tanks, Sites No. 3 and 4,
indicating WTSC coapprova1. Concurrence in repair for Site No. 4 was given
in our memo of May 18, 1981. Approval for Site No. 3 is given subject to our
comments below and as shown on the attached copy of red-lined drawings and
specifications.

The dam will be temporarily breached while repairs are made. A flood occurr
ing at that time may cause considerable damage. As with the repairs made at
Graveyard Wash Dam, the fo11owir.g precautions are adviEed:

1. The construction schedule should provide that the critical period, during
which the structure is breached, be kept to a minimum.

2. The critical repair should be made in a season when the probability of
floods is least.

3. All approving authorities and sponsors should be made aware of the condi
tions and possible consequences.

The geologic investigation trip report of February 23, 1981, included in the
design report, suggests that variability in foundation materials may have
contributed to the cracking problems in the vicinity of station 58+00. We
assume that foundation excavation. in this area will be closely observed during
construction.

Use of a two-element vertical drain is recommended where the embankment is
being reconstructed. This will protect against a piping failure initiated by
future settlement or dessication cracking. The coarse element will bridge
larger crack sizes and will conduct a larger volume of seepage from cracks to
the embankment drain outlet. Drain materials already specified can be used.
We suggest a two-foot wide section of "embankment drain" material for the
filter and a two-foot wide section of "coarse aggregate drain" material for
the coarse element. (See red-lined drawings for details.)

~~......~.....;-~----
Acting Head, Engineering Staff

Separate Cover

cc: Ralph M. Arrington, State Conservation Engineer, SCS, Phoenix, Arizona
Donald E. Wallin, Head, Design Section, ENG, WTSC, SCS, Portland, Oregon

The SoH Conservation Service
Is an aOenCy of the
Department 01 Aoriculture
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DATE: August 15, 1977

"~ .... II. \I\~
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

Washington, D.c.~ 20013

L J

We have received the several reports describing the cracking of dams in
Arizona you have forwarded. This includes the one by Engineers Testing
Laboratories, Inc. along with their followup letter of discussion on
three items. The Interim Report dated July 21, 1977, by the SCS study
team has also been reviewed.

TO: Thomas G. Rockenbaugh, State Conservationist
SCS, Phoenix, Arizona

SUBJECT: ENG-7-5 Reports - Deficiency Reports Summaries

•

•

•

•

• Based upon our review of the reports, we wish to pass on to you the
following comments.

•
1. We concur in the need to further investigate the cracking on
the five dams listed on page 11 of the Interim Report, Buckeye #1,
White Tanks, Vineyard Road, Magma and Florence.

[
2. We concur in the need to take immediate action on treatment
of cracks on the Rittenhouse Dam.

•
3. We recommend that repairs made be done in a manner which will
be permanent in nature. This is in line with first of three
alternatives listed on page 12 of the Interim Report.

•

We are hopeful that upon completion of all the investigations, it will
verify that the cracking is limited to desication causes. We are greatly
concerned about any cracking which may be a result of general subsidence,
which in the Phoenix area is related to groundwater withdrawal. This is
discussed in the Interim Report on pages 6 and 7. It is imperative that
we avoid any construction of dams with any degree of hazard in areas
subject to cracking related to this phenomena. The policy on this is
clearly established in Engineering Memorandum-60.

If you have any questions on these comments, please let us know.

1'.... E. Nylander

•

•

ACnNG/2L£~ L<--.
NE IL F. BOGNER
Director
Engineering Division

-

•

cc:
K. L Williams, Director, TSC, SCS, Portland, Oregon
R. M. Matthews, Head, Design Section, EWP Unit, TSC, SCS,

Portland, Oregon
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SllBJECT

TO:

ENG - Embankment Cracking - Study Team Report

Thomas G. Rodenbaugh, State Conservationist
SCS, Phoenix. Arizona

DATE:July 22, 1977

•
Enclosed are four copies of the study teams' interim report. You will
note that these re@rts lack Smith's and Stearn's signature. I have
sent them signature sheets that will be sent to you. \men you receive
them, please place them in the reports in place of page 17.

•
Further comnittee action will be needed as the recommended studies
are made. When the studies are complete, we will issue our final report.

If you have any questions, contact any of the committee as the need
arises.

•
One of the copies of the report is for your transmittal to the Washington
Office.

•

i-; . j' '(''rt--rt (_ / /-;,.;_ .. ..v...~_~--

Jack Stevenson
Construction Engineer

4 Attachments
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Cracking of Dams in Arizona
Interim Report of SCS Study Team

July 21, 1977

Introduction

Neil Bogner, Director, Engineering Division, Paul Ti1ker, Head, E&WP Unit,

and Thomas Rockenbaugh, State Conservationist, Phoenix, appointed a team

to study the magnitude and severity of cracking in PL-566 dams in the

Phoenix, Arizona, vicinity. The team mem~ers are:

Ed Stearns, State Geologist, SCS, Davis, California

Ray Smith, State Design Engineer, SCS~ Bozeman, Montana

Jack Stevenson, Construction Engineer/Acting Soil Eng., WTSC

Scope of Study

The team met at the Phoenix SCS State Office on June 22, 1977, discussed

the scope of the problem and developed an operational outline. The

problem and anticipated activities were discussed with John Peterson,

ASTC, and Ralph Arrington, State Conservation Engineer, Ralph showed a

series of slides that typified the crack problem and investigations made

to date. The team and Mr. Arrington then met with representatives from

Maricopa County Flood Control District (MCFCD), Arizona State Water Commission,

U.S. Bureau of Reclamation and Engineering Testing Laboratories (ETL). ETL

personnel presented a draft copy of observations and inspections made in

investigating the problem at the Powerline, Vineyard Road, and Rittenhouse

dams.

Mr. Arrington then took the team to inspect the following dams:

•

Buckeye #1
White Tanks
McMicken (C of E)
Rittenhouse

Vineyard Road
Magma
Florence



•

•

•

•

•

•

•

I.

•

•

•

._------_._--_...._... __._-

2

Adetailed examination of the available predesign investigation, design,

and construction records for the Rittenhouse dam was made.

The team discussed the design and construction of the dams with Paul Monville,

State Design Engineer, William Anderson, ASCE, and Don Riddle, Chief Inspector.

Our preliminary findings and observations were discussed with Mr. Rockenbaugh.

A second meeting was held with Mr. Arrington. MCFCD. ETL. and Arizona

Water Commission personnel. Our observations and concerns were discussed

with the group.

Summary of Findings

Some degree of cracking was observed at each site visited. With the

exception of the Rittenhouse dam, the crack development has not advanced

to the crisis state. In general, the cracks are relatively shallow

and do not completely cross through the embankments. The surficial

expression of the cracks indicates that the principal cause is desiccation.

Transverse cracking as well as longitudinal cracking occurs on most of

the structures. Detailed description of the cracking is included in

the ETL report (dated July 1, 1977) and shown on the photographs in

Appendix #1.

crack did not go clear across the dam. This crack and several others took

significant volumes of water without the water appearing anywhere at the

ground surface. This would indicate either deep cracking or an interconnected

network of open cracks that exist inside the structure. It is the study
<

team's conclusion that the Rittenhouse structure should be repaired a~

soon as practicable to eliminate the potential of a catastrophic failure
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during the coming flood season. Such an occurrence would probably require

runoff from a storm of somewhat greater magnitude than a 25-year

frequency runoff.

A major longitudinal crack was observed in the upstream face of the

Florence Structure. This crack ;s a few hundred feet long and was

apparently caused by softening of the upstream foundation from wetting.

Due to the weight of the fill, consolidation occurred and the fill cracked.

-This crack appears °to be well on the way to healing itself. Healing

apparently occurs as soil particles are washed into the crack by surface

waters.

Two crack zones that had the appearance of being associated with foundation

compression were noted on the Buckeye #1 dam. These crack zones are

discussed in more detail below.

Onsite Observations

1. Buckeye #1

The cracking observed was generally limited to 3 or 4 zones. One area

has been investigated by MCFCD personnel. The cracks were found to be

less than 20 inches in depth. In two locations the transverse cracks

were oriented roughly with an upstream and downstream expression of

a natural drainage way. Slight depression of the dam top was noted in

these areas, indicating some subsidence may have occurred that could be

a partial cause of the cracking. Desiccation appears to be a major

cause of cracking in the other areas inspected. To date none of the

cracking has progressed sUfficiently to present a threat to the

structure. The dam is constructed of soils derived from granite and
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contains much coarse sand and gravel sized particles. In most areas

soil condi~ions are such that mechanical self healing should occur.

2. White Tanks

This structure is in a pilot watershed and was constructed in 1954. Until

recent years its surface was dragged with a heavy anchor chain or drawler

tractor tracks at least once yearly. The dam is constructed of

silty sands with gravel derived from granites. A fine pattern of

narrow (less than 1/8 inch wide) desiccation cracks were noted across

the top of the structure. Probing indicates, in 'genera1, the cracks

are shallow (a foot or less deep). The faces of the dams are covered

with a 3 or 4 inch thick dust mulch which appears to have controlled

desiccation.

3. Rittenhouse and Vineyard Road Dams

Our observation confirmed the description included in ETl's report of

July 1, 1977. Several of the cracks are shown and described on the

photographs in Appendix 1.

4. Magma

The Magma dam was constructed in the early 1960's. Cracks have been

reported on this dam many times. At the time of our inspection many

of the cracks appear to have healed. In lower sections of the dam near

the emergency spi 11 way three zones of cracki ng were noted .. One crack

crossed the top of the dam from the upstream face into the downstream face.

1t crosses di agona11y. It was reported that no draggi n9 qr other maintenance;..

work has been done since 1968.
-------------..t
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With the possible exception of the diagonal crack described above, the

cracks observed appeared to be a result of desiccation. Our probing

indicated the cracks are likely shallow, less than 2 feet or so in depth.

5. Florence

This structure was constructed in the mid-1960's. Three cracks or crack

zones were noted. One longitudinal crack along the toe is described in

the Summary of Findings section above.

One zone with a 50 or 60 foot long longitudinal crack was noted, it had

diagonal cracks at each end trending toward the downstream face. This

crack could be associated with downward movement of a part of the downstream

toe of the dam. Near the road ramp onto the dam a transverse crack

completely crosses the top of the fill. This crack is 2 inches+ wide at the

top. Material has caved into the cracks. Our. probing indicates it is

in excess of two feet deep.

General Geology and Soils

The embankments are all located on broad gently sloping alluvial fans. The

dams are all several miles long and consequently cross many small dry

streams. Many times the streams are barely discernable except for an

increase in vegetation along their course. The sites are all several

miles from the mountains that are the ultimate source of the sediment

making up the fans. Since the dams are quite far from the mountains,

most of the fan material is fine-grained. Much of it is granitic reflecting

the composition of the parent material. The soils are mostly low plastic

silty sands (SM), sandy silts (ML),and silty clays (CL). There are some
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soils that are more clayey, as at Magma, and some that are gravelly, as in

sections of Florence dam, but these are less frequent than the SM's and ML's

commonly seen.

Geologic reports on Rittenhouse and Vineyard show that firm cemented gravel

and siltstone were present over nearly all the foundation area in these

dams. Construction records show that the cutoff trench was taken to

these firm materials and that about 2 to 3 feet of the looser material

overlying it was taken out and recompacted. After talking to Don Riddle,

the chief inspector, we concluded that about all .that was practical to do

to these foundations, was done. Some local settlement has occurred, as

at Florence, but it is minor. The local settlement problem, it seems, was

recognized early and was considered in the design.

Possible Effects of Regional Subsidence

In the Phoenix area, ground water pumpage has caused widespread land

sUbsidence. The subsidence is as much as 7 feet or more in isolated areas.

---------Data has been gathered by:,the USGS and consists of releveled monuments

and monitoring water levels in wells. The data is shown on a map titled

"Land subsidence and earth fissures in alluvial deposits in the Phoenix

Area, Arizona." Map I-845-H, published in 1974. The maps shows four

large areas of subsidence:

1. Between McMicken Dam and Sun City

2. Mesa area and south

3. Santa Cruz Flats south of Coolidge

4. Maricopa and Stanfield area
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Our dams could be affected by the first two areas. The Buckeye and White

Tanks dams are on the south edge of subsidence area 1 near McMicken dam.

Powerline, Vineyard, Rittenhouse, Magma, and Spook Hill are on the east

side of area 2 near Mesa.

Two things happen in a subsiding basin: the groun~ settles more or less

uniformly over a wide area; and fissures or cracks open up on the edges

of the subsiding basin, as they are doing in the Phoenix area. Should

our dams be in a subsiding area, the dam itself could conceivable become
----
lower than the emergency spillway. A storm would then over-top and possibly

cause the dam to wash out. Oifferential settlement could also cause

cracking of the fill, but we believe the cracks we saw were caused bl

desiccation. It seems to us that cracks due to differential settlement

would be more random; those we saw nearly always had a consistent pattern.

That is they were roughly parallel and were normal to the centerline. The

longitudinal cracks may be related either to desiccation or to local

foundation consolidation. We think they are more likely due to local

foundation settlement .
..1

If our dams are in an area where the valley alluvium cracks for a mile

or more the consequences are likely to be more serious. The dam would

likely be rende~ed unserviceable. Predicting if and where such cracks

will appear is next to impossible. The one thing we can do, of course,

is not build any new damson or adjacent to such areas. The cracked areas

are known and located on maps, so they can be avoided.
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Past Design Philosophy

The first PL-566 dams planned and constructed in Arizona were near Safford

in the Fry-Stockton project. The great potential for desiccation cracking

in the desert environment was recognized as was the tendency for many

desert soils to collapse when loaded and wetted. The Fry-Stockton

dam designs included removal of part of the collapse prone material from

the foundation and facing the entire surface of the structures with gravel.

This design was tho.ught to provide protection for both potential problems.

The dams in this watershed were more or less conventional in that they

were only a few hundred feet long and tied to well defined abutments.

No problems with cracking have been reported for any of these dams.

The next structure constructed was the Magma dam. This

structure is several miles long. In the investigations phase, project

people made studies to determine if collapse prone materials occurred along

the foundation and to find a source of gravel to face the dam. The

only source of coarse material located nearby was a basalt hill. It

was determined that if the dam was to be faced with crushed basalt to

control cracking, the cost would exceed the benefits. Alternative

methods of controlling desiccation were studies. The Service's

experience on the White Tanks pilot Watershed project indicated that

cracking could be kept within tolerable limits by working the dam surface

at periodic interyals to maintain surface materials in a lo.ose condition, in

effect maintaining a dust mulch breaking the capillary rise of water to

the surface. It was decided that the same treatment would insure that

the Magma Dam would properly function for its design life if so maintained.
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Consequently, it was designed and constructed with earth surfaces, little

maintenance has been done.--
On each project since then, attempts have been made to locate coarse

material to face the structures. In no case has enought material been

found to cover the entire surface. In all dams constructed the available

coarse material has been used to cover as much of the dam as practicable.

It has been anticipated that maintaining a dust mulch on the rest of the-
surface" would be done by the owners 1 The necessary work on the surfaces

of the dam has not·been done and significant cracking has occurred.

In recent years, environmental concerns hav~ required that desert

vegetation be established on the faces of the dams. This prohibits working
.4' ___

the surfaces and seriously retards the tendency to use gravel facing on

the dams. The vegetation also speeds the desiccation proce~.

----------
To date, little change in design has been made to protect against desiccation

cracking. An exception to this is the Spookhi11 dam. It is designed

with a permanent irrigation system to maintain vegetation. This should

also maintain the moisture level in the fill and prevent desiccation

cracking. Also the top of this dam is to be surfaced with gravel.

Construction Practices

All of the dam foundations have been wetted to the depth determined

needed by the geologist to reach competent foundation materials. Much of

the soft found~tion_materia1sare removed and recompacted into the fill.

The long structures have been constructed in segments of about 1,000 feet
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for better control of the moisture in both the fill and the borrow.

In general, embankment materials have been used as they come from

borrow areas with a minimum of sorting or routing. The fill densities

in general, approach 100 percent of ASTM 0-698 maximum density. Generally

fill has been placed at optimum to 1 percent wet of optimum. Some of the

low density collapse prone materials have been left in the downstream

section of the foundation. This could have resulted in differential

settlement causing )ongitudinal cracking.

Recommended Further Investigations

We know from past studies on the cracking problem and from our own

observations that some of the dams are cracked worse than others. We

also see what appears to be a self-healing process occurring on

the seriousness of the cracks as well as those that have been healing-
by thems elves can be eva1ua ted. We also want to verify our feel i ngs
.--------------~

that White Tanks has not cracked as badly as the others. Since this

structure was the only one of the seven we saw that had been periodically

maintained by dragging, we believe it is important to see how effective the

maintenance had been.

Trenching with a backhoe is about the best way to examine the cracks. The

trenches can be dug as deep as the cracks are likely to go (10 feet ~) and

the pits are big enough to work in so the cracks can be dug out with a

hand pick or knife and examined more closely. Those cracks that appear
"-

to be self-healed should be examined especially close to see if they are
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truly healed or merely bridged over by larger grains. Trenches should

be dug in ~he following dams:

•
Buckeye #1
Whi te Tanks
Vi neyard Road

Magma
Florence

•

•

•

•

•

•

•

•

The investigation will serve two purposes:

1. Evaluate the effect of maintenance as at White Tanks and the

effect of no maintenance as at the others.

2•. Help pinpoi~t the dams that corrective work needs to be done in

the future similar-to that being proposed for Rittenhouse.

We also think that it would be good to have state office staff technical----------------
people examining the~~~ks. These people could be the design engineer

--_.-,....... _.....~._~~ .....-,-'._ .._~. )

and geologist for example. It is important that information obtained
._-----'

be documented with both photographs and sketches. The work should be

done this year, probably sometime in the fall, as schedules allow.

After the work is done and data assembled, decisions can be made on

necessary corrective measures for the other dams .
._-------------------

Recommendations for Repair

The Dam Cracking Committee concluded, on the basis of the present data,

that only the Rittenhouse dam may need emergency treatment. Investigation

of the other dams did not reveal open cracking to a depth that would pose

a hazard to the structures fro~ a 1 percent chance flood. If such cracks
,

have occurred it appears they have partially or completely healed by

developing a filter face and filling. Further investigation will be

needed for verification .
..
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Short-Term Emergency Repairs

The committ~e recommends that emergency repair be considered on the

Rittenhouse dam. Areas needing repair can best be identified by Engineering

Testing Laboratory, the consulting engineering firm on the basis of their

field investigations. All areas having surface evidence of deep cracking

may need emergency repairs.
~ .._~ ..__._._ .J

Basic criteria for emergency repairs is to prevent structure failure

by erosion or piping along existing cracks through the embankment.

The criteria can be met with ~ither a filter or an impervious core.

Three alternative short-term solutions were considered:

1. A graded sand and gravel filter installed in a backhoe trench

parallel to the centerline. Attachment A.

2. A reworked narrow (3 feet) earth core. Attachment B.

3. A narrow soil cement core, Attachment C.

Description of Alternatives

1. Design and install a vertical graded sand and gravel filter

immediately downstream from the centerline to a depth of at least 3 feet

below any cracks encountered. This filter should be 2 or more feet in

thickness. Filter material will need to be a clean (washed) sand and

gravel compacted by a boom-mounted compactor on a backhoe.

Periodic outlets will be required for drainage to prevent entrapment

of water and the build up of hydrostatic pressures.
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Care will be required during construction to assure the full depth

of cracking is correctly determined and to assure the filter material

is not contaminated with fines by sloughing of the trench .sidewa1ls.

Shoring protection will be required during inspection for cracks. It..-
would be desirable to have an SCS professional engineer oversee the

work. Work should be limited to short reaches to prevent further desiccation

cracking of the trench sidewalls.

This alternative will have a fairly high first cost since the filter

material will likely have to be imported. It is a long-term positive

solution to the cracking problem independent of the cause of the cracking.

Future longitudinal extentions can be made without damage to prior work.

Should deepening of the filter be required at some later date, much of

the previously installed filter could be salvaged.

2. A compacted earth core would provide temporary short-term

protection by providing an impervious zone to break the continuity of

the cracks. It should have a width of 3 to 4 feet and extend to a depth

of at least 3 feet below any cracks encountered.

The top of the dam could be dished and sprinkled so the excavated

material could be recompacted back in the trench. Otherwise the

excavated material could be wasted and fill material obtained from borrow

areas adjacent to the dam.
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Care will be required during constr~ctton to assure the full depth

of cracking is correctly determined. Trench sidewalls will need to be

sloped or shored for protection during inspection for cracks and during

the backfilling would be required, its recommended that an SCS

professional engineer oversee the work and make the crack depth determination.

Work should be limited to short reaches to prevent further desiccation

cracking of the trench sidewalls or across the trench bottom.

Potentially only a 'short-1ived solution can be provided by this alternative.

Desiccation of the-core will cause it to crack in the future unless

measures are taken to prevent drying. Even then extentions of existing cracks

progress into the core from air circulation within the cracks. The core

will also be susceptible to cracking from any foundation consolidation

or general ground subsidence should these be a partial cause of the

present problem or occur in the future.

This alternative would probably have the least first cost since

materials are readily available at the site. Considering the potential

short life, it can only be considered as a stopgap measure with a

long-term solution required to be installed at a later date or as part

of a system solution.

3. A soil cement core parallel to the centerline would provide both

short- and long-term solution to prevent a piping failure along the

existing cracks. A narrow vertical backhoe trench could be backfilled

with compacted soil cement. The earth and cement could be mixed on the
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dam, deposited in the trench and compacted with a boom-mounted compactor.

If they were mixed in the trench and compacted by hand-operated compactors,

shoring would be required.

Although a soil cement core may crack, it's erosion rate from water

movement will be very slow. It will provide protection against rapid

failure and cracks can be repaired by patching the upstream face.

Care will be requi~ed during construction to assure the full depth

of cracking is correctly determined. Trench'sidewa11s will need to

be shored during inspection for cracks. It is recommended that a

professional SCS engineer oversee the work. Work should be' limited to

short reaches to prevent desiccation cracks from forming in the trench

sidewall and across the trench bottom.

This alternative will be fairly expensive. Use of local materials

would help decrease costs.

The soil cement core will be susceptible to cracking from any

foundation consolidation or general ground subsidence should these be

a partial cause of the present problem or occur in the future.

Although a soil cement core could be readily lengthened, it would

be very difficult to deepen in the future.

Conclusions

The committee has concluded that the cracking observed is related

to desiccation. Most places desiccation is the principal cause of cracks.

-
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• Where foundation consolidation is suspect as the principal cause,

desiccation, has seriously aggravated the problem.

emergency repair at this time. It appears the cracks in the other dams---•

•
have either not developed to a point to be an Immediate hazard or have

developed and healed.

•

•

A sand and gravel filter will be the best solution to the immediate

problem.

No long-term solution can be offered at this time. A long-term

solution will be dependent upon the results of the investigation to

determine the extent of self healing.

No recommendations for changes in design concepts or criteria will be

•
offered at this time. These also will be dependent upon the results

of the investigation to determine the extent of cracking and self healing

on the Magma and Florence Dams.

•

•

Recommendations

The committee recommends that repair work by alternate 1 (sand and

gravel filter) be installed in the critical portions of Rittenhouse dam

as soon as practicable. Critical areas should be determined by the

•

•
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Consultant Engineer Based on the res.ults of his detailed investigations

and visual observation.
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Consultant Engineer based on th.e results of his detailed investigations

and visual observation.

Ray Smi th

~I::::'~----""'--

Ed Stearns
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1. Trenching Operation - Vineyard Road dam near Station 200+00.
36" depth, 6" width, date 6/6/77.

"'~".... ' "

IL... ~

)

2. Backhoe Pit (V-3-A) - Vineyard Road dam Stationl1l+08 _
Cracked dry layer over firm moist soil.
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3. Backhoe Pit - Rittenhouse dam Station 183+82 (R-D-2)
Transverse Crack 6' +

•

•

•

•

•

•
4. Backhoe Pit - Rittenhouse dam Station 129+82 - (R-I-D)

Transverse Crack opened to 4 1/2 feet.
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5. Rittenhouse dam Station 129+82 (R~I-D) - Transverse Crack
opened to 5' and 400 gallon of water poured into crack.
Evidence of deeper crack. Later excavated to 10' depth.

6. Rittenhouse dam Station 129+82 (R-I-D) - Transverse Crack
opened to 10 feet level - Water entered into crack. Evidence
of 6" diameter x 30" long cavity. Crack is not continuous
thru embankment at: depth - D.S. 7' U.S. 3'
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7. Lonqitudina1 Crack - Station 133+56 to Station 135+07
Vineyard Road dam upstream slope.(near Schrapne1 area).

8. Lpn9itudina1 Crack Vineyard dam Station 111+45 - (V-3-B).
~ crest at dam.
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9. Rittenhouse dam - Longitudinal Crack Station 158+04
depth 6'0" - (R-3-B)

.' I"

. I
. ," ~

10. Rittenhouse dam Station 185+82 (R-2-B) - Wide longitudinal
crack - 7"0" depth.
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11. Rittenhouse dam longitudinal and transverse cracks Station
158+04 - (R-3-B).



ATTENTION: Mr. Terence E. Taylor

FLOOD CONTROL DISTRICT of Maricopa County

Dear Mr. Taylor:

3325 West Durango Street • Phoenix, Arizona 85009 • Telephone (6021 262·3630/262·3639

November 4, 1975 .,,..( )v) "
I' v r/ J' 1) J

OPW~ t\ \ f n)""...IIIIiiiiiII...
\ ,,""U \') roV>

Jl\}}d\ ~al"~~\ .
V ,P i·.·.' cl \ f)<: (. ,1'," 1\\;'
~v\ "\

We acknowledge receipt of your letter dated September 30, 1975, regarding Operations
and Maintenance agreements between Soil Conservation Service and the Flood Control
District of Maricopa County.

United States Department of Agriculture
Soil Conservation Service
3556 West Buckeye Road
Phoenix, Arizona 85009

It is assumed the structures on the White Tanks Watershed you are concerned with are
the White Tanks retarding structures #3 and #4.

~ review of Operation and Maintenance agreement records in this office indicate that
he last agreement entered into relative to these structures was one for Operations

dnd Maintenance, dated November 28, 1966, between the Flood Control District of
Maricopa County and the Maricopa County Municipal Water Conservation District No.l~

This agreement prOVided for the Maricopa .County Municipal Water Conservation Distfi:ftthl
No.1 to do maintenance work on the structures and to' be reimbursed for this work by, , ,
the Flood Control District. This agreement was terminated by mutual consent of both
parties on June 30, 1975. Thus, the Flood Control District of Maricopa County is
now responsible for the Operation and Maintenance .~f the above structures.

The agreement referred to above is the only agreement of record involVing the Flood
Control District of Maricopa County and there'appears to be no provision in the
agreement for Operation and Maintenance reports to the Soil Conservation Service.
There appears to be no record of a formal Operations and Maintenance agreement or
official legal trensfer of responsibility of these structures from the Soil Conservation
Service to the Flood Control District.

•

•

•

•

•

•

•

•

In view of the fact that District and Soil Conservation Service personnel are meeting
this week to discuss Operatioffiand Maintenance procedure~, any further distussion of
this maJter could be continued at this time. ,J,

Si n.cere
1>:/ /1.6. . .. ~, ~if:iJf -."///~~.D~,r~ ..

Chief Engineer and General Manager

•

• PD/WAA/ly
\.

•
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DETAIUlJ) UGIMEP.J1UHO alPOBl'* • I • t T

The hi.tory of tho Whlt. ranka Ero.lo11 Oomr'01 '!"Oje"- 1. .e ...11 1tItD_
to all penom.l. 'both 1ft the Stat. alMl aeciollal Oft1"., tu\ • bri.f
~u.uu,. Ihou1d ,uttl•• tor i1be tmg1Ja..riq .""..tl".

The Whit. Tank. ar•• in.tud., the Trilby Walb Water.h.4 *ft. the _.e'
waterahed ot the White T*Dlce 1!lb\1lltaln. III Marte,.. Oouat,. Art.JUl.
R.urtoft troll tIM ator. ol"if:la..ti:ftl ia the upper _torah•• haa eaund
exteDelTo d...". to irrl~..t.d laad•• hilbw.,•• ,.11r0&4., arm.d toro••
iftltallatlon. and other publl. and prlTate pro~rt.r. Ift,-,••• hae b•••
.otln for JlfJ17 1'_.re 11l the OOtlltr.uotiOI1 ot eo_ tJpe ot worka to
aUenate \hit cltl8~•• but .til the ,eft,.. tlood. ot 19B1 the ftJ"lo1dl
CI"l')Up. OOJloemed eou1d ft• .,........" oa ••0.,...b.l1.,. ,1••

TM Ague. Fri. SolI Con••rfttloJ1 Dietrle., whieh iMlud.' all .f th4t
lrJ"1gated 1.rul. 111 the "hJ..,. !mIt.....a, wa. or,IUd••• 18 19.'.
ComflDol"1 1ft 1948, .t the ",que,' ot the Ar;ua ,rta SoU CO"'rTlt10.
Dtetriotl. Serdoe teohnlolq. Hgaa wort 011 the dl....loPMll' ot • plall
tor the proteetloll or tM f .... lalle! .... 11"1"11.:&'101\ t.e! Uti... III 19• .,
tM del1p. ot on. detention atruo'ture WIll eo..,1••• _ tubll1tt.d to
the Agut. .'r1a $011 OonserTtl"oll J'Jbtd.ot. 'tid 110 00"'1:1"\I1\10*, ..... \Q'lder
taken beeau•• ot finanoinc dlttleu1\l•••

S•.,.r. damas, r'.'llt14 tro. a ,torll 1• .rNlUAJ7, 1961, 1114 .cl'.tien tor
proteotlhn b.......tt.... A4dltd.nal .to.... duriq .lull ad A\l~t ot
1961 emphad.edtht MO"'U, tot' lJll!'ldiat. to.truotloll ot •••quat.
proteotlon work.. A ba•• 11M WU en.bUIb.4 tro-. .. poillt abou1l OM
halt .11, IlQrth"",.t of the Beard.leI Canal. 8ftd pe.-nent points nre
.e1; aWron_tel, eTI!'J 600 t ••1;. 11 perUDent lteu 1a t_ stntetu....
a. dedp;nect ar. ret'.rnd to tlw ptll"'lI&lMl11; ,olat. pl"'nioud, _n\1on•••
TOr·Ir.phio JIlIlpp:lntt or a ,trip approsi_tel, 4.000 t.,t 1. Width ••
18 llil•• 1. bl'lltll ft••tarted .uriJl« Augu.'. 1$11. Nld eompleted la_
111 V.oember. After a thorou£h atud, .t thl ba•••, All' oemti4.ra.,1.
f1.1d l"eeol'U'tah.uoe, 11; ....a••••1«1ed tbai: a 'l.t•• of to\lf' d.wn'!o.
dame with oODtroll.d outlet. or "hl"'8111" .ou1d u..qu....17 oofttl"Ol
runoft.7h.••tNoturf. ha.,. be.. 10•••,41 .0 tha1; 'hi flow fro. tM
wa'-",hed rill I"Ul'l dlnot1, bdlO tIM r'''l'w1r.. !hi. ,rond•• tor a
Jd.ablUJI UI. ot traiD1BC dlk., Nld .hum.1I aM the .-llltenano.
probl•• oon8148rab1,.

Struoture' Number. 1 and I haft been d.,lene' to tunetio. a. a unit.
A lllrge outlot hal bee proTld•• 1:0 dllohar~ .to..,d wat8r fro. NU1llbe1"
1 to Rdher 2, ill order to "1:111•• the ..s111llU1l ..polt, .t the _ill
e.na1 qd all lateral. 11l ."oUAtiD! both ....trw1t. 18 a 1Id.D111l't1J1l
length of time. Booau•• ot the 1nt.r4.pead.aOl of the•• two .truot~re.,

the, 8hould b. eonstl"uot.4 a. a UD1t. fhe outlet. or -bl.ederaw will
be IUdlng he.fllat•• and apeoiaU, tr••t04 aonuc"wd .tal p1p.. fho,
will dbohars. atot.d wat.r d1r.otly into _. _ill ••*"11., 0.-.1 to..
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dlltrlbutlon lnt~ the 1.t.r_1. and wa.t~.. In e••• ot large .tor•• and
inGl"tUl••d rUDoft, adtfi tional "bl....r ... will efhahars. _mall quantitb.
ov.r th~ present oonoret. I1pholl' u4 into e,uhll.~. ohaJlMI••

No .truotur•• are to b. l:»..d11l bfttnlD lAwr&lI .. aM lol- TIw lrrl«&t10.
!)1etl"iofJ hal a,red to atrenctha .. dike pre.enill, looat" jut' "ft.t ot
the 8""l"dll1e1 Canal, and 11'1 thit -m:ltr tnl. l"UJlott iIlto StMlotu.-. -U1Iber
S. the pre.ent oftr.hot at lateral lot 1dll ,oM.'\1••1:1, .,. bloont.

StruotU1'9 flumer .. 1. 100&'te4 at the 4\!xtr•• 'OU:\hft'1l .. ot the proje.t
and 1. the IM11..t ot the '.1'1... After thorouch tleltl rtu'01UUlluano.,
1t 'ft. deoidetl that w1ttl IIdnol" _dlf1eatlo111 1. the pr•••atl, abti.,.
.truottlre. 011 the O-.terp111ar pro"flq 11'0'" that thq eould 8 ..1117 be
inoorporate4 lnto the 0'n1"&11 pIe. It ... 08 W. b••la that the dldp
for Struoture lumb.r 4 ft. -.ct8.

Agreemont edIt. between the Irrigatio. Distt'1." tIIld the Agu.. 'rla 8011
Oon••rvatlon DlItrlo\ tor the operetto. and lIdaWhanOt ot the .truotur••
• ttel" the, haft heon oo!l'ltted. - ........, water dl.wl'butioll plan. 11111
be _de and perlonnelnll b. , ...In. 11l t. or-ratton ot the lontro1
gate.. Both tlw .leu. Fria 8011 Ooa••rfttion J>i.tl"lot .. the Irrigatloa
1:1I\l'1ot haft «h'''D a"1U"al\ot. that the r•••r-nlr. 'Will Ill...,. bt
••ou8te4 ln ,be ahort••, po.dbl, tt..... that _t.r will M..r b,
.tore4 tor irrigation purp•••••

Oeo rp;. 801m
Ingla••rlnc 81401.11.,
Februar,r aT. 1911
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6029 Federal Building, Phoenix, Arizona 85025

Jan. 4, 1972

Colonel John C. Lowry
Chief Engineer and General Manager
Flood Control District of Maricopa County
3325 West Durango
Phoenix, Arizona 85009

Dear Colonel Lowry:

Attached for you.r file ar.e the following operation and maintenance
agreements for the White Tanks Pilot Watershed Project~

1. Agreement - Between Agua Fria Soil Conservation District
and the Soil Conservation Service - dated November 30, 1953.
(See Item 2, page 1 and the first paragraph of page 3 covering
o & M).

2. Agreement - Amendment No. 2 dated OCtober 15, 1957 - change
in spillway design and costs.

3. tetter - from Robert V. Boyle to K. B. McMicken dated January
28, 1955 advising Service acceptance and outlining 0 & M
responsibilities.

4. Letter - H. S. Raymond to Robert Boyle dated August 31, 1959
confirming 0 &M responsibilities of Agua Fria SCD.

5. Cooperative agreement - Agua Fria SCD and Maricopa County Water
Conservation Diet. No. 1 (Beardely Project) dated December 3,
1953 giving 0 & M responsibilities to Beardsly Project.

6. Agreement - Flood Control District of Maricopa County and
Haricopll County Hunicipal linter District No. 1 dated Nov. 28,
1966. Outlines 0 & M responsibilities of FCD~~ for White
Tanks structures and provides for the irrigation district to
perform this work for a certain fee (See Item 2, page 2).

Sincerely,

e//4*1
Cliffton A. Maguire
ABet. State Conservationist (Acting)

Attllchments/6

.fi

CAMaguire:as



• UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE Room 6029Pederel Bldg., Phoenix, AZ 85025

•

•

JECT: M3T - Program Inspection
October 4-7, 1971

TO:
Chris \'1i1liems, DC
SCS, Phoenix

0/\TL December 16 J

1971

•

•

•

Attached for your use and file are the following operation and
maintenance agreements for th. Whi1:e Tanks Pilot Watershed Projectl

1. Agreement .. Between Agua 'ria Soil Conservation District
and the Soil Con8ervation Service - dated Novembe~ 30, 1953.
(See Item a, page 1 and the firet paragraph of page 3 covering
o & M).

2. Agreement - Amendment No • .2 deted October 15, 1957 .. change
in spillway design and costs.

3. Letter - from Robert V. Boyle to K. 8. MeMicken dated .January
28, 1955 advising Service acceptance and outlining 0 & M
responsibilities.

4. Letter .. H. S. Raymond to Robert Boyle dated August 31, 1959
confirming 0 & M responsibilities of Agua Pria SCB.

5. Cooperative agreement - Agua Pria SCD and Maricopa County Water
Conservation Diet. No. 1 (Beardsly Project) dated December 3,
1953 giving 0 & M responsibilities to Beards1y Project.

6. Agreement - Flood Control Distric::t of Maricopa County and
Maricopa County Municipal Water District No. 1 dated November 28,
1966. Outlines 0 & M responsibilities of PCDMC for Whhe
Tanks structure. and provides for the irrigation district to
perfor.m this work for a certain fee (See Item 2, page a).

•

•

•
Q

T~~~r~~nSmitt~ c::ompLletes agreed-to

.lJ '~l·
/1. />1.,,1 I.f

..... .~ ... ~. ,;. '" ~ I .11\M",l ,'.. ~ .....,,"'"", -ng
J. .J. Turne r /
State Conservation Bngineer

item 18 of the program inspec::tion

Gerry - We are attaching a copy for your transmittal to the
FCDMC to assure they have these documents in their office.

•

•

cc t D. Swenson
G•. Welsh

:Jr:~;~~!~}1;""

./0 attachment

.,,/ attachment
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AGUJlPRIA SOIL CONSERVATION DISTRICT 1c1',pA>' I <'I !f _.__

August 31, 1959

Mr. Robert V. Boyle, State Conservationist
Soil Conservation Service
106 East Roosevelt
Phoenix, Arizona

Dear Bob,

By action taken by the Board of Supervisors on August 24, 1959,
the Aqua Fria Soil Conservation District assumed, as a matter of
record, full responsibility for the operation and maintenance of
the White TankBProje~. The District has, however, actually
operateiI-and -maintained the project: since its completion in 1954.

/
Sincere,ly yours,

•

•

•

•

•

I

,(,i.

i·/. L'"'- .,,~ .C" L-.

.iH•.~. Raymond, Seoretary
AGUA FRIA SOIL CONSERVATION DISTRICT

HSR/po

,. •., >i.. ,. ,.'

\;
r- "
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hbJeot.1 Vh1 tAl ranks VJat.enhed
Prohatiun :'roJect.

~. I. B. McMlek..,QaslrUft
eoard of S-pel"UIOn
Ap rna So11 ecm....\1.on ml,","
80S 2S
L1tcbf1eU park, Arlson&

•
DtMl" ffr. MoMieken I

Our ftOOl"ds l.ncl1C&w that the U.S. Depert.Mnt or Agrieul t.t.:::"e
repnlented by the ftellonal Direoto.. 01 the So11 Con88rvaf.:'m .e.·viee
en'....cllnw In aP'"IMIDt., clateclloft:abo,. )0, 19,3, Wit.!l the !.~ ,'rLa
So11 (OnlerwUOIl 01. triot..

•

"'81 oth t ' lnp, the all'"_"t proncbtd tMt Y')ur l'j l!tr1.ct lIo1tlJ
aetna pona1bl.llt.r tOI" opent1oa and proper lII\1ntAnanc~ of t.he
COt!'J'uwd work. Subsequent to .... l1pl1ns of the aooft..l'Ilentiml!l'd
-Ira_ent, toM nlponI1l:411t1•• of tbe aegional O1.nct..,r tl&.e bl'~n

.."slen" to toM Stat. Con..r.'1cUlllt., 1dl()M. me ;'Ienlce '.!ol~

t\1U'1Ued 1\8 o'b11a&tlonl 1II1der .....,rapb S (1), (2), 0) or t.lJ<:._."eMIl' an4. ....... theretore tbat JOv nl.ulot 11 vrep6Ll'f:d
to ..... tull reapoulb1Ut7 t• ......UOQ ad Jlalntenance of the
Whlh tan proJ"'. V. hllml\ , the SernCit t • n,pone1b1UU...
ha.... be. 41aobu'pd ..." tor wlllin.... to cantul t and add..
v1tk ,0. npr41D1 alD._.. pl'Obh_ 11 10\1 dedre t.h1e.

ce I D. A. Willi...
J. Q. Ba••berpr
L. A. Hill

II!XI.ftlllD
.TJTurnpr,wb.

Plea.. be aewNci of our ext,.. appreciation ot the aann~r in "hleh
JOu.r .D1.trlo\ aDd the Jlfar1eopa Kalo1pal Wat.er Con"rntioll Dl~trlct.

11 haft oooperaMd 1D the pto••cnl\1on or thl. undortllkln,. Tha
phynoal pro'!...... of \be proJ'" 8Il. VIe per~nal relationl!hlps
OOI\1WOted nth it haft bleD .,., ..U.etactl)l7 and h~H·lIlon1011e.

VerT trul,y youra,
! \

~~ ~.) 1'! ~. /! ,.,

f. J.';. ~~ ~~ " .:. .•.•
Robt. V. 'B011.· .
8tAw (;oneerftt1"n1et,

,~

).
,j

:1
, .~

!
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• State Arbona-- .
Watershed Whi te tanka

•
UNIT!D STATES DEPARTMEUT OF AOIHCULTURB

SOIL CONSERVATION SERVICE

AMENDMENT NO. 2 TO AOREEMENT FOR
CONSTRUCTION OF WORKS OF IMPROVEtiENT

•
THIS AMENDED AGREEMENT, m.ade th1e 16th dal of Ootober , 1957, by
and between the Agua hie Soil ConservatIon DistrIct. hereinafter called t.he
Sponsoring Local Organization, and the SoU Conservation Service of the United
St.at.es Department of Agriculture, hereinafter called the Service,

WITNESSETH THAT.

•

•

WHEREAS, under t.he authority of Public Law 156, 8Jrd Congresl!l, lot Session, an
agrep-ment for the construction of White Tanks Project retarding structures No. :3
end No. h wae entered into on the 30th dalo! November, 1953 and

WHEREAS, the spillwal of Structure No.3, a8 conetructed in 1950., more than
satisfies the Service standard! for this type or etructure as set forth 1n
Engineering Memorandum No. 3 Revieed Jull 16, 1956,

NOW 'fHEHEFORE, the Sponsoring Local OrganlEation and the Service do hereby
agree to amend the origulal agreement as follows.

•
A. The design for tho aforementioned spillway is changed from 1100 feet

wide 88 ehown on Sheet 11 of the design dravinge dated October, 19,2
to BOO feet, in widt.h as construoted in 19$4.

B. Paragraph A()(g) of the original agreement is hereby del~ted.

C. 'fheee changes will decrease the estimated cost in the following amounts.

Chairman

'22,230.00

AQUl IRIA S:>XL CONSERVAtION DISTRICJ

By.=::::::.:~~~-:..c..:.~~~:::::::.

Title---------------

To thl! Sponsoring Local organization

To the Service

D. All ot.her terms and. conditions of theorig1nal agreement a8 amended
remain in full force and effect.

•

•

•

•
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AGREEDE.'_........ _---

THIS .n.OREEt1ENT, made end entered into thie 39th da, ot
Novembe!, 19~, ~y And between Agua Fria Soil Conservation
District, Stete of Arbon., hereinafter cFlled the DlSTnlCT and
the Soil Coneenation service, Region 6, of the DeJ:artment ot
Agriculture, hereinafter calbd the SERVICE.

OBJECT - The object of th18.g~ement 1s to coordinete the ecti
vitiea nnd efftcient uee of the reeources of the two pa.rtiee 1n carr,..
ing out end mld.ntainlng waterf.'lhed r:rotection needed I.-n liatfJrshEd bnde,
and the installation of 8uoh measures in the Dietrict AS ere needed and
practicr'b l.e for the reduct10n or flood ",ater rood sediment dllllUlges, Buch
IlB w9te?rflo-~·..ret"rd~.ng dA:~:3, channel 1mr rovementB, stre.mbank stabiU
fation, major ~ull:r control, And relatod meaeuree.

,

Sreci£iclllll,. this agreement conI's the conetructlon of \'lhite Tanka
Project retArding r,trlJcture1'l No. 3 snd N". ~ 18 rlanned by the Soll Con
eervBtion Service, a10na with an1 sHurtenanee! thot mey be required.
All locatpd ~bout 8 Milee ~~et or Ooody~~r, Ariton., i~ned\~tely nbove
the main cenfll of the t1::rlcoJ::' MuniciJ,al \-.'eter Coneervlltion District
No. 1 (Beardsley).

I,THCHITT .. Public Lnw 156, 8Jrd. Conr,rese, l5t. Seeeion, f,Hroved
duly 2r, 195.3.

WIT MF. 5 S ~ T H- ........ __ .. -- ... _-
A. The District, for and 1n con81dereti{)n o! the benefits to be

derived in the carrying out of this !lcreement and to eccomflleh the ob
ject h~rcin e~t forth, doe~ hereby represent, rromise and agree 8S fol
lowsl

(1) The District rep"eeents that Jsst non-federal contribu
tions, inchld:J.ne ene.ineering, securing r1ghte-o!-way lind
easements, pnd other coets nS5ccicted with retardins
structures No. .3 and No.4, heve a val~e of $14S,046.OO
(See attnched itemization of eXlendituree).

(2) To lIrr·cnge for tluch eesemente for rirhts-Of-,.a,. liS mar
be requir~d by the J.8rt1fl!t' to faci 11tate, l'erfol'lft end
JA.lnta!~the water~hed prot~ctlon mr,~8urea set forth

"'here'.n, record in the county where the lAnd is situated
nnd furnish endence to the Service that the foregoilll
hns been sccomr1ished.

0) To contribute future mef)8Ure~ as lUted belows

(8.) Arrroximately $0% of required engineering services•

(b) Neceee~ry labor end equif-ment tor clearing and
stripJing site for structure No.4

, "\

..,~
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(2)

(0) Water required tor I ertormance or the work•

(d) NeceN1lflr;r bbor, materiels And f!quipment for
constructing two-diversion d1Kee.

,

(e) Necess8ry labor, materiale end ~quifment for
exeeveting,end s~811ng a channel•

(r) Furnish lmd install 211 Uneer teet
of corrugat,ed metal lipe .nd fetes for etruc
t\lree No. 3 It 4 together with appurtenances.

(g) NeceMsry lebor and equlJ: fT>ent tor cOYnJ.leti(.:n "f 81111
wny exc~vat1on. Structure 13.

(h) Comrletion and/or modit1c~tlon ot existing dykes on
cnterJi1lt1r rrov!ng ground to insure the!l' tunctionina
r.e J: le.nned 'With relation to comlleted rroJect.

It ie estimated that cost of the above contributione will amou",
to $fO,I.112.00 (See atl,l\.ched itemization ot l!!stim.ilted cor,ts).

(4) Tl1E'contributiona listed under :3 ebove shall be timed and
perfcrmod so es to coordin~te vith the construction Iro
grmn of the Service' 8 ccntrlbution, in order that a mini
ilium of friction •.nd delq will btl cBueed•

8. The Service, 1n cone1deret10n of the rer:resentstione, rromiBes,
~nd e~reementa mede on the rart ot the Dietrict herein set torth, agrees
aa follc..'el

(1) To furnish an rodmlJtely 50% ot reqdrp.d en~!neErlng eenioe.
for surveys, designs ~nd 6J~c1fic&tion8 for the c~nstructlon ot
two e~rth fl1'~d dems. Structures No. 3 and Uo. 4.

(2) To circulate invltetlons tor bids And 91019rd e cOlltra;;:t to the
low("etlsUfied bidder tor furnlshing neceesnq mrlteriala, equip
ment end labor, ~nd performing the Jrolosed construction work, ex
cept an oth~rwise provided herein.

(3) To Eluf,ervlr:;e, insJ;eot and mtake linal acceptance ot the COMflete4
work.

It 1s ef>timeted that the contrlbuticn to be mRde on the rert ot the
Service as described obove will amount to BJlroxlmately 8219,074.00.

IT IS FURTIIF;a UNlJtm>TOOL MlJJ f,GIU:I~D

That contributions of the Dietrict toward comJ letlon of the wtltershed pro
tl."cUon rrcject, both r:.'\st end future shell equ.al (1" exceed .Federal t.'ater
shed lrotection runus expended on the Jroject. On the basie of the esti
mptce included in thie ogreement, the value of the IJ1strict' 0 contr'ibu
tiona, 1,IlOt end fut\lre. amount! to .225,458.00. The eDt-1ronted C08t of
pro.1l!.'ct work to be financed with 'ederal woterrhed J'rotect1on fund' 1.
8219,074.00.
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That the District will ossume resroneibil1t1 tor operetion and rroper \
JTIe.\ntenence of t.he comIleted ~ork.

That the resfoneibil1t7 of the Service under Ude arreement shell tel"
IltinAte 'JI:0n ct'!l\rletion And ll.cceptance ot the work os rrOTidE'd under
Parer,rerh B(1){2)(3J, lllnd .11 interests in Oloouersh1J end opere.t1on shall
at that time be relinquished•

Tlu~t the Service wll 1, upon request from the D1strict, !urn18h technic.l
ess1l!ltance to the extent ovsibble to ~jd In inslJection and to I1dTiee local
lnte re st~ 1'11 th r f'Sleet to mAintenenoe needed.

That t.he District win hold ..nd SAT!! the United 3ttltes Government tree frOil
811 c 1.81ms for dnmv.ges thElt m8Y {lr!ee f'rctft oonstruction or operation of the
work_ :1 nst511ed under this eereement.

X""
. ---"-

•
That determlnt.tions will be mede 301nt17 b7 the Dietrlct lind the Service
that rrorosed structures ere in oonformity with 5tnte 11lw8, before con
struction is ~t8rted•

•

No Member of or VehgAte to Congress or Resident Com."l15S1ont!r shall
be admitted to lilly 6h~,ro or t nrt ot this agreement or to Iny benetit that
May nrj5e therefrvIn unless it b' msde veith 9 corroret1on ft:-r its general
benefit•

IN lrd INE~S;\!IF,aEOF, the }utiee hereto bevc hereunder 8ubscribed their
names 1'111 of the dlte Ur!)t ebove vritten.

•
u. 8. lJEf'f'.RT:·1M~T 01' tORIC'.,LTUitE
Boil ConeerVfl t:l<m [::ervlce

!\GllA rRlA SOIL (;(;l'KERVJ-,T!CN DISTIUCT

Cyril Luker ~ /./ X. B. McMickeft

•
Title ChairmAn, "Iua Fri. Soil Conserva1

Li.triot

•

The signing of this o~r~ement on behalf of the Agua Fria So11 Censer
vation District Oov-rning Bod7 adopted At • meeting held on-30th del of

N?Vember , 1953•

ccretar,y, District Governing Board

.'- -,

(.:

•



CooPERATIVB AGR£WOCT
AQUA mu OOn. eatSERVATIOB BlurRICr

SlATS OF ARlZOlfA

nus A~'R.&F!HEJfT t. entered into bJ the AGUA ERlA 8011 COMeI'Taticm

District, henatter nferred to •• the "Di.trict- and MARICOPA COUltTY

!M'ICIPAL WATER 9OlIBERYATION DI81'RICT tfl.JM8ER ORB, l00allz known ,and

la.nafter .refel'nd to •• the .Beud.l, Pl'OJ-at

.......... '\"

. (Name "of 0Clft\PtU\Y, ent.rPiI.., JIlUIliclPillt, or Other
legally ozvantud QrOUP)

THIS AGREEKBNT I, for the pupo.. of mUng forth p 'UIId4itr.taNllng of

how the two putt•• will ineta11 .,.nain prenrtbecl w.ter.-ct .tructur••

01' ...sure. within the~i•• of the Dtetrlet.

TH.B DIafRIC,"T AGR£.&S 1'O!

1. furnish tecludoal ...ietence eel npenl,lon fo-r 1I\&I'ftT" de.tgna,

and conatructlon •• nquirtcl to tho ext.at: that th....enloe. are

avallable to the District .t the time the, ue eahedu1ed to be fv-

• niehed.

•

•

a. Arranye for fund. to be proYlded by the 8oi1 ColUIenation SerYloe to

install the etnotures and .anr.. in .tdition to that npplted by .

• ,the Deard.lex PJ;ojeot and otMrls

3. Will alow credit to. the -atentsley ProJect for contribution. npplled

by them, .uch ••••.-.nt., labor, ....t.ri.l. or installation••• lqI'eed

• upon and eet forth 1n the attached plan.

t. Provide •••1Itanae to make inspection. b.r qualified people of aU

.truoture. and measure. lnltaJ,led under thi. agr....nt to detemlne

%Ill BEl\.RJJl.1tSY PRo.nx:r AGREES TO•.

i•I
.:. ,

.~'..""":.....
,_. "_.I

I,,'
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~-....., / - .'.... ~

~-
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•
."

•

I. To proY1M 1e.bo1', _t.l'le1. or lMtallat1on••1 In'ridlcl for 1ft tl\iI

attached plan.

3. Operat. and maintain the atnatur•• ahd ...nn. u pr:ClYlded 1.. the

attached plan•

t. 1101d and ..... the Di,trict II'M Ina all etlatu that ma7 arise Irca

the code of oonltruc:tion and operation of tlut work.

IT 13 UUTUALLY AGREm> 'mAT!,

1. Each party to We Aqreemat "ill -CIOUJ1lO8 the adoption and wnten

ance of oem.erlaticm aeuun. on the _t.rll1uld aboft the lIOru

,

i

(seal)

installed \U'ldu thi, ftJretmeftt.

2. Thi, Agreement will tab .ffect on the date of the lut 11t;lJ\ature to

1t and will remain ln .ft.ot for the period of the nomal lif. of

the etruotur•• or Illeuunt. lnstallecl "1' thi, Agreement.

APPROVElh

• :

I

• l\
l
ft,

• ~~
'k~·w

'~'i
l;

]ir• :(
j
";:1
·,'l

;,.:1
1,t

:i· .~
. ,

• \1

:'1"
:n..
';"l"

• tJ
"

~!

IJ'

•
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• 1H6,

toy "no be t'iiI•• n tnt> .LOC.)lJ COlIrlOL t)lftJl1C~ or JlAI1C~A COUIITY.

AR1~OBA, • rl~o¢ Contxol Oi.trict er,~ft1£.~und&r a~ pQ~.~~at
"'W <,

O&\ianii'.t:c ",-naIl!: .rid ?h,••u~!lt ttl thti l.aw. of the .t- toe ""jl

Arb:. Qftil, ni;~tClin~ftt'SI rl••iVn-t..d :t'lrl'i'i\t1oft rU.•ta1ct II.

THA'f, ¥!Wf:.ll1£..~$. , i 000 Cantt'ol .ul.t.l'ict. n~.. thCf. u,\epoaa:l

e11:i.ty Gt Ol?'tH.t.l1:in,; ~no m"'int8iAi~ ce~t..i.ft £1006 c::ootrol

chaAn.l, S.. C.5). D,lf(l8 No. 1 :!In,:; 50. 4 •. J!\lnd 1nteu:annect1nw

c1ikt s and chanrud.s ~n(r :te12tec at2{~ adj oJ.n1nlj f1(1Os! contsol
.~'

Wor.lUI, ~.l.l 1oc~~te6: w! ttbln,' the- Count)' 01 HeJ: lcc.pil, 8ttt te of

Ar-J.2:OQfl, litnc d<6.i:rl<: it that tl\'tit1 £1'1>06 cootl:ol "".rka ),leo 1Q1I1.

tf'lln(id in Pl'O?~t .... ct:rJtinv condition, nod op.u:~t.:(i 1ft <1' Qood

a~ w01~~nllKQ ~ann~r, ~ne

WUBUA14-, lrll'3~','i:,ion .o1st.l'1et b..!'lll ...y~ilabl.a ~A~ ie .1>.l.

foctm..ith to 4t(lCUlni tt,t\ nec:..,ssiU:Y l ...hol'. lrlattlu151a, CXJu1p..eat ,I

~

1,~,,"p4irVl&OI}1 l-l1u':'Hmnvi nftc••sl"rye"tJ t_qlliJ:$t.?: for" the

..,~op.r 8't·;\1ntl'n1'l!llCf ,)\nd~ ,-:;perat.J.on of Ga1d flood contl'Ql wo.tka.
1

NOW, TU.a!FOR~. tor ~nd 1ftcon.ioe~atlo. of the ~~t•• l

C;O'tJEmaftt. - 't. nC::;~;~;·'fll.'.;"t~ -btu .1ft:.ll f\t,x .et 101 tb a",~ (:outitJ..Dftt
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•

•

•

•

•

•

Hr.l.:-.ti ~~n to K~,,'pin.:.J, al'·.1l&t~in.:i.nCJ l)Qtl OP&l'i!tin'd I'llie t!e>t,"\¢ <::""0'.

tlO.L ""Qdt~ .i.n .,. "r.op<f!)'c~,n~1f.ic-n ~n..~ .\~n".,;. the COf,J,t ()f. whi.(;ft

~t,)li', J.iH\_. Hl<;: ~,nt..'U\t; '.lIn th* :tJth d:',y of .:Iun4t. 1'67. the

I'lQ\X1 ('"netl'll Distri<:t .',h.j\.U. f..?!~. to UUi 1:t'li9ett1QIl ll1~t:r.1<:t ((

$. t>1J"~ nut. in,Ii::t;U;$f 0' ~'OUR tUOUiAl,iO ('4.000.VU) oow.-AI\8 tor.-

Cotltxo1. l'i,a.,tl.i,.;;'t that lh\i cut.t;:»f t(.li~ tone woJrP;. done or. t.o

L''l' oo.u~ and 9+;rt'QU,'..c rj' t~.l"L 1.u:lgllt.lOll .c1.b:i.~t Q~rill~ the

""",-
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•

•

•

•

•

•

•

•

•

•

()f vhicn "'i 11 i,e J~ -6)1:Ce8. Qf _",ie; e$tiltl.'~ ted .caO\U,' for .\lea

\fork, l'\nd in the ;~u:rthfi.c eVflflt ttu~t »ueb notic. sbAll not '1;;&

nac.tvet.1 t;~ the Il' [i99tion Pill}tr1et v1t.tl1n U.:ft....a (15) CIa)'"

tr~i mnd ttf~.lt, thlil g,iviny of ..,aJ.('1 notie.by tne Irr1g1Jtioa

tliatric..t to lh'i.' rl(J(,){1 c.~nt.;:ol. 01S·.tlict, t.h~ft <tJuJ in .,,(:h

l:,.:venta ~r.c lrri~'tiQn Diatr1(:t ah'-tll ba.,.. ft. further obli93!t10A

ti) GO ~.nC ~HI.tfol fl ':;Ul turtl~et':Jr: ~(cllti~~l 'Work in ),'ofll,'.tticm

ti.> toh" l;t411)tOn:tnt.:.~ ~'ne OF5:r~t.ion of •.:tit! wKk.., tbe coat of

_bleb ",,1J.l be: i.n 'f'lJt"~f&. of the 1Il1UoI\lUt E.tiut.e(:i tiY th~ rlood

Cont.r:,)J. D11.tl'i,t t:o (,0",.1: th(!.~o.t of 5uoh "0.(1:.

4. Th.'lt:. til( 1.rli9~ttioo .tI18txict sn·'1.J. 1 t.tcw. ~t.. t.o U.6,

if!. i t ~hJ! 1J. (Ie; t(Ln,in~, ,t'Xfnu. nt to th6 Flo~ Cont.l'ol lJi.tr1.ct:

!l d.t~i l.-.rl ~nC 1. t.fl.mi:'c~ .tnt":t~nt, with fju'p,~c)t t11'9 invoice.,

of ~h~ cost of t.bf: ~;OJ.. k pwtiorUUH.1 by the' Irritation Di.tollet

in J:.1.~tJ.on te, tt~(; ..,'d,l\t.. n"n<..~ ~\n<.1 OJ;lVI''ltJ.OQ of ••ie fl~

aontreJ, ""aries, inc.l.\!(L"'l~ itlUtQnl;Jl1 t.JtlUtX tblni•• th1'Jt: P,!ut cf

the 1.c:1' l~l.\ tJ un D;'il1tx .ict·., 9t'Af!!I:IIl! a<?&4J..n1.t~llt1YO 8,0<1 Qve:t:

h¢'l.<t u '')4tna~~ .. "h.H:.h I'.fe ·i1ltl-U~utabl. to tb«, .~lntEn~ulc. ~nd

opeciltion of 8':1'ii ilQOO (,'ont.rol :work., provid.~~ btJI'CErvu:, t.h~t

in no flvlmtsMd.l th«, !!tI'M)\Ult of tn_Ira: 19.1 tit)ll D1at.-!ct',

i~lll;ral adll':ini-t,tr,'it.ive:,n"1 lliv.t'-bf:IU~ upen••• v..ce.t t"\\l.uty

p4!r C4'iQt (.i:('~) ·af tII~ tot".l c:oet to tbe lrti91\tion Villtri.(~t

oj! p'J'.lfoI'll,lng .!lle "'·.):tk ll>t &y. \int~1DlftV ~l\e. cr~ersti.ng.d.iCl

1100<1 (,Qnt.ral ttlo,:kt4, ....\1'1(1 Qotwitbati'\Ddl,Qi'l .o)'th1ag hlHtti.A to

til. CQnt%;!lJ:Y, ;"uy ,'!.tnCi,ll wit;ht)olQl0~, 80clJll ••Cl.iri.ty l!tu<J

otn.. , tl!xtt•.\m;; .-i'q)4n~.t. of an)' and all Itl\llplOYCle6 OIlYili." .in

t11. pQIforJl:!lnce:' of tbe w:>rk :;.1 llIaint,ainil'l(j am"i oyflJ.at1ft'jl ".1~

f400d control woxlc;a aWlll btl the .';)l~ lUSe! ..~(:luai..,.. 1.'••9ooai

cility of 110(1 ehi~ll Ll pai~ L)' tbt IJ'.rl~.tl\'Jft Dl.trlct.

s. Tb~t th0~aftie5 h.f~to x~cOini:.· aftd _;£.G th~t

frOllli t.im. to tilLi~ i..Ui , teauJ.t t>t ~c:c~tA(\>nta 1, D'lturlll or

oto.r cau.Uill;l, ~n(;; t.b;.r~U9b nQ f~U4t of tn.. past1". hex.to, Qt

(tither of tbtt$ ,t.hE'!.t'i u.:1'i~ bfi \inullIuul dbltr.'lill to • .11d flood

(%\')"\101 wo\"k. J:t~u:.u.11lg l.tI~)(,1111 :~nd lD.~illt~A.ulC. tber.to d

c"e6iRg nOll\'! J. Ke;.[~tl' .'!'At'! at'llBt.:1iUnee, ~lld i. the Ilyc:ftt of

~ny .uc.r~ t: v'lntu'lli toy th~ l,:>art.io. hortttQ aball clet.noin.. and

-3-
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•

~)f'..t:I()r.in\i S\lt.:~h ,*;,o.tk I t, ..yet.L'iU;·;,'itb "bat t"~.tt of t.l,e l.tr1ljtation

D16ttict.'. 9f:tUH' 1 ... ~;:m1ni .t..t:atJ,~~ AlK ove.t-b~!\' _lI'*n••• Wtl1ch

'Work.

•

• thi tty Ut') ;';~f::i~: })11£); to th. ~nt'; 01 the ptixlv¢' then in .·ffe¢t;

of it. c.••iuc t.o ,t ..:nt.in·!! te ttl!" A~t:•••~ftt (' \: the Ilad Qf said

•
p.riod, ~nduponth~ ~1viJl\:ot sM1'. notice tl\i. J\ijl"U~ent.

sntHl terct1n"ttl ~t:t(~ fincl oft tkhi' J\jt.h. (jay ()f JUt' t".llQkin\j the

•

•

uapeC't:iV4;; IU'lMFi tp let h~.u,tQ .\ll..e:1\;...., al'UJ thei¥' L'e6p.,a::tiv(,

{'or p(.~r.tt; .I!: .).le to ~~:: b~J ..to It f fi••o on. th~ £, t.he ..<;;;'~t ~ h

c~:r: ,- t /."... .I:, .'l. , 1966 •...--...~~J,.......,("~~._..,__~__~, '.

FLoon Cotn'flOL 1>18TlUCT OF MA1UCO'A
COWrY, ~illZOU

i966,

)
) as ..
)

MARICOPA OOUWIY MVMICI.A~ WATBA
CONSa:P.V~Jl",.-,tlftJ\JC'f _0 • .i.

",i:'" / /./
'1·_~_~.L.,J;(·.( "-"" . _

t'f'~\)rE' 11"1. t tbt \)nC4:>t'.1~n..t:Not1i.J:Y 'l;li;,UCi:,' ~et.~~l..l)'
I ' • ,., I'

,-.. I,:i. l:tJ.. h, ,:tit,) __.o...-__-_~'.•• .. ~., t ~~~a:,.~..,..-~ II: • __ ___

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

Ilw . ,',.: ,.'<." ~v~~"'<\)T~>k~Y""".--....._-----".~.'.a~ '...w ."..~'~_._._. _

. , J



-
.... .

• . ! .

_.;....!:._·.~ki..d;.,·t~~....,,"O_.--:._'.__of. tbEl I'LOOP COM,."

• oni~ni2,(:"_ un:1ex 'nd ;u:r.,\1l\nt tCI the 1"~. of ttl. state of

AJ:i.;(.on·'~, "'06 th~lt he!. ··s f,'.:ch t:lfficer ••~.hl'M dull' ;\uthoo:i"ed

thtf:t~1;\ c'~mt..~inl1;:~ };y :1ign1n9 thti na-.4l of tbe Pl~ C:ontr~l

[}i·trict bX nil~&\I'(ll. "£ l.luch ·:>flleer.

IN W!T~IIS~ Wn,rmnOF, I b~v. h~l:'Ii1\m'to Sfit 8Y n"n(i ltnd

official IICt.l\l.

'''ATE or AnZOtilA )
II ) 8S.

eouaty o~ IdAl'ijOP~ )

on~l1j.f' the __~lth .'~y of ._. QlglmbO:C __' ~t66,",beto¥ .. Iif. tb1l W'1d~1.19ne;(t, Sr,t.!lry .ub.i1c, p.t.Oh611, ·V,.,·.r·~

1 ".. .. ~1~:i4._q,._.!~_CE..~ .; who IJlc)c.oewl-O·ted id.•••l! to

.be tb~~'\~1:.e.t"r¥~:Hatl$iQien ;0 ._.of tbttMAJUCOPA COUSTl' !ft,'II1Cl,AL

.A"I~ COlfS&1\VA'II0a Pl81'l\lC'I' 1ll0. i, .0 l,:r:A.iat1oft D1atJ:.1ct

~,~ni~.4~und.. r ~n( p~r.~at to to. l~w. of tbe it.'. of

Ar1¥0ft., a ,,<1 t~ut t}t·" ~••uc:b t>ff1c.... , b.ib9 ~"'.\f .uthori.lteO

.0 tQ c1Q, exe(:~t.d tt.e !oIeCjo1n<» i ••tr:-.nt {or tb.. y\Upo......

th<ll<r ..1n c:ont;~.i.n&c'i k'y ~i9D1n~ th. nt1ft;fi of ttle 1~ri9.tiOD »1.·

tr1ct bt bllu;:c 1t. WJa $u¢b officex.

I. Wl'J'ti~.IU) W1UUl.iOJ', 1 h,lV~ &'1fu:e"ato •• t II1r tuiD4l -"Did

•

•

•

•

•

•

•

,,
I

I

!
j
I.',
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE Room 6029 Federal Bldg., Phoenix, AZ

•

•

•

SUBJECT: WS - White Tanks Pilot Project

TO: M. E. Strong
State Conservationist

DATE. Octobe r 22, 1971

•

•

•

I

I·

•

•

•

•

On Tuesday, October 19 I accompanied Mr. Lee Ohsiek, Flood Control
Engineer for the Maricopa County Flood Control District; Mr. Charles
Brandt, Manager; and Mr. McDonald of the Caterpillar Proving Grounds;
on a tour of the surface drainage on their grounds.

It was agreed that I would record my understandings of what trans
pired on the trip and send copies to Mr. Ohsiek who would feel free
to supplement or amend the report according to his understandings.

Inspection verified the drainage pattern of the September 5, 1970
storm as shown on the map that accompanied Mr. Turner's report to
SCS State Conservationist M. E. Strong dated November 20, 1970
except as follows:

1. Drainage from the wash in Section 13 was not diverted southward
into Section 24 as shown, but continued to flow to the east
into the small pond in the center of Section 18.

2. After entering the pond in Section 18, some of the water
spilled to the south and entered Structure #4. The roadway
forming the east embankment of the pond was breached and some
water continued eastward to the east line of Section 18;
thence, northward toward Structure #3.

Since the September, 1970 storm, the pond in Section 18 has been
modified so that now there is a spillway from the pond that diverts
water into a man-made caliche pit in the southwest 1/4 of Section 18.

Mr. Brandt indicated that as time permits he will have his engineers
make a topographic map of the caliche pit to determine its capacity.

It will be helpful if the topographic maps will include the pond and
its embankments as well as the area for several hundred feet north of
the pond. This is suggested because if the spillway will not pass the
design storm or the caliche pit will not contain the design storm,
consideration should be given to modifying the pond to insure that
any excess water be directed northward toward Structure #3 and insure
against any water overflowing into Structure #4.



•

•

•

•

•

•

•

•

•

•

•

M. E. Strong, October 22, 1971

- 2 -

There was some discussion regarding replacement of the existing road
spillway at the SE corner of Section 31 with pipe to reduce the peak
of the flows entering Structure #4. This appeared questionable
because the major portion of the drainage area above Structure #4
passes this point.

An extra copy of this report is being sent to the Maricopa County
Flood Control District, for transmittal to Mr. Brandt.

Engineer

cc: C. Williams
Lee Ohsiek, MCFCD (2)



6029 Federal Bldg., 230 N. 1st Ave., Phoenix, Arizona 85025

•

•

•

UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

SUBJECT: Watershed - White Tanks Wash

TO: Gerald B. Welsh
Asst. State Conservationist-RB/WS

DATE: July 20, 1971

L .J

•

•

•

•

•

•

•

•

As follow up to your request as to the disposition of the O&M agree
ment and notification of sponsors and the Caterpillar people concerning
the contributing watershed to Str II 4 the following is submitted:

1. O&M agreement d.ated 28 November 1966 for White Tank Str
if 3 and 4.

2. Copy of Turner's letter indicating discussion with Cater
pillar Manager, L. A. Jones, of their main office on the
flood report and the watershed boundary conditions - with
notice that they should work through Col. Lowry.

3. I talked with Leo Ohsiek, MCFCD. He will call the local
Caterpillar office and discuss the watershed boundary
problem with them again, and see what action, if any, they
might have taken. He will advise later.

s:ii4{:mQ~4L
Asst. State Conservatio£ Engineer

Attachment



•
.UNITED STATESDt::PARTMENT OF AGRICULTURE-~

soiL CONSERVATION SERVICE -. ~.- -- ..__.------------
1n::lzonaStateOfiice, 6029 Federal Building, Phoenix, Arizona 85025

•
~UIllECT: ENG .. i1hite Tanks Hater-shed Project 

Caterpillar ProvinB Ground
l>\IlApr.U 11., 1971

•

•
",

"

.j

i

1•

TO: H. E. ·';trot\f;, StatP. Conservationist
scs, Phoenix, Arizona

L J

Un the mot'nin(~ of April 13, 1971 SCS 1>1strlcst Conservationist Chris valliaaa
and I conferred with Mr. L. A. Jones, Civll £nglneer, Caterpillar Tractol:
Company, Peoria, Illinois, relatin to.;,,~a plaa of conserva.tion operations
on their 13..1/2 square mile tract of land wbleb is thelr testing facility
west of Litchfield Park.

In the course of the discussion a copy of .y ~eport of the September S,
1970 flood, dated November 12, 1970. was handed to Mr. Jones.

As a result of the discus.iona it was understood that th~ company would
request Cormal assistance fr~ SCS through theAgU4 Frla-New River Soli
Conservation District and that any lona-range plaa aust of necessity
include provision for handlins Burface watexe.

tlr. Jonel understands that flood control ••pecte nat be planned wi th the
nood Control District of Maricopa County and we save hm Col. Lowry'.
name and address.

They are hopeful that the ult~8te plan ean include development of surface
water that may be put to beneficial u•• 1n conneetlon with their testing
operations. We agreed that there vere possibilities for this and ex·
plained the procedure for acqulxlnc rlfthta to store surface water for
beneficial use in Arizona.

It 1s antieipated that at ea.. future date Hr. Jones wll1 return to make
a mor~ thorough study of the &atter and arrant. for on-site discussions
with local agencies.
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.J. J. Turner
State Conservation Engineer

cc Chris P. Williams, DC, Phoenix, Arizona

t Col. John C. Lowry, Gen. Mgt. and Chief Engl'.
0:"1, /_ Flood Control District of Maricopa County,Y/>/ 3J25 W. Durango St., Phoenix, Arizona 85009
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

Room 6029 Federal Building, Phoenix, Arizona 85025

I·

•

SUBJECT: WS - Engineering - Powerline Channel,
White Tanks Project

TO:
Marion E. Strong
State Conservationist

DATE: October 12,
1971

•

•

•

•

•

•

•

•

On October 12 I discussed the power1ine channel situation briefly
with Mr. Lee Ohsiek, Flood Control Engineer with the Maricopa
County Flood Control District.

Mr. Ohsiek advised that they have graded the acceSS roads parallel
ing the concrete lined channel to improve surface drainage and
prevent surface runoff from overflowing the channel banks.

Mr. Ohsiek also advised that he would request us to accompany him
on a field inspection of the channel damage as soon as the water
has ceased to run in the channels.

We agreed to meet Mr. Brand of the Caterpillar Proving Grounds for
an on-site review on October 1:9/ of the changes in drainage patterns
that have occurred on the watershed of the White Tanks Pilot Watershed

P9~~~£~
Ji J./Tu%:;
Stat~ Conservation Engineer

Vcc~ J. Hickerson
wpp
Design Section
P. Tilker
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- D. A. Dobkins, SolI Conservationist,
Program Services Staff, SCS, Phoenix

March 23, 1961

•

•

•

•

•

•

•

I
I

•

Luc len A. Hill, Area Conservation1. t,
Area 2, SCS, Phoenix, Arizona

WATERSHED PROTECTION - Information White Tanks (Pilot) Watershed

Contacts in the area revealed very little tangible benefits from the Pilot
Project alone. Yet, coupled with the control measures on Trilby Wash
(McMicken Dam), considerable benefits can be enumerated.

H. S. R~ymond contributed the following information:

Military and related developments adjacent to Luke Air Force Base
a~)unt to some one hundred and twelve millions of dollars. The Semi
Automatic Ground Control System of the Phoenix Air Defense Sector is
practically complete. This installation alone will run in excea. of
100 mil.

TIle Capehart housing project of 1000 homes for baae per80nnel has
been completed for another 12 million dollars.

The Maricopa County Water Conservation District (Beards1y Project)
has lined 20 odd miles of distribution systems, which was previously
unfeasible because of frequent flooding. Subsequent reduction in
seepage losses from the canals has resulted in a 20~ savings to the
Irrigation District.

Flood protection has made it possible for the ~.".ricopa County Highway Dept.
to undertake numerous road improvements. The lurfacing of Sarival Road i.
a typical example.'

In addition to stepped-up interest in the installation of conservation
measures, such 88 land leveling, ditch lining and irrigation pipelines on
farm lands, considerable interest in sub-division activities bave become
eVident.

Progress in housing developments has materialized to the extent that the Agua
Fria Water Company has been franchised to serve the growing needs for dO~8tlc

water.

All of the foregoing accomplishments have been directly or indirectly attri
buted to controlling of floods from Trilby Wash and the east slope of the
White Tank MOuntains.
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~~~~O_~~~ FORM NO. 10 '>~1tJ
UNITED STATES GOVERNMENT· tl)l.;>

Memorandum
~I
... ,.

TO : L. A. Hill, Area Conservationist, 8C8,
Phoenix, Arizona

DATE: March 13, 1961

•

•

•

•

•

FROM : D. A. Dobkins, Soil Conservationist, Program Services Staff,
SCS, P. O. Box 929, Phoenix 1, Arizona

SUBJECT: WATERSHED PROTECTION - Information White Tank (Pilot) Watershed

Attached is a Thermo-Fax copy of a letter from Herb Boddy.

You will note that he wants some information about benefits
other than water benefits of the White Tank Watershed Project ./
(Pilot) .

We suggest that you may want to make some contacts with local
leaders to get the information requested.

He would like to have your reply by March 27 so that we can
answer Mr. Boddy's request. - ______

Attachment

cc: Herb Boddy - Berkeley

•

•

•

•

"

tu.t.L tv.... f'-e-...... n.cA""....~~ t'.".J,.di

tp. ,,_ <h..{J J~c.. l' J!<J L ~ r'1 &<-1'11'
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SUBJECt: InfnrmaU on - WaterShed Benefl ts

~, UNITED STATES GOVERNMENT

Memorandum
, ....

" ';Jr "

March 1, 1961'/

"

Rooort 'I. Boyle, State Conser/ationlst
SCS, Phoenl.x, Arizona

FROM

TO

(Y..
~)

•

•

•

•

•

•

•

•

•

•

•

Art thought U~lilt, p4!rhaps ~ too "nt tA' hnk. PUot.. ,.~r.h8d Project ,Illight
,haw produced ~ne fl ts along this line.

o '...' '. . •

1m,s ,thf:' pt"6J~ct. ~e 1ands, s~f8for old or new Indusul••7 Also, vas ,
expansion of OOlll'by 11111 tary Inst.llatlons;~8poe.lbl.;by·flood preven-
tion feat.m'~s of t~ work plant. ' "\ .>';'

W'e \lo'Jld n~~d to ~ Ill' .speci fie" as pOlSlb18 ..1th'a..,aUabUI Information,
olEl.\'lIfng tl~ ent~rprls~ ,m'lllber ot employees .rflicud by tJw change and

, pln-pllnHl19 ~nefit.s. 'nlI! exampl. slw)uld .l:?e • ~hort. c)nI~~

09 you think Whl te l'lmks vould. qualify'?,

eel 'D. ''''''rpcr Slf1f!'llS

."

" :"

".

'"
t' .'

• I. ",.~, ~
". '.

\.-.;. .
, ,
.~ ..... .



•

•

•

mUTED STAn~s DErARTtur OF .lGRIOUI.TURE
SOIL cmfSERVAfrIOl~ SERVICE

.AR I~UNA .sTATI~ OFFIG11:
PHCltiNlK

}~ 28, 1956

TO

•

•

•

•

•

•

•

•

: Robt. V. 13r)y'l&. sta.te Consorva.tionist, ses, Arizona

On th.}" 28, 1956, Area Consnnationtst Luc::ten n.t11 And Distric.t SUper
vil:\o.t" ll. S. PJ':l~"m)nd t aoc<.>nrp..:.tnied hy the ConSCrVI\t.!I,n Engin~e:r. I'l nd the
St,:U C;rmservHtbnlst on the Ht!tte Pr::>graln stiller t jointly 1nsF'-ected
t,he Hhlte TnJlks Pil()~ Hator.hed Projeot and arriv'ed at the ,£ollm.fing
oOl1~lttsions:

1. 'Ibn Dr:tgllml work pJ.fm provided for installation of 8,11
neo.O\tt'cn during the oa.len.da.r year 1954. All measures vere
cCJ;1pJeted c~n schedule excepting tho Inst 1/3 of the emer
W~rwy 81'1JJ.lr19.] for Dll<e 1/'). The A.gun. Fd.n Soil Conflervs.tlon
Vlsl.it'ict. Brrnllged yUh the HaricaI'Il County Municipal Water
Gvnnol"vation District No. 1 who, in turn, arranged \-lith a co
Qpera.tine orgnn:t~l1tion to perf"orm this aotual excavating job.
AJI Flxi;lcs W'nrc sincet'e but it developed that state legil!lla
t.t:m, was nceded to .ndcqM..tclY' establish lega.l reepcneibi1U.y
for t.he "'for.k dono. The needed legi~ll1t:ton 'WaS pasM(l a~ the
\';li:lt Stl:J5:J.on or thi<') S·t.ate 1I:;gblature and will beC()lOO errec
t,J..~Te on .Tu]y Ill-, 195(,.

(a) Tho rhrioopa, Goun.ty Municipal Water Cons9rrntion
Dtptd.ct h'!ts !lasured. the Ag'lla. .Fria. Soil Conserva
tion Distr1.ct that the work will be oOl11fllat.ed by
December 31, 1956.

Alt.hough the addUional epillWll exc8.vn.tlon involves
ovor 3.00,000 cublc yards of eart.h, it does not lltlt.eri
ally effeot the projeot obJeotives Dacilusa the reWtrd
ing be.sin, llS aonstlruated t provide. retarding capacity
!rJT a. lOO-year freq,uencl stOI'D! e..rxi the already completl3d
r(.:rtioD. of tht;) emorg"nc1' spillWT will bypaB8 the run
off .from an,other lOO-year .frequency storm occurr.ing when
th~ retarding basin is full.

-1-
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•

•
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•

•

•

•

•

•

(1') 'Xht!! t."dlJootlon lAM int'onm.tton progrron1a adoquate and the "B"
mealUre prog~m is Q(~l~te.

(0) ).And, easements, and rights-ot-w.r problema m.V8 been solved.

(d) 1,0001 aormdtmntl'3 and taol1itielS are amoh that the completion
or the Wt:>l'k as r.;utlined above 8eems &ssurod.

(e) Durine the past two pare th~ $*11 tUD!Junt or ms.1Jrt,enanco that
M,S been needed MIS been .prov.tdod in a moat eXC)ollent. nnnner.

2. There apP~Ar. to be no 1)1)$Cl tm' either increasing or decreasing pre.ent
Project Iftm CeJ.l!n{J.

3. It is not reoamnendod tJmt. the l(tope of the prc.\Ject, be expande4.
The sponsor., however, haTe embarke4 upon a prog1"81l1 or 81m1.la.r11
treating an additional uea of ed!l'l9 4 or 5 dquaro IIdles adjacent
to the orlg1nlll projeot. Thi. additional work 18 beina pertormed
entirely at looal expellse,

4. Tlds projeot 1s fulfilling the d~tration ()bjeotins an.!! IJl)o5,le in
the .flood plain uoe Qon1'ldenttMt "bel' are reoelviDgadeq,ua\e flood
protection.

The e1!'.tl!nwicm of t.ht'l installation period. to Decemer 31, 1956, vlll
MVe. nQ mterll\l bsaring on the period of eftluation.

CCa Luoien A. I1ill (2)
(1 tor R.S. ~nd)



UNITED STATES GOVERNMENT
."( ,i '~: " '~.,
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WATERSHED PROTECTION (PILOT)
\, ..

STANDARD FORM NO. 84

L.- ",'

Office Memorandu~r
I " I

FROM

Confirming our oonversation of this morning, I am attaohing
a oopyof the Administrator's Memorandum or April 9, 1956,
oalling for an inspeotion ,or wat~~s,._d hProteot~~( (P1.1~t)
pro,jeots. .' 1 './ IJ:,:, ,,!'

If the suggested dates Of~ 2 ~ 29, 31, and JUDe 1,
are not satisfaotory for t~peotion. please 8uggest
additional dates and we will make an effort to meet 'them..

~. > "

TO

SUBJECT:

I'

I
/

Attaohmentsl 3 oopies or
Administrator's Memo.

j
".-

•

•

•

•

•

•

•

•

•

•

•
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UNITED STATFS

DEPARTMENT OF THE INTERIOR
GEOWGICAL SURVEY

WATER RESOURCES DIVISION
Washington 25, D. C.

May 18, 1956

. I
"-' _•...

•

•

•

•

ANNOUNCEMENT OF WATER-RESOURCES REPORTS RELEASED FOR PUBLIC INSPECTION

The Geological Survey announces that the following reports on water
resources in the various sections of the country are being released in open
file. Copies of all these reports are available for consultation in the
room indicated, General Services Building, Washington 2~, D. C. Some o£
them also are available for consultation at other places as listed.

1. Application of aquifer-test methods to ground-water studies in Marengo
County, Ala., by D. B. Knowles. Abstract only. (For publication
in Alabama Academy of Science Journal.)

Geological Survey, Building 6, Smith Woods, University of Alabama,
University, Ala.

Room l242-G, GSA Bldg.

2. Land-surface collapse in an area underlain by limestone, by G. W. Swindel, Jr.
Abstract only. (For publication in Alabama Academy of Science Journal.)

G(;()logical Survey, Building 6, Smith Woods, University of Alabama,
University, Ala.

• Room 1242-0, GSA Bldg.

3. Geology and ground-water resources of Drew County, Ark., by F. E. Ooellion.
81 p., 10 figs. (For publication as Arkansas oeoiogical and Conservation
Commission Water Resources Circular No.4.)

• Geological Survey, Room 208, Porbeck Building, ,15 East Second street,
Little Rock, Ark.

Arkansas Resources and Development Commission, Division of Geology,
Little Rock, Ark.

Room 1242-0, GSA Bldg.

•

•

•

4. Ground-water use in Idaho, by E. G. Crosthwaite.. 7 p.

Geological Survey, 209 Fidelity Building, 720 Idaho street, Bois.e, Idaho
Room 1242-G, GSA Bldg.
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, , I
STATES DEPARTNENT OF AGRICULT""""",

SOIL C0NSERVATION SERVICE
llJISHINGTCN 25, D. C.

April 9, 1956..,

To: State Conservationists, SCS

• From: D. A. Hillians, Administrator, SCS

•

•

•

•

•

•

•

•

Subject: tJatershed Protection (Pilot)

As ~e approach the end of the third year of operations on the lJatershed
Protection (Pilot) projects, it is evident that an adequate inspection of each
project is needed to determine whether it fulfills the objectives £or which
this program was established. He have reached the point where definite facts
and recorr~endations are required to guide forthcoming decisions on~

1. Need for extending the project installation period./' ,
2. Increasing or decreasing the present project fund ceiling.~
3. Expanding or curtailing the scope of the project.
4. Discontinuing the project if it appears unlikely to fulfill

the objective of a suitable demonstration of watershed pro-~
tection and flood prevention.

Some of the States have recently made inspections and others have scheduled
early inspections of the pilot watersheds. lJhere inspections have not been
made within the past six months they should be scheduled before June 15. If
the last inspections did not provide sufficient information to permit con
clusive recommendations on the-'above points, a new one should be made.

If you have any doubts concerning recommendations that should be made on the
above points, we will be glad to arrange for participation in an inspection
by the Engineering and Watershed Planning Unit and a tJashington-Field Plant
Technologist, or a Washington resident staff member if you consider this
especially important.

':ie are attaching for your guidance in making your recornnendations an outline
of some of the pertinent factors that should be considered in the watershed
inspections. Your report and recommendations to me should contain a brief
discussion of the pros and cons of each item with respect to how it influences
your recomnendations. If the item is not pertinent, please indicate this fact.

f.t tachment

STC 
E".JP 
PT
WD-
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OrJrLINE FOR INSlJl£CTION OF WATERSHED PROTECTION (rt'LOT) PROJECTS

•

•

A. Need for Extending the Project Installation Period

Will all of the measures that have a material effect on the project
objectives be installed by 19587 If not, by what date? Give con
sideration to the following i"'" "

1. How does the actual rate of installation of measures compare with
the schedule (Table I)?

2.

•
.3.

It.

•
5•.

6.•

Is the education and information program of the local organization
adequate to provide the needed understanding and incentive to
sufficiently accelerate the "B" measure program to complete it by
1958 - if not, to what extent?

Will land, easements, and rights-of-way be available when needed?

Will it be necessary to delay installation of structural works of
improvement until the required "B" measures are installed above the
structures?

Are there adequate personnel and facilities available to keep surveys,
designs, specifications and contracts on schedule?

Will local commitments such as; money, services, materials and
operation and maintenance be available as scheduled? If not, what
changes are needed in the scheduled rate of installation to conform
with the local organizations ability to meet their obligations?

B. Increasing or Decreasing the present Project Fund Ceiling.

• If an increase is proposed, consider the following:

1. What is the approximate difference between the estioated and actual
cost for installation of major works of improvement so far con
structed or contracted for?

•

•

•

•

,
2. Are the expenditures of the local people also exceeding the estimates?

.3. Will an increase in technical assistance for "B" measures actually
accelerate" the establishr.J.ent of conservation practices?

4. To what extent is the increase in project cost due (1) to expanding
the scope of the project in order to provide a better demonstration
of watershed proteotion and flood prevention (2) to change in design
standards (.3) to increasing bids and general construction cost level?

Is a decrease warrantod? If so, give considoration to the following:

1. Can itoms roquirin~ substantial Federal Qxpenditures be eliminated
frofl the approved project without impairing its demonstrational
valuo?
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Ax'izcma Sta't.e Office
223 New Post Office BUilding

Phoenix, Arizona

1 •

March 8, 19,5

•

•
from:

SubJect.

Swanson

MelJlOrandl.ll!l, \'ia'tershed Planning No. 5 (Washington)'

1,I? rnql)setE':d~'ashington to 8end enough copies of the ai-tonched
meJ11Ot'HodUlll ... !dqk~rshed i'lamting Hemrancum No. S, re:
t~Yalll.at.t(m ~)til.:)ies - Pilot t<l",t/'\rshed Protection l'rogrwll, to send,
ea(~il or you 8. C:)P~f. Pl~,\se file H wtth the ot,h~r mater1a1 we i

have nent you in tlHJ past on the~@!~!Bh!1,J~rQ.~~~t,~on,.II.n.d.,
Flood lJre\n~'nUon Program.

•

•

•

•

•

•

/',.<,..
Lucien Hill - this complies wi th your pencilled note to

Mr. Dobkins.
W.B.

'I

V
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UNITED S'lliTES DEP.t>RTHENT OF b.GRICULTUft!..

SOIL CONSERVb.TION SERVICE
~ashihgton 25, D. C.

Recent cor~espondence frem the field indi6ate$ that some States are
planning to revise Table lIs for the Pilot .atershed Protection
Projects this fiscal year, to provide a basis for the fiscal year 1957
agendy estimate. Such a revi§i()b will not be necessary, ,since it is
f)ur intention to use the-Tab1e'i Is" bf'the"'iina:Cwo;[.lt'·plans Tor this
purpose. Therefore it is essential, that all final work plans for
the Pilot Watersheds be submitted by April I, 1955.

•

•

•

To:

From:

Subject:

February

State Conservationists, 8CS

D. A. Williams, b.dministrator

Watershed Protection (Pilot), Table 1 of Work Plan

•

•

•

•

•

•

It is expected that the next annual revision.of the Table lIs for the
Pilot Watersheds will be required somet~~~:f..:t~!'.the,¢urJ::~nt.J:is~a1 year
hag ,passed.and .firmflgures are available for obligations lncw::~ed in
the fiscal year 1955. ' The exact date on which the ne~t annual revision
of the Table l' s for the pilot ',·atersheds -will be requested has not been
determined, however it will be in advance of the preparation of the
fiscal year 1958 agency estimate. .

/'

l?UfA;ar.?T'1.t~
. ./ -.,

1i.cting

S1C-5
El.F-5
~ID-1

FS-5
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Soil
Conservation
Service

Room 300B Federal Building
230 North First Avenue
Phoenix, Arizona B5025

September 26, 1983

•

•

•

•

•

•

•

•

Dan Sagramoso
Chief Engineer and General Manager
Flood Control Uistrict of Maricopa County
3335 West Durango Street
Phoenix, Arizona 85025

Dear Dan:

The attached report by my staff recommending that we not seed the White
Tanks structures at this time, but rather to wait and moniter the progress
of existing plants over the next two years. I feel this to be a good
recommendation. Please let me know if you or your staff are of a
differing opinion, otherwise we will continue with the monitoring program.

Sincerely,

~?-~;f'
Verne M. Bathurst
State Conservationist

cc: Jo_h[l!:L}' _Wi:!aye r,A~tjng_::!\~I~ (WR)
Smity Covey,-D.C., Phoenix
Joe Knisley, AC, Area II

The Soil Conservation Service
is an agency of the
Department of Agriculture
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In the 4,100·square-mlle area of southern Apache County,
a~t 30,000 acre-feet of water was used In 1975, according to a
re .ort prepared by the U.S. GeOlOgica.ISurvey, Departme.nt of
t Interior, In cooperation with the Arizona Department of

-ter Resources and released recently; .
ater use Is expected to Increase nearly 100 percent by the

•d-1980's owing to projected demands for public, Irrigation,
and Industrial supplies. Ground water will be used to meet the
future demands because most of the surface water is allocatedI.to local and downstream users. .

Groundwater Is present In places In most of the geologic for·
matlons that underlie the area. The most widespread source of
,ground water Is the Coconino aquifer, which probably
underlies the entire area. In 1975 the aquifer furnished about
7,700 acre-feet of water to pumplligand flowing wells; and In,
general, no appreciable decline In water levelsha~ taken .
place.' .•.. ," '.' •.' '. ,., I .

In the southwestern and west·central parts, the'water con·:"
talns moderate concentrations of.dlsolved solids; In the
southeastern and east·central parts, the water generally con·.

. talns large concentrations of dlsolved solids.
~ In tile southern part Of the area, grouno water IS outameu
~ mainly from the Springerville and White Mountains aquifers
l and the basaltic rocks that overlie the Coconino aquifer. In the
; northern part, the Bldahochl aquifer and alluvium overlie the.
! Coconino aquafier and yelld water to wells.' . . .

The report "Gohydrology and water use In southern Apache
County, Arizona," was prepared by Larry J. Mann, U.S. '
Geological Survey, and E. A. Nemecek, Arizona Department

L.of Water Resources. .., ..
(; Copies are available for distribution or Inspection at ther. Arizona Department of Water Resources, 99 East Virginia,

\,....".· •. p.ho.enl~, AriZ.".. lind atU.S. Geol.o,gl.cal. S,urvey Office.sin: ROClm

lt 5·A Federal Building, 301 West Congress street, Tucson; Suite
k,1880 Valley Center, Phoenls; 2255 North Gemini Drive,
,;- BUilding 3, Flagstaff; 1940 South Third Avenue, Yuma; and .
l Room 5312NaHonal Center, 12201, .. Sunrise Valley Drive,
LReston. Va..;"( ,. r;·!' .' , .•
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3009 Federal Building, Phoenix, Arizona 85025

April 18, 1977

•

l.fr. Jack A. Leavitt
Deputy Xnqineer
Flood control District

of lfaricopa County
3335 W. Durango St.
Phoenix, 11rlzona 85009
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•

Dear Jack:

I was disturJ)8(j last Friday ",hen, in mg vlsJ..t to your offlce, you
brought up the subject of HcMlken Dam and the cracking problem. Jlben
you mentioned that two Wh.1te Tanks SCS structures (structures U and
fJ2) had been constructed and la ter .1ncorpora ted into McHikon Dam by
the Corps, the pieces just did not seem ·to flt. You were ,also quoted
ln an article that appeared in the phqen.ix IJeW'Spapers, as saying two
SCS structures overflowed in 1951 creating qulte a problem for 1AJke
Air Foree Base and tJ18 surrounding area. I thought lt necessary to
check our records, to f.1nd out "'bat really happened and in what
sequence. Here ls tbe sequence as best I could determ1ne:

1948 - SCS was asked to prepare a work plan on the White Tanks
watershed.

July, August 1951 - Serious floodlng occurred to Luke AFB and
v.1cJ..ni ty.

Early 1952 - Corps of Englneers funded to stud!! !'rilby flash.

Early 1952 - SCD and irrigatJ..on dlstrict pooled funds to bul1d
an "lnterizn" flood control structure.

Late summer 1952 - Interim flood control structure constructed
(4 m1.1fUJ long, 23' high, containing 500,000 e.g. earth).
scs provided technical assistance.

Nay 1954 - Wblte Tanks 1I"i!t6rsbed structures '3 and 14 con
structed. (Structures'l and '2 were never planned.),

July 1956 - HcHiken Dam completed bJl the Corps. It Incorporated
the interlm flood control structure built by the seD and
the irrigation district in 1952 •
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J. A •. Leav.1tt

. I am enclos.1ng Cop1es of pJ.amt and 'other docu.ments tbat support: t1J1.•
. sequence of events. '2'houghtyou adght 11kII' th_ for 90ur 1.11es. It,
seems to me t:.hat I

1. NMta Tanka' vatertlbeef structures Il and 12 were never'
ser10usly planned and were not comrtructed.

"

2. No structure on vhich the BeS prov.1ded teclm.1cal usdsUnce
"overflowed" 1n 1951 1nundat1ng Luke APB runnys.

3. '1'h. structure that: vall constructed w1tb ses .asslstance wa.
completed 1" late 1952, after ~e cUS..t:roflB -1951 flood. :

~ . ' .
I would apprec:1.tte .1t 1L the errol2fJOU8 netnlpaper art.1c1e could be
corrected 1f that opportUD.1t!l ever prellentB 1f:s1elL. I hII"e bad .. f"",
peopl~ ask me about: the facts, and .us~ the utlcle ralsed 8U8

p1c10ns 1" the 1lI1dfls of man" others.

S1ncerelfJ ,

John ". Peterson .
AlIst. state' eonservat.1on1st

Attachment..

ca,
Thomas G. Rockenbaugh
Herbert p~ DcnuJld
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