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That Work Plan prepared 16 year. qo would .erve today a8 a basic

outline for rural aro 4evelopment in hundreds of the R.tion t • 1nD&1l

••tarsheds.

tm.8dlately follo.ina World War II the 8CS ... raqua.ted to prepare

4ataUad flood prevention plane It..ed on the praUainary anainearina report

prepared by ses in 1941. Tha IoU Coneervation D18trlct luparv1eors

alao raquuted tbe ...iltanee of the Haricopa County .n1c1p.l Water Coneerva

tion District lUmber One, an lrri.at1on dt.trict lylnl witbin the boundaries

and compr1l1na about one-half of the irrigated landa of the ABua Fria SoU

Coneervation Diltrict. The lrrl.atlon district, w1th Icott L. Libby, President,

Wayne Tboraburl, Vlce Pr•• ldent. and J. C. Watzler, .....r of the Board

of Director., .ar••d to loan equipment for clearina bru.h and dilling teat

pitl and to contribute the .ervic•• of itl people. The combined resources

..re atUl ..aaer for the neaded planning and inve.tisatloIUJ. furthermore,

dll.enters.l'lued that the plannins "ea a waste of effort as there was no

pl'Olram under "b.icb the actual construction could be accomp111hed.

Th. SCD Supervt.ora were firm in their belief that if they had a

.ound .nd cletaUed plan, a "ay would be found to carry it out.

Iffort...re .purred by frequent damqina flub flooda from heavy

rains on the .par.e1y yeletated desart watershed. The.. flooda culminated

in late AuJUlt of 19'1 wben .trect flood damaS8 from a atnale atorm amounted

to '3,000.000. "icb farm lana and ripanina crops wer. va.hael away, aUes of

biahvay. and _ny aections of ra11l'Oad trackaver. wuhed out, .114 telephone

Un.s were swept .ay. Luke Ail' rORe .ue and l'Oada ludtna to it

".re lnunclated. 'l'1'.10ina of cOllb.t pilot. vitally .....s in lor•• wu

.u.pended for .ev....l clay.. BOIIle••f people livtna Oil f.rma in in the 'l'0'WllI
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of Litcbfield Park. Goodyear. and A-..ll4a1e were .eftnly .......d. the

Goodyear Aircraft Plent and tbe LUclaf"1d _aval Air 'acUlty w.re. under

"ater.

The SoU Conaervau.o1\ Dbtrict .. the ioU CO....n.tion I.rvice

r.doubl.d their effort. .ft.r tM 1"1 flood. .....hU.. b.c.u•• of the

lenatb of tlM r.quir.cl to cOIIlpl.t. tbe det.U.d ,lana••nd ••caule of law-

.uita arblna froll the div.reloll .1 flood .at.r••y mlnor 41•• and chann.ls

..ithin the J)utrict. tb. eoop....tor. of tb. loll Coneanation and Irrigation

Dbtrtctl pooled thetr Pntuctlon and Harkatina At1ainbtration paymenta for .0U

OGuervation ,raotle•• for 1'52. With .34,000 of l'HA funa, .108,000 contributed

.y tM Irrlaation Di.trict. and ..ith 101 technical direction a daM 4 a11ea

10na and 13 feet lallh .... cOUitructtd that .ffectively controlled all nine

fl004. occuriDa in the TrUby W••h .rea .ub.equent to that time. 10 vell

planned an4 conatructed ... thi. .tructur. tbat it i. DOW a p.rt of the , aile

10DI KcKlcken D_ cQllP1eted by the Corps of Ina1ne.r. in 1956•.

'I'hrouabout .U the , ..r • • 1 dr_ina and plannlna. the SCD Supervbore

.1.0 ... the for••i.ht to keep their politic.l l.aders at 811 levels of

aoverl1lD811t _ctU&1ntad wltb. their -.cia •

....U..lDa that v1t1lllata 101ut10n .1 the 1f&t.nMcl protection problem

would I'.quln cooperation of ,ta. r,"r.1 Goven-ent, the local leader. took

.p.cial paid to thorouply acqu.a1l\t each 1' of Ar180U'. Conar••donal

"-le.at1ou nth their probl.. ad De," pel I' t •• t .... to .upport .ucli

le.blation .. ai.bt M propo••eI to ,.mit the Unci .f leural ...1.atance

.eeled.

The 10na .aitad break cae in the .prina of 1'" wben in the 83rd

Cona...... Conareseun Cliffol'eI 110,. of laJuwu. anel Auau.t Anur••n of
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MLnM.ota, were ....poMlbl. for tbe 1.1\1I1on .f '.5,000,000 1n tb. annual

Ald.cultural Appropr1atioDIJ IU1 to be ...d for a 'Uot Wat.rabael Prot.ctlon

Proal'_ adlttnbtand by tbe IoU CoManation S.rvic.. In tbe ... 83rd

COnar... , Art.ooa '. Senator Carl Bayden .pouorad 1••1.1atlol1 atboriclna the

'.cretary of the Air 'orc. to coutruc:t the Td.lby Walla Datantion la.in and

Outl.t Channal, latar ded.icat.d .. IIcH1cken D_.

Tb.anka to the 10na raDIa ,1.,.1111 af the .0 'upentaora and.

Irr!.aatlon Diatrlct official., r1lht...f-..y hael ....n arraqed for, vater

r1&ht••attled, aDCI dataU.eI planl "ra rUdy.

It contract for eonatnctlon " .. awarde4 aarly b 1954 and by July 1954

tbe White tanke Pl10t Waunbec! 'roject. the flnt ln the .at1on, .a. eOlDplated

at a co.t of '420.000. the 'adaral -Govenaent eontrUlUteet $200,000 and the

rnaln1na f22O,000 •• oOJltribu'a4 )y local intera.ta •

D.... '0 "faua lur.aUatlou ... eau.,4 by flood .aten from

11'111ty Waab aM the _poneor. cbo•• to cooperate .1th tbe Corps of Enalneen

in tha control of that portio. af tbe water.b.el. Local lnt.re.t. contributed

..thaI' $250.000 to thta pnJMt•

.. ..lthar tbe 'oU CoManation Diatrlet ar the lrd.••tion Dt.trict

had tbe la.al aut.borttlu ••quire. .1' r.clarel cooperatioR of th!a type,

.upplemeutal ..re_nt. wen .... wbareby the County .f Marlcopa aeted as

offlclel _pouaor 101' ~tb ,njeela.

CoIIpl'tioll of tlul White tanka _4 IIctUcun ».. Iaa4 a tr..ndou••ffect

on rural M..alopMllt ad trtaPnct a Mom in the application of conael'VaUon

practicea an4 IHltpbor1loo4 _4 caa.an1t1-vide impl'OV..-ou of all ki.neta.

IC)) cooperator. replace. 133 aU•• of ••t.hI earth ....tcb•••ith

concrete lifted titcha. or p1pe linea 4urlna the 5 ,ear••fter eo-pletlon of
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the White tanka project. Thi.... 121 all•• mor. lined ditche. and pipelines

than were 1nstalled durina the 5 year. pr10r to 1'54. The land leveling is

now of a hiaber flU8l1ty and irriaatlon ••ter 18 beina app11ed .ith Ireater

efficiency. In total. f.rmer. in the Dl.trlct bav. lined or t11ed over

400 milee of lrri.atlon ditche. an4 precl••1y leveled over 52,000 acres of

the 70,000 acre. of fam land. The.e practic•• and care in the u.e of

lrri.atloD .ater are credit.d with pr.veDlloa ••t.r 10•• and waate of over

40,000 .cre fe.t of .ater annually. lnouab ..tel' to produce 16,000 bales of

cotton or 8,000 carload. of lettuce.

With f100. prevent1en, _re fal'lD8r. turned to .uch biab cOlSt, bigb

illCoaMl cnp' .. lettuce, "parap., ar...' ••tc. and the par acre Iroll

bcoM role frOil 1... thaD '200 &0 .ver .400 ~etw..n 1950 and 1960. The 36

mil.. of faxa nau pav.d .bce 1'54 b 10 aile. _re tban aU the roads

prevloul1y paveel. A ena .1111on dollar bouslna development has h••n built

acljacent to OM .1 the White Tank. ..... Cenau. flaurel lhow that the

Towne of Gooelyear and Avondale laave -ore than ~ub1ed 1n populaUon and

.......el valuation of property iD thua two incorporat.eI tcnrna tripled

~twe'D 1950 and 19'0.

The ..1tl..11U.oo dollar Pboenb All' Defanea center hu been

••tablilbed .t Luke Ail' rorc auel the Capehart Iou.ina Project of

1,000 homes tor Luke Ail' fORe ,.no..l baa ~"D "Ue on l.nd that

... under .ater tlur1111 the floo4a .t 1'51. three tbcnaaancl .crel of fertile land,

previo\laly abandoDl4 have kea I'.cl.......Dd are DOW procluc1na crops ..,alued

at Oval' one 1l11Uoll doU.r. annually.

Mr. v. I. Iri., Vte. Pre.idellt of Iood,..ar rarma, .aylz

"Prior to the .tart .f thla '1'011'_, our p~erty uel 00 .evel'ai
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GCcutout, luffet'.4 est.ui........ tna nuh· floocJe, hav1na

th.ir od.,lin in the White Tank Mountain Area. We f ••l that .

w1tb the cliv.r.lon _4 atantion D_ now in place, that our

property 1., for tbe fir.t tiDe, ade~.t.ly protect.d from

thb type of ......."

Wayne !hornbur., an 014 tiMr in the ar.a, ..de the following

written .tatement:

"Our ioU Cou.natlon Sentee ....rft. areat credit

for the 1...n111p an4 vary important part they played

b 'l'1qi1\l bto Mina the White tanka 'looeS Control

'roject in W••••m llarteopa County, Art.ooa."

"Iefore tbb 'I'otactlon ,iven our coaaunity. flood

ba.ar" .,. actual weI'. '0 ,rut that properties

_4 4evelopment8 .ere lo.ina value. ~ ri.ka involved

ji.coura••d capitallava.~nt an4 8Spantlon.

"Our ~nity fl004 control project baa .ff.ctively

,ntect.4 -.or. than 70,000 acr•• of ..aluable and biahly

,roductiv. aaricultural 1... Luke Air 'ore..... , the

.....1 Air racllity at 00041Ur, 1oo4,.ar .l1rcraft. th.

tOWDl of Oooclyeu. AveuUle, aDel Litchfi.14 'ark have aU

profited En ella .11erl un upn... AU the•• area' had

luffen4 heavy ...... an. wov1c1 bay. colltinu.4 alvays

hilhly YUlnerAbl. v1thout .ffective fl004 control.

"Speclal oredit .1&4 nc:opltioD. about4 b. liven out. tanding

lucien who.e tinl... effortl flull, Houlht White Tanks

r1004 Counl 'nJect lat. ~.ina _4 ucla 0\11: home. and
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propertte., our total coa.unlty, .ecureand .afe from

the ravaaina damaae. and 10.... ve had ,.fore .uffered .0
frequently.

"bnneth HcH1cken, eM of the fine.t and 1IIO.t effective

ciUaen. any country ever bad, vas our uptain. Lucien Hill,

our Aree Colllervationut, ... Dever known to .ay 'It can't be

_De'. au effective cooperatioD alollS vith our 80U Conservation

Itat. 100ineer, 1111 turner. turned the tide 1n our favor.

Oenaral Charley 10m, then CoaD&nder at Luke llald, was a

areat power in 4eveloplna reco.nitlon and coop.ratloD 1n the

II1Utary .."lea.. Our, all Ar1aona t
• and aU America'. Carl Hayden

~an true to fom end lOt the job done for the lood of his

rauow un. !ben, flnally with un1t•• backlna put to.etber,

..de affective, aDd Itroulbt into actioD Ity Hank laymoDc1 (who has

1I&Dy titl.. , Itut 1111 leaderebip here was tbrough our Ague Frla

IoU Couenatloll ."trlct), our coaaunlty won itl 10ns, and

..y t ..... 4ucoureaiua !tabt.

"Tbue _11 &JUt lIeD ethen In cOMIIInlty, atate, CO\lDty and federal

e.nic. have .erve. tbeir -ouDtry _11 an4 our IoU Coneervation

l.n:Lee bu ..ain proven it. wortb to pr..ent and coming

..aaratioDl in ~rlca."

aenry I. ")'IIOnd, InaiDHr and llanapr for tU tniaation Dbtrict .aid:

"The fl004a forced the IH.atrict to ._6»n ita po.t World War 11

effortl to line irrtaatlon eanall. liDee flood protection bas

Hen ,roYi"" our Di.triet lau Ii." with coracrete 20 mile.

of itl canal. an4 plaaa te liDe aDDtber 12 .tl.. thi. winter•
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It formerly coat the Diatrlct '10,000 to $12,000 annually to

repair tbe flood dameae to canale and inatallationa. Since .

1954 our flood damaae haa baen ne.lig1bl•• "

John MCDaniela of Stanley NcDaniel. rarma told Dick Schwab, SCS Area

Bnlinaer, that:

"the !moey apent contltruct1.na the Whit. Tanka Mountatn

project 1e the belt .ney .pent in thia area ainee I have

been farminl here. We can 1Il&ke fJlprovementl, put in ~oads

and crop. without the risk of belna " ..hed away."

Mr. ~l A.l .aid:

"Our lande are etirectly in tbe path of previous floods and

tbe dens bave been a U,t.aaver to us. We can now line

our irrigation ditches and accurately level our land without

fear of having to constantly 1:epair flood etamage. ft

Mr. lussell Badley, large acale velatable grower .ald:

·'My now valuable farm .a. practically worthl••s prior to flood

protection."

As ....b.re of the orlalul karcl of ICD Superv1sorl retired, members

of the present Board of Director...n elacted to .ace.ed them. Chairman of

the present Board 1. Hr. Jel. C. Watt, a prominent farmer who replaced the

-late Col. Dale Bumstead. Hr. W. lI.ell Xrina. Vice 'n.ident of Coodyear

ranu, known to over 1200 SCD 8uperviaon and cooperator. wbo have won

COODY!AIl AWARD trip. to Ar1&ona, y.. appointed to fill the unexpired term of

the late Kenneth B. HcM1c:ken. Hr. aenry I. bymoncl. IUlin.er and Manager of

the Irrllation Di8trlet .a. electecl to fill the vacancy created by the

retirement of the late W. W. Lua. Ik. laymond bu for the put e1sht ye.ra
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very ably hanclled the Job .r .pokuman for Itotb the IoU Conaervat~nDiltdct

and the Irr1aatloa D1etrlct 18 the eoutructlon and _lntencace of tbe works

of lII!provaent 1n the ....
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THE t-lllITE TANKS STORY

Julian J. Turner

Construction of the two White Tanks flood retardlns dams in 1954

under the Pilot Hatershed Protection Program of the SoU Conservation Service,

and the t1dHeken Dam in 1956 by the Carpi of IUlineere, completed nn over-all

flood protection plan conceived many yeare 8go by the developers and leaders

of the Ag\la Fria*' Soil Conservation D18trict. The late I(enneth D. HcMicken,

w. W. Lane, Col. Dale nl~tead, and others realized 1n the 1920's and 1930's

the necensity of protecting the ferti.le. newly irrigated desert lands and

the grOWing communities lying between the usually dry Ague Fria River and the

White Tank, Wickenburg, and Hieroglyphic Mountaina to the west and north.

During the fOllowing one-qunrter century the Agua Fria story is

ba8icly ~ otory of local leader. with vision, determination, and a deep sense

of connunity responsl.biUty working together and with aU available

agencies of government to solve their watershed problema of land management,

soil and moisture conservation, and flood prevention. An early step in this

direction m18 their cooperation with the SoU Conservation Service on a

demonstration basis in the early 1940's.

'-'Agua Fria: Spanish for "cold water"

• State Connervation Engineer, Soil Conservation Service
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The unusually sev~re thunderstorms of 1941 prompted Lucien A. Hill.

then Demonstration Conservationist, now Area Conlervationlet at Phoenix.

and Warren V. Turner, then Area Conservationist. to 88818n 9CS Ingineers

Frank Flint and Ben Woodson the task of atudy1nS the flood and damage pattern

and making recommendations for controlling future flood••

Progress wes slow during the early 1940·.. A world war wa. in prosres.

and SCS demonstrations were on the wane. The local leadera, however,

continued to explore ways and meanl for puttinl together an orsanization to

solve their conrnon problems, and on June 23, 1945, tbe Aaua Frie So11

Conservation District was voted into beina with the previously mentioned

Hessrl. McMicken, Lane, and Burnet.ad, .a it. firlt Suparvi.or.. the following

1s an excerpt from the initial WORK PLAN prepared by the ABua rria SCD,

***<It*.*
PURPOSE

** ••• *.
1. Obtain aerial and ground turvey•••tudy flood control

practices thay may be desirable on the leveral major

drainages. The .s.i.tance of rederal. State. county.

and other public and private aseneie. will be requa.ted.

2. Provide neceaeary esa1stance to Met: the .oU and water

conservation problem. on the individual fa~8.

3. Study methods of controlUna noxioul plant. and rodent••

4. Promote restoration of wi141ife.

5. Develop an educational proaram to encourage peopl~the

communities and District to obtain benefit. of loil and

water conservation• .... ." ..
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That tolork Plan prepared 16 years aso would serve today as a basic

outline for rural area development in hundreds of the NaUonts small

waterah~dg.

Immediately following World War II the SCS was requested to prepare

detailed Hood prevention plans based on the preliminary engineering report

prepared hy BeS in 1941. rhe SoU Conservation District Supervisors

also requested the 8Bs{stance of the Maricopa County Municipal Water Conserva-

tion Dlntrict Number One, an irrigation district 1ytn! Within the boundaries

and compri9ing ahout one-hall of the irrisated lande of tbe Ague Fr1a SoU

COU8ervation District. The irrigation district, with Scott L. Libby, President,

t~ayne Thornburg, Vice President, and J. C. Wetder, member of the Board

of Directors, agreed to loan equipment for ctearins brush and digging teat

pits and to contribute the services of its people. The combined resources

were still meager for the needed planning and investigations. Furthermore,

dissenters argued that the planning wal • waste of effort as there was no

program under which the actual construction could be accomplished.

The SeD Supervisors were firm in their belief that if they had a

sound and detailed plan, a way would be found to earry 1t out.

Efforts were spurred by frequent damaging flash floods from heavy

rains on the sparsely vegetated desert watershed. These floods culminated

in late August of 1951 when direct flood damage from a single storm amounted

to $3.000,000. Rich farm lands and ripening crop. wera vashed away, mUe!l of

highways and many sections of railroad tracks were ~a8ha4 out, and te1ephon~

lines were 8wept m1ay. Luke Air Force Base and road. le,ding to it

were inundated. Trainin.g of combat pilots vitaUy needed in Korea was

suspended for several days. nome. of people livin. on farma in in the Towns
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of M.tchfield Park, Goodyeltr, and Avondde were .everely damaged. The

Goodyear Aircraft Plant and the Litchfield Naval Air facility were under

"ster.

The SoU Conservation District and the 80U Conservation Service

redoubled their efforts after the 1951 flood. Meanwhile, because of the

length of time required to complete the detailed plen•• and because of la,,·

suits arising from the diversion of flood water. by minor dikes and channall

within the District. the cooperators of the So11 Conservation and IrrigAtion

Districts pooled their Production and Marketins Adminiatratlonpaymenta for 8011

conservation practices for 1952. With $34.000 of PMA funds. $108.000 contributed

by the Irr.igation District. and with 9CS technical direetion a dam 4 miles

long and 23 feet higb wal constructed that effectively controlled all nine

floods occurrinl in the TrUby Wash area subsequant to that time. So well

planned and constructed was this structura that it 1s now a part of the 9 mile

lonl Hetticken Dam completed by the Corp. of Enaineera 1n 1956.

Throughout all the year. of dreamtna and plannins. the SCD Supervisors

also llBd the foresight to keep their political leader. at aU levels of

government acquainted with their needs.

ReaHzlng that ultimate solution of the watarshed protection problem

would require cooperation of the rederal Government. the local leaderl took

special pains to thoroughly acquaint each member of Arizona's Consressional

delegation with their problems and needs and requested the. to 8upport luch

legislation as might be proposed to permit the kind of 'ederal .Ieistance

needed.

The lonl awaited break came in the Iprins of 1953 when 1n the 83rd

Congress, Congres8man Clifford Hope of Kana••• and Auau1t Ander.an of



-,-
Minnesota. were responsible for the inclusion of $5,000,000 in the annual

~ Agricultural Appropriations Bill to be used for a Pilot Watershed Protection

Program a(IDlinistered by the Soil Conservation Service. In the same 83rd

Congres8, Arizona's Senator Carl Ilayden sponsored leglslation authorizing the

Secretary of the Air Force to construct the trilby Wash Detention Basin and

Outlet Channel, lat~r dedicated as McMicken Dam.

Thnnka to the lOllS r811ge planning ot the SCD Supervisors and

IrriS8tion Diatrict officials. rishtl-ot-way had been arranged for. water

rights settled, and detailed plans were ready.

A contract for construction was awarded early in 1934 and by July 1954

the White TanKS Pilot Watershed Project, the first in the Nation, was completed

at a cost of $420,000. The 'ederal Govertwent contributed $200,000 and the

remaining $220,000 was contributed by 10aal interelts.

DAmage to aefense installations was caused by flood waters from

~ Trilby Wash and the sponsors ehose to cooperate with the Corps of Engineers

in the control of that portion of the watershed. Local interests contributed

another $250,000 to this project.

As neither the Soil Con,ervation Di8trict or the Irrisation District

had the legal authoritlel required for Federal cooperation of this type,

supplemental agreement. were made whereby the County of Maricopa acted as

official sponsor for botb projects.

Completion of the White Tanka and McMicken Dama had a tremendous effect

on rural development and trialered a boom in the application of conservation

practices and neighborhood and cOlmlUnity-"lde improvement. of all kinds.

seD cooperators replaced 233 mile. ot vasteful earth ditohes with

concrete lined ditches or pipe linea durins the 5 year. efter completion of

~
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the White Tanks project. This was 121 mile. more lined ditches and pipelines

than wer.e l.Mtalled during the 5 years prior to 1954. The land levelins is

now of 8 hlgher quality and irrigation water hbeins applied with greater

efficiency. In total, farmers in the District have lined or tiled over

400 miles of irrigation ditches and precisely leveled over 52.000 acres of

the 70.000 acres of farm land. These practices and caJ:'e in the use of

irrigation wete!' are credited with preventing water 108S and waste of over

40.000 acre feet of water annually. Enough Water to produce 16,000 bales of

cotton or 8,000 carloade of lettuce.

With flood prevention, more farmer. turned to .uch high cost. high

income crnps nB lettuce. asparagus. grapes, etc. and the per acre gross

income rose from less than ~200 to over $400 between 1950 and 1960. The 36

miles of farm roads paved since 1954 1s 10 mile. more than all the roads

previously paved. A one million dollar housing development has been built

adjacent to one ot the White Tanks dams. Censua figures show that the

Towns of Goodyear and Avondale have more than doubled tn population and

asaessed valuation of property in these two incorporated towns tripled

between 1950 and 1960.

The multl-mtllion dollar Phoenix Air Defen•• Center has been

established at Lulr.e Air Force Base and the Capehart Rou.in. Project of

1,000 homes for Luke Air Force Baae pe!'lonnel has been built on land that

was under water during the floods of 1951. Three thousand acres of fertile land,

previously abandoned have been reclai.med and afe now produc::l.nl crops valued

at over one million dollars annually.

Mr. W. N. Kring. Vice President of Goodyear 'arms, says:

"Priof to the start of this program, our property had on .everal



occ8Blons, suffered extensive damage from fluhfloods, having

their origin in the White Tank MOuntain Area. We feel that

with the diversion and detention Dams now in place, that our

property ls, for the first time, adequately protected from

this type of d0n!8ge."

l~ayne Thornburg, an old timer in the area, made the following

written statement:

"Our Sol1 Conservation Sorvice deserves Breat credit

for the leadership and very important part they played

in br1nB1ng into be1nl the White tanke flood Control

Project in Uestern Maricopa County, Arhona."

"Before this protection was gt:ven our cOtllnUnity t flood

hazards and actual damas. were 80 great that properties

and developments ware 10sln8 value. end risk. involved

discouraged cepital investment and expansion.

"Our cortrnunity flood control project hu effectively

protected more than 70,000 acree of valuable and highly

productive agricultural land. Luke Air rorce Baae, the

Naval Air Facility at Goodyear, Goodyaar Aircraft, the

Towne at Goodyear, Avondale, and Litchfield 'ark bave all

profited more than dollar. can express. All the•• areat had

9ufferedheavy damase and would bave continued always

highly vulnerable without effective flood control.

"Special credit and l'ecoBnition aboultl be aben outltandlna

leadera whose tirele•• efforte finally brousht White Tanks

Flood Control Project into ".lna and made our home. and
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properties, our total community. secure and .afe from

the ravaging damagea and 10s8.8 we had before suffered 80

frequently.

"Kenneth Mel-ticken. one of the flneat and most effective

citizens any country ever had, wae our captain. Lucien Hill,

our Ar.ea Conservationist, wa. never known to lay 'It can't be

done' • His effective cooperatton alons with our SoU Conservation

State Engineer. B111 turner. turned the tide in our favor.

General Charley Born. then commande~ at L~ke Field. was a

great power in developing recognition and cooperation in the

military seTVlces. Our, all Arieona'. and all America's Carl Hayden

ran true to fOl1ll and lot the job done for the aood of his

fellow man. Then. flnal1y with united backing put together.

made effective, andbrouaht into action by Hank Raymond (who has

many titlea, but htl leadershlp here Val through our Agua Fria

Soil Conservation District). our community won its long. and

many times discouraaina fight.

"These men and man others i.n cOM1tUnlty, atate, county and federal

service have served their country well and our SoU Conservation

Service has again proven it. worth to present and coming

generatione in America."

Henry S. Raymond, Enslneer and Manase'&' fol' the trdsaUon District ••14t

"The floods forced the District to abandon it. po.t World War II

effort. to line irrigation canaU. Slnee flood protection has

been provided our District haa l1ned with concrete 20 mile.

of its canal. and plana to line anotber 12 ml1e. this winter•
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It formerly cost the District $10,000 to $12,000 annually to

repair the flood damage to canals and installations. Since

1954 our flood damage has been negligible."

John ttcDaniels of Stanley McDaniels Farms told Dick Schwab, ses Area

EngIneer, that:

"The money spen.t constructing the tntite Tanks Mountain

project is the best money spent in this area since I have

been farming here. We con make improvements. put in roads

and crops without the rhlt of beina wAsheel away. fI

Hr. Karl Abel said:

"Our lands are directly in the path of previous floods and

the dams have been a lifesaver to U8. We can now Une

our irrigation ditches and accurately level our land without

fear of having to constantly repair flood damage."

Ht'. Russell Badley, large scale vegetable srower said:

'tHy now valuable farm was practically worthless prior to flood

protection."

An members of the original board of seD Supervisor. retired. members

of the prcsellt Board of Directors were elected to .ueceed them. Chairman of

the present Board 18 Mr. Jess C. Watt. a prominent farmer who replaced the

late Gol. Dale Bumstead. Mr. W. Newell Krins. Vice Pre.ident of Goodyear

Farms, known to over 1200 seD Superv180rl and cooperators who have won!,

GOODYEAR MIARD trips to Arizona. was appointed to fill the unexpired term of

the late ~cnneth B. McM1cken. Mr. Henry S. Raymond, Ingineer and Manager of

the Irrigation District was elected to fill the vacancy created by the

retirement of the late W. W. Lane. Mr. Raymond baa for the put eight years
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• Gordon Corh:f.n# Engineer. SoilCon.ervatioll
Servino, Phoenix, Arizona

w. E. Anderfton, Enr,in~ering Sp~olali8t, Soil
Conservation SerTio., Pho.nix, Ar110Da

White Tank. Watershed Proteotioa Proj.ot •
Engineering Re.pon.ibll1tie.

Maroh 3, 19&4

•

•

You are in8truot~d to aSSUl'lle thl') t1utifl8 t'Jt Roddent Engineer on. the White Tanka
Water.hed Proteotion Projeot. I have been dea1gnated as the otfioial govern.
ment raprelentatiV. al provided for under the tel''' ot Con.truotlon Contraot
.umbe. A8o-1142. In your oapacity of Re8ident Enginee. you will exeroi•• thl.
authority which has been delegated to me.

Aooordingly, it will be your dut)' to 8upervll. the oonatruotion projeot in
aooordanoe with the plan., speoifioationl, and oontraot provilion.. You will
in'l;erpret .uoh doou_nt.wh.re n.o••••ry, blu. appropriate' in.truotionl to the
oontr.otor 01' hi, repre.entativ., ••tabll.h neoelsar" gradel and linea, and take
.uoh other aotion al may be proper and neoe.lar" for the .at1.faotor1 compl.tioa
of the projeot.

You -?'ill call upon me for additional inltruotion. al 10U _y tee1 are neoe888.l7•
Ibere you are unable to amioably I.ttle ~ que.tica relatin~ to the projeot.
10U will promptly ref4tr luoh queltioD to ., for ••ttlement. Where the inter••t
ot the government or the teohnioal need. of the projoot require., you will
al.ume full authorit1 and take luoh aotioD al .hall tully p~oteot the intere.'
of the governmeDt, reportinl luoh aotlon to me a. expedltlou.lr a',MAy be
pos8ible. '

You will reoeive all instruotion. oonoerning thi. projeot from me. You will not
aooept an)' ohange. in the plana or Ipeolfioatlonl exoept from me and then only
in r.ritlng :for your ow proteotion. In addition, 1011 will aooept direotion with
regard to oontraot provisionl, in writinl, fro. Mr. Martia V. Compton, offioial
representative of the Contracting Otfioer. or trom hil properly aooredited
reprseentatiTe. You will immediately report to •• the reoeiptor .uoh
In.truotion..

You w11l reoeive alslltanoe a. may be require. upon requ••t to thi. offioe.
You will allo receive from thil oftioe all ..ter1a1. and .upplie. neoe.1al'1 for
the proper exeoution ot your dutie.. Where an exigen~ .xl.t. you will obtaia
.uoh .erTioe. or luppli•• 100.11, withln the provision. of ourrent regulatlona.

Tou are headquartered near the projeot and no otfiolal traTel away fro. head
quarter. is contemplated. tou are cautioned not to undertake sueh travel without
prior authoria.tion in writing. You will oondue' your operatlona and tho•• und.r
your oontrol in aocordanoe with reeogniaed laret, preoaution. a. provided tor ia
s.fety regulations and Gontraot proTisiona•

In addition, you will maintain luoh record. th.t may reflect completely the
operations of the proj.ot. including daily diar" or other narrative reoord, note.
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or o't;her appropriate da.ta indicating progress, inaluding tho., nece8lary tor
the aoourate determi1\t:'.tion of quantitiel' stetch.s or diagram of the work aJld
its progress, a reoord of all in.truotion. iesued. a reoord of all offiaial
vi.itors insofar as possible. and suoh other reoQrda a. may be neoee.art. to~

will make or direc'l; the m8kingof neoel8ary 8urveJe. tou will .e report. a.
may be required. In partioular, you will make recommendations to me a. to
ahanges in speaifioationa, extra or additional work, or 8uoh other affair. a.
should be onlled to the Att~ntion ot the Contraotlng Officer. Tou will prepare
for I'C!1 oertiifioat10n progreu reports oonoerning the projeot and will obtain
and forwr;lrd to me all neoessary dooument. to be &ubllitted bY' the Contraator,
inoluding woekly labor affidavits and periodic alai. or .tatement8 for InteriJa!1
payments.

Attaohed hereto you will find a oopy of a letter froll llr. R, O. Wri~ht. dat••
Maroh 3, 1954, eltablilhing the authority tor thlle dir.otions.



•

•

UNITED. STATES

DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Wa3hington 25, D. C.
March 3, 1954

William E. Anderson, Engineer
Soil Conservation Service
Phoenix, Arizona

Dear Mr. Anderson:

You are hereby appointed GOTernment Representative under Contract No. Asc-1142
which was awarded to Jo Ao Danens &Son, Inc. and SheltonMB~tts Company for
construction work on White Tanks Structures Nos. 3 and 4in Maricopa County,
Arizona.

It will be your responsibility tOt

1. Determine whether or not all of the contract provisions and require
ments regarding inspection, safety of the pUblic, performance, etc., are
being complied with by the contractor) and in the case of non-eompliance
to take such action as you deem necessary and as provided for in the con
tract to insure protection of the Government's interests and the safety

-ot the public; for protection of public interests and private, personal,
or property interests, etc;

2. Issuework~spensionorders when in your opinion weather conditions
are such as to prevent work being properly carried on; and workfolr'esumption
orders when in your opinion conditi~ns are such as to warrant .orderly prose
cution of the work, as provided for in P'ragraph 2 of the General Conditions)

\

3. Make recommendations to the/Contracting Officer's Representative,
Martin V. Compton, or to the contracting officer, through regular channels,
concerning proposed speoific~tion changes, extra work, material substitutions,
extension of the contractor's performance time, or any other item which ,rill
require action by either of these officers;

4. Do all things necessary and as directed by the oontracting offioer or
his representative in connection with the prosecution of the work.

,"7

•
t.' I

" .. ~....:;,
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!';~eh1.nrton 25, D. C.
March 1, 1954

J. A. l"~n<:'n~ t, ~ont Inc. Rnti ~helt('ln-~ett8 Co.
h'tcl<t'nbr.orp ~ ~ t-' !3emfil

Tour con.y of ":l'mt.rp(!t, ryo•• ~e-1HI2 covI'i'rtng eonlltll1ctton work on h'hit'" 1anks
~tT11~t'lrA~ r·~(,lII. 3 ::Inri L. in ~~a.rleopa County', Arllona, 1. attached, 1naecordanc8
wi. th onr v~ J"prAM of t'tlrch 1.

"'1. llhm E. And",reon, 'IlTIgtn.,.,r
~o1.l Con8~rYRtion S~rvice

r"'PI"!r,e Pu1.1d1..ng, 39 N. 6th ~tre"t
Pho~nb:, }rtzona

A cor~' Clf Tltl", 1>9, T'f.lrt 1 t of thlll I~hor rAgulations is llt.tachlilld. Thl (II sho",!!
th~ pr~ecTih~d form of ~fftn~Yit whioh sh~\lln b" repro~lc,",d for y~ur n~p~s. Th8
erndnvit r"'lst b., "YAcl.ltll!d lind eworn to by an,. sub-contractor also, 'UI well as by
th... prtnc1 pf'l contr1!ctOTl or_by "fly Authorised officer or ~lo1!\'e of the con
tractor CJr r-ub-eontr·~t'!tor Who supArrlsetl tM ptllyt'lent of lHtge". Th~ wAAkly affidnl tl.
t('lgAthtOr ""Uh a cArttrt,.rl copy of the weekly payroll, shmtld be "'...11,,'!r"ld to th~
abo"~.nA~e~ rOV~Tnm~nt r"'pr"'se.nt.t1.ve within 7 days .rt~r the r~gu18r ra)~~nt d.t~
of th". pA)'r'Oll p,orlorl.

C(')pJ~8 of 1~tt~r8 of ~rr~intrn~nt or Contract!n, Orttc~r's R~pr~s~nt~ttve .nd 00".
~rnm~nt F~pr~8"'ntat.1vA, 8".tttn~ forth th~ r~8pon8ib11itt~. ann rl~rlning the author
itt"'8 of ~p,ch ar~ .tt~ch~~. ~hO\lld changes b~c~~ n~ce•••r,y during the progress
of th., work thilll informati.on w11l ~ helpful to you.

Atheh~rl ~lso arp. two ct)pies of wage determination deci.ton i!lau~d by thp. U. S.
r".partM~nt of labor. Th~.~ copies ar~ for posting by you at th4 .it~ ~f the work
In a prom1nn nt place, where they m~ ~ e••11y ••en by workers.

Tours ornry truly,

R. C. hl'ight, Acting t!1.reotor,
Administrative 5~rv1ces Division

eCI M. V. Compton, Chief, RASD, SCS, Albuquerque, N.M.

• ~~lliam F.. And~rson, Engineer, SCS, Phoenis, Ariz.
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SOIL CONSEllVATION SERVICE

Washington, D. C. March 1, 1954

J, ft. l'nnrms ,~ Son; Ino., mid Shelton-Betts Co,
hickp nbl1rg,Arizon8

Contract No. Aeo-ll42 covering construction of earth tilled dykes known

AS hhlt~ Tanks structures ~ros. 3 and 4, Uaricopa County, Arizon8, formally

8pprov~d. You are hereby notitied to commence work within 20 calendar dRJ8

and to complete all work within 210 calendar days .tter date of receipt or

th.is nolitce. Contract and instructions follow.

R. C.wright, Acting Director,
Administrative Services Division

•

CCt M. V. Compton, Chief, RASD, SCS, Albuquerque, New Mexico

William E. Anderson, Engineer, SCS, DeBerge Bldg., 39 N. 6th,

.,\ \Y-12'/'-7'~'. \ ,\. '. 1<)'·
'.'" , U / )-

< ") ~"'.. / /
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CONTRACT NO,

AIO-1142CONSTRUCTION CONTRACT
(See instruction~on reverse) DATE OF CONTRAct f!.4

reb. 11, 19:1
,--------------------------'

CHECK APPROPRIATE BOX

o Individual

o Partnership

o Incorporated in the
State of

X Jo1.n' Venture________________________-L _

DEPARTMENT OR AGENCY

nANDARD FORM 23
REVISED MARCH 1953 •
GENERAL SERVICES ADMINISTRATION
GENERAb REGULATIO~ NO. 13

NAME AND ADDRESS OF CONTRACTOR

, J. A. I'anen. Ie ~on, Tna. and t',bltl'on-!et.t.. Co.
P01t 101.4
Mekftnburl, Artlona

•
CONTRACT FOR (Work to be performed)

. I,

Con.~ruot.1onot ••~th flUed dike.

----, -_._-------_._--
PLACE

~~.rtcop. Count7, Artlona, approxlmate17 24 Idl•• van of Fhoen1x

AMOUNT OF CONTRACT (Express in words and ligures)

Onf!t Jbndr~~ ftlxty-thr.. 'thml.and three tbrtdred Thlrt.7-tour and 10/100 Dollar•
••••••••••••••••••• ~ ••••••••••••i16),334.00••••••••••••••••••••••••••••••••••••

ADMINISTRATIVE DATA (Optional) - .. ,.- -----.--------..-

• THIS CONTRACT, entered into this date by the United States of America, hereinafter called the
Government, represented by the Contracting Officer executing this contract, and the individual, partner
ship, or corporation named above, hereinafter called the Contractor, witnesseth that the parties hereto
do mutually agree as follows:

•

Statement of Work. The Contractor shall furnish all labor, equipment, and materials and
perform the \:'ork above described for the amount stated above in strict accordance with the General
Plovisions (Standard Form 23a), specifications, schedules, drawings, and conditions all of which are
made a part hereof and designated as follows:

Ttrdtatlon tor I1dl, dat" ~arauarT lJa, 1',S4 - Jo. 8•••6-)202
Addenb Mo. 1, da'.cI r.br!W7 1, 19S!&
91dtt..... ,...ea1, dated 'lbnlal7 6, 19S1&
AocftPtance ot 1'ropo.a1, daW '1bnU711, US4
Fttrtomanc. Bonet .
'81l"en\ Bond

•
WORK SHALL BE STARTED

U.thtn 20 a.l~ndU' ~I.)" arter da'. of
rflo81.pt or nottce to proceed

WORK SHALL BE COMPLETED

"'tthtn 110 ••l.ndar deJl alter etate of
..lOlip' .f notia. \0 proceed

16-17412~



Alterations.
hereto;

The following changes were made in this contract before it was signed by the parties! !

II \ I,

I
\

I

r-'

\ . \. ,

I,
\

•

In witness whereof, the parties hereto have executed this contract as of the date entered on the first
page hereof. •

THE UNITED STATES OF AMERICA

ByjtlMR..~t_Jh1.gb~.-- .
i. "'. \.nSbt.
Act.in. Direct.or,
Adalnl.t...t.t.ve r;.n1.a•• DtYia10n

(Official title) -

•

CONTRACTOR

J. A. Danene • SOlI, I no. and
Shelton-be..t. Co. (Joint. Venture)
--_.. "--"--(Name -;;ICo-;;tia--;'t~--'---

/.1 C. J. Danen.By ----.-------------;= ::-::7:-.,..--.c• .I. Iianen., (Si'nature) partliir----.

871 1.1 Henr;y ,. Shelton
-HenrJ,-;-sneltotf.tle) P~r---

INSTRUCTIONS

1. This form shall be used, as required by GSA regulations, for contracts for the construction,
. alteration, or repair of public buildings or works.

2. The full name and· business address of the Contractor must be inserted in the space provided on
the face of the form. The Contractor shall sign in the space provided above with his usual signature
and typewrite or print name under all signatures to the contract and bonds.

3. An officer of a corporation, a member of a partnership, or an agent signing for the Contractor'
shall place his signature and title after the word "By" under the name of the Contractor. A contract
executed by an attorney or agent on behalf of the Contractor shall be accompanied by two authenticated
copies of his power of attorney, or other evidence of his authority to act on behalf of the Contractor.

•
lo-n41a-8 U. '0 GOV£RNMINT PRINTINQ O'flCi
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~A!hlnrton 2" D. C.
F~bruftTY 17, 1954

ft,r,C~fT.A NCF ('IT rrOPOOAL
T"v. Ff:>g. 6-.3202
Contract l-!o. A80-11 !~2

***

J. ~. n~nens I ~on, In~. and
~hlSlt(\n-R",tts Co.
JlO1f 10l.lh
Klck~nrnlrg, Arizona

Y~lr pr~ro~Al tn r~~onB~ to Invitation No. Reg.6-3202,
~nd A~~~ndum No. 1 ther@to, 1s acoepted .1 to all items
.t t h", untt prto.u. quot'!d.

YOl.lr bi.~ cov"'rs th", furnishing of all labor 8.1"ld matprillt1.
an~ pl'!rfomit"p.: 1\11 work 1n th~ eontJtruotton of flarth rUlp.d
(1yk~lll, knmm llS \-.l1t t9 Tanks structures Nos. 3 lind 4, approx
imat~ly 26 mll~8 west or Phoenix in Maricopa County, Arizona.

". C. Wri@ht, .lett..,! Director,
Admini.tratiye SerTioes DiY1sion
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11. PERMIl'S AND RESPONSIBILITY FOR WOR~,
'ETC. . .

The Contractor shall, without additional expense to the
Government, obtain all licenses and permits required for
the prosecution of the work. He shall be responsible for
all damages to persons or property that occur as a result
of his fault or negligence in connection with the prosecution
of the work. He shall also be responsible for all materials
delivered and work performed until completion and final
acceptance, except for any completed unit thereof which
theretofore may have been finally accepted.

12. OTHER CONTRACTS
The Government may undertake or award other con·

tracts for additional work, and the Contractor shall fully
cooperate with such other contractors and Government
employees and carefully fit his own work to such additional
work as may be directed by the Contracting Officer. The
Contractor shall not commit or permit any act which will
interfere with the performance of work by any other con
tractor or by Government employees.

13. PATENT INDEMNITY
Except as otherwise provided, the Contractor agrees to

indemnify the Government and its officers, agents and em·
ployees against liabiiity, including costs and expenses, for
infringement upon any Letters Patent of the United States
(except Letters Patent issued upon an application which is
now or may hereafter be, for reasons of national security,
ordered by the Government to be kept secret or otherwise
withheld from issue) arising out of the performance of this
contract or out of the use or disposal by or for the account
of the Government of supplies furnished or construction
work performed hereunder.

14. ADDITIONAL BOND SECURITY
If any surety upon any bond furnished in connection with

this contract becomes unacceptable to the Government,
or if any such surety fails to furnish reports as to his finan
cial condition from time to time as requested by the Govern
ment, the Contractor shall promptly furnish such additional
security as may be required from time to time to protect
the interests of the Government arid of persons supplying
labor or materials in the prosecution of the work contem
plated by this contract.

15. COVENANT AGAINST CONTINGENT FEES
The Contractor warrants that no person or selling agency

has been employed or retained to solicit or secure this
contract upon an agreement or understanding for a com
mission, percentage, brokerage, or contingent fee, excepting
bona fide employees or bona fide established commercial
or selling agencies maintained by the Contractor for the
purpose of securing business. For breach or violation of
this warranty the Government shall have the right to annul
this contract without liability or in its discretion to deduct
from the contract price or consideration the full amount of
such commission,percentage, brokerage, or contingent fee.

16. OFFICIALS NOT TO BENEFIT
No member of or Delegate to Congress, or Resident

Commissioner, shall be admitted to any share or part of
this contract, or to any benefit that may arise therefrom;
but this provision shall not be construed to extend to this
contract if made with a corpo~ation for its general benefit.

17. BUY AMERICAN ACT
The Contractor agrees that in the performance of the

work under this contract the Contractor, subcontractors,
material men and suppliers shall use only such unmanu
factured articles, materials and supplies (which term
"articles, materials and supplies" is hereinafter referred
to in this clause as "Supplies") as have been mined or
produced in the Uni~edStates, and only such manufactured
supplies as have been manufactured in the United State.
substantially all from supplies mined, produced, or manu
factured, as the case may be, in the United States. Pur
suant to the Buy American Act (41 U. S. C. 10a-d), the
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foregoing provisions shall not apply (i) with respect to
supplies excepted by the head of the department from the
application of that Act, (ii) with respect to supplies for use
outside the United States, or (iii) with respect to the sup
plies to be used in the performance of work under this
contract which are of a class or kind determined by the
head of the department or his duly authorized representa
tive not to be mined, produced, or manufactured, as the
case may be, in the United States in sufficient and reason
ably available commercial quantities and of a satisfactory
quality, or (iv) with respect to such supplies, from which the
supplies to be used in the performance of work under this
contract are manufactured, as are of a class or kind de
termined by the head of the department or his duly author
ized representative not to be mined, produced, or manufac
tured, as the case may be, in the United States in sufficient
and reasonably available commercial quantities and of a
satisfactory quality, provided that this exception (iv) shall
not permit the use in the performance of work under this
contract of supplies manufactured outside the United
States if such supplies are manufactured in the United States
in sufficient and reasonably available commercial quantities
and of a satisfactory quality.

18. CONVICT LABOR
In connection with the performance of work under this

contract, the Contractor agrees not to employ any person
undergoing sentence of imprisonment at hard labor.

19. NONDISCRIMINATION IN EMPLOYMENT
In connection with the performance of work under this

contract, the Contractor agrees not to discriminate against
any employee or applicant for employment because of race,
creed, color, or national origin; and further agrees to
insert the foregoing provision in all subcontracts hereunder
except subcontracts for standard commercial supplies or
for raw materials.

20. DAVIS·BACON ACT (40 U. S. C. 276a-a(7»
(a) All mechanics and laborers employed or working

directly upon the site of the work will be paid uncondi
tionally and not less often than once a week, and without
subsequent deduction or rebate on any account (except
such payroll deductions as are permitted by the Copeland
Act (Anti·Kickback) Regulations (29 CFR, Part 3» the
full amounts due at time of payment, computed at wage
rates not less than those contained in the wage determina
tion decision of the Secretary of Labor which is attached
hereto and made a part hereof, regardless of any contrac
tual relationship which may be alleged to exist between the
Contractor or subcontractor and such laborers and me
chanics; and a copy of the wage determination decision
shall be kept posted by the Contractor at the site of the
work in a prominent place where it can be easily seen by
the workers.

(b) In the event it is found by the Contracting Officer
that any laborer or mechanic employed by the Contractor
or any subcontractor directly on the site of the work
covered by this contract has been or is being paid at a
rate of wages less than the rate of wages required by para'
graph (a) of this clause, the Contracting Officer may (1)
by written notice to the Government Prime Contractor
terminate his right to proceed with the work, or such part
of the work as to which there has been a failure to pay said
required wages, and (2) prosecute the work to completion
by contract or otherwise, whereupon such Contractor and
his sureties shall be liable to the Government for any excess
costs occasioned the Government thereby.

(c) Paragraphs (a) and (b) of this clause shall apply to
this contract to the extent that it is (1) a prime contract
with the Government subject to the Davis·Bacon Act or
(2) a subcontract under such prime contract.

21. EIGHT-HOUR LAWS-OVERTIME COMPENSA·
TION

No laborer or mechanic doing any part of the work con
templated by this contract, in the employ of the Contractor
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or any subcontractor contracting for any part of said wor!!:
contemplated, shall be required or permitted to work more
than eight hours in anyone calendar day upon such work,
except upon the condition that compensation is paid to
such laborer or mechanic in accordance with the provisions
of this clause. The wages of every laborer and mechanic
employed by the Contractor or any subcontractor engaged
in the performance of this contract shall be computed on a
basic day rate of eight hours per day and work in excess
of eight hours per day is permitted only upon the condition
that every such laborer and mechanic shall be compensated
for all hours worked in excess of eight hours per day at not
less than one and one-half times the basic rate of pay.
For each violation of the requirements of this clause a
penalty of five dollars shall be imposed for each laborer or
mechanic for every calendar day in which such employee
is required or permitted to labor more than eight hours
upon said work without receiving compensation computed
in accordance with this clause, and all penalties thus im
posed shall be withheld for the use and benefit of the
Government: Provided, That this stipulation shall be
subject in all respects to the exceptions and provisions of
the Eight-Hour Laws as set forth in 40 U. S. C. 321, 324,
325, 325a, and 326, which relate to hours of labor and
compensation for overtime.

22. APPRENTICES
Apprentices will be permitted to work only under a bona

fide apprenticeship program registered with a State Appren
ticeship Council which is recognized by the Federal Com
mittee on Apprenticeship, U. S. Department of Labor; or
if no such recognized Council exists in a State, under a pro
gram registered with the Bureau of Apprenticeship, U. S.
Department of Labor.

23. PAYROLL RECORDS AND PAYROLLS
(a) Payroll records will be maintained during the course

of the work and preserved for a period of three years there
after for all laborers and mechanics working at the site of
the work. Such records will contain the name and address
of each such employee, his correct classification, rate of pay,
daily and weekly number of hours worked, deductions made
and actual wages paid. The Contractor will make his
employment records available for inspection by authorized
representatives of the Contracting Officer and the U. S.
Department of Labor, and will permit such representatives
to interview employees during working hours on the job.

,.(b) A certified copy of all payrolls will be submitted
weekly to the Contracting Officer. The Government Prime
Contractor will be responsible for the sublllission of certified
copies of the payrolls of all subcontractors. The certifi
cation will affirm that the payrolls are correct and complete,
that the wage rates contained therein are not less than the
applicable rates contained in the wage determination deci
sion of the Secretary of Labor attached to this contract,
and that the classifications set forth for each laborer or
mechanic conform with the work he performed.

24. COPELAND (ANTI-KICKBACK) ACT-NONRE
BATE OF WAGES.

The regulations of the Secretary of Labor applicable to
Contractors and subcontractors (29 CFR, Part 3), made
pursuant to the Copeland Act, as amended (40 U. S. C.
276c) and to aid in the enforcement of the Anti-Kickback
Act (18 U. S. C. 874) are made a part of this contract by
reference. The Contractor will comply with these regu
lations and any amendmellts or modifications thereof and
the Government Prime Contractor will be responsible for·
the submission of affidavits required of subcontractors
thereunder. The foregoing,. shall apply except as the
Secretary of Labor may specifically provide for reasonable
limitations, variations, tolerances, and exemptions.

25. WITHHOLDING OF FUNDS TO ASSURE WAGE
PAYMENT

There may be withheld from the Contractor so much of
the accrued payments or advances as may be considered
necessary to pay laborers and mechanics employed by the
Contractor or any subcontractor the full amount of wages
required by this contract. In the event of failure to pay
any laborer or mechanic all or part of the wages required
by this contract, the Contracting Officer may take such
action as may be necessary to cause the suspension, until
such violations have ceased, of any further payment,
advance, or guarantee of funds to or for the Government
Prime Contractor.

26. SUBCONTRACTS-TERMINATION
The Contractor agrees to insert Clauses 20 through 26

hereof in all subcontracts and further agrees that a breach
of any of the requirements of these claUses may be grounds
for termination of this contract. The term "Contractor"
as used in such claUses in any subcontract shall be deemed
torefer to the subcontractor except in the phrase "Govern
ment Prime Contractor." ..
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STANDARD FORM 23A
MARCH 1953 •

PRESCRIBED BY GENERAL
SERVICES ADMINISTRATION
GENERAL REGULATION NO. 13

1. DEFINITIONS
(a) The term "head of the department" as used herein

shalt mean the head or any assistant head of the executive
department or independent establishment involved, and the
term "his duly authorized representative" shall mean any
person authorized to act for him other than the Contracting
Officer.

(b) The term "Contracting Officer" as used herein, shall
include his duly appointed successor or his authorized
representative.

2. SPECIFICATIONS AND DRAWINGS
The Contractor shall keep on the work a copy of the

drawings and specifications and shall at all times give the
Contracting Officer access thereto. Anything mentioned
in the specifications and not shown on the drawings, or
shown on the drawings and not mentioned in the specifica
tions, shall be of like effect as if shown or mentioned in
both. In case of difference between drawings and specifi
cations, the specifications shall govern. In any case of
discrepancy either in the figures, in the drawings, or in the
specifications, the matter shall be promptly submitted to
the Contracting Officer, who shall promptly make a deter
mination in writing. Any adjustment by the Contractor
without this determination shall be at his own risk and
expense. The Contracting Officer shall furnish from time
to time such detail drawings and other information as he
may consider necessary, unless otherwise provided.

3. CHANGES
The Contracting Officer may at any time, by a written

order, and without notice to the sureties, make changes in
the drawings and/or specifications of this contract and
within the general scope thereof. If such changes cause
an increase or decrease in the amount due under this con
tract, or in the time required for its performance, an equit
able adjustment shall be made and the contract shall be
modified in writing accordingly. Any claim of the Con
tractor for adjustment under this clause must be asserted
in writing within 30 days from the date of receipt by the
Contractor of the notification of change: Provided, how
ever, That the Contracting Officer, if he determines that
the facts justify such action, may receive and consider,
end adjust any such claim asserted at any time prior to
the date of final settlement of the contract. If the parties
fail to agree upon the adjustment to be made the dispute
shall be determined as provided in Clause 6 hereof. But
nothing provided in this clause shall excuse the Contractor
from proceeding with the prosecution of the work as
changed. Except as otherwise herein provided, no charge
for any extra work or material will be allowed.

4. CHANGED CONDITIONS
The Contractor shall promptly, and before such con

ditions are disturbed, notify the Contracting Officer in
writing of: (1) subsurface or latent physical conditions
at the site differing materially from those indicated in this
contract, or (2) unknown physical conditions at the site, of
an unusual nature, differing materially from those ordinarily
encountered and generally recognized as inhering in work
of the character provided for in this contract. The Con
tracting Officer shall promptly investigate the conditions,
and if he finds that such conditions do so materially differ
and cause an increase or decrease in'the cost of, or the time
required for, performance of this contract, an equitable
adjustment shall be made and the contract modified in
writing accordingly. Any claim of the Contractor for
adjustment hereunder shall not be allowed unless he has
given notice as above required; provided that the Con
tracting Officer may, if he determines the facts so justify,
consider and adjust any such claim asserted before the
date of flnal settlement of the contract. If the parties filil
to agree upon the adjustment to be made, the dispute shall
be determined as provided in Clause 6 hereof.

S. TERMINATION FOR DEFAULT-DAMAGES FOR
DELAY-TIME EXTENSIONS

(a) If the Contractor refuses or fails to prosecute the
work, or any separable part thereof, with such diligence as
will insure its completion within the time specified in this
contract, or any extension thereof, or fails to complete said
work within such time, the Government may, by written
notice to the Contractor, terminate his right to proceed
with the work or such part of the work as to which there
has been delay. In such event the Government may take
over the work and prosecute the same to completion, by
contract or otherwise, and the Contractor and his sureties
shall be liable to the Government for any excess cost occa
sioned the Government thereby, and for liquidated damages
for delay, as fixed in the specifications or accompanying
papers, until such reasonable time as may be required for
the final completion of the work, or if liquidated damages
are not so fixed, any actual damages occasioned by such
delay. If the Contractor's right to proceed is so termi
nated, the Government may take possession of and utilize
in completing the work such materials, appliances, nnd
plant as may be on the site of the work and necessary
therefor.

(b) If the Government does not terminate the right of
the Contractor to proceed, as provided in paragraph ~(a)
hereof, the Contractor shall continue the work, in which
event he and his sureties shall be liable to the Government,
in the amount set forth in the specifications or accompany
ing papers, for fixed, agreed, and liquidated damages for
each calendar day of delay until the work is completed or
accepted, or if liquidated damages are not so fixed, any
actual damages occasioned by such delay.

(c) The right of the Contractor to proceed shall not be
terminated, as provic1ed in paragraph (a) hereof, nor the
Contractor charged with liquidated or actual damages, as
provided in paragraph (b) hereof because of any delays in
the completion of the work due to unforeseeable causes
beyond the control and without the fault or negligence of
the Contractor, including, but not restricted to, acts of God,
or of the public enemy, acts of the Government, in either
its sovereign or contractual capacity, acts of another con
tractor in the performance of a contract with the Govern
ment, fires, floods. epidemics, quarantine restrictions,
strikes, freight embargoes, and unusually severe weather,
or delays of subcontractors or suppliers due to such causes:
Provided, That the Contractor shall within 10 days from
the beginning of any such delay, unless the Contracting
Officer shall grant a further period of time prior to the
date of final settlement of the contract, notify the Contract
ing Officer in writing of the causes of delay. The Con
tracting Officer shall ascertain the facts and the extent of
the delay and extend the time for completing the work when
in his judgment the findings of fact justify such an exten
sion, and his findings of fact thereon shall be final and
conclusive on the parties hereto, subject only to appeal as
provided in Clause 6 hereof.

6. DISPUTES
Except as otherwise provided in this contract, any

dispute concerning a question of fact arising under this
contract which is not disposed of by agreement shall be
decided by the Contracting Officer, who shall reduce his
decision to writing and mail or otherwise furnish a copy
thereof to the Contractor. Within 30 days from the date
of receipt of such copy, the Contractor may appeal by
mailing or otherwise furnishing to the Contracting Officer
a written appeal addressed to the head of the department,
and the decision of the head of the department or his duly
authorized representatives for the hearings of such appeals
shall, unless determined by a court of competent jurisdiction
to have been fraudulent, arbitrary, capricious, or so grossly
erroneous as necessarily to imply bad faith, be final and
conclusive: Provided, That, if no such appeal to the head
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of the department is taken, the decision of the Contractil)g
Officer shall be final and conclusive. In connection with
any appeal proceeding under this clause, the Contractor
shall be afforded an opportunity to be heard and to offer
evidence ill support of its appeal. Pending final decision
of a dispute hereunder, the Contractor shall proceed dili
gently with the performance of the contract and in accord
ance with the Contracting Officer's decision.

7. PAYMENTS TO CONTRACTORS
(a) Unless otherwise provided in the specifications,

partial payments will be made as the work progresses at
the end of each calendar month, or as soon thereafter as
practicable, or at more frequent intervals as determined
by the Contracting Officer, on estimates made and approved
by the Contracting Officer. In preparing estimates the
material delivered on the site and preparatory work done
may be taken into consideration.

(b) In making such partial paymeIits there shall be
retained 10 percent on the estimated amount until final
completion and acceptance of all work covered by the
contract: Provided, llowever, That the Contracting
Officer, at any time after 50 percent of the work has been
completed, if he finds that satisfactory progress is being
made, may make any of the remaining partial payments in
full: Alld p"ovided further, That on completion and
acceptance of each separate building, public work, or other
division of the contract, on which the price is stated sepa
rately in the contract, payment may be made in full,
including retained percentage thereon, less authorized
deductions.

(0) All material and work covered by partial payments
made shall thereupon become the sole property of the
Government, but this provision shall not be construed as
relieving the Contractor from the sole responsibility for all
materials and work upon which payments have been made
or the restoration of any damaged work, or as a waiver of
the right of the Government to require the fulfillment of
all of the terms of the contract.

(d) Upon completion and acceptance of all work reo
quired hereunder, the amount due the Contractor under
this contract will be paid upon the presentation of a prop
erly executed and duly certified voucher therefor, after the
Contractor shall have furnished the Government with a
release, if required, of all claims against the Government
arising under and by virtue of this contract, other than
such claims, if any, as may be specifically excepted by the
Contractor from the operation of the release in stated
amounts to be set forth therein. If the Contractor's claim
to amounts payable under the contract has been assigned
under the Assignment of Claims Act of 1940, as amended
(41 U. S. C. 15), a release may also be required of the
assignee at the option of the Contracting Officer.

8. MATERIALS AND WORKMANSHIP
Unless otherwise specifically provided for in the specifi·

cations, all equipment, materials, and articles incorporated
in the work covered by this contract are to be new and of
the most suitable grade of their respective kinds for the
purpose and all workmanship shall be first class. Where
equipment, materials, or articles are referred to in the
specifications as "equal to" any particular standard the
Contracting Officer shall decide the question of equ~lity.
The Contractor shall furnish to the Contracting Officer
for his a.pproval the name of the manufacturer of machinery,
mechamcal and other equipment which he contemplates
incorporating in the work, together with their performance
capacities and other pertinent information. When required
by the specifications, or when called for by the Contracting
Officer, the Contractor shall furnish the Contracting Officer
for approval full information concerning the materials or
articles which he contemplates incorporating in the work.
Samples of materials shall be submitted for approval when
so directed. Machinery, equipment, materials, and articles
installed or used without such approval shall be at the
risk of subsequent rejection. The Contractini Officer may

In writing require the Contractor to remove from th~ work
'such' employee as the Contracting Officer deems in'com
petent, careless, insubordinate, or otherwise objectionable
or whose continued employment on the work is deemed by
the Contracting Officer to be contrary to the public interest.

9. INSPECTION
(a) Except as otherwise provided in paragraph (d) hereof

all material and workmanship, if not otherwise designated
~y t.he specifications, shall be subject to inspection, examc

matlon, and test by the Contracting Officer at any and all
times during manufacture and/or construction and at any
and all I;llaces where such manufacture and/or construction
are carried on. The Government shall have the right to
reject defective material and workmanship or require its
correction. Rejected workmanship shall be satisfactorily
corrected and rejected material shall be satisfactorily re
placed with proper material without charge therefor, and
the Contractor shall promptly segregate and remove the
rejected material from the premises. If the Contractor
fails to proceed at once with the replacement of rejected
material and/or the correction of defective workmanship
the Gover~ment may, by contract or otherwise, replace
such matenal and/or correct such workmanship and charge
the cost thereof to the Contractor, or may terminate the
right of the Contractor to proceed as provided ill Clause 5
of this contract, the Contractor and surety being liable for
any damage to the same extent as provided in said Clause
5 for terminations thereunder.

(b) The Contractor shall furnish promptly without addi
tional charge, all reasonable facilities, labor, and materials
necessary for the safe and convenient inspection and test
that may be required by the Contracting Officer. All
~nspection and tests by the Government shall be performed
10 s~ch man~er as not unnecessarily to delay the work.
SpecIal, full Slze, and performance tests shall be as described
in. the specifi.c~tions. The .Contractor shall be charged
wlth any addltlonal cost of mspection when material and
workmanship are not ready at the time inspection is
requested by the Contractor.

(c) Should it be considered necessary or advisable by the
Government at any time before final acceptance of the
entire work to make an examination of work already com
pleted, by removing or tearing out same, the Contractor
shall on request promptly furnish all necessary facilities
labor, and material. If such work is found to be defectiv~
or nonconforming in any material respect, due to fault of
the Contractor or his subcontractors, he shall defray all
the expenses of such examination and of satisfactory recon
struction. If, however, such work is found to meet the
requirements of the contract, the actual direct cost of labor
and mated.al necessarily involved in the examination and
replacement, plus 15 percent, shall be allowed the Con
tractor and he shall, in addition, if completion of the work
has been delayed thereby, be granted a suitable extension
of time on account of the additional WOrk involved.

(d) Inspection of material and finished articles to be
incorporated in the work at the site shall be made at the
place of production, manufacture, or shipment, whenever
the quantity justifies it, unless otherwise stated in the
specifications; and such inspection and written or other
formal acceptance, unless otherwise stated in the specifi
cations, shall be final, except as regards latent defects,
departures from specific requirements of the contract,
damage or loss in transit, fraud, or such gross mistakes as
amount to fraud. Subject to the requirements contained
in the preceding sentence, the inspection of material and
workmanship for final acceptance as a whole or in part
shall be made at the site. Nothing contained in this
paragraph (d) shall in any way restrict the Government's
rights under any warranty or guarantee.

10. SUPERINTENDENCE BY CONTRACTOR
The Contractor shall give his personal superintendence

to ~he work or have a competent foreman or superintendent,
satisfactory to the Contracting Officer, on the work at all
times during progress, with authority to act for him.
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PRINCIPAL

PERFORMANCE BOND
(See Instructions on Reverse)

DATE BOND EXECUTED

SURETY PEfRt'f/:SS C~SUAl.n COMPAJI, • cOrpcll'at.lcm d\llJ organi.ed under t.he lave
or tM State of New Bamplhlre and hanne it. haft. oIflce in Keene, Count7 of
Cheshire, Md State of Ifn I1I.1IpIM.re. :

PENAL SUM OF BOND (express in WlJrtls tint/figures) CONTRACT NO. DATE OF CONTRACT

lW Jfttl"U.'rM ~t7tJ'.'twrP.. TfMP.a_..- .. fbtM .~. J ..-U~ M. 11, USia
~r.d TMJ"t.J-tnr .~ fl'e/lOO roll.... • • • • •
• • • • • • • •~16).'3t..OO ••••••••••
KNOW ALL MEN BY THESE PRESENTS, That we, the PRINCIPAL and SURETY above named, are held and firmly
bound unto the United Stat~ of America, hereinafter called the Government, in the penal sum of the amount stated
above, for the payment of which sum well and truly to be made, we bind ourselves, our heirs, executors, administrators,
and successors, jointly and severally, firmly by these presents. "
THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the principal entered into a certain contract with
the Government, numbered and duted as shown above and hereto anached;
NOW THEREFORE, if the principal shall well and truly perform and fulfill all the undertakings, covenants, terms,
conditions, and agreements of said contract during the ori ginal term of said contract nnd any extensions thereof that
may be granted by the Government, with or without notice to the surety, and dtiring the life of any guaranty required
under the contract, and shall also well and truly perform and fulfill all the undertakings, covenants, terms, conditions,
and agreements of any and all duly authorized modifications of said contract that may hereaftcr be made, notice of
which modifications to the surety being hereby waived, then, this obligation to be void; otherwise to remain in full
force ami virtue.
IN WITNESS WHEREOF, the above·bounden parties have executed this instrument under their several seals on the
dale indicated above, the name and corporate Ileal of each corporate party being hereto affixed and these presents dul,..
signed by its undersigned representative, pursuant to authority of its governing body.

1••_n n nn_.__,nn n n ~---..-----n---- all timDlJIjjjj".--~~-----~-..------.n------.-nn----(SEAL)

2. __ n n __ n __n __._m .~:n:----------------as tifixJj.i~-~~~--------••-----m-.---n--..~--n-(SEAL)

3. n .. ....n • ._nn . .n~.---n--..__ all tj"jjjfifiilijIJijnu. .: • • ...._(~EAL)

4. nm_m m ~ cm m_~_~m.:m mm__ as '1D.QIUaJ.Iux---nmn-----------n------m~[SEAL)

I~~~, ' ' ,!!=~ftl~~
t:a. UI_J.al._C..__A.._..Robm:t.._~ as to Slfl\L.T-O.w-BtTU--C-O.------.----."---"------"-----.(SEAL)

-,' .,,' W!Cktm'berg, !"i.OM " '.
JU.-- -- -- ------- ------ -.----~---------------------~--------.------" 111.1_.AI'_tJmr...D.._..8e_'_'a__" "__._" . ----. (SEAL)

•
In Presence Ofl

WITNESS ' ... INDIVIDUAL PRINCIPAL

•

" , ,I CORPORATE PRINCIPAL, '-'
\ ," . r '. ' .. r It , . J. ~. Dl,~~1c SO., INC.

, ,

Attest: " : " " . BUSINESS ADDRESS " ;
\ '

.. \ ',~okl!nberl~ ,jrtlona .
BY

IP/ C. A. Pobert. 1./ C. j.Danenl AFFIK. ,' .. CORPORATE.. ;;

!
TITLE,

Sec'j .' .:.', ,SEAL

, CORPORATE SURET?

, PnRl,1fSS ClSUALtl COMPAIfT
Attest: BUSINESS ADDRESS' ,'" , ,

Keene, weW, Hampehire
BY

/./ c. D. Llddf /./ J. A. Price AFFIK
CORPORATE:

TITLE SEAL
jttorne7-in-lact

STANDARD FORM 2S
NOVEMBER 1950 EDITION

i.
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The rate of premium on this 'b~na is; ~.7 .sO'.: ~ : per thousand.

Total amount of premium charged, $1.~2S...00 .
(The above mw' be filled in by corporate surety)

CERTIFICATE AS TO CORPORATE PRINCIPAL

I, .........................................•.._ _ : , certify that I am the ....•..•...•......._...•........•................. secretary

of the corporation named as principal in the within bond; that ,

who signed the said bond on behalf of the principal, was then ; of said
corporation; that I know his signature, and his signature thereto is genuine; and that said bond was duly
signed, sealed, and attested for and in behalf of said corporation by authority of its governing body•

..............................................................................................._[CO~~~~ATE]

INSTRUCTIONS

I. This form shall be used for construction work or the furnishiug of supplies or services, whenever a
performance bond is required. There shall be no deviation from this form except as authorized by the
General Services Administration.

2. The surety on the bond may be any' corporation authorized by the Secretary of the Treasury to
act as surety, or two responsible individual s~reti~s. Where individual sureties are used, this bond must be
accompanied by a completed Affidavit of Individual Surety for each individual surety (Standard Form 28).

3. The name, including full Christian name, and business or residence address of each individual
party to the bond shall be inserted in the space provided therefor, and each such party shall sign the
bond with his usual signature oli the line opposite the scroll seal, and if signed in Maine or New Hamp
shire, an adhesive seal shall be affixed opposite the signature.

4. If the principals are partners, their individual names shall appear in the space provided therefor,
with the recital that they are partners composing a firm, naming it, and all the members of the firm shall
execute the hond as individuals. . .

5. If the principal or surety is a corporation, the name of the State in which incorporated shall be
inserted in the space provided therefor, and said instrument shall be executed and attested under the cor
porate seal as indicated in the form. If the corporation has no corporate seal the fact shall be stated, in
which case a scroll or adhesive seal shall appear following the corporate name.

6. The official character and authC!,rity.of the person or persons executin~ the bond for the principal,
if. a corporation, shall be certified by the secretary or assistant secretary, accoraing to the form herein
provided. In lieu of such certificate there may be attached to the bond copies of so much of the records
of the corporation as will show the official character and authority of the officer signing, duly certified by
the secretary or assistant secretary, under the corporate seal, to be true copies.

7. The date of this bond must not be prior to the date of the instrument in connection with which it
is given.

U. '0 GOVERNMENT PRINTING O"ICI 16-30...·'1-2
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DATE BOND EXECUTED

rebruU'1 16, 1954
, "PAYMENT BOND

(See In&truction& on Reverse)

STANDARD FORM 25A
REVISED NOVEMBER 1950
PRESCRIBED BY GENERAL
SERVICES ADMINISTRAYlON
G[NERAL REGULATION NO. I!I

PRINCIPAL

J. I. rAJ'. _ ~O". lf1!1C., AM) smtOl-an" co., • A~.ln' ..."t.un
\<,1elt."kr,. Art.Oft. ' .
SURETY ""'tiLES! CASUALTY coMPANt, A corporation dull orgard:18d under the la'!lf~
of the State of New HaJnpsh1re VIeS hanna 1ts bClll8 oflice in Keene,Count.1 of
Cheshire and State of Wev IWnplh1re ~.•

•
PENAL SUM OF BOND (exprtss in woras ana figures)

n,htr-o". TlwN,."", "1.J! *"ctnd8~''''ft1I
• n~ ne/lOO noll.,1 • • • • • • • • • • • • •

• • • • • • I t61.661.oo II •••••••

CONTRACT NO" , .

.. AIO-l1l2
. ~ ; ~ . ", ..

DATE OF CONTRACT

reb.1T, US4

KNOW ALL MEN BY THESE PRESENTS, That we, the PRINCIPAL and SURETY above named, are held and firmly
bound unto the United Slales of America, hereinafler called the Government, in the penal sum of the amount staled
above, for the payment of which sum well and truly to be made, we bind ourselves, our heirs, executors, administrators,

'and successors, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the principal entered into a certain contract with
the Government, numbered and dated as shown above and hereto attached;

NOW THEREFORE, if the principal shall promptly make payment to all persons supplying labor and material in the
proseculion of the work provided for in said contract, and any and all duly authorized modifications of said contract
that may hereafter be made, notice of which modifications to the surety heing hereby waived, then this obligation to
be void; otherwise to remain in full foree and virtue.' ..... . .. .

IN WITNESS WHEREOF, the above·bounden parties have executed this instrument under their several seals on the
date indicated ahove, the name and corporate seal of each corporate party being hereto affixed and these presents duly
signed by its undersigned representative, pursuant to authority of its governing body.

1•• •. ._._:_:-~.---:•.:.----~---------~----------a~ to ..'*""IiIRI.,~..--------..-------~--.--- ..------ .ISEALI

2. -......•.••_•• .•.• ..... ••__.••••..•..•..-......•-- as to .IIIJ'IfflIHi-----.------....----..-------------- ,[.SEAL)

. . ~ ~. . .
3. _._•.• •__•.__• . •__,_.__• , -----.--.-.~- as to -UBI.,JSIi'IIM-.-~------..-..~..-..--.•--.- .[SEAL)

4. m ... c c_.__ ••_~: •• • as to ..J.lfHl14~I"--------- ...--·----....---m-~ ,[SEALi

Attelt, xxx.xD . . corporate f'rlbclpaUXXXXJIJU'1. ....
WITNESS .. ,.,. . INDIVIDUAL SURETY .

/./ C. A. ~obert. " XXX SHP.'LT0w.-frETrs CO.· ',.... ,.' ' .
1. . __ . _•.... .._. . - --- as to .-.lIltckerlti8rgj"-.rt-sona--------.....•.-.--.. [SEALI

, " XU' 1.1 AI'th\1r o. Set.t_ " .
2••••••••••••_•••• • •••_••••_•••••_._•••••__••••.•••••••••-. as .to .....•__••••_.__ .c••••:._.__• __ ••• __••• ••__ • ~••--.-. [S~AL)

•
In Presence of I

WITNESS " iNDIVIDUAL PRINCIPAL

•

CORPOjTE PRINCIPAL ..
8on_ Inc•• A. Dan~n. •, .. " .'. .. , . . ..

Attest: ,- !' . . BUSINESS ADDRESS .," j ..
-.. \ " ., ·,··,1 , Wicken~rl,' rison•

BY. III iiJb~'I' ' l'.1.1 C. A. Roberti
.,

AFFIX
.. 5ec'J." ':, .. , CORPORATE

TITLE' SEAL

. CORPO~S CA,SUAtTl COMPAn·
Attest: .' , ,

BUSINEt'~~r:S lelf' Rampehire
,. , , ..

I-I C. D. Lldd7
BY /.1 J. A. Price AFFIX

CORPORATE
TITLE

Attorft87-in.raot SEAL

STANDARD FORM 25A
NOVEMBER 1950 EDITION

16-49~03-9 .



. I'; . , ~ i 9.- Performance Bond
1: ~ .. It, ~ c.;,j .1

The rate of premium on this bond is per thousand.

Total amount of premium charged, $ ..

(The above must be filled in by corporate surety)

CERTIFICATE AS TO CORPORATE PRINCIPAL

I, , certify that I am the secretary

of the corporation named as principal in the within bond; that ,

who signed the said bond on beha.1f of the principal, was then ~ : : of said
corporation; that I know his signature, and his signature thereto is genuine; and that said bond was duly
signed, sealed, and attested for and in beha.1f of said corporation by authority of its governing body.

................................................................................................. [CO~~~ATE]

INSTRUCTIONS

1. This form, for the protection of persons supplying labor and material, shall be used whenever a pay
ment bond is required under the act of August 24,1935,49 Stat. 793, as amended (40 U. S. C. 270a-270e).
It may also be used in any other case in which a payment bond is to be required. There shall be no
deviation from this form except as authorized by the General Services Administration.

2. The surety on the bond may be any corporation authorized by the Secretary of the Treasury to
act as surety, or two responsible individual sureties. Where individual sureties are used, this bond must be
accompanied by a completed Affidavit of Individual Surety for each individual surety (Standard Form 28).

3. The name, including full Christian nattle, and business or residence address of each individual party
to the bond shall be inserted in the space provided therefor, and each such party shall sign the bond with
his usual signature on t4e line opposite the scroll seal, and if signed in Maine or New Hampshire, an
adhesive seal shall be affixed opposite the signature. . .

4. If the principals are partners, their individual names shall appear in the space provided therefor,
with the recital that they are partners composing a firm, naming it, and all the members of the finn shall
execute the bond as individuals.

5. If the p;incipal or surety is a co~por~tion, the name of the State in which incorporated shall be
inserted in the space provided therefor, and said instrument shall be executed and attested under the cor·
porate seal as indicated in the form. If the corporation has no corporate seal the fact shall be stated, in
which case a scroll or adhesive seal shaH appear following the corporate name.. .

6. The official character and authority of the person or persons executing the bond for the principal,
if a corporation, shall be certified by the secretary or assistant secretary, according to the form herein
provided. In lieu of such certificate there may be attached to the bond copies of so much of the records
of the corporation as will show the official character and authority of the officer signing, duly certified by
the secretary or assistant secretary, under the corporate seal, to be true copies.

7. The date of this bond must not be prior to the date of the instrument in connection with which it

is given.

U.•• GOVERNMENT PRINTING OFfiCE 16-49603-2
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STANDARD FORM 21
REVISE!? MARCH 1953
GENERAL SERVICES ADMINISTRATION
GENERAL REGULATION NO. 13• BID FORM~'-·

(CONSTRUCTION CONTRACT)
Read the Instructions to Bidders (Standard Form 22)
This form to be submitted,in

REFERENCE

Imitation }lo. Rea. 6-3202

NAME AND LOCATION OF PROJECT

;!hite Tanks Structures Number 3 and 4. M&r:l.c9J>1' Counii7.. approximately
26 miles west of Phoenix, Arizona.

TO:SoU Conservation Service
P. O. Box 1348 -
Albuquerque, New liexieo

February 6, 1954
(Da~e)-------

in strict accordance with the specifications, schedules, drawings, and conditions for the consideration
of the following amount(s)

In compliance with your invitation for bids of the above date, the undersigned hereby proposes
to furnish all labor, equipment. and materials and perform all work for the construction of
earth filled dikes \mown as White Tanks Structures l-Yumber J an4 4

.~
at Job s1te: Haricopa County, approximately 26 miles "Jest of Phoel'dx,

Arizona.

•

Total IU1Il otl $163,334.00

" "

/".;.

and agrees that, upon written acceptance of this bid, mailed, or otherwise furnished, within
calendar days (M calendar days unless a shorter period be inserted by the bidder) after the
date of opening "'or bide, he will within . calendar days (unless a longer period is allowed)
after receipt of the prescribed forms, execJt~ Standard Form 23, Construction Contract, and give
performance bond and payment bond on Government standard forms, if these forms are required, with
good and sufficient surety or sureties.

1~1 (Continue on others/de)



The undersigned agrees that if awarded the contI act, he will commence the work vrl.thin 20 calendar
days after the date of receipt of notice to proc~ed, and that he will complete the work

:' witain 210, calendar days after the date of receipt of notice to proceed. •.... ~

v

The undersigned acknowledges receipt of the' following addenda to the drawings and/or specifica
tions (Give number and date of each):

; '.'1 • ,I >1": r I, ", .
, r

AddeJidUni Ho o "1, 'rebJ'U&rr i,' 19S4

.:
The undersigned represents (Check appropriate boxes): (1) that the aggregate number of employees
of the bidder and its affiliates is 0 500 or more, 0 less than 500; (2) (a) that he,D has.
o has not, employed or retained any company or person (other than a full-time bonQ.fide employee
working solely for the bidder) to solicit or secure this contract; and (b) that he D has, 0 has
not, paid or agreed to pay to any company or person (other than a full-time bona fide employee
working solely for the bidder) any fee, commission, percentage or brokerage fee, contingent upon
or resulting from the award -of this contract, and agrees to furnish information relating thereto as
requested'oy the contracting officer. (!'(ote:. For',{n;terpretation q(the representation, includ
ingthe term "bona fide employee," see General Services Administration Regulations, Title
44, sees. 150.7 and 150.5 (d) Fed. Reg., Dec. 31, 1952, Vol. 17, No. 253.)

NAME OF FIRM OR INDIVIDUAL (Type or print) Jointveiiture
J. A. Danene &Son, Inc. and
Shelton-Betti Co.
BUSINESS ADDRESS (Type or print)

Box 1044
Wickenburg, Arisona

FULL NAME OF ALL PARTNERS (Type or print)

C. J. Danens and
Henry r. Shelton, Arthur G. Betts

Enclosed is bid guarantee, consisting of

in the amount of 10% f)t total bid

. ~:, i..... , ,': .

•
BY (Sillnature in ink. Type or print name under signature)

TITLE (1)'pe or print) c. J. Danenl Henry r. Shelton_

I~ c. ". Danens _--;--:-,.--- ll_LJI@,N7-_·,__hQ.lt.oa ., _
STATE OF INCORPORATION (Type Or print)

/./ Arthllr O. Bett.
----------------------'-------------,-----_._-

DIRECTIONS FOR SUBMITTING BIDS

Envelopes containing bids, guarantee, etc., must be sealed, marked, and addressed as follows:

CAUTION: Do not include in the envelope any bids for other work.
Bids should not be qualified by exceptions to the bidding conditions,

.", . . u

Bi,l fer Ccmstruction

2:()(\ p.m_) M~
Febl'\,lary 6, 19~1t

Soil Conservation Se~~ce

P. O. Box 1348
Albuquerque, New }fexico.

•
u~ s. GOVERNMENT ,RLHTIHG o"rCE 16-68440-1
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•

•

INVITATION NO. REG. 6-3202

UNITED STATES DEP;',Fn'liENT OF AGR1CUI-TURE

SCHEDULES, SPECIFICATIONS AND GENERAL CONDITIONS

FOR THE CONSTRUCTION OF EARl'H FILLED DIKES KNOHN

AS HHITE TANKS STRUCTUnr~S NUMBERS 3 AND h.

JOB SITE: MARICOPA COUNTY, ARIZONA,

APPROXIMATELY 26 }\fILES WEST OF PHOENIX,

ARIZONA.

BIDS 1rIILL BE 1T:CVoIV;:n IN TI-ffi:
OFFICE OF TW 80IL C0JT.SETtVf\TIOH
PSRVICE" 106 B110/l Tj1·rAY" ~. E."
P. O. ;lOX 1348, _I\L3lJnJB~U8,

HW·( 11EXiOO, UNTIL 2: 00 P.1'1. ,
NgT, FEBltUJI.1i.Y 8, 1954



•
OONTCl'TTS

Invit~tion for Bids (Stnndcrd Forra 20)
Bid Form (Stcndard Form 21)
Instructions to Bidders (~t~nd~rd Farm 22)
Bid Bond (Standard Form 24)

Page No.

GElNEML CmTDITIONS (Note: Pcges numbered independently)

TECHNICAL SPECIFIC\TIONS (Note: Pages numbered independently)

•

•

Article
1
2
3
4
5
6
1
8
9

10
11
12
13
14

Item

1
2
3
4
5

Scction 1.
1
2
3

Scction 2.
1
2
3
4
5
6

Section 3.
1
2

Subcontractors
Climatic Conditions
Rights-or.-way
Water
Contractor's Liability
Qunntities and Unit Prices
Staking Out Work
Bench Mnrks und Survey Stukes
Extras and Changes
Cleaning Up
Accident Prevention and Safety Measures
lrJorking Conc1itions
Construction Progrnm
Applicnble Laws

Part I. General Provisions

Definition of Terms
Scope of Hork
Sequence of Hork
Source of Supnly &Quantity of Material
Relations with other Organizations

Part II. Earthwork

Clearing and Stripping
Description
Disposal of Cleared Materials
Basis of Payments

Excc:.v~tion

Description
Disposal of Excavated Material
Excav~tion Limits
Estimated Quantities
Heasurement
Basis for Payment

Subgrade Prorynr~tion

Description
BaDis of Pcyment

1
1
1
1

1 & 2
2
2
2
2
2
3
3
3
3

Pa~e No.

17
18
18
19
19

20
20
20
20

20
20
20
20
21
21
21

21
21
21



•
C0NTF.i7':.'S (Con~_~_.L

TECHNICP.L fPBCJFICATIONS (Cont.)

Part II. Ba.rthHork (Cant.)

Pa;;e No.

Item

21
2l
2l & 22
22 & 23
2)
2)

2)
23
23
2h

Rolled Earth Fill
Description
Borrow Area
Construction Methods
Measureme~lt

Basis of Payment

Sprinkling
Description
Construction Methods
Basis for Payment

6. Rolling
Description
Construction Methods
Basis for Payment

Section 4.
1
2
)

4
5

Section 5.
1
2
3

Section
1
2
)

•

•



•
STANDARD FORM 20

REVISED MARCH 19S3
GENERAL SERVICES ADMINISTRATION

GENERAL REGULATION NO. 13

INVITATION FOR BIDS
(CONSTRUCTION CONTRACT)

NAME AND LOCATION OF PROJECT

Hhite Tanks Structures Numbers J and
4. Maricopa County, approximately
26 miles west of Phoenix, Arizona.

REFERENCE

Invitation No. Reg. 6·3202
DATE

January 14, 1954
DEPARTMENT OR AGENCY

u. S. Department of Agriculture
Soil Conservation Service

BY (lssuinA office)

•

•

Soil Conservation Sel~ice

P. O. Box 1348
Albuquerque, New Hexico

Sealed bid~-i;-sIngle COpy for furnishing all labor, equipment, a~d materials and performing all
work for the project described herein will be received until 2:00 p.m., IVIST, February 8, 1954,

inoffice of Chief, Administrative Services Division, Balcomb Building, 106
BroadlrlaY, S. E., Llbuquerque, Net-l Mexico

and then publicly opened.
Information regarding bidding material, bid guarantee, and bonds

Interested bidders may obtain a set of plans covering t,he~roposed l!ork from
Soil Conservation ~ervice, "1eBerge I3uilding, 39 North Sixth Avenue, Phoenix,
Arizona, o~ Soil Conservation Service, 106 Broadway S. E. , P. O. Box 1348
Albuquerque, ~Teu Mexico.

Bidders desiring to visit :>roposed Hork site should make arranO'ements throu3h
Mr. William E. Anderson, Engineer, Soil Conservation Service, DeBerge Building,
39 Horth ,sixth l\venue, Phoenix, l'.rizona.

Each bidder must submit witt his bid a bid gua.rantee in an a.mount equal to and
not less than 10 per cent of the t.otal bid. Guaranty may be in the form of a
bid bond on ·Standard Form 24, copy enclosed, or as provided in J'rticle 4,
standard Form· 22. Should the bidder elect to submit a bid guarantee in the form
of a ';losta1 money order or certified or cashier's check, the money oro.er or
check must be made ?ayable to: Treas1.lrer of the United States. tThen individual
sureties are offered, there must be t~fO suret.ies, each of whom shaJ.1 justify in
the full amount of the bond.

x~ The succeSsful bidder ui11 be required to execute Standard
form ::.'3 "Construction Contract", furnish perfonnance bond on Standard Form 25 J

and payli1C?nt bond on 25A. Performance bond to be equal to 100 per cent and
payment bond, So per cent of total contract amount. These fonns Hill be fu%'*'
nishod to the successful bidderafte~ acceptance of his bid. .

De:"criotion of vlork: Construction of earth filled dikes knolrm as lihite Tanks
~truct~.res Numbers J and 4, located in ~18,ricopa County, approximately 26 miles
\-lest of Phoen5.x, Arizona,

Information re~ardin~ liquidated dama~es (if any), payments, etc., is attached or made a part of the speci
fications. Bids shall be submitted on the forms furnished or copies thereof.

u. I. GOVERNMINT PRINTING orFICI 1&-684:76-2.



•
LIQUIDATED D..AJ1AGES: Liquidated damaGes for delay uill be assessed at the rate
of fifty dollars (~~SO.OO) per day for each calendar day's delay until the ,-rork
is satisfactorily completed. (See Lrtic1e 5, ':tand2.rd Form 23A).

PAYMENFS: Payments to the contractor will be made in accordance ~dth Article 7,
~tandard Form 23/.

Any invoice or voucher submitted for a partial or final Qayment under this con
tract~ contain the follo~dng certifications:

I certify that the above bill is correct and just and that oayment
therefor has not been received.

I certify that I have complied uith all the labor regulations pertinent
to this contract, as prescribed by the Secretar,y of Labor•

.. ......................' .

STAl'lDlI.RD GOVERN}1ENT FORMS. The folloHin.'"; forms, referred to herein, are either
included in this invitation, or are available for inspection as indicated below:

u. S. Ctandard Form Title

•
* No. 20
{~ Ho. 21
* No. 22
{f- No. 23
{~ Ho. 231'
~'{- No. 24

~Hf- )'To. 25
~H~ lTo. 29

(Revised March 1953)
(Revised March 1953)
(~evised March 1953)
(~€vised March 1953)
(Revised Harch 1953)
(Revised Nov. 1950)
(Revised ]lov. 1950)
(Revised Nov. 1950)

Invitation for bids
Bid Form
Instructions to Bidders
Construction Contract
General Provisions
Bid Bond
Performance Dond
Payment nond

•

{f- Included - U. S. Standard Ti'orms Nos. 23 and 231\ are marked II.SarrJi)le" and are
included for the information of Drosnective bid-1ers. These I'Sam')le'" forms
should be detached and retained ~ the bidder for future reference. They
lJ not ue furnis. e l1i h uture invitations for bids, but Hill be incor-
porated into the invitations by reference only.

{Hfo Forms are availa1!>le for inspectton at the offices indicated on Standard
?orm 20.



•

•

•

PT{OPOSt.L

The Bid Schedule follo~dng, lists the various divisions of construction con
templated in these specifications. It is exnressly understood that all the
various phases of work enumerated in the 9lans and specifications, with all
their indivic:lual jobs anrl overhead, t·,hether specifically enumerated, included
by implication or app~ant thereto are to be performed by the contractor
unner one of the items in thesd1edule, irrespective of whether it is named
in said list.

Bids uill be considered on the folloldnq; schedules, and offers for only a part
thereof Hill not be for consideration. A contract 1·1111 be aHarded to the louest
responsible bidder l1hose proposal fully conforms to the requirements of the
Invitation to 3id as nay be deemed most advantageous to the Government. Bids
tJill be eYaluated on the basis of the lOrTest aggregate price.

A bid may be rejected if the bidder fails to furnish bid security or to submit
the data required t11th his bid or cannot ShOH that he has the necessary capital
and e}~l)erience, and mms, controls, or can procure the necessary equipment to
commence the Hork at the time prescribed in the' invitation and thereafter to

- prosecute and cowolete the work at the rate or time specified; and that he is
not already obli~ated for the performance of other vTork l1hich fTould delay the
commencement, prosecution or completion of the ~rork contemplated in this
invitation.



:lIn smrr;DUli-:;

• Unit TotalItem No. Article or Services Quantity Price',-
1 Cleaning and Stripping 1 job xxx $..2.2.QaOO

;:

2 Excavation 1260 d 1\ ,3.9 $~OOeu. y s. ',,'

3 'Subgrade Preparation 1 . .'job xxx :::;$...,2..QQ,00

h Earth Fill (Structure Ho. 3) AfJl)rox. 315.000 cu. yds. ~\.U2 .C~~QO

5 Sprinkling Embankment Materials
i'~OO.OO(fltructure Po. 3) Approx. 375,000 cu. yds. i', .02';J

6 Earth fill (Structure No.4) /lpprox. 11,,000 cu. yds. ,1\

.212 Jt~oo' )

7 Sprinkling Embankment Naterials
.(Structure No. h) J\pprox. 175,000 cu. yds. :'; .02 ',$00.00I

6 Rolling Approx. 550,000 cu. yds. ::; .02 It,OOO.OO

•

•

EVALUATION OF BillS AND Al lARD: Only one contract 1·Ti11 be auarded for the entire
job, namely, to the 10HPst res!)onsib1e bickler for Items 1 through 8. In case
of variation betNeen unit r,>rice and totals shmm by the bidders, the unit price
uil1 be considered to be the bid. i·ll bids muet be for the entire job and must
have each blank space filled in. The price bid. for eech item must allow for
all collateral, ove~1ead, or indirect cost connected ~·dth it.



•

•

•

"

1. EXPfi;RI0lWE: (Clee Article 3, Standard Form 22)

The bidder is requestc rl to furni~h belotI a statement of his experience
in T)erformd.n~ d,.,ila.r or COhl1?ar21>lc 1lork as d.escribed herein. Also
furnish name and ad-"ress of at least tuo inc1i yiduals or comoCl.nies that
are familiar l\rith your qualifier.tions.

Flct,d control dyke. tffr Purttn of Indian Attain, SeU., Art'OM
(new In progre••)

r~rad1.. Valle1 CO\lntl7 Olub GoU Cour.
(eampleted JalmU7 1, 1954)

ftri zona f>fO\chtn4x,y aomp~, Pho9nix, Artlona
1~.1I. Z1.egler Co., Inc., ftl,nneapolil, fl1inneaota
OlmnLayton, Sr., tlel1t1ent 'Pngr. Anion. Rl8hwa1 Dept.
P. IT. ,"Iom_ek Contt. Co., Phoen1x, A1'11012&

STATEli8NT ESTABLISHUro PEHH/\NENT PUCE OF BU~INESS AI\ID FINl~NCIl,L STATUS'
(8ee Article 3, standard Fom 22)

Bidder is requested to furnish a brief statement as to his net uorth
(exclusiv~ of plant a.nd equipment), credit rating, or other information
uhich ui.ll establish !lis ability to ;)roperly finance the nork covered
herein:

fiox 10hU, ~;1ckenlNrg, Arl.IOhl.

Total ca.h mttworth of Compal'li•• ptIrliolpatlna in thi.
Joint, Venture '12;,000.00

(a) Name and address of financial references:

V"llflo1 flathmal eanlf.J ~ick.nburB, Arluna
m.dland Rational Bank, Mtnneqou.e, H:Lnne,ota



•

•

•

3. PLANT INn EQUIprQJT TO BE US8D OH TIF l''ORKa (See l ~icle J, "tandard
Form 22).

Under the headin~s sholom belm1, bio0er is requested to list and describe
all equi!,ment (i.e., trucks, tractoreo, (~ra11incs, etc.,) uhich Ni11 be
required to ryroperly perform the Hork•

...
Quantity ~ Manufacturer CaQacity ~ Condition

5 D8 Oaterpillar 1 yr. Perfect
" 2 Di-J21· n 10-23 cu. yd.. 1 yr. "f

2 mao tf 10-12 w. ydl. 6 yrs. Good
# 1 M'c.12 If Pewer Oontrol 3 )TI. n

1 99 Aultin-Weltern "

Water pumps, water tanks, .heepsfootl



•

•

..

UNITED STf;TES DEPf.ffi1,tF.!lTT OF fLGRICULTURE
SOIL OONSRRVLTION SEm~CE'

P. O. Box 1348
Albuquerque, New Mexico
February 1, 19$4

ADD~NDUM NO. 1

TO

INVITATION NO. REG. 6-3202 FOR
CONSTRUCTION OF EARTH FILLED
DrKES KNOlrlN AS If/HITE TANKS
STRUCTUR13:S NUMBERS 3 AND 4

The purpose of this addendum is to reIlect a change in Wage Rate Decision
Number and effective date thereof.

It is requested that sheet titled "RATE OF 1111AGES" be rephced with attached
sheet which contained the ab~ change.

IMPORTANT: BIDDERS ARE REQUE,~T8D TO ACKN01r1LEDGE THIS ADDl;~JDUM BY ~JG\JING

IN THE SPACE PROVIDED BEtOl-! AND RETURNING IT ;',IITH THEIR BID.

It ttachment.

Bt~';'~a~~,f~~~~, Ino.I_I c. tI. nan~n.

•

I./Arthur G. n$tt.
l8/flfmrT r. Shelton Soil Conservation Service

Martin V. Compton, Chief
Regional Administrative

Services Division
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RAT1!:S CF 1·vAGES. (See Articles 20 through 26, Standard Form 23A)

Pursuant to the provi.sions of the Davis-Bacon .~ ct, as amended, 40 u.s. C. 216(a)
at. seq., the Secretar,y of Labor by necision N-180B has determined that the
following rates of wages are the prevailin; rates of wage~ for the classifica
tions specified in the locality of the work covered ~ these s~eciflcations,

and said rates of wages shall be the minimum rates oer hour to be paid for the
work ooveredby these specifications. The following wage rates are effective
January 26, 1954.

Classif! cation Per Hour Classification Per Hour

2.00

Truck Drivers: (Continued)
Industrial lift t~ck

driver 2.00
Water truck driver-under

2500 gal. 2.05
Water truck driver-2500 gal.

but less than 1000 gal. 2.115
Water truck driver-1000 gal.

or more 2.30
Shop greaser and/or tireman 2.05
Heavy duty repnirman and/or

walder 2.50
Heavy duty repairman helper

and/or welder helper and/
or field equipment service-
man helper 2.125

Field equipment serviceman 2.25
Dumpster Truck Drivers:

6.9 cu. yd. or less, water
level capacity 2.125

1 cu. yd. but less than
16 cu. yd. liater leval
ca9acity 2.25

16 cu. yd. or more, water
level capacity 2.35

Dumpster truck driver 2.35
Euclid type spreader truck

driver 2.35
Ross Carrier-driver 2.375

2.075

2.375

2.625
2.45
.a.375
2.J15
2.70

Laborers, general or construction 1.925
Power ~quipment Operators:

Material loader or conveyor
Motor patrol, including any type

of power blade.
Oshkosh, DW, Tournapull, Terra

Cobra, Euclid and similar
equipment

Roller
Skip loader - wheel type
Tow blade or grader
Tractor hi-lift shovel
All wheel-type tractor opera

tors, except as othe rwise
classified

Tractor- bulldozer, tamper
or scraper

Trenching machine
Universal equipment (shovel,

dragline, clamshell, derrick,
and crane-both crawler and
pncwnatic type)

Truck drivers:
Teamsters
Dump trucks:

Less than 4 yds. water level
capacity

4 yds., but less than B yds.
water level capacity 2.025

8 yds., but less than 12 yds.
wator level capacity 2.015

12 yds., but less than 16
yds. water level capacity 2.15

16 yds., or mor0, water level
capaci"!:'y 2.35

Flat rack:
Loss than 6-ton, legal pay

load capacity
6-Tonbut less than 10-Ton

legal f)ayload canacity
10-Ton but less than 15-Ton

legal payload capacity
15-Ton but less than 20-Ton

legal nayload cape>.city
20-Ton or more, legal pay-

load capacity•

•
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Rl'..TES OF HUES (Continued)

The wage rntes cont~ined in this decision nro str~ight Hourly W~~e rates. In
some areas, mannrement ~nd labor orG~nizntions in the construction industr,y
hnve collectively bcrgnined for health ~nd welfnre fund contributions. Such
contributions nre not included in H!tge rl".tes dct\ mined by the .'3ccret~ry of
L~bor for construction projects.

tny clJss of lnborers and mech~nics (including npprcnticcs) not listed above,
which 'fill be employed on this contract, shall be classified or reclassified
conformably to the foregoing schedule. In tho event the intGrested parties
cannot agree on the proper classification or reclassific~tion of a particular
class of laborers ~nd mechanics to be used, the question, nccomp~niod by the
recommendntion of the contracting officer, shall be referred to the Secret~ry

of Labor for final determination.

:.pprenticcs may be employed at ..rage rates specified herein (or if none nre
s~ecificd, at rates subsequently supplied and agreed to by the contracting
p~rtics) for such classifications•



•
Ri\TES OF H: GES. (See Articles 20 through 26, St:mdnrd Form 23.\)

Pursuant to the provisions of tho Davis-Bacon Act, as ~mendcdJ 40 U.S.C. 276(a)
et seq., the Secret~ry of LQbor by Decision N-5437 has determined thnt the follow
ing rntes of ~m::;es arc the prevailing r['.t(Js of l-Iagcs for the classific:-.tions
specified in the looality of the work cov~rcd by those specifications, and said
rates of w~ges shall be the minimumrntes par hour to be paid for the work covered
by these specifications. The follo~ling wage rates nre effective November 6, 1953.

2.25

2.35
2.35

2.35
2.375

2.125
2.25

Per HourClassificntion

2.075

Per HourClnssificntion

Lnborers, general or constrliction 1.925 Truck Drivers: (
Power Equipment Operators:~ Industrial 1"
M~torial loader or conveyor' 2.25 driver
Motor patrol, includingnny type Hater t ck driver-under

of power bl~de 2.625. 2;0 gal.
Oshkosh, DH, Tournnpull, Terra ". ltra r truck driver-25ao gnl.

CobrC'., Euclid and simil<:>.r '.". ut less thnn 7000 enl.
equipmont 2.625 Water truck drivcr-7000 gal.

Roller 2.45 o~ore
Skip loader- wheol type 2.3 Shop ~ensor and/or tiromnn
Tow blade or grnder )=2 75 Heavy d~:>:epairman and/or
Trnctor hi-lift shovel .70 welder
1'.11 wheel-type tr!:'.ctor opern- / Henvy duty ..~pairman helper

tors, except as otheruiso . and/or welder helper and/or
classified 2.375 field equipment ~erviceman

Tr~ctor - bulldozer, t~per helper
or scraper 2.50 Field equipment serviceman

Trenching machine 2.575 Dumpster Truck Drivers:
Univcrs<1.1 equipment. (shovel, 6.9 cu. yd. or less, Hater

dr~~linc, clamshell, derrick, level oapaoity
ami crane-both cr:'..Hler nnd 7 cu. yd. b.ut less t!'P. n
pncumattc type) 2.70 16 ~. yd. l'rnter level

Truck drivcrs: canacity
To~stcrs 1.925 16 cu. yd. or more, w~ter
Dump trucks: leve c,. ncity

Less than 4 yds. llt'.ter levol Th1 cr truck driver
cr'.p....'.city .-.. '......... 2.00' id type s~ret'.der trnck

h yds, but less thnn 8 yds.. drivcr
w~ter lovel cnpacft~ Ross carrier-driver

13 yds. but loss than l~.s.
H::.tc:r lovel c~.pncity

12 yds. but less thnn 16 y •
water lovel c~pacity /

16 yds. or marc, water/level
c:'..p~city ~~

Flat r,'"'.ck: "
Less thtm 6-ton,lcgal pay

la~d capecity
6-Ton but less than lO-Ton

lq}-l nn.yloC'.d c..... p~ci ty
la-Ton but loss thnn IS-Ton

legal payload c~p~city

15-Ton but less thnn 20-Ton
109."l paylond c<'-pacity

20-Ton or marc, legal pny-
load c~pacity•

•
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GENEF/~L CONDITIONS

1. SUBCONTRACTORS. The contractor shall. notify the contracting officer in
writing of the names of all subcontractors proposed for the work, the extent
of the vlOrk to be done by each, and the ::;eneral tf3rms and conditions of each
proposed subcontract. If, for sufficient reason, at any time during the pro
gress of the work, the contracting officer determines that any subcontractor
is incompetent or undesirable, he tnll notify the contractor accordingly and
immediate steps will be taken for cancellation of such subcontract. Subletting
by subcontractors shall be subject to the same regulations. Nothing contained
in this contract shall create any contractural relation between any subcontractor
and the Govermnent.

2. CLIMATIC CONDITIONS. The contracting officer or the Government Representa
tive may order the contractor to suspend any work that may be subject to damage
by climatic conditions, when, in his opinion, weather conditions are such as to
prevent the work from being properly carried out. When delay is caused by such
order, an extension of time may be granted but no claims for damage due to such
delly tnll be considered by the Government. (See Article 5(c), Standard Form
23A). All stop and start orders shall be in writing.

3. RIGHTS-OF·WAY. All permanent rights·of-way and/or easements for the works
to be constructed under the contract t~ll be furnished the contractor. The work
sites will be entirely within such rights-ot-way. Use by the contractor of any
adjacent property for ingress and egress to project site for working area, or
for ot~er purposes (i.e., temporary ingress and egress to the project site over
and above those furnished, equipment parking areas, etc.), shall be the responsi
bility of the contractor. The right to enter, remove, alter or make use of any
existing road, culvert, canal, nipeline, levee, lines of communication or .
improvement of any nature, or the trespassing on privately owned lands, shall
be the responsibility of the contractor llho shall indemnify and save the Govern
ment harmless from any and all claims for damages occasioned by such entering,
removing, altering, using or trespassing.

In cases of serious interference to tho .fork by delay of the Government in
arranging for permanent rights-of-\{ay or permanent or temporary eaBemonts, the
contractor will be allowed an extension of time equivalent to the time lost by
unavoidable delay in the completion of the contract as a result of the Govern
ment's failure to furnish the rights-of.''lay on time, but no damazes ,·rill be
allowed or paid for such delay.

h. \'J\TSR. Hater for use in moistening the embankment materials l·rill be fur
nished Hithout char~e by the Maricopa County Municipal Hater Conservation Dis
trict No.1, other.visc known as the Beardsley Project. This water vull be made
availablo in the Beardsley Canal at the nearest point to the proposed Hork.
Arrangoments for delivery of water as required at these points shall be made by
the contractor with the Superintendent of the Beardsley Project. Delivery of
vIC'.tor from the canal to points of use will be a responsibility of the contractor
and all costs incident thereto vrill be borne by the contractor and will be con
sidered to be a part of the bid price for sprinkling and not as a separate i teJl.

5. CONTRlGTOR.'S LIABILITY. All damaf!e and loss (whether caused by firo, flood,
or any other casualty or happening) to improvements or work to be constructed
or performed pursuant to the contract (Hhother or not covered by partial pay
ments made b~ the Government) shall be at the risk of the contractor until final
acceptance of such im~)rovemonts or Hork by the Government, and no such damage or
loss shall relieve the contractor of, or in any way affect, his obli~ations to
complete and deliver the work in accordance with the contract requirements,
irrespective of any insurance carried by the contractor.
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The contractor shall assume full responsibility and expense for removing,
protcctin7" and returning to the work site, any and all equipment under his
care, which might be endangered by said fi.res, flood, or haIJPoning; also, for
any interference or delay in operations l'1hich might 'lle caused by suchinoident.(s) •

Any reclearing, r~-excavation or ro-filling made necessa~ by damage from
floods, storms, or ",sater of whatever source or quant.ity during the course of
construction and until final acceptance by the Government, shall be performed
by the contractor at his expense except as otherwise provided herein.

6. QU!',NTITI~S /.l,lD UNIT PRlmS. Any quantities Shaloffi in the bid schedule as
approximations are solely for comparison and no claims shall be mane against
the Government foreoccess or deficiency therein, actual or ~elative. Payment
at the prices a~reod upon will be in full for the completed work and Hill cover
materials, supplies, labor, tools, machiner,y, and all other oxpenditur()s inci
den t to satisfactory comnliance "':rith the contract, unlessothe:noJise s:)C cifically
provided herein.

7. ST;.IITNG OUT l.rOnK. The work to be done 'nIl be staked out Uy the Government.

8. BENCH r·1.\RKS LND SUlRVEY STAKES. Bench marks and survey stakes shall be pre
served by the contractor, and in case of their destruction or removal by him or
his employeos, theyvrill be replaced by the Government at the contractor's
expense by deductions from payments due the contractor.

9. EXTRi.8 1.ND CHANGES. The contractor shall, when ordered in uriting by the
contracting officer, perform extra work not covered by the specifications or
included in the schec1ules, but forming an essential part of the l"zork contracted
for. Such extra work ,rill ordinarily be paid for at a lump-sum or unit price
a~rced upon by the contractor and the contracting officer and as stated in the
order. l!henever in the jUdgment of the contracting officer, it is ilrlpracticable
because of the nature of the work or for any other reason to fix the price in
the order, the extra work shall be paid for at actual necessary cost as deter
mined by the contractinB off'icer, plus an allol"zance of ten (10) per cent, for
superintendence, goneral cxocnse, and profit. The actual nccessa~ cost will
include all exponditures for labor (including compensation insurance and social
I!ocurity taxes) furnished by the contractor, and a reasonable allowance for the
use of· his plant and equipment, whl:;re required, to be agreed upon in \oJri ting
before the work is begun, but ldll in no case include any allowance for office
cxp8nses, ~enoral superintendence, or other general oxpenses.

Tho Govornment reserves the right to increase or decrease up' to twnnty-fiva
(25) per cent, at the unit price shown, the unit quantities of work to be per
formed, as set forth in the schedule of work.

Contr<'.ctor may request certain changes in plans to be made to facilitate the
performanco of work by the contractor. Such requests shall be made in Hriting
to thu contracting officer. f,plJroval may be granted by the contracting officer
Hhen proposed changes are not detrimental to the work or to the best interests
of the Government. (For furthor reference, see Articles J and 4, Standard Form
23J.) •

10. CLKJ.lING UP. Upon completion of the lvork tho contractor shall remove from
the vicinity of tho work all plant, buildings, rubbish, unused materials, con
crete forms, and oth(3r like matcri::>.l, belonging to him or used un'~cr his direc
tion during construction, and in the uvont of his failure to do so tho same may
be removed by the Government at the oxpcnse of the contractor, and his surety
or sureties shall be liable therefor.
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11. ACCrnENT PRCVEtTION AND SAFETY NEASPRES. The contractor shall at all times
exercise reasonable precautions for the safety of employees on the work an0 shall
comply with all ap'l11cable previsions of Federal, State, and Nunicipal safety
1a'015. The contractor shall indemnifj" and sa.ve harnlless the Government from any
and all claims for damages arising from los~ of life, injury to person or damage
to property due to operations of the contractor.

12. HORKING CONDITIONS. Hhile the '-lage rates as determined by the Secretary of
Labor are the minimum hourly rates required to be paid during the life of the
contract, it is the resDonsibility of bidders to inform themselves as to the
local labor conditions, such as the length of workday and workweek, overtime
compensation, health and welfare contributions, labor supply, and prospective
chan~es or adjustment of wage rates. The contractor shall abide by and conform
to all applicable laws, executive orders, rules, regulations, and orders of
Fe~eral agencies authorized to pass upon and determine wage rates. No increase
in contract prices shall be allowed or authorized on account of payment of wage
rates in excess of t.lose listed herein.

13. CON,STRUCTION PROGRMI. Hithin ten (10) calendar days after the date of re
ceipt of notice to proceed, the contractor shall furnish the Govornment repreH

sentative a complete construction program showing in detail his proposed program
of operations. The construction program shall be in such form and in such de
tail as may be r8quired by the Government representative. The contractor shall
immediately a.dvise the Government representative of any ~roposed changes in his
construction program. If any construction program is inadequate to secure com
pletion of the work within the epecified period of time, or is otherHise not in
accordance l.oTith the s?8cifications, or the work is not being prosecuted ade
quately or properly, the Government representative shall have the right to
require the contractor to submit a new construction program providing for proper
and timely completion of the work and the contractor shall be entitled to no
claim for additional compcnsntion on account of such requirement.

14. APPLICABLE LAWS. The contr~ctor, in the performance of this work , shall
at all times observe and comply vrith, and shall cause his agents and employees
to observe and comply with, any and all applicable laws, ordinances, statutes,
regul~tions, etc., and shall hold and save the r~vcrnment harmless from any and
all claims or liabilities arising from or based upon the violo.tion of any such
law, ordinance, statute, regulation, etc., whether by himself or his employees
('r agonts,
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TECHNICAL 8PECIFICATIOll~

Part I. General Provisions

1. Definition of Terms:

~fuenever in these specifications, or in any document or instrument where
these specifications govern, the following terms or nronouns in place of them
arc used, the intent and meaning shall be interpreted as follows:

Government I Government of the United States of America or its legally
Ruthorized representative.

Contractor: An indivirlual, partnership, or corporation who has entered
into a contract ~nth the Government or his, their, or its duly authorized
representative.

Matorials: In addition to material incorporated in the project, equipment
and other material used and/or consumed in the performance of tho work.

Subcontractor: Those having a direct contract with the Contractor wheroby
labor andlor material worked to B. special desip;n according to the plans
or specifications for this work is furnished, but does not include those
who merely furnish material not so worked.

Contracting Officer: !'he duly authorized officer who executes the con
tract with the Contractor or his authorized relJresentative who ,nIl be
designated at the time the contractor is notified to proceed with the
Hork.

Engineera The Government Representative who ,iill be designated at the time
the Contt-actor is notifiod to proceed Hith tho Hork.

Plans: The official plans, ~rofilcs, typical cross-sections, General
cross-sections, working dr::n'lings, ['.nd supplemental drnwings, or exact
reproductions thereof, approved by the Engineer, which show the loc~tion,

character, dimensions,. and ':'let['.ils of the work to be dono, and which are
to be considered as a part of the contract supplementary to these speci
fications.

Spocifications: The directions, proVlsJ.ons, and requirements contained
h8rci~ ~s supplemented by such special provisions as may be nccGssary,
pcrtQlnlng to the method and manner of performing th8 work or to the
quantities and qualities of n~terials to be furnished under the contract•
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2. Scopo of Hork:

The work to be done under these specificd.ions consists of furnishing all
labor, materials, equipment, methods ~nd processes nccossn~J for tho construc
tion and completion of two wet rolled c~rth filled dikes known respectively as
Whi to Tanks Structures No. 3 and No. h. Both of these dikes arc located at the
foot of the east side of the ~'1hito Tank I'fountains and west of the Beardsley
Irrigation Canal in Maricopa County, trizona. Structure No. 3 is approximately
7,667 feet in leugth, approximately 30 feet in height at its maximum section
and ~dth a 10 foot crest width. It contains an estimated 315,000 cubic yards
of embankment. There are three outlet structures to be installed in this
stnlcturc. structure No. 4 is approximately 6,839 feet in length with a ~~ximum

hei~ht of 20 feet and a 10 foot crest width. It contains an estimated 175,000
cubic yards of embankment with two outlet structures to be installed, and a
spillway training dike at the west end. The total length of both structures
is approximately lh,508 lineal feet, and the embankment totals 550,000 cubic
yards, approximately. The outlet structures for these dikes l{ill be installed
by force account by crews of Maricopa County l1unicipal viator Conservation
District No.1. concurrently with the placement of embankment ~ the Contractor.
All "lOrk shan conform to maps, plans, profiles, and specifications uhich are
part of this contract and to such other drardngs and directions relating thereto
as may be furnished to the bidder prior to the opening of proposals, and to
such drawings and directions in explanation of details or minor modifioations
as may be furnished from timo to time during construction, inclUding sueh minor
modifications in plans and specifications as the Engineer may consider necessary
on account of conditions found during the prosecution of the i'lork. Scaled
dimensions shall not be used in the construction of the work.

3. Sequence of i'Tork: In view of the danger of summer floods originating in
the Hhite Tank Mountains, it is the intent that Structure No. 3 shall be comple
ted first ~nd that completion of this structure should be accomplished not later
than July 1, 1954. The Contr~ctor should have sufficient equipment and men on
the job to insure thCJ.t the completion dCJ.te is obtained. Nothing in this para
graph Hill bo construed as to prohibi.t lmrk being c,:trricd forth on Structure
No. 4 concurrently .dth ~tructur8 No.3, providing the Contractor has ~dequate
equipment available for this purpose.

In viClT of the extreme dan~cr of flood dalTk".ge during the s.unmer r<'tiny senson,
which normally starts ab'lut July 1, all work on ,Structure No. 4 subsequent to
that date shnll be accomplished in sections in such a manner that open floodways
will b0 maintained through the strllcture to permit passage of floods which may
occur during the course of construction. The closing of those flood~mys shnll
be done C}~peditiuu$ly cmd shall be scheduled at such time as Hoather OlDnditions
Houln indic<:>te the probability of nn extended period of clear weather sufficient
for the purpose.

i'Jhile it is intonded that StI'\lcture No.3 shall be completed prior to the
time the: SlImmer rainy season is normnlly expected to start, similc:r considera
tions will Govern in the scheduling of ivork on this structuro, since occasional
or unusual floods may be encounterod <'tt this location during other than normal
rainy seasons. For this reason, it will be required that the spillway excava
tion for ~tructurc No.3, Dnd the construction of tho adjacent portion of the
embankment l'lhich is to be composed of m.......tcrials excavated from the spillway,
will be the first portion of the H'Jrk to be accomplished. Succeeding sections
of the ombnnlonont construction ~dll extend northward from this first scction
and work on ouch section will be completed insofnr as praeticable before work on
the next section is start8d. Placement of facing materials lvill proceed
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concurrently in nll cnscs ,-lith the construction of tho main core of the embank
ment. (See Article 5 - General Conditions).

4. Source of Supply and Quality of K,tcrinls:

./ 'Extensive laboratory testing hr.s been done on ITID.terials proposed for usc
ns embnnkmont and ~reas containing suitable deposits have been outlined on the
ground. Inasmuch as the embankment will contain a c~ntral core and a separate
blanket of facing material, different sources of supply of those materials
have; been determined. Alternate sources of suitable matf.:rials proposed by the
Contrnctor and lying 'vithin the limits of rights of uay or easements that have
been obtained will be approved for use providing they meet all the requirements
of these soecifications and nrc otherwise suitable as determined by laborutor,y
tests. Only materials conforming to the requirements of these specific2.tions
nnd noorovcd by the Engineer shall be used in the work. All materials proposed
for use mny be inspected or tested at any time during their preparation nnd usc.
If, nfter trial, it is found that sources of supply Which have been approved do
not furnish a uniform product, or if tho product from any source proves unaccept
nble at any time, the Contractor shall furnish approved materials from other
approved sources. No material which, after approval, has in any way become un
fit for usc shall be used in the work.

Sites from which m~terial h~s been removed shall be left in a neat ahd
presentnble condition satisfactory to tho Engineer upon completion of the
Hork, r..nd all fences removed for purposes of entry shall be replaced in as
good a condition as they were before being removed.

• 5. Relations With Other OrGanizations:

Install~tion of outlet works and structures will be accomplished by
force account crews employed by the Benrdsloy Irrigation District for this
purpose and \-nll proceed concurrently Hi th the construction of the earth
fill. The Contr[~ctor "'Till be required to schedule his tlOrk so as to permit
minimum delay or interference ~1ith the forces of the Beardsley Irrigation
District. Installation of these outlet works will be carried on expeditiously
and in such a manner as to interfere to the least extent Dossible with the
nctivities of the Contractor in the construction of the embankment.

•
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Part II. Earthwork

Section 1. Clearing and Stripping

1. Description:

All clearing and stripping of the structure bases and spillway areas
and disposition of these stripped materials will be accomplished by force
account in advance of the operations of the Contractor.

Clearing and stripping of borrow areas will be required, and will con
sist of removing all grass, brush, trees, stumps, and other deleterious
material~ from the surface, and will also include the loosening, removing,
loading, transporting and disposal of all such materials and of all or~anic

soil and other substances unsuitable for embankment purposes. Clearing
and maintenance of Contractor's haul road. will be included in this item.

2. Disposal of Cleared Materials:

The Contractor shall dis?ose of all cleared materials by burning at
a location within the limit~ of the cleared area. The time and place of
burning will be decided by the Engineer. Incombustible.materials will be
disoosed of by placement in a neat and inconspicuous manner in gullies
or low areas within or immediately adjacent to the cleared area, in a
manner to be prescribed by the Engineer.

3. Basis of Payment:

Clearing and stripping will be paid for at the eontract price lump sum
for ClEARING ANn STRIPPING, 1..Jhich orice shall include all materials, labor,
work and equipment necessary to complete the item.

Section 2. Excavation

1. Description:

Upon completion of embankment construction to an elevation of not less
than 12 inches above the elevation of the-top of the anti-seep rings for
the various outlet pipes, and upon receipt of instructions from the Engineer,
excavation of trenches for the installation of the outlet pipes will be oer
formed by the Contractor. These trenches will be machine excavaterl to full
carryall width and to a bottom grade to be established by the Engineer. Fine
grading and necessary hand trimming and final hand excavation wiil be accom
plished by forces of the Maricopa County Municipal Water Conservation Dis
trict No.1, who will also install the pipes and place backfill.

2. Disposal of Excavated Material:

Excavated material will be stock-piled on the fill and adjacent to the
excavation, in such a menner that it may readily be used for backfill by the
District forces, following placement of outlet pipe.

3. Excavation Limits:

All excavation under this section liLII be made to neat lines as staked in
the field b~r the Engineer. Any excavation which is carried beyond or below
the linos a~d grades as established shall be refilled by the Contractor at his
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own expense, with matorials satisfactory to the En~ineor, and such materials
shall be compacted by the Contractor at hi~ o,~ expense, to the satisfaction
of the Engineer.

4. Estimated Quantities:

Estimated total quantities for excavation arc 1,280 cubic yards.

5. MeasuI'elllent:

All excavation shall be measured in the original space occupied and the
volume computed in cubic yards by the average end area method.

6. Basis for Payment:

The basis of payment for excavation shall be the contract unit price a
cubic yard for EXCAVATION, whieh price shall be the full compensation for
excavation, removal and rlisposal of all materials and the furnishing of all
equipment, tools, labor and incidentals necessary to complete the work. No
payment will be made for excavation carried beyond the lines or grades
established, nor will any payment be allowed for replacement of such un
authorized excavation.

Section 3. Subgrade Preparation

1. Description:

This item will cover all work required to prepare the sites of the
structures prior to olacement of embankment materials. It will include
ripping of the base area to !Jrovido bond between th(~ embanlanent and the
foundation, moistening or sryrinkling and compaction of th8 base' and all
loose materials in the same nk~nnor as is required for the embankment.

2. Basis of Payment:

Subgrade preparation will be paid for at the contr~ct price lump sum for
C'tIBCJi(.l\.DE PRFPAf'tATION, vThich price shall include all materials, l<,.bor, work
and equi?ment necessary to complete'the item.

Section 4. Rolled Earth Fill

1. Doscription:

The rolled earth fill consists of t,01O earth dikes previously d(~scdbcd

in Part I of these specifications.

2. Borrow Area:

Suitc>.blc borrow matc::rial in .?dcCjuate qUClntitiC's has been located in the
immediato vicinity. Borrow for the south 2,200 feot of core of Structure No.
3 will bo composL:d of material excavated from the northeast 800 fnot area of
the proposed spillway. This m~torial will consist of 80,500 cubic yards and
will involve an avorage haul of l,hOO feet. Spillway borrow area will be
excavated to finished grade by contrnctor. The balance of tho CO~ material
for this structure vTill be taken from side borrm.. located ~()neral1y immedi
ately adjacent to the embankment and Hith a minimum of haul invol'Tf~d. This
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amounts to approximately 187,500 cubic yar~s. Facing material for this
structure will come from a borrow area located npproximatcly 2,000 feot
west of the south end of the dike. There will be a total of npproximately
107,000 cubic yards of facing material to be installed and the average
haul for this material will be approximately 5,500 feet.

The borrow area for StructurG No. 4 is located adjacent to and through
out the length of this dike. Core material will consist of approximately
the upper three feet of the borrow area and facing will consist of those
materials lying below this depth. Facing material may be used on this
structure within the core section where necessary or desirable to facilitate
the construction operations.

A limited amount of borrow for Structure No. 4 will be required from the
proposed spillway areas in order that these may be excavated and leveled to
finished grade. No additional payment will be made for this excavation, us
the materials will be used as embankment and payment made, therefore, in the
form of rolled carth fill.

Total enrthwork in Structure No. 4 is approximately 175,000 cubic yards.

All materials used in the embankment of both structures shall be taken
only from these specified borrow areas. No waste material or deleterious
substances shall be employed in the construction of the embankments.

~ minimum 25 foot wide berm shall be maintained between the toe of the
embankment slopes and the edge of adjacent borrow pits.

J. Construction Methods:

The embankment shall be constructed in approximately horizontal layerD
with no nbrupt breaks in the top gr~de of the fill. The layers shnll be
evenly spread to a thickness of not gre~ter than six (6) inches after rolling.
The full cross-section of the embankment shnll bo maintnined as each suc
cessive l~yer is rolled. Fill matcri~l shall be laid down evenly ~nd not in
piles or windrows.

The emb~nkment shall be constructed in sections in such a manner to most
economically use the equipment nv~il~b1e. In the cnse of Structue No. 4 these
sections will be so planned as to permit flood protection to be obtained from
~hc open gnps. Ends of tho embankment sections shall be placed on n slope
not steeper than 1:20 and closure between sections shall be mnde by means of
thorough ripping or discing and rcrolling of adjacent materials.

The Contractor shnl1 route his hauling equipment over the 1nyers so as to
obt2in the maximum amount of compaction possible, and to ~void excessive
compaction nnywhere along the hauling route. All excessively p~ckcd lnyars
will be chisGlod nt Contrnctor's expense to the full depth of such over
comp;',ction, at tho direction of the Engineer.

Mixing or blonding of emb(~nkm(;nt m~tcria1s on this project wil1bu re
quired only where adequate ~nd sntisf<ctory comp~ction cannot be obtGined due
to lack of uniformity of moisture distribution in the m~tcrinls.

".
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The embankment slli,ll be placed ~s continuously and rnpidly as possible
after the required subgrade preparation h~s been ~ccomplished as directed
by the Engineer. The surf~ee of nIl cmb~nkmont sh~ll be carefully graded
to the lines shown on the plDns v.nd ns stnkcd by the Engineer. In ndditioR,
it will be required that both slopes of the embankment be faced with caliche
and/or gravel for one carryall ~ddthJnnd the crown of the embankment shall
have a minimum capping of one foot of this same material. The slope facing
of the structures shall be carried on continuously with the placing of the
core of the cmb£'.nkment. ~'1.terials for the facing will come from selected
borrow ~reas previously described.

vfucn embankments are on sloping ground or existing fills are widenod, the
surfncc shall be deeply plowed or ripped, or shall be ate~ped, as the Engineer
ml'..y rlirect.

4. Measu.rement:

Tho e~rth fill will be measured in cubic yards of fill in plnce after
compaction. Volumes will be determined by the average end area method. No
distinction will be made between facing and core nk.tcrials.

5. Basis of Payment:

The basis of nayment for earth fill as specified herein shall be the con
trnct unit price n cubic yard for ~nRTH FILL, measured ~s hereinbefore speci
fied, which price shall be full compensation for excavating, trnnsporting,
pl:~cing, forming of embankment, mixing and. finishing, ::>.nd the furnishing
of nll equipment, tools, labor and incidentals necessary to complete tho work.

Section 5. Sprinkling

1. Doscription:

Sprinkling or moistening of the cmb~nkment mntcrials lull be required to
obt::'.in adiquate compnction. 11nter for sprinkling or moistening will be made
av~il~ble vuthout charge in the c~nal of the Bcnrdslcy Irrig~tion Project ~t

~ point specified by the Contractor and as close to the proposed works as is
possible. Delivery of this water from thnt point to tho project and distri
bution as needed on the project will be a rcs~onsibility of the Contrnctor,
nnd tho cost thereof shall be considered as n part of the bid price. ~JrtQin

facilities exist for delivery of water to certain portions of the borrow
{~re~s in Structure No.3, and, the Contractor ~~y utilize these facilities to
Vw grc::>.tcst extent possible consistent with his operating conditions.

2. Construction Methods:

p~'1.ter shall be evenly apnliod to each layer of the fill, prior to rolling,
to secure ~ uniform moisture content for m::>.ximum compaction. The amount of
water to be ~pplied shall b8 onough to give a water content of approximately
12% ns ShOl~ by laboratory reports. This v~.tcr 'viII be sprinkled evenly on
the embankment, or if the Contrnctor so desires, he may ndd a portion of it in
the borrovl ?its. Before comp~~ction e<'.c11 l-lettod layer sh<'..ll be thoroughly mixed
or stirred, if nGcossary, until moisture is uniformly distributed. Embunkmont
f:".cing mntorials sh::-.ll ....lso be moistened or sprinkled in the same mr.nner as
core mi1terials. The Contractor sh<'.ll employ .:'..dcquc..tc pumoing rnd sprinkling
f~cilitios to maintain the construction pnce set by tho earth movi.ng equipment.
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3. Basis for Po.ymcnt:

The basis for payment for SPRHIKLIUO EMBiiNK11FNT Ml'.TERIALS shall be the
contract unit prico per cubic ynrd of comp" ctcd embnnk~nt for structures
Nos. 3 <'.nd 4 sCI)::,rr.-..tely, o.s determined b;'{ mothods described elsewhere in
these specifications, which price shall be full compGrts~tion for pumping,
loading, hauling, handling, sprinkling and distribution of the water and
the furnishing of all equipment, tools, supplies, labor and incidentals
necessary to complete the Hork.

Section 6. Rolling

1. Description:

Compaction of all embankment materials to 95% of Standard Proctor Density
as determined by laborntory tests will be required. The materi~l will compact
readily by the usc of sheepsfoot rollers.

2. Construction Methods:

Compaction of m~terial in plnce probably will be accomplished by about
six paSSGS l~th a roller which has a woight of at least 2,500 pounds per
linear foot including ballast.

Except 'by approval of the Engineor, no rolling shall be dono ldthin three
feet of 2ny structural work and no other heavy equipment shnll be operated
within five feet of any such work•

Embankment facing ~~terial shall be compacted at the samo time and to the
same extent as is ndjncent core materials.

3. BO-sis for Payment:

The basis for p<.'.yment shall be the contract unit price for ROLLING per
cubic ynrd of compacted embankment determined as described ols0whore in these
specific,~tions, to/hich price shall be full compensation for nIl l::'.bor,
materials, equipment, supplies ~nd inci~entnls nocessary tocomplote the work•



-E Qhy"'" 'eXU?(
UNrJ ED STATES DEPARTMENT OF AGRICULTURE fAJ?-t:rJ...-j '/
SO!!.-__~~)~_~~~~~~!I_~~ __~~~_~!~E_______ - ~~.L~ _
602'j Feclernl Building, lhoenix, Arizona 85025

SUBJECT: rom - SysteJY'.atlc SUM'eya of SCS Designed Structures DATE: Aveust 7, 1973

TO: • llnl1. o. T1Llter, U-.d
F&HP lJnlt.
I'ortland_, Otegon

Htlite Tanlta Reflervolr No. 3 18 one ot the Arizona reeervolr8 selected
for l;'erl~l1c se'Umentatlon surveys in a.ccord1U1ce nth El'Iplneering
l1emorandum-1O. S1nee ita selection, it. watershed haa been disturbed
8pplecillbly by the ex:pE1nsicm of Ooodyear Tire and .Rubber C01i'f!:l8.IlY"' s
testing grounds. Large areas, including mount&iDOUI topography, have
been lal<t ba~re. For thIs rea80D, n belloye th~t aed1Jllent .yiel.d to
lfulte TnIlks Fleservoir No. 3 1. no longer representative or watersheds
in the surrounding area.

We are requesting approval to delete White Tanka No.3 trom the lbt
and to substitute the Guadalupe: noodW.ter :Retarding straeture, l.1Uch
is authorize4 for eonstruetion.

GeOl-r,e c. t~rk.8

State Conservationist

cc:
C. A. t·aguire

L~. 11. ~r~1ngton
D. ri. Burna
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Room 6029 Federal RidS., Phoenix, Al 8502'

November 30, 1971

en t. .John Lowry
'1AnA9.~r ftnd ChI.f En~lne.r

Fto~~ Control Otstrlct of Harlcopa County
3)2') W.,st nuran1l;0 Street
rhopntx, Arizona 8'009

OeIU' Col. Lowryr

In ACc..,rdlinee with a request by Lee Oh.lek of your narr, we are
suhmlttln~ for your reference and fUe the plans and sP.c'ftc.~lon.

for tho White rank. Pilot Water.hed Project.

w~ Are un"hte to rind In tJUr tUe. the lnsoeetlon reports prepared
durtnl{ the construction of the two structure.. We do, however, eonflrlll
the fact that a soils l.~oratory wa••et up on the Job and frequent
tflt~t. were taken to conf1rlll co"",Uance with the s"eclflcatlons. No
controverl188 aro•• durln~ construction concernlnl ed.quate compaction
of the earth flit embankments.

Ple8se eall If we can he of further a••lstance In eYalu.tln~ the.e
WhIte rank structures.

Sineerely,

7~1(/
M. F.:. Stron~

State Conl.ryatlonlst

Attach"1.nts

hcc: Chris Williams
Gerald Welsh

USOA-SCS
RMA-JJT:ks
('Wt .
l/i.;J~
~-lV .

/ I
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Flood Control District
of

Maricopa County
~325 WEST DURANGO STREET

PHOENIX. ARIZONA 85009

April 26, 1972

/ (

liJtt,L ~l<;
el\.f.-. ~ ~{

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

•

Mr. Charles Brandt
caterpillar Tractor company
Box 636
Litchfield park, Ari~ona 85340

Dear Mr. Brandt:

Reference is made to your letter of March 6, 1972, furnishing infor
mation on the capacity of a rainfall storage pit in the Proving Ground
and outlining a method of diverting runoff northward into Dam No.3.
On April 19 Messrs. Ohsiek and Arrington visited the site with you.

Confirming a statement by Mr. Ohsiek, it is requested that you proceeo,
as part of the testing programs by your company, to extend the existing
dike in the southeast quarter of Sec. 18 generally toward the southwest
to tie-in to Camelback Road. Also, that you study the feasibility of
raising Camelback Road westwardly from the proposed junction of the
dike, to insure that runoff will be contained and carried to the north.

We a~precl~te your intere~t and cooperation in performing thi~ ~ork at
no cost to the County to assist in controlling flooding in this area.

sincerely,

John C. Lowry
Chief Engineer and General Manager

•

JCL/LEO!aa

CCI R. Arrington, Soil Conservation Service



UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE Room 6029 Federal Bldg., Phoenix, AZ 85025

•SU8JECT:

TO:

ENG - White Tanks Structure

Ralph Arrington
State Conservation Engineer

DATE: August 10/,
197~ V,

/')/,.. " /"

•

•

On August 9, 1972 Mr. Lse Ohsi.-..:k and I met with Mr. Brandt
of the Caterpillar Proving Ground to make a field inspection
of the diversions constructed to redivert some of the drainage
back from the No. 4 White Tanks Structure to the No. 3
Structure.

The work appeared adequate to do the job. About four square
miles of drainage flows into a holding pond adequate to hold
about 2 inches of runoff. The overflow from this pond is diverted
by a channel with a 12' bottom, 5' deep and l~: 1 ":Jide slopes
on a .0025 grade to Structure No.3. This would carry about 450
CF;3. I'his diversion also catches drainage from about one square
mile of uncontrolled drainage area. It appears the system could
handle about the IOO-year event.

It was plonc)d to enlarge the inlet to the holding pond some more
to make cer'I:;.:ii,lt :;he inlet would carry any flood to the pond.

. u"WIi,l/1:"'Zc; fl 'I', '~L _,.
.- !' [. (( /'

George Watt
Design Engineer



M. O. Burdick, state CbnserTatl~ni8'

r.Cfi, rh:>enix, Arla.,na
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On the $tterM<ln ot ~ednes&q, ,., lOt 1961, MIt.er•• ~lrtn M. Ctllp,
Chi-..t, De.left l\t'1U1Cb, loI"ae.h1.ngt-"ft, D. c.; r. K.. M.le«tt8, ae.&4, De.tp
!.~ettm, Portla1l4, Or.S:?l'.lJ PAlph M. A.rrlngt-:3D, 1'iea4,l)e.1~ lJnJ.t,
'h~f"nix, and I lrUJreetM tbe llhlte TanU 1'110", froJftt (lam 13 bUllt.
in 19)~ I.l'D4 the aea.rbJ MaM1eke tl0c4 eOlltnl au built bl' the C;>rp.
or F..nglnMJ" tn 1~6.

P:v1dlfn~ J!' C"",", en.'!ltina and .,. ni.t1. ofet\ enek. 'ft"Te m~'
in t~ MeMlelten strueture. It a~n tM"\ a:rmuel 41'a631aa ot the
8ltrt'a~ ;)Ct.he &ul t,)g4rt.hervltll loea.\ l"a1fttall Ilaa hft\1e4 at 1-..8t the
@',u'(ae8 ·Jr .JIM \)! tIle eraekiftl that .. q,u1t. prnalent durine the
Fftrbd 1958-1950•

.Nt) tlJ"pl"eelable e11ldtlt16 .._ 8t1te4 Oft lJb1ttt 'l'eDU Dua #3•

fne f')1rfl'lln. l1!!1!1 Ja the Apaebe J';metloll-Gllbert pr,:}jeot, the I\,w:rllnf!
eh~n!'tfJ'l f")ut~ ~ t'fw n~renee Arft tl.oo4 pl'1tftDt.i". &\" were In.~ted
on the m.,rnf.ng t)f ~,.' U.. Bot.n rt.ttOni were hlghlJ e01l'!pl~t&r1

regar41ng the a4equae1 ot 4Hlp u4 t~ \'alltJ of ~truot1.;m•

. A. rrererettee ""'. expTeesetl tor the ar")p Inlf1t t)'pe or mttlet .truet.ure
"'8 119t'4 on the non-nee Ara "'"1' the bn4w.U \)'PIt uee4 at the PottPB
a~ r:1V~rl1ne 4!lM ~u.I" the tvttra~l1!e oMrae't.erlatte. 1.eMll the
pcJtI'Slbl11t1 ot Depti" pn....' .'.'lr ea-,ttatlma 1. the cu:Uet eoncluit.

Vh~re dlt.rerene~. 1n elnatt,)!l I'ft'Pdt ". Yill \1M tM ar,p J.nl~t,
l'l'l')nn~" tnwe. Wbent alt,.tbna 41nate toM heaIvall t,'pe# t.he
ent.mnee t·) the pipe will" etreMllt.a tl) 1"P!'t)'N the h)'dn.\\lto
eh.'1net~f'lnlc8. a_mll t.J1'lf! e-.,a4ltl' mnuaeea wil.l 'be aTf,,\1de4
vh~I'4t ,.ter bftl4. 1. exee•• ot apprrm_w17 25 n. 11'111 be e'ftC'JWltered.

The cm.clting of the tlU or the MJa- ..... Il1lJ*!1t d. Oft the .ttennon
(.If .~ 11. It,.. ~Jtf!'4 that l,:~ngltu41nal eraeklft1 \I'l!\8 • .,r1! pn""lttnt tl\tJ1t
tnnITeraeens.eklft;. It ar,reant4 that ..,. \ranft'ern eraekCl Y'Ift.'J' ~.xteM
ir)l'! t 1~ fr'.,nt to, th4t ct~.t"eMa tae. :,It tbe 6aa. The~. a~ the
BUt'taei! Yftr1 1ft vlt'lth rro. ftf'J I!ltlftute t., •• IIUCh •• 1-1l2 in. ~h
or enelts 1. Mt lUt)Vft 'but .,. &~ til ace.. of .3 ft. 'ffte eraekt ft8
aprear. to be aost • ...,.re 1. the up~J' , n. \\)8 tt. of the .t.ruetunr•
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If v."S AG'fl':tJ) th8.t the .p',n."re ehf J'J14 H ...ourate! t'l dra' the
eU!'~l!!e l\t the ckta nth a trL11It tn~ arp1ke-t.')Qth bU'rw, " hftyY &hlp
Rnen'r eh!\i!\ or ot~t' equlp94mt thft.t. 'ir.'ul4 cl'ft,te a thin ""r~ef'

m'.tleb thAt ",)u14 "nil! t,) tLll \tp the fta(!k. aft4 pro'd4e looee J!Il!\ter..
1el ttat eou14trlekle tnt.:) the eraek. undwtll'!.tll1"&l e~nd.1U"n. or
rn.in, 'Vind M'4 lnseet aettm. »raWng th. 8"rt'llce wtll a.l..., tette!
t·) rMl,lee f\mu& ft~tlon t.hllt, vheJl t\ea4, ...., tefttl t:) keep soll
tr.Y'" r,Utedn/l t.,~} \1\e l)-"ttr:). ot the eRe".

Th~ ~r~ekt~ :)ft the ~gt'!Ia lUI t. un1~W1 1ft that the 8;,11 t.~tJ ued
in e::Jnflt,r'l~U'ln are ,,:,t ft.:)t'!'lI.'ll.1 .lIeeept1bl. to tie'"'" I'WIUDg
and/oJ" c",~'d.nl\. nl@'M 1'''' plante, loa. c14,.. vtt.b l'las".e 1••_
I'anglna tr "" )-11 £~~117 wu14 ft()\ "tel4- 4ftp .\lrtaee teft81 f m
ct"!!\e\. wIlleb sn evidenced .~ tbt .1". It •••grft4that f'\trthel'
study nr.at " me ttt 4etttl'lllf.ne tM Iftttmal 1t;,lature distribution
aoo l\t)re tl".ely the 8011 eba'nlewdn:lci t" e">l"rttlate the tY? r:~r

flAt.'l,.. C:'Jnel\1eratt·m 1ft proper fe.ilft of .art.ll ~rueture. ucing these
., ,lIla.

~f!~rtl. Kfttmeth. Dru.et ana 8111 MU4Der r:,t t,M w.t.r~ _<t p.,1ft1' ••1a
11lmn1na eta.lt acct;~ntea the I.Y'Uttp r:m Mq 11.

~t f4!1 n;:stlr 1001 e~nr"ffaa.. "'D M:t1 12 Mt...... Culp &:nil flt~eet1. e-.ft~

tr~h"lee.l idea. 'Wi t1'1 tho tmg1Dftrlna fUJI .;)10., .....er.ot tM state
t'fn~ stsf!.

ec t.,t
E••T. ~f,')T.,n..d. It#!' Unit, PortiA,.. Orea:m
M. 1'1, C'tt.lp, enter, r.-.lp ~., v••h~ft, D. C.
R. M. Jl.r.r1J\gt,·,m, treat, Deatp UIa1t, FboeIltx
J. ~. hrria, litle, i"boftU
W. 'E. F'aT1t)118, wtlU, Coo11.



October 31, 19b,..•I
I

Soil ( tervation Seniee, Itoca 6015 rc
~~,.

'l·t.•

Itrnnl( n. lJarpe:r, P.ditor, SOIL CONSER.VATION
scs;.~.. r,,rasbington, D. C•

. , . '\
:R·~,·v:.no ie, State Consenatlontat

SCS ,~lOenix, Arizona
,...., ..

immMATla, - Uanu8cript - tfhite Tanke Story
'\",., .~."f.~ \

:') ·\i.~~..~\
Ene10sed is the draft of the "t-fuite Tanks" .tory Herb Boddy
requested th1iJ offte. to prepare. tv...eeopue that tbe
story i8 somewhat lonser tlU1n reqt,tested, but we felt it
important to th~ succes. of the Rural Development and
566 ProBrams tt14t prospective sponsor. realiae ult~te

improvements of a pemanent nature seneraUy require years
of atfeTt an4 lona l'anse planaina_

Ene1. 1 n1-.etch
12 photograpba

I

I
I
1
I

I

f
I

I

•

cc: Rerb' Boddy, Berkeley, Calif. /.
ltarper Sims. Wa,hinaton,D.C.

Please feel free to edit and deal directly witb Editor Harper
on change_ you feet appropriate •
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Room 6029 Federal 'Bldg. Phoenix. A'l.85025 (~

rfr. IterbertP. Donald
ClliefEngineerand General't-'anager
Flood Control Dlstriet of }faricopa County
3325 West Dtlrango Street
Phoenix~ Arizona 85009

Deeember 4,1914

Dear Mr. Donald:

In response to your memo of November 21,1914 eoncerningthere8ervolr
mapa for vlhiteTanks 3 and 1+ ,wehave duplicated the construction
drawings for. you.

The .hydrology "for tltestructures include·s storage of the tOO-year
flood event . to the crest of the emergency spillway. The lOo-year
inundation area may be taken from the informat1onprovided in the
drawings.

If there are furtherquestiofts, please call.

Sincerely,

For:

@
George c. ~{arks

State Conservationist

Attachments

•I,

USDA-SCS
RMA:ks

~7
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fLOOD CONTROL DISTRICT ofMaricopaCounfy

3325 West Durango·Street • Phoenix, Arizona85009 •. Telephone (602)

November 21, 1974

r l\
I

(~V~4 - Lv i, ~(.-:t-/-tiii
~.~)<J r a", (

United. States·· Department of AgricuJ.ture
Soil Gonservation Service
230 North First Avenue
Phoenix, Arizona 85025

ATTENTION: Mr. George C. Marks

Dear :M'r. Marks:

RE: Delineation of the Reservoirs of White Tanks Dams 3 and 4

As you are aware, Title 45-2342 of the Arizona. Revised Statutes requires
that floodplains. be delineated and that these delineations be submitted
to the Arizona Water Commission. Paragraph 6, Section 1,< Article 4,
ARS 45-2341 defines "Floodplain" as". ..areaswhere drain"age is or may
be restricted by man-made structures which have been or ffia¥be covered
partially or wholly by floodwater ••• ". Also ,the "1974. Floodplain
Regulations for the Unincorporated Area of Maricopa County" require
that all floodplains be delineated on the Maricopa County Zoning District
Maps.

In order to comply with the state statutes and County regulations, we
respectfully request that you supply us with maps of the subject reservoir
areas. If the design of any of the structures is such that they would
be less than full in a IOO-year flood event, please delineate both the
lOO-year inundation area and the inundation area when full. Thankyou
for your assistance in this matter.

Sincerely,

//. .. J< V-?);1,-vt,iI
- IIerb~r~t'f(-tIJ~n:a:it P.E"

Chief Engineer and General Manager

HPD/LAB!ly
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Jlerbert P. Donald
Cllief En~lneerand General Manager
Flood Control District of Maricopa Co.
3325t~est Durango Street
Phoenix, .Arizona 85009

June 9, 1975

Dearllerb:

vIe are sending a copy of a condensed .. summaryeontaining information
on the l-lhite Tanks and TrilbyWsshProjectsthat bad been requested
by lJr. Gahle.

Please c.all us if we can be of further help.

Sincerely,

George C. Marks
State Conservationist

Attachment (Condensed Smnmary)

USDA-SCS
RMA:ks



UNITEDSTATESDEPARTMENTOFAGRICULTURE

SOIL CONSERVATION SERVICE Room6029PederalBldg., Phoenix, AZ 85025

/
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• SUBJECT: ENG -White.Tanks DATE: May 3, 1912

•

•

TO: Ralph Arrington
State Conservation Engineer

On April 19, 1912 LeeOhsiekand I met with Mr. Brandt of the
Caterpillar Tractor Company at the Caterpillar Tractor Proving
Ground regarding there-divert:ingofsome of the drainage area
from the south structure to the center structure so the drainage
areas for the structures are as designed.

Attached is a sketch of their planned system of diversion. The
large holdi.ngpondshown on the sketch will take most of the
peak so there is no reason why the diversion dike could not be
made to work satisfactorily. They did not have any details for
the job so there was not anything to check other than the
general plan.

Lee Ohsiek said he would write Mr. Brandt a letter approving the
overall plan.

-~Y}pLrz1e!t~".---
George~Watt

Design Engineer

Attachment
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Room6029PederalBldg. t Phoenix, AZ 85025

Col. John C. Lowry
Chief Bngtneer and General Manager
Plood Control District of

'~:lri copaQ.,u.n1:y
3325 W~etDur5ngo'St:reet

Phoenix ,Arizona 85009

April 7, 1972

Deer Col. --Lowry.

We h9.ve reviewed the data submitted with your letter of March 10,
1972 concerntngthe caliche pit in Section 18 of tbe Caterpillar
Proving Ground. 'tIe find the caliche pit end adjacent rock pit
adeq"uate in storage capacity 'to contain the runoff or a 50..ycftr
storm (447 acre-feet). Thisiaessmdngthe pits ere empty at the
begInning of the storm and that alltbe runoff from the 3.5 square
mlledrainage area is channeled to the pita. .

The conetruetion of 8 diversion dike diagonally along the southeast
corne:r of Section 18 'to divert flows northward is still recommended.
Wefeelt;hls will provide additional protection for the less
frequent .. torms and will allow usage of the pita for other purposes
than flood storage.

Slncer:ely yours.

Pleaeeadviae if we can be of further assistance.

Cli£ftcn A. ~~guire

Acting State Conservationist

bee: Chris Williams

USDA-SCS
Rlv1'A: ks
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•
Flood· ConfrolDisfrict

of
Maricopa County

3325 WEST DURANGO. STREET
PHOENIX, ARIZONA8B009

March 10, 1972

Soil Conservation· Service
Rbom 6029 Federal .Building
230 North First Avenue
Phoenix, Arizona 85025

Attention Mr. Ralph Arrington

Gentlemen:

In accordance with a conference between Messrs. Ohsiek'and
Arrington, there is enclosed a letter, with accompanying data,
from Mr. C. R. Brandt, at the Caterpillar Proving Ground.

Sincerely,

/1/-p/
ot~~(i~~:"

• ~hief Engi and General Manager

~CL/LEOI

Enclosure

•



WICA7r=RP~LLA:=J~-·'RACTORCO·1
PEORIA Ll'rCHFIELD PI RK, ARIZONA

AnN. C. R. Brandt.

DATE Nov('mber 12. 1971

• PLANT OR
OFFICE

DEPT.

ENGI~~ERING G. O.

VT&E Arizona Proving Ground

I
---~.._._-~

PLANT 01".
OITlce 10E~ENT ATTENTION

o DESTROY FILE UNTIL (DATE)

•

•

Subject: Volume of caliche Pit in Section 18,
at the Arizona Proving Ground.

We determined the app.roximate volume of the caliche Pit in Section 18
to be about 460 acre-feet. We layed the pit off into a lOO-ft. grid,
raad eLavations at each location and calculated the volume by usio6

~, the average end-a.rea method.

The spillway from the rock tank is directed into the caliche pit to
prevent the run-off from flowing down to the east boundary dyke and
then southward to the S.C.S. flood control pond.

Discussion with the S.C.S. people led us to understand that this flow
should be diverted norhtward. Discussion with people who have been
here for 25 years and observations of aerial photographs indicate that
this flow was never diverted northward and that the natural flow was
always S .E.

The present spillway is about 3-feet lower than the dyke along the north
side of the rock tank. I did not measure the capacity of the rock tank
but estimate it at no more than 50 acre-feet.

The possibility of diverting the flow from the spillway of the caliche
pit back to the north exists. This would require a fairly long levee
be constructed connecting with the small diversion presently eXisting
near the east boundary in Section 18. See attached map. '

Also enclosed is the approximate shape and volume of the caliche pit.

RHHahn
Vehicle Test &Evaluation
Arizona Proving Ground
attach/jk
Telephone 935-3582'

0...96-80505·2
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CATER~IL.L.AR TRACTOr.:l cn. \.

mmmnmbrUlmllEl P.O. Box 636
Li tchfield Park, Arizoua. 85340
~rch 6, 1912

Mr. L. E. Ohsiek
Flood Control District of ~ricopa County
3325 West Durango street
Phoenix, Arizona 85009

Dear Mr. Ohsiek:

As per your phone request of March 3, 1912 I am enclosing the report
from R. Hahn to me that contains the data used to determine the 460
acre-ft volume of the caliche pit in the SW corner of Section 18.

Since that time we have run an elevation from the Bench Mark in
Section 20 (12ll~ ft) and determimed the spillway elevation in (1331.4
ft, outlet Rock Tank) and out (1301 ft) of the pit plus an expected
elevation of around 1288 ft for the dike extension. These elevations,
the dike extension, and general location of the pit are shown on the
attached topographic map.

In our checking of the elevations we discovered Ray Hahn had assumed
the water would flow out of the pit at the point marked 1309 on the
map; it will actually leave the pit at the 1301 ft point. Thus his
460 acre-ft volume should be reduced by an estimated 50 acre-ft (25
acres x 2 ft). Thus the present pit volume is approximately 410 acre
ft; we could ~ ",crease this by rais ing the present 1301 spillway level
to 1309 ft but ~efer to leave it as it is. We have a good well
defined spillway area at present. If your office feels its needed,
the dike extension would provide adquate diversion should the pit
overflow.

•
If you need more information or wish to see the site again, please
call.

Sincerely,

•
CATERPILIARTRACTOR CO.

~
Manager

CRBrandt
Arizona. Proving Ground
attach/Jk
Telephone 935-3582
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November 23, 1971

MEMO TO FILES - WHITE TANKS PROJECT

Phone call from Larry Jones, Caterpillar Tractor Representative,
Peoria, Illinois 309-675-4175

Mr. Jones advised that he had received a letter from Phoenix Manager
Chuck Brandt stating that the capacity of the caliche pit was 460
acre-feet and the pond in the center of Section 18 would hold 50
acre-feet.

He wanted to talk about possible use of pit to store water for
proving ground use. I encouraged him to do so~ but pointed out that
any pond capacity used for storage of water must be deducted from
that storage available for flood protection.

It was agreed that he would suggest to Mr. Brandt that he continue to
negotiate with the Flood Control District who would, if they chose
to do so, confer with SCS.

Ohsiek advised.

JJI':ks



• MEMO TO THE FILES:

Bill,

Lee Ohsiek called about information from Bryant of

Caterpillar.

He says the Caliche pit hold 463 acre-feet.

The pond in Sec. 18 to right of road spilling into caliche pit

holds 50 acre-feet.

needs to be extended SW to Camelback Road to divert flows to

He indicates that the diagonal dike along the mid section line

•

•

the north into #3 St.

.. Ralph

Caterpillar can perform this work .



SOIL CONSERVATION SERVICE Roo. 6029· Pederal Bldg••

UNITED STATES DEf'ARTMENT OF AGRICULTURE

I

I.
TO:

Eel': WS - White Tanke Pilot Project

M. lL Strong
State Conservationist

/
I .. '- 1-7:l} \'./ . ./;~, /' ,.d1k\ Y..:,..?... I

Phoenix, AZ 85025

DATE: October 22, 1971

•

•

On Tuesday, October 19 1 elccompanied Mr. Lee Oheiek, Plood Control
Engineer for the M!!lricopa County Plood Control District; Mr. Charles
Brandt, ~,bnager; and Mr. McDonald of the Caterpillar Proving Grounds;
on a tour of the eurfelce dreinwge on their grounds.

It was agreed that I would record my understandings of what trane
pired on the trip and send copies to Mr. a..iek who would feel free
to supplement or amend the report eccording to hie understandings.

Inspection verified the drainage pattern of the September 5, 1970
storm as shown on the map that accompenied Mr. Turn~r's report to
sa; Stete Conservationiet M. B. Strong dated November 20, 1970
except as follower

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 vster
spilled 1:0 the south and en1:ered Structure #4. The roedwey
forming the east embankment of the po?d vas breached and some
W!:lter continued eastward to the east line of SeetiOll 18J
thence, northwe.rd toward Structure '3.

Since the September. 1970 storm. the pond in Section 18 hes been
modl.fied so that now there is IS spillway from the pond that diverts
water into a man-mede 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 8S well as the area for several hundred feet north of
the pond. This is suggested becau!'e if the spillway will not pass the
design storm or the caliche pit wIll not contein the design storm,
consideration should be given to modifying the pond to insure that
any excess water be directed northward tovard Structure #3 and insure
against any vater overflowing into Structure #4 •



M. E. Stronn. October 22, 1971

Thcc~ "f~e scmI'! dieCUl'!!sion regl!1rding replacement of the ex1stAng road
srillway at the SF. corner of Section 31 with pipe to redue~ the peek
of th·.1 f10"rs entering Structure *4. This epP~elred quet!Jtion'3ble
becau~e tnc major portion of the drainage area above Structure #4
paSSr:'A thie point.

I\n C1<1:1:,':\ copy of this report ie being sent 1"..0 the MI\ricopa County
Flood Control District. for trenemi ttal'to Mr. Brendt.

Englneer

eel C. \o1tl1iam$
Let'l Ohsiek. MCFCD (2)

USDA-SCS
JJT:ks
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ARIZONA HIGHWA Y DEPARTMENT

BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

LOCATION DATA:

Highway 11/"117£ Z/-?IV/< *7'= CountyM,'f/CC.lPfZ

Loc<ltion",5E-C II. /v4: /3 a.-naels c! Sec, A, :310-1'7-/'1 of-!,r(J} C([(tJ/c.~.; } ~ 4
Project No. St<ltion s:..::-,c. / r
Narnc of Stn'<ll1l

---------------,--------------

.'

DESIGN DATA:
-, (, /

C:I Design Frequency
~;.S Dr<linage Area
, I _)(.1.) Drainage Length

Elevation
2, ./ I Top of Drainage Area
1307 A t Structure

I "" /2,/"t12,~. ,prainage A rea Slope .....
Drainage Width
Width factor Wf
Vcgctati vc Cove r Type
Vegetative Cover Density
Soil Group
Precipitation

P = 6 hour =
P = 24 hour =

?y--
-- ....;?o;..,'.,...%_._y_:--y ('" r s

) 3,5" SQU<'1l"e miles--------'----
___........I_J;'-I'0"""O~O_f(' d

____--<'1"'-t'_o..;:O,--fe e t

0.89
P-co'..ie y'l b>us /'

I ..:r %
7J

,;~o inches
,i,9 inches

O/IC
4",t(..

o lc....

::: ole...

6 t".

l> lL.

Ok.

ol

4----

DESIGN COMPUTATION:
Precipitation P = 1 hour =
Curve Number
Runoff Q =
Time of Concentration Tc

Time of Peak Tp =(Tc)(Wf)

/ _Z-inche s 1,7.\' :rJ,:r){jJ.' Y; (.J

--o-,,..c...;./ h a:C~J-/r
<"0 ry , 01.1 r s ' ('

O,7'V hours

Peak Discharge Qp =484AQ =
Tp

Lf'S'<1/\3. ,:t x' (., 7
7/} ... ' >

• tf-,

7/

~OOL~ cfs
)

=

;'

I
/'
t

(rl-: ")(\0
, ?

(;) _ (p - I 2 ~») -
,\ -) -----
- !. (', ,f, s /7 '/;j ,

Computed by __l_··_'-,."-(,,;::'""",~"",,/~:..:;,a,.!;;z_. Ll...;,_I"_'/_~ Date L C. c' /
- I
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REPORT ON WHITE TANKS STRUCTURES NOS. 3 AND 4

• Introduction. By letter of January 28, 1971, from the Assistant District
Engineer, the Maricopa County Municipal Water District proposed to transfer
to the Flood Control District, at no cost, all lands it controls for White
Tanks Structures Nos. 3 and 4. When the matter was presented to the citizenl
Advisory Board for recommendation, they requested that a study be made of thE
desirability of having tests performed and a stability analysis prepared,
probably by a consultant, before further action be considered.

Inasmuch as these were known to be Soil Conservation service structures, the
matter was discussed with the SCS staff to determine what information they
could furnish. They stated that construction information was undoubtedly
available and on December 2, 1971, they furnished a copy of the specifica
tions, together with laboratory analyses of the soils used, under which the
dams were constructed. These data have been studied and the following report
is furnished.

~. The structures are designated "white Tanks Project retarding structure
No.3 and No.4" in the agreement between SCS and the Agua Fria SCD November
30, 1953. The contract specifications describe them as "White Tanks Structur
Numbers 3 and 4".

CONSTRUCTION

•
~riod. The invitation for bids was issued January 14, 1954;

opened February 8, 1954; work was to start within 20 days and
within 210 days after receipt of notice to proceed. The dams
in 1954.

Scope of Work.

bids were
be completed
were completed

Structure No.3: 7667' long, 30' high, 10' crest, 375,000 cu. yds.
embankment, 3 outlet structures.

Structure No.4: 6839' long, 20' high, 10' crest, 175,000 cu. yds.
embankment, 2 outlet structures.

Quality of Materials o Extensive laboratory testing was performed on materials
from specified areas proposed for use, and only materials conforming to the
requirements of the specifications were approved. A number of the reports
of soils analyses (dated September and October 1952) were furnished. They
included data on maximum density, composition, slope design, tests of facing
material against erosion, and optimum moisture content. The curves showed
generally that the optimum moisture content for maximum density was about
12%; that percentage was later used in the specifications. The embankments
consisted of a central core and a blanket of granular facing material, all
compacted to specification.

'-,rrow Areas o Borrow areas were specified, and clearing and stripping of
•.e areas were required before borrow materials could be removed.



•

l{eport on Whi te Tanks Structures Nos. 3 and 4
Page - 2 -

• utlet Structures. These were installed by the Maricopa County Municipal
water Conservation District No. 1. Anti-see~ringswere installed around the
outlet structures.

Subgrade Preparation. The subgrade was ripped for bonding, sprinkled and
compacted in the same manner as the embankment.

Construction Method o Embankment materials, both core and facing, were com
pacted in layers not greater than 6", for the full width of the embankment.
Material was required to have a water content, by sprinkling or moistening
of approximately 12% prior to compaction. All embankment materials were re
quired to be compacted to 95% of Standard Proctor Density as determined by
laboratory tests. .

Performance of Work o Laboratory tests and field inspection reports of the
work performed during construction cannot be located after a lapse of 18 year
since work was performed. However, Mr. J. J. Turner, now State Construction
Engineer for SCS, supervised this project and states he will, if required,
give personal certification that all work was performed in accordance with th
specifications. The State Conservationist confirms that a soils laboratory
was set up on the job and frequent tests were taken to confirm compliance
with the specifications, and that no controversies arose during construction
concerning adequate compaction of earth fill embankments •

HISTORY

The soundness and stability of the dams may also be measured by their condi
tion 18 years after construction. By visual inspection, both dams are in
good condition, with no cracks or slides or apparent subsidence. The largest
storm in the area within recent years occurred in september 1970. Because
of alterations in watershed limits, the inflow into structure No. 4 exceeded
its designed capacity and water exited in the designed emergency spillway on
the west, and also around the east side of the dam. However, this greater
than-design inflow caused no visible damage to the structure.

Maintenance Obligation. I have examined the files for documents spelling out
the obligation of the FCD to maintain these structures, and note the followin~

a. In resolution adopted January.14, 1~54, the County of Maricopa assumed
the obligation of maintenance and operation of the Trilby Wash (Mc Micken Dam:
flood control structure. There has been no subsequent formal transfer of
this responsibility to the FCD and it may be advisable to obtain a legalo¢ni<
whether it is desirable that this be done. There was no mention in this res
olution of White Tanks structures Nos. 3 and 4.

b. (1) By agreement, dated November 30, 1953, between the Agua Fria Soil
Conservation District and the Soil Conservation Service, the Agua Fria SCD
agreed to maintain and operate White Tanks structures Nos. 3 and 4.

• (2) By cooperative Agreement, dated December 3, 1953, Maricopa County
Municipal Water ~onservatiQnDistrict NQrober One agreed to accept the obli
g~tion of operat~on and ma~ntenance of the structures.



(3) By agreement .. dated November 28, 1966, between the Flood Control
District of Maricopa County and Maricopa County Municipal Water Conservation
District No. I, it was stated that the FCD "has the responsibility of operating
and maintaining certain flood control works, consisting in the main of McMicken
Dam and outlet channel, SCS Dams No. 3 and No. 4 and interconnecting dikes and
channels", etc. I am not sure that this constitutes a legal transfer of re
sponsibility, and again it may be advisable to obtain a legal opinion whether
it is desirable that a more formal transfer or acceptance be made.

.R~port on White Tanks structures Nos. 3 and 4
Page - 3 -

•

Conclusions. It is concluded that White Tanks Structures Nos. 3 and 4 were
constructed in accordance with standard flood control construction practices
by Soil Conservation service Contract; that suitable laboratory analyses were
made of proposed borrow materials; that the design was based on obtaining em
bankments compacted to densities which are currently used by SCSi and that the
supervisor of construction and the state Conservationist state that Standard
SCS construction inspection and laboratory investigations of the work were made
during construction.

,-:fE.~
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IINIIf,D STATES i..~r'ARTMENTOFAGRICUI...TUR~~~) . ~_Y_._.. _'_'f.J

;;(~f1_ (-:)NSERVATION SERVICE /liver Oonln-tlJl;1tcrohod Plennlng Stafr I '
XXxx~~)ce,:)(j(~oH~}(W~~H 5uHn :'i?6, Arizona Ut10 Bldg•• 111 l'lcet f'lom:oCl st.

Phoenix, nrlzona 85003• : ( : I'J5 .. PL 566 - l'!hl.te Ton!~G f)em (Jo • .1

l'iHIlE TANKS fLOOD nEPORr

DATE: Decembor lA, 1970

•

.J

1. In tho nummor of 1954 two flood control structures, ldontlflcd os
I' hUn Tonka f-!o. 3 nnd (.Jo. 4, lIIera built hy tha SoU ConoorvQUon
!.lr'X'I!5.co 5.n caopcrntJ.ol"l "lith tha COlmty of Mndccpe fi'.nd tha Plunicipol
!'!:-ltc!' Conoot'votion District No.1.

2. Thn project l1Q$ Imown flO the I','hlte Tonks Erosion Control Project. end
~) e;:; fJ.f.1tticipotion vIas undor tho Pilot lIJotertlhed Program.

3. It is rAportcd that 4.5~ of pr~c!pitatlon mvrarecordod in ~ guoge
nr':'i':" t,llo int.cr.nncHon of Jock Hobblt Ro~r:t (195th Avenua) and It!ost
Inti,i,on ~)chnol Rond.. According to tho S::J'.f:. lako City n.f .C. rrlf'p,
f~ni:r.rl Octobor 7.f1, 1970, tho total o~ea l'!OS in tho A" rainfall oroa.
TIHI IOO-year, 201-hou!' storm for this orca 1s 4.0 inches.

4. Thn rd.n is reportod to hove started abcllJt rnldaftcrnnon on 50tu:t'c!~yt

S0f)t.crnbor 5 1t 1.970. The maximum intensity ls belioved to hove occurrnd
hntnnen 6 !OO ond 0.00 p.m. It I'las reported that lIJator startod flOl'JJ.ng
8crnns Jock Rabbit ROad in the vicinity of Thofuos Rood ebdut 7,00 p.m.
\'';nrJ cr.or:18d to flow ecross the rood about 9.00 p.m.

•

5.

6.

7.

Tho nlnvaUon of tho high point of the t'latat'shed is 3671 t'. The spill-
'~18YS of Structure No. -1 at'a at elovation 1050' ldth the top of t.ho
strw::turo at 1056'. The elevation at the ra!n gauge Is approximately
lI6!j'.

Structuro No. 4 \!JOB designed to impound 1035 acre-feet from a drainage
ar02 of 10.3 square miles.

Sinr-n 1954 d(-)velopmonts north end tlJost of Indion School Road nnd Tuthill
1.'f.l8rJ have causod four. square miles of l!Ioterehod origlnf\lly deolgned to
flo~ into structuro No. 3 and an additional 1.B square miles of watorehad
to flow into structure No. 4 along Tuthill Road. Additional lend develop
mrmtn b8tHloen JAck Robbit RO('ld end Tuthill Road plue improvements of Jacf<
Rn l)l.1it noed divort atill another 2.7 equare miles of l'mtershed into the
eaG~ end of structure No. 4 elong Jack Rabbit Road•



•
J. J. Tw:nOl:

hnr"!fl r!illcrtod .tnt:.~ th"l !'Ictsrshed of' Struct.urt'Y Mo. 1'\. Tho5o fOllt'

r'ql''1X,''O mHo:'} rlto locntnd in tho orca rJhorf3 the E'elnfell I1J03 11 inches
fIt:' morq, Orl(j l'!hore tho otorm lIIe!! quito !ntanDe.

14. rlc:::r;r1 nn clJr.tent SCS critoria for e CltH~!3 C Strllctura th!!! otor:m ~!{,'\t'J

01;1J~1. to tho df3~lgn storm for the pdncJ.p:.'ll opilll.'Jr.y hydrogfoph..
:~r'~r,/IG,) of tho metra cJrn!nnge oroa th91'O L'JOQ a~,me flOlIJ t~'rou£Jh the
r;,nt:'gcncy opl111'loyo.

15. rr.~0C on ~ Cl~no C Structu1'n Clooo1f!cQtlon end 0 dr~lnage crc~ or
In .. ~'1 nqt!Qt'o mHos en cmm:gcncy np111\'IOY hydrogr<o.ph I'HH) rOllied thr.ough
f.hn f'!~d.oUng strl'cturo No,. It. Thl/) rouUng ahmued thnt thn c'1rt.h
~pUh'oyo !'!outrl hO\lo t'.I dischorgo of 0300 efn. 1'/1th tho l'mtor aUt'fFJr.o at. 0113\]1'\
I. {on ).1]51\.2 cnd f.l \101ocity of 7.0 ft/SCO 1n the (flost spillway r:md 7.6 ft/soc
5.0 Hlo north cp1l11'1Qy.

•

•

16. {\ frm1bcn;:d '~ydrogro;Jh bnood on 10.3 DqUt'lrB mUen lqua routed through tho
mdnU.ng 5t.r.IICtUt'O i;~4 and it 1'1::16 found to oltortop tho exioUnq otr.uet.ura

.l'!h.i..l.n tho !nflm'J l'mn atiU incronoing. If Uta deoJ.~od to l~ofJp tho Bome
Dl~o cpil1"Qy In width at tho p~D~cnt lor~tlQn it ~111 be noeoBoory to
roc.i.:'>'] the dnrn r.f1prox!rrrotoly 5 fc!)t to handle tha froeboord otorm. Tho
o:d.ntlng ot!'Uet.llX'O hD~ I!l moxiMt!!l1 BtOt't1g'3 e~p~c1ty of 2,000 ocre foot,
v:h.i..t1J to hondln the fro!:!r-Joord otoT.'m it; Imuld bo nece:mat'y to otl)ro nround
~~, 7.00 ocro feat, l'!hcn tho r.pil1tt1oye orr! floll1ng 29,000 efo•

17. ~1.i.nC8 t.ho orI1]ln01 c1!'l!Iinogll erea connot bI:J hnndlsd by tho ,",xi"Ung Strucl;ure
tlc. 11, H J.~rr~c('nm"1ndnd t.het conotdot'oUon b" glv~n to corroct thf'}
ml~':'lor';dln9-~T'str;~'ctl~r; No. 4 by cornbinoUons of tha ro!lot"'-ng oltnrna
tivn~o

r~. lRc'oaign tho roadway fUle nnd channels 1n geotion9 18 lHlO 13 eo
c') to permit tho f'OIJt' aqut'!t'6 mila f'rC3 1n port!J of' necUono 2. 3.
10, 11. 12, 13 and 14 aa the Draa will drain into structuro No. 3
en origlnclly planned. (Sea mep attechod.)

8. Construct one or more emall rot~rdln9 etructuro north of lndi.on
School nood to contrul runoff trom ell ot' parte of Soct!onll 1.3, 14.
J.7, lf3~ 19 nnd 20. (strtJoturo No. t\ t'Jl.'IS not £las.1gnod to ror:all1f1
1.'unofr from this eren but sines 1954 the runo" hoo bl!on directed
into strlJcture No.4).

c. Enlarg'iJ 5tl'uctlJra No,. " to eneblt'l it to esf'ely hand18 runoff from
tho original vro!nege er03 plus tho dr~lnaga from SectIon 29 nnd
:i/. lhot t'lao not originally planned to be handled by Structuro flo. 4•



•

•

•

J. J. Tur.nm:

b('"'~n d.lllr.'lrt.od intl> t.ho l'lctorshod of Strucf:url1 No. Il. Theas fou,..
f'l"j!1:)1:n ,,11.03 nto lc:,cntnr' .tn tho rl'CO llJhora till) ralnft.'lU Illes 4 Inche~

OJ:' nr~~C\' and l·!horo tho ntorrn lvas quito intonea.

14. 8nnnrl on current BeS c~ltorla for n Cloa~ C 5tructurn this otorm ~no

or;w:l. to th., dnnig" otorrn fot" the pdnclpel tlnUlt'IC:Y hytkogt'f.'ph.
r~r:".:r"'8':! of (flO m~tro drn!noge eroa thare \!Joo eom~ flmu throliUh t.ho
,'lr'1:sr::ncy npil.lI'Joyo.

15. G~~~~ on n ~1~n8 C 5trlmtut"B C1Do~lflcntlon end El ~relnege eros or
J,fJ 8 :', nqllnr.o mHno on C'mcrgcncy l1pUll'loy hydt'cgraph 1\100 rout.f!cj t.hrough
th" f!~doU,n9 Ht.r:t.!ctur(l Nn. It. Thill roeUng ohl'.lliled thot tho !:!r')rt.h
(1l)J..1J.I'nyn t'1(wlr.:1 hovo P.J dif;ldtQ~q., of 0300 ern, t~IHh t.ho r.J3~nr otJl'fnco at. 010"0

t:.:I.t:n W!3i\,,? end fl lJolfJcity of 7.0 rt/nea In tha l!;Ost spil1l\1oy ~nd 7.13 ft./noe
~.n -c.ho north Cp1l11'10Y.

16. f\ r.t:'nrJ('lonro Hyrjrogrn;Jh barmd on 10.3 OQll!:1t'A mUsn VJoa routnd t.hrollgh the
md.GUng nt.r.I.I~tu['n ~;~4 and it "J::'Ia found to OlfOl'tC'p tho e:doHn1 otr.m::tllI'o
l',h,o.n t.ho !nf.lol·J noo nUll "ncrtmaing_ If' J.t 10 de~J.rod to '~enp t.h", Sl'::'J1H'I
0170 nr1HlrJoy 1n I·Jh.!~h of'. tho p-co':!cnt:. ll:H'·l'.lf..lon H 1'1111 bo nnCC':10ory t.o
rn:J.of1 t.llo ric";} rrprmdmntoly 5 font to h~mtlla the froeboord otor.rn. Tha
o~,)nHng ot!:'lJr.t.l.lr.O h:\1) a moxir:wl11 otcrngf!) e~p!Jc1ty or 2,000 nc7."O foot,
l':hi.l. n to hr.ndln til" ft'(l~!boord ototm !t Iml.lld b9 n~cennot'y to ntoro nround
:'i,l.fl!) oerel fC':lt, I,then tho npillwoys at's flotdng 29~OOO era,

17. Sln~~ thB orl~lnnl dr~incg~ area cannot b~ handled by tha Clxletlng structu~a

f!r,:. 1\, A"J,:l...f~I1S~;D~;::t::!Df49£!. that conoldnX'ot.(on bf:J givC'n to correct tho
f1\1~dCJ"rH.ng of Strl,lctl,t"'3 No. 4 by comb1n~t1cn9 of tho r{)l1c~dng nltorno'"
U.vn'1S

/\. f\rH~ooign the rOncll'lOY fills and ehannnls J.n Sections 18 and 13 no
c') to pnrmit thl1 four oqut\tn mila 01'01-) in ports or Sectiono 7., 3,
l~, lt, 12, 13 and l~ ao th~ ~re3 ~111 drain tnto structuro Mo. 3
n:1 nr1g1n~lly planned. (Sos m~p ottachsd.)

B. Crm!lt.ruct on~ or more emoll rFJtardlng f3tructure north of Indl~n

School nood to cootrc! runorr tl"om all or perte of Scction!] V, 14.
1.7" 10, i9 Elnd 20. (structllrIJ r-~o. <4 waS not ct~s1gned to E'cH:oll/s
1.'IJnofr fr-em this eron but. since 1954 tho ~tJnof' haa bO!i)n d!roctod
into StrlJcturo No.4).

c. Enlnrg'!! 5tl.'Uctl1rB r,u. 4 to enable it to enfsly h"ndl~ runoff from
tilO original ;)rainf1gs arats plus tho drainage 'rom Sectton 29 Mnd
:1? t.hQt I')on not originally planned tabs handled by structuro f!ne 4•



)

..,;

Thlo nnlor9nmcnt Cfin be flono by widenIng th,., n)(lnttng OpUlvftly
no tho darn I·till not bn ovortoppod or by ro1s1ng tho dam to prevont
the OVcttopplngor 0 combination of tho two•

J. J. Turner

•
0.) Tho mdating Elpillwoya 1IIJ.l1 d.lschorgm 12.000 ofa. with n vnlopHy

or oppro)(j,mn t oly EJ. 5 fpo. I (the oMht!ng opUlt'J£'lY 1:1 r nto! nod
and tho prohlem Is cotltTectod by rnising tho dom H may bo n~co$SC\ry
to rr.otnct t hn spi.l1l·Joya from o1'oolon by lintngllJith concrct.o
or Gomo othor type of protection.

[;. If it 10 c!osirod to control thoonUrn 18.9 sq. mi. c!x-O.f•no9n ernA
l'dth Structuro i/I!, and tho npUbaya at's kept at:.. thoir prosentlocation
nnd o.1.cvoUon, 1t 1IJ111 bo necoesary to ra1t.hl tho top or tho dem to
olovntlon 1063. At thio olovatlon tho otorago will ba opproxlmatnly
4,000 nc.ft. r-JitlJthf) npi llt1Joys dincharg.tng 55,000 ef'o. Tho nbo\lo
numbororofloet tho routing ofn elaea Itt:"~ freoboard storm t.hrough
tha otructtJra.

•

Ton F.:met'omncy Hydrogrflph routed through the otructul'sfor tho lO.geq.
mi. r1l:o.l.n1)90 ohonstho opJ.l1t'Jsys 1lJou1d noooto handle 113,000 efo l'.ltth
tho upst.ream tl:otor surface! at olovatJ.en 1056.0. Tho 'JolocHyin tho
1',(Jot apUll1lny t'Jou!d be 9.1 fprJ and tho velocity In the north opUb,ay
t'Jould b09. 7 fpa.

F.:. If' H 10 not fl:mslble to J.ncroosetho SiZB of tho oX1aUng 5tl'lJctu1'e
flo. 4, fldd.f.t.1 I.mal flood control etructu1:CS should bo butH upstroam
fr.-om structuro tlo. 4. Ono p063!blelocoUon wouldbo tn tho S.E.
~ornar 0' GODtion No. 23. Anothor possible location would bn in
Section No. 25.

r. The mdstlng principal spillway pipes arB not baIng used aa designed.
Tho downstroam outlot channels for these pipes have nover beon co~
structcd.

ConclLJaJ.on~.'

It is npPDr~nt thot ~tructur9 No. 4 ea it exists today 1s not 0 sefastructul'S
according to out' erHndo for a Closs "ct. structure. Sincn the o1'.1g1nol 10.3
squst'o mHo dralnngo orM cannot bo eo'ol)' handled by the att'uoturo, tho oxtre
droinogooroo dlvertod into the structure can bo controlled beforo it ~oto to
Strt.;oturo flo. 4 or the structure can be 0010rgod to hendloit.

•
Jnl10~ [;1. 01010na
Hydraul.lc£nglneor

Attachments

cc, H. £. R~llllaon - Portland
G. t:J::,tt
c. r.1aguire

J(y)fY1/RMB:mh

Robert m. Bertels
Engineering Specialist
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SOIL CONSERVATION SERVICE
PHOENIX, ARIZONA

J.d .. TURNERStateConservalionEngineer
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Structure

Rd.



DATE: October .12,
1971

liS - Engineering- P01f'e.t'line atannel,
White T~nk.Project

.,.....,-\SOIL CONSERVATION SERVICE ( .cAK} &.

Roonl6029 Pedet'Sl Building, PhOenix, ArtsCX1a 85025

UNITED STATES DEPARTMENT OF AGRICULTURE

.JBJECT:

TO:

Marion E. Strong
State (l::>neervation18't

On October 12 I di!Jeueeed the poverl.tne ehannelsit:ulll-tion briefly
with Mr. U!e Cheiek, Plood Control Bnglneerwlth tb.lkr{copa
County F10CKl .. Control.•Di8~rlct.

Mr. Ohgi~k advieed that they have graded 'the access road" p!lrtlllel.
Ing the conere1:e li~dcbannel to:1mproveeUt'face drainage and
preventeunaee runoff froa overi'lo1r1ng 'the channel baftka.

Mr. Q1ei~k alsoadvlsed that he would request U8 to accompany hi.
on a field inspection of the channel da_oe a. 800Il -the _ter
bae ·eeased to ·run fa thechsnne18.

•
We agreed to meet Mr. Brand of the Caterpillar P:r:o'l'ing Ot'OUnds for
an on-site review on Octobftr 19 of the. changes tn drainage pitteme
that haft occurred Oft -the ..atershed of the White Ta.... Pilot WatershedProject •

.1.J. Turner
State Conservation Engineer

ec t ,J..Hickerson
WPP
Design Section
P. Tilker

•
I

.It



DATE: July 20, 1911

3. I talked wlthLeo Ohsiek,MCFCD. lie will call the local
Caterpillar office and discuss the watershed boundary
problem with them again, and see what action, if any, they
m1Sht .have taken. !le will advise later•

.....

2. Copy of Turner's letter indicating discussion wlthCater
pillar Manacer, L. A. Jones. of their main office on the
flood report and the watershed boundary condition. -with
notice that they should work through Col. Lowry.

1. O&Magreement dated 28 November 1966 for Wlllte TankStr
ii3 and 4.

Asfollon up to yourrequ~st astothedlsposltionof the O&M agree
ment and notification of sponsors and the Caterpl11arpeople concernine
the contributing watershed.·.. to Str ·11 II the ·following 1s subIJlttedl

TO: Gerald B.!-lelsh
Asst. State Conservationist-RD/liS

UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
.----:...-_----------.;---------:...-------.------:...-----...,...........---------------~~---

6029 Federal Bldg., 230 N. ist.Ave., Phoenix, Arlzona.8502S

.JECT: hTatershed.. White TanlulWash

•

•



DATE~prll 14,1911ENG - ~.JJlite.·.Tanks l~atershedProJect 
Caterpillar ProvlngGround

UNITED STATES wt::PARTMENTOF·AGRICULTURE

SOIL CONSERVATION SERVICE

Arlzoni-Sia-te Ofiice,60'-"'2---9-·........F-e........d-eral Bul1dioS, fho8nix, Arizona 85025

•~tJBJECT:

TO: M. E. Strong, StateConaerYationlst
SCS,Phoenix, Arizona

L ~

On the morning of AprillJ, 1911SCSDistrlct Conservation[st Chris .~1111aas

and I conferredwlth tfr. L. A.Jones,Clvil Engineer. Caterpillar Tractor ~

Company, Peoria, Ililnole,t:elative to••.aplan of con8eryatlon operations
on their 13-1/2 square alletractoflandvhlcb i. their teitingfaclllty
vescof Litchfield Park.

In the course of the discussion a Cop1 of my report of the September S,
1910 flood, dated November 12,1910, vas handed toKr.Jones.

I
I

•
As a result ofthedlscusalona it was understood that the company WOtl1d

requestformalasslstaneefromSCS through the Agua Frla-NewRiver Soll
. Conservation District and that any lofts--'Cange piall must of nece••ity

include· provislonforhandl1D8 surface waters.

tJr. Jon~s understands thatfloodcontrolaspeets Must be planned with the
Flood Control District of Maricopa County and we save hiJI Col. Lowry'.
narae and address.

They are hopeful that the ultlJllateplan ean include development of surface
watex: that may be put to beneficial use lnconneetioft with their testing
operations. lie agreed that there were possibilities forthl. and ex
plained the procedure for acqulrinS rights to ster.aurfaee water for
beneficial use 1n Arizona.

It 1s antlcipatedthat at sOlIe future date Hr •. Jones wll1 return to maKe
a more thorough study of the Jlatterand arran,8e for on"slte discussions
withlocalageneles.

J.J.Tut'ner
StateConservatlon· Engineer

ccChris P. Wllliams,DC, Phoenix. Arizona

t Col. John C.Lowry, Gen. Mar. and Chief Engr.
C.. 7~· I..••.' .• · ··. F.~OO. d.• coflt.rOl. D.i8t.rlet of Maricopa .count1 ./.'.1V-... 3325 W. Durango St•• Phoenix, Arizona 85009

rJ j/ JJTlcs~ .
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UNITED STATES Dt:.PARTMENTOFAGRICULTURE

SOIL CONSERVATION SERVICE
,----,-----------.-------------:::::--------~--=-=--=----------=::------

W;~~~;~tr..:~..)Q Arizona'Stat.Office, lboenix, Arizona

• . WATERSHEDS - White Tanks - Report of Flood on, ' _' ..JECT:
SepteaaberS. 1970

DATE: Deember 29. 1910

•

T(): Kenneth E. Grant, Administrator
SCS,Washtngton, D. C.

L

Attach@d for your information 1s a report of' a reeent flood ,involvlngthe
Whl te Tanks '~ater,hed.

The structure functioned beautiflJ!ly in.pit. of t.headdttlonal dralnase
that ha.been diverted into ltsubsequentto it. construction.

The sponsorlog agency hastakenofflelal notlceoftheaddeddralnage
areaandve' are providing them '11th up...to-date hydrology, flood routing,
and currentSCS criteri.afor Cia•• "C" structures.

//~L--) Acting

I'M.E. Strong
State Conservationist

Attachment

JJTacsw

•
\ !



TO: M. D.Burdlck,State Conservationlst
SCS, 1'lloenix, Arizona

DATE: Deeeaber 11, 1969ENG- Trip Report -hbite Tank. Project

Arizona Stat. Office, Phoenix, Arlaona

UNITED STATE~ ,JEPARTMENTOF AGRICULTURE.

SOIL CONSERVAT,,,",,~SERVICE

·BJECT:

••

L On DeceJlber12 , 1969 I accompanied DIstrict Conaervatloniat Arnold Nowotny
and Inspector General Auditors NllaDablatraadand Duane Maddox on a toUT
of the "hit. Tanks PilotWaterabed PtoJeet."

The followina deficiencies wereaoted tbatshouldbe con:eeted.

1. The principal splllwaysateTaln at the welt endofatructure #4
lspartilt.llyecwered with rocks and dl~t.Th••_ 1. true .f the outlet
cate. ··at the southeast ... eorner of ·the ·strueture.

2.A trash .. dtmlp ·sltuation in til. reservoir at the· ftO"ttb. endofth••truc"
tare should benadlcated. It 1s unsightly. tJDsaaltaTY.co\lldcallseprlnclpal
spillwaystoppag•• and cause.... to vonderif t,be P'JOP1. beneflttil\&
really appreciate the project.

3. Thevalvestelll 1. bent en th••outhprinclpal aplll••y sate of .true'"
turel3andll inoperatlve. The current posltloD oftbesate laabout
lS% open.

4. Theeenterand north cat•• ofstrueture 13 are ralatlvelr clean.

5. Allgatel should be cleaned up,t.sted for proper openl. andcloalnc.
and repaired ·orserrlced al needed.

tYpOD returning to PhoenixI.ade court••, cal18 toKr. Lee Oh,lek,
Assi.tant Chief ·Engineer of .the flood Control Di8trlc:tof Maricopa
County, and ·DlckYanaT. enslneer for the Beard.leT. ProJeet. I learned
frOll them that the flood ControlDlstrlct lupectedtheproJecttwlce
a yea-r,that the countThad a ••1ntenance asr...."twlth the Beard.lley
rroject, that bothwue aware .f tben..d for .atntenaneeand a pa~tor

theltems noted 1n their last inapectloD bad beea taken care of.
Dlek Yaney further -&Teed totr, to perfODl the outlet cat...lntenance
befer.the end of January ·1970.

•
J.J. Turner
State Conservation Eftllneer

ecGt!o.Stone, Aelt. State CORierYatlenlst-- Vaterabed.
Arnold Nowotny, DC, Phoenix

.Q:J.T ICW.i/ff:



~.P nr·.' h01'cf'ul that th~ ~recJl\l f't11d1~9 brs·leh of the ~1~~thar nur(~nu C,flO

rt'ovi.d~ urI ",{tl, an urtdated ~sti.t'Q"t~of r~Por an indi.enti.on of little
e!tn'?ct'?dchAn~~ ~qi thin aC(')tnr~arat1v~lr Ahortp~rlt'd of tlmn. W~urtdcr~t~nr!
thA.t mrl~V of the rr!la t f(\n~lh'l f' q d~.,ve lo!"'!d in mql<trtftth'! t'~v1 ,~d Tr-4.r)m~p~
1.r.e I\I,r,llCl1bl,('! to th~m~thod9 used for entlmttt!.n~ l"tr 90 len tt'l1~ h requtred
't1:H'\r':~ tht'"1 ~tudv ha~ hpencomplet~d.

~.ri~nn:\ ·,"'ould Jll~(~~rt fntli.eatio·n o'vhf!!tll~r t:hi~ ar~~t\ m~rf,t~ furth~r stully
by .lltllU!1rV' 15:1\1dl £ 1.t dlH"IJ. we tfou1.dllk,. Itn Mlttl'llltte r,f 1"'1' hr " lind :'.4
hOUT'~l t(~~olther v1t.h nraJ\l c~rr(1ett(")n faetO'ff§ for 3Te,,~ ran~tn~ fro" 10 to 75
l-1C1~larn milAR h~1 F'f:\hru.Jtrv 1.

T~tetrt J.t~"r~':\nk~ PTtl '~ct ~1f\'" cO:'4~tructc'f.'t'Aaf'lt~t t'ro'~ct t1ttrtn~ th~
m1d-f'.ftl~qt:lnd h1l9 ~llC.h ~m~,ller 5r>f.lltff ay capac"'t1,f.!t~"th~nr'r~·rlentdav

(!rf.tpr'ttt"'~~'1t11r~.. On£' Rtructrlrt~ in thl~l'ro"1eethad~ub~t1tnttt\lfloT.1
tl'.roH~~~t~·~~ ~t~~rf{~nc~··qr111\~·l\v thl~ TH.18t Septernb~T ttnd at rrcs~nt t.h~
!CInfetv "~ t:hi~9truC!t\tt'~ andot!t~r~ in. theRy.t~lI are bE-t.ng eVBltlRted.

1'.11-> R'Jct:~'!e ~ro'~ct l~ 3ppro;tchtn~the f!nt!lde9.t~t1 9t:"g{o~. TIH~ \l('\r~" plllf!
',Iota pr~pAr~d no~n~V'r-anr~ a~o 'lqi.n~ crltt'-!t'f.~ that are qub"t~Tlttnll".., If)lt~r tr)~n
rr.~,q':'nt d:lv crttrt t'18. Th~ ~truetur~... ,~il1 btl! de9ignt.~d u~tng ttle!'lO~tcurrent

vFllu~~ ofP'·ff. ~~Cn.UR~ o'ree~!.1tr~f1,,,em'!"tq ixt ~t1t1.m:tt1nJ1: p~,rr.'f/l"w{)ndeYed
1.f an upd~,tf;'d ~1timttt,.. Might ht' si~ntfi.el'lntly dt'f;~'rentth~n v~ll1f!~ p1Jhll~h~d
inlt.!{'!t!,! t·lern~.1r",r'ttT~e~''n tct\l l'tlr"..r3S.-'\vhlch have ~~"erallv prOV~!1 to b~on
theh.i~1\ ·~I.dt;;\. ;~.lthou~h th~l·fhitP ranl'. mOltntttinfJ .~Trn not It J'ta1nr ht\T:~f.er,
tl'1P,? ~ti.llE'.ff~ct c.oanideorllblf:\ Infll.t~ne~on ~rt-efT'1 tAt10n fr':'1u~ncY3"dt4MOunt.
T'1~(\<rC' ;l('ftl:'.thfJ.t th~ t\flliteT~nk. projeet 1." :..td""CAntto th~ Buckf~vt~rro.lect.
bnt Of} t.h.~oppo~lt~ Al~c ofttle t'OtSntAtu...

~. .f. T~r:..,pcl!'. ~)lrpct"rt E~~~fneqring Di,viAtOl1

~C~ ,~l~' ~h!n~ton t D.C.

l'l.::~ 1t~vr.. J:' p c(!1 v()d .. !! Teq~l1,~~t fr()Mthl,!!~rt.~nnt.l ~ttlte eOr'\q('rvfttt~n1.Fltt'·o
f'r'(1vf-Jl:.l (\at'!mntf~s of?rO~a"1.~mi,x{nttJrt r'[.@~1·rittttlon f.,r use ttl d(~~t~~lt~R
nm~r~('nc,,"qp1.11(~laVA for t~"o "rol p ct a,r~ft~~u11tof Phoenix. ~'11 r:ttr'.lct,ureA
onbt1t:~'r~n't..ctg aT~ cla~g(c) from IlhAZard9tandpoint (loCRtton maps ~r~

8ttneh~'J). ,.

r. J. t:n'r~

lt~.. (l. r-.,«;~~r !T~"'i, t t

eel,. ~. ~.~t. W~~hin~ton. D. C.
Ceor~e Wstt. Phoqntx
J. J. Turn~r, Pbo~nix

Jametl~~f~lo'n~,-'rho'en{x
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tJNITE[) STATES Dt:..PARTMENTOF AGRICULTURE'

SOl'-f-::C)f'I.SERVATION SERVICE
.....- '~~-----------,.- .._--~--------_.-----------..,..,.-...-.--:---...........---.--------------...-.-......------------..---

~;;~::~::.~~~~~ArlzonaStat. Offlce, Phoen1x, Arison.

WATERSHEDS .. IfhlteTankshoJect ..
Beportonfiood ofSepteaber 5, 1970

DATE: Ioy_ber 12. 1910

It' H. E. Strong, State Conservationist
SCS, Fhoenix, ·Arlzona

...J

•

1_. In.thf! sumftlerof 1954 tvoflood.cOfttTol structure., ldentlfledas
White Tank. No. 3 and No.4••ere built by the Soil Conset'Ytltien SerYl.C8
1n cooperation wltbtheCountyofMaTlcopa, th.MunielpalWa~erConserva"

tlonDiltrlct No. I. and the AauaFrla-NewRl'ftrSol.1 Conseryatlon District.

2. The project waskn01fn as the WhlteTaftk. ErollonControlProjectand
SCSpartlclpatlonwas under thePl10t Water.beethoaraa.

J. It i.reported that 4.5" of preclpltatloDvere reeorded inaS&uge
nearthei.nter.ectlonofJacltrabbit ltoad(19StbAvenue)and West Indian
School Road. (Seeattaehed.ap.) Thi.is belleYedto haYebeen near the
eenter ofmaximumralnfall wlthaOllewhat lesser lntenalt1ftearthe _it
of tllelihlteTanks Mountaln...boutfl.-. .11.a. ·to the west •

4. the rain/il. reported ·toha...tatted aboutaldafternoon ·00 Saturday,
September 5. 1910. Themaximtll 1ntensit, .1s bel1evedto haveoeeurred
between 6,00 and 8100 p.lI. It w•• reportedthatwater .tarted flowing
across Jackrabbit Road lnthevlclnlty of ThOlla. Road abou.t7100p....
and ceased to flcnracro•• the road about 9.00 p•••

6. Structure No. 4 va. designed to lIIpountJ 1036 acre-feet fre. a drainage
area of 10.3 square.llea.

s. The elevatlonofthe hlah polnt of the "ater8hed 1s 3671'. The
splllwaY80f Structure No. " are at el...atlon 10S0"vlth the top of the
.tructureatl056t

• The elevation of tbe rain saus. is approxlaately
1165' • -

7. Slnce19S4 develoJ!1'ents north of Indian Sehool Road and vest of Tuthill
Road have caused four square miles of water.hed orla1nal1ydeslgned toflov
into Structure No. 3, and an additional 1.8 square ail•• of watershed to
flotf lnto Structure No.4 alonljTuthill Road. Additional land deyelopmentl
between JackTabbit Road and Tuthlll Road plus lmproft!lentofJackrabbit
Road diV1!rt still another 2.7 square all•• Gfwaterahed into the nortb.ettd
of Structure No. If along JaekTabblt Road.



.. ··2 •

8. 'fhuf'iat tl:tfJtltl.ofthe stom thor..,,,,,,•• total of 18.8t'1·,,,ar.,mlle4J
c£' ~J~t~t1!)t;td eoutrib'.ltlngto St~'Jcttlt'e ~o. 4. Thisl. S.S !lt~'l:lr. ,,11••
mort't!~~lnthf1 ~lO.J'ntlat'e all•• for .whlch t.h••tt"uctur. ",asd••lttled.

t). It ,houl d bt9tlot fdthat, cllrQlt lc tl«tpo·el. t lonof eoar,••llnds t ft th"
bor'rQ1J cha.nn~l ontJle ~·.,~,t .tde ofJactctlt.bbltR()ad Ilmlts ·the flo" of
l-latt'r· dlv(ttte~l it'ltoStruet~Jre)(o.lt. f~~ne.'floodwat,,!'srlovin~louth

alo"(~ Jat:Kt'abblt Hoarlovelf'lo4.Wtftho:f,aVellf.tnt lnth. Yicinity Orrh0lll8'
and t~ct~~.;~ll naad,. eAu,lnl; d.!tma~. to .~\tt \1aknowa nt.CIber of'h(KIea in the
subdivl~lo". erJ!ft otJa·:::krabbtt~ad.

12. l'h.~t..~ciO p,·lnct,~al $pl11wl\Y, efiulPpM '11th tates r_aln@delo!!ctd ·durlns.
th., ttt.Ot'lt3. I~ad t.hl!Y b-~en open lb., wOlJld have bad little effect lJpOft the
fo••,'volt~ ~l1dro~r.l"'ih bttc!auleor the lnten,••hort"i~erlC)4 of runoff. the
rft~~rvolr ~as flmptled lna.atter of. lew,la,. tbrouah ."P&8- 'ntotlle
tfQucuJ.

1:1. Stt'\lctuJ:e ~.3 with a ~apaclt)' or 2655 acr.~f.et .•nd a dell8ned
tJ-.1tt?t'tJh~d t.\rea. (Jf2!1.1 '(lua1'1 mll.t, ret:-elved aD lnflow of ap~~ro,lftc1t.11

150 accR--ftYttt. 111e ratnfall wall.,. lntens. 0'" tht,watec.l,erJ than on the
,"·attrsh~t·of St-r\lctureMo. ,. antI a. ra.ntloned in paral.r.,~~h ••ft'ft above.
A'I1~f\t toned above, lour 11)Uare 1111•• of tbis W'aterahedhas beendlve1:ted
into thellaters"t!d of Structure No.4. Runoff froll tbl. {our"'s;~uar••11e
area w..l·'1.1..ltebftavy.



It- is t·f!cOtca~"d~d.that conalderatlonbe .&lven to eor'tectlnethe overload
inti ·ofStwetllreBo. 4 by t:OIIblMtloJl••f thefollowl",alternatlv•• '

c. EnlarS8 Structure~~o. 4to t'nableltto.arel,acconIQdate rttnofrfroea
Seet\on2~}andthatp.rtofSeetlon32tbat V&I notorlg1rtal1y deslan.dto
C'cntrlbute to Structure No.4.

... 3 -

B. Con~truetone or more ,1114111 rotlrdlnswtructure8 north of Indlaft
School Road toeontrolrunorr frOM,allor .,IIrtlofSHtlon.l'. 14, 11, ~
18, 19, and 20. (St'rueturClNo.4 , .. notd••t_tle4 to leeelve ,,'uno!! frocl
th\8 art''' but linee 1954 the t"unoffb•• "••• dlrected lnto Structu'r. No.4.)

A. nfH!~!Jt6ntheroadwalfll11 and channel. inSect lonl 11 and 13 loa.
to pet:t\ltt'.e {Ct,r-.qt,.atQ-1ftllearellnpart,1 of Sectlo,. 2,3. 10,11,12.
13, and 1/~ to dral..n lntoStruett.reNo.'.8 ozl,lnal1, planned. (S.e.a"
attac:.lle,t.)

1). If it Is flot prActical. to ltat.riaI1, lnoTe••• til. capaeltyofStt"'Jct\rre
tto. '_additlonal structure••nould be lJulltupltretlll. po_llbl, in Seetlon;.
2] ,an,'11'.

At tachfG(tnt

cc tu'
£. J. Core. Il~3d, E&~lr l'nlt, SCS, Pcrrtland. Or.soll
r~nnethlt. Grant, Adrllnlltrator. SCS. iiaahlll8toft, D. C.

G-;~ 'zi)~ ~C/ /~ iLl Jf ·
/ ~. ~~ /

JJTlcsv //'4W' ;;G"h£.-<-t~t.- ,,0[, /~~F ~. ~- ......JF-fro
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REPORT OF FLOOD T- I -N
9-5-70

WHITE TANKS
EROSION CONTROL PROJECT

U. S.DEPARTMENT OFAGR I CUL T UR E
SOIL CONSERVATION SERVICE Structure

PHOENIX ,ARIZONA

J.J .. TURNER State Conservation Engineer
11--12-70
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Condensed 'summary

WHITE, TANKfROJECT
, ARIZONA

Constructed, Se:ing1954

•

Capacity
Length
Drainage Area
Max • Fill' Height
Spillv1ay·Size
Spilltvay Capacity

Capacity 'in inches of runoff

Crest, 't-lidth
Side Slope
~l().ofoutlet pipes
Size of outlet pipes
Evacuation ,'time
Sedimentproduction:

0•.3 A.F. perSq.Mi. per yr.ast.

Tatalembanlanent
Cost emb•
Cost Rolling
Cost'Sprinkling

Total structural excavation - 1455 e.y. @ .30

struoture
No• .3

2655 ao.ft.
1700 ft.
24.1sq.mi.
JOft.
1100' x .3'
161500£8.

2.06

lOt
2i.l&2:1
3
48n , ,48ft ' & 24"
aO",hrs.

3,1,481 C .Y.
.272c.y.
• 02 C.Y.
•02 c.y.

Structure
·No.4·

1036 ac.ft.
6800 ft.
lO.)sq.mi.
20 ft.
2@ 165' XJI,a

4400 cis.

la'
2:1& 2:1
2
.30'& .36"
118 brs.

171" 728 c.y.
.212 c.y•
.02c.y.
.02 c.Y•

Site preparation .. total cost
Clearing8c Stripping _ II 11

$900.00
$950.00

•

Estimated total cost of project - - - .. - - - .... - • ..... ~~417;375.00
Estimated private contributions .. - ... - - .. -, - - -- 218,287. 00
Estimated public n - - .. - - - - - - 199;088.00

Annual 0 & M Cost (non-federal) - .. - - - - -- - .. .. .. 3,750.00
Estimated annual .cost of project

(50 yr. amortization) ~- .. , - .. .. .. .. .. ... 20;860.00
Estimated annual benefits (samebasis) - -- - .35,220.00
Benefit ... cost ratio 1.7 to 1

Spillway Flood design Frequency: 611 tropicalswnmer type storm
<.005 Probability)

Reservoir Flood design Frequency:- 4" tropical summer type storm
(.01 Probability)
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USDA River BaSill Staff
Suite 326, Arizona Title Bldg.

111 .'tl.:Monroe street
Phoenix, Arizona 85003

~~rch'8, 1968

~
~~. (',.

Itr. Ja.ck I~avitt

Hennillgsoll, Durham arId Richardson, Inc.
Suite 1222
100 'v• Clarendon
Ihoenix, Arizona

•

•

Dear Jack:

Enclosed is tile informa.tion you requested in relation to
tIle Wh~.t.~ ..IMk~ Project. If y·ou need further information,
please·'~caiI·-me·:'·

Yours truly,

Marvin C. Sheldon
Hydraulic Engineer

Enclosure

IYt4- ,~
MCS:bb



USDA River Basin Staff
Suite 326, Arizona Title Bldg.

III w. r~nroe street
Phoenix,Arizona 85003

•

•

f,1a,rch1, 1968

Itr. Lee Ollsiek
11aI'icopa County Flood Control District
3325 vl.Durane;o
lhoenix, Arizona 85009

Dear· Lee:

F.Jlclosed is the work plan for the Whitl.!!!t~~ pilot project
you requested on March 7. We also have other files on "as
built" plans and construction notes. I will check with
13illTurner\'Then he returns in a couple of weeks and tell
him you would desire what otller information we have in our
file in relation to this project.

Yours truly,

Marvin C. Sheldon
Hydraulic Engineer

Enclosure
IJt1---

MCS:bb
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Arizona State Office
Room 6015, 'ederal BldS.

Phoenix 25 t Arizona

January 17. 1962

Mr. Orvis R. Lowry
P. o. Box 268
Sayre, Oldahoma

Dear Mr. Lowry:

I am happy that you took the tIme to read my White Tanks Story, and
greatly appreciate your taking the ttme to tell me.

Thanks, also, for sending me the excellent brochures on the national
ly famous Sandstone Creek Watershed.

PleaRe be assured I had no intention of steal ins any of Sandstone
Creek's thunder. As a matter of fact, my manuscript was entitled
ItThe White Tanks Story". and the two watersheds were treated under
different programs •

As mentioned in your brochure, Sandstone Creek Watershed was treated
as a part of the large washita River Watershed authorized for treat
ment by the Flood Control Act of 1944. Sandstone Creek and similar
areas treated under that Act led to the appropriation of funds by
Congress in 1953 for treaonent of approxtmately 50 small (under
250,000 acre) "pilot" watersheds.

White Tanks, as stated in my story. was the first project completed
under this Pilot Watershed Protection Program. This. in turn. led to
the enactment in 1954 of the current Public Law 566, the Watershed
Protection and Flood frevention Act a8 amended in 1956.

I hope someday to have the pleasure of visiting the Sandstone Creek
Watershed. Should you ever visit Arizona, 1 hope you will give me
the opportunity to help you become acquainted with So11 and Moisture
Conservation activities in Arizona.

Sincerely,

,

•1I
I

I

JJTurner:nr

bee: Ray Walker
State Conservationist
Agricultural Center Bldg.
Farm and Admiral Road
Stillwater, Ok~ahoma

J. J. Turner
State Conlervatlon Engineer
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Arizona State Office
R.oom 6015. Federal BuUdin.

Phoenix 25. huon.

January 4, 1962

Honorable Carl Hayden
U. S. Senator
Federal BUilding
Phoenix 2S. Arizona

Dear Senator Hayden:

Enclosed for your information 18 • copy of the January '62
issue of SOIL CONSERVATION III8gaz1ne. You Will recall that
on NOvember 21 I mailed to you • copy of the manuscript for
the White Tanks Story which appears on pal. 126 of thisissue.

I ant sure that you are well aware that the personal attention
you gave to the problems of the Agua Fri. So11 Conservation
District is recognized and cherished by eve~OD. interestedin that area.

Sincerely,

J. J'. Turner
State Conservation Engineer

Enclosure
ce: L. A. Htll
JJTurner:nr

,
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Arizona State Office
&oom 6015, rederal Bul1dina

Phoenix 25 t Arizona

January 4, 1962

Mr. John McDaniels
Stanley-McDaniels Farms, Inc.
Route 1
Tolleson, Arizona

Dear Hr. Jolcneiel.:

E'lelosed is a copy of the January , 62 issue of SOIL CON
SERVATION which I promised to send you in ., letter of
November 16.

I regret that space did not permit the editors to use all
of the statements in my original manuscript.

You were very kind to live Dick Schwab the statement for my
use t and I want you to know that I appreciate it vary INCh.

Very truly your.,

J. J. Tumer
State Conservation Engineer

Enclosure
<:~: L. A. Hill
JJTumel' :nr

,
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Arizona State Office
Room 6015. Federal Build1na

Phoenix 2S. Arizona

January 4. 1962

Hr. n~yne Thornburg
2749 N. Central Avenue
Phoenix. Arizona

Dear lIr. 'l11ornburg:

Attached i8 the copy of the Jant~ry -62 issue of SOIL CONSER
VATION ma~ine that I promised to send tn ~ letter of NOvem
ber 16. I sincerely regret that the editor devoted space to
only one of the several excellent statements that you and
your neighbors 80 courteously prepared for Bf use.

1 enjoyed very much. however. the opportunity of visitina
with you. Hank P.aymond and L. A. Rill and sincerely hope
that our path' will eross aaain itl the neal' future.

Very truly youra.

J. J. Turner
State Conservation Engineer

Enclosure
eC: L. A. HUl
JJTumer:nr
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Arizona State Office
&oom 6015, Federal BuUdinl

phoenix 2S, Arizona

January 4, 1962

Mr. Henry S. Raymond
208 LaCresenta Avenue
Goodyear, Arillona

Dear Hank.:

I am lending you an extra copy of the January "2 issue of
SOIL CONSERVATION ad want to thank you apin for your
courtesy in helpinS me with the article. t am embarrasled
that the editors found the spaee to use only one of the ex
cellent statements you and ;your frien" so kindly pve.

For your information I have sent copies of the masazifte and
• letter 8~ilar to this to Wayne Tbornburl and others, who
were kind enough to live us stat_mU•

Very truly your••

J. J. Turner
State Conservation Engineer

Enclosure
ce: L. A. B111
JJTU1:'Re'l' nar
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Arizona State Office
Room 6015, Fedaral BuUdins

Phoenix 25. Arizona

January 4, 1962

Mr. I<4rl Abel
8636 N. 59th Avenue
Glendale, Arizona

Dear Mr. Abel:

Encloeed 1s a copy of the January '62 issue of SOIL CONSER.
VATION which I promised to send you in JII.1 letter of Rovem
berl6.

I regret that space did not permit the editors to use all of
the statements in my original manuscript.

You were very kind to live Lloyd Howland tM statement for
my use, and I want you to know that I appreciate it very
much.

Very truly yours,

J. J. Turner
State CODservation Engineer

Enclosure
ec: L. A. Bill
JJTume-r:I\l'

•
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Arizona State Office
Room 6015. Federal Bul1dina

Phoenix 25. Arizona

January 4. 1962

Mr. Russell Badley
8316 North 10th Avenue
Phoenix. Arizona

Dear ltr. Badley:

Rncloaed is a copy of the January '62 issue of SOIL CONSER.
VATION which I promised to send you in my letter of November
16.

I regret that space did not permit the editors to use all of
the statements in my original manuscript.

You were very kind to give Lloyd Howland the statement for
my use and 1 want you to know that I. appreciate it very much,

Very truly yours.

J. J. 'l\trner
State Conservation Engineer

Enclosure
ee: L. A. RUl
JJTumerUft'
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Arizona Stata Offiee
aooaa 6015. Federal BuUd1Jl.

Phoenix 2S. Ar1aoDa

Januarr 4. 1962

Mr. ~. N. Krins. Vice Pres.,
Goodyear rams
Goodye.&J:, Aciaooa

Dear Newell t

Enclosed is a copy of the Jam.1at:y '62 taBue of SOIL CORSe
VATIOtf ht which our White Tanks tltol'f appears. I _ happ,.
that the editors useel 1oul' statement vhlch appear. ora pase 128.

Pleftse, again, accept lIlY t~ for your COUJ:tes1 1.1& help!...
me with the story.

Very tru1)' your"

J. J. Turner
State COIUIervatiora Ingineer

Enclosure
ce: L. A. 11111
JJItrrner1or
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Ari20na St.te Offtce
P..ooM 0013. FederaJ. DuUd1na

Phoenlx 25, Arl&0n8

NpvembeT 21, 19G1

HOl1C)t'ah1.e Cad Day-den
u. S. S~ntlt()r

Fed~ral ttuilding
Fbot"lnix) lu:izotUt

DC.4t ~enator UQ.:;oon:

As prtl'mhed yester~.tly I en enclo.ing a eop1 af a recent m.#tne
rel~noe that I believe will answer }~U~ .!aJtton regarding the
OUeCE!M of the tillite Tanl".... Flood l'reventi<m. w-dta.

I pn'raretJ the arttete at the request of the editor of tbe SCS
PubHc.tttf.on,. Hllotl Cona-@rvatlouft

• The artiel., t undentand,
1$ I!!H;:hcf.\.tled far tlle J'aml.., '62. teaue. tll. theme of which 1.
Rtlrd Area De·~elopment.

I tT."ltl1t that t htNe useli )'OUl' nee in aecUTaeI on ". 5, and
I nrn St;tre JO'~ wU1 Ix! tnterated in Mr. 'layne Thon:\bura', .tate
ment on 1'l'1t1" 8 and 9•
•
You n~C"! probably W'at"t! tbatthe ('1atenMd, rro-teetlon end Flood
Fre ..'ent!on Prr.:rgrD!'lt ftI.!tool'bed by P. L. 566 1s ptt!na quite a
play in Arbona. The first dam under the Fr}"O Creek-Stockton
Ha~h Project in the aUa Veltey SeD :fJI flOW helnabuUt to pro
tect Tbatcher. n\8 ll~ Project hae beetl .Jtbortzed fOT ~on
etnlcUon end Hot'1.4: Pl,ans have hen eompleted cn project. at
J>o.v.glss, Florence Il11d the farmtna area south of W1Ueos.

T,re ore. new prepa:ring ~ror!( Pl~ for .'Mu:al pro.'.ct. sponsored
by the t'!nricol'a County Flood Control Dlatlc:t and bcmaf1ted
Soil ConservatiQn Districts.

Th18 offlco vUl btl hapn to anNal' any &,tailed questions you
!naj' have t"eS.aN1n8 tM.• or ot~r proSl:.. admin.tstet:eel by les
in Arhona.

SIncerely,

J. J. turner
St•• Soil Co••nation Engineer

£nelosure

J.J. Turnerlnr
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Ari~ona State Office
Room 6015, Federal BuUdlns

Phoenix 25, Arbon.

November 16, 1961

lIr. '-7. rt. Kd.1lI, Vice Pre.s.,
Coodyear Fam,
Goodyear, Arizona

Dear Ueuel1:

This :f.~ to thank ~1,l for your ecntrte.sy in aiviul _ ••tate
ment for rrt1 "Hh1te Tank, Story".

Your etntement, as I h...reused it, 3rl'~an on paso 6 of the
enclo~ed copy of the manuscript 1 mailed to the masazlne. SOIL
COllSEItVMION.

Your ~tntemer.t adds a great deal to the artiete, and I trust
that I have recorded your statement conectly.

Very tRly )1OUra •.

J. J. Turner
State Con.ervatlon Ena1neer

£nc1o"111:0

eel f.. A. tall

(

J
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Arizona State Office
ltoom6015. Federal BuUdins

Phoenix 2' ~ Arizona

November 16, 1961

llr. Rus8el1 Badley
B316 Morth 10th Avenue
Phoenix, Ar!r..ona

Deer Mr. Badley:

This fJ!f to thank you for your courtesy in giving Hr. nowland
a etatement for my use in & story on the White Tanke fl004
prevention project.

Your statement, as t have used it, appears on pase 9 of the en
closed copy of the manuscript.

t truBt that t have accurately recorded your statement and feel
that your statement add. a great de.l to the story.

The artid.• should appear in the January l.sue of the mal_lne,
SOIl. CONSERVATION.

I have requested extra copies of the pultllcation for the purpQse
of sendlns a copy to you.

ve.ry truly yours,

J. J. Turner
State Conservation Bngineer

Enclosure

cc~ L. A. lUll
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ArlEona Stete Office
Room 6015 t Federal 81.lUdins

Phoenix 25, Arizona

November 16, 1961

Ht'. Karl Abel
8636 North 39th Avenue
Glendale, Arizolla

Dear Mr. Abel:

This is to thank you fo\" your courtesy in SivinS Mr. nowland
III statement for my use :La .. story on the Wh:Lte Tanks flood
prevention project.

Your statement, as I have used it, appear. on Paso 9 of tile
enclosed copy of the manuscript.

1 trust that I have accurately recorded your statement and feol
that yotr statement add8 a 8t'eat deal to the .tory.

The article should appear 1n the Januuy issue of the maaazine,
SOIL CONSERVATION.

I have requested extra copies of the publication for: the purpose
of Bendins a copy to you.

Very truly yours.

J. J. Turner
State Conservation Enaineer

Enclosure

cc: L. A. Ul11
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Arizona State Office
Room 6015. Federal Build!n.

Phoenix 2.5. 1.rizona

November 16. 1961

1'h-• Henry S. Raymond
200 LaCresenta Avenue
Goodyear. Arizona

Dear Honk:

Enclo!!ed it't • copy of tbe ttt-1hlte Tanka StOTy" 4S I sent it
to Soil Conservation. It should appear 1n the Jant18ry
!lJsue, the theme of which 1a "Rural Area Development".

I also mailed a copy to Wayne Thornburg.

Thanks again, Hank, for your belp.

Very truly yours,

J. J. Turner
State Conservation Ensineer

Enclosure

ccs L. A. UUI
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Arizona State Office
Room 6015. rederal BuUdlns

Phoenix 2S, Aruona

November 16, 1961

Hr. Hayne Thornbura
2749 North Central Avenue
Phoenix, Arizona

Dear Mr. Thornburgl

This i~ to thank you asain for your eouTteou. expendltuTe of
t1.me and effor.t in prep.r1na _ statement: for.y "White 'tanlt8
Story".

I am ene los tug a copy of the menuscript I .Ued to the mqa
zine, SOIL CONSERVATION. The .tory ahouldappear in the Jan
uary issue. Tbe theme of the taaue is to be "Rural Are. Develop
ment" •

I have requested extra copies of the maga.ine and plan to 8Emd
at least two copte. to you •

Very truly yours,

J. J. Turner
State Conservation Engineer

Enclosure

(>.c: foO. A. nUl
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Arizona Stat~ Office
Room 6015. Federal BuUcHna

Phoenix 2S, Arizona

November 16. 1961

ltr. John ~kD4niels

Stanley-MeDaniela Farms, Inc.
Route 1
Tolleson, Arizona

Dear Mr. }~an1el.:

This is to thank you for your courtesy in ,iving Hr. Dick Scbwab
a statement for my use in • story aD the White Tana 11_ pre
vention project.

I am encloslns a copy of the manuscript I .ent to tbe mas.zlne.
SOIl. CONSERVATION. Your et.t~t appean on pap t. I trust
I have accurately recorded your atatement ao4 reel that it adds
a great deal to the 8tory.

The article should appear in tbe January i.8ue of the magazine,
SOIL CONSERVATION. I have requested estra cop1•• of the publica.
tion for the purpose of 8ending • copy to you•.

Very truly yours,

J. J. Turner
State Conservation Engineer

Enclol!lure
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Octobe'r 31, 1961

•

•

tnt loee4 t. thi! draft o!the ';l.1d.te t8t'ihaw .tory Derb !toddy
nquested t,lttc offtee to pt"t!'pa..... ~ ~plH ttl.' the
sto....Y 1••m'Dt1~t!t. lo11',g'er tbe ~~tedt wt; .. felt it
lmportnnt to th. 8uee","", cf the lb.rnll J)ey.l~~ an4
566 Pr.nnr.~ that pro~(:tiVl ltpOttlon reaU. ult1Nto
'.mp~·~t. (If a ,.~nt IMlttlft teMl'*111 nt1,Utn yearn
of eff<trt aM lonm l'anp l'larmtng.

Ene1. 1 fllk~teb

12 pMto:rtlpM

ee: lter.'b~1 'Bo~dy, lel"lr.eley, CaUl.
nat'pel:' Si:lmII, Wasb1.nltoa. D.C.

Flea" f~l f~ to edit &ni:l du1 41rectl, with 1~l1tor narper
em ctumgea )'OU feel app-roprlAte.



-!

Frank 'B. nat"per, Editor, SOIL CONSEtlVATION
SCS, Washington, D.C.

J. J. Turn@r, State COn$ervation Enllneer.
scs t Pboenix, Adzona

n~om-IATION • Manuscript - White Tanka Story

November 16, 1961

i
i
I
I
I

I,

:

•

If you use the ",.1hite Tanks Story'· that I maUed you on October 31, 1961,
I am requesting you to send me a dozen extra copi.8 of the i,sue earryina
the Btory.

I prQpose to send copies to those individual. who ~ontrtbuto4 to the article.

i
I

I
r

\

'j
i
I
I

i

I

I

I



• JuUan J .tu!'n9t'
~~tl Co~~r;attGn ~~Tvi~~

60U Fed.t·et nuUdtrtg
rl~en!x, Art~~n.

Ju11aft J. 'f\trMr

under. the rUf.'t '<1nter-.,hed PNteetlnft ProCt1r.l "f the SoU eo"••rvation ~.nle.,

an4 the UdHd~en n~ in l'YG by the Corp. of InS!mteTa, ClO'lllplete4 an ove~...ll

flno4 prot~~t:f~n plan coneet..n,d "1 1f'..An ..., 1f1 the &eveloptn....'ftc! leaders

of t" ~j. P'r1A'" SoU CQ"~.rv.tlo1a Dt..t.rlc:~. 'fbi late ttenMth •• MeTttcbtt.

W. ~T. tan~, col. Dale ft~~t.ltC!. aM otbed .,.alleed in the 1920'••n4 1930·.

the Mce~tltty of pmtoetina the fertUa, nowly trdpt•• ".rt land. an4

• tM a!'OW!tl.g e~nJUe.. l)'lnS between the unan,. ~ .a Fria 11v.-1" and tM

Whit. T&rl1~., m.ck~~bt~T."8t anti tU.crollyph1c &uutai.~. to the VQtan4 tlO't'th.

nud~g the r()u~tOl one-quHrUr cntut'1 tho Aaua 71'1. stoty 1.8

of e~fl.ity l:fl!9pond.blUtr "'Oddna toaethey &!WI with 411 .".Ulhle

80H and }"ft,(')!st:ure (:!!)rtttorvati0:3. aM fl004 ,.-.v_tlnn. Aft ••1'1, ttep f.n tbt.

dlrec:tlj)n ~i't1S tbeir coop_rat loa witk the !fo:U eo.enallen Senlc. ,0" •

deMOnftr~tton baale in the early 191+0'••

<Ao},~t111 Frla: Spanish for "cold water"



•

l!es~n. ~,,~..~qd~.ll'!tlJ r.l!rte. and nut'18tead. at ttl fbat Supft"Vtton. the tollowf.na

b M C!T-'CCt1't fr!)f!1 th1!l inithd UOK rtJ.M ~.red hy the l'#}Ja Fd.e SCD"

t"tm,POO~

******.
1.

rraett('~. thd.y may be 4os1rable on the 8evtrral major

'!r.4t.n~lJ. the as.tlt.nce of relleralt State, county.

n.t1d Qth"r p~;f)\ le and private qend... will k Aquoted.

• * ••• *.*



•I
i

Th,at Uot'k 1'18" rror_n4 16 yeats ... wu14 .one today .. a hdle.

oucHn.. fill' rural at'fta&wel~t 1n 1nm4r.'" of the htto,,'. _11

rreparf!!d by t;C9 in 19~1. n. SoU CoNerVaU01't Dlflrlct SUP_"!tIO"

aloo re1u«!!Ited tt1e 412.bt8~. t>l the ....rleO'p. County Hunloiv.1Uat411' CoMe"__

ttQft JHstt'!et f~ One, 8n irl'18at1¢n .U.trte. lyina within the k\ll\4art.

and ef.!'Mt~t':1lina altn'vt oM-helf of th41 lrd.•ete'lll 1 af t'be Ape rr1a SoU

C"n.ervAtlot\ rH.!Itrte.t.. Tl\4 bTls_tl" dbtTlc' Ith Scotl: 1.. 1.1",. 'PI'C!'ldertt.

t-1a:rne 'lhjJn...htlrs. Vlee Pr{'t,ldent, an4 J. C. "".taler. 1lI~ of the I'041'd

of Dlrector.... qned to 1,,&'1 Ofp.tipuent for el.ad.~ "tUsh end clt.nlna tNt

pit. laRd to em:ttdJmta tlte senic.. of ita I'tmp14. 'ZhI cOlll1d.ned ...._eNrc••

were stUt Na~~r t~1t· the need•• 1'1 1111 ami bwestipt1ou.. 1urt.he~r••

dbl1ent>l.!r8 .Y'SUed that the plannins 'fat. of •.ffort • then vas co

prosram >.mdt\!' which tbe Ktual eonsttuetlon CeNt. 1M Meqmplisbed.

aound mH! detailed ,1a!\, a W&1 wav14 be Imm4 to U"1 It out.

Eft?rts "er. '8put're4b, frequent ~.. flab floo. fl'QrlA haAV)'

rains on tl't4l .-panel,. vellltated de.art vat......-. '1"twMe ftOO<1e c:.ubnlnated

in late f.ugn't of 19H when diTeet 11004~ ftoll • 8f.n11e etona .-ante'

to $3,000.000. lU'~b f4m lana. ... l'lpenb'l~ were "..be4 ava,••11•• of

h1t,"nlJ. and MV.}' ftGlctlottl (Jf raUroa«I tt'6e'ka were wa.heel cmt, .,,4 tttlephcn"

If.n•• wJ!!r<t swpt .,,,,.. t.t~k. All' rare. B•• ..mt n." leacl1na to it

VGt"I trom~..4t.d. Tra1.:n.lnl of combat p!lo~ Vitally MedetS 1n l:ona va8
1.. ,

&\.lllJpende4 for ,ever.l dars. Itometa of people ltvlnlOft f ... i.ln the TOVM



()f M.tchH81tt Park, Coo&1'••1', and Avondale weft • ..,.1'01'...... The

COQd}"~tI~ Atn:raft l'l4nt aM· tba Lltebft.14 • ...,.1 Air Fel1ity wen \tilde'

v4ter.

redoubled their efforts altel' the 1"1 £leo.. KNnwh11e. MUde ()f the

le~ltb of tb,. t"e«pdred to complete tbtt 4et.Ue4 '1..-••4 'Mcau•• of 1...

•uite arlstl'-3 frC7'll tbe dlvtanlcn, of floo4,,4ltaW '" "bo., 4ttr.e1 anet ehaMDl.

within tha Dhtrtct. the cott,e'f'.ton .f ~he SoU. c...rvat!mt and trrlaaU.oft

P18tr1cte p"",le.d tltftt-c Pro~p::tiOft atI Karkettnl Admtnl.Cr_tcm p~nt. fot' ..11

conservatl.!'tn practicH tOT 19S2. lUth $30\..000 of PMA fuua••108.000 CiOfttd.lNted

by the trr.f.84tion D1Gtrlet,. an4 wttb SCS 'tftl\nteal 41..-.eU.on .... 4 .n••

1m.. ant' ZJ f.et hl~h "Jut ~on.tt'Uet.c1 thet .f'._1...1, contmU•••U nine

floodl occurH.ns h\ the It'llb)' W••' ue. hke..nt to tbat ttme. ~r.J we11

planned AT\d c:onst.Tttetd ..,a. this .tru~tu1:"4I thAt it t. DOW .. ,.rt of the , _Ue

t.rma Md!l~ken Dam Gt~l.t.d lJ, tbta C9rpl of £na1."B i. 1956.

Thrttttibout .11 the yea.,.. of 4rUlJat"l ami ,1Dlttn,. t. SCD fh".Y'viton

al!tO bad the fO'".t~ltt to bMp thet-r polittcal l.~ 4t .11 lev*l. of

8~v.rnMent.c~,alnt.d~ltk their nee".
R.'MUd.n. th~ ultbute aoluttoft of lila ..tentte4 pl:'Ot.eUo'n pro''''''

wtm h1 yft~tft eoo},'entloft of the ' ••ral Ooveu"'. the IHel 1...1'8 took

spe-elal palma to tMrotl!p17 ae'lua1nt each 1letl'Jbe~ of Ad..,.t. C0Dlftstloltal

det~l.t!~l\ witb their ptebl.... nee_ aft4 ~te4 t* tft ~rt a1.lch

le8ulation U JUaht. b. 'r.t'Ipom to r-J'I\Il' the klM .f I.cleral ...t_tanc:&

r~ed.

The lonsauatte4 "oak e.-ta tMqrtna of lt~U whfm 111 tIle 831'4

COnarel8, Conare81UlaA Clifford Rope of t:ua_. a4 htpllt AftderMa of

I
I



IUn"oo"t•• ~,'!"(c rflsr<"Mi~le ff'T the: f,nelusiBn of $5,000,000 1\1 the 4nm:lal

• As.l:r!enlt"rnl Appropd.I.\t:f.<:ms lU.11 to be \JIJed I.or: a l'Uot f1$tet'at,.4 l't't'tecUo1'\

Frogr'Sl'l\ .~~{nf.dtt'lre,\ by the ~IJU ("..o"4etrV4tl,,,n Ser-rlee. In the 8'" EI)rl'i

Thpn"!'f tC1 tl,lt lBf'4J t:M10 pta1mtna of t'h4 BCD SupervlltOl'S «n4

tut!iati~o 'nt~td.ct~fff.eJ.Al•• t'l~ht..-of"""!lY hJA4 b"n IU"rameed ffJ..... "lateT

. i
I
i

•

the H'hit'!t 'rtlnh. 1'1t~t ~'~tt'rthed PmJeet. ttWt !tnt ia tM lJatfon, wa ~O'e1J.'l.,t.cl

at a emIt {')f $'t20,i){i(l. Tllf! 14".1."41 ~Qv.~t cGtltd.buted $200,000 lIln4 tl1.

rerud.nlrt.t; ~ no ,oon It,''M e"ntd,httte4 b1 IlMal tnterest••

Tt'Ub~ H;j(!!h I'\n'~ th~ .t'~f'~Or.'8 ~bolt. to e~f!r..te lfttb the corp- of r,n~tnee~8

lrt th~ C(H1tt'"l t~f th~t: port1."n of the vaten~M. tocol tutercults e~mtr'tb'Uted

1\1 netth'tt' tbG ftl"U CQJ\len4thm District OJ." the l"tpt10n District

had the t"'r,,,t «"..ttt~rttli!. t'~~tttre4 for: Fedfl'al ecorC1."'4tlon of thto tn,e j

ellpplmnental agre:erieuts Wl'e JItade where"1 tb. Ctmnt}' of Mal'lcepa acted as

aUld.AI !'IpOr'.8l)'f f(lr b<Jtb pNjeet8 ..

on rural r!~'\;el:Of"!"l1!flt .-nd tdgpnd • 1toom ttl tho ."ll1:tltlon of eOrul~r.'(at!on

prft<'=ttf~t"!l! ~nd ncf.'..."'~t'Mod W etJl'l!ll'Ufttty-w:t~. improv..nts of aU klnt!t.

S~:l') c~et'/Ilt(tn replaeeet 233 -.11.. of vastolul .alh ditcl1tts witb

c()nct'etel:f..f!1!~ dlt~h~1iI or ,Lpe lines duru'l the S yNd .fter c.ompletf.;,n f'Jf



•

\ With flood t'1t"l!"'Ventl.'On, _1'. fa%1!'enJ '"rne4 to a.h hilh coat. ~t3tt

btemne ct"""P~ •• lett,.1ce, asp4t'np., Irapes. etc. _ the ,_ acn ITO'S

f.~ rose from le•• thAft $200 to IJ\fett .400 Mt'u'na 19'0 .4 19GO. n. 36 .

DIU•• of f.m l"'O-a&s t-a...,ed ad.nee 1954 1.. 10 aU.. IIJOft t'" all the 'ttl.
pnv{ottsly paved. A one tn11Uon _Uay bot.... devel"" laP Men kUt

tldjacent to OM of tM Whit. t~ ..... c_.._ fipn. 'hew that the

't0WtW of (:uf)~:t'••r an4 Avmwal. have _1'. tha d~l" 111 popul.~101l &ncl

••ses.ed v~tu.tto~ of pTnverty 1ft tbet. tw9 t_eerpoTated towns t~lpt~4

hetwun 19JO ami 196/).

The :ll1U1U.-miUbm t.bller PhtHtnix At'!' Del... C4mteJr has ,"-eft

e.tabli!Jl1~d at Luke Air Faft. la•• aM the C.,.l*, Boa.tns Project of

1,000 ~$ fot' Lu~ Air J'OI'n Ia.. P8doue1 baa ... hUt on 1.e"fti! that.

WM uftder ~f!ltel' 6 .•.Ttnl the flood. of 1951. "Ibn. t~'" 4ICtu of fertUe 1".
,-revicNsly aba40no4 have Mea net.teed ani aft .,. ' ......01111 ct'OpII valued

at ovel' eme m1111.o11 &:tU.r. aADU&U.,._

)ft'. ~". II. ~r::lnat Vie. 'PtUl&m.t .f~".~t •.,..t
"Frio\" to tha start of thll '1"OI1'e'a, "~ p~t7 ... em .evtt'C'al



•

•

occe~ t~l!'lJ, $T,d:f~t'ed extenaive~ fl"Ollt nuh floods t hl:vti'18

th.tr ~rt~t'l'l in the 'White Tank Mountain Ar.... We feel ttUtt

'~lth tl..'! dhl~w,f:"n and detentt"im. n_ l\(lIW tn plee_, that Otl1.'

~H.··.J'pt't'tr !f.i, fi)r the first t:bo.ll.!... adeqqtely protected fr.<:'!'1

tM~ typl? of ~~~e."

1·!'.;~," Too1."',bttl"g, 6!'! old timer I.n tb••rea. tUde the foU(!oV1nS

wrttte~ ~tnt~rt:

'Our ~~,H Cm\i'll~rv.t1(Jn Se!'Vl4Ze deltet'Vfl I'"st credit

£01.' tl'le l~t\(!e!t.'rsM.r and Vf!t'ybn'pfllt'~part the, p ta}..d

In br:lf!th~8 tnt>') bet... the ~'b!t. Tanir.. 1'1004 Contn'll

r!"oj~t ht H.f'*tern Marl~O'P. C~mt1. Arf.~..."

'A"!fuT'3 thIs protection ._ gh'1!1'l out' e.or.muntt1. flood

h!'.~ar~l<\'l un4 actHal~ were lIfoarect that pmperti9s

,m" d~Y(rJ.'.1~!lt8 wet1t lostnl ~·a1.l". and rllks b'tV01V*d

dt.!H:,m.rl\~~d <:npltal tnvt!fltmout Attil ~anslr.m.

'Ch.tr Crn"l1;I'l.t~tty flood c()ntrol proJeet h••efoctlv.Iy

rl':ote(~ted mre than 70,000 acr_ of valuabte and llit;hly

l'~od'~'f:t.t\'. qri("Ultural land. J.nt. Ail'roree ..... the

7~~1 Att' fa(':!Uty at Goodyear, CQod)...... Aircraft, tl'Mt

Tmlt'..9 of COrJ~1:;,e:tt'. AVtmd41e, u4 Litehf1eld Park h8\-e aU

~t"OHtetl n,n th4n doUa" un upft.4ls. AU these aress had

~ut£ered llear/ d~ nd W'Uld have eomf.muad always

h.1euly V'tjtN!ra~l4! without effe<!-ttve flood eontrot.

l',":ttfl.'.:!d crt!~Ut: and roeoplUon .bcN14 .. ltv. out.tand1,~,.

lcadc'''''~ ,rk."e tl~t••• eff01't. finally bwut;bt White Tanh.

rlO<H'1 r.;"nt~l P~ject into htnt ad Mde our boIMI amI



..8-

propert!es. 0"1:' total ~onau.lt1. .ft:ttft anel .are frora

tb. 1'''I.t''l (1..... .". lou.. Q had. '.'ON nffend _0
frequGTItly.

C!~.rtrnlth )tll:t{ie,,".ert, •• of 'tM fiD4Mt ....t effective

etth:ena at'!:f f:O'Q:'1ltTy e-ve:r had... out' captaln. Lattleft HU1.

C'lUt' At"lta CQl'l!lervatlonl.t, .... ""'1' km:wa to #41 'Xt een.'t Ito

don.' • nte offeetl..". coo"t'atloBaloUl ntla our 80U ConMnatlon

State !~!tteet'. lUI 'funft'.. tu...d tbi t1. in OUT f'4var.

C1I!M'!'al Cluu'lel Jon, thh C01I.'lIIISII." at :L1ake 11.14. va. a

.'-'!-at "~1r tn d~le,t.na nc..-nttton IIn4 CGOpO't'atLcm in the

",lUtary lenf.e... Our, aU A:rboaa'.... aU ANrlea'. CftI 1lay4n

ran tn~o to tom lIn<I pt tbt Jo'"~ tor the po4 of blt

feUow 1tlan. Thm. finally "1th uatta4 1tecld.• put tosetMr,

_de .ffeeU,ve. ~ bl'O\tSbt 11:tto ~ttoll1t7 ... lta~ (who baa

JUan,.. Utlu. '\!t hI.• t".1."'I'b1, heN tI.. th1'OU!Ih OUI' A~;t& Fria

SQU ecna.nat!"" O!atrtet.). 0tI~ ~lty W1l lta leml. and

Nny t1Mta ~U,.,~rqlna 'iabt.

"T~e men and IlImI otben ttl CCIl8:tatty, .tate. C'!OIl"t)' aftd f.dn-al

l!tltt'Vtce have tter\"'84 theil' eount:l'y vaU .4 .. $1)11 CoN.nation

Ser\'!.-:. bu as&!:n pnmm ita wort' to ,"ROt ael cOnti.

pnerattoa. in la!et1e.. n

Henry ,. , ...~4, £naf.lleft' ..~ tor the Inlptlon tHltl'iet ••1.4,

''The flQOd. forced the DiatJ:1ct to ...-. 1ta ,.,* Worlel W.r 11

.ffort.to 11M Irrll*tton c:&ftd:i. Ii.. floo. ,'t'Otect10!'l h..

ben provided WI' Dletrtct hal U...a vitk COfte~te 20 mU.

Gt it. unal.• &nAt ,1.. to line ..thee 12 aU.. t&l. wtntv.



It formcTl] ~~at the D!strtct $10.000 to t12.ooo ~J411y to

nrair tilt! flood damq-o to canal.• and t",Ul1atl.c>ntl. SiMG

19;~ ~~r flood ~t~ge hGs been~Jtilibt ••"

John tte'Onn{eln ~f. fit-fAn.1ey ItcDlmlelll r&~ told D1.ek Schwab, SCS At...

EnaLt~~r, thltt:

I'Th~ !f(~l'll!}T &pflnt eot'18t-ructil'll the lt1blte 'tAnka !fountain

rrojeet it! tt14 "at money ,pent ill thts area .inc.. 1 It<<Ve

been far.oh"'3 here. We can~ ~t'OVemeftt.t ,,~t in roeds

~mS crt''Plt wlthout ttle. rllk of bet. wubed ....y."

~'Our lo.ndQ aN dir1!etly in the path of l'nrvtoue floo-tls and

the~ have bf!!e-n a 1f.fuaver. to us. We em now Un'!

our 11'1'in4tl~n dltehedsnd. aecuntely level cur land without

lenT. nf h.u:v.b'l1J to eO'Mtantl1 'r'eratr flood ~.n

Ht". Rntl~rI11 nlldltty. Ift'r8i! eeale vep-tabl* 8'l:"OWf!1' s.14,

"Hy nw "1l11ua'!>le fana was pmattcally WOTthln. prior to flood

AfJ IlW.U1tbOrG of the ot'1-ainal boat'd of sen Supenlaon fttf..red, t.l4!abera

of the rt"etrlent l\oard of Dtreeto1'8 "reelected to weeeecl tbom. Chainnan of

the P'rM"mt l"',ottt'd 11 M.r. Je.ss C. Ua.t:t, • prcmimmt fl!l%'lDlJ: who replaced the:

lste cPt. Dale nu~tea(t. t-h-. W. NeweU Krtns. Vlee lnteldent of Goodyear

'Am~, hlnml to over 1200 SCl) nuperv180ra and cooperato... who have won-'

(,;OODYlEA.:~ !>.iTATJ..D tl'tpo to Ad.zona. ",as appointed to lUi the Ut1«:ll:plred tom of

the ltlt~ f:enneth n. Metuctt.en. 11r. lten1'7 s. bymnd, Ena1neer and l-tanas. of

the trrinatton Dlstr!et was elocted to fill tho ~aeanc7 created by tl.

"t1r~nt of tbe lat. w. u. Lent. lir. 1a)1t1Oft4 has forti,. p.t -1aht ,ears



• very ably 114114110.1 tbe job of apokftmn lot: both the SOU eoneeTVation Dbtrlct

and the Ird.gatlon Dbtr1at tn the eo""tt'U¢tkm eM ...lntenance of the work.

of !mrl'Q\"etnent in the arN.

•

•
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White Tanke Dam 13. The main canal of the lrr1.ation Dl.trict 1,
immediately left of the dem. Cultivated lands are to the left,
off the picture.
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White Tanks Dam 13 near center of picture. Irrisation Canal 18
immediately to the r1sht of the dam and the farm land. are in the
right backlround.
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#3

White TanKs Dam #4. A portion of the protected irrigated cropland
may be seen At the upper left of the picture.



•

•

•

White Tanks Dam fr4, center foresround t irrigated farm land in foreground
and desert and mountalns 1n the back,round.
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Corner of Western Avenue and Litchfield Road dur1na flood of 1951.
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Same view in 1961 showins modern buUdina "here airplane. were
previously parked•
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.. ~.todem ~~~<P~n~- ~e~te:j ~~~;p~lte corner of aame inters.etlon.
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Flood waters .t Luke Airforce B•••• 19S1.
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fr6n

Same view taken in 1961.
waa.-.r84e-1\Hy--cmnpt1!~•

,," (-f
7· /rf... t'..,.. "/"" (, '"..~··L€ (t!, I (j

Corner of lars. ReV building at extreme left,
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LukE2 Airforcf! llMe Housina Project. Cheekered water tower in center
bAc!r,ground is the same tower that appears at extreme risht in views
6A and 6B.
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ff.7

Stalled car on flooded county road in 1951•
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Irrigating fall lettuce. Road pavement, eonerete ditch lining, and
precise land leveling installed .inee flood protection.
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•

Sketch showtns the Flood Retardina Ba.inl in ralation to the drainase
are., the farm landt (shown .haded), and the communiti•• and military
install.tiona they are d.'laned to protect.



• Condensed Summary

WHITE Tl\NK. AND TRILBY WASH PROJECTS
ARIZONA

: .3•

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 A.F.- - : 2655 AF

Reservoir Capacity in inches
of runoff - - - - : 2.1

Crest Width - - • • 10'
Side slope - - • - - - - - ~ 2\:1 & 2:1
No. of outlets - - - - - - - 3 pipes
Size of outlets - - - - - - : 4811 ,48" & 2411

:

Max. Discharge through outlets: 
Evacuation time - - - - - - - :80 hra.
Sediment Production:

Ac.Ft.Per sq.mi.per yr.est.: .3

Structure
No.4

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

1.9

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

118 hra.

McMicken
Dam

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

:
·· 1.6

12'
2\:1 & 2:1

: 1 box
: 11' x 20'

4400 cfs.
····: .25

Total cost' ,of Project 
Private Contributions
Public Contriol1tions

Annual 0 & Mcost(Non-Fcdern1):
Estimated annuaL cost of :

project
(50 yr. amortization) - - -

:

$395,145.00
196,057.00
199,088.00

3,750.00

20,860.00

··
:

··

$2,180,000.00
180.000.00

2,000,000.00
17,000.00

115,000.00

•

Estimated annual benefits - -
(SO yr. amortization) - - - : 35,220.00

. , ,) ,_;) vt/ •• /
Benefit - cost ratio 1. 7 to l/-1'/.v,k-a ~f JJ-~11/'t-,

/. f I b,y!p I'
::::- -:f r// 1112'.1, .

v ' tI

:
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UNITED STATES~. _.'ARTMENT OF AGRICULTURE .-',
SOIL CONSERVATION SERVICE ROQ!l 6029, federel Bldge, Phoenix, ~r1zon. 65025

P.l. 5fi5 - Hydrolugy
OATE: December la, 1970

TO: E. J. Coro, HS8d
E&.WP L'nlt
Portlnnd, Oregon

L.
J

lIIe ere currently 11181<1ng flnel de.igns en the Buckeye lIJeterehed, :.'l dams
with one having ft drelnegs ere. or ,. square Miles. The emergency
spl11~ay design end Gxc8vetion Is • significant portion 0' the total
project costse

We ere e180 ~orklng on the cottonwood wash deB with. drainage ~r•• of
250 square miles.

The WhIt-a Tenke Oel'll No.4 hed ••ter flow through the 8I'IIorgency spill.-a)'
In Sept~bor 1970 and we ere evaluating the aersty or this structure.

All three projects Involve Cle•• C dame. We would lIke rot th. u.s.
~ol!tthor Bureau epeclel studies .GC~lon to heve ft close look .t probable
mft~lmun precipitetion velues and area correctlon 'ectors for these
\IIoterehede.

(nclosed ere .etarehad mapa 0' ell three projects.

W::~ Ill.:tl!J~
~~~J/~J7 t:J .'

1YI. (. strong
Steta Cons8fvetloni8t

£:nclo8ures

cei . c. \\lett
w. Turner



DATE: December 14, 1970

W~~»M~K~~XX~~~ Suite 326, Arizona Title Bldg., III West Monroe st.
Phoenix, Arizona 85003

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE River Basin-Watershed Planning Staff

SUBJECT: WS - PL 566 - Whit e Tank s Dam No. 4•
TO: J. J. Turner

WHITE TANKS FLOOD REPORT

L ...J

1. In the summer of 1954 two flood control structures, identified as
White Tanks No. 3 and No.4, were built by the Soil Conservation
Service in cooperation with the County of Maricopa @oRo@! the J!!un~ci~
Water Conservatiof} Distr.ict .No. 1. ~.-.2!4..t.., a-,-.. .",.... ~~4.'
G-o-w~~c~~

2. The project WaS known as the White Tanks Erosion Control Project and
SCS participation was under the Pilot Watershed Program.

•

3. It is reported that 4.5" of precipitation were recorded in a guage
near the intersection of Jack Rabbit Road (195th Avenue) and West
Indian School Road. According to the Salt Lake City R.f.C. map,
dated October 20, 1970, the total area was in the 4" rainfall area.
The 100-year, 24-hour storm for this area is 4.0 inches.

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 Jack Rabbit Road in the vicinity of Thoroas 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 spill
ways of Structure No. 4 are at elevation 1050' with the top of the
structure at 1056'. The elevation at 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 and west of Indian School Road and Tuthill
road have caused 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 develop
ments between Jack Rabbit Road and Tuthill Road plus improvements of Jack
Rabbit Road divert still another 2.7 square miles of watershed into the
east end of Structure No. 4 along Jack Rabbit Road.

•



2J. J. Turner

8. Thus at the time of the storm there welsatata!af 18.9 square miles
of watershed contributing to structure N6.4. This is806 square miles
more than the structure was designed to handle.

btJrrvL-V
9. It should be noted that deposition of coarse sands in the ~channel l!JIPl-h<.

W~ .,f s (t.~/<D f Jack Rabbit Road limit the flow of water .~iverted into structure
No.4. Excess flood waters flowing south along JackRabbit Road over
flowed the pavement in the vicinity of Thomas and McDowell Roads causing
damage to an unknown number of homes in the subdivisions east of Jack
Rabbit Road.

•

10. High water marks indicate that structure #4 filled and the 160' wide ,.
west emergency earth spillway flowed for a short perIod at a depth
averagin~about 0.8 ft. The approximate maximum discharge from the
spillway was 250 efs. There was no erosion in the channel except for
a small I' deep headcut at the extreme southe?'~~wbere it emptied into
a flood channel along the northside of an auxiliary Air Force landing
Field. The flood channel appeared to have been qarrying ten to twenty
times the spillway flow.

•
11. FlolJJthrough the 175'wide north emergency earth spillway averaged

about 1.6 t in depth. The approximate m'aximum discharge was650cfso
Surveys after the flood indicate that the crest of this spillway Is
now about 0.4' below the elevation it was at the time of completion.
It is helieved 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 asa practice ground for horsemen
and motorcyclists during the 16 years since its construction. Thehigh
watermarks indicate that the water surface was 0.4' high-er at the Jack
Rabbit Road spillway than at the Tutfhil1 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. Flood wate~ through the spillway crossed
unimproved desert for one-half mile before co-mingling with water
flowing from the north and west.

•

12. The two gated principal spillways remained closed during the stormo
Had they been open they would have had little effect ~pon the reservoir
hydrograp~because of the intense short period of runoff. Thereservoir
wasemptie~-~hroughseepageinto the reservoir area.

r-3--c..~) ,- ~ clt?J)/~ ~

13. Structure No.3, withe capacity of 2655 acre-feet and a design watei'shed
area of 24.1 square miles, received an inflow of approximately 350
acre-feet. The rainfall on this watershed was from 3incheslo4inches
according to the Salt Lake City R.F.C. PreliminaryStormTotalfflap.
As mentioned in paragraph 7, four square miles of this watershed have



been diverted into the watershed of StrucbureNo. 4. These foDr
s4uare miles are located in the area where the rainfall was 4 inches
or more and wnerethe storm Was quite intense.

• J. J. Turner 3

•

•

14. Based on current SCS criteria for a ClassC Structu~e this sto~mwas

equal to the design storm for the principal spillway hydrograph.
Because of the extra drainage area there was some flow through the
emergency spillways. /,.',1 "'-',;'/7:1))

t'

IS. BBsedon a tlass CiStructure Classification and a drainage area of
10.3 square miles an emergency spillway hydrograph was ~outed throug~

the existing structure No.4. This routing showed that the earth
spillways would have a discharge of 8300 cfs. with the ~atersurfaceat eleva
tion 1054.2 and a velocity of 7.0ft/sBc in the west spillway and 7 0 6 ft/sec
in the north spillway.

16. A Freeboard Hydrograph based on lO.3square miles was routed through the
existing structure #4 and it Was found to overtop the existing structure
while the inflow was still increasing. If it is desired to keep the same
size spillway in width at the present location it will be necessary to
raise t.hedam apprOXimately 5 feet to handle the freeboard storm. The
existing structure has a maximum storage capacity of 2,000 acre feet,
while to handle the freeboa~d storm it would be necessary to store around
3,200 acre feet, when the spillways are flowing 29,000 cfs.

17. Since the original drainage area cannot be handled by the existing structure
No~ 4, it is recommended that cqnsideration be given to correct thB
overloading of structure No. 4 by combinations of the following alterna-
t Iv es:

A. Redesign the roadway fills an~channe1sin Sections 18 and 13 $0

as to permit the four square mile area in parts of Sections 2,3,
10, 11, 12, 13 and 14 sathe area will drain into structure No. J
as originally planned. (See map attached.)

8. Construct one or more small retarding structure north of Indian
School Road to control runoff from all or parts of Sections~3, 14,
17, 18, 19 and 20. (structure No. 4 waS not designed to receive
runoff from this area but since 1954 the runoff has been directed
into structure No. 4)0

c. Enlarge structure No. 4 to enable it to safely handle runoff from
the original arainage area plus the drainage from Section 29 and
32 that was not originally planned tn be handled by structure Noo 4•



4

J.J. Turner

The Emergency Bydrograph routed through the structure for the 18.~ sq.
mi. drainage BhbWS tha spillways would need to handle 16,000 ~fs with
the upstream water surface at elevation 1056.0. The velocity in the
west spillway would be 9.1 fps and the velacity in the north spillway

would be 9.7 fps.

(1) .The existing spillways will discharge 12,000 cfs. with a velocity
of approximately 8.5 D?~' If the existing spillway is retained
and the problem is co~cted by raising the dam it may be necessary
to protect the spillways from erosion by lining with concrete

or some ~ther type of protection.

This enlargement can be done by widening the existing spillway
so the dam will not be overtopped or by raising the dam to prevent

the overtoppin~ o~ a combination of ~ha two.

F. The existing principal spillway pipeS are not being used as designed.
The rlownstream outlet channels for these pipes have never been con-

structed.

E. If it is not feasible to increase the size of the existing structure
No. ~, ~dditianal flood control structures should be built upstream
from structure No.4. One possible location would be in the S. Eo
corner of Section No. 23. Another possible location would be in

Section No. 25.

D. If it is desired to co~roltha entire 18~~ sq. mi. drainage area
with structure #4 and the spillways are kept at their present location
and elevation, it will ba necessary to raisa the top of the dam to ~
elevation 1063. At this elevation the storage will be approximately
4,000 ac. ft~ with the spillways discharging 55,000 cfs~ Tha above
numbers reflect the routing of a Class "C" freeboard storm thro

u
9

h

the structure.

•

•

It is ~pparen~.\tlat structure No. 4 as it exists today is not a safe structure
according to ~1'l:!r criteria for a Class tIC: structure. Since theoriginallO. 3
squar

a
mile drainage area cannot be safely handled by ~he structure, the ext~a

drainaga~rea diverted into the structure can be controlled before it gets to
Structure No. 4 or the structure can be enlarged to handle it.

Conci usions :

•
r James M.Malone

Hydraulic Engineer

Attachments

cc: R. E. Rallison - Portland
G. Watt
C. Maguire

Robert M. Bartels
Engineering Specialist

w/Attachments
"
"
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Arizona State Office. 6029 Federal Building. Phoenb. Arizona 85025

December 29. 1970

Col. John C. Lowry
General Manager and Chief Englneer
Flood Control District of Maricopa County
3325 Uest Durango Street
fhoenlx, Arizona 85009

Dear Col. LOln'y I

Enclosed 1s a report prepared by J. J. Turner, State Conservation
Engineer, SCS, dated November 12, 1970, of the stom of September
5, 1970 as it affected Structure No.4 of the White Tanks Project.

l~e note from copies of minutes of the Citizens Advisory Board
that the Flood Control District of Maricopa County has taken
note of the fact that the drainage area contdbutine to Structure
No. I. is now considerably greater than originally designed.

Since the stotm we have made some hydrologic studies and flood
Toutings of the area and the reservoir and will be happy to make
any of this data available to yout district.

Sincerely yours,

,,;/
I' ~f. E. Strong

State Conservationist

Attachment

bbcl
Gerald Welsh, Asst. State Cons.-I~/sheds

Cliff ton Maguire, RB-Watershed PP
George Watt, State Design Engineer
(lli~ v/~~/)) e, N~ t& l/ .

JJT:csw

,.



UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE Room 6029 Federal Bldg ••

•SUBJECT: ENG - Discussion with Lee Cheiek
of MCPCD regarding Caterpi11er
Proving GrolD1ds

pmep.:t: 8;tf~h
...._-, 'II'~ .

DATE: Pebruary 23, 1972

TO:

I
/

•

M. B. Strong
State Conservationist

February 22 I ftlet with Lee Ohetek, MCPCD. to discue. the watershed
drainage into Whi te T.anks No.4 fran CaterpUlar Proving Grounds.
The following actlon-tu;i!i8 rifoe"agreed to I

1. Lee Ohetek will inquire concerning the topographic maps of
the caliche pit end pond in Section 18 suggested to be
prepared by the proving ground perecnnel in the report: dated
October 22, 1971 by Mr. Turner. If the ItI!lpa have been
prepared, Ohsiek will request the survey infontation 80 a
storm routing l'Mly be made by SCS to deteraine adequacy of
the storage to contain the runoff or if aodification will
be necessary.

2. Lee Ohsiek will inquire 88 te the stat:u.s of the diagonal dike
along the mid-section line (Section 18) to be extended r:M
to Camelback Road to divert flows to the north into Structure
No.3.

Concerning the Buckeye We tersbed Project, the following was acc01ll
plishedl

1. Mr. Arrington delivered a cost estimate for the ramp crossings
a t Johnson fbad and Palo Verde Road, a sponsor'. cost i tea _ ,~ri J ~ 1 ~_\ 1 •
$81,121. Mr. Oheiek stated this figure wUl be included in
the ir budge"t request. for 1973 fiacal year.

Concerning the Guadalupe watershed Project, the following was done.

Mr. Arrington suggested the MCPCD include in the eurrent land
rights map prepared for Guadalupe Project sufficient area to
relocate the sewage leaching field dowDstreaa of the Saddle Dike.
Lee Oheiek agreed.
Arrington will send the PJCPCO a copy of the land riGhts work llIap
and 8 sketch of the existing leaching field with the dimensions
of the field. He also will notify the AHD that the MCPCD desires
to include this relocation iii the current land rights IMp and
request that they work with the Jl::PCD.

Ralph Arrington
Assistant State Conservation Bngineer

N"'.I John Lowrv -Chris Wil1is1IIII
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M. D. Burdick" Sta.te Conserrnt1onist
scs, l'hoenix, Ar1zolll1

J. J. Turner" State Couaerva.tion ~ln~er

ENG - Trip Report - Watershed Protection

. On the nfternoon of '';ed.uesc'lrty, lhy 10, 1967, Messrs. Melvin M. Culp,
Chief, Design Dranch, \;n.Ghin£~t(:m, D. C.; F. K. lo1uccus, Hend, Design
Section, Portlo.nd, Orec.on; Ralph M. Arl'ineton, lIend, Design Unit,
Phoenix, and I inspected the H.hite 'l'tml~s Pilot Project dnm #3 buil~
in 1954 and tho nearby 1,:cNic}tcn nood control do.m built b1- the Corps
01' EnGineers in 1956.

Evidence ot 1'orrncr crnckine nnd some existing open cracks were noted.
in the }lcr,u.c:;!~~_structure. It appea.rs that annua.l dragging of the
surface 01' the diitii·'togethenrith local rainfall bas healed a't least the
surf.ce of ""me of the cra..Cking tha.t ws quite ~voJ.ent 4ur1q the
period 19513-1960. . ~ \

no appreciable cra.clt,ing v.:l.S noted on'mat.e 'l'8nka Ihm #3.-----..
---nte Ponerline Ibm in the Apache Junctlon..Gilbert project, the Poverl1ne

channel route and tho Florence Arc:::&. nood prevention dam were inspected
on the mornine; ot l'hy 11. Doth vialtors were highly complementary
regarding the adequacy of c1eslgn and the qualitY' ot construction. .:

A preference was Expressed for the drop inlet type ot outlet structure
as used on the Florence Area over the hea.Chs.l.l type used at the l-hr;ma.
and Powerline dame because the hydraulic characteristics lessen the
poso1blUt;y ot neG'otive pressures or ca.v1tation in the outlet conduit.

'Where differences in elevation permit ve will use the drop inlet,
"Florence" type. Where sitUlLtioos dictate the hendllall type, the
cntrnnce to the pipe lull be strea.mlined to improve the bydraul1c
chnracter1stics. llca.d"Y.'noll type conduit entrances wUl be avoided
where water heads in excess or nppr()x1mn.tely 25 ft. will be encountered.

The crncking of the fill of the ~ngmn dam w.s 1nspected on the afternoon
of lhy 11. It lll1S noted the,t longitudinr.u. cracki118 \.11S m.,re prevalent than
transverse cracldng. It (l.l?pcercd tha.t some transverse cracks my extend
!'rom the tront to the douus'tirc:1m fuca ot the da.m. The cracks at the
surface vary in vidth from very minute to as much as 1-1/2 in. Depth
or cracks is not .kJ1o"'''n but *,ome are 1n excess ot 3 ft. !rhe craekina
appears to be 1I1Ost severe in the upper; ft. to 8 ft •. of the structure.

'4••• ~•. , ••



•

•

•



•
~ .dOO L.~..,..J

'Otl3XI

- 2 -

..~ . ····I·dOO:
Otl3X'
~' ... ~-

rr WAS AaHJ1ED that the sponc;oro r.hould be encourngcd to dl'ag the
surface of the dam 'f11th n farm typo spike-tooth ho.n:ov, a hco:vy ship
anchor chain or other cqulpacnt thl.:'..t ..roUld crcate e. thin surfa.ce
mulch tha.t would tend to fill up the cJ:'O.cka and provide loose Ilnter
ia.l that could trickle into the cracka under na.turaJ. condit1ona or
ra.in, 'Hind and insect nctiLm. !JJ:('•.;::sring the surface Yi11 aloo tend.
to reduce e.nnuaJ.veec~8.~ion tl:::I.t, "1hen dead" r:n:y tend to keep soU
trom fillterinz to the bottom of the cracks.

The crackinz on the M"c,m.'1. D:).~ 10 uniqt:e in that the s011 types used
~n conatructlon aTe not nJ~~1~11youcccptlblcto severe Gwel~1n~

and/or crackine. ~lece low pl~stic, loam Cl~Y3 with plaotic indexes
rcng10 li from 3-11 gcncmlly "rQUld not yield deep surface tension
cracks which are evidenced at the oitE:l. It was agreed. that further
study must be rode to dctm:"T11n~ thO internal lOOioture distribution
nnd m:)re clooely the soil chn.rn.ctcl'istlcB to correlate the t'"10 tor
future conBidel~tlon in pro~er design of earth atructurcs usina these
s::>llo.

H~OGr8. Kenneth Druot and BUl Hildncr ot the Watershed and River Baoin
Planning Stafr accot1panied the gJ"oup on )'1o.y 11.

At an hour long conference on rhy 12. }·Icnsrs. Cull' and Mucous exc:ha.nBcd
techniea.l ideas 111th the en3ineer1n~ and goolos;r members ot the State
Office etc.ft.

co tol
E. J. Core, Uead, E&1·1P Unit, Portle.nd.1 Oregon
H. M. Culp, Chief, Deaien Dr., tkl.shine;ton, 1). c.
R. H. Arrine.ton, Head, Design Unit .. Phoenix
J. R. Ferrin, 't;'UC, Phoenix
W. E. ParDons, WOO, Coolid.$e

,.
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I.. r.. n1.11" 1\ref', C'i:;nnor'YatlonlGt
'~(';; , 1:hvenix,. il\,ri'r/}M

,'•.1. 1'uln~r.t m~t\te O::mnervatlonJ';ncl1neer
'~;r;, nl,,~n:l,x, "x:11(~)fla

In (,-')1i~~:"v ~J1 ttl ~~UJ..1!",m H. ;3t.~u:L1.~~, c:'tmstntCtion C.peela11st W,flF T'nit,
J':lhn rf.,tj(~'r,.nill t'Jld,oor t".!){l I V1~',;tte:t the r~ttt¢lten (\00 l+'l'dte 'rnnltAJ
Gt.!1,etm't::~ ::)In ~~y 1. The 1t1.t'1":\C'e ,,~ w .turly the ·t;.rM$Wrs.~ e.n'1cklng
rl'O'vt:J"l:'~l,y notfl'd in t~ t.I)P ~t\.rf.'l!t.~ of the ~lta vitb r~1atlol1
to t!1.r::t b'l' et!tlC~tu:rt!fI ,,~ tn-e nrn t\fS81r)t1.ng·

i 'e "~~:~ rJ,~~,"'l'efl tC) oott' t.h'lt the eM\etlJ'\€S ftl;p8r8 to be l~t'u!' 1M'ft':re
n,)""" tJ.."'\n n')t~" nt. v!£:1f;.JlI, e;'i'O l!\nd t,hrett )~r3 ago. It ~!'. that
ltJ(-:N. !':,\ln3 t,o~;::t'Uler lrl th G\U'fMO IlelDtt!.rvmee o.t the etructures bas
t.'f~tu::(!d <:':m~~ld~rabltel rll..UO{~ of tl~c""ak.lJ.

"(J fiDt.rbr! that t.raffie ~m t.:'lr!.t\it\ UUl'!tbet" thrM ~ r.t.)u.~ llC.\. enue.ed t!~
c,)n~l'ltleUon9 of !,J'tln~,'f:I,t.c!.· !~Mt 13 ca.using tJ~ mnU gu..Uy c:mtUn.;..:;
~t t.1~(' L!t o'Ut~iJ~;\'! cfl&!9- n:t the fill. I ~1~e:eSt that. at the time 1:>! the
next ..l')h'l~ 1.n~t1f>n of t'h<e ct.'::'\:l~tu~ e:m,ddt'.t'Ilt1on be pvm to
1ncr-el,nl n;'; t~ (~.ro'lin or too x~,oo"ny on the er!,St at OO't;.}l tl:nmS tb'r'ee
nnd f'W",. the objc(!t. bC".btg to cn.tt,R IlJ.1m;aWTi :rurtotr in at. sheet l'Uther
tbt';n ~\t l':··lnta of Cf;:;ucfmt,l"aU..,n ..

P. f,. -\i~)~d.!1n, l-"~8t. Stt't;te G(.~serv.'" \1aterabeds
!... q. ~ :1' '1 nnit, LUC1 fl'r::renlx.
1;.. n. ~ t'.,nl:f....;, I;;M 'f Un! t., fortlmld
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WKTE TAN<S EROSION CONTROL PROJECT
, AGUA FRIA SOL CONSERVATION DISTR1CT
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Photns Jay C. Hohl'ftsol1

arizona construction

Overall view of the work at Trilby Wash. At right is CATERPILLAR
DW-21 pulling a 50-ton compaction roller. In center a TDT EUCLID is go
ing up on levee. Left center, other EUCLIDS are loading. View is west
with White Tank Mountains in background.

Work Gets Underway At Trilby Wash
Fredericksen an:! Kasler, Fontana,

Calif., are well into their work on the
Trilby Wash Detention Basin and Out-

•

Channel northwest of Luke AFB.
$1,393,273 contract is with the

_A'PS of Engineers, U. S. Army, Los
Angeles District Office.

A battery of earth moving equip
ment, including the most modern com
ing off manufacturers" production lines,
is currently engaged in moving the
tons of earth necessary for the project
which is near the foot of the White
Tan k Mountains and will control flood
waters in a drainage area of over 300
square miles. In the past these flood
waters have caused several millions of
dollars damage at Luke AFB, Litchfield
Park Naval Air Facility, such towns as

Litchfield Park, Goodyear and Avon
dale, and about 50,000 acres of highly
developed farmland.

Because of the lack of natural channel
capacity below the Trilby Wash Basin,
the ouftlow from it will be directed
northeasterly through the outlet chan
nel toward the Agua Fria River, which
flows south and joins the Gila River
south of the Naval Air Facility.

The detention basin at spillway crest
(el. 1354) will have a water surface
area of 2230 a~res and a capacity of
19,300 acre feet, including 2500 acre
feet for sediment. No storage for wa
ter is provided.

The basin will reduce the standard
project flood - from a drainage area

of 247 square miles - from 35,000 cfs
to a maximum outflow of 4450 cfs.

The dam will be an earthfill struc
ture, 50,100 feet long and 31.5 feet in
maximum height above stream bed.
The outlet channel will be about 30,000
feet long and will intercept flow from
a drainage area of 71 square miles lying
between Trilby Wash drainage area and

_the Agua Fria River. Flow entering
the outlet channel will be prevented
from overflowing by a levee extend
ing almost continuously along the
downhill side of the channel. The levee
will have an average height of 8.5 feet
abov eground level and a top width of
12 feet.

(Continued on Page 27)

Left - First of its kind in Arizona, this Model 5-18
overhung EUCLID scraper dumps its load atop levee.
Right - The new Model S-18 overhung EUC loads in

Twenty-four

pit while a TDT is seen dumping on the levee in
background. At right is a Bulldozer and in left back
ground another EUCLID scraper comes in for a strike.

ARIZONA BUILDER & .CONTRACTOR
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"\cetch by Corps of Engineers, U.S. Army,
!\.ngeles District Office of Trilby Wash

1I and Outlet Channel in relation to the
drainage area and the military installations,
towns, and farm section they are designed
to protect.

On left a new Model 14 TDT EUCLID
scraper is loading at pit as the Model S·18
heads up the wash to dump load.

)
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Photo; lily
C. Hohcrtsontrilby wash

(Continued from Page 24)

A brand new CATERPILLAR DW21 gets
its baptism of dust pulling a huge pneumatic
compaction roller. On right is a D-8 pull
ing a sheepsfoot roller. Both machines are
working on levee.

·'

---_...__._--.. -~~-.

Kitchell-Phillips On Phoenix Water Main Installation
Kitchell-Phillips Contractors, Inc.. Utility Division, and from Van Buren to Grant, between Central Ave.

plans to complete its big water main installation job and 16th Si.
for the C!ty of Phoenix in early October. Contract Top left - OTTA WA Hammer breaking pavement
was $240,575 for installation only, the pipe, hydrants and ALLIS-CHALMERS with hydraulic backhoe dig-
and miscellaneous items being city-furnished. ging trench on S. 7th St. near the Southern Pacific

Material includes 62,000 ft. of 12", 8,500 ft. of 8", R. R. Top right - CLEVELAND trenching on S. 3rd
and 4,350 ft. of 6" cast iron pipe, 15,071 ft. of 12", St. after pavement was broken up. Excavated dirt is
and 5.900 ft. of 8" asbestos pipe, and hydrants, fittings, kept from scattering on to street by temporary wood
etc. baffles. BoUom, left and right - The ALLIS-CHAL·

Two sections are benefiting by the improvements- MERS backhoe at work, and a small crane swinging
from Van Buren to Jackson between 20th and 24th Sts.. pipe into position on 3rd St,

•
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Condensed Swnmary

Capacity in inches of runoff

WHITE TANK PROJECT
ARIZONA•

Capacity
Length
Drainage Area
Max. Fill Height
Spillvray Size
Spil1lvay Capacity

Constructed, Spring 1954

Structure
No. .3

2655 ac.ft.
1700 ft.
24.1 sq.mi.
):0 ft.

,1'(''-' ' 11001 X )1
''i 7,:)0 cAs 16150 cfs.

2.06

Structure
No.4·

1036 ac.ft.
6800 ft.
10.3 sq.mi.
20 ft.
2 @ 165' X 3' ..
4400 cfs.

•

Crest iiidth
Side Slope
No. of outlet pipes
Size of outlet pipes
Evacuation time
Sediment production:

00 3 A.F. per Sq.Mi. per yr. est.

Total embankment.
Cost emb.
Cost Rolling
Cost Sprinkling

Total structural excavation .. 1455 c.y. @ .30

10'
2i:1 & 2:1
:3
4BII, 48" & 24"
80 brs.

351,481 c.y.
.212 c.y.
.02 c.y.
.02 c.y.

10'
2:1 & 2:1
2
30" & 3611

118 brs.

171" 728 c.y.
.212 c.y.
.02 c.y.
.02 c.y.

Site rreparation .. total cost
Clearing & Stripping .. " "

$900.00
$950.00

•

Estimated. total cost of project - - - - ...... - ~;417,375 .00
Estimated private contributions - - .. - - - 218,281.00
Estimated public II - - 199;088.00

Annual 0 &M Cost (non-federal) - .. 3,,750.00
Estimated annual cost 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 swnmer type storm
(.005 Probability)

Reservoir Flood design Frequency: 4" tropical summer type storm
(.01 Probability)
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Gully that threatened bridge.

. ' ••Clo. ",'__~ __~"""':.MI~

Concrete drOll and apron huilt 10 base
grade.

Nutc:--Thc lllllhol' is il~sist.ilIiL :Slate ClIIlSt"'\'U

lionist, Soil Cunsel'Yution Si.:rdce. StP'
Okla.

for Illotorists.
'rhe project cost :j;tjJiOO <lnd the

"will to work tog-ctllcr."

Saves a Bridge

By Leon J. I\fcDolluld

rr HE taxpayers got a bargain
when supervisors of the South

Caddo County Soil Conset'vatiolt
District and County Commissioner
George Nixon in Oklahoma teaJlleLl
up to do a $30,000 bridge-saving
job that neither conld do alone.

necause drainage from 1,800
acres was diverted from its natural
course to the bridge area, the
bridge, bnilt of reinforced concrete
in 1D48 as a part of a farm-to-mar.
ket roar! project, was almost ready
to fall into a huge gully ilnrl follow
the soil down the creek. 'fhe con
centration of runoff water was flo\\,.
ing- throllgh aJl(l nnder thc hrirlge,
and had created the gully by wash
ing :30,000 cubic yards of soil from
the area below the structure. 'rhe
gully WilS so largc that it was esti
mated it would have taken dump
trucks haul ing 30 loads a [1 ay for
5 days a week 40 weeks to refill it.

Commissioner Nixon went to the
district for help. 'l'he snperyisors
told him the Soil Conservat iOIl
Set'vice technicians assigned to the
(1 istrict con](1 Ilcl p 11 illl. 1'hc,\'
helped him dewlup a plan, whieh
included an 8-foot concrete chop
from the base of the bridge, and a
5-foot apron which bronght thc
bottom of the structure to base
grade.

Doyle Dirickson, district coop
crator and owner of ailjacent 1'111d,
granted the connty a 100-foot right
of-way for one-half lIlile. 'rhc gnlly
banks and all disturbed areas were
sprigged to bet'll1uclagl'ass to prc
vent erosion and make the roar! safe

Western Ave. and Litchfield Rd, dur
ing I!J~ L 1I00d.

...

•

frOll1 this \I'idl'I'shed-l'lll',,1 ilrea
illlprn\'l:lliellt:

Viec-Pt'csidl'llt '\T. N. Kring of
(1oo([ycat' F"rllls:

"('riol' to tlt(~ start of this 1'1'0

got'am, 0111' llt'U[wrty Ilad on several
oeeasiOllS snfrct'(,ll l'xtellsive rlam
ngc from flash t1oo11s, havillg theit·
origin in the Whitr Tank Monn
tain Arca. '\Te feel that with the
r1iversion aJlll detcntion dams now
ill plaee, om pt'opr-tty is, for the
first time, alleqnaLely protected."

•

•

•
128



Irrigating leveled field of fall lettuce from concrete-lined ditch,

ill tll(' Trilhy Wnsh nl'rn, and is
~w a part of the 9-mile-long

\I i('kell !Jam,

dllt thc big brcnk cnme in 1953
\I'hl'n (:OllgTl'SS appropriatrd moncy
to cnl'!','- 011 f1ood-prcven tion and
\rnJrl'shrll-jll'otretion \rOl'k in more
than hair a hlilldrcd sclected tribu
tary \I'atrrsh('ds o\'rr the ('Olllltry,
OIiC of \I'hi('h \\'as thr 'White Tanks
"pilot" \I'n!l'rsh('d pl'l1jl'd, Mean
\I'hilp, A rizolla 's Seuatol' Carl
Ifayllcn S)HIlISO!'r(l lPg-islation auth
orizillg the SCl'n'tnry of the Air
Force to ('Ollstrllct the Trilby
'\Vash detcll! ion basin all(l outlet
challnpl, lall'r dellicatcd as
l\rci\licken Dnm,

Thanks to the long range plan
Jling of thc 8( ~() slll1f'rvisors and
irrigation (list.rict oflicials, rights
of-way had becli arranged for,
watcr rigll ts sd.t lcd, and detailed
plalls werc r('ady for the 'White
Tanks projret, A eon tract for con
stt'lletion wns 1l.\I'nrded early in
1%4, an(l h.v .Jllly of the same
year, the White Tnnks work was
('()Ill p Ipted, at a cost of $420,000,

\'hich thr local interests con
tl!cd $320,000 nncl the Federal

Uo\'ernmcnt $200,000.

It ,ras be('a nse dalllHgc to de
fense instnllntions 'HIS caused by

f100llwatcrs from Trilby Wash
that the County of Maricopa as
SPOIiSOl' for both projccts ca\lrd
upon thc Corps of Bngineers for
Itrlp in the control of that portion
of the watershed, for 'rhieh local
interests contributed another
$2;'0,000.

The White Tanks and McMicken
nams have had a tremendous
effect on rural development and
triggcred a boom in the applica
tion of conservation practil'cs and
communitywide improvements of
all kinds:

SCD cooperators rep laced 233
miles of wastcful earth ditches with
concrcte-lincd ditchcs or pipelines
during the 5 yenrs after completion
of the White Tanks project-121
miles more tban wcre installcd
during the 5 ycars prior to 1954.
District farmers have lined or tiled
more than 400 miles of irrigation
ditchcs an(l prccisely leveled more
than ;'2,000 acres of the 70,000
acrE'S of farmland, 'l'hese measures,
plus more efficient use of in'iga
!.ion water, are credited with pre
yenting ,yatrr loss and waste of
more than 40,000 acre-feet annu
ally, or enough water to produce
S,OOO cal'1oads of lettuce.

With the protection of flood pre-

White Tanks project area with pro
tected farmland!', communities, and in

stallations at right.

vention, more farmers turned to
such high-cost, high-income crops
as lettuce, asparagus, and grapes,
Theil' per-acre gross income rose
from less than $200 to bettcr than
$400 hetween 19;'0 and 1%0. The
36 miles of farm roads paved since
1954 is 10 milrs more than all the
roads previously pavrcl. A million
dollar housing development has
been built adjacent to one of the
White Tanks dams, Census figures
show that the towns of Goodrear
and Avondale have more than
doubled in population, and assessed
valuat.ion of property in these t\yO
incorporated towns tripled be
tween 1950 and 1%0.

The multi-million dollar Phoenix
Air Defense Center has been es
tablished at J,uke Air Force Bnsc,
and the Capehart Honsing Project
of 1,000 homcs has bcen built 011

laull Hutt was undcr \ratel' during
thl' l!1GI. floods. ThrC'c thousllll(1
acres of fc!'tile land, prc\'iousl:'
abandoncd, has lJectl rcelaillll'd alll!
is prollueiug crops valued at more
than $1 million a year.

This is a typi(~al comlllrnt by
those who are benefiting directly

127
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Nation's First Small-Watershed Proiect

• Spurs Arizona Area's

By Julian J. Turner

Economy

One of White Tanks dams with protected irrigated land (upper left),

•

•

T Il B Nation's first small-water,
shed project to be completed

cont,inllf's to pay ilHlivi!lllal an<l
communitv clividends in increased
income an'tl cxpanded business and
public improvcments,

It is thr~ White Tallks pilot
wat.erslled protect.ion projcet in
l.\'Taricopa Connty, Arir., Two f1ood
l'p.tarding clams were built in HJ54
tllrollgh t.lle pilot f1ood-prevcntion
program; a lid H-m ile-Iong' l\leMicken
Dalll was finished in 1956 by tile
Corps of A rmy Engineers to clm
trol flooding on the Trilby Wash
portion of the watershed, To
~etller, tll(',\' ma,de l'pality the dream
of loral I('aders as parly (IS tile
19~O 's and 1!):W 's of protccting the
ff'rtilc, 1I('\I'Iy irrigated desert
lands, and thu growill~ com III II 11

ities I,\'illg' lH't\\'CPll the IIsunlly
(lry "\glla 1"l'ia H,i\'!'!.' allcl t.lle
,Vltitf' Tallk, WiekPnhlll'g', and
II il'l'og'l."phi(', l\IOllnt.nins to tlte
,vest and 1I0l'th,

1<'01' a qllartcr of a ct~lItUI'Y, tltc
Aglla Frin story was hasically one
of I(wal kadcl's wit.h vision, <letcr
mination, (llltl a decp sensc of com
""1I1il,\' 1'('spollsiLJilit.,v \I'ol'king' to
g-dlll'1' illid \I'itlt all a\'ailahlp. ag'rn
cies of Gon'l'I1ment to solve their
wntrl'shrd problcms of lanel man
ag'cJl1f'nt, soil and moisture conser
vation, ilnd floo!l pl'f'\"rnt,ion, Tt
includetl thri!' elilisting' the coop
el'iltion of tile Soil Conscrvation
Sf'l'virp. in df'monstriltions in the
rarlv ]!1,W's, hrforc ,Vol'lcl War n
sl()\\:rd th(,1ll clown, an<l ol'gani7.a
tion of thc Agua Fria Soil Con
scn'ation District in ) 9-l-G,

~ot.e:-The author i~ Stnle conservation engi.
leer, Soil Con~crvnlion Service. ~hocnix, Ariz.
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The story also included prepar
ation of dctailed Hood-prevention
plans aftrl' World War If, based on
a preliminary engineering' report
prepared by SCS in l(J41; and
agreement of the Maricopa County
JVlnnicipal vValel' Conservation Dis
t.rict No, 1, an irrig'ation district
cOlllpl'ising about one-half of the
irrigated lands of the soil conser
vHtion district, t,o Ipnd th(' A~ua

Ji'ria dist.rict cqniplllt'nt for c]ellr
ing brush and dig'ging- test pits and
to contribute other services.

Elforts \\'('I'e spul'l'e<! by fre
quent clatrlllging H(lsh Hoods from
heavy rains on the sparsely vrge
t.ated desert \\'11 tcrshctl, cnlmi
nated in Augnst 19':;1 "'hen dirrct
Hood damage from a sing-Ie storm
IIlllonnt('ll to *~l million, nich
farmlands and ripening crops were

\vil.slted fl\\'tij', in!i<,s of hlgh\\'HYs
and many sections of railroad
traeks were washi'(l Ollt. anll telc
phone lines were swept Il'\\'ay' lluke
Ail' Force Base anll roads lrading
to it were inundated, Training of
comba.t pilots vita.lly needed in
Korea 'I"aS suspendcd for scveral
da,rs, I [omrs of people living on
fflrms in the town of l,itehfi('lc]
Parle, nOOd."<'HI', Hnd ,\\'ondliin
\I"cre dnmagrr! S('\,pl'pl,"- The a ir
Cl'a.ft. plant. and the IJitehfif'ld j aval
Ai I' Fat'il i ty \I'('re IInd('r \I'a t('I'.

With $34-,000 of 1952 ProllllC
tion and Ma.rketing- Administra
tion funds and $108,000 contri
buted by the ilTigiltioll district,
and \vith SCS teellllical direction,
a dam 4 miles long and 23 feet high
was built tlmt p.n'cetinly con
trolled all lline subserluent floods



Ncll' Lal,c;-SCS \Vue L, B, IIcnretty has reason to admirc dual-IJllfJlOse lake
sUPlllying Cu1lleper's new water.

llams was ma(lc a dual-plll'pose
stl'lIct\Il'e to stol'e ] !)O,500,OOO gal
1011::; of water as all extra supply
fur ell Ipl'pcr, 0\' II10rc t Iia 11 Iial f
a year's slIpply at tlie present rate
oE cUllsllmption. Tlie otlier two
dallis are wliolly for tlood pl'eYen
tiOll,

Tlic clltil'C ]\folilltnin HI1Il water
slipll p\"ojl'et east $5:l;\()(lO, of which
:j;:l77,()()() was tlie local share and
ollly $Hi8,OilO thc l"ederal Gov
I'l'lllIlellt's sllare, primarily for the
tlllol1-prevclltion part of tlie Pl'Oj
pet. [,'or cypry llollal' spellt on the
pl'ojPet, a retlll'll uf ~l,18 in bene
(-it:; is Iwillg I'l'alizl'd. Hl:I'C are
some of tllllSl~ hl'llt'fits in enmml1n
ity\rill(: rllral area improvement:

Bl'l'allse of pll'lItiflll watel' allrl
protectioll frolll Iloollillg', thillgS
are looking- IIp ill the Clllprpcr
an'a. 'I'hl'l'e Ilew illdnstl'irs have
sl'! lip hnlllchl'S tlil'l'(\ and ot-Iiprs
Ilil\'l: sOllglit, illl'ol'lIl<d iOIl ilhollt
possibll: sih's. WitllOllt tile \ratcr
sli('ll dl'Yl'lopll1l'lIt, t111're '1'011]11 be
1I01ll'- 1101' tll(~ Ill'lI' johs 11011' Opl'lI
to sl:vl'nil hlllHln'llloc,i1 proplr.

('lIlpl~Pl'l' also 1I0W lias a new
Ilospital, tllP IJl1ilding of \\'llich
likl'II'is,' l!ild hl'I'1I 11"ld lip hl'(;,IIISl:
01" lal'k 01" \rali'I', ,\ lid Ill'\\' IIUIIIC
dl'\'I'IOpllll'llts, 11IC)111: possibll: by the
l'xtl'llsioli nf water maillS, al'p go-

~ '''.
- .

,.. .. ' ...
~ - _ .......

".I.

Il1g 111', alollg with a sliopping eell
tel' all a fll'eviollsly swampy area.

'l'he town of Cltlpeper has elim
iuuted most of its 1I00d hazards;
and once-hazan10lls 1I00el plains
al'e being convcrted to highel' value
IISCS for fal'lI1ing" alld COnIllWI'CC,
bl'ou(lclling tltc COl1llllllnity's tax
hasl~ in tht' process. I:oads in tlte
watershed have bccn pl'oteded and
bl'alltificd by I'oadbauk erosion con
tl'ol IIleasurcs.

'I'lte entil'C tl'ading al1rl resi(lcn
tial area has been cnllHnced by tIle
three ne\\' lakes, with total maxi
lI1um Hood pool storage eapacity
of ~,R60 Hne-fcc t" an(l hy thc
chal1lwl illlpl'ovc'mrnts, Heerca
tional space has been mnltiplied
for boating- 1I1Ill fbhing'; alia a :1-
acre picnic al'('a is ht'ing deYcloped
at ~rolllltaiu I:un Lakr, tllc fil'st
pHl'k cvr' I' rlevclrlJwd ill nulpeper
County.

'Wltill' the t01l'1I of C,i1pC'!H'1' is
cnjoying thesc Ilia ny bencfits from
the MOlllltain Rnll \\'at0I'shl'll Pl'llj
l:d., perhaps tlte gl'c1ltest ga.ills ",ill
comc to tllc al'ra's 1IgTiellltnl'ai
lan(l in I'Nlncrd Hooll clanwg-es.
l'l'ott'dion ,llld inlJlI'OVelllcnt of
tlt(~ fill'lliland 1111'ollg-1t s!I'PI)('ll-IIP
,Ippli(~atioll of t:OlISl'I'\'i1tioll III ('iI.

SIII'CS makes possibl(~ mol'c intrn
sive and pl'ofitaldl) IIS(' of t-1t1lt 1;11111

--.-

New Hospital:-Water del'elolled in
watershed project made it possihle.

New Homes:-Extra water made them
11fIssible, too.

alld illCI'l'aSl'S 1'i1I'11I vallll·s.
'l'II('sl' i11)(1 ollll'l' 1'1'1111'11"; 1'1'11111

tIll' :\)Ollitlilill 1:1111 pl'lIjl'I'l ,'xplaill
\I'lty it \I,IS ,.;"ll'l·It'd "\'1'1' i111 "illI'l'
\l'itll'rsllI'd dl'\'l'lopllll'ltlS ill lite
('0111111'), 10 n'l:"j\'l' 11)(, '\ill iltllal
\\'all'l'sllI''' ('OIlg-Tl'SS' ., \\';tln"lwd
l'I'ojt'd 01' 111(' Y('al''' ,I\ral'll 1'01'
)!)(il. ,\II'all\l'llilt', tltl' pl'opll: of
tltl' (:lIlpl'pl'l' an'a ,Irc h'II'P," OY(;1'
tlwir hal'lnlill of so 1lI,11I,)' sllI:"I,III
t.i,i1 l'dlll'nS for tlll'ir iIIY('stllll'nt,
allll tlie low cost of 0111,\' >l;1.1Iill a
year to llIailltaill anrl olll'ratt- tltc
pl'ojrct,

Notc:-Tht! uuLhor is ti.c1d infol"llIutilln ~p\.·cia
Lit, Soil C(Jnsel'v~ltion ~et"vicc, lJppt.·1' Dul"lJY, PI
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• Condensed Summary

l~ITE TANK AND TRILBY WASH PROJECTS
l.RIZONI.

Cooperating Federal ~gency - -:
Lengtb - - - - - - - - - -:
Drainage Area - - - - -- - - _.
Max. Fill h~ight - - - - - - _.
Spillwa'l Size - - - - - :
Spillway Capacity - - - :
Reservoir Capacity in A.F.- -

Reservoir Capacity in inches
of runo f f - - - - - - _ _ _

Structure
No.3

1954, SCS
1.5 Mi.
24 sq. mi.
30 ft.
800 ft.
11,750 cfs.
2655 AF

2.1

Structure
No.4

1954, SCS
1. 3 Mi.
10 sq. mi
20 ft.
2 @ 165 ft.
4400 cfs.
1036 AF

1.9

McMicken
Dam

1956, C of E
9.3 Mi-
223 sq. mi. •
38 ft.
2,000 ft.
60,000 cfs.
19,000 !IF

1.6

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

Ac.Ft.Per sq.mi.per yr.e8t.~ .3

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

118 hrs.

.3

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

.25

•

Total cost.of Project 
Private Contributions
Public Contri~l'tions

~nnual 0 & M COBt(Non-Fcdcra1):
Estimated annual cost of

project
(50 yr. amortization) _

Estimated annual benefits
(SO yr. amortization) - __

Benefit - cost ratio 1.7 to 1

$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



. ..... - ~-

r~~)."'f ./' .":.j"",.' 'I"

/
, .. -

7;.ln / '
Co",.p/,/,J A)'C<\.. .' , ,

___.O,r,f>. J-h-iJ r~Jin.a.dJ)~!!)!lJ?~wc +.,qh Cl1>~
S9} 1...?6 j (3't;s~o~~ -.!..I .!

.50 OCLO- :< / I......

Subi.rlq( ~ 30~)OOO -:

.. I

•
P8:J.SOOO ~ I

/

I

F-t~r- (YlQ': Sto c..Itto"WQt,~

F'lovr."cQ. Ayl1.ct..., .

/96$

/9 b ~.

/5~ 7/1-

~_.5';2.a..?~ _I --.::t~_510) 0004/

. J.6e/;5~: 7OJ-n /

•

. !
I

Afn-cL,~. T~~di0"- G;n~l ~:,
. ,

W///I ~fr'Y">3 _ (~"""'"' J};'y !

[3tLC" h-~G·ll...

Ho.V~t<.~l/lctlt LJClII~J

Fr- ~ J. n,...., I .(\"



:,1 '~'J'tl .:1, 'I:, J ."~IIr:i.::'"

• : • ~ " :' .' " ",... ( I . ')
)" C i: ". ill)"" ··.·'7 (If-' AGf?Ir.(}L ';-1 /1:

:,~f;_ I-~·~·""'.'~':" ';"/ '\ I ;':.':V .f;f.ll~'t( ..:J:

.'

I
I
I
!
i
I
I

i

,.

d', ~ r

PYe.pavc;',tio'r\ ,,(~§'tCl.~ S{O ...;e~ ,
I

,'j ;.

l'i.·I" • .

4-

i -









.',

..
• .' ~.:, I ... ". . >"~'"

. ~:: .,

1" J "

:J- I .i'
I" • . (

. 4 c

9.'

'1 ",' .. ;.' '"

.\ "

'..
'" ,

I'

. .. .

, I,

•

,'.

\

,
,
I

I
I I,• ,,-,'

t' / -- \
\'

\ "

\

\.



• CO:lde:lsed Summary

WHITE TANK AND TRIT.i'Y WASH PROJECTS
t.RIZONI.

Structure
No.3

Structure
No.4

HeMicken
Dam

Cooperntinp, Ft'd(~rtl1. Ap,ency __:
L(~lIgth - - -; - - __ _ _ _:
Drninnge Area - - - - __ _ _ _:
Max~ Fill height - - :
SpiJ.lwn~i Size - - - - _
Sp{11wny Cnpncity - _

H('~('rv() I. r Capacity in [I. F. - _

19'54, SCS
1.5 Mi.
24 sq. mi.
30 ft.
800 ft.
11,750 cfe.
2655 !IF

19.54, SCS
1. 3 Mi.
10 sq. mi
20 ft.
2 @ 165 ft.
4400 cfs.
1036 I.F

19')(" C ,,[ E
9.3 Mi.
223 sq. mi.
38 ft.
2,000 ft.
60,000 Cf9.

19,000 I.F

Re~wrvoir Cnpncity in inches
o f rllT10 f f - _ _ _ _ 2.1 1.9 1.6

•
Crest Width 10'
Side ~lopa - - - - - - - - ~ 2%:1 & 2:1
No. of outlets - -- - - _ _ 3 pipes
Size of olltlets - - - - -- _ :48",48" & 24":
Max. DiRchargethrough outlets: _
Evacuntion time - - - - - - - :80 hrs.
Sediment Production:

IIc.Ft.Per sq.mi.per yr.cst.: .3

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

118 hrs.

.3

12'
2%: 1 & 2: 1
1 box
11' x 20'
4400 cfs.

.25

Totnl cost of Project 
Privnte Contrf.hutions
Pl1hl i.e Cnlltri'wtions

!.nneal 0 & M COAt (Non-Federnl) :
Estimated annuaL cost of :

project
(50 yr. amortization) _

$395.145.00
19(,057.00
199,08B.00

3,750.00

20,860.00

$2,180,000.00
180,OOO.on

2,O(JO,Of)().()()

17,000.00

115,000.00

200,000.00

'i':'" ',.J t/ .
1 ~) 7.. /,;." (" t t.., "".~

.: .:~' /:~;;.< ..,"'-
I v 1/

35,220.00
~~;. /1

d>:!·.,/:I.. V/) ,', .
f- , ...-' ,J. I,'.,. "

...

ERtimnted annunl benefits
(50 yr. amortization) _

Benefit - cost rntio 1.7 to

•
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The :lteroglyphic

to our liest with their deserts have been the source of devastatin~ floods

in Uj(~ past.

The irriGated lands betl,een uS and the WIIITE TAJ.I41< Uountains sustained a

sevpn~ flood tn 1 'MI and numerous nuisance-type floods during the late

1'Jl,O's and the AGUA FRIA SeD assumed leadership for flood prevention.

In late t\ugust 1951 a storm of the frequency of once in one hundred years

caused $3,000,000 damage - "PIill-INFLATION DAMAGE.

In addition LUKEAIH FORCE BASE was closed for 3 days at the height of

tIl(' U):~EAN I~AH.

LUJ:r~ ;~ives fighter pilots their final training befor.e shipment to ~,ar zones:

Senator CAHL HAYDEN and ConGressman JOlIN RIIODES and others became active in

ptlSld lll; fLOOD PREVENTION legislation in Congress.

ilhell the PILOT llATEHSlIED PROGRAH was inaugurated in 1953 the AGUA FIUA SCD

and the SCS had plans and specifications ready for contract and in the

StUtUllcr of 1954 completed the two ImITE TANK DAMS near the base of the

mountains to the west. THIS I~AS THE FIRST "PILOT PROJECT" CONTHACT TO BE

COUI'LE TED IN TIlE U. S.

111C Clll~rS OF ENGINEEHS completed the MCMICKEN Dam that you see over there

ill l/'j(i.

The LlCrHCKEN Dam is NINE HILES long and will retard a 24,000 acre-feet

storm.



One or thc~e dams filled and spilled only last LABOn DAY HEEKEND. TIIERE

t-lAS iU j)AtIAGE DEL01{ !LIE DAN.

2
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UNITED STATES nEP/JIrllE1lT OF AGRICULTURE

SCHEDULES, f,PECIFICATIONS AND GENERAL COT'1DITION::l

FOR THE CONSTRUCfION OF EARl'H FILLED DIKES KNO:1N

AS HHITE TANKS STrnJCTURES NUMBERS 3 AND h•

JOB f1ITE t r1l\ Rt COPA COUNTY, ARI7.0NA,

APPROXIMATELY 26 HILES '-JEST OF PHOENIX,

ARI70NA.

BIm HILL Dr, IrcT.'.IV~T) pl TIE
OFFJ CS OF 'i'}!'" sOIL C~FC:':::Wt T10i')
(','~~'TICl~, 106 Bl?Gf npl\Y, "'. E.,
f' 0 "0'-' 131.0 n,L"3'J'T""',y Tl"~. .,\ ~ uu, . I ,},,~l,,'" _'I,
f,fT'(1 Hr.:nro, CPTIL 2:00 P.;;.,
I'i.~T, FEI3ItUJ'.'(Y 8, 1954
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Invit~.tion for Dids (St;'l.ndc.rd r'onn 20)
Bid Fom (Skndard 'Form 21)
Instructions to Bidders (~t~ndc.rd F~rm 22)
Bid Bond (Stnndc.rd Form 24)

Pngc No.

GEINERAL CO~TDITIONS (Note: Pcges numbered independently)

Pnrt I.

(Note: Pnges numbered independently)TECHNICALSPECIFIC\TIONS

1
1

}
1 & 2

2
2
2
2
2
J
3
3
3

r~neral Provisians

Snbcontrnctors
Cli~~tic Conditions
fiichts-of.-way
Wrtter
Contrnctor's Linbility
Qunntities and Unit 'Prices
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Working Con r1itions
Construction Progr~m

Applicr'.ble Lmis

Article
1
2
3

"S6
7
8
9

10
11
12
13
14

•
Item

1
2
J
J,
['
;;>

Scction 1.
1.
2
J

Dcfini-Lion of Terms
. Scope of 1 'ork

Sr:quf'n co of "fork
~,f)U rcc of ::\1)')'1) y f r (In,-',n ti ty of !1.': t(~ri'-ll
Hcl:~tiorl[j with oVlcr (h'g:~,niz.-~t.i,ons

Part II. Errthwork

ClearinG (,-nd Stripping
Description
ninposn.l of Clc(~rcd 11n tcrinls
Basis of Payments

17
18
18
19
19

20
20
20
20

I.

Scction 2.
1
2
3

"56
Sec-Uon 3.

1
2

EXC2.vrtion
Description
DisDosnl of Exc:lw'.ted ~1:'.tt~ri:1.l

Excaw~tion Limits
Fst.oim!1t.cd C~u ..mti ti.ns
f'll '.'lflll remfmt.
Basis for P,'1ym,-'nt
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D('s~rintion

B:',rdc of t';'.ymcnt

. - . 'I-:·~".·;:~/,"!";".;-~
"

20
20
20
20
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21
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21
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•
STANDARD FORM 20

REVISED MARCH 1913
GEIIERAL SERVICES ADMINISTRATION

GENERAL REGULATION NO. 13

ItIVITATION FOR BIDS
(CONSTRUCTION CONTRACT)

REFERENCE

Invitation No. qeg. 6-3202
DATE

January 14, 1954
NAME AND LOCATION OF PROJECT DEPARTMENT OR AGENCY

l!hite Tanks Structures Numbers 3 and
4. Maricopa County, approximately
26 miles west of Phoenix, Arizona.

u. s. T)epartment ot Agriculture
Soil Conservation Service

Soil Conservation Sel~ice

P. O. Box 1348
Albuquerque, New Nexico •

S~;i;dbids i~ singiecopy -------i~~furnishi;;g-~ill~bor,equipment, and- m;t~-;i~is and performing a11
work for the project de!lcribed herein will be received u~tU 2:00 p.m., M5T, Febnlary 8, 1954,

------~=-----------------'--------
BY (IssuinIJ omes)

inoffice of Chief, Administrative Services Division, Balcomb Building, 106
Brondl-ray, S. E., i'.lbuquerque, New Mexico

•
and then publicly opened.
Information regarding bidding material, bid guarantee, and bonds

Interested bidders may obtain a set of plans covering the proposed lrork trom
C)oil Conservation C)ervice, T')eBerge I?uilding, 39 North Sixth Avenue, Phoenix,
Arizona, or 80il ConservDtion Service, 106 Broadway S. E., P. O. Box 1348
Albuquerque, tTeu Nexico. I .

Bid~lers desiring to visit ~"roposed Hork site should make arran~'ements tl-trough
Mr. William E. Anderson, Engineer, Soil Conservation Service, DeBerge BUilding,
39 Horth Sixth I.venue, Phoen:ix, f.rizona.

I
.I

'j

I
l

,
l
\
i
i;I
j

\

Each bidder must submit wi. tl~ his bid n bid guarantee in an a_mount equal to and
not less than 10 per cent of the total bid. Guaranty may be in the form of a
bid bond on standard Fonn 24, co~r enclosed, or as t.'rovided in :' rticle 4,
~tandard Porm 22. Should the bidder elect to submit a bid ~arantee in the form
of a Qostal money order or certified or cashier's check, the money order or
check must be made ryayable to: Treasurer of the United C)tates. trhen individual
sureties are offered, there must be t~o sureties, each of WhOM shall justify in
the full amount of the bond.

x~~ The successful bidder \Jill be required to execute ~·v.mdard

fo'OF.ll :0 lIConstruction Contract ll , furn~sh perfonnance bond on ~tandard l~onil 25,
ane] paYln~nt bonn on 25r,. Performance bond to be equal to 100 per cent and
payment bond, 50 per cent of total contract amount. These forms u:Ul be fur
nlc1lcd to the Duccer:sful bidder :lfter acceptance of his bid.

Dericrintion of "lork: Construction of earth filled dikes kno"m as 1 ~l-tite Tanks
~truct~res Numbers 3 and 4, located in 112.ricopa County, approximately 26 miles
west of Phoenix, Arizona.

.i.,
i
I
.~-,

.j
1

.j ;' 'i~ .~. : _

I;.-forrn~tion -~el1~---;'di;;~ Iiquidllted dltr;'lIl1es (if any), payments, etc.• is attached or made II part of the specl.
tications. Bids shall be submitted on tI,e forms furnished or copies thereof.



•
~.

LIQUIDATED D.AJ1ftGES: Liquidated damaGes for r1els;)' uill be assessed at the rate
of fifty dollars(~SO.OO) per day for eacJ, calendAr day's delay until the l-Jork
is satisfactorily completed. «("ee !~rtj.cle S, ~tande.rd Form 23A).

PAYMEHR'S: Payments to the contractor Hill be rnade in accordance \'1ith Article 1,
Standard 70rm 23f.

Any invoice or voucher submitted for a partial or final ~ayment under this con
tract MU~T contain the fo11o~dng certifications:- .

I certify that the above bill is correct and just and that payment
therefor has not been received.

I certify that I have complied Hith all the labor regulations pertinent
to this contract, as prescribod hy the Secretary of Labor•

.................................••.....•...........................•

STAPDfI.!ID GOVERNHBNT FORMS. The fol1ouin r
:: forms, referred to herein, are either

included in this invitation, or are available for ins,ection as indicated be1o,n

U. S. ("tandard Form

•
* No. 20
~f- lTo. 21
* NOt 22
~f- No. 23
~f- No. 2)1'
{f- No. 2h

~Hf- HO. 25
-:Hf- ]lo. 2Sr.

(Revised Harch 1953)
(Revised March 1953)
(~evised March 1953)
(~r.vised March 1953)
(Tievised Harch 1953)
(n",vised nov. 1950)
(l1cvirlpd iTov. 1950)
(Revj~ed Nov. 19~n)

Title

Invitation for bids
Bid Form
Instructions to Bidders
Construction Contract
General Provisions
Bid Bond
Performance Dono
Payment Donrl

•

~~ Incluc~ed - u. ~. ~tan('arrl Ti'orms 1'1os. 23 ancl 23/\ are marked nr:ar~'1le" and are
included for the infoI'l1ation of orosnective bid-leI'S. These '"Sam')le"· forms
should be (letached and retained Gy the bidc1er for future reference. They
Hill not be furnished uith future invitations for bids, but lrill be incor
norated into the invitations by reference only.

{Hf- Forms are availa\!)le for inr:[1ect5.on at the offices indicated on Standard
;"orm 20•

'," . ::1
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STANDARD FORM 22

REVISED MARCH 1m
GENERAL SERVICES ADMINISTRATION

GENERAL REGULATION NO. U

INSTRUCTIONS TO BIDDERS
(CONSTRUCTION CONTRACTS)

(These instructions are not to be incorporated in the contract)

•

•

1. Explanation·to Bidders. Any explanation
desired by bidders regarding the meaning or
interpretation of the drawings and specifications
must be requested in writing and with sufficient
time allowed for a reply to reach them before the
submission of their bids. Oral explanations or
instructions given before the award of the contract
will not be binding. Any interpretation made
will be in the form of an addendum to. the speci
fications or drawings and will be furnished to all .
bidders and its receipt by the bidder shall be
acknowledged.

2. Conditions at Site of Work. Bidders
should visit the site to ascertain pertinent local
conditions readily determined by inspection· and
inquiry, such as the location, accessibility and
general character of the site, labor conditions, the
character and extent of existing .work within or
adjacent thereto, and any other work being per
formed thereon.

/.

3. Bidder's Qualifications. Before a bid is
considered for award, the bidder may be requested
by the Government to submit a statement of facts
in detail as to his previous experience in perform
ing similar or comparable work, and of his business
and technical organization and financial resources
and plnnt availahle and to be used in performing
the contemplated work.

4. Bid Guaranty. Where security is required,
failure to suhmit the same with the bid may be
cause for rejection. The bidder, at his option,
may furnish a bid bond, postal money order,
certified check, or cashier's check, or may deposit,
in accordance with Treasury Department regula
tions, hands or notes of the United States (at par
value) as security in the amount required: Pro
vided, That where the total amount of the bid is
$2,000 or less, the contracting agency may declare
a bid bond unacceptable by so stating in the
specifications or Invitation for Bids.

In case security is in the form of postal money
order, certified check, cashier's check, or bonds or
notes of the United States, the Government may
make such disposition of the same as will ac
complish the purpose for which submitted•

Checks may be held uncollected at the bidde~'s

risk. Checks, or the amounts thereof, and bonds
or notes of the United States deposited by un·
successful bidder. will be returned as lOOn as
practicable after the opening.

5. Preparation of Bids. (a) Bids shall be
submitted on the forms furnished, or ~opies
thereof, and must be manually signed. If
erasures or other changes appear on the forms,
each such erasure or change must be initialed by
the person signing the bid.

(b) The form of bid will provide for quotation
of a price, or prices, for one or more items which
may be lump sum bids, alternate prices, scheduled
items resulting in a bid on a unit of construction or
a combination thereof, etc. Where required on
the bid form, bidden must quote on all items and
they are warned that failure to do so may
disqualify the bid. When quotations on all
items are not required, bidders should insert the
words "no bid" in the space provided for any item
on which no quotation is made.

(c) Alternative bids wil~ not be considered
unless called for.

(d) Unless specifically called for, telegraphic
bids will not be considered. Modification by
telegraph of bids already submitted will be con
sidered if received prior to the time fixed in the
Invitation for Bids. Telegraphic modifications
shall not reveal the amount of the original or
revised bid.

6. Submission of Bids. Bids must be sub·
mitted as directed on the bid form.

7. Receipt and OpeninA of Bids. (a) Bids
will be submitted prior to the time fixed in the
Invitation for Bids. Bids received after the time
so fixed are late bids; and the exact date and hour
of mailing such bids, as shown by the cancellation
stamp or by the stamp of an approved metering
device will be recorded. Such late bids will be
considered, Provided, They are received before
the award hos heen mode, And provided further,
The failure to arrive on time was due solely to a
delay in the mails for which the bidder was not
responsible; otherwise late bids will not be con·

1~1



u. '0 GOVU...IMf ,...I,.tING orFICI IG-tBaO-l

•

(b) The Government reserves the right to
waive any informality in bids received when such
waiver is in the interest of the Government. In
case of error in the extension of prices, the unit
price will govern.

(c) The Government further reserves the right
to accept or reject any or all items of any bid,
unless the bidder qualifies such bid by specific
Hmitation; also to make an award to the bidder
whose aggregate bid on any combination of bid
items is low.

13. Contract and Bonds. The IJidder to
whom award is made shall, within the time estab
lished in the bid and when required, enter into a
written contract with the Government and
furnish performance and payment bonds on
Government Standard Forms. The bonds shall
be in the amounts indicated in the specifications
or the Invitation for Bids.

12. Rejection of Bids. The Government
reserves the right to reject any and all bids when
such rejection is in the interest of the Govern
ment: to reject the bid of a bidder who has previ
ously failed to perform properly or complete on
time contracts of a similar nature; and to reject
the bid of a bidder who is not, in the opinion of
the Contracting Officer, in a position to perform
the contract.

11. Award of Contract. (a) The contenct
will be awarded as soon as. practicable to the
lowest responsible bidder, price and other factors
considered, provided his hid is rcasonalJle and it
is to the interest of the Government to accept it.

bidder is not thereby disqualified from quoting
prices to other bidders or from submitting a bid
directly for the work.

10. Bidders Interested in More than One
Bid. If more than one bid be offered by anyone
party, by or in the name of his or their clerk,
partner, or other person, all such bids will be
rejected. A party who has quoted prices to a

(c) No responsibility will attach to any officer
for the premature opening of, or the failure to
open, a bid not properly addressed and identified.

8. Witl1drawaJs of Bids. Bids may be with·
drawn on written or telegraphic request received
from bidders prior to the time fixed for opening.
Negligence on the part of the bidder in preparing
the bid confers no right for the withdrawal of
the bid after it has been opened.

9. Bidders Presen t. At the time fixed for
the opening of bids, their contents will be made
public for the information of bidders and others
properly interested, who may be present either in
person or by representative.

(b) Subject to the provIsIons of paragraph
5(d) of these instructions, bids or bid modifica
tions which were deposited for transmission by
telegraph in time for receipt, by normal trans
mission proceduce, prior to the time fixed in the
Invitation for Bids and subsequently delayed by
the telegraph company through no fault or neglect
on the part of the bidder, will b~ considered if
received prior to the award of the contract. The
burden of proof of such abnormal delay will be
upon the bidder and the decision as to whether
or not the delay was so caused will rest with the
officer awarding the contract.

sidered but will be held unopened until the time of
award and then rcturncd to the bidder, unless
other disposition is requcsted or agreed to by the
bidder.

"
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IDATE.OaFnINuVlaTAryTlOtl11., 1954Rend the Instructions to Bidders (Standard Form 22) ., l.J
Tl1is form to be submitted in

NAMEAND LOCATION' OF .PROJECr----- :------.-----.---.-----------------
•

STANDARD FORM 2
REVISED MAnCil ttll
GENEnAL Sf.IlVICE5 AOMINI5TIIATION
GENERAL REGULATION NI!: IS- •. BID fOR M ........ .

(CONSTRUCTION CONTRACT)

. ..
REFERENCE

...... ...~..
Invitation 1'10. Itetj. 6-3202

lIhitc Tanks Structures Number :3 a~ld !~. Naricopa County, ap!,roximate1y
26 miles Hast of' Phoenix, AriMtl8..

TO:Soil Conservation Service
P. O. Dox 1348 .
P.lbuquerque, New Up-xico

In compliance with your invitation for bids of the above date, the undertligned hereby proposes
to furnish all labor, ~quipment, and materials and perform all work for the construction of
earth filled c1i1(es kno"m as White Tanks f;·tructures Number :3 and 4

• in strict accordance with the specifications, schedules, drawings,and conditions for the consideration
of the following amount(s) . . • . ,....... .. .... __.... ,.

nnd (1~t('C~ t hnt, "pOll writt('n acceptunce of this hid, mailed, or .otherwise furnished, within
calendnr days (60 calendar days unless a shorter period be inserted by the bidder) after the
date of opening of bids, he will within 10 calendar days '(unless a longer period is allowed)
after receipt of the prescribed forms, execute Standard Form 23, Construction Contract, and give
performance bond and payment bond on Government standard forms, if these forms are required, with
good and sufficient surety or sureties.

.:.;.

(Continue on other ,"de)

.'

•
:',1 '

,
•

I.'; ;·;!_::·,I~l.~R:.·- ::~.:: ; ":1;' '.'.~i~:;:~1~~,_;-:~:jJ:::i/-;;~'.).-~.;;t
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.

The undersigned agrees that if nwarckd the contract; he wiH commence the work vnthin 20 calendar
nays nfter the date of receipt of notice to proceed, /lnd th/lt he will complete the work

ls:? • 210 ('[ltC'lll![\(: .c\l1Y1'l. l'f.lc.:.·r thc datc of receipt of notice to proceed.
•• I I. 'I .. J

......- undersigned acknoV'{1edges ieceipt of the ronowing addenda to the drawings and/or spccilic/l
tions (Give number andd~t~of eaelI):

r', .~ , .~'.. ' .. ',J t't;.:; : , ,~.t.,

• :~/ll'."'·~: I .. ·. ~.~'. t ":' t·.'~,

"

The undersigned represents (Check a.ppropriate boxes): (1) that the aggregate number 9f employees
of the bidder and its affilbtcs is 0 500 or more, 0 less than 500; (2) (a) that .he .0 has.
o has not, employed or retained any company or person (otller tha.n a ful1-time bona fide· employee
working soleTy for tile bidder) to solicit or secure this contract; and (b) that he 0 has, 0 has •
not, paid or agreed to pay to any company or person (other than a ful1-time bona fide employee
working soleTy for the bidcler) any fce, commission, percentage or hrokerage fee, contingent upon
or resulting from the award of this contract, and agrees to fllrnishinformation relating thereto all

requested'.by the contracting officer. (Note: For interpretation of the representation, includ
inl1 the term "bona. fide empJoyee;1~;sec' Genet.'llServie~:Administra tion Re/?,uJations, Title
44, sees. 150.7 rind 150.5 (d) Fed. Re~., Dec. 31, 1952, Vol. 17, No. 253.)·' .

Enclosed is bid guarantee, consisting of

OF FIRM OR II~DiViDtiAL (Typo or·-p-",-·n7't);-- ....... --_... - ....•
• • :'.f

in the amount of

"', '. ',1

Type Or print nanto under si~natu,.e)

. r

.. .•.__..~ __._ _. __ ..---_._---

TITI,! .. (il'yp" or 1'''''' t)

STATE OF INcaRr()RATION-~rType o-,-print)--····----·---------··-- ,.----- ._ _--_.-.-._".'--- _.~.. ---._ _.. -..-~ . __ _._-- -". --- --- '. ~.,-'.

DIRECTIONS fOR SUBMITTItIG BIDS

Envelopes contnining bids, gunrontee, etc., must be sealed, marked, and addressed 9S follows:

~AUTI0N: Do not include in the envelope any bids for other work.
Bids should not be qUlIJified lJy exceptions to tile bidding condition.:.:. _

u••• GOYtRNM!NT ,llnlHI) OfrIC& 1&--6&440-1
•

Bid for Construction

To be opened: 2:00 p.m., MST
February 8, 1954

Soil Conservation Service
p. O. Box 1348
Albuquerque, New Hexico

-''-,") I.>·,
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STMtDllRO rOlllA 24
rtF-YltI,.n HOVIMGP.:", "IG
"MC!lClllftf'1) af Qrltp....\.
.rftvtcr.. "p••NlltaATION
Offun.u. nlGtlLATIOtll flO••

PRIHCIPAL

SURETY

DID DoriO
(See Instrudions on ncvcr~l!)

!"'''_. n."" ..

I{NOW 1\1.1. I\H:N BY THESE I'RI'~SENT.s, l'hni we, Ihe I'RINCIPAI. 11m) SUnF.TY Ilooye mUllcrt, "re 'ldd and finnl;
bmlllli IIlllel Iho (J"ju'.l SII""n flf 1\lIIcrl"l1, hcreinnfler cnllcll .he (;overnmrlll, in Ihe flrlll1ll1llttl fir II,e nmollnt .taled .
"h..n', 1'111' Iho l'''rmt'''1 ..f whi"h 1111111 ,.dl lind Iruly 1o h" mu.l,·, we hind ourselves, our I.drll, f'XcI:ulorll, lldmlnl'lrnlor.1, I

111111 ....,·,·" .....r •• j ..I"IIy RIIII "''''t·l·nlly. fi"1Il1y hy 1l,..se Ilrelle".... •
TilE (:ONIHTIHN HI" '1'111:·1 OIll.U;Al'lON IS SUl:II. Ihat· wher"". the "rlnCi"ul hnll ,mhlllln"d theoccompnnyinl
bid, .Inlt:.l nil shown llb,)\'c, ror .

I. ._.__• •__••••••••••__• 118 10 _••• ••_. •. __••• .• •_.• ••__ .~ ••• __. IS EA I.J

NOW TlmRF.FOm~, if tlte flrlndl'ul ..hnll nol wlthdrnw lIoid bid ,vitltln lite p<'riod IIpe"ifiNI II,('reln afler tlte orening •
of Ihe /lame, or, if n'J I)('riod he fI(lt'cified, wilhin e;,rly (60) dn"8 after /laid oJlenin/:, anrlllhall ,,,hhin the period eperi
fi.,d Iher-cfor, or, if ItO pel'iott bo flpcdfie(l, wilhin tcn (10) darll after lito pl'e~cribcd f"rm:; nro pre~enl('d to him for
llj~n:lilll'€', excelllo f<lIch further cOlllr.lctu81 documenle, if nn,., ",. may I)e required by Ihe Ir1'ms of the bid Re accepted l
owl giv(l hom!s wilh gO\ld I1UI! Im!l1cient enrety or Bureliell, I\Il moy be l'(,ll"iretl, for the fuhhf,,1 flt'rf"rmoncc Rnd proper
ftlHiIlrnrnl of tllc re8l1hin~ co"Iracl, und for Ihe protf'ctioll of nil pcrllonll supplying 111110r lind mal('rial in the pror-ecn·
lion of 1110 ,wrk ,.rovitlod for in stU,h .,onlroel, or in Ihe event of Ihe witlulralVDI of ,u,id bid ,,·jlhiu tlte period epecificl1,
"r IIIIl f"iI"re I~, rlll.,r illl" ,,"..1, c""1rlll'tlln,1 ,~ive IIl1ch hmu'" withIn IIIf! limo ""cl·ilit·", if II", "'1';".-i,'ol ""nil I'''y Ihe
(;'1\"1'1111"'''1 tl"••1;11"'1'('111'/' I"'''VI'''II .,." 1..1I01lni "Jl"dr.".1 In ",,"I bI,1 1111" 1111' (1111011111 fur ,,·I,i,'" II,\,! (:uvf'rnlllc"t mny
prt..·",·" II", ""'1";"",1 ",u,k. fllll."I"·'" lind ,wr,'ice", if tl,e InU"r IlItI\lIIIiI IIll In e'U:Cll8 of the f"rmer, thenlho abovc obU
~nlion shnltlltJ ,·"itlllllli of .It. "ff,'ct, "Iheruillo 10 remllin in f,,11 for('o ami vil·tlle.
IN WITNESS \,\'IIEHEOf, Ihe obm·e.bollmlcn JlllrliclI 'uwe executed Ihi8 in..lrumcnt u",'er II,e1r ",('vcl'sl ecale on Iho
dale 'ndicnlc:-cllll:m'e. the nalllo olld cOl1)o1'nio Benl of {'.lIch corpornle ltarty Ileing hcr~to affill:cd Dnd thcsc presents duly
signcd by illl umlcl'lIigncd rcprcflcntalivc. pUl'Iluant to authority of he governing body.

• In I'rcslmce of,
WITNESS INDIVIDUAL PrlINCIPAl

2. __. • . .• . • . all 10 ••• : . __ . •__•• • •. 'SEALr

3•._.._. __ .._._ __ . __ . .. . __ . . n" to ••.. __ . __ . __ . ._. . 'S t:\l\

WIIIH.. ,

. _.... ~_ .. _ :1'. tu _.

1I11J1~HJ"/I1 ~;I"1l1 y

... __. fsrfltl

t. _ _." __ oo_ _.oo _ • _._._ .. un III _.. .. _"_ '"

............... __ ....• __ ._._ n" If) _ _•• __ .. _._ .-_

___ ..... __ ... _.... !<;f:'AL I
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P'iOI\Y",; TI---
The Dirt Schedule follm-rin~, lists the ,rar:" ','\11:' ,-1~ ''-: !::,ons of constntction con
t,emplated in these sr:>ecifications. It is ex:wes:;ly \1n',"l€rstood that all the
various phases of uorIe enumerated 1:1 the f)1<,~1s cme' specifications, lrith all
their indivi0ual jobs an,-1 overhead, 'rhet'ier :,:ryecificall;{ enumerated, included
by imolication or appUltEnant. t11~reto arc to be Y1crforl'1cd by the contractor
unr1er one of the itcmr; in thesmedulc, irres?ect~ve of Fhetl1er it is named

in snid list.

Biels 1!ill be consic'ered en tl1e fellouinn: scl1edules, and offers for only a part
thereof 1fill not be for consideration. ii. contract ..rill be a~'larrled to the -louest
resD8;,sible birlder Hhose proposal fully conforms to the requirenents of the
Invitc.tion to 3:\H as Tiay be deemed most advanta~ous to the Government. Bids
'Till be evaluated on the basis of the 1m-rest aggregete price.

A bid may be r~je~tcd if t~e bidder fails to furnish bid securit~r or to submit
tho (l[,ta required 'Yith his bid or cannot ShOH that he has the necessary capital
and e~:nerience, and mms, controls, or can procure the necess<:.ry equipr'lent to
COl,lll\nnCe the Hork at thetirne orescribed in the inntation and thereafter to
prosecut.e and COlllolete the work at the rate or time soecified; and that he is
not [I1rc~<1Y obli~Ctten for the performance of other 1trorl<. uhich Houlr.l delay the
commencement, nrosecution or coml)lction of the ~'lork contemr>latcd in this

invitation•

f' .

. .



Sprinkline Embankment rIaterials
(Structllre No. II) JI.p'Jrox. 175,000 cu. yds.;---

• job xxx

job xxx

{
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Item lYo.

1

2

3

6

7

:JIn ~C:n:DUI::

Article or ~ervices r~uantity

Cleaning and Strippine 1

Excavation 1280

c)ub(~rade Prenaration 1

Earth Pill (<"ltructure 1'10. 3) J'pprox. 375,000

Sprinkling Embankment Materials
(~tructure Po. 3) Approx. 375,000

Barth '''ill (~tructure 1'10. 4) flpprox. 175,000

Unit Price· Total

$-

d " $cu. Y !h '..'___ ---:

"';~~.,t;P....__

cu. yds. ~,j I~---- ",---

t, ~cu. yds. .,, 'it---

cu. yds. ~ . ~---'.-

Note: Bi(1c~ers are invitrd to revim-r Technical 0~ecifict'tions attached for clari
fication of t~le Fork involved under the above items.

:V,,\LUi'.Tlotr 0;:' 3In!) tJm ft,1 ;AfID: Gn1y one contract uill be auarde0. for the entire
job, namely, to th€' lo~rr'st rC~jT)ons.ible :)iQ~ler for Items 1 throuQ:h 8. In case
of variation b0tHf·en unit !"lrice al1~l totals 8',01-1n by the bidders, t.he unit price
,nIl be considered to be the bid. :11 bids mu::-t be for t.he ent.ire job and must
have each bIe.nk space filled in. 'l'hc price bid for e<,ch item mUf't allow for
all collateral, overhead, or inclircct cost connected '·1ith it.

II ?prox. 5~0,000 cu. yds. I---Rollin~8

I
j,
I
1
j

•II
•
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The LJidCl.er is recuc'"'tc": to f1.'.rilir::h br 1 01 l1 ~~tlltement of hi~ experience
in ;)~rf'Ji'~il1" ": ,; L;Jr 0" COI,jIXTc:l1.r.( r!; ::. :'c~c6be(l heroin. /\lso
furrd:.h nan0 :nrl "rl,lrcs~ of at lc<,:"t tHO i:it'jvj duals or corn'")['ni0S that
are fOJ,tilL; r l'ith 'lour qH<llifi c: Lions.

•

C:;'N'r.'"JRHT Ef.TfIDLJSJ-ITI'G P'~HIVHr:;NT PUCE OF BUl:;INFSS Al'JD FI!"/,FClf,L ,0,T'ITUS:
(Sec Article 3, Standard Fonn 22)

Dic1":ler is reque~tpd to fl'rnish D. brief statement as to his net Horth
(ex:clusive of ~l;:mt <Jnn ('qui~ment), credit ratinr;, or other information
l1hich 1n 11 estC'blh:h 'lis c'bilit~r to)ro~erly finance the Hork covered
herein:

(a) i'Tame n;ld acldrnss of financ:i..al rr.fr.ronces:



__J

3. PLI.1TT j liD ~~QUIPtLllT TO Dr; US-:D Oil Tlf' "01U(a (~\eei nicle 3, '~tandard

Fom 22).

•

~ Conditio!!Nanufacturcr

Undl3r the hcadin~s s'101m belo", 1,;,ir:1(1cr i~ req\.\cstt~cl to li::t and tkscri.b€'
all equil')ment (i.e ... trucks, tract()r~.. t'ra-;lines, etc.,) Hhich uill be
required· to ryro:>erly ~)errorm the "ork.

Qu~ntity

•

•

1,;--_._--_._--------------------~----;"", ;



•
R':.TES OF 1[ GE~. (See: :'.rticlGs 20 through 26, f,kndard Form 2),'.)

Pursuo.nt to the orovisions of tho Dt:'.vis-lkcon .\ct, ,:',.s ,'.-ITIended, 40 U.~).C. 276(0.)
et seq., the Sccretc-ry of Labor by Decision H-5437 has dettJmincd th::.t the follow..
ing rntes of ·H':-'.~CS .:'.r': th~~ oNvo.iling r.:'.ks of ung,:;s for tho clnssific:-.tions
specified in the locality of the \-Iork covered by these specifications, nnd said
r<'.tcs of w'.Gcs shall bo the minimum ro.tes par hour to bo p.:'.id for tho work covered
by these spocific,""ttions. T~c follmring ,·mgc rates arl cffectiva NovombL r 6, 1953.

Cln3sif i c·~.tion Pl~r Hour Clnssific:,tion Per Hour

'w

,.

Truck Drivers: (Continued)
Industri.nl lift truck

driver
1,·11:'.t8r truck driver-under

2500 j.';n.l.
1rlnter truck drivcr-2560 ~"l.

but less t h...... n 7000 Gr.l.
Water truck drivcr-7000 Gal.

or more 2.30
Shop '~ronscr nnd/or tirc~,n 2.05
Hco.vy duty rep~irmnn nnd/or

welder 2.50
Hcnvy duty rep(".irm~n ~lClper

nnd/or \-10ldcr helper .:md/or
fiold ()qui~mcnt serviceman
helper 2.125

Field equipTOOnt servicemnn 2.25
Dumpstor Truck Drivers:

6.9 cu. yd. or less, wntcr
level oapaoity 2.12S

7 cu. yd. but less tIT. n
16 ey. yd. wnter level
cnY)ncity

16 cu. yd. or marc, wr.tor
level c:~pncity

Dumpster truck driver
'Eu.cli d type surc"dcr trnck

driver
Ross cnrricr-driver

2.025

2.70

2.625
2.45
2.375
2.375
2.70

Lnborers, ~cncrnl or construction
Power Equipment Opcrntors:

l1rt(jrii'.l lO:'.dE:.:r or conveyor
Hotor p.:'..trol, including.""tny type

of OO"IL r bL'de
Oshkonh, TH, Tourn"rmll, T8rr,1.

Cobr~, Euclid ~nd simili'.r
equipmGnt

Roller
Skip londer -wheel tyoa
TO\oI bl:-.dc or gr.:'.der
Tri'.ctor hi-lift shovel
~ll vhGcl-tyno tr~ctor opcr.:'.

tors, except as othcrluSC
clo.ssificd

Tr~ctor - bulldozer, t~por

or scrc.pcr
Trenching mnchine
Univ~rs~l equipment. (shovel,

dr.:'.~linc, cl~shcll, derrick,
:-.nrl. cr·..... nc-hoth cr.:'.ulc;r ......nd
pncUInntic type)

Truck drivers:
TQC'.nstc.rs
Dump (.rucks:

LeGs t!l:,n 4 yos. u:'tcr level
Ci'.p.~.city

4 yds~ but less th~n 8 yds.·
w~tor l~vcl c~p~city

8 yds. but less tl'~n 12 yds.
H".tcr 18vcl C"'.pnci ty

12 yds. but lcsst~~n 16 yds.
w,..... tr r level c:'.p~city

16 y(ls. or marc, ,-rnt()r level
c,~.p,~city

FIC'.t r .... ck:
L~ss th-n 6-t0n, leg~l pt:'.y

1 'J~d cf'.ipacity
6-Ton but h.88 thfl.n 10-Ton

l"W1 T),~ylorr\ c"p"city
l(J-'1'on but le33 th:·.n V;-Ton

log,.....l p,r~ylo:'d c:l.p,~.ci ty
15..Ton but less th~n 20-Ton

leg:'l ~,ylond c:'.o!l.city
20-Ton or marc, leg:'.l P:W"

load c!'.pncity

•
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Ri.Tf,f; OF Hi. C;;::S (Continuud)

The "m.ga r<1tcs cont,'''.ined in this riccision ,'\re strl'.ir;ht Hourly H('."e rates. In
some <:>.reC'.s, ml'.n(\f'ement <'.nd Inbor or~:,.niz,:1tions int~o construction industry
have collectively b.:-rs,J.inud for het'.lth :'.1111 Helfnrc fund contributions. Such
contributions t'.re not included in H<'.~~O rr:tcs det, mined by the ~ccret('.ry of
L(\bor for construction projects.

1.ny Cl'lSS of It:borcrG ::lnd m(;ch,'nic8 (j.nclurl.inL~ ,:.opr(;nticen) not lintcd ",bove,
"lhich '-rill be employed on this contI'<'.ct, shall be classified or l'ocl<'.ssificd
conforrrl<:'.bly to th<.: fore[;oing schedule. In the event the interested parties
cnnnot '~Gree on the proper classification or reclassificI'.tion of n p.:1.rticular
class of l~borcrs cnn mcc!mnics to be used, the question, nccomp:'.nied by the
rccomrncnd"-ttion of the contr.'1.cting officer, sh'.'.ll be referred to the Sccrctl'.ry
of Lnbor for fin~l dcturmination.

;.pprcntic~;s mn,y be employod nt w'.gc rates specified herein (or if none nrc
s?ocified, <'.t r:'.tc-s subsequently supplied I'.nd r.greod to by tho contr:'.cting
~:.rties) for such cll'.ssifications•
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CErJERi!L CONDlTIONS •

.,

•

/.

1. ~UDCOHTR.AGTGR~:i. The contractor shall notify the contracting officer in
writing of the names of all fiubcontractors ~l'opos!'d fl)r the work, the extent
of the Hork to be done by each, and the '":ene.ral terror: and conditions of each
proposed subcontract. If, for Gufficient rCason, rtt any time du.ing the pro
gress of the ~lOrk, the contractj ng officer determinC's that any suhcontractor
is incompetent or ulIrlnsirable, he tdll notify the contractor accordingly and
immediate steps will be taken for cancellation of [;uch SUbcontract. Subletting
by subcontractors shall be subject to the same regulations. Nothing contained
in this contract shall create any contractural relation between any subcontractor
and the Government.

2. CLHiATIC CONDITlm's. The contracting officer or the Goverrunent Representa
tive may order the contractor to suspend any work that may be subject to damage
by climatic conditions, when, in his opinion, weather conditions are SUC~l .as to
prevnnt the work from being properly carried out. \Jhen delay is caused by such
orrler, an extension of time may be granted but no claims for damar,e due to such
delay Hill be consiriered by the Government. (See Article 5(c), Standard Form
2JA). hll stop and start orders shall be in writing•

. J. TITmITS-OF-HAY. All pemanent rights-of-way and/or easements for the works
to be constructed under tl1e contract lull be furnished the contractor. The work
si tes Hill be enUrcly Hithin :=luch ri~hLs-ot-way. Use by t,he contractor of any
adjacent nro!Jerty for in~rcss and ceress to project si to for working area, or
for ot'"ler purposes (i.e., temporary ingress and egress to the project site over
and above those furnished, equi~ment parking areas, etc.), shall be the responsi...
bility of the contractor. The ri~lt to enter, remove, alter or make use of any
existing road, culvert, canal, Dipeline, levee, lines of communication or _
improvement of any nature, or the trespassing on privately Owned lands, shall
be the r osponsibility of the contractor l1ho shall indernnify and save the Govern
ment harmless from any and all claims for damages occasioned by ~.1Uch entering,
removing, altering, usinG or trcspassin~.

In cases of scriousi nt(~rfrrcnce to Pw Harle by delay of the Government in
arran~inf5 for permanent rip,hts-of- 'Jay or p<;rmanent or temporary easements, the
contractor \-1ill be allm'1Cd an extGnsion of time equivalent to the time lost by
unavoijable delay in the completion of the cont~'act as a result of the Govern
ment's failure to furnish the rights-or-t'laY on time, but no dar.lazes Hill be
allowed or paid for such delay.

h. --rT\R. Hater for use in moisteninr, the embankment materials 11ill ')0 fur
nis!lcd uithout char,-:c by the l1aricopa County Municipal Hater Conscrv2.tion Dis
trict ;:0. 1, otlJenn.se known as the Beardsley Project. This v-Tater Hill be made
avaj 1ab10 in the Beardsley Canal at the nearest point to the nroDOfltJd twrk.
,'\rran['(~mcnts for rioli very of wa tor as required at these points sh2.11 be made by
the contractor Hith the Superintendent of tho Bcnrdslcy Project. DdivlJry of
WJ.tcr frolll the canal to points of usc v-lill be a responsibility of thE:' contractor
and ;ill costs incid<.:nt thereto Hill be borne by tho contractor and Hill be con
sidered to be a part of the bid price for sprinklinr: and not as a scparateitcJI.

s. COHTH.iCT(Y{'S LIlIBIIITY. ;\11 damurto and loss (whether caused by fir0, flood,
or any other casuLllty or happening) to improvements or work to be constructed
or performed pursuant to the contract (t-Jhothcr or not covered by partial pay
ments made b: r the Govcrnmcnt)sl.1all be at the ri~k of thEl contractor until final
acceptance of Ruch imT)t'ovemcnts or l·fork hy tho Government, G.nd no such damage or
loss ahall relieve t,he coni;r:\ctor of, or in any Hay affnct, his obli'"';ations to
complete and dcliv,:r tho l-1Ork in ac':orrlnnco t~.il,h t.lw contract requiroments,
irrcopr;ct.i vo of any .i n:nH':lilcn c;~rrJt:rI liY Uw contractor.
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Thn contractor r::h.:lll asnum(~ full responsibility ,md expense for removing,
protcctin;, and rr;turnin~ to the t·rork site" any,:md 3.11 equipment tinder his
care, t·rhich mi~ht be: cno:mC':'rcd by said f1.rus"aood, or h.)l)olminc; also, for
any int8rfcrcncc or cklo.y in op(;riJ.tiom~ \Jh:~.e!1 m1b,:ht. vt c<:uscd by such inoident,(s) •

J.ny rnclc:1ri.ng, rc-cxcav<:'.tion or rc-fillinr, Made rllcc:J,ary by dc:~magc from
floods" storws, or H<:.tr"r of l1hat.nV(~r source or qtLt:t:t~r during tho course of
construction Dnd until final acc:eptance by the Governmc:1t, shall bo performed
by the contract0r at his ex~ens() e;~ccpt as otherwise provided herein.

6. Qu.r,NTITI~S;l,:n UNIT paIC'~S. l.ny quantities shown in the bid schedulo as
approximatj ons are solely for comnarison and no clL'.irns "!hall bo mo.cte against
the Government forcx:cess or deficiency therein" actual or relative. P.:lyment
at tl"w nrices r,n;r(;()d upon will be in full for tho completeo work :lIld Hill eover
m:.ltcrial:1, sup:)lics, l2.bor, tools, ma.chinery, ::md all othor oXI)l.llditur~:s inci
dent to Gatisfactory coml)liancc l-:ith tho contract, unless othe:n-lise ~::>ccifically

provided ~eroin.

7. ~T.,(~nl(J OIfT I 'OilY.. The work to t,H~ dom.: ~Jil1 be :It..:lked out. lJy tlJu Government.

8. BSHClf r·!:,Rl(S :. ND SURVEY ST1\.KI~S. Bench marks and survey s tnke~; ~1!lc111 be pro,:"
served by the cont~'<,.ctr)r, and in caso of their dest,ruction or removal by him or
his cmployci..Cs, tlwy ,.rLll be replaced by the Government at the contractor's
expense by deductions from paymonts due the contractor.

9. EXTR.·'s :.ND CHANGES; The contro.ctor shall, when ordered in tlriting by tho
contracting officer, perform extra work not covcrod by the soccific.:ltions or
inclucr,d in tbn ~chc,hl1r'::J, but forming an essential part of the Hork contracted
for. r:',uch cxtr<~ \vork Hill ordinarily be paid for at a lump-sum or unit price
a~r(;cd u?on b:r the contr'\ctor and the contracting officer and as stated in the
ordor. ~,n(mevor in the judgment of the contracting officer, it is il:1~)racticable

because of the n2.turu of t~c Hork or for any other reason to fix the price in
the order, the :;'.tr:! \1ork shall be r>aid for at actual nc. cc'ssary cost as dcter
minlJd by tAH~ contracti.lll; of"jc(~r, plUG an ,'.llolVancu of ten (10) per c€nt" for
supcrintunchmce, :!O::ller;'.l '.XI)I.;Wil:, and pJ.~ofit. The actual neccs~:Jary cost will
include all eXDI;ndi tur(;s for labor (includin~ com~m)atj.on insurance and social
I'JOcuri ty tax-.:s) furnisYtf.d by t,11C contrc.ctor, and a rcason2.blc allOHancc for the
usc of his pl<J.nt and cqui!Jr'1Gnt" T·,herG roquired" to bE; ar:,rc:cd upon in '-Tri ting
b,~forc th. tvork is bCJ;un, but Hill in no case includo ~n~r allotv<tnce for office
CX?LnsCS, ~cn(;ral supcrintend~nce, or othor general 0X?Uns0s.

( Tho r;Qv<.,mITH'nt rC~f.rvr,n tho rir:ht to increase or oucr(~asc up t.o l.Wllllty-fivo
~ (25) ncr cent, at thv un.i t pricu shown" the unit qunntit.il:S of Hark to be per
! forlllc'd, as set forth in the schedule of \-lork.

Contr,'ctor may request certain chcmr;cs in plans to be mc:.dc to facilitate the
pcrfr)rm,!l1cl~ of ,..orkby th, contractor. Such rnqucsts sYtall be made in Hriting
to t.!1i: contrCJ.c-tinr, officer. :,!1")l'oval may be r,rantrd by the contmctinf, officer
Hhcn proposed ch;:onGcs are not rlctrllilcntal to the t-lOrk or to the bu:;t interests
of the Government. (For further r,.:feroncc, soc Articlt:s J and 4" Standard Form
231).

10. cL:i;.rrUrG UP •. Upon completion of the l-lork tho contractor shall remove from
the vicinity of tYtc Hark <111 olant, buildings, rubbish, unused materials, con
crote forms, nnd oVl'r 111(c Iil(ltlri:~l, bulonr,ing to him or u~,.:d un,lm' hir: direc
tion duriTlI~ cOrJ:1t,r'ucLion, and 'in "Ill .;VI:llt of tiifl fillturn to rio ::0 Lll •. :·':trrw mny
hi rUf!ovIII by UH nOV! rmnt~nt. .ott, UtI t!Xp..rWI' of thu contractor, :IT!cl hin surety
or r.~urlt:.L S s'lall bu linble th'..:rcl'or.



11. ACCI~)EIIT PRr.VT:;' nON AW~ SP.FCTY NSlISl'RRS. The contractor shall a t all times
exercise reasonable orec~utions for the safety of employees on the work an0 shall
comply with all ao'·)licable previsions of Federal, St.ate, and Nunicipal safety
la\"s. The contractor sh;lll inde;nnif;r and s:we hf'..l'Tlllf3t1!" the Government from any
and all claim::; for dam<:.r;e~ .1r.sinr, fror! lo~s of Life, injUry to person or damage
to prope rty due to 'Jrje rati ons of the contrnctor.

•
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'J ...
General Conditions

12. -/Ol1KT ~!G COIlDITIONS. Hhilc t'1c '''age rates as determined by the Secretary of
Labor are th8 minimum hourly rates required to be paid during the life of the·
contract, it is the resllonsibility of bidders to inform themselves as to the
local labor condl tions, such as the length of N'orkday and workweek, overtime
compensation, health and welfare contributions, labor supply, and prospective
chan~es or adjustment of \-lage rates. The contractor shall abide by and conform
to all 2.p;->licable laws, executive orders, rules, regulations, and orders of (0

Fe~eral agencies ~ut~orized to oass upon and determine wage rates. No increuse
in contract prices shall be allowed or authorized on account of !:myment of wage
rates in eXC8fS of VlOse listed herein.

13. CI.JllS'ff{UCTI0P P1/)(}flMI. Hlthin ten (10) calendar days niter the date of re
cei'9t of notice to nroceed, the contractor shall furnish the Government repro..
sentative a comnlctc construction program showing in ~etail his oroposed orogram
of operatj.r)fis. Tl-te construction program shall be in such form and in such de
tail as m;.ly be rr:qui.rcd by the Government representative. The contractor shall
imme r Jiut(]ly vctvi.se the f'.1Ovcrnment representative of any oropose(~ changes in his
construc.tion progr.1m. If any construction program is inadequat.e to secure com-
pletion of tl-te work Hithin the r::pedfied period of time, or isotheruise not in
accord.:tncc ',~i th tll" s')p.cifi ccttions, or the work is not bcinr. prosecuted ade
quately or pro'gerly, the GovC'rnment representative shall have t.he ril";ht to
req'lir'3 t~"le contractor to submit a new construction progrnm providing for proper
and ti.::sly COMpletion of tl1e \olOrk nnd the contractor sh'3.1l be entitled to no
claim for addi.tional comp('n~rtion on ['.ccount of suc~1. requirement.

14. APPLICABLE LAWS. The contr~'ctor, in thC' performance of tllis work, shall
at all timus observe ,:~nd. comply tTith, :::nd shall cau~,e his al~cnts and emoloyees
to observe and cqrnply Hi th, fl.ny "'-nel all :.:tpplicablfJ laws, orclim~ncus, statutes,
regul2tions, et.e., nnd shro,ll hold and save tho l10vcrnment h"rmless from any Clnd
all claims or liabili ti.cs arising from or based upon t.he viol~ttion of any such
lr.w, orclin;:.nce, stntutu, regulation, etc., whether by himself or his employees
('r agonts •
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TECHNICAL :;Pl~GTT-'ICl\nOilC:

1. Definiti0D Qf T8rM3:

"lhenevcr in these specifications, or in nny rlocument or instrument 'vhere
these specific~tions ~overn, the follotdng tenns or nronouns in place of them
arc used, the intent and meaning shall be interpreted as follows:

Oovernmnta Government of tl-tc United Stctcs of America or its legally
?uthorized n:prcscnt~t.iVUe

Contractor: f.n indivir1u:ll, pQrtncrship, or corporation tho has entered
int.o a contnct \-11 th the Goverrunent or his, their, or its duly authorized
rcpres(~nt;.l.tive.

l1aterials: In adrli tion t,o m;tterinl incorporated in t.he project, equipment.
and oth(~r T:lt'l tr;rinl used ~~nd/or consumed in the perform£1ncc of thG 'I'1Ork.

Subcontr;:.ctor: Those hQving a direct contract with tho Contractor Hheroby
labor Qnd/or matnrinl \vorkcd to a Epccial dcsir;n according to the plans
or specifications for this work is furnished, but docs not include those
who merely furnish material not so worked.

Contra.cting Officer: The duly authorized officer who executes the con
trc>.ct \-Tith the Contractor or his authorized rcryrescntat:ivo who ui11 be
designa ted. .:'.t the time the contNctor is notified to proce;:d with tha
Hark.

Engineer; Tho Gov(;rmnent Rcprcscnt~'tivc who Hill be cJesign~tod ~t the time
the Contractor is notif:Lc:d to procc(;d Hi th the l-lOrk.

~: The offici:.'1 plans, ryrofiles, typicnl cross-sections, r,encr<>.l
cross-sections, warkin£; clr.:n'1ings, end supplemental dr~\-Tings, or exact
reproductions thereof, approved by the Engineer, l1hich show the loc.'.'.tion,
ch:tr:-.ct:r, dimensions, nnd "lctdls of the.. TrlOrk to be done, and Hhich nre
t') be: c,=,nsid':rcd ns £!. part of the contract sup~lemont~ry to these spcci
fic::.tion.'3.

Spccifi c;'.i,i011 S : The oj rec ti nns, llrovJ.s1ons, nnd rcqui. rCITlL:nt [J contained
herein 2.8 supplclTlcn tl:O by such flpecinl provisions as lIl[l~r be ncccss::.ry,
pcrt:1.ining to the l:'lcthod ilnd rlQnner of parforning the 'vork or to tho
qu~ntitios and qu:tli tics of mntcrinls to be furnishDd under the contrnct.
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T!ic 'dark to be done under these spccific;:1".ions cOlwist~1 of furnishinr- all
labor, mn torials, equipment, methods ("'.nd proc,:s!1LS nccnss:'..r"J for tho construc
tion ,mr} compl(ltion of two Het roll,:;ct ct~rth fillr.)cl di.kes kno\m rC~jpoctivcly as
White 'f':mbJ Stt'Ucturc~j Nn. J and No. h. Doth of thenc dikes aru loeatl'd at tho
foot of the cast ::Jiclc of t.he l''hito T,~nk rrount~ins and west of the lJcardsley
Irrig:J.tion C:lOnl in Mnricopo. County, I~rizona. Structure No.3 is approximately
7,667 feet in l~Dgth, approxi~,tcly 30 feet in heiGht ~t its maximum section
and Hi th :'. 10 foot crest width. It contains <'.n csti~,kd 375,000 cubic yards
of embankment. There c>re three outlet structures to be installed in this
structure. Structure No.4 is approximately 6,839 feet in length \orith a l11c'1.ximum
hei~ht of 20 feet and a 10 foot crest width. It contains an estimated 175,000
cubic y.1rris of embankmont with two outlet structures to be inst.::llcd, :md n
soillw·.y training r1ikc at ttw t-lost end. The total length of both 0tructUl'c§
is npprnximv.tely IJt,508 lineal feet, and the embankment totcls 550,000 cubic
y~rds, ~pproximatcly. The outlet structures for these dikes 'dll be installed
by foren <!ccou.nt by crews of M:~ricope. County Hunicip~l Hater Conservation
District No. 1. cnncurrcntly with the plC'.ccIncnt of cmbanloncnt by tho Contractor.
All w)rk ::h::lll ~onf()rm t.v m;\po .. pinns, profilc)$J and sp(elficati("ln~l Hh.ich nrt:
pnrt of Ulis contracL and to such other drm-Tinf;s aud direction:; relating thereto
as may be furnis~cd to t,c bidder ~rior to the opening of proposals, and ta
such drawings and directions in ccplanation of details or minor modifioations
as may be furnished from time to time durinG construction, inclUding such minor
modifications in pL,~ns and specifications as the Engineer m<".y consider necessary
on account of con~iitions found during the prosecution of the l1ork. Scaled
dimensions shall not be used in the construction of the work.

3. Se9uonce of Hork: In view of tho danger of summer floods oril;in:~tillg in
the I'Thitc Tank Mount.olins, it is the intent that Structure No. 3 sh,:~ll be comple
ted first [',nd thC'.t completion of this structure should be C'.ccomplishcd not later
than July 1, 1951~. The Contr:>.ctor should have sufficient equipment and men on
the job to insure th,~t thf complet.ion (l~tG is obtnine:d. Nothing in this para
;;raph I'till be c0nst:"ucd <'.5 to lJrohibit ,,~)rl< boinr.; ctlrri"d forth on structure
No. 4 C0ncu.rren tly I·tith :' truc ture No. 3, prOViding the Contr:'.ct0r l1-:l8 <'.dequate
equipment ~v~iI2blc for this purpose.

In vir:\! of th.; extremE.; dan;;e:r of flood damage durinl:, the s.umncr rCl.iny sUlson,
which normi'.lly st:lrts ab ~,ut July 1, all work on Structure Ho. It subsequent to
th~.t rr-:to sh~ll be r>cco;n~lish()d in sections in such n manner that o!JCn flood,-mys
will be n:-'.intainad thrOUGh the structure to parmi t po.ss"I::e of floo;18 "'!lie'l may
occur r1urinr~ tl'lt: course: ()f construc tion. 'l'I'}C closinr:; of t'lCSC floodt·]<,ys shall
be 'Jon::; CTDeditiriudy i1nd sh:.'lll bo scheduled at such time ~lS tleathc}' c'llnditions
Houlrl indicr·te the prob:'lbi lity of :m extended period of clc,tr tvc~tht.:r sufficient
for the purpose.

T~h!_lc it is inkncic:d tho.tStructure No.3 shnll be completed prior to the
time tl'v SUmInf:r r"j ny ~C~0on is norm:..lly CX!Kctcn to st'l.rt, simi l::r co~widura

tion[) vlill :;c)Vcrn in t.lll. uC'Il;dul.i.n;:~ f)f lTork on I,'l.i~; r.truet.uro, since occ:.ll.donal
or unumv:l floodn m;'.y bf; l;nC'lunf.erc,d :'.t this location dUl'ing other thnn normal
rainy sc:-tsons. For tl-)is n a80n, i.t Hill be required thnt the spillwly czc..... va
tion f(w ';tructurc No. JJ :md the construction of tile Cldjacent portion of the
embankncnt lvhich is to be comry;cd of m.:....teri~ls c:....cnvatcd from tho spillway,
will bo the first port:hn of t.he H0rk t8 be c.ccomplished. Succeeding sections
of tho cmbnnkmcnt c()n~tructi.·)n uill ~.xt,\.;nd northNnrd from this first £lection
nnd Hork on cC'.ch S('cUon "Ii 11 he completed insc>ft'.r fl.S prnct.icCl.bll; hd'oro work on
Vw next section j:J :~t"rt.td. Pln.cument f)f r~lci.nr: mt!tl~ri.:lls ~JJll procf]ud
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concurrently in <'.11 c~scn \-n th the const.ructi:"ln of the main core of the embank
ment. (Sec Article 5 - Gcn(;ral Condi.tions).

4. Source of Supply ;tnd Quality of M."'.tcrinls:

, 'Extensive laborntory testinr; h;-,s h.cn done on mt:'.tcria1s proDoscd for usc
. <'-5 embr'nkIncmt awl ,~rc(',s cont.:1.inin;; sui t.i'.blc deposits hove been outlined on the

ground. Inasmuch as the embankment 1.n11 contnin n cLntral core and a separate
bl,:m\{(;t of facinG mntcri<'.l, different sources of supply of these mntcrials
have. becn determined. Alternco.tc sources of suitable Ilk'\tcrials proposed by the
Contr::'.ctor <'.nd lyin::: \rithin the limits of rights of lIay or CC1.Semcnt13 that have
been obtained will be .:J.pproved for usc providing they meet all the requirements
of these specific~tians "'.nd arc otherwise ~uitable as determined by labor~,~or,y
tests. Only mntcrials conforming to the requirements of these Sl)ecific,~.tions

<:.nd ·:'.nnrovcd by th(; F.n;-:;incc r shall bo used in the \-Tark. All mnterials proposl d
for us r) may be ihspcctf~d or t(. stcd at llny timo during their prcparntion (md usc:.
If, [.fter trial, it is found t"lllt sources of supply \·Jhich havc been approved do
not furnish a uniform product, or if the product from any source proves unaccept~

<,-ble ~t nny timc, the Contractor shall furnish l.1.pprovcd mQtorials from other
approved sources. No material which, <,-fter approval, has in nnJr Hay become un-
fi t for UGI) sh<:ll be used in the work. .

Site,s from which m<'.terinl hQS been removed shnll be l(~ft in :\ neat and
prcscnt~bl~ condition satisfactory to tho En~nccr upon complotion of the
Hark, rmd Qll f(:nces rc'movcd .for ourposc:s of entry shall b (' replaced in as
Cc>od a c'Jndi ti:m as t1wy wera before being removed.

5. Ro=:l::ltions HUh Other Or[:;",nizat~::ms:

Installation of cmtlct Horks and structures \-Jill be <1ccomplishC'd by
force ·~ccount crCHS employ()d by thu BCQrdslcy Irrigntion District for this
purpo8c 'lnd \n.ll proceed concurrently Hi th the constructi ')n of the earth
fill. ThE) ContrC'.ctor Hill be required to schedule his \-JOrk so as to permit
minimum rlelny or inkrfcrcnce Hith the forces of tho BC.:1rdslcy IrriGation
District. Inst~ll'ltion of thCS0 outlet works will be carriod on expeditiously
and in such a m('.nm:~ .:1~ to intcrfl)rC to tho least extent nossiblo with the
activities of the Contr~ctor in tho construction of the embankment.



Section 1. Clearin~ awl Stripping

3. Basis of Payment:

Part II. Eart~work

Description:,

Clen.ring ann stripning will be paid for at the contract price lump sum
for CLr.:r.rITNG f,~msTfUt)PIN(1, '.shieh I)rice shall include all materials, labor,
work anrl equipment necessary to complete the item.

The Contractor shall dispose of all cleared materials by burning at
a location "ri thin the limi t~ of the cleared area. The time and place of
burninv, wi 11 be decider! by the Engineer. Incombustible materials will be
disDose(l of by placement in a noat and inconsoicuous manner in~llies
or low areas within or immerliately adjacent to the clearE'd area, in a
manner to be prescribed by the Engineer.

Di:08osal of Cleared Materials:,

.,

Clearing and stripping of borrow areas will be required, and will con
sist of removing all grass, brush, trees, stumps, and other deleterious
materials from the surface, and will also. include the loosening, removing,
loading, transporting and disposal of all such materials and of all or~anic

soil and other substances unsuitable for embankment purposes. Clearing •
and maintl'mance of Contractor's haul roads will be included in this item.

All clearing and stripping of the structure bases and spillway areas
and nisp0sition of these stripped materials will be accomplished by force
account in advance of the operations of the Contractor.

1.
•

•
Section 2. Excavation

J

~
!
t
f

.;1
"

!
1

I
i

~

1. ~escription:

Upon completion of embankment construction to an elevation of not less
than 12 inches above the elevation of the top of the anti-seep rings for
the v8.rious outlet pipes, and upon receipt of instructions from the Engineer,
excavation of trenches for the installation of the outlet pipes will be oer
formed by the Contractor. These trenches will be machine excavatcd to full
cilrryall \orirlth ann. to a bottom grade to be established by the ii:ngincer. Fine
r.r~rlin~ and necessary hand trimming and final hand excavation will be occom
plish,c,d by forcps of' thr} Me.ricopa County Municipal Hater Conscrv<\tion Dis
trict No.1, who will also install the pipes and placL' backfill.

2. Disposal of Exc!lvat0d Material:

Excavated matrrial 'rill be stock-piled on the fill and actjaccnt to the
excavation, in such a mcnner that it may rE'ndily be used for backfill by the
District forces, fol101clin~ placement of outlet pipe.

3. Excavation Limits:

All cxcnvntion unoclr this section \'fill bp made to n(~at ·lines as staked in
the fir~l(l b7f the· F:n~in('~r. Any (!}(cC1.vntion which is carricn h(~yond or below
tho linrlS rl.'1d I~r;lrk'!'l !lfl (;f"tnbli~h(':d shall be rl:fillcH'lby tho Contractor at his



own eXDcns\'}, wUh m,'lterials satisfnctory to the' Enr,ineer, and such materials
shall be compackd by the Contractor at hiE ONn cxocnsc, to the satisfaction
of the Engineer.•

II
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4. Estimated Quantitir:~:

Estim:ltcd total quanti tics forc!xcavation ilrc 1,200 cubic yards.

5. Nr;asuremant:

All excavation shall be meaf.lured in the original space occupied anr! the
volumf! computed in cubic yards by the average end arca method.

6. Basis for Payment: •

1

t
'j,
'I

j.j
./
,'j

;~
t

The basis of payment for excavation shall be the contract unit price a
cubic yard for EXCAV1ITION, which price shall be the full compensation for
excavation, remov~l and (lisposal of all materials and the furnishing of a 11
equipment, tools, labor and incidentals necessary to complete the work. No
paym0nt will bn mado for excD.v::\tion carried beyond the lines or grades
established, nor will any paymentbo allowed for rc')lc1.ccment of such un"
authorized excavation.

Section 3. Subgrade Preparation

1. n~scription:

This itor.! will cover all wnrk required to or~pare the siks of the
st.ructures Drior to nL1ccmcnt of cmbanl<Il1cnt materials. It will include
ripping of the ba~c nrln to !"'lrovido (,ond betweon PH' cmbnnkment and tho
f0 1mdation, moistening or 8Drinkling nnd compnction of the base Clnd all
looso mAterials in the s.?mu mnnnor ClS is rcquirctJ for the t.mbankmcnt.

SubgrD.de propar::\tion i~ill lJc p"id for at the contr:~et price lump sum for
cllBGi.ADE PR,::PAT:>J\.Tl0N, "lhich prico shall include 811 mnkrials, 12bor, work
and equiryment n~cessary to complete'the item.

Scction 4. "Rolled :":".lrth Fill

1. Description:

The rolled earth fill consists of tto10 earth dikes nreviously described
in P~rt I of these soecifications.

2. Borrow ArQ~:

Suit,'bl(; borrow m:"'t. rial in ''.d, (:uatc q\wnti tivs h<lS bvcn loc<1tod in the
imm",liClto vicinity. Borrow for the 80uth 2,200 fcr.,t of core of Structure No.
3 "Till bo compos., d of m"'.t( rial ,;xcav:1kd from the northu'!.st tiUO fnot area of
tho proposod. spillw;cy. This mt'.tcria1 Hill consist of 80,500 cubic yards and
will involvL: an av(,r.~r:() h[lUl of 1,hOO fect. ~rilhT(\Y borro\'1 aron will be
excavnt,od to finished gradl} by contre-'ctor. The bfll:mCL: of the core mr.tcrial
for this structure "rill bl.: tnkcn from si(hl borrol'l locat( d '7,('nor:'.11y immedi
atoly adjacent to the 8mbankm~nt nnd ~~t~ P minimum of haul involv~. This
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amounts to ?ooroxirnatcly 187,SOO cubic y;lrds. P'acing m,,,tcrial for this
structur(> \Yill como from n borrow nrl n located t'\pproximatdy 2,000 feet
west of the south end of the dike. Thoro will be M total of ~pproximatcly

107,000 cubic yards of f~eing matcri~l to be installed and the average
h2.ul for this mat(:rial will be npproximatcly 5,500 feet.

The borrow arca for Structurr: No. h is located .•djaccnt to and through
out the len~th of this diko. Core mn.tcrial will consist ()f n.pproximately
the upper three feet of the borrow area and facing will consist of those
materials lying below this depth. Facing material may be usod on this
structure within the core section where necessary or desirable to facilitate
the con~truetion operations.

•A limited n.mount of borrow for Structure No. 4 will be required from the
proposed spillway areas in order that these ~,y be excavated and levelod to
finished grade. No additional payment will be made for this excavation, as
the materials will be used as embankment nnd payment made, therefore, in the
form of rolled rarth fill.

Total earthwork in Structure No. 4 is approximately 175,000 cubic yards.

1\11 Innterials U3r,d in the OOlbankment of both structures shall be taken
only from these specified borrow areas. No \-mste m<'.tcrial or deleterious
substances shall be employed in tho construction of the embankments.

A minimum ?S foot wide berm shall be maintainl.'d bdween the toe of the
embankment slopes and the edge of adjacent borrow pits •

3. Construction Methods:

The embankm€:nt shall bfJ constructed in approxime.tcly hori~ontnl laycrD
Hith no ~brupt break~ in the top gr:1de of the fill. The Inycrs sh!~ll be
evenly sprn:'>.rl to ':. thickness of not gre!'ter th(~n six (6) inches .'~ftcr rolling.
The, full cross-sf;ction of the cmbC'.nkl1lr:nt ~h~ll bl~ m:lint:'in\.'d .'ts \~;·.eh 5UC

CfJ33i"<le l".ycr l:'! rollud. Fill m."'I.tl:ri!tl shnll be bid down evenly :tud not in
piles or ulndrow:J.

The omb.".nkrnent shall be construckd in sections in such ."1 m·1.nnor to most
ccoriomicCllly use thtJ equipment:'.vr.ili'.ble. In the c:~sc of Structue No. 4 these
scctions will be so plt:nned ns to permit flood protection to be obtnined from
the orwn g:·ps •. Bnds of tho cmb:'nkment sections sh.'1ll be pl"'.c(;d on (t slope
not stc0rur th:m 1: 20 and closure between sections shnll be m:'.dc by mu.-ms of
thorough ripping or diseing and rerolling of adjacent materinls.

The Contr!'.ctor sh." 11 route his hauling equipment over the l:eyers so .".s to
obtdn th,:; m.".ximum ,'1mount of compt!.ction possible" ,:md to ..~void ~;xc8ssi ve
co~p;:,.<::i-:):'1 ~,nYi'lhcre .,long the hnuling route. All uxcossh'uly p;' ckL'd l~y(;rs

will be chis(~lr;d ..... t Contr.".ctor's expense to the full r:kpUl of SUdl over
comp" ction" at Lhi; ,iirl;ction of the !~nginl)cr.

Mixing or blc;nding of (;mb~'.nkm\.nt m~tcri:lls on this project will be re
quired only \oTherc·vlcqu."'.te ::nd s."\tisfr- ctor:r comp,~etion c.1.nnot be obti:'_inod due
to lrlck of uniformity of moisture distribution in t,he m:~.tcrials•
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Th(~ (~r:lb~nkr'l(jnt sh'"'.ll be pl.':'.ced ,-cs conti.nuously ''.nd r.'lpirtly .:'.5 possible
;-.ftcr the r(;quir(~d subgr::tdo prcp::'.r:ttion h'~8 been "ccomplishcd ::s dirc'cted
by the Engineer. The ,-urf:~cc of .:'.11 cmb:'nkm..cnt shdl be c:'.rcfully gr:'.dcd
to the lin':3 nho\-m on thf) pl."n~ :'nd .~.::; 5tr 'kcd by t.he Enr,inccr. In :1dditiQl;~,

it·will br) rcquir(d t.h·"t both slop(!l) of the c,mb:'.nkml'nt be faced with c:\licho
nnd/or gravel for one c:,.rrY'''.ll Hidth, ,~nd the crm-ffi of thl) crnb::nkm..::nt shr.ll
havo n minimum capping of one foot of this s:'mc m,-ctcrinl. The slope f1".cing
of the structures shall be c::trriud on continuously with the plecing of the
core of tho cmb:-nkment. M0.teril'.ls for the f:1.cing will come from selected
borrow ,ro::ts previously described.

Hhcn cmbn.nkments .1.re on sloping ground or existing fills C'.re widened, the
surfi'.cc sh.....ll be deeply plo\omd or ripped, or shall be stC':>pcd, :15 tho Engineer
llk~y rli rc ct. •

4. Hc<'.surcmont:

Tho c;>.rth fill ",ill be mc:~surcd in cubic yards of fill in pl1".cC r..fter
compr>.ction. Volum" s will be oetermincd by the average end arcn method. No
distinction vTill be mr·.de between fncing nnd cor() mt.. tcrinls.

,. B.....sis of P;-.ymcnt:

The b2sis of n~ymcnt for e~rth fill ~s specified heroin shall be the con
tr~ct unit price C'. cubic ynrd for ~J\RTH FILL, mc~surod ~.s hereinbefore speci
fied, which price shnll be full compcnsntion for oxcnvnting, trnnsporting,
pl:~cing, forming of fJmb:~nkment, mixing o.nd finishin~, .....nd the furnishing
of ~ll equipment, tools, l~bor nnd incidentals necessnry to complete tho work.

~ection S. Sprinkling

1. Description:

Sprinkling or moiskning of tho cmb.~.nkmunt m['.tGri<11s \1ill bu rcquir~d to
obt.....in ru:Equate comp.... ction. 1hter for sprinkling or moiskning will be m3.de
l1vo.il ....blc \oTithout ch~rgf; in the c·".nnl of the Beardsley Irrig<'.tion Project G1t
~ point specified by tho Contr..... ctor Clnd o.s close to the proposed works as is
possible. Deliv0ry of this water from th~t point to the projoct <1nd distri
bution ,:lS noeded on thf: project will be n rcsl')onsibility of the Contr<1ctor,
·~.nd the cast thereof shnll be considered a.s n pt1.rt of tho bid price. Curtcin
f1".ciliti(;s (;xist for delivery of \omter to ccrtnin portions of th..-: borrO\-1
[~rcl".s in Structure No.3, I".nd tho Contractor mny utilize thesl.~ f .... cilitics to
the f,rc ..... t,.,st I:xtcnt posf>ible consistent with his operating conditions.

2. Construction Mothods:

H·'1tor sh::.ll b: (;vr.mly <1p1')liud to each l::.ycr of the fill, prior to rolling,
to secure ,". uniform moisture content for m-cximum comp,~ction. 'l'ho :'.mount of
water to be ,"'pplicd shrcll be:. unough to Giva <1 w~tor content of npproximo.toly
12% ,~s shown by l,-cbor·"'.tory reports. This v1,"kr "rill be sprinkled ovenly on
the embankment, or if tho Contr:cctor so desi.res, he mt'.y t'.dd ::. portion of it in
the borrow pits. Before comp"cticn o:'.ell llcttud Itlycr sh.....ll bo thoroughly mixed
or stirred, if ncc";ss,:lry, until moistur,) is uniformly distributed. Embankment
f ..... cing m1".t(~rittls ~~h:~ll'\lso be moistened or sprinkled in tho s[tmn m:.nncr as
core mnteri"ls. 'I'lH' Contrnctor shl'.ll employ :cdC'qu:\tc pumninr, ,~nd sprinkling
f.~.cil i t,j,;[l to rn:d.nt.:d.n the conntrncti.on p:\CU sot by the u..'.rthmovi.nrt (~quipmQnt.

,.

f
!

f
I

I
I
!,

•



•

•

•

• •-24-

3. Basis for P"'ymcnt:

The b''.fl1a for p,"'ymcnt for SPRIHKLD1G ~:HnJ·.NKJ1"NT M!'.TI',RIALS shall bo the
contr.:'.ct unit nricc per cubic ynrd of CC'l1'lp, ctjrr] f.mb'lnkrl'f.mt for structures
Nos. 3 ,'"'.nd 4 Sf ')"r::'.t(;ly, :'8 dut\:rmincd b;{ m"tl--tods dCGeribcd Clsc\-lhcrf~ in
these srecific::'.ticm8, which prico sh:'.11 be full cOlOpcns:,.tion for oUl'1;Jing,
lc:-.ding, h;"'.uling, h:mdling, sprinkling .:'.nd distribution of the \lQ.tcr :.no
the: furnishing of 0.11 equipment, tools, supplies, lo.bor nod incidcnt::ls
nl;C(;SSi"'.ry to complete the Hork.

Soction 6. Rolling

1. Description:

Comp:~ction of nIl embankment matcrinls to 95% of Stcndnrd Proctor Density
ns determined by l.:'.bor:'.tory tests will be r0quircd. The m<ltcri<'.l will compc.ct
roo.dily by the us\.; of shecpsfoot rollers.

2. Con~truct,ion Method s:

Comp,,",-ction of m~tcri.1.l in pl~cc probo.bly will be nccomp1ishcd by <lbout
six p.:'.sses ~dth <l roller which hOos 0. weight of .:'.t lcnst 2,500 pounds per
linenr foot tncluding bc.llnst.

Except by approv~l of the Engineer, no rolling shall be done lvithin three
feet of ."'.ny strllctur1'.l Hork :cnd no othor heavy equipment shall be oper[:tcd
wi thin five feet of :'.ny such work.

Embnnkrrtcnt f~ cing Ilk" tC'ri,"!1 shrtll be comp,"!cted n t the S;l.me time :'.nd to the
s~m8 extent .:'.s is ~dj~cent core mGterinls.

J. B~sis for P~ymcnt:

The b~fJis for p.:~yment shrtll be the contrGct unit price for roLLING per
cubic ynrcl of comp~cted emb~nkmcnt determinod ~s described cls~whcrc in these
spccifict',tions, 'Hhich price 8h:,,11 be full comncnst\tion for .:'.11 lr:.bor,
rnr.tcrin.ls, equipment, supplies ~nd inci~cntals \1(;ccssr.ry to conplctc the work.

,:,
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STANDARD fORM 23
REVISED MARCH 195]
GENERAL SERVICES ADMINISTRATION
GENERAL REGULA TlON NO. U

NAME AND AIJIJRLSS OF CON fIlAC lOR

CONSTRUCTION CONTRACT
(See instructions on reverse)

CONTRACT NO.

DATE OF CONTRACT

CHLCK APPIlOPIlIA" E BOX

[J Individual

[I Purtncrship

LJ Incorl'llrutcu in the
State of

DEPARTMENT OR AGENCV
---------_._----- ._... _--_ ..._-_..._-._---------

..
('

CONTRACT FOR (Work to b. performed) .:.,'--,....

PLACE -(~----'.---":~

"--- 11
AMOUIiT OF COIl tRACT (Bopre.. in word. and Il/furee)

ADMINISTRATIVE DATA (Optional)

THIS CONTRACT, entered into this date by the United States of America, hereinafter called the
Government, represented by the Contracting Officer executing this contract, and the individual, partner
ship, or corporation named above, hereinafter called the Contractor, witnesseth that the parties hereto
do mutually agree as follows:

Statement of Work. The Contractor shall furnish all labor, equipment, and materials and
perform the work above described for the amount stated above in strict accordance with the General
Provisions (Standard Form 23a), specifications, schedules, drawings, and conditions all of which are
made a part hereof and designated as follows:

1G-17412-3

WORK SHALL BE COMPLETEDWORK SHALL DE STARTED
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Alterations.
hereto:

-' ., """'J _~
The following changes were made in this contract before it was signed by the parties

.1 witness whereof, the parties hereto have executed this contract as of the date entered on the first
page hereof.

.
"

j
THE UNITED STATES OF AMERICA CONTRACTOR

.--------. (Nai'le 01 ContrDct~rf---------- ---.------.~

-----------(Tit/e5

By --------(Si~;,ature')-------

INSTRUCTIONS

(Offlciai liii8)------- ..-.---

3. An officer of a corporation, a member of a partnership, or an agent signing for the Contractor
ill place his signature and title after the word "By" under the name of the Contractor. A contract

.ecuted by an attorney or agent on behalf of the Contractor shall be accompanied by two authenticated
copies of his power of attorney, or other evidence of his authority to act on behalf of the Contractor.

10-,,17412 a u. '0 teOYUNM',., ""HlIHQ OHICI

2. The full name and business address of the Contractor must he inserted in the space provided on
the face of the form. The Contractor shall sign in the space provided above with his usual signature
and typewrite or print name under all signatures to the contract and bonds.

By _

1. This form shall be used, as required by GSA regulations, for contracts for the construction,
alteration, or repair of public buildings or works.
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6. DISPUTES
Except as otherwise provided in this contract, any

dispute concerning a question of fact arising under this
contract which is not disposed of by agreement shall he
decided by the Contracting Officer, who shall reduce his
decision to writing and mail or otherwise furnish a copy
thereof to the Contractor. Within 30 dOYII from the date
of receipt uf slII'h copy, t.lle COlltructQr mny appeal by
mailing or otll"rwise fUrJli:lhing to the Contracting Offieer
a written appeal addressed to the heod of the deportment,
and the decision of the head of the depl\rtment or his duly
authorized representatives for the hearings of such appeals
shall, unless determined by a court of competent jurisdiction
to have been fraudulent, arbitrary. capricious, or so grossly
erroneous as necessarily to imply bad faith. be final and
conclusive: Provided, That. if no such appeal to the head

t.--.n-I

5. TERMINATION FOR DEFAULT-DAMAGES FOR
DELAY-TIME EXTENSIONS

(a) If the Contractor refuses or fails to prosecute the
work, or any separable part thereof, with such diligence as
witl insure its completion within the time specified in this
contract, or any extension thereof, or fails to complete soid
work within such time, the Government may, by written
notice to the Contractor, terminate his right to proceed
with the work or such part of the work as to which there
hu been delay, In luch event the Government may take
over the work and prosecute the same to completion', by
contract or otherwise, and the Contractor and his lureties
Ihall be liable to the Government for any excell COlt occa·
lioned the Government thereby, nnd for liquidated damaeel
for delay, as filled In the specificationl or accompanyin.
papers. until luch reasonable time as may be requiljld for
the final completion of the work, or if liquidated damace.
are not so fixed. any actual damages occasioned by luch
delay. If the Contractor's right to proceed is 10 termi
nated, the Government may take possession· of and utilize
in comJ'>leting the work luch materials, appliances. and
plant as may be on the site of the work and necessary
therefor.

(b) If the Government does not terminate the right of
the Contractor to proceed, as provided in paragraph (a)
hereof, the Contractor shall continue the work, in which
event he lind his sureties shllll be liable to the Government,
In the .unount I"t furth In Ihe .p"r1f1.~ntlt'"'or lIceompany·
Ina paper., for fixed. agreed, and liquidated damalel for
each calendar day of delay until the work il completed or
accepted, or if liquidated dAmages are not so fixed, any
actual damages occasioned by such delay.

(c) The right of the Contractor to proceed shall not be
terminated, 01 provided in paragraph (a) hereof, nor the
Contractor chargcd with liquidated or actual damages, as
provided in paragraph (b) hereof because of any delays in
the completion of the work due to unforeseeable causea
beyond the control and without the fault or negligence of
the Contractor, including, but not restricted to, acts of God,
or of the public -enemy, acts of the Government, in either
Its sovereign or contractual CApacity, acts of another con
tractor in the performance of a contract with the Govern
ment, fires, 1100ds, epidemics, quarantine restrictions,
strik('S. frci~ht ernl>argf)cs, nnd unusually severe weather,
or delays of subcontractors or suppliers due to such causes:
Provitlocl. That the Contrnrt<Jr shall within 10 days from
the beginllinR of nny S\lrll ddny. unless the ContractinR
Ofiicer shall grant n furtllrr period of time prior to the
date of final settlement of tile contract. notify the Contraet
ing Officer in writing of the causes of delay. The Con
tracting Officer shall ascertain the facts and the extent of
the delay and extend the time for completing the work when
in his judgment the findings of fnct justify such an exten
lion, and his findinr.s of fact thereon Ihall be final Blld
conclusive on the porI ies Ill'reto, subject only to apPeal 8S

provided in Clause 6 hereof.

/1
.: )., ,..~ .J ,h;
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4. CHANGED CONDITIONS
The Contrnctor shnll promptly, lind before such con·

ditions nre dillturhc-d, notify the Contracting Offirer in
writill~: of: (I) suhstlrflUoc or Intent physlcnl ronditionl
nt t he site differing mnterially from those indicated in this
contrnct, or (2) unknown physical conditions at the site, of
an unusunl nature, differing materially from those ordinarily
encountered and generally recognized as inhering in work
of the charncter providcd for in this contract. The Can
tractinr, Officer shall promptly investigate the conditions,
and if he finds that such conditions do so materially differ
nnd l'allse nn inc-rense or dec-rense in the cost of. or the time
n'q";"l',1 for, )ll'rformnll('l' of this control't, an equitable
nd.iIl~lt Illt'llt 8hllll hl' IIlnrle IIn,1 the cont ract modified In
writinll nl'conlinRly. Any claim of the Contractor for
AdjllstJ1l('nt hereunder shall not he allowed unless he has
~ivell notke as above required; provided that the Con.
tractinr, Officer may, if he determines the facts so justify,
eonsi(kr nnd ndjust nny such claim asserted before the
date of finnl settlement of the contract. n the parties fail
to aRree upon the adjustment to be made, the dispute shall
be determined as provided in Clause 6 hereof.

3. CIIANGRS
The Contracting Officer mAy lit any time, by • written

order, nn'\ withollt notire to the sureties. make changes in
the drawings nnd/or specifications of this contract and
within the general scope thereof. If such changes cause
an incrense or decrease in the amount !tue under this con
trnrt, pr in the time rcqllired for its performance, an equit
able adjllstment $holl be made and the contract shall be
modified in writing accordingly. Any claim of the Con·
tractor for ndjustment under this clause must be asserted
in writinf: within 30. days from the date of receipt by the
Contrnctor of the notification of change: Provided, how
el'(Jf. That the Contrncting Officer, if he determines thnt
the fart~ justify weh netion. mny rcccive and consider.
nlld n<1 jw:t any stich c1nim nssrrtcd at any time prior to
the <1at,~ of final scUlcllwnt of the contrnct. If the pnrties
fail to lIJ:rre upon the mljllstmcnt to be made the dispute
81",11 I", d"l C1l11h"',1 ns provided in CIa lise (j hereof. nut
nothi"I.: I'rovi,lcd ilt t.his rlllllsc shnll cxcuse the Contrnctor
from I'roef'e,lin!( with the proseclltion of the work as
chanr,c'!. Except as otherwise herein provided, no charge
for any extra work or mnterial will be allowed.

STANDARD FORM 23A
MAIlClllm

PRESCRlOEr) DY l;ENERAl
SERVICES AI1MINISTRII TlOIf
GENElllll REGUlIITIOH NO, IS

2. SPECIFICATIONS AND DRAWINGS
The Contractor shall keep on the work a copy of the

drawin!(s lind specificlltions lind shall lit all times Rive the
ContrnctinR On1cer access thereto. Anything mentioned
in the Ilpecificlltions and not shown on the drawings, or
shown on t.he drllwil1l\s lind lIot mentioned in the specifiea.
tions, shnll be of like effect as if shown or mentioned In
both. In case of difference between drawings and specifi·
cations, the specifications shatt govern. In any case of
discrepnncy either in the figures, in the drawings, or in the
specifications, the matter shatt be promptly submitted to
the Contracting Officer, who shalt promptly make a deter
mination in writing. Any adjustment by the Contractor
without this determination shatt be at his own risk and
expense. The Contracting Officer shall furnish from time
to time snch detail drowing" and othrr information .s he
mny (~(lllIIid"r lIerC'ssnry, unle.. otherwlle Ilrovlded,

1. DEFINITIONS
(a) The term "head of the department" as used herein

shall menn the head or any assistant head of the executive
department or independent establishment involved, and the
term "his duly authorized representative" shatt mean any
person authorized to act for him other than the Contracting
Officer.

(h) The term "Contracting Officer" as used herein, shalt
include his duly appointed successor or his authorized
representative.

I'." ,'l.:
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in writing require the Contrndor to remove from the work
luch employee as the Contracting Officer deeml Incom.
petent, careless, insubordinate, or otherwise objectionable,
or whose continued employment on the work is deemed by
the Contracting Officer to be contrary to the public interest.
9. INSPECTION
- (0) Excep't'lls oth~'~~i~ep;o;Ici;ci'i~p;;;;g;~ph(d)hereof '
all material and workmanship, if not otherwise designated
by the specifications, shall be subject to inspection exam.
ination, and test by the Contracting Officer nt any'and all
times during manufacture and/or construction and at any
and all places where such manufacture and/or construction
are carried on. The Government shall have the right to
reject defective material and workmanshil) or require its
correction. Rejected workmanship shall be sRtisfactorily

I corrected and rejected material sllOlI be sl\t.i~fl\ctorily reo
placed with proper meterial without charge therefor,and
the Contractor shall promptly segregete and remove the

,rejected mltterlal from the premises. If the Contractor ' If

faill to proceed donee with the replscement of rejected
~lIterllJl IIqd/or the, correction of defective workmanship
the Government may. by contract or otherwise, replace

'

such material and/or correct such workmanship and charge
the cost thereof to the Contractor, or may terminate theIright of the Contractor to proceed as provided in Clause 5r::;' ~.'~". '.he Contractor and surety being liable. for t
any damage to the same extent as provided in said Clause i
5 for terminations thereunder. !

:/ -'1'fle-"ContractorihaU ttirnlsll pr~;nptl~;~vithout addl. ~"
tlonal charge, all reasonable facilities, labor, and materiels
necessery for the sefe and convenient inspection and teet
that lIlay be required by the Contracting Orncer. All
inspection and tests by the Government shall be performed
In luch manner .s not unnecessarily to delay the work.
Special, full ,ize, and performance tests shall be as described
In the specifications, The Contractor shall be charged
with any additional cost of inspection when material and
workmanship are not ready at the time inspection il
requested by the Contractor.

(c) Should It be considered necessary or advisable by the
Government at any time before final acceptance of the
entire work to make an examination of worK already com
pleted, by removing or tearing out same, the Contractor
shn11 on request promptly furnish all neccssary facilities,
labor, and material. If such work is found to be defective
or nonconforming in any matcrial respect, due to fault of
the Contractor or his suhcontractors, he shall defray all
the expenses of such examination and of !lRtisfl1ctory recon
struction. If, however, such work i", fOllnd to meet the
reqlliremenh of the rontroel, Ihe 0"\111,1 ,Iil'('."t "OAt or Inbor
lind IlIl1lclinl necessarily involved in Ihe C~tlltlinlltion and
replacement, plus J 5 (lcl'ccnt, sholl be allowed the Con
tractor and he shall, in addition, if completion of the work
has been delayed thereby, be granted a suitable extension
of time on account of the_addition III work involved.

(d) Inspection of material and finiehcd articles to be
in~orporoted in the work lit the ftite sholl he mode at the
place of production, 1Il11llufnctnre, '>1' shipment, whenever
the quantity justifies it, unless otherwise stuted in the
Ipecifications; and such inspection and written or other
formal acceptance, unless otherwise stilted in the specifi.
cations, shall be final, except as regards latent defects,
departures from specific requirements of the contract,
damage or loss in transit, fraud, or such gross mistakes as
amount to fraud. Subject to the requircmcnts contained
in the preceding s('ntcnce, the inspection of material and
workmanship for finol nr.ceptnncc O!I 0 whole or in part
.hllll lin mnde Ilt I he Ille. Not hilll( "'JIltllined in thl.
JlIUllltlllJ.h (d) shull III /IllY Wll,V /I'llli<:t tIll: Government'.
I'ilthla under any Wltl'rltllty or gllarnntee.

10. SUPERINTENDENCE BY CONTnACTOR
The Contractor sholl give his personal superintendence

to the work or have a competent foreman or superintendent,
satisfactory to the Contracting Officer, on the work lit all
times during progress, with authority to act for him.

2 If!--lltnl-l

of the depArtment Is tnken, the decision of the CnntractinR
Officer shnll be thal! and conclusive. In connection with
IIny Appeal proceedinR under this clause, the Contractor
shall be afforded an opportunity to be heard and to offer
evidence in support of its appeal. Pending final decision
of a dispute hercunder, the Contractor shall proceed dili.
gently with the performance of the contract and in accord.
ance with the Contracting Officer's decision.

7. PAYMENTS TO CONTRACTORS
(a) Unless otherwise provided in the specifications,

partial payments \Viti be made as the work progresses at
the end of each calendar month, or as soon thereafter as
practicable, or lit more frequent intervals as determined
by the Contrncting Officer, on estimates madcand approved
by the ContrnctinR Officer. In prepnrinr, estimates the
material deliverecl on the site nnd preparatory work done
may be tnken into considerntion.

(h) In mnking sllch pnrtinl pnyments there shall be
retained 10 percent on the estimnted I1mount until finnl
completion nlld nccel'tllnce of 1111 work covered by the
eontrnct: Provided, however, That the Contracting
Officer, nt lilly time nfter 50 percent of the work has been
completed. if he finds thnt satisfActory prOgress is being
made, may make nny of the remaining partial payments in
full: _And provided further, That on completion and
acceptance of each separate building, public work. or other
division of the contract, on which the price is stated sepa
rately in the contract, payment may be made in full
including retained percentage thereon, less authorized
deductions.

(c) All material ond work coverecl by partlnl paymentl
mnde shall thereupon become the 80le property of the
Government, but this provision shall not be construed as
relieving the Contractor from the sole responsibility for all
materials and work upon which payments have been made
or the restorntion of any damaged work, or as a yvnlver of
the right of the Government to require the fulfillment of
al1 of the terms of the contract.

(d) Upon completion Rnd Rcceptnnce of all work reo
quired hereunder, the amount due the Contractor under
this contract will be paid upon the presentation of a prop.
erly executed and duly certified voucher therefor, after the
Contractor shall have furnished the Government with •
release, if requircd, of all claims against the Government
arising under and by virtue of this contract. other than
such claims, if ony, as may be specifically excepted by the
Contrnctor from the opcrntion of the relcase in stated
nmounh to he set forth thercin. If the Contractor's claim
to nmounts pny""l,, I1n,l('r the rontrnet hns been nnir,ne<l
under tht' AA~il~lllllrnl of Clnilllll Act IIf ICJ411, liS amC'lIded
(41 U. S, C, 15), 0 relenselllny IIlso be required of the
assignee at the option of the Contracting Officer.

8. MATERIALS AND WORKMANSHIP
Unless otherwise specifically provided for in the specifi

cations, all eqllipment, mnterials, and articles incorporaled
in the work rovcr",1 hy this contrnd nrc to he new and of
the most suitnhle I:rnde of thdr r('spective kinds for the
purpose and oil workmonship shall be first closs. Where
equipment, moterials, or articlcs are referred to in the
lIpecifications as "cqunl to" nny pnrticulnr standnrd, the
Contracting Officcr shall decide the question of equality.
The Contractor shall furnish to. the Contracting Officer
for his approval thc name of the manufacturer of machinery,
mechanical and other equipment which he contemplates
incorporatin~ in the work, together with thcir performance
('nl,ndlies nn,l 01 hn 1'('1'1 iu('nt.illforlllni iOIl. When required
t,,\' the sl'('\'lli"nllnns, 01' whf'1I rnll ..,1 fllr hV Ihl" ClIlltl'ric'lillK
011I.,1"1', th(' COlltl'lI('lol' IIlwll flll'llish the COlllrartillg Orticer
for n"prllval ftlll illforllln\intl .'ollcerllilllt the moterinls or
nrticlcs which he ,'onlcmplllies incQrpol'llting in the work.
Samplcs of motcrinl~ oholl be submittcd for approval when
so directed. Mnchinny, equipment, materials, and articles
installed or uscd without such approval shall be at the
risk of suhsequent rejection. The Contracting Officer may
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11. PERMITS AND RESPONSIBILITY FOR WORK,
ETC.

The Contractor /lhall, without additional expense to the
Government, ohtain all licenses lind permitll required for
the prosecution of the work. He ahall be reaponllible for
all damages to persons or property that occur aa a result
of his fault or negligence in connection with the prosecution
of the work. He shalt also be responsible for all materials
delivered and work performed until completion and final
acceptance, except for any completed unit thereof' which
theretofore may have been finally accepted.

12. OTHER CONTRACTS
The Government may undertake or award other con

tracts for additional work, and the Contractor shall fully
cooperate with lIuch other contractors and Government
employees and cnrcfully f1t his own work to lIuch additiollAI
work as may be directed by the Contracting Officer. The
Contractor ahall not commit or permit any act which will
Interfere with the performance of work by any other con·
tractor or by Govel'l1ment employees.

13. PATENT INDEMNITY
Except as otherwise provided, the Contractor aarees to

indemnify the Government and its officers, agents and em
ployees against liability, including costs and expenaes, for
infringement upon any Letters Patent of the United States
(except Letters Patent issued upon an application which is
now or may hereafter be, for reasons of national security,
ordered by the Government to be kept secret or otherwise
withheld from issue) arising out of the performance of this
contract or out of the use or disposal by or for the account
of the Government of supplies furniahed or conatruc:tion
work performed hereunder.

14. ADDITIONAL BOND SECURITY
If any surety upon any bond furnished in connection with

this contrnct beeomesunacceptahle to the Government,
or if nny ~nch surety fnils to furnish repol'h as to hll finan
dnl condition from time to time as requested by the Govern.
ment, the Contractor ehnll promptly furnish auch IIddltlonal
seeurit ,v 11~ mny be required from time to time to protect
the illtere~t~ of the Government nnd of penona lupplylnl
labor or materials in the prosecution of the wort contem·
plated by this contract.

IS. COVENANT AGAINST CONTINGENT FEES
The Contractor warrant! that no person or selling agency

has hccn employed or retaincd to solicit or secure this
contract upon an ngrcement or undnstanding for a com
mis~ion, pcrcentngc, brokerage" or contingent fee, excepting
honn fi,le employecs or bonn fide established commercial
or nrJlillJ: nJ:.·"dr~ rnnintnined fly the Contractor for the
IH1rl'0'" of /I('cHri"R Il\l~i"r!l~, Jr"r hrenrh or violation of
I his WillI ""1 v Ihe <loV"II"" ..."t /1111111 hnvr. Ih.. rlllht to ."111111
Ihi! ('Ollt !lId wil hont lilll.ilit y nr in ilft di"eret ion to deduct
from the l"Olltrnct price or connidernt ion t he full amount of
such cOIllI"ission, percentage, brokerage, or contingent fee.

Hi, OFFICIALS NOT TO BENEFIT
No member of or Delegnte to Congress, or Resident

Commissioner, shall bc ndmitted to IIny share or part of
this contrnct, or to nn,V benefit that mny arise therefrom;
but this provision shnll not be construcd to extend to this
contract if made with a corporation for its general benefit.

~ .. _ ....-.-.... "'r,.

foregoing prOVISIons shall not apply (I) with respect to
aupplies excepted by the head of the department from the
application of that Act, (ii) with respect to luppliel for Ute
outside the United States, or (iii) with respect to the IUP.
plies to be used in the performnnc" of work under thil
contrflct which nre of a cia" or kind determined by the
head of the department or his duly authorized representa
tive not to be mined, produced, or manufactured, as the
case may be, in the United States in aufficient lind reason
ably available commercial quantities and of a aatisfactory
quality, or (iv) with respect to such supplies, from which the
supplies to be used in the performance of work under thil
contract are manUfactured, as are of a clasa or kind de
termined by the head of the department: or hi, duly author
Izec1 representative not to be mined, produced, Or manufac
tured, al the caae may be, In the United Statealn lufficlent
and reaeonably available commercial quantitiea and of a
latiafactory quality, provided that this exception (iv) Ihalt
not permit the use in the performance of work vnder thil
contract of aupplies manufactured outlide the United
Statellhuch lupplies are manufactured in the United Statel
In lufficlent and reaaonably available commercial quantltlea
and of a aatiafactory quality.

18. CONVICT LABOR
In connection with the performance or work under thia

contract, the Contractor agrees not to employ any penon
undergoing sentence of imprisonment at hard labor.

19. NONDISCRIMINATION IN EMPLOYMENT
In connection with the performance of work under tbia

contract, the Contractor agrees not to discriminate againlt
IIny employee or applicant for employment becaule of rllce,
creed, color, or national origin; and further agreel to
Insert the foregoing provision in all aubcontractl hereunder
except aubcontracts for etandard commercial lupplie. or
for raw material••

20. DAVIS-BACON ACT (40 U. S. C. 276a-a(7»
(a) All mechanics and laboren employed or working

directly upon the lite of the work will be paid uncondi·
tlcJI1l1l1y and not Jess often than once a week, lind without
lublequent deduction or rebate on any account: (except
luch payroll deductionll 91 are permitted by the Copeland

, Act (Anti-Kickback) Rel(ullltions (29 CFR, Part 3» the
full amounts due at time of payment, computed at wage
rates not Jess than those contained in the wage determina
tion decision of the Secretary of Labor which is attached
hereto and mnde a part hereof. regardless of any contrac
tual relationship which mny be allegcd to exist between the
Contractor or subcontractor and such laborers and me
chanicll: nnd a copy of the war,e determination decision
,hall be kept posted by the Contractor at the site of the
work in n promin«'nt plnl'r. where it can be easily seen by
the workerll.

(b) In the event it ill fonnd hy the ContrActing Officer
that any laborer or mechanic employed by the Contractor
or any subcontractor directly on the site of the work
covered by this contract has been or is being paid at a
rate of wages less than the rate of waKes required by para
graph (a) of this clause, the Contracting Officer may (1)
by written notice to the Government Prime Contractor
terminate his right to proceed with the work, or such part
of the work as to which there has been a failure to pay said
required wages, and (2) prosecute the work to completion
by contract or otherwise, whereupon auch Contractor and
his aureties shall be liable to the Government for any exce..
cosh occasioned the Government thereby.

(c) Paragrnphs (a) And (b) of this clause ahall apply to
thla contrnct to the elCtent that it is (I) a prime contract
with the Government aubject to the Dovia-Bacon Act or
(2) a aubeontract under such primc contract.

21. EIGHT-HOUR LAWS-OVERTIME ,COMPENSA
TION

No laborer or mechanic doing any part of the work con
templated by this contract, in the employ of the Contractor

I iIo--'lII-fn-l
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(b) A certified copy or all payrolls will be lubmitted
weekly to the Contracting Officer. The Government Prime
Contractor will be responsible for the subml!sion of certified
copies of the payrolls of' all subcontractors. The certifi
cation will affirm that the payrolls are correct and complete.
that the wage rates contained therein are not less than the
applicable rates contained in the wage determination dec:l
lion of thc Secretary of Labor attached to this contract,
and that the dasslficatlons set forth for each laborer or
mechanic conform with the work he performed.

24. COPELAND (ANTI-KICKBACK) ACT-NONRE
BATE OF WAGES.

The regulation. of the Secretary of Labor applicable to
Contractor. and subcontractor. (29 CPR, Part 3), made
punuant to the Copeland Act, as emended (40 U. S. C.
275c) and to eld in the enforcement of the Anti-Kickback
Act (18 U. S. C. 874) are made a pert of this contract by
reference. The Contractor will comply with these regu
lations and any amendments or modifications thereof and
the Government Prime Contractor will be re!ponsible for
the submission of affidavits required of subcontractors
th·ereunder. 'The foregoing shall apply except as the
Secretary of Labor may specifically provide for reasonable
limitations, variations, tolerances, and exemptions.

liS. WITHHOLDING OF FUNDS TO ASSURE WAGE
PAYMENT

There may be withheld from the Contractor 10 much of
the accrued paymentl or advances as may be considered
necessary to pay laborers and mechanics emplOYed by the
Contractor or any lubcontractor the full amount of wages
required by thll contract. In the event of failure ~o pay
any IlI.borer or mechanic all or part of the wages required
by this contract, the Contracting Officer may take .uch
action as may be necellary to caule the suspension, until
luch violations have ceased, of' any further payment,
advance. or guarantee of funds to or for the Government
Prime Contractor.

2tS. SUBCONTRACTS-TERMINATION
The Contractor agrees to insert Clauses 20 through 26

hereof in al1lubcontracts and further agrees that a breach
of any of the requirements of these clauses may be grounds
for termination of this contract. The term "Contractor"
lIll l1~r(t in MICh c1nllArs In nny sl1hcnntrnct ronal! be deemed
to f("f",r 10 the slIhconlr"dor ('XC"I,I ill lhe phl'lIsC "Oovern·
ment Prime Contractor."

22. APPRENTICES
Apprentices wilt be permitted to work only under a bona

fide apprenticeship program registered with n State Appren.
ticeship Council which is recognized by the Federal Com
mittee on Apprenticeship, U. S. Dcpartment of' Labor; or
it no such recognizeu Council exists In n State, under a pro
gram rCRistered with the Bureau of Apprenticeship, U. S.
Deplutnlent of Labor.

23. PAYROLL RECORDS AND PAYROLLS
(a) Payroll records will be maintained during the course

of'the work and preserved for a period of three Yeats there
after for all laborers and mechanics working at the site of
the work. Such records will contain the name and address
of each such employee, his correct classification, rate of pay,
daily and weekly number of hours worked, deductions made
and actual wages paid. The Contractor will make his
employment records Available for inspection by authorized.
rel'te~enllllivc'l or 1he C,,"1 md inK Officer ami the U. S.
Department or 1.111)(,1'. 1\1\<1 will pertuit !!lIch rt'\>res('ntlltives
to interview employees during working hours on the job.

'f any subcontractor contrnctinr, for any pnrt of snld work
ntemplated, shall be required or permitted to work more

.1I\n eight hours in anyone cnlendnr dny upon such work,
except upon the condition that compensation is paid to
such laborer or mechanic in accordance with the provisions
of this clause. The waRes of every laborer and mechanic
employed by the Contractor or any subcontractor engaged
in the performance of' this contract shalt be computed on B

basic dny rnte of eight hours per day and work in excess
of' eight hours per dny is permitted only upon the condition
that every such Inhorcr and mechnnic shall be compensated
for all hours worked in excess of eight hourR per day at not
less than one nnd one-hnlf times the basic rate of pay.
For each violntioll of' the requirement!! of this clause III
penalty of five dollnrs shnll be imposer! for each laborer or
mechanic (or every calendar dny in which such employee
is required or permitted to Inbor more thnn eight hOUri
upon said work without receiving compensation computed
in accordance with this clause, and all penalties thus im·
posed shall be withheld for the use and benefit of' the
Government: Provided, That this stipulation shall be
subject in all respects to the exceptions and provisions of
the Eight-Hour Laws as set forth in 40 U. S. C. 321, 324,
325, 3259, and 326, which relate to hours of labor and
compenslltion for overtime.
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WHITE TIINK J\ND TRILiW WASH PROJECTS

!.RIZONt.

Structure
No.3

19%, C of E
9.3 Mi. 4>

223 sq. mi.
38 ft.
2,000 ft.
60,000 cfs.
19,000 llF

HcHicken
Dam

1.6

Structure
No.4

1954, SCS
1.3 Mi.
10 sq. mi.
20 ft.
2 @ 165 ft.
4400 cfs.
1036 I.F
"',1Z-'iJc..'1

1.92.1

Coo!wrnting fo('(lornl I\gt~ncy ... -: 1914, SCS
Length ... - - - - - - - - _: 1.5 Mi. •
Drninnge Area - - - - -- - - -: 24 sq. mi.
Nnx: Fill height - - - - - - _: 30 ft.
Spillway Size - - - - ... - 800 ft.
Spillway Capacity - - : 11,750 cfs.
ReservoIr Capacity in ~.F.- - 2655 flF
Evv-- '",,,.,, I{ IN' ,,,,-I "3 s: I

J
'!.8 I c-.'1'

Re~crvof.r Capncity In inches
of runoff _

: .3•
Crest Width - - 10'
Side slope - - - - - - ~ 2\:1 & 2:1
No. of outlets ... - - - _ 3 pipes
Sb:e of olJtlets - - - - -- _ :48",48" &. 24":
Mnx. DiRcharge through nutlets: _
Evncuntion time - - ... - - - _ :80 hra.
Se(limcnt Production:

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

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

118 hra.

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

: .25

.1 .1' •• ,1
1 .'., ,. "';. .,)1 .~i {. '7 .,- '.,

rJ // {~ .. I-·v i,. "1f.., ...."A ~..... ~J.- .., J .,
.,/'..',,",,. .0< / '. 0/

.. ' ,.' / . ,,/
j' .'""" './1···.·. 1

./ l'

Estlm;lted mmuill henefitR
(50 yr. amnrtizntion) ...

Total cost of Project _
Private Contributions •.
Puhlic Contri!Jl l tions

~nnun1 0 & M cOAt(Non-Fedcra1):
Estimated annual cost of :

project
(50 yr. rnnortizatioll) _

Jlc'ncfit - co~t ratio 1.7 to

$395 1 145.00
19f ,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

/i .. ,.~f:..' }/~l '
.~ } ,,I z... :../ c... <.... ,,,,,~

r,~~ ./I. / / -'I' ,.
.-,. ", . . . I/-'·K.;.,t-
/ ff /
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Con,lC:lscd Summary

t-lllITE TIINK J\ND TRILilY WASIl PROJECTS
t,RIZONI.

Structure
No.3

Structure
No.4

HcMicken
Dam

•
Cnnpprnting F~~ernl ~gency - -:
Length - - - - - -- - - -:
Drninnge Area - - - - -- - - -:
Hax~ Fill height - - - - - - _.
Spillwa1 Size - - - - - - - 
Spil hmy Capncity - - - - - 
RI'!H·rvol.r Cnpnclty in I,.F.- -

19St., SCS
1.5 Mi.
24 sq. mi.
30 ft.
800 ft.
11,750 efs.
2655 AF

1951.. , SCS
1.3 Mi.
10 sq. mi.
20 ft.
Z @ 165 ft.
4400 efs.
1036 I,F

19S(i,CofE
9.3 Mi.
223 sq. mi.
38 ft.
2,000 ft.
60,000 cfs.
19.000 I.F

•

Re[10.{"v<lir Cllptlcity in inches
n f Tuno if - - - - - - : 2.1

Crest Width - - 10'
Side ~lopc - - - - - - - - - 2~:1 & 2:1
No. of outlets - - • - - - - 3 pipes
Size of ont1ets - - - - - - :48",48" & 24":
Max. Dincharge through outlets: - - - 
Evncuntion time - - - - - - - :80 hrs.
Sediment Production:

Ae.Ft.Per sq.mi.per yr.cet.; .3

1.9

10'
2:1 & 2:1
2 pipes
301t & 361t

118 hrs.

.3

1.6

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

.25

Total cost of Project 
Privnte Contributions
Puhlic Contri!>1 1tions

l.l1m:al 0 & M coat (Non-Federal) :
Estimated annuaL cost of t

project
(50 yr. llIIlortizatiun) - - -

$395,145.00
19f,OSi.OO
199,088.00

3,750.00

20,860.00

$2,180,000.00
180,000.00

2,000,000.00
17,000.00..

: 115,000.00

•

E~ti1llnted annunl benefits
(50 yr. nmortizntion) -

n(~l1clit - cost ratio 1.7 to

35,220.00
""" II) '.J, ("','

1 ' ,,", .. I ~t;•.", ,.A.J tn,·; l V) 5'/",(
• / (.J. ",' ,

I . () ./.l
J

I

. r"/ •. ·,i I.
j .;!,. ,//'.1'

200,000.00

,.; ,;' "-I .. ' I/tf-, / .
~. .. 'I ~ "L-I (.... '1.... A,J'~

I ",' .,.,~
. /. 1,."/ t', / '
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• Condensed Summary

WHITE TIINK AND TRILBY WASH PROJECTS
f.RIZONA

Structure
No.. 3

Structure
No.4

McMicken
Dam

•
195fi, 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.
Z @ 165 ft.
4400 cfs.
1036 I.E

-: 1954, SCS
-: 1.5 Mi.
_. 24 sq. mi.
-: 30 ft.

800 ft.
11,750 cfs.
2655 !l.F

- :

COopPTnt:lng Fodernl flgency _
Length - - - _ _ _ _ _ _
Drninage Area - - _ • __ _ _
Max~ Fill height _
SpillwtlJ Size - - __
Spillwny Capacity _

Reservoir Capacity in ~.F.- _

Reservoir Cnpaclty in inches
of runoff - - - - - _ • 2.1 1.9 1.6

•
Crest Width - - - - 10'
Side 810pe - - - - - - - _ _ 2~:1 & 2:1
No. of outlets - - - - - _ _ 3 pipes
8i7.0 of OIttlcts - - - - -- _ :/.8",l.8" & 2/.":
Mnx. Discharge through outlets: _
Evacuation time - - - - - - - :80 hrs.
Sediment Production:

Ac.Ft.Per sq.mi.per yr~e8t.: .3

lOt

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

118 hrs.

.3

12'
2~:1 & 2:1
1 box
II' x 20'
4400 efa.

.25

Totnl COAt of Project _
PelV.'l(:(' Cn nt (" J hll t to! I!I

ruhl ic Cnlltri!>lIt fOliR

!.nm:al fl & H cOAt(Non-Federnl):
Estimated annual cost of :

project
(50 yr. amortization) _

$395,1 l .5.UO
I 9(- , D'j 7 • 00
J.99,088.00

3,715C.00

20,860.00

$2,180,000.00
180.0()().OfJ

2, Oorl ,OO(). 00

17,000.00

115,000.00

Estimated annual benefits
(50 yr. mnortizntion) _

RC'llcfit - COrlt ratio 1.7 to l'

35,220.00
.1 ~

, '"", _. ,.,'1 t....,,"/:/ . Iv/ ~)
/

'I' ~
I

I

200,000.00
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• CO:1dc:lscd Summary

WHITE TANK AND TRILBY WIISH PROJECTS
I1RIZONA

Cooperating Federal Agency _
Length - - - - - _ _ _ _
Drainage Area - - - - -- _ _
Hax: Fill height - _
Spillway Size - - - - - _
Spillwny Capacity - - _
RCHcrvoLr Cnpacity in A.F.- -

Structure Structure
No.3 No.4

-: ~954, SCS 1954, SCS
-: 1.5 Mi. 1.3 Mi.
-: 24 sq. mi. 10 sq. mi.
-: 30 ft. 20 ft.

800 ft. 2 @ 165 ft.
11,750 efs. 4400 cfs.
2(155 !IF 103G I.F

HcMicken
Dam

19%, C of E
9.3 Mi.
223 sq. mi.
38 ft.
2,000 ft.
60,000 efs.
19,000 I,F

•

•

Re~ervoir Capacity in inches
of runoff - - : 2.1

Crest Width - - 10'
Side ~lope - - - - - - - - - 2~:1 & 2:1
No. of outlets -- - - - _ _ 3 pipes
Si~c of outlets - - - - -- _ :48",48" & 24":
Max. Dinchargc through outlets: _
Evacuation time - - - - - - - :80 hrs.
Sediment Production:

Ae.Ft.Per sq.mi.per yr.cet.: .3

1.9

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

118hrs.

.3

1.6

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

.25

Total cost" of Project - _ :
Private Contributions
Public Contri!Jt1tlons

l,nnunl () & M cost (Non-Federal) :
E9timntcd annual cost of :

project :
(50 yr. amortization) _

Estimated annual benefits
(50 yr. amortization) _

Benefit - cost ratio

$395.145.00
19f,057.00
199,088.00

3,7'50.00

20,860.00

$2,180,000.00
180,000.00

2,000,000.00
17,000.00

: 115,000.00

200,000.00

~'/", .:l("I/~f
" .,... .

.~ .!,t. 'I.-(C:((... . '-"

, .~,

I . / / .'/t/
" ". ,;",I<.t..-

;'/ ,." T

,/
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Condensed Summary

" :,

I: " WHITE TIlNK AND TR.ILBY WASH PROJECTS
ARIZONA

Structure McMicken
No.4 Dam

! 1954. SCS : 1956, C of B
1.3 Mi. · 9.3 Mi. •·: 10 sq. mi. 223 sq. mi.

: 20 ft. 38 ft.
2 @ 165 ft. 2,000 ft.
4400 cfs. 60,000 cfs.

: 1036 13 19,000 AF
:

··
Crest Width - - •• - - - - - 10'
Side slope - - -- - - - - - 2%:1 & 2:1
No. of outlets - - - - - - - 3 pipes
Size of outlets - -- _ _ _ : 48" ,48" & 24":
Max. Discharge through outlets: 
Evacuation time - - - - - - - :80 hI'S.
Sediment Production:

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

20,860.00 115,000.00

1.6

12'
2%:1 & 2:1
1 box
11' X 20'
4400 cfs.

$2,180,000.00
180,000.00

2,000,000.00
17,000.00

.• 25

10·
2:1 & 2:1
2 pipes
30" & 36"

118 hI'S.

: 1.9..

$395,145.00
19F,057.00
199,088.00

3,750.00

2.1

1954. SCS,
1.5 Mi. '
24 sq. mi.
30 ft.
800 ft.
11,750 cfs.
2655 AP

Structur~

No.3

Reservoir Capacity in inches :
of runoff - _ :

Cooperating Federal Agency • _:
Length - - - - - - - - - - - .2
Drainage Area - - - - -- - • -:
Max: Fill height - - - - - - -:
Spillway Size - - - - - - - - :
Spillway Capacity - - - - ~
Reservoir Capacity in A.F.- - :

Totn1 cost of Project 
Privnte Contd.butions
Public Contri!>lltions

I.nnual 0 & M cost (Non-Fcderal) :
Estimated annual cost of

project
(SO yr. llJIlortizatiou) ......

I

I

•
I
I
i
~

Estimnted annual benefits ....
(50 yr. amQrtization) .. __

Tl<'llcfit - CO!lt rntio

35,220.00
.... I. , ..~/ ~t',/

1. 7 to l' ,,/ 1,01,... ".,~ 6'~.;!I,,";" (Y) j l'"t,
, 1/ (

I 'I' "';; / ';:. .. -3"~' .' /Il·~ ,
" ' III

200,000.00
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Condensed Summary .'
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"

_WlllTE. TANK AND TllILBY WASlI PROJECTS
ARIZONA ..•

Structure
No.3

Structure
No,4

McMicken
D8IIl

Cooperating Federal Agency - -: 1954, SCS : 1954, ses
Lensth - - - - .. - - ... - - - ~sl.5 Mi. 1.3 Mi.
Drainage Area - ... - - -- .. .. -: 24 sq. mi. : 10 sq. mi.
Max~ Fill height - • --' ..:30 ft. ' .. : 20 ft.
Spillway Size ~ - - - -' ... ,:800 ft.' "; 2 @ 165 ft.
Spillway Capacity - - - .. ~ - 11,750 cfa. : 4400 cfs.
Reservoir Capacity in A.".- ... : 2655 AP '.: 1036 /3

1.6

12'
2%: 1 & 2: 1:' "
1 box
11' x 20'
4400 cfs.

.25

1956, C of B
9.3 Mi. •
223 sq. mi.
38 ft.

. 2,000 ft •
60,000 cfs.
19,000 13

:

:

:

:

•·.

•·

··
··

•··•

··

··

' .. -
•
; ~3':'

··
:.1.9

" :

.: 118 hra.

.', . :

•

:

:

Reservoir Capacity in inchea :.
of runoff-- - - .. - - .... 2.1

Crest Width ... - - - - - : 10' 10'
Side slope - - - • - - - : 2~:1 & 2:1 .: 2:1 & 2:1
No. of outlets - •• - • - - : 3 pipes : 2 pipes
Size of outlets ...... - - - - : 48" ,48" & 24u : 30" & 36"
Max. Discharge through nutlets:' - .•• '.
Evacuation time .. -- .. - .... :80 hI'S•. :
Sediment Production: . I

Ac.Ft.Per sq.mi.per yr.eet.i .3··' .,.

, .,
.:,....

i'

I

~

! .',

,.,;

"

••

$2,.180,000.00
180,000.00

: 2,000,.000.00
17,000.00

•·
•·
: 115,000.00

$395,145.00
.. 196,057 ..00

199,088.00
3,750.00

Total cost· .of Project .. ' :,
Private ContTibutlons ~ ..
Public ContTib1'tions _ ..

~nnua1 0 &M.coBt(Non-Pcdcral):
Estimated annuaL cost of... •.

project i':
(SO yr. amortization) -~'- :

. .
"'/.
i''''

.~', ...

Estimated annual benefit - :. " .
(50 yr. emortization) -:. 35,220.00

Benefit - cost ratio 1.7 ~o 17/tt;~ ~fJ~s;!j..

~fl/f~: f

."



•
: )
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Condensed Summary

WHITE TANK lIND TRILBY WASH PROJECTS
t.RIZONA

..•Cooperating Federal Agency - -:
Length - - - - - - - - 
Drainage Area - - - - -- - - -:
Max~ Fill height - - - - - - -:
Spillway Size - - - - - - - 
Spillway Capacity - - - - ~ 
Reservoir Capacity in n.T!.- - :

1.6

12'
2%:1 & 2:1
1 box
11' x 20'
4400 efa.

: .25

118 hra.
-- - -

: .3

: 1.9..
Crest Width ....... - .. .. .... 10' 10·
Side slope • - - • .. - - • .. 21: 1 & 2:1 2: 1 & 2: 1
No. of outlets .. - - • - .. • 3 pipes 2 pipes
Size of outlets - - :48",48" & 24": ·30" & 36"
Max. Discharge thTOugh outlets: - - - 
Evacuation time - - - - - - - :80 hra.
Sediment Production:

Ac.Ft.Per sq.mi.per yr.eet.s .3

Reservoir Capacity in inches
of runoff - - - - - - :.2.1

Total cost· .of Project - - - - :'
Private Contributions - - ..
Public Contrib,'tions _ ....

Annual 0 &Mco8t(Non~Fedcra1):

Estimated annuaL cost of:
project :
(50 yr. amortization) .. - ..

$395,145.00
196,057.00
199,088.00

3,750.00

20,860.00

$2,180,000.00
180,000.00

2,000,000.00
17,000.00

•.
: 115,000.00
: ".

Estimated annual benefits .. -
(50 yr. amortization) .. - - 35,220.00

..) , v _. ~ .JI l:'~i
Benefit - cost ratio 1. 7 to 11/ll-i-~b tit;fff Jj.s;;r~

=:c qi!f1/t, ·
, ,

:

",.
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Condensed Summary

WHITE TlINK AND TRILBY WASH PROJECTS
I.RIZONA

. ;

Structure Structure
No.3 No.4

Cooperating Federnl ~gency - ... 1954, SCS 1954, SCS·Length ... - - - .. - -.. -- .. 1.5 Mi. 1.3 Mi•·Drainage Area - - - - -- - • -: 24 sq. mi. . 10 sq. mi..
Max: Fill height - - - - -- _. 30 ft. 20 ft.·Spillway Size - - - - - - - - 800 ft. 2 @165 ft.
Spillway Capacity - - - - ~ - · 11,750 efs. 4400 efa.·Rcservoir Capacity in A.F.- - : 2655 AP 1036 1~

Reservoir Capacity in inches
of runoff - - - - - - - : 2.1 : 1.9

: .3

118 hrs.

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

Crest Width _.. 10'
Sidc slope _ - - - .. ~ 2\:1 & 2:1
No. of outlets ~ - .... - .. .. 3 pipes :
Size of outlets - - - - - - :48",48" & 24

11
:

Max. Discharge thTOugh outlets: - - - 
Evacuation time - • - - - - - :80 hra.
Sediment producti6n:

Ac.Ft.Per sq.mi.per yr.eet.s .3

Total cost' .of Project - :;
Private Contributions .... -
Public Contribt1tions :

Annual 0 &M eost(Nou-Fcdcra1):
Estimated annual cost of • :

project :
(50 yr. amortization) ......

$395,145.00
19E,057.00
199,088.00

3,750.00

20,860.00

Estimated annual benefits .. ..
(50 yr. amortization) .. - - 35,220.00

.., .. IJ ... ~ J #'. t::'"1i.
Benefit ... cost ratio . 1. 7 to 1 //it: ..~ ~rf JJ.Sjt'

:;:. Ji/111""
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Condensed Summary

WHITE TlINK AND TRILBY WASH PROJECTS
I.RIZONA

Structure
No.3

Structure
No.4

Cooperating Federal ~gency - -: 1954, 8CS
Length .. - - - - - - - - - - -: 1.5 Mi.
Drainage Area - - - - -- - - -: 24 sq. mi.
Max~ Fill height - - - - - - -: 30 ft.
Spi.llway S:l.~e- - - - - - - - 800 ft.
Spillway Capacity - - - - ~ - 11,750 cfs.
Reservoir Capacity in A.F.- - : 2655 AF

1954, ses
1.3 Mi.
10 sq. mi
20 ft.
2 @165 ft.
4400 cfs.
1036 l~

: .3

118 hrs.

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

:

..
Crest Width - - - .... 10'
Side slope __ - - - 2~:1 & 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.eet.s .3

Reservoir Capacity in inches
of runoff - - - - - -

•

..

Total cost'of Project - :.
~riv8te Contributions - ....
Public Contribl1tions

lJlnUal 0 &Mcost(Non-Fcdcra1):
Estimated annual cost of .. :

project :
(50 yr. amortization) ......

$395.145.00
196,057.00
199,088.00

3,750.00

20,860.00

Estimated annual benefits - ..
(SO yr. amortization) _ - - 35,220.00

,-, .. i) . J .,#, 'If'"
Benefit - cost ratio 1.7 to l'lli~.~ ~~'t 3J.5Ir,

I j,!o,~~ f ':;;.. ~l' / /!t~11

"



• Conde:lscd SUmTnn.ry

WHITE TANK A.ND TRILBY W/ISH PROJECTS
1.RIZONt.

Structure
No.3

coorl'rnting F('(l(~rt11 /lgl!TlCy - -: 19')4, SCS
L('Ilr,th - - - - - - - - - -: 1.5 Mi.
Drninnge Area - - - - -- - - -: 24 sq. mi.
Hax~ Fill height - - - - - - _. 30 ft.
Spillwny Size - - - - - - - - 800 ft.
Spillwoy Cnpacity - - - - - - 11,750 cfs.
Rr'B(·r.vof.r r.apncity in A.F.- ... : 2655 AF

Structure
No.4

195/.. , ses
1. 3 Mi.
10 sq. mi
20 ft.
2@ 165 ft.
4400 cfs.
103G 1.F

HcMieken
Dam

19')(J,CofE
9.3 Mi. •
223 sq~ mi.
38 ft.
2.000 ft.
60,000 efs.
19,000 t.F

Re8crvolr Capacity in inches
o f Tilno f f - _ ... _ _ 2.1 1.9 1.6

•
Crest Width 10'

Side ~lope - - - - - - - - ~ 2\:1 & 2:1
No. of outlet~ - - - - - _ _ 3 pipes
Si?e of outlets - - - - -- _ : 48" ,1.8" & 24":
Max. Dincharge through outlets: _
Evacuation time - - - - - - ... :80 hrs.
Sediment Production:

Ac.Ft.Per sq.mi.per yr.cst.: .3

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

118 hrs.

.3

12 '
2~:1 & 2:1
1 hox
]1' x 20'
4400 efa.

.• 25

Totnl cost of Project 
Privnte Contri.hutions
ruhlic Contri.!)lIt:ions

!,nnual n & M coat (Non-Federal) :
Estimated annual cost of :

project
(50 yr. amortization) _

$395,145.00
19f,057.00
1. 9~' , OBH • 00

3,750.00

20,860.00

.' $2,180 .. 000.00
lBO,OOO.OO

2, OfJf) , 000. on
17,000.00

U5 , 000 •00

Estimated annunl benefits
(50 yr. amortization) _

•

Rcmefit - cost rntio 1.7 to

35,220.00

.I /.",.~.,,'I:.~/... .1 (. /. ..,. /
1 . ,,' .' '.',-.. ,.-<.1 v-c., ,;r ,/ / '~)I;'

l _"/",. /
, ") I: .' " ///. <i ,
. /

i

200,000.00

.~, . '"
I ~'



• Condc:wcd Summary

WHITE TANK AND TRILiW WASH PROJECTS
!.RIZONt.

Structure
No.3

Structure
No.4

l1cMicken
Dmn

coor,,~ratirlg Federal J\gency - -:
Length - - - - - - -- - - - -:
Drninngc Area - - - - -- - - -:
Hax~ Fill height - - - - - - -:
Spillway Size - - - - - :
Spillway Cnpac1ty - - - - - 
Rp1'wrvol.r Capacity in A.F.- -

19'54, SCS
1.5 Mi.
24 sq. mi.
30 ft.
800 ft.
11,750 cfs.
2655 /IF

1954, SCS
1. 3 Mi.
10 sq. mi.
20 ft.
2 @ 165 ft.
4400 cfs.
1036 I~

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

: .3
'.

Re~crvoir Cnpnclty in inches
of runoff - - . 2.1

Crest Width - - - - 10'
Side slope - - - - - - - - - 2%:1 & 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.eet.: .3

1.9

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

118 hrs.

1.6

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

.25

•

Total cost of Project - - :
Private Contributions
Public Contri!)1ltions

t.nneal 0 & M coat (Non-Federal) :
Estimated annual cost of :

project
(50 yr. amortization)-

ERti.mntNI :mnunl bencfitll
(50 yr. rnnorti?ation) -

B(~nefit - cost ratio 1. 7 to

$395,145.00
19f,05i.OO
199,088.00

3,750.00

20,860.00

$2,180,000.00
180,000.00

2,000,000.00
17,000.00

115,000.00

200,000.00



•
)
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Condensed Summary

WHITE TANK AND TRILBY WASH PROJECTS
l.JUZON/.

•

Structure
No.3

Cooperating Federal Agency - -: 1954, SCS
Length - - - - - - - - - -: 1.5 Mi.
Drai.nage Area - - - - -- - - -: 24 sq. mi.
Max. Fill height - - - - - - -: 30 ft.
SFillwa~ Size - - - - - - - - 800 ft.
Spillway Capacity - - - - - - 11,750 cfs.
Reservoir Capacity in A.F.- - 2655 AF

Reservoir Capacity in inches
of runoff - - - - - - - : 2.1

Crest Width" - •• - " 10'
Side slope - - - • - - - - - 2\:1 & 2:1
No. of outlets - - - - - - - 3 pipes
Size of outlets - - - - - _ : 48" ,48" & 24":
Max. Discharge through outlets: 
Evacuation time - - - - - - - :80 hrs •
S~diment Production:

Ac.Ft.Per sq.mi.per yr.est.: .3

Structure
No.4

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

1.9

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

118 hra.

.3

..

McMicken
Dam

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

1.6

12'
2\:1 & 2:1
1 box
11' x 20'
4400 cfs.

.25

•

•

Total cost of Project 
Private Contributions
Public Contrihtltions

Annual 0 & M cost(Non-Fcdcra1):
Estimated annual cost of :

project
(50 yr. amortization) -

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

Benefit - cost ratio 1.7 to 1

$395,145.00
19E ,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



•
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Conde~sed Summary

WHITE TANK AND TRILBY WASH PROJECTS
l.RIZONA

Cooperating Federal Agency _
Length - - - -_ _ _ _ _
Drainage Area - - - _ __ _ _
Max. Fill height - _
Spillway Size - - _
Spillway Capacity - - _
Reservoir Capacity in A.F.- _

Structure
No.3

-: 1954, SCS
-: 1.5 Mi.
-: 24 sq. mi.
-: 30 ft.

800 ft.
11,750 cfs.
2655 AF

Structure
No.4

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

McMicken
Dam

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

•

•

Reservoir Capacity in inches
of runoff - - - : 2.1

Crest Width - - - - - - 101
Side slope - - - • - - - _ ~ 2\:1 & 2:1
No. of outlets - - - - - _ _ 3 pipes
Size of outlets - - - .. _ _ : 48" ,48 ft & 24":
Max. Discharge through outlets: _
Evacuation time - - - - - - - :80 hrs •
Sediment Production:

Ac.Ft.Per sq.mi.per yr.est.: .3

1.9

10 1

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

118 hrs.

.3

1.6

12 1

2\:1 & 2:1
1 box
111 X 20'
4400 cfa.

.25

•

Total cost of Project _
Private Contributions
Public Contrihtftions

~nnual 0 & M COst(Non-Fodcral):
Estimated annual cost of :

project
(50 yr. amortization) _

Estimated annual benefits
(50 yr. amortization) _

Benefit - cQst ratio 1.7 to 1

$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



,

• Condensed Summary

WHITE TANK AND TRILBY WASH PROJECTS
ARIZONA

Structure
No.3

Cooperating Federal Agency ... -: 1954, SCS
Length - - - - - - - - - -: 1.5 Mi.
Drainage .i\rea - - -- -- - - -: 24 sq. mi.
Max. Fill height - - - - -- -: 30 ft.
Spillway Size - - - - - - - - 800 ft.
Spillway Capacity - - - - - - 11,750 cfs.
Reservoir Capacity in A.F.- - 2655 AF

Structure
No.4

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

McMicken
Dam

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

Reservoir Capacity in inches
of runoff - - _ 2.1 1.9

I

•I
Crest Width - - _ 10'
Side slope - - -- - ~ 2\:1 & 2:1
No. of outlets - - - - _ 3 pipes
Size of outlets - - ... _ _ : 4811 ,4811 & 24":
Max. Discharge through outlets: _
Evacuation time - - - - - - - :80 hrs.
Sediment Production:

Ac.Ft.Per sq.mi.per yr.est.: .3

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

118 hrs.

.3

12'
2\:1 & 2:1
1 box
11' X 20'
4400 cfs.

.25

•

Total cost'of Project 
Private Contributions
Public Contri!>l.tions

!Jlnual 0 &Mcoet(Non-Fedcral):
Estimated annual cost of .. :

project
(50 yr. amortization) _

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

Benefit - cost ratio 1. 7 to 1

$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



Conde~sed Summary

WHITE TANK AND TRILBY WASH PROJECTS
l.RIZONA

20,860.00

35,220.00

$395,145.00
196,057.00
199,088.00

3,750.00

McMicken
Dam

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

1.6

12 '
2%:1 & 2:1
1 box
11' x 20'
4400 cfs.

.25
.:

$2,180,000.00
180,000.00

2,000,000.00
17,000.00

··
· 115,000.00·

200,000.00

Structure
No.4

1.9

1954, SCS
1.3 Mi.
10 sq. mi
20 ft.
2 @ 165 ft.
4400 cfs.
1036 l~

10'
2:1 & 2:1
2 pipes
30" & 36 11

118 hrs.

.3

Structure
No.3

-: 1954, SCS
-: 1.5 Mi.
-: 24 sq. mi.
-: 30 ft.

800 ft.
11,750 cfs.

: 2655 AF

Reservoir Capacity in inches
of runoff - - - : 2.1

Cooperating Federal Agency 
Length - - - - - - - - 
Drainage Area - - - - -- - 
Hax. Fill height - - - - - 
Spillway Size - - - - - - - 
Spillway Capacity - - - - - 
Reservoir Capacity in A.F.- -

Crest Width - - - - - - - 10'
Side slope - - - - - - - - _. 2\:1 & 2:1
No. of outlets - - - - - - - 3 pipes
Size of outlets - - - - - _ : 4811 ,48" & 24":
Max. Discharge through outlets: 
Evacuation time - -- - - - - :80 hra.
Sediment Production:

Ac.Ft.Per sq.mi.per yr.est.: .3

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

Total cost' .of Project 
Private Contributions
Public Contrib1!tions

Lnnual 0 &Mcost(Non-Federal):
Estimated annual cost of :

project
(50 yr. amortization) _

Benefit - cost ratio 1.7 to 1

•



• Condensed Summary

WHITE TANK AND TRILBY WASH PROJECTS
l~IZONA

Structure
No .. 3

Structure
No.4

McMicken
Dam

Cooperating Federal Agency _
Length - - - - - _ - _ _
Drainage Area - - - - -- - 
Hax. Fill height - - - - _ _
Spillway Size - - - - - - - _
Spillway Capacity - - - - - _
Reservoir Capacity in A.F.- -

-: 1954, SCS
-: 1.5 Mi.
-: 24 sq. mi.
-: 30 ft.

800 ft.
11,750 cfs.

: 2655 AF

1954, SCS
1.3 Mi.
10 sq. mi.
20 ft.
2 @ 165 ft.
4400 cfs.
1036 1.F

· ..

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

Reservoir Capacity in inches
of runoff - - _ 2.1 : 1.9 1.6

•
Crest Width - - - - _ _ _ 10'
Side slope - - - - - - - - ~ 2~:1 & 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.e8t.: .3

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

118 hrs.

.3

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

.25

•

Total cost.of Project 
Private Contributions
Public Contribt1tions

Annual 0 &M cost(Non-Fcdcral):
Estimated annuaL cost of :

project
(50 yr. amortization) _

Estimated annual benefits
(50 yr. amortization) _

Benefit - cost ratio 1.7 to 1

$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
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• Condensed Summary

WHITE TANK AND TRILBY WASH PROJECTS
lJUZONA

Structure
No.3

Structure
No.4

McMicken
Dam

Cooperating Federal Agency __:
Length - - - - - _ _ _ _ _ _ _:
Drainage Area - - - - __ _ _ _:
Max. Fill height - :
Spillway Size - - - - _
Spillway Capacity - - - _
Reservoir Capacity in n.F.- _

1954, SCS
1.5 Mi.
24 sq. mi.
30 ft.
800 ft.
11,750 cfs.
2655 AF

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

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

•

Reservoir Capacity in inches
of runoff - - - - - - : 2.1

Crest Width - - - - - - 10'
Side slope - - - - - - - - _ 2~:1 & 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

1.9

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

118 hrs •

.3

1.6

12 '
2%:1 & 2:1
1 box
11' x 20 I

4400 cis.

•

Total cost of Project 
Private Contributions
Public Contribt1tions

Anneal a & Mcost(Non-Fcderal):
Estimated annual cost of :

project
(50 yr. amortization) _

Estimated annual benefits __
(SO yr. amortization) _

Benefit - cost ratio 1.7 to 1

$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



• Condensed Summary

WHITE TANK AND TRILBY WASH PROJECTS
ARIZONA

Cooperating Federal Agency _
Length - - - - - _ _ _ _ _ _
Drainage Area - - - - __ _ _
Max. Fill height - _
Spillway Size - - - - _
Spillway Capacity - - _
Reservoir Capacity in ~.F.- -

Structure
No.3

-: 1954, SCS
-: 1.5 Mi.
-: 24 sq. mi.
-: 30 ft.

800 ft.
11 1 750 cfs.

: 2655 AF

Structure
No.4

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

····

McMicken
Dam

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

20,860.00

35,220.00

$395 .. 145.00
196,057.00
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
Size of outlets - - - _ _ _ : 48" ,48" & 24":
Max. Discharge through outlets: _
Evacuation time - - - - - - - :80 hrs.
Sediment Production:

Ac.Ft.Per sq.mi.per yr.eet.s .3

Total cost.of Project 
Private Contributions
Public Contri!>t1tions

Annual 0 & Mcoet(Non-Fcdcral):
Estimated annuaL cost of :

project
(50 yr. amortization) _

Estimated annual benefits __
(SO yr. amortization) _

Benefit - cost rat.io 1. 7 to 1

1.9

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

118 hrs.

.3

1.6

12'
2%:1 & 2:1
1 box
11' x 20'
4400 cfs.

. .25.

$2,180,000.00
180,000.00

2,000,000.00
17,000.00

:
:. 115,000.00.

200,000.00



• Condensed Summary

WHITE TANK AND TRILBY WASH PROJECTS
!JUZONA

35,220.00

20,860.00

$395,145.00
196,057.00
199,088.00

3,750.00

: .3

McMicken
Dam

1956, C of E
9.3 Mi-
223' sq. mi. •38 ft.
2,000 ft.
60,000 cfs.
19,000 M'

1.6

12'
2\:1 & 2:1
1 box
11' x 20'
4400 cfs.

.25

$2,180,000.00
180,000.00

2,000,000.00
17,000.00

:

115,000.00

200,000.00

Structure
No.4

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

1.9

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

118 hrs.

Structure
No.3

Reservoir Capacity in inches :
of runoff - - • 2.1

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 A.F.- - : 2655 AF

Crest Width - - - - - - 10'
Side slope - - - - - - - - - 2\:1 & 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.e8t.: .3

Total cost .of Project 
Private Contributions
Public Contribt,tions

~nnual 0 &M cost(Non-Fedcra1):
Estimated annual cost of •

project
(50 yr. amortization) _

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

•

B(~netit - CC"1t ra:o::: 0 1.7 to 1

•
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OPERATION AND MAINTENANCE PLAN FOR
WHITE TANKS NO. 3 AND NO. 4

GENERAL

A regular program of inspection and maintenance will be required to assure that
the dams are at all times ready to control storm runoff. The following items are
to be used as a guide to properly operate and maintain the dam.

OPERATION

The five gated outlets are designed to be operated independently of each othe~.

The design permits either open or closed pre-storm conditions, but anticipates
best performance to leave all five gates closed until after the storm to allow
sediment to settle. Then open fully until pool is drained and reclose.

MAINTENANCE

Slide Gates

Open and close each gate at least annually to be sure gates are functioning properly.
Clear gate assembly and also the trash rack of any obstructions and make any needed
repairs. Check for any soil erosion near the gates.

Outlets

Check the conduits for obstructions or irregularities. Particularly, look for
unusual wear on flow lines within the conduits that might indicate problems with
high-velocity flow. Debris should be removed and disposed of. Any need for repairs
should be reported to the Soil Conservation Service for evaluation of cause and
repaired as necessary.

Check outlet basins for debris, sediment, cracks in concrete and concrete displace
ment. Sediment and debris should be removed whenever they approach the pipe invert
elevation. Any major cracks in the concrete or displacement of concrete should be
reported to the Soil Conservation Service for evaluation of cause.

Channels

The outlet channels should be checked periodically and cleared of sediment and debris
after every major storm. The concrete linings should be checked for cracks and
displacement and reported to the Soil IConservation Service for evaluation of cause.

Embankment

Inspection of the embankments should be performed at least annually and after major
storms or earth movements. Check for transverse and longitudinal cracks in the
surface of the fill, excessive erosion due to four-wheel drive vehicles, motorcycles,
livestock travel or burrowing animals, and gullies and rills on the slopes. Make
the necessary repairs. Check the downstream toe for irregularities •
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•

•

Emergency Spillway

Check'the emergency spillways annually and after any flows that occur. Look for
excessive erosion, rills, and gullies or sediment and debris accumulation. Make
repairs as necessary.

O&M COSTS AND FINANCIAL RESOURCES

Financial resources for O&M costs shall come from the Flood Control District of
Maricopa County.

O&M RESPONSIBILITY AND PROCEDURES

The responsibility for maintenance belongs to the Flood Control District of Maricopa
County. Technical assistance and advice may be obtained from the Soil Conse~ation

Service.

CRITICAL ITEMS

All items listed under Maintenance are considered important and critical to the
operation of the system. All of these items will be considered in special ana
recurring on-site inspections.

ENVIRONMENTAL CONCERNS

At present, the dams are not considered a threat to the environment. However, should
an adverse environmental effect occur, every reasonable effort should be made to
correct the problem•

O&M INSPECTION AND FOLLOW-UP

The sponsors will inspect the dams at least annually and after each significant flow
or after the occurrence of any unusual condition that might adversely affect the
dam. Any supplemental inspections then determined necessary will be scheduled and
agreed to at that time. A written report will be made of each inspection, describing
the conditions found and the corrective action needed. A copy of each report Will
be provided to the Soil Conservation Service within ten (10) days of the date on
which the inspection was made. All deficiencies found in the inspection shall be
corrected within an agreed-to time frame between the sponsors and the Soil Conser
vation Service.

STATE O&M HANDBOOK

The book entitled "State of Arizona Watersheds Operation and Maintenance Handbook
for Projects Installed with Assistance from the Soil Conservation Service," U.S.
Department of Agriculture, Soil Conservation Service, dated May 1971, shall be made
a reference to this O&M Plan.

TIME OF RESPONSIBILITY

The sponsor's responsibility operation and maintenance began when the structures
were first completed and will continue when a part or all of the work of installing
the repairs is completed and accepted or is determined complete by the Soil Conser
vation Service. This responsibility shall continue until the expiration of the
evaluated life of all the installed project measures. This does not relieve the
sponsor's liability which continues throughout the life of the measure or until the
measure is modified to remove potential loss of life or property.
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PROVISIONS FOR THE SPONSOR'S PUBLICATION

Not applicable.

RECORDS

The sponsors will maintain a record of all inspections and significant actions
taken by the sponsors with respect to operation and maintenance. The Soil Conser
vation Service may inspect these records at any reasonable time.

•



CONSTRUCTION SPECIFICATION

'. 1. SCOPE

2. CLEARING AND GRUBBING

The work shall consist of the clearing and grubbing of designated
areas by removal and disposal of trees, snags, logs, stumps,
shrubs and rubbish.

2. MARKING

The limits of the areas to be cleared and grubbed will be marked
by means of stakes, flags, tree markings or other suitable methods.
Trees to be left standing and uninjured will be designated by •
special markings placed on the trunks at a height of about six
feet above the ground surface.

3. REMOVAL

• 4.

All trees not marked for preservation and all snags, logs, brush,
stumps, shrubs and rubbish shall be removed from within the limits
of the marked areas. Unless otherwise specified, all stumps, roots
and root clusters having a diameter of one inch or larger ~hall

be grubbed out to a depth of at least two feet below subgrade
elevation for concrete structures and one foot below the ground
surface at embankment sites and other designated areas •

DISPOSAL

Unless otherwise specified, all materials removed from the cleared
and grubbed areas shall be burned or buried at locations approved
by the Engineer or otherwise disposed of as approved by the Engineer.

5. MEASUREMENT AND PAYMENT

(Method 1) For items of work for which specific unit prices are
established in the contract, the cleared and grubbed area will
be measured to the nearest 0.1 acre. Payment for clearing and
grubbing will be made for the total area within the designated
limits at the contract unit price. Such payment will constitute
full compensation for all labor, equipment, tools and all other
items necessary and incidental to the completion of the work.

•
SCS-WEST (2-]) . 3-1-74



• (Method 2) For items of work for which specific unit" prices are
established ln the contract, the length of the cleared and grubbed area
will be measured to the nearest full station (100 feet) along the line
designated on the drawings or in the specifications. Payment for clear
ing and grubbing will be made for the total length within the designated
limits at the contract unit price. Such payment will constitute full
compensation for all labor, equipment, tools, and all other items
necessary and incidental to completion of the work.

(Method 3) For items of work for which specific unit prices are
established in the contract, each tree, stump and snag having a diameter
of 4 inches or greater and each log having a diameter of 4 inches or
greater and a length of 10 feet or greater will be measured prior to
removal. The size of each tree and snag will be determined by measuring
its trunk at breast height above the natural ground surface. The size
of each log will be determined by measuring the butt and by measuring

its length from butt to tip. The size of each stump will be measured at
the top. Diameter shall be determined by dividing the measured circum
ference by 3.14.

•

Payment for clearing and disposal of each tree, stump and snag having a
diameter of 4 inches or greater and each log having a diameter of 4
inches or greater and a length of 10 feet or greater will be made at the
contract unit price for its size designation as determined by the follow
ing schedule:• Measured Diameter

4 inches to 8 inches
Over 8 inches to 12 inches
Over 12 inches to 24 inches
Over 24 inches to 36 inches
Over 36 inches to 60 inches
Over 60 inches

Size Designation

6-inch size
lO-inch size
l8-inch size
30-inch size
48-inch size
60-inch size

The sum of such payments shall constitute full compensation for all
labor, equipment, tools and all other items necessary and incidental to
the work of completely clearing and grubbing the designated areas,
including clearing, grubbing and disposal of smaller trees, stumps,
snags and logs and brush, shrubs, roots and rubbish.

(Method 4) For items of work for which specific lump sum prices are
established in the contract, payment for clearing and grubbing will be
made at the contract lump sum price. Such payment shall constitute full
compensation for all labor, equipment, tools and all other items necessary
and incidental to completion of the work.

•
SCS-WEST (2-2) 3-1-74
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(Use with all Methods) Compensation for any item of work described
in the contract but not listed in the bid schedule will be included
in the payment for the item of work to which it is made subsidiary.
Such items and the items to which they are made subsidiary are
identified in Section 6 of this specification.

•

• SCS-WEST (2-3) 3-1-74



•
6. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Subsidiary Item, Clearing and Grubbing

(1) This item shall consist of clearing and grubbing as required to
perform the work required for the repair of White Tanks No. 3
D~.

(2) No separate payment will be made for this item. Compensation will
be included in the payment forBid Item 3, Embankment Excavation,
Common.

•

•
White Tanks Watershed
Maricopa County, Arizona
White Tanks No. 3 Repair

(2-4)

d, ,!I'

5/81
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Condensed Summary

WHITE TANK PROJECT
ARIZONA

Constructed, Spring 1954

Capacity
Length
Drainage Area
Max. Fill He:i.ght
Spilhray Size
Spill~vay Capacity

Structure
No.3

2655 Mort.
1100 ft.
24.1 sq.mi.
30 ft.
11001 x 3'
16150 cfs.

Structure
No.4·

1036 ac.ft.
6800 ft.
10.3 sq.mi.
20 ft.
2 @ 165' x 3'
4400 cfs o

•

Capacity in inches of runoff

•

Crest i-Tidth
Side Slope
No. of outlet pipes
Size of outlet pipes
Evacuation time
Sediment production:

0.3 A.F o per Sq.Mi. per yr. est.

Total embankment
Cost emb.
Cost Rolling
Cost Sprinkling

Total structural excavation .. 1455 c.y. @ .30

10'
2i:1 & 2:1
.),
48n , 4811 & 24n

80 brs.

351,481 c.y.
.212 c.y.
• 02 c.y.
.02 c.y.

10'
2:1 & 2:1
2
30n & 36"
118 brs.

111,128 c.y.
.212 c.y•
.02 c.y.
.02 coY.

.,"• '¥
. "1-1-.

- - - ~)4l7:'315 .ocr 0:-:195,/6
- .... 218;287.00 ==/9',°5 7

199:,088.CO :/99,bl g

3~ 750.00

20;8600 00
35,2200 00

$900.00
~~950.00

Site rreparation - total cost
Clearing &c Stripping _ II II

Estimated total cost of project -
Estimated private contributions _ .. - - - .. - .. - ..
Estimated public II - - - - - -

Annual 0 & M Cost (non-federal) - - - - - - - - - - - - 
Estimated annual cost of project

(50 yr. amortization) .. - - - - 
Estimated alIDual benefits (same basis) .. -
Benefit - cost ratio 1.1 to 1

Spillway Flood design Frequency: 611 tropical swnmer type storm
(.005 Probability)

•
Reservoir Flood design Frequency: 4" tropical summer type storm

(.01 Probability)

1#



• Condensed Summary

WHITE TANK AND TRILBY WASH PROJECTS
lJUZONA

2.1

•

Structure
No.3

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 A.F.- - 2655 AF
)! III ;'., I, ( ., ' ,,'. ' : J.5~ "" (.J c..y
Reservoir Capacity in inches

of runoff - - - - -

Crest Width - .. - - .. - .. -.. 10'
Side slope - • .... - - - - - 2\:1 & 2:1
No. of outlets • - •• - .. - 3 pipes
Size of outlets - ...... - - : 4811 ,48" & 24":
Max. Discharge through outlets: 
Evacuation time - - - - - - - :80 hrs •
Sediment Production:

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

Structure
No.4

1954, SCS
1.3 Mi.
10 sq. mi
20 ft.
2 @ 165 ft.
4400 efa.
1036 I:F
! 71" ~.,t:J c y

1.9

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

118 hrs.

.3

McMicken
Dam

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

1.6

12'
2\:1 & 2:1
1 box
11' x 20 f

4400 efs.

.25

•

Total cost of Project 
Private Contributions
Public Contribt.tions

~nnua1 G & McoBt(Non-Fcdera1):
Estimated annual cost of • :

project
(50 yr. amortization) • __

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

Benefit - cost ratio 1.7 to 1

$395,145.00
19E ,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
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Condensed Summary

WHITE TANK PROJECT
ARIZONA

Constructed, spring 1954

structure
No.3

Capacity
Length
Drainage Area
Max. Fill Hei.ght
Spilhray Size-~' ,- ('. '0 triM"
Spill\iay Capacity

2655 ac.ft.
7700 ft.
24.1 sq.mi.
30 ft.
1100' x J'
16150 cfs.

structure
No, 4·

Capacity in inches of runoff

1'-10'
2:1 & 2:1
2
3011 & 3611

118 brs.

-nW~~~ "~;POr)~
,( I , VI' /. f!"",81111 1'1'0

. ~ lJ.J-r.
171,728 coY·
0212 c.y.
.02 c.y.
,02 coy•

351,481 c ,y.
,,272 c.y.
,02 c.y.
•02 c.y,

10'
2i:1 & 2:1
3,
4811 , 4811 & 24"
80 hrs o

Total embankment
Cost emb.
Cost Rolling
Cost Sprinkling

Total structural excavation ... 1455 c,y, @ .30

Crest 'tvidth
Siele Slope
No. of outlet pipes
Size of outlet pipes
Evacuation time
Sediment rroduction:

0.3 AeF o per Sq.Mi. per yr. est,

•
ff'O,D cO

$900.00 :a- I fi'/ 't- 87
$950,00 ~~, 11-' (J _

'--If "J tJ.f~ ,

~iffili~ total cost of project - - - - - - - - - - - - - - ~~417;375 .00
Estimated private contributions - - - -- - - - - - - - 218;287. 00
Estimated public II 199,088.00 ")"OO~,"tJc.>

Annual 0 & M Cost (non-federal) ......... - - - - 3,750.00
Estimated annual cost of project

(50 yr. amortization) _ _ - - - _... 20,860.00 / 1~"iCtlt:.

Estimated. annual benefits (same basis) - - - _ .. - _ ... 35,220.00 J,-oO,,,oc

Ben~fit .. cost ratio I f l~7 to.:1: / .. f ~ d S~)(J ~ .,

~iri~~f ~~~~dv~~s~~~uFrP~~u:~~;;"(J;,1('~;oPica~ summer type storm J'CJ, CC~O, c'c<

(.005 Probability)

Site preparation -total cost
Clearing & Stripping .. II 11

J,OC"It!J dO

•
Reservoir Flood design Frequency: 4" tropical summer type storm

(.01 Probability)

A--- v",,'<O ''.-(1'fA,f'ii, g"0/ ()" c 

r;41II',) f~ t..,.; I'/., f""j ,.()
;vItil J--.fJ.LI.),IJ/,IJ't 1 O"(,J I PO" 41~' 0<1

0
I"" "--r cO (j,t><JO,."O

I~""-L-- _ 7) ",'"1 co, cJ - -* /c?s-S'

'7 19/rt-/ / 1- 31 9' z::' I (J " 0
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CONSTRUCTION SPECIFICATION

6. SEEDING AND MULCHING FOR PROTECTIVE COVER

1. SCOPE

The work shall consist of preparing the area for treatment,
furnishing and placing seed, mulch, fertilizer, inoculant, soil
amendments and asphalt emulsion as specified in the designated
areas.

2. MATERIALS

Seed - All seed shall conform to the current rules and regulations
of the state where it is being used and from the latest crop
available. It shall meet or exceed the standards for purity and
germination listed in Section 7.

Seed shall be labeled in accordance with the state laws and the
U.S. Department of Agriculture Rules and Regulations under the
Federal Seed Act in effect on the date of invitations for bids. Bag
tag figures will be evidence of purity and germination. No seed
will be accepted with a date of test of more than 9 months prior to
the date of delivery to the site.

Seed that has become wet, moldy, or otherwise damaged in transit or
storage will not be accepted. The percent of noxious weed seed
allowable shall be as defined in the current state laws relating to
agricultural seeds. Each type of seed shall be delivered in
separate sealed containers and fully tagged unless exception is
granted in writing by the contracting officer.

Fertilizer - Unless otherwise specified the fertilizer shall be a
commercial grade fertilizer or as specified in Section 7. The
fertilizer shall meet the standard for grade and quality specified
by state law. Where fertilizer is furnished from bulk storage, the
Contractor shall furnish a supplier's certification of analysis and
weight. When required by the contract, a representative sample of
the fertilizer shall be furnished the Government Representative for
chemical analysis.

Inoculants - The inoculant for treating legume seeds shall be a
pure culture of nitrogenfixing bacteria prepared specifically for
the species and shall not be used later than the 4ate indicated on
the container or as otherwise specified. A mixing medium, as
recommended by the manufacturer, shall be used to bond the in
oculant to the seed. Two times the amount of the inoculant

•

• SCS-WEST
(6-1)

1-15-79
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3.

recommended by the manufacturer shall be used, except when seed
is applied by use of hydraulic seeder, four times the amount of
inoculant recommended by the manufacturer shall be used. Seed
shall be sown within 24 hours of treatment and shall not remain
in the hydraulic seeder longer than 4 hours.

Soil amendments - Lime shall consist of Standard Ground
Agricultural Limestone, or approved equivalent. Standard Ground
Agricultural Limestone is defined as ground limestone meeting
current requirements of the State Department of Agriculture.
Agricultural lime or other needed soil amendments will be uni
formly applied at the rate specified in Section 7 of this
specification.

Asphalt emulsion shall conform to the requirements of ASTM D-977,
"Emulsified Asphalt." The emulsified asphalt may be rapid
setting, medium setting, or slow setting.

Straw mulch materials shall consist of wheat, oat, or rye straw,
hay, grass clippings cut from any native grasses or other plants
approved by the Government Representative. The mulch material
shall be air dry, reasonably light in color, and shall not be
musty, moldy, caked, or otherwise of low quality. The use of
mulch that contains noxious weeds will not be permitted. The
Contractor shall provide a method satisfactory to the Government
Representative for determining weight of mulch furnished.

Other mulch materials - Mulching materials, such as wood cellu
lose fiber mulch, emulsion type, synthetic fiber mulch, netting,
and mesh are other mulching materials that may be required for
specialized locations and conditions. These materials, when
specified, must be accompanied by the manufacturers' recommen
dations for methods of application.

SEEDING MIXTURES AND DATES OF PLANTING

Seed mixtures per acre rates and date of seeding shall be as
specified in Section 7, shown on the vegetating plan, or as
otherwise approved by the Government Representative.

•

4. SEEDBED PREPARATION AND TREATMENT

Disturbed areas will be treated with seed, sod, sprigs, mulch,
fertilizer, and soil amendments as specified in this construc
tion specification. Areas to be treated shall be dressed to a
reasonably smooth, firm surface. Fertilizer shall be uniformly
applied at the rate specified in Section 7 of this specif~cation.

The seed mixture or sprigs shall be applied at the rate speci
fied in Section 7 of this specification. Where mulch is needed
it shall be uniformly applied at the rate specified in Section 7
of this specification•

• SCS-WEST
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5.

On sites where equipment can operate, (generally slopes flatter
than 1-~ to 1), the seedbed shall be adequately loosened (4 to 6
inches deep) and smoothed. Disking or cultipacking or both may be
necessary as determined by the Engineer.

On sites where equipment cannot operate, the seedbed shall be
prepared by hand by scarifying to provide a roughened surface
so that broadcast seed will stay in place.

If seeding is to be done immediately following construction,
seedbed preparation may not be required except on compacted,
polished, or freshly cut areas.

Rocks larger than 6 inches in diameter, trash, weeds, and other
debris that will interfere with seeding or maintenance shall be
removed or disposed of as directed by the Engineer.

Seedbed preparation shall be suspended when soil moisture condi
tions are not suitable for the preparation of a satisfactory
seedbed as determined by the Engineer.

SEEDING, FERTILIZING, MULCHING, AND STABILIZING

All seeding operations shall be performed in such a manner that
the seed is applied in the specified quantities uniformly on the
designated areas. The method of seed applications shall be as
specified in Section 7 and may consist of any combination of:
drilling, hydroseeding, pneumatic seeding, and broadcasting seed
ing. Unless otherwise specified, seeding shall be done within
2 days after final grading is complete.

Fertilizer and soil amendments shall be applied as specified in
Section 7. When specified the fertilizer and soil amendments
shall be thoroughly incorporated into the soil as soon as possible
after being applied.

The rate, amount, and kind of mulching or mesh shall be as
specified in Section 7. Mulches shall be applied uniformly to
the designated areas, and shall be applied to the seeded areas
not later than 2 work days after seeding has been performed.
Straw mulch materials shall be stabilized by the use of a disk
or by the use of asphalt emulsion. An adequately weighted disk
harrow shall have the disks set straight and the harrow shall be
used to adequately anchor the straw mulch into the soil.

(6-3)

The asphalt emlsion shall be applied uniformly over the mulch
material at the specified rate, or by injecting it into the mulch
material as it is being applied. The mesh or netting stabilizing
materials shall be applied smoothly but loosely on the designated
areas, and the edges shall be buried or securely anchored by
means of spikes or staples.
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6.

The Contractor shall maintain the mesh or netting areas until all
the work on the entire contract has been completed and accepted.
Maintenance shall consist of the repair of areas damaged by erosion,
wind, fire, or other causes. Such areas shall be repaired to re
establish the condition and grade of the soil and shall be refer
tilized, reseeded, and remu1ched as directed prior to application
of the mesh or netting.

MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, each area treated as specified will be measured to
the nearest 0.1 acre. Payment for treatment will be made at the
contract unit price for the designated treatment which shall constitute
full compensation for all materials, labor, equipment, tools, and •
other items necessary and incidental to the completion of the work.

Mesh or netting will be measured to the nearest square yard of
surface area covered. Payment will be made at the contract unit
price and shall constitute full compensation for all labor, equip
ment, materials and other items necessary and incidental to the
completion of work, including the mesh or netting and necessary
anchors.

For items of work for which specified lump sum prices are estab
lished in the contract, the quantity of seeding and mulching for
protective cover will not be measured for payment. Payment for
this item will be made at the contract lump sum price for the item
and shall constitute full compensation for all labor, equipment,
tools, and all other items necessary and incidental to the comple
tion of the work.

Compensation for any item of work described in the contract, but
not listed in the bid schedule, will be included in the payment for
the item of work to which it is made subsidiary. Such items and
the items to which they are made subsidiary are identified in
Section 7 of this specification•

(6-4)• SCS-WEST 1-15-79
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and the
construction details are:

a. Bid Item 1, Seeding

(1) This item shall consist of furnishing and placing seed for
replanting the following surface areas which are disturbed
as a result of construction activities.

(a) The side slopes of the dam.

(b) The borrow area.

(c) The waste area. •

(d) The haul road to the borrow area.

(2) On slopes flatter than 3 to 1, ripping shall be used to loosen
the soil in lieu of discing, or cu1tipacking as required by
Paragraph Two, Section 4, Seedbed Preparation and Treatment.
Ripping to a minimum depth of 6 inches shall be on 18-inch
centers (maximum) and shall be parallel to the dam where
practicable.

(3) Seed shall be applied at the rate of 15.8 pounds of pure live
seed (PLS) per acre as specified in the seeding mixture.

• (4) Seed placement shall be 1/4 to 1/2 inch deep on slopes flatter
than 3 to 1.

(5) Seeding on slopes flatter than 3 to 1 shall be done with a
rangeland type drill equipped with depth bands and packer
wheels. Seeding on slopes of 3 to 1 or steeper may be broadcast
or drilled.

•
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(6) Seeding shall be done between October 15 and January 1.

•
(7) Seeding mixture shall be of the species and percentage of mix as

shown below.

SEEDING MIXTURE

Seeding Mix
COImnon Name Scientific Name Seedllb rate/ac %

brittlebush Encelia farinosa 189,778 4.2# 25%
trianglel:eaf bursage Franceria deltoides 48,124 l8.1fI 25%
bufflegrass Cenchrus ciliare 225,000 3.8!1 50%
schismus Schismus barbatus 1,000,000 0.9!1 50%

Lbs/ac
needed

2.3 PLS
9.0 PLS
4.0 PLS
0.5 PLS

•

(8) Fertilizer and soil amendments will not be required.

(9) Mulching will not be required.

(10) Payment will be in accordance with Section 6 •

•

•
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CONSTRUCTION SPECIFICATION

8. MOBILIZATION

L SCOPE

The work shall consist of the mobilization of the Contractor's
forces and equipment necessary for performing the work required
under the contract.

It shall include the purchase of contract bonds; transportation
of personnel, equipment, and operating supplies to the site;
establishment of offices, buildings, and other necessary
facilities at the site; and other preparatory work at the
site.

It shall not include mobilization for any specific item of
work for which payment for mobilization is provided elsewhere
in the contract.

The specification covers mobilization for work required by the
contract at the time of award. If additional mobilization
costs are incurred during performance of the contract as a
result of change or added items of work for which the Contractor
is entitled to an adjustment in contract price, compensation
for such costs will be included in the price adjustment for
the items of work changed or added.

•

2. PAYMENT

Payment will be made as the work proceeds, after presentation
of invoices by the Contractor showing his own mobilization
costs and evidence of the charges of suppliers, subcontractors,
and others for mobilization work performed by them. If the
total of such payments is less than the contract lump sum for
mobilization, the unpaid balance will be included in the final
contract payment. Total payment will be the lump sum contract
price for mobilization, regardless of actual cost to the
Contractor.

Payment will not be made under this item for the purchase
costs of materials having a residual value, the purchase costs
of materials to be incorporated in the project, or the purchase
costs of operating supplies.

-Payment of the lump sum contract price for mobilization will
constitute full compensation for all labor, materials, equipment,
and all other items necessary and incidental to completion of
the work•
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Compensation for any item of work described in the eontract
but not listed in the bid schedule will be included in the
payment for the item of work to vhich it is made sUbsidiary.
Such items and the items to which they are made subsidiary are
identified in Section 3 of this specification•
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3. ITEMS OF WORK AND CON STRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Bid Item 2, MObilization

(1) This item shall consist of the mobilization of the contractor's
equipment and forces to perform the work required for the repair
of White Tanks No.3 Structure.

(2) There are no additional construction details.

•

(3) Measurement and payment will be in accordance with Section 2. •

• White Tanks Watershed
Maricopa County, Arizona
Whi te Tanks No. 3 Repair
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1.

2.

3.

4.

CONSTRUCTION SPECIFICATION

10. WATER FOR CONSTRUCTION

SCOPE

The work shall consist of furnishing, transporting, and using
water for construction purposes in accord with the applicable
specifications.

FACILITIES AND EQUIPMENT

The Contractor shall build and maintain such access and haul
roads as are needed, and shall furnish, operate, and maintain
all pumps, piping, tanks, and other facilities needed to load,
transport, and use the water as specified.

These facilities shall be equipped with meters, tanks, or
other devices by which the volume of water supplied can be
measured.

DUST ABATEMENT AND HAUL ROAD MAINTENANCE

Water for dust abatement and haul road maintenance shall be
applied to haul roads and other dust-producing areas· as
needed to prevent excessive dust and to maintain the roads in
good condition for efficient operation while they are in use.

EARTH FILL, DRAIN FILL, ROCK FILL

Water for earth fill, drain fill, or rock fill shall be used
in the fill materials as specified in the applicable con
struction specifications.

•

5. CONCRETE, MORTAR, GROUT

Water used in mixing or curing concrete, pneumatically applied
mortar, or other portland cement mortar or grout shall meet
the requirements of the applicable construction specifications
and shall be used in conformance with those specifications.

6. MEASUREMENT AND PAYMENT

For water items for which specific unit prices are established
in the contract, the volume of water furnished and used in
accordance with the specifications will be measured to the
nearest 1000 gallons •
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Except as otherwise specified, the measurement for payment
will include all water needed at the construction s~te to
perform the work required under the contract in accordance
with the specifications but will not include water wasted or
used in excess of the amount needed. It will not include
water used in concrete which is mixed elsewhere and trans
ported to the site.

Payment for water will be made at the contract unit price
which shall be the price per 1000 gallons shown in the Bid
Schedule. Such payment will constitute full compensation for
all labor, materials, equipment, and all other items necessary
and incidental to furnishing, transporting, and'using the
water.

Compensation for any item of work described in the contract
but not listed in the bid schedule will be included in the
payment for the item of work to which it is made subsidiary.
Such items and the items to which they are made subsidiary are
identified in Section 7 of this specification•

•
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Subsidiary Item, Water

(1) This item shall consist of all water as required to perform
the work required for the repair of White Tanks No. 3 Dam.

(2) No separate payment will be made for water. Compensation for
this item will be included in the payment for Embankment
Backfill, Bid Item 5.

•
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CONSTRUCTION SPECIFICATION

11. REMOVAL OF WATER

1. SCOPE

The work shall consist of the removal of surface water and
ground water as needed to perform the required construction in
accordance with the specifications. It shall include (1)
building and maintaining all necessary temporary impounding
works, channels, and diversions,(2) furnishing, installing
and operating all necessary pumps, piping and other facilities
and equipment, and (3) removing all such temporary works and
equipment after they have served their purposes.

2. DIVERTING SURFACE WATER

•

•
3.

The Contractor shall build, maintain, and operate all coffer
dams, channels, flumes, sumps, and other temporary diversion
and protective works needed to divert streamflow and other
surface water through or around the construction site and away
from the construction work while construction is in progress.
Unless otherwise specified, a diversion must discharge into
the same natural drainageway in which its headworks are located.

Unless otherwise specified,the Contractor shall furnish to
the Engineer, in writing, his plan for diverting surface water
before beginning the construction work for which the diversion
is required. Acceptance of this plan will not relieve the
Contractor of responsibility for completing the work as specified.

DEWATERING THE CONSTRUCTION SITE

Foundations, cutoff trenches and other parts of the construction
site shall be dewatered and kept free of standing water or
excessively muddy conditions as needed for proper execution of
the construction work. The Contractor shall furnish, install,
operate and maintain all drains, sumps, pumps, casings,
wellpoints, and other equipment needed to perform the dewatering
as specified. Dewatering methods that cause a loss of fines
from foundation areas will not be permitted.

Unless otherwise specified, the Contractor shall furnish to
the Engineer, in writing, his plan for dewatering before
beginning the construction work for which the dewatering is
required. Acceptance of this plan will not relieve the Contractor
of responsibility for completing the work as specified.
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• 4. DEWATERING BORROW AREAS

Unless otherwise specified in Section 7, the Contractor shall
maintain the borrow areas in drainable condition or otherwise
provide for timely and effective removal of surface waters
that accumulate, for any reason, within the borrow areas.

5. REMOVAL OF TEMPORARY WORKS

After the temporary works have served their purposes, the
Contractor shall remove them or level and grade them to the
extent required to present a sightly appearance and to preve~t

any obstruction of the flow of water or any other interference
with the operation of or access to the permanent works.

Except as otherwise specified, pipes and casings shall be
removed from temporary wells and the wells shall be filled to
ground level with gravel or other material approved by the
Engineer.

•
6. MEASUREMENT AND PAYMENT

For items of work for which specific lump sum prices are
established in the contract, payment for diverting surface
water, dewatering construction sites, and dewatering borrow
areas will be made at the contract lump sum prices. Such
payment will constitute full comp~nsation for all labor,
equipment, tools, and all other items necessary and incidental
to the completion of the work.

Compensation for any item of work described in the contract
but not listed in the bid schedule will be included in the
payment for the item of work to which it is made subsidiary.
Such items and the items to which they are made subsidiary
are identified in Section 7 of this specification•
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Subsidiary Item, Dewatering

(1) This item shall consist of dewatering the work site, including
the borrow areas, to the extent that construction operations
can be performed under dry, stable conditions.

(2) Dewatering operations shall include diverting surface- water and
removing subsurface waters, if required.

(3) No advance plan of dewatering will be required. •

•

(4) No separate payment will be made for dewatering. Compensation
for dewatering will be included in the payment for Bid Item 3,
Embankment Excavation, Common.

•
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CONSTRUCTION SPECIFICATION

21. EXCAVATION

1. SCOPE

The work shall consist of the excavation required by the
drawings and specifications and disposal of the excavated
materials.

2. CLASSIFICATION
•

Excavation will be classified as common excavation or rock excavation
in accordance with the following definitions or will be designated
as unclassified.

Common excavation shall be defined as the excavation of
all materials that can be excavated. transported, and
unloaded by the use of heavy ripping equipment and wheel
tractor-scrapers with pusher tractors or that can be
excavated and dumped into place or loaded onto hauling
equipment by means of excavators having a rated capacity
of one cubic yard and equipped with attachments (such as
shovel. bucket, backhoe. dragline or clam shell) appro
priate to the character of the materials and the site
conditions •

Rock excavation shall be defined as the excavation of all
hard, compacted or cemented materials the accomplishment
of which requires blasting or the use of excavators
larger than defined for common excavation. The excava
tion and removal of isolated boulders or rock fragments
larger than one cubic yard in volume encountered in
materials otherwise conforming to the definition of
common excavation shall be classified as rock excavation.

Excavation will be classified according to the above definitions
by the Engineer. based on his judgment of the character of the
materials and the site conditions.

The presence of isolated boulders or rock fragments larger
than one cubic yard in size will not in itself be sufficient
cause to change the classification of the surrounding material.

For the purpose of this classification. the following definitions
shall apply:
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Heavy ripping equipment shall be defined as a rear
mounted, heavy duty, single-tooth, ripping attachment
mounted on a tractor having a power rating of 200-300 net
horsepower (at the flywheel).

Wheel tractor-scraper shall be defined as a self-loading
(not elevating) and unloading scraper having a struck
bowl capacity of 12-20 yards.

Pusher tractor shall be defined as a track type tractor
having a power rating of 200-300 net horsepower (at the
flywheel) equipped with appropriate attachments.

3. UNCLASSIFIED EXCAVATION

Items designated as "Unclassified Excavation" shall include
all materials encountered regardless of their nature or the
manner in which they are removed. When excavation is unclassi
fied, none of the definitions or classifications stated in
Section 2 of this specification shall apply.

4. BLASTING

The transportation, handling, storage, and use of dynamite and
other explosives shall be directed and supervised by a person
of proven experience and ability in blasting operations •

Blasting shall be done in such a way as to prevent damage to
the work or unnecessary fracturing of the foundation and shall
conform to any special requirements in Section 12 o~ this
specification.

•

5. USE OF EXCAVATED MATERIALS

(Method 1) To the extent they are needed, all suitable mater
ials from the specified excavations shall be used in the
construction of required permanent earth fill or rock fill.
The suitability of materials for specific purposes will be
determined by the Engineer. The Contractor shall not waste or
otherwise dispose of suitable excavated materials.

(Method 2) Suitable materials from the specified excavations
may be used in the construction of required earth fill or rock
fill. The suitability of materials for specific purposes will
be determined by the Engineer.

•
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'. 6. DISPOSAL OF WASTE MATERIALS

(Method 1) All surplus or unsuitable excavated materials will
be designated as waste and shall be disposed of at the locations
shown on the drawings.

(Method 2) All surplus or unsuitable excavated materials will
be designated as waste and shall be disposed of by the Contractor
at sites of his own choosing away from the site of the work.

7. BRACING AND SHORING

-Excavated surfaces too steep to be safe and stable if unsupported
shall be supported as necessary to safeguard the work and
workmen, to prevent sliding or settling of the adjacent ground,
and>to avoid damaging existing improvements. The width of the
excavation shall be increased if necessary to provide space
for sheeting, bracing, shoring, and other supporting installa
tions. The Contractor shall furnish, place and subsequently

'remove such supporting installations.

•
8.

9.

STRUCTURE AND TRENCH EXCAVATION

Structure or trench excavation shall be completed to the
specified elevations and to sufficient length and width to
include allowance for forms, bracing and supports, as necessary,
before any concrete or earth fill is placed or any piles are
driven within the limits of the excavation.

BORROW EXCAVATION

When the quantities of suitable materials obtained from speci
fied excavations are insufficient to construct the specified
fills, additional materials shall be obtained from the designa
ted borrow areas. The extent and depth of borrow pits within
the limits of the designated borrow areas shall be as directed
by the Engineer.

Borrow pits shall be excavated and finally dressed in a manner
to eliminate steep or unstable side slopes or other hazardous
or unsightly conditions.

•

10. OVEREXCAVATION

Excavation in rock beyond the specified lines and grades shall
be corrected by filling the resulting voids with portland cement
concrete made of materials and mix proportions approved by the
Engineer. Concrete that will be exposed to the atmosphere when

SCS-WEST
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• construction is completed shall contain not less than 6 sacks of
cement per cubic yard of concrete. Concrete that will be permanently
covered shall contain not less than 4 1/2 sacks of cement per cubic
yard. The concrete shall be placed and cured as specified by the
F;ngineer.

Excavation in earth beyond the specified lines and grades shall be
corrected by filling the resulting voids with approved compacted
earth fill, except that, if the earth is to become the subgrade for
riprap, rock fill, sand or gravel bedding, or drain fill, the voids•may be filled with material conforming to the specifications for
the riprap, rock fill, bedding or drain fill.

11. MEASUREMENT AND PAYMENT

(Method 2) The pay limits shall be defined as follows:

a. The upper limit shall be the original ground surface as it
existed prior to the start of construction operations except
that where excavation is performed within areas designated for
previous excavation or fill the upper limit shall be modified
ground surface resulting from the specified previous excavation
or fill.

b. The lower and lateral limits shall be the neat lines and
grades shown on the drawings.

(Method 3) The pay limits shall be defined as follows:

a. The upper limit shall'be the original ground surface as it
existed prior to the start of construction operations except
that where excavation is performed within areas designated

• SCS-WEST
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b.

for previous excavation or fill and the upper limit shall be
the modified ground surface resulting from the specified
previous excavation or fill. .

The lower and lateral limits shall be the true surface of the
completed excavation as authorized by the Engineer.

(Method 4) The pay limits shall be defined as follows:

a. The upper limit shall be the original ground surface as it
existed prior to the start of construction operations except
that where excavation is performed within areas designated for
previous excavation or fill the upper limit shall be the
modified ground surface resulting from the specified previous
excavation or fill.

•

b. The lower limit shall be at the bottom surface of the proposed
structure.

c. The lateral limits shall be 18 inches outside of the outside
surfaces of the proposed structure or shall be vertical planes
18 inches outside of and parallel to the footings, whichever
gives the larger pay quantity, except as provided in d, below.

• d • For trapezoidal channel linings or similar structures that are
to be supported upon the sides of the excavation without
intervening forms, the lateral limits shall be at the under
side of the proposed lining or structure.

e. For the purpose of the definitions in b, c, and d, above, any
specified bedding or drain fill directly beneath or beside the
structure will be considered to be a part of the structure.

(Use with all Methods) Payment for each type and class of excava
tion will be made at the contract unit price for that type and
class of excavation. Such payment will constitute full compensa
tion for all labor, materials, equipment, and all other items
necessary and incidental to the performance of the work, except
that extra payment for backfilling required overexcavation will be
made in accordance with the following provisions:

a. Payment for backfilling overexcavation, as specified in
Section 10 of this specification, will be made only if the
excavation outside specified lines and grades is directed by
the Engineer to remove unsuitable material and if the unsuit
able condition is not a result of the Contractor's operations •
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Compensation for any item of work described in the contract but
not listed in the bid schedule will be included in the payment
for the item of work to which it is made subsidiary. Such items
and the items' to which they are made subsidiary are identified
in Section 12 of this specification.

•
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12. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Bid Item 3, Embankment Excavation, Connnon

(1) This item shall consist of all required embankment and foundation
excavation between Station 56+l0± and Station 59+90± as shown
on the drawings and staked in the field. Approximate depths
are shown on the drawings. Final depths will be determined by
the Engineer after examination of the materLals encountered.

(2) In Section 5, Use of Excavated Materials, Method 2 shall appl~.

(3) In Section 6, Disposal of Waste Materials, Method 1 shall apply.
Waste material shall be stockpiled at slopes no steeper than 3
horizontal to 1 vertical.

(4) Measurement and payment will be by Method 3 and will include com
pensation for Subsidiary Items, Clearing and Grubbing, and
Dewatering.

b. Bid Item 4, Trench Excavation, Common

•
(1) This item shall consist of all excavation, including support of

the trench and disposal of excavated material, required for the
construction of the trench for the embankment drain and outlets
as shown on the drawings and staked in the field.

(2) Excavation shall consist of performing the following operations and
shall include removal and disposal of all materials resulting from
these operations.

(a) Excavation of trenches l~cated between the following
stations:

Station l7+O0± and Station 19+O0±
Station 28+O0± and Station 30+00±
Station 4l+O0± and Station 43+O0±

(3) All cracks in the downstream face of the embankment drain trench
that extend below the trench excavation limit shown on the drawings
shall be provided with an auxiliary embankment drain outlet at the
immediate location. An auxiliary embankment drain outlet shall also
be provided at the inmediate location where there is located an
open crack greater than 3/8 inch wide at depths below three (3) feet
from the top of the dam.

•
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(4) The trench excavation limits given in Section 12.b.(2)(a) above
and on the drawings shall be modified as follows •

• (a) For all cracks encountered that are deeper than one (1) foot
below the surface, the horizontal distance from the crack
to the termination of the trench shall be ten (10) times the
depth of the crack.

(b) The depth of excavation beyond the limits given in Section.2.b.
(2) (a) above and on the drawings shall be a minimum of three
(3) feet below the governing crack.

(c) Auxiliary embankment drain outlets shall be provided within the
extended trench limits where required for drainage as directed by
the Engineer. •

(5) Support of the trench shall consist of furnishing, placing and
removal of sheeting, bracing, shoring or portable shields required
for safe inspection and construction operations. The support works
shall be placed in a manner permitting washing and inspection of the
downstream face of the trench. A minimum shored length of 25 feet
shall be provided prior to commencing inspection or construction
operations in the trench.

(6) Section 5 ,Use "of Excavated 'Materials, does not app1y-.

(8) Measurement and payment will be by Method ~3.•
(7) In Section 6, Disposal of Waste Materials, Method 1 shall apply.

Waste material shall be spread on the slopes of the dam within the
1imits shown on the drawings. .

c. Subsidiary Item, Borrow Excavation, Common

(1) This item shall consist of all excavation required for obtaining
fill materials not available from required excavations including
embankment excavation and trench excavation to complete the con
struction of the permanent works and removal of sediment overburden
in the borrow area to a depth of approximately one (1) foot.

(2) In Section 5, Use of Excavated Materials, Method 1 shall apply.

(3) In Section 6, Disposal of Waste Materials, Method 1 shall apply.
After waste operations are completed, the waste fill area shall be
smoothed and dressed to'drain and blend with the surrounding
terrain and not interfere with the natural drainage pattern.

(4) No separate payment will pe made for borrow excavation. Compensa
tion for borrow excavation will be included in the payment for
embankment backfill, Bid Item 5.
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CONSTRUCTION SPECIFICATION

23. EARTH FILL

L SCOPE

The work shall consist of the construction of earth embankments
and other earth fills required by the drawings and specifica
tions.

•

2.

3.

MATERIALS

All fill materials shall be obtained from required excavations
and designated borrow areas. The selection, blending, routing
and disposition of materials in the various fills shall be
subject to approval by the Engineer.

Fill materials shall contain no sod, brush, roots or other
perishable materials. Rock particles larger than the maximum
size specified for each type of fill shall be removed prior to
compaction of the fill.

The types of materials used in the various fills shall be as
listed and described in the specifications and drawings •

FOUNDATION PREPARATION

Foundations for earth fill shall be stripped to remove vegeta
tion and other unsuitable materials or shall be excavated as
specified.

Except as otherwise specified, earth foundation surfaces shall
be graded to remove surface irregularities and shall be scari
fied parallel to the axis of the fill or otherwise acceptably
scored and loosened to a minimum depth of 2 inches. The
moisture content of the loosened material shall be controlled
as specified for the earth fill, and the surface materials of
the foundation shall be compacted and bonded with the first
layefof earth fill as specified for subsequent layers of
earth filL

Earth abutment surfaces shall be free of loose, uncompacted
earth in excess of two inches in depth normal to the slope and
shall be at such a moisture content that the earth fill can be
compacted against them to effect a good bond between the fill
and the abutments.

•

•
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Rock foundation and abutment surfaces shall be cleared of all
loose materials by hand or other effective means and shall be
free of standing water when fill is placed upon them. Occa
sional rock outcrops in earth foundations for earth fill,
except in dams and other structures designed to restrain the
movement of water, shall not require special treatment if they
do not interfere with compaction of the foundation and initial
layers of the fill or the bond between the foundation and the
f11l.

Foundation and abutment surfaces shall be not steeper than 1
horizontal to 1 vertical unless otherwise specified. Test
pits or other cavities shall be filled with compacted earth
fill conforming to the specifications for the earth fill to be
placed upon the foundation.

4• PLACEMENT

Fill shall not be placed until the required excavation and
foundation preparation have been completed and the foundation
has been inspected and approved by the Engineer. Fill shall
not be placed upon a frozen surface, nor shall snow, ice, or
frozen material be incorporated in the fill.

Fill shall be placed in approximately horizontal layers. The
thickness of each layer before compaction shall not exceed the
maximum thickness specified. Materials placed by dumping in
piles or windrows shall be spread uniformly to not more than
the specified thickness before being compacted. Hand com
pacted fill, including fill compacted by manually directed
power tampers, shall be placed inlayers whose thickness
before compaction does not exceed the maximum thickness speci
fied for layers of fill compacted by manually directed power
tampers.

-
Adjacent to structures, fill shall be placed in a manner which
will prevent damage to the structures and will allow the
structures to assume the loads from the fill gradually and
uniformly. The height of the fill adjacent to a structure
shall.be increased at approximately the same rate on all sides
of the structure.

Earth fill in dams, levees and other structures designed to
restrain the movement of water shall be placed so as to meet
the following additional requirements:

a. The distribution of materials throughout each zone shall
be essentially uniform, and the fill shall be free from
lenses, pockets, streaks or layers of material differing
substantially in texture or gradation from the surround
ing material.

•
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c.

If the surface of any layer becomes too hard and smooth
for proper bond with the succeeding layer, it shall be
scarified parallel to the axis of the fill to a depth of
not less than 2 inches before the next layer is placed.

The top surfaces of embankments shall be maintained
approximately level during construction, except that a
crown or cross-slope of not less than 2 percent shall be
maintained to insure effective drainage, and except as
otherwise specified for·drain fill zones. If the draw
ings or specifications require or the Engineer directs
that fill be placed at a higher level in one part of an
embankment than another, the top surface of each part
shall be maintained as specified above.

•

d. Dam embankments shall be constructed in continuous layers
from abutment to abutment except where openings to facili
tate construction or to allow the passage of stream flow
during construction are specifically authorized in the
contract.

•
e. Embankments built at different levels as described under

c or d above shall be constructed so that the slope of
the bonding surfaces between embankment in place and
embankment to be placed is not steeper than 3 feet hori
zontal to 1 foot vertical. The bonding surface of the
embankment in place shall be stripped of all loose material,
and shall be scarified, moistened and recompacted when
the new fill is placed against it as needed to insure a
good bond with the new fill and to obtain the specified
moisture content and density in the junction of the in
place and new fill.

•

5. CONTROL OF MOISTURE CONTENT

During placement and compaction of fill, the moisture content
of the materials being placed shall be maintained within the
specified range.

The application of water to the fill materials shall be accom
plished at the borrow areas insofar as practicable. Water may
be applied by sprinkling the materials after placement on the
fill, if necessary. Uniform moisture distribution shall be
obtained by discing, blading or other approved methods prior
to compaction of the layer.

Material that is too wet when deposited on the fill shall
either be removed or be dried to the specified moisture content
prior to compaction•
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6.

If the top surface of the preceding layer of compacted fill pr
a foundation or abutment surface in the zone of contact with
the fill becomes too dry to permit suitable bond it shall be
scarified and moistened by sprinkling to an acceptable moisture
content prior to placement of the next layer of fill.

COMPACTION

Earth fill shall be compacted according to the following
requirements for the class of compaction specified:

Class A compaction. Each layer of fill shall be compaeted as
necessary to make the density of the fill matrix not less than •
the minimum density specified. The fill matrix is defined as
the portion of the fill material finer than the maximum parti
cle size used in the compaction test method specified.

Class Bcompaction. Each layer of fill shall be compacted to
a mass density not less than the minimum density specified.

Class Ccompaction. Each layer of fill shall be compacted by
the specified number of passes of the type and weight of
roller or other equipment specified, or by an approved equiva
lent method. Each pass shall consist of at least one passage
of the roller wheel or drum over the entire surface of the
layer.

Fill adjacent to structures shall be compacted to a density
equivalent to that of the surrounding fill by means of hand
tamping if permitted by the Contracting Officer, or. manually
directed power tampers or plate vibrators. Heavy equipment
shall not be operated within 2 feet of any structure. Vibra
ting rollers shall not be operated within 5 feet of any struc
ture. Compaction by means of drop weights operating from a
crane or hoist will not be permitted.

The passage of heavy equipment will not be allowed: (1) over
cast-in-place conduits prior to 14 days after placement of the
concrete; (2) over cradled precast conduits prior to 7 days
after plaeement of the concrete cradle; or (3) over any type
of conduit until the backfill has been placed above the top
surface of the structure to a height equal to one-half the
clear span width of the structure or pipe or 2 feet, whichever
is greater.

•
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• Compacting of fill adjacent to structures shall not be started
until the concrete has attained the strength specified in
Section 10 for this purpose. The strength will be determined
by compression testing of test cylinders cast by the Engineer
for this purpose and cured at the work site in the manner
specified in ASTM Method C 31 for determining when a structure
may be put into service.

When the required strength of the concrete is not specified as
described above, compaction of fill adjacent to structures
shall not be started until the following time intervals have
elapsed after placement of the concrete. •

•

Structure

Retaining walls and counterforts

Walls backfilled on both sides
simultaneously

Conduits and spillway risers, cast
in-place (with inside forms in place)

Conduits and spillway risers, cast-in
place (inside forms removed)

Conduits, precast, cradled
Conduits, precast, bedded

Antiseep collars and cantilever
outlet bents

7. REMOVAL AND PLACEMENT OF DEFECTIVE FILL

Time Interval

14 days

7 days

7 days

14 days

2 days
1 day

3 days

Fill placed at densities lower than the specified minimum
density or at moisture contents outside the specified accept
able range of moisture content or otherwise not conforming to
the requirements of the specifications shall be reworked to
meet the requirements or removed and replaced by acceptable
fill. The replacement fill and the foundation, abutment and
fill surfaces upon which it is placed shall conform to all
requirements of this specification for foundation preparation,
approval, placement, moisture control and compaction.

•
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8.

9.

.~

TESTING

During the course of the work, the Engineer will perform such
tests as are required to identify materials, to determine
compaction characteristics, to determine moisture content, and
to determine density of fill in place. These tests performed
by the Engineer will be used to verify that the fills conform
to the requirements of the specifications. Such tests are not
intended to provide the Contractor with the information required
by him for the proper execution of the work and their performance
shall not relieve the Contractor of the necessity to perform
tests for that purpose.

•
Densities of fill requiring Class A compaction will be determined
by the Engineer in accordance with ASTM Method D 1556 (or by
equivalent methods), except that the v~lume and moist weight
of included rock particles larger than those used in the
compaction test method specified for the type of fill will be
determined and deducted from the volume and moist weight of
the total sample prior to computation of density. The density
so computed will be used to determine the percent compaction
of the fill matrix.

MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established
in the contract, the volume of each type and compaction class
of earth fill within the specified zone boundaries and pay
limits will be measured and computed to the nearest cubic yard
by the method of average cross-sectional end areas. Unless
otherwise specified, no deduction in volume will be made for
embedded conduits and appurtenances.

The pay limits shall be as defined below, with the further
provision that earth fill required to fill voids resulting
from overexcavation of the foundation, outside the specified
lines and grades, will be included in the measurement for
payment only where such overexcavation is directed by the
Engineer to remove unsuitable material and where the unsuitable
condition is not a result of the Contractor's operations.

(Method I) The pay limits shall be as designated on the
drawings.

(Method 2) The pay limits shall be the measured surface of
the foundation when approved for placement of the fill and the
specified neat lines of the fill surface•
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(Method 3) The pay limits shall be the measured surface of
the foundation when approved for placement of the fill and the
measured surface of the completed fill •

(Method 4) The pay limits shall be the specified pay limits
for excavation and the specified neat lines of the fill sur
face.

(Method 5) The pay limits shall be the specified pay limits
for excavation and the measured surface of the completed fill.

(Use method 6 or 7 with all method 1 through 5)

(Method 6) Payment for each type and compaction class of
earth fill will be made at the contract unit price for that
type and compaction class of fill. Such payment will constit
ute full compensation for all labor, materials, equipment and
all other items necessary and incidental to the performance of
the work.

(Method 7) Pa~ent for each type and compaction class of
earth fill will be made at the contract unit price for that
type and compaction class of fill. Such payment will constit
ute full compensation for all labor, materials, equipment and
all other items necessary and incidental to the performance of
the work, except furnishing, transporting, and applying water
to the foundation and fill materials •

•

•
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·ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification· and
the construction details are:

a. Bid Item 5, Embankment Backfill

(1) This item shall consist of placing and compacting the embankment
backfill between Station 56+l0± and Station 59+90± within the
limits shown on the drawings.

(2) Embankment backfill materials shall consist of suitable silts and
clays obtained from the designated excavations or the borrow area.

(3) In Section 6, Compaction, Class A shall apply. The fill matrix.
shall be compacted to at least 95 percent of the maximum density
obtained in compaction tests of the fill materials performed by
Method A, ASTM D 698 (Standard Proctor Test). The compaction
shall be performed 1n such a matmer to assure proper bond1ng of
materials throughout the fill matrix.

(4) The maximum size of rock fragments incorporated in the fill
shall be six (6) inches.

(5) The maximum thickness of a layer before compaction shall be
nine (9) inches.

(6) The moisture content of the material incorporated in the fill
shall be maintained with the range of three (3) percentage points
below to one (1) percentage point above the optimum moisture
content by Standard Proctor Test. .

(7) Measurement and payment will be by Methods 2 and 6 and shall
include compensation for Subsidiary Items, Borrow Excavation,
Common, Water and Grading.

b. Subsidiary Item, Grading

(1) This item shall consist of all grading, shaping and smoothing
required to bring the top of the dike to its original ground
elevations with drain fill as staked in the field.

(2) No separate payment will be made for this item. Compensation
will be included in the payment for Bid Item 5, Embankment
Backfill. .

•
White Tanks Watershed
Maricopa County, Arizona
White Tanks No. 3 Repair

(23-8)

.1, •

6/81



• CONSTRUCTION SPECIFICATION

24. DRAIN FILL

1. SCOPE

The work shall consist of furnishing, placing and compacting
drain fill required in the construction of structure drains
and filters.

2. MATERIALS

(Method 1) Drain fill materials shall conform to the require
ments of Material Specification 521. At least 30 days prior
to delivery of the materials to the site the Contractor shall
inform the Contracting Officer in writing of the source from
which he intends to obtain them. The Contractor shall provide
the Engineer free access to the source for the purpose of
obtaining samples for testing.

•

• 3.

(Method 2) Drain fill materials shall be sand, gravel or
crushed stone or mixtures thereof obtained from the specified
sources. They shall be selected as necessary to avoid the
inclusion of organic matter, clay balls, excessive fine parti
cles or other substances that would interfere with their free
draining properties •

BASE PREPARATION

Foundation surfaces and trenches shall be clean and free of
organic matter, loose soil, foreign substances, and standing
water when the drain fill is placed. Earth surfaces upon or
against which drain fill will be placed shall not be scarified.

4. PLACEMENT

Drain fill shall not be placed until the subgrade has been
inspected and approved by the Engineer. Drain fill shall not
be placed over or around pipe or drain tile until the installa
tion of the pipe or tile has been inspected and approved.

Drain fill shall be placed uniformly in layers not more than
12 inches deep before compaction. When compaction is accom
plished by manually controlled equipment, the layers shall be
not more than 8 inches deep. The material shall be placed in
a manner to avoid segregation of particle sizes and to insure
the continuity and integrity of all zones. No foreign mater
ials shall be allowed to become intermixed with or otherwise
contaminate the drain fill •
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5.

6.

,"-,I

Traffic shall not be allowed to cross over drains at random.
Equipment crossovers shall be maintained, and the number and
location of such crossovers shall be established and approved
prior to the beginning of drain fill placement. Each cross
over shall be cleaned of all contaminating materials and shall
be inspected and approved by the Engineer before additional
drain fill is placed.

Any damage to the foundation surface or to the sides or bottoms
of trenches occurring during placement of drain fill shall be
repaired before drain fill placement is continued.

The upper surface of drain fill constructed concurrently with
adjacent zones of earth fill shall be maintained at an eleva
tion at least one foot above the upper surface of the adjacent
fill.

Drain fill over or around pipe or drain tile shall be placed
in a manner to avoid any displacement of the pipe or tile in
line or grade.

CONTROL OF MOISTURE

The moisture content of drain fill materials shall be con
trolled as specified in Section 9. When the addition of water
is required, it shall be applied in such a way as to avoid
excessive wetting of adjacent earth fill. Except as specified
in Section 9, control of the moisture content will not be
required.

COMPACTION

Drain fill shall be compacted according to the following
requirements for the class of compaction specified:

Class A compaction. Each layer of drain fill shall be com
pacted to a relative density of not less than 70 percent as
determined by ASTM Method D 2049-64T.

Class I compaction. Each layer of drain fill shall be compacted
by at least 2 passes, over the entire surface, of a steel-drum
vibrating roller weighing not less than 5 tons and exerting a
vertical vibrating force of not less than 20,000 pounds at
least 1200 times per minute, or by an approved equivalent
method. '

•

Class II compaction. Each layer of drain fill shall be com
pacted by one of the following methods or by an approved
equivalent method:
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.1.........

At least 2 passes, over the entire surface, of a pneumatic
tired roller exerting a pressure of not less than 75
pounds per square inch.

•
7.

8.

b. At least 4 passes, over the entire surface, of the track
of a crawler-type tractor weighing not less than 20 tons.

c. Controlled movement of the hauling equipment so that the
entire surface is traversed by not less than one tread
track of the loaded equipment.

Class III compaction. No compaction will be required beyond
that resulting from the placing and spreading operations.

When compaction other than Class III compaction is specified
materials placed in trenches or other locations inaccessible
to heavy equipment shall be compacted by means of manually
controlled pneumatic or vibrating tampers or by approved
equivalent methods.

TESTING

The Engineer will perform such tests as are required to verify
that the drain fill materials and the drain fill in place meet
the requirements of the specifications. These tests are not
intended to provide the Contractor with the information he
needs to assure that the materials and workmanship meet the
requirements of the specifications, and their performance will
not relieve the Contractor of the responsibility of performing
his own tests for that purpose.

MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are estab
lished in the contract, the volume of drain fill within the
neat lines shown on the drawings or limits established by the
Engineer will be measured and computed to the nearest cubic
yard. Where the Engineer directs placement of drain fill
outside the neat lines to replace unsuitable foundation mater
ial, the volume of such drain fill will be included, but only
to the extent that the unsuitable condition is not a result of
the Contractor's operations.

Payment for drain fill will be made at the contract unit price
for each type of drain fill, complete in place. Except as
otherwise specified in Section 9, such payment will constitute
full compensation for all labor, materials, equipment and all
other items necessary and incidental to the performance of the
work•
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Compensation for any item of work described in the contract
but not listed in the bid schedule will be included in the
'payment for the item of work to which it is made subsidiary.
Such items and the items to which they are made subsidiary are
identified in Section 9 of this specification.

•
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J'-ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Bid Item 6, Drain Fill

(1) This item shall consist of furnishing and placing the drain
fill materials in the embankment between Station l7+O0± and
Station 19+00±, Station 28+O0± and Station 30+O0~, Station
4l+O0± and Station 43+O0±, Station 56+l0± and Station 59+90±
as shown on the drawings.

(2) In Section 2, Materials, Method 1 shall apply.

(3) The gradation of the drain fill shall meet the following
requirements:

•

Drain fill shall be placed in horizontal layers not to exceed
18 inches deep. Drain fill shall not be dropped more than 30
inches vertically unless suitable equipment is used to prevent
segregation.

• (4)

Sieve Size

l~ inch
1 inch
3/4 inch
3/8 inch
114
118
1130
11200

Percent Passing
(Dry Weight Basis)

100
80-100
70- 90
50- 60
35- 50
25- 40
10- 25

0- 6.5

(5) In Section 6, Compaction, Class III shall apply.

(6) The moisture content shall be maintained in a range, as
determined by the Engineer, that will minimize segregation.

(7) The material passing the 11200 sieve shall be non-plastic.

(8) The coefficient of permeability of the drain fill shall not
exceed 250 feet per day when measured in accordance with ASTM D
2434 at the Same in place density as achieved and measured in
the fill after placement.

(9) Measurement and payment will be in accordance with Section 8
except no payment for drain fill lost during construction of
outlets will be made.

• White Tanks Watershed .
Maricopa County, Arizona
White Tanks No.3 Repair
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Bid Item 7, Coarse Aggregate

•
b.

(1)

J-
This item shall consist of furnishing and placing the
coarse aggregate materials in the embankment at Station
18+O0±, Station 29+O0±, Station 42+O0±, and Station
58+00±and in auxiliary outlets as required.

(2) In Section 2, Materials, Method 1 shall apply.

(3) The required gradation of the coarse aggregate shall be:

Sieve Size

3 inch
2~ inch
2 inch
l~ inch
3/4 inch

Percent Passing
(Dry Weight Basis)

100
90-100
35- 70
0- 15
0- 5

..

(4) In Section 6, Compaction, Class III shall apply.

(5) Control of moisture content will not be required.

(6) The coarse aggregate drain materials shall be placed
in a suitable manner to prevent segregation.

•
(7) lliasurement and payment will be in accordance with

Section 8 except no payment for drain fill lost during
construction of outlets will be made.

•
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e( MATERIAL SPECIFICATION

521. AGGREGATES FOR DRAIN FILL AND FILTERS

1. SCOPE

This sped fication covers the quality of mineral aggregates for
the construction of drain fill and filters.

2. QUALITY •

e(

e(

Drain fill and filter aggregates shall be sand, gravel or crushed
stone or mixtures thereof. They shall be composed of clean, hard,
durable mineral particles free from organic matter, clay balls,
soft particles or other substances that would interfere with their
free-draining properties. Not more than 15 percent, by weight,
shall be flat, elongated particles.

Aggregates of crushed limestone shall be thoroughly washed and
screened. Coarse aggtegates containing crushed limestone shall
have not more than 3 percent, by weight, of particles finer than
the No. 4 sieve. Crushed limestone shall not be used for fine
aggregates except in combination with other materials such that
not more than 5 percent of the portion finer than the No.4 sieve
shall be crushed limestone.

Aggregates shall be tested for soundness according to ASTM Method
C 88, and shall have a weighted average loss in five cycles of not
more than 12 percent when sodium sulfate is used or 18 percent
when magnesium sulfate is used.

3. GRADING

Drain fill and filter aggregates shall conform to the specified
grading limits after being placed in the work, and after being
compacted if compaction is specified. Grading shall be determined
by AST~l Method C 136, but the percentage of material finer than a
No. 200 sieve shall be not more than 3 percent when determined by
ASTM Method C 117.

4. STORING AND HANDLING

Drain fill and filter aggregates shall be stored and handled by
methods that prevent segregation of particle sizes or contamination
by mixing with other materials.
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OPERATION AND MAINTENANCE PLAN FOR
WHITE TANKS NO. 3 AND NO. 4

GENERAL
"

•

•

A r~gular program of' inspection and maintenance will be required to assure that
the dams are at all times ready to control storm runoff. The following items are
to be used as a guide. to properly operate and maintain the dam.

OPERATION . , .

The five gated outlets are designed to be operated independently of each ot~er.

The design permits either open or closed pre-storm conditions, but anticipates
best performance to leave all·five gates closed until after the storm to allow
sediment to settle. Then open fully until pool is drained'and reclose.

MAINTENANCE

Slide Gates

Open and close each gate at least annually to be sure gates are functioning properly.
Clear gate assembly and also the trash rack of any obstructions and make any needed
repairs. Check for any soil erosion near the gates.

Outlets

Check the conduits for· obstructions· or irregularities. Particularly, look for
unusual wear on flow lines within the conduits that might indicate problems with
high-velocity flow. Debris should be removed and disposed of. Any need for repairs
should be reported to the Soil Conservation Service for evaluation of cause and
repaired as necessary.

Check outlet basins for debris, sediment, cracks in concrete and concrete displace
ment. Sediment and debris should be removed whenever they approach the pipe invert
elevation. Any major cracks in the concrete or displacement of concrete should be
reported to the Soil Conservation Service for evaluation of cause.

Channels

The outlet channels should be checked periodically and cleared of sediment and debris
after every major storm. The concrete linings should be checked for cracks and
displacement and reported to the S~il IConservation Service for evaluation of cause~

Embankment

Inspection of the embankments should be performed at least annually and after major
storms or earth movements" Check for transverse and longitudinal cracks in the
surface of the fill, excessive erosion due to four-wheel drive vehicles, motorcycles,
livestock travel or burrowing animals, and gullies and rills on the slopes. Make
the necessary repairs. Check the downstream toe for irregularities •

:! ~ ~,' i ' .



•Check the emergency 'spill~ays annually and after any flows that occur. Look for
excessive erosion,. rills, and gullies or sediment and debris accumulation. Make
repairs as necessary.•
Emergency Spillway

)-

•

•

O&M COSTS AND FINANCIAL RESOURCES

Financial resources 'for O&M costs shall COD! from the Flood Control District of
Maricopa County.

O&M RESPONSIBILITY AND PROCEDURES

The responsibility for maintenance belongs to the Flood Control District of Maricopa
County. Technical assistance and advice maybe. obtained from the Soil Con~rvation

Service.

CRITICAL ITEMS

All items listed under Maintenance.are considered important and critical to the
operation of the system. All of these items will be considered in special ana
recurring on-site inspections.

ENVIRONMENTAL CONCERNS

At present, the dams are not considered a threat to the environment. However, should
an adverse environmental effect occur, every reasonable effort should be made to
correct the problem•

O&M INSPECTION AND FOLLOW-UP

The sponsors will inspect the dams at least annually and after each significant flow
or after the occurrence of any unusual condition that might adversely affect the
dam. Any supplemental inspections then determined necessary will be scheduled and
agreed to at that time. A written report will be made of each inspection, describing
the conditions found and the corrective action needed. A copy of each report will
be provided to the Soil Conservation Service within ten (10) days of the date on
which the inspection was made. All deficiencies found in the inspection shall be
corrected within an agreed-to tiD! fraD! between the sponsors and the Soil Conser
vation Service.

STATE O&M HANDBOOK

The book entitled "State of Arizona Watersheds Operation and Maintenance Handbook
for Projects Installed with Assistance from the Soil Conservation Service," U.S.
Department of Agriculture, Soil Conservation Service, dated May 1971, shall be made
a reference to this O&M Plan.

TIME OF RESPONSIBILITY

The sponsor's responsibility operation and maintenance began when the structures
were first completed and will continue when a part or all of the work of installing
the repairs is completed and accepted or is determined complete by the Soil Conser-

. vadon Service. This responsibility shall continue until the expiration of the
evaluated life of all the installed project measures. This does not relieve the
sponsor's liability which continues throughout the life of the measure or until the
measure is modified to remove potential loss of life or property.
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rROVISIONS FOR THE SPONSOR'S PUb=~CATION

Not applicable.

RECORDS

The sponsors will maintain a record of all inspections ~nd significant actions
taken by the sponsors with respect to operation and maintenance. The Soil Conser
vation Service may inspect these records at any reasonable time.

•
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CONSTRUCTION SPECIFICATION

8. MOBILIZATION

1. SCOPE

The work shall consist of the mobilization of the Contractor's
forces and equipment necessary for performing the work required
under the contract.

It shall include the purchase of contract bonds; transportation
of personnel, equipment, and operating supplies to the site;
establishment of offices, buildings, and other necessary
facilities at the site; and other preparatory work at the
site.

It shall not include mobilization for any specific item of
work for which payment for mobilization is provided elsewhere
in the contract.

The specification covers mobilization for work required by the
contract at the time of award. If additional mobilization
costs are incurred during performance of the contract as a
result of change or added items of work for which the Contractor
is entitled to an adjustment in contract price, compensation
for such costs will be included in the price adjustment for
the items of work changed or added.

•

2. PAYMENT

Payment will be made as the work proceeds, after presentation
of invoices by the Contractor showing his own mobilization
costs and evidence of the charges of suppliers, subcontractors,
and others for mobilization work performed by them. If the
total of such payments is less than the contract lump sum for
mobilization, the unpaid balance will be included in the final
contract payment. Total payment will be the lump sum contract
price for mobilization, regardless of actual cost to the
Contractor.

Payment will not be made under this item for the purchase
costs of materials having a residual value, the purchase costs
of materials to be incorporated in the project, or the purchase
costs of operating supplies.

Payment of the lump sum contract price for mobilization will
constitute full compensation for all labor, materials, equipment,
and all other items necessary and incidental to completion of
the work•
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Compensation for any item of work described in the contract
but not listed in the bi~ schedule will be included in the
payment for the item of work to which it is made subsidiary.
Such items and the items to which they are made subsidiary are
identified in Section 3 of this specification.

•
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3. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Bid Item 1, Mobilization

(1) This item shall consist of the mobilization of the contractor's
equipment and forces for the construction of the White Tanks No.4
Drain.

(2) There are no additional construction details.

(3) Measurement and payment will be in accordance with Section 2.
•

• White Tanks WPP
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• CONSTRUCTION SPECIFICATION

10. WATER FOR CONSTRUCTION

1. SCOPE

The work shall consist of furnishing, transporting, and using
water for construction purposes in accord with the applicable
specifications.

•

2.

3.

4.

FACILITIES AND EQUIPMENT

The Contractor shall build and maintain such access and haul
roads as are needed, and shall furnish, operate, and maintain
all pumps, piping, tanks, and other facilities needed to load,
transport, and use the water as specified.

These facilities shall be equipped with meters, tanks, or
other devices by which the volume of water supplied can be
measured.

DUST ABATEMENT AND HAUL ROAD MAINTENANCE

Water for dust abatement and haul road maintenance shall be
applied to haul roads and other dust-producing areas as
needed to prevent excessive dust and to maintain the roads in
good condition for efficient operation while they are in use.

EARTH FILL, DRAIN FILL, ROCK FILL

Water for earth fill, drain fill, or rock fill shall be used
in the fill materials as specified in the applicable con
struction specifications.

•

5. CONCRETE, MORTAR, GROUT

Water used in mixing or curing concrete, pneumatically applied
mortar. or other portland cement mortar or grout shall meet
the requirements of the applicable construction specifications
and shall be used in conformance with those specifications.

6. MEASUREMENT AND PAYMENT

For water items for which specific unit prices are established
in the contract, the volume of water furnished and used in
accordance with the specifications will be measured to the
nearest 1000 gallons •
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Except as otherwise specified, the measurement for payment
will include all water needed at the construction site to
perform the work required under the contract in accordance
with the specifications but will not include water wasted or
used in excess of the amount needed. It will not include
water used in concrete which is mixed elsewhere and trans
ported to the site.

Payment for water will be made at the contract unit price
which shall be the price per 1000 gallons shown in the Bid
Schedule. Such payment will constitute full compensation for
all labor, materials, equipment, and all other items necessary
and incidental to furnishing, transporting, and using the
water.

Compensation for any item of work described in the contract
but not listed in the bid schedule will be included in the
payment for the item of work to which it is made subsidiary.
Such items and the items to which they are made subsidiary are
identified in Section 7 of this specification.

..

•
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ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Bid Item 2, Water

(1) ~is item shall consist of furnishing, measuring and applying
all water required for the pressure washing of the downstream
face of the trench, prior to the placement of the drain fill,
as shown on the drawings and directed by the Engineer.

(2) Water used shall be clean and free from injurious amounts of
oil, salt, acid, alkali, organic matter or other deleterious
substances.

..

(3) Water used for the pressure washing of the trench shall be
applied at a rate of from 5 to 10 gpm at a pressure of 20 to
40 psi.

(4) Measurement and payment shall be in accordance with Section 6.

b. Subsidiary Item, Water for Construction

(1) This item shall consist of furnishing and applying all water
required for dust abatement, haul road maintenance, and any
other water not required"in Bid Item 2, Water.

• (2) No separate payment will be made for water for construction.
Compensation for this item will be included in the payment for
Drain Fill, Bid Item 5.

•
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CONSTRUCTION SPECIFICATION

11. REMOVAL OF WATER

1. SCOPE

The work shall consist of the removal of surface water and
ground water as needed to perform the required construction in
accordance with the specifications. It shall include (1)
building and maintaining all necessary temporary impounding
works, channels, and diversions, (2) furnishing, installing
and operating all necessary pumps, piping and other facilities
and equipment, and (3) removing all such temporary works and
equipment after they have served their purposes.

2. DIVERTING SURFACE WATER

•

•
3.

The Contractor shall build, maintain, and operate all coffer
dams, channels, flumes, sumps, and other temporary diversion
and protective works needed to divert streamflow and other
surface water through or around the construction site and away
from the construction work while construction is in progress.
Unless otherwise specified, a diversion must discharge into
the same natural drainageway in which its headworks are located •

Unless otherwise specified, the Contractor shall furnish to
the Engineer, in writing, his plan for diverting surface water
before beginning the construction work for which the diversion
is required. Acceptance of this plan will not relieve the
Contractor of responsibility for completing the work as specified.

DEWATERING THE CONSTRUCTION SITE

Foundations, cutoff trenches and other parts of the construction
site shall be dewatered and kept free of standing water or ;
excessively muddy conditions as needed for proper execution of
the construction work. The Contractor shall furnish, install,
operate and maintain all drains, sumps, pumps, casings,
wellpoints, and other equipment needed to perform the dewatering
as specified. Dewatering methods that cause a loss of fines
from foundation areas will not be permitted.

Unless otherwise specified, the Contractor shall furnish to
the Engineer, in writing, his plan for dewatering before
beginning the construction work for which the dewatering is
required. Acceptance of this plan will not relieve the Contractor
of responsibility for completing the work as specified •
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• 4. DEWATERING BORROW AREAS

Unless otherwise specified in Section 7, the Contractor shall
maintain the borrow areas in drainable condition or otherwise
provide for timely and effective removal of surface waters
that accumulate, for any reason, within the borrow areas.

5 • REMOVAL OF TEMPORARY WORKS

After the temporary works have served their purposes, the
Contractor shall remove them or level and grade them to the
extent required to present a sightly appearance and to prevent.
any obstruction of the flow of water or any other interference
with the operation of or access to the permanent works.

Except as otherwise specified, pipes and casings shall be
removed from temporary wells and the wells shall be filled to
ground level with gravel or other material approved by the
Engineer.

•
6. MEASUREMENT AND PAYMENT

For items of work for which specific lump sum prices are
established in the contract, payment for diverting surface
water, dewatering construction sites, and dewatering borrow
areas will be made at the contract lump sum prices. Such
payment will constitute full compensation for all labor,
equipment, tools, and all other items necessary and incidental
to the completion of the work.

Compensation for any item of work described in the contract
but not listed in the bid schedule will be included in the
payment for the item of work to which it is made subsidiary.
Such items and the items to which they are made subsidiary
are identified in Section 7 of this specification•
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ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Subsidiary Item, Dewatering

(1) This item shall consist of dewatering the work site, to the extent
that construction operations can be performed under dry, stable
conditions.

(2) Dewatering operations shall include diverting surface water, if
required, and removing subsurface waters and water required for
pressure washing of the trench.

(3) No advance plan of dewatering will be required.

(4) No separate payment will be made for dewatering. Compensation
for dewatering will be included in the payment for trench
excavation, common, Bid Item 3.

•
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CONSTRUCTION SPECIFICATION

21. EXCAVATION

1. SCOPE

The work shall consist of the excavation required by the
drawings and specifications and disposal of the excavated
materials.

2. CLASSIFICATION

"Excavation will be classified as common excavation or rock excavation
in accordance with the following definitions or will be designated
as unclassified.

Common excavation shall be defined as the excavation of
all materials that can be excavated, transported. and
unloaded by the use of heavy ripping equipment and wheel
tractor-scrapers with pusher tractors or that can be
excavated and dumped into place or loaded onto hauling
equipment by means of excavators having a rated capacity·
of one cubic yard and equipped with attachments (such as
shovel, bucket, backhoe, dragline or clam shell) appro
priate to the character of the materials and the site
conditions •

Rock excavation shall be defined as the excavation of all
hard, compacted or cemented materials the accomplishment
of which requires blasting or the use of excavators
larger than defined for common excavation. The excava
tion and removal of isolated boulders or rock fragments
larger than one cubic yard in volume encountered in
materials otherwise conforming to the definition of
common excavation shall be classified as rock excavation.

Excavation will be classified according to the above definitions
by the Engineer, based on his judgment of the character of the
materials and the site conditions.

The presence of isolated boulders or rock fragments larger
than one cubic yard in size will not in itself be sufficient
cause to change the classification of the surrounding material.

For the purpose of this classification, the following definitions
shall apply:
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Heavy ripping equipment shall be defined as a rear
mounted, heavy duty, single-tooth, ripping attachment
mounted on a tractor having a power rating of 200-300 net
horsepower (at the flywheel).

Wheel tractor-scraper shall be defined as a self-loading
(not elevating) and unloading scraper having a struck
bowl capacity of 12-20 yards.

Pusher tractor shall be defined as a track type tractor
having a power rating of 200-300 net horsepower (at the
flywheel) equipped with appropriate attachments.

3. UNCLASSIFIED EXCAVATION

Items designated as "Unclassified Excavation" shall include
all materials encountered regardless of their nature or the
manner in which they are removed. When excavation is unclassi
fied, none of the definitions or classifications stated in
Section 2 of this specification shall apply.

4. BLASTING

The transportation, handling, storage, and use of dynamite and
other explosives shall be directed and supervised by a person
of proven experience and ability in blasting operations •

Blasting shall be done in such a way as to prevent damage to
the work or unnecessary fracturing of the foundation and shall
conform to any special requirements in Section 12 o~ this
specification.

•

5. USE OF EXCAVATED MATERIALS

(Method 1) To the extent they are needed, all suitable mater
ials from the specified excavations shall be used 1n the
construction of required permanent earth fill or rock fill.
The suitability of materials for specific purposes will be
determined by the Engineer. The Contractor shall not waste or
otherwise dispose of suitable excavated materials.

(Method 2) Suitable materials from the specified excavations
may be used in the construction of required earth fill or rock
fill. The suitability of materials for specific purposes will
be determined by the Engineer.

•
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• 6. DISPOSAL OF WASTE MATERIALS

(Method 1) All surplus or unsuitable excavated materials will
be designated as waste and shall be disposed of at the locations
shown on the drawings.

(Method 2) All surplus or unsuitable excavated materials will
be designated as waste and shall be disposed of by the Contractor
at sites of his own choosing away from the site of the work.

7. BRACING AND SHORING

•Excavated surfaces too steep to be safe and stable if unsupported
shall be supported as necessary to safeguard the work and
workmen, to prevent sliding or settling of the adjacent ground,
and to avoid damaging existing improvements. The width of the
excavation shall be increased if necessary to provide space
for sheeting, bracing, shoring, and other supporting installa
tions. The Contractor shall furnish, place and subsequently
remove such supporting installations.

•
8.

9.

STRUCTURE AND TRENCH EXCAVATION

Structure or trench excavation shall be completed to the
specified elevations and to sufficient length and width to
include allowance for forms, bracing and supports, as necessary,
before any concrete or earth fill is placed or any piles are
driven within the limits of the excavation.

BORROW EXCAVATION

When the quantities of suitable materials obtained from speci
fied excavations are insufficient to construct the specified
fills, additional materials shall be obtained from the designa
ted borrow areas. The extent and depth of borrow pits within
the limits of the designated borrow areas shall be as directed
by the Engineer.

Borrow pits shall be excavated and finally dressed in a manner
to eliminate steep or unstable side slopes or other hazardous
or unsightly conditions.

•

10. OVEREXCAVATION

Excavation in rock beyond the specified lines and grades shall
be corrected by filling the resulting voids with portland cement
concrete made of materials and mix proportions approved by the
Engineer. Concrete that will be exposed to the atmosphere when
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11.

construction is completed shall contain not less than 6 sacks of
cement per cubic yard of concrete. Concrete that will be permanently
covered .shall contain not less than 4 1/2 sacks of cement per cubic
yard. The concrete shall be placed and cured as specified by the
Engineer.

Excavation in earth beyond the specified lines and grades shall be
corrected by filling the resulting voids with approved compacted
earth fill, except that, if the earth is to become the subgrade for
riprap, rock fill, sand or gravel bedding, or drain fill, the voids.
may be filled with material conforming to the specifications for
the riprap, rock fill, bedding or drain fill.

MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the volume of each type and class of excavation
within the specified pay limits will be measured and computed to
the nearest cubic yard by the method of average cross-sectional end
areas. Regardless of quantities excavated, the measurement for
payment will be made to the specified pay limits, except that
excavation outside the specified lines and grades directed by the'
Engineer to remove unsuitable material will be included, but only
to the extent that the unsuitable condition is not a result of the
Contractor's operations.

(Method 1) The pay limits shall be as designated on the drawings.

(Method 2) The pay limits shall be defined as follows:

a. The upper limit shall be the original ground surface as it
existed prior to the start of construction operations except
that where excavation is performed within areas designated for
previous excavation or fill the upper limit shall be modified;
ground surface resulting from the specified previous excavation
or fill.

b. The lower and lateral limits shall be the neat lines and
grades shown on the drawings.

(Method 3) The pay limits shall be defined as follows:

a. The upper limit shall be the original ground surface as it
existed prior to the start of construction operations except
that where excavation is performed within areas designated

(21-4)
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for previous excavation or fill and the upper limit shall be
the modified ground surface resulting from the specified
previous excavation or fill.

The lower and lateral limits shall be the true surface of the
completed excavation as authorized by the Engineer.

(Method 4) The pay limits shall be defined as follows:

a. The upper limit shall be the original ground surface as it
existed prior to the start of construction operations except
that where excavation is performed within areas designated for
previous excavation or fill the upper limit shall be the
modified ground surface resulting from the specified previous
excavation or fill.

•

b. The lower limit shall be at the bottom surface of the proposed
structure.

c. The lateral limits shall be 18 inches outside of the outside
surfaces of the proposed structure or shall be vertical planes
18 inches outside of and parallel to the footings, whichever
gives the larger pay quantity, except as provided in d, below.

• d • For trapezoidal channel linings or similar structures that are
to be supported upon the sides of the excavation without
intervening forms, the lateral limits shall be at the under
side of the proposed lining or structure.

e. For the purpose of the definitions in b, c, and d, above, any
specified bedding or drain fill directly beneath or beside the
structure will be considered to be a part of the structure.

(Use with all Methods) Payment for each type and class of excava
tion will be made at the contract unit price for that type and
class of excavation. Such payment will constitute full compensa
tion for all labor, materials, equipment, and all other items
necessary and incidental to the performance of the work, except
that extra payment for backfilling required overexcavation will be
made in accordance with the following provisions:

a. Payment for backfilling overexcavation, as specified in
Section 10 of this specification, will be made only if the
excavation outside specified lines and grades is directed by
the Engineer to remove unsuitable material and if the unsuit
able condition is not a result of the Contractor's operations •
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Compensation for any item of work described in the contract but
not listed in the bid schedule will be included in the payment
for the item of work to which it is made subsidiary. Such items
and the items to which they are made subsidiary are identified
in Section 12 of this specification.

•
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12. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Bid Item 3, Trench Excavation, Common

(1) This item shall consist of all excavation, including support of
the trench and disposal of excavated material, required for the
construction of the trench for the embankment drain and outlets
as shown on the drawings and staked in the field.

(2) Excavation shall consist of removal and disposal of all materials
resulting from excavation required to intercept embankment
cracks. Approximate depths are shown on the drawings. Final
depths will be determined by the Engineer.

•

(3) All cracks in the downstream face of the embankment drain trench
that extend below the trench excavation limit shown on the
drawings shall be provided with an auxiliary embankment drain
outlet at the immediate location. An auxiliary embankment drain
outlet shall also be provided at the immediate location where
there is located an open crack greater than 3/B inch wide at
depths below 3 feet from the top of the dam.

(4) No more than 500 feet length of trench shall be opened at any
time.

(5) Support of the trench shall consist of furnishing, placing and
removal of sheeting, bracing, shoring or portable shields
required for safe inspection and construction operations. The
support works shall be placed in a manner permitting washing and
inspection of the downstream face of the trench. A minimum
shored length of 25 feet shall be provided prior to commencing
inspection or construction operations in the trench.

(6) Section 5, Use of Excavated Materials, does B£! apply.

(7) In Section 6, Disposal of Waste Materials, Method 1 shall apply.
Waste material shall be spread on the slopes of the dam within
the limits shown on the drawings.

(8) Measurement and payment will be by Method 3.

b. Bid Item 4, Grading

(1) This item shall consist of all grading, shaping and smoothing
required to bring the top of the dike to its original ground
elevations with drain fill as staked in the field.

• White Tanks WPP
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(2) For items of work for which specific lump sum prices are
established in the contract, payment for grading will be made
at the contract lump sum price. Such payment will constitute
full compensation for all labor, equipment, tools, and all
other items necessary and incidental to the completion of the
work.

•
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CONSTRUCTION SPECIFICATION

24. DRAIN FILL

1. SCOPE

The work shall consist of furnishing, placing and compacting
drain fill required in the construction of structure drains
and filters.

2. MATERIALS

(Method 1) Drain fill materials shall conform to the require
ments of Material Specification 521. At least 30 days prior
to delivery of the materials to the site the Contractor shall
inform the Contracting Officer in writing of the source from
which he intends to obtain them. The Contractor shall provide
the Engineer free access to the source for the purpose of
obtaining samples for testing.

• 3.

(Method 2) Drain fill materials shall be sand, gravel or
crushed stone or mixtures thereof obtained from the specified
sources. They shall be selected as necessary to avoid the
inclusion of organic matter, clay balls, excessive fine parti
cles or other substances that would interfere with their free
draining properties •

BASE PREPARATION

Foundation surfaces and trenches shall be clean and free of
organic matter, loose soil, foreign substances, and standing
water when the drain fill is placed. Earth surfaces upon or
against which drain fill will be placed shall not be scarified.

4. PLACEMENT

Drain fill shall not be placed until the subgrade has been
inspected and approved by the Engineer. Drain fill shall not
be placed over or around pipe or drain tile until the installa
tionof the pipe or tile has been inspected and approved.

Drain fill shall be placed uniformly in layers not more than
12 inches deep before compaction. When compaction is accom
plished by manually controlled equipment, the layers shall be
not more than 8 inches deep. The material shall be placed in
a manner to avoid segregation of particle sizes and to insure
the continuity and integrity of all zones. No foreign mater
ials shall be allowed to become intermixed with or otherwise
contaminate the drain fill •
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6.

Traffic shall not be allowed to cross over drains at random•
Equipment crossovers shall be maintained, and the number and
location of such crossovers shall be established and approved
prior to the beginning of drain fill placement. Each cross
over shall be cleaned of all contaminating materials and shall
be inspected and approved by the Engineer before additional
drain fill is placed.

Any damage to the foundation surface or to the sides or bottoms
of trenches occurring during placement of drain fill shall be
repaired before drain fill placement is continued.

The upper surface of drain fill constructed concurrently with
adjacent zones of earth fill shall be maintained at an eleva
tion at least one foot above the upper surface of the adjacent
fill.

Drain fill over or around pipe or drain tile shall be placed
in a manner to avoid any displacement of the pipe or tile in
line or grade.

CONTROL OF MOISTURE

The moisture content of drain fill materials shall be con
trolled as specified in Section 9. When the addition of water
is required, it shall be applied in such a way as to avoid
excessive wetting of adjacent earth fill. Except as specified
in Section 9, control of the moisture content will not be
required.

COMPACTION

'Drain fill shall be compacted according to the following
requirements for the class of compaction specified:

Class A compaction. Each layer of drain fill shall be com
pacted to a relative density of not less than 70 percent as
determined by ASTM Method D 2049-64T.

Class! compaction. Ea~h layer of drain fill shall be compacted
by at least 2 passes, over the entire surface, of a steel-drum
vibrating roller weighing not less than 5 tons and exerting a
vertical vibrating force of not less than 20,000 pounds at
least 1200 times per minute, or by an approved equivalent
method.

•

Class II compaction. Each layer of drain fill shall be com
pacted by one of the following methods or by an approved
equivalent method:
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At least 2 passes, over the entire surface, of a pneumatic
tired roller exerting a pressure of not less than 75
pounds per square inch.

•

7.

8.

b. At least 4 passes, over the entire surface, of the track
of a crawler-type tractor weighing not less than 20 tons.

c. Controlled movement of the hauling equipment so that the
entire surface is traversed by not less than one tread
track of the loaded equipment.

Class III compaction. No compaction will be required beyond
that resulting from the placing and spreading operations.

When compaction other than Class III compaction is specified
materials placed in trenches or other locations inaccessible
to heavy equipment shall be compacted by means of manually
controlled pneumatic or vibrating tampers or by approved
equivalent methods.

TESTING

The Engineer will perform such tests as are required to verify
that the drain fill materials and the drain fill in place meet
the requirements of the specifications. These tests are not
intended to provide the Contractor with the information he
needs to assure that the materials and workmanship meet the
requirements of the specifications, and their performance will
not relieve the Contractor of the responsibility of performing
his own tests for that purpose.

MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are estab
lished in the contract, the volume of drain fill within the
neat lines shown on the drawings or limits established by the
Engineer will be measured and computed to the nearest cubic
yard. Where the Engineer directs placement of drain fill
outside the neat lines to replace unsuitable foundation mater
ial,thevo1ume of such drain fill will be included, but only
to the extent that the unsuitable condition is not a result of
the Contractor's operations.

•

Payment for drain fill will be made at the contract unit price
for each type of drain fill, complete in place. Except as
otherwise specified in Section 9, such payment will constitute
full compensation for all labor, materials, equipment and all
other items necessary and incidental to the perfo'rmance of the
work•
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Compensation for any item of work described in the contract
but not listed in the bid schedule will be included in the
payment for the item of work to which it is made subsidiary.
Such items and the items to which they are made subsidiary are
identified in Section 9 of this specification.

•
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Bid Item 5, Drain Fill

(1) This item shall consist of furnishing and placing all the drain
fill materials required in the trench as shown on the drawings.

(2) In Section 2, Materials, Method I shall apply except delete the
third sentence of paragraph one in Section 2 of Material
Specification 521.

(3) The drain fill shall meet the following gradation requirements.-

Drain fill shall be placed in horizontal layers not to exceed
18 inches deep. Drain fill shall not be dropped more than 30
inches vertically unless suitable equipment is used to prevent
segregation.• (4)

Sieve Size

l~"

I"
3/4"
3/8"
No. 4
No.8
No. 30
No. 200

Percent by Wt. Passing

100
80-100
70- 90
50- 60
35- 50
25- 40
10- 25
0-6.5

(5) In Section 6, compaction shall be Class III.

(6) The IJPisture content shall be maintained in a range, as determined
by the Engineer, that will minimize segregation.

(7) The material passing the No. 200 sieve shall be nonplastic.

(8) The coefficient of permeability of the drain fill shall not
exceed 250 feet per day when measured in accordance with ASTM D
2434 at the same in place density as achieved and measured in
the fill after placement.

(9) Measurement and payment will be made in accordance with Section 8
except no payment for drain fill lost during construction of
outlets will be made.

b. Bid Item 6, Coarse Aggregate Drain

(1) This item shall consist of furnishing and placing all the coarse
aggregate drain materials required in the embankment drain outlet
trenches as shown on the drawings.i
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(2) In Section 2, Materials, Method 1 shall apply.

(3) The gradation of the coarse aggregate drain materials shall meet
the requirements of size No. 2 coarse aggregate in accordance
with ASTM C33.

(4) The coarse aggregate drain materials shall be placed in a
suitable manner to prevent segregation.

(5) In Section 6, compaction shall be Class III.

(6) Control of moisture content will not be required.

(7) Measurement and payment will be made in accordance with Section 8
except no payment for drain fill lost during construction of outlets
will be made.

•
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1. SCOPE

521.

MATERIAL SPECIFICATION

AGGREGATES FOR DRAIN FILL AND FILTERS

..

•

• '

This specification covers the quality of mineral aggregates for
the construction of drain fill and filters.

2. QUALITY

Drain fill and filter aggregates shall be sand, gravel or crushed
stone or mixtures thereof. They shall be composed of clean, hard,
durable mineral particles free from organic matter, clay balls,
soft particles or other substances that would interfere with their
free-draining prope.rties. Not more than 15 percent, by weight,
shall be flat, elongated particles.

Aggregates of crushed limestone shall be thoroughly washed and
screened. Coarse aggregates containing crushed limestone shall
have not more than 3 percent, by weight, of particles finer than
the No. 4 sieve. Crushed limestone shall not be used for fine
aggr~gates except in combination with other materials such that
not more than 5 percent of the portion finer than the No.4 sieve
shall be crushed limestone.

Aggregates shall be tested for soundness according to ASTM Method
C 88, and shall have a weighted average loss in five cycles of not
more than 12 percent when sodium sulfate is used or 18 percent
when magnesium sulfate is used.

3. GRADING

Drain fill and filter aggregates shall conform to the specified
grading limits after being placed in the work, and after being
compacted if compaction is specified. Grading shall be determined
by ASTN Method C 136, but the percentage of material finer than a
No. 200 sieve shall be not more than 3 percent when determined by
ASTM Method C 117.

4. STORING AND HANDLING

Drain fill and filter aggregates shall be stored and handled by
methods that prevent segregation of particle sizes or contamination
by mixing with other materials •

SCS-WEST (521-1) 3-1-74



UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE River Besln-WEltershed Planning Staff

WK~~~iX~~ Suite 326, Arizona Title Bldg•• 111 West Monroe st.
Phoenix, Arizona 85003

SUBJECT: LV5 - Pl 566 - White Tanks Dal1\ No. 4

TO: J. J. Turner

WHITE TANKS flOOD REPORT

DATE: December 14, 1970

L J

1. In the summer of 1954 two flood contrpl structures, identified as
v~ite Tanks No. 3 and No.4, were built by the Soil Conservation
Service in cooperation with the County of Maricopa and the Municipal
Weter Conservation District No.1.

2. The project was known as the White Tanka Erosion Control Project and
SCS participation was unaer the Pilot Watershed Program.

3. It is reported that 4.5" of precipitation were recorded in a guage
near the intersection of Jack Rabbit Road (l95th Avenue) and West
Indian School Road. According to the Salt Leke City R.f.e. map,
dated October 20, 1970, the total area was in the 4" rainfall area.·
The lOO-year, 24-hour storm for this area Is 4.0 inches.

4. The rain is reported to have started about mldafternoon on Saturday,
September 5, 1970. The maximum intensity Is believed to heve occurred
between 6s00 end 8.00 p.m. It was reported that water started flowing
across Jack Rabbit 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 spill
ways of Structure No. 4 are at elevation 1050' with the top of the
structure at 1056'. The elevation at 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 and west of Indian School Road and Tuthill
road have caused four square miles of watershed originally deeigned to
flow into structure No. 3 and an additional 1.B square miles of watershed
to flow into Structure No. 4 along Tuthill Road. Additional land develop
ments between Jack Rabbit Road and Tuthill Road plus improvements of Jack
Rabbit Road divert still another 2.7 square miles of watershed into the
east end of Structure No. 4 along Jack Rabbit Roed~
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B. Thus at the time of the storm there wes e totel of IB.9 squere milee
of watershed contributing to Structure No.4. This ie 8.6squere miles
more than the structure was designed to handle.

9. It should be noted that deposition of CoerSe sends in the west chennel
of Jack Rabbit Roed limit the flow of weter diverted into Structure
No.4. Excess flood waters flowing south along Jack Rabbit Roed over
flowed the pavement in the vicinity of Thomes and McDowell Roeds causing
d~mage to en unknown number of homes in the subdivisions eest of Jeck
Rabbit Road.

10. High water marks indiCate that structure #4 filled end the 160' wide·
west emergency earth spillwey flowed for e short period at a depth
(weraglng about 0.8 ft. The epproximate maximum discherge from the
8pillway WaS 250 efs. There wae no @roeion in the channel except for
e smell l' deep heedcut et the extreme .outh and wbere it emptied into
8 flood chennel elong the north side of en auxiliary Air Foree Lending
Field. The flood chennel appeared to have been carrying ten to twenty
times the spillway flow.

11. flow through the 175' wide north emergency earth spillway ~veraged

about 1.6' in depth. The epproximete maximum discherge wes 650 cfs.
Surveys after the fload indicate that the crest or this spillway is
now about 0.4' below the elevation it was et the time af completion.
It is believed that most of the lowering of the earth spillway crest
resulted from wind erosion end from use of the cleared spIllway crest
area as a drivewey for vehicles end as e practice ground for horsemen
and motorcyclists during the 16 years since its construction. The high
lYAter marks indicate thet the water surface was 0.4' higher at the Jeck
Rabbit R08d spillway than at the Tut.ill Road (west) spillway. This
could have besn the result of wave action or a west wind across the
one mile reach of the reservoir. Erosion in this spillway from this
storm W~B negligible. Flood water through the spillway croBsed
unimproved desert for one~half mile before co-mingling with weter
flowing from the north end west.

12. The two g~ted principel spillways remained closed during the storm.
Had they been open they lIJould heva hed little effect upon the reservoir
hydrograph because of the intense short period of runoff. The reservoir
wes emptied through seepege into the reservoir eree.

13. Structure No.3, with e capacity of 2655 Bore-feet end a design watershed
eree of 24.1 square miles, received an inflow of approximately 350
acre-feet. The reinfell on this watershed wes from 3 inches to 4 inches
~ccording to the Selt Leke City R.F.C. Preliminary storm Totel Map.
As mentioned In paragraph 7, four square miles of this watershed heve



been diverted into the ~Jetershed of structure No.4. These four
equare miles erB located In the aree where the reinfell weS 4 inches
or more and where the storm wee quite intense.

J. J. Turner 3

14. Based on current SCS criteria for e Cless C structure this storm Wee
equal to the design storm for the principel spillway hydrograph.
Because of the extra dreinage eree there wes some flow through the
Rmargency spillways.

15. Based on a Class C structure Classification and e drainage aree of *
10.3 square miles an emergency spillway hydrogreph wee routed through
the existing structure No.4. This routing showed that the earth
spillways would have a discharge of !300 ere. with the water surface at eleva
tion 1054.2 and e velocity of 7.0 ft/seg in the west sp111w~y end 7.6 ft/s8e
in the north spillway.

16. A rreeboerd Hydrograph based on 10.3 equars miles wae routed through the
existing Structure t¥4 end it wee found to overtop the existing structure
while the inflow wee etill increasing. If it ie desired to keep the same
size spillway in width at the present location it will be necessery to
raisa the dam approximately 5 fset to handle the freeboard storm. The
existing structure has e maximum storage capacity of 2,000 acre feet,
while to hE'mdl e the freeboard storm it would be necessary to store around
3,200 Bcre feet, when the spillways are flowing 29,000 cfs.

17. Since the original drainage eree Cannot be handled by the existing structure
No.4, it is recommended that consideration be given to correct the
overloading of structurs Ne. 4 by combinations of tho following alterna
tivesl

A. Redesign the roadwey fIlls end chennals In Sections 18 end 13 eo
ae to permit the four square mile eree In perts of Sections 2, 3,
10, 11, 12, 13 and 14 80 the eree will drain into structure No. 3
ae originally planned. (See map attached.)

8. Construct one or more emaIl retarding structure north of IndIan
School Roed to control runoff from ell or perta or Sections 13, 14,
17, 18, 19 and 20. --(Structure No. 4 wes not designed to receive
runoff from this eree but since 1954 the runoff has been directed
into Structure No.4).

c. Enlarge structure No. 4 to enable it to safely handle runoff from
the or1gineldrainage area plus the dre1nege from Section 29 end
32 that was not orlginelly planned to be handled by Structure No.4.



This ~nll")r9ement ct;n be done by wicF.!ning t;h" existing spillwAy
So the drm wIll not be ovnrtopp~d or by raising the dem to prevent
th!:t overtupoing or ~ camhln~t1Dn of the tll/o.

I

~
J. J. rurnl'1r 4

(1) Tho existing epil1wey~ will dl!charge 12,000 Crg. ~lth ~ velocity
of e;:pproxifTll'lt!\!ly 8.5 fps. If' I;ha ex1~t!ng spill')JfI1y is r"hin",d
and the probl~m Is conn~cted by r~islng thq de. it may b~ necessary
to prctect HUI sp1l1l/1sys hem erosion by lining L<lith concrete
or some other type of protection.

f'. If It. is cesirtsd to contre1 thFJ "nUre 10.9 sq. mi. ctl'linl'lgp 1:'11''''''
U/it l

) Structufn ,/4 "ndthe spill\lI l!lYs ero keptet their prMl?nt locetlon
t'nd ohvtlt!(IrJ, it; will be nseea9~r)' ~o reh9 th9 tt~p o( the (lem to
~levatlon 1053. At this ~19v~llcn the etoregaml11 b~ ~pprcximetol)'

A,mm f'C. ft. with tile spl11wcys d1l5Cherglng 5'3,000 cI's. The above
nl.:,mb~rs rofloct the routing of B Cless "e" freebovrd storm through
the strl!cture.

The (;1srgency Hydtogreph rTJut etf through the et.ructure for th~ 18.9 sq.
mi. dr~lnl'lge ShOll/a th~ epilh'ays '\,'QuId need to hAndle 16,000 cfs with
the ~p!traDm w~ter surface et el~vetlon l05G.D. The velocity In th~

1\10St 8pllh~oy \IIould be 9.1 fps t'lnd the velocity in thlJ north spUlw~y

~ould be 9.7 fps.

E. If it Is not feesible to incte~se the size of the ~xlstlng Structure
No. 4, ~ddltional fleod control structures should be b~ilt vpstre~m

from ';jtructurt'J No.4. One possible location IIJould be in theSe E.
CDt'net of' SacHon No. 23. "noth~r possible bCflUon ~\lould be in
Se-ctinn Nn. 25.

f. The ~xi9tlng principel ~pl11wey pipes ere not being lJ~ed e3 cQsigned.
Th~ dow"stree~ outlet chenna1s for these pipes heve never been con
structod.

Conc It;sions • '

It i~ epr~ront thet etructure Ho. 4 es it ftxiste todey 19 not ~ ~~r9 strL~ture

~ccnrding to our criterIa rot e C1~e~ "CI Structure. Since the nrigln~1 10.3
squor~ mihl dralnt'lga ~rllJa cennot be eef'ely hendled by thl'l structure. the extre
rl['f'in~gt'? flrOl! divert ad into the structure can b9 controlled before it gots to
Structuro Ho. d or the structure cen bQ enlerged to hendla it.

I
i
I

~
I

Jl'.lnf'l~ r:'1. f1'Pllt~nl!!

lIydroulic Engineer

I\ttr.chmenh

cr.: t fl. E. Rdlbon - P'1rtlend
5'. (Ihn
C. f"aguire

J:vlM!RMBtmh

Robert m. Bertele
Engineering Specialist
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1. In the sllmmer of l')Sl, two flood control structures, identified as \~hite Tanl~s

No. 3 and 1\0. l" were built by the Soil Conservat ion Service in cooperat ion

with tile County of Maricopa and the Municipal Water Conservation District No.1.

2. The pr'oject \.;raS knOlw as the I~hite Tanks Erosion Control Project and SCS

participation \-IaS under the Pilot Watershed Program.

3. It is reported that 4.5" of precipitation were recorded in a gauge near the

intersection of Jack l{abbit Hoad (195 Avenue) and West Indian School Hoad.

I;

!
I
\

h;j

•

~;

'i
"

I
I

i.'

This is believed to have been near the center of maximum rainfall with

somewhat lesser intensity near the summit of the White Tank Mountains about

five miles to the west.

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 Jack Rabbit Road in the vicinity of Thomas Road about 7:00 p.m. and

ceased to flow across the road about 9:00 p.m.

S. The elevation of the hiGh point of the watershed is 3671'. The spillways

of Structure No. ~ are at elevation 1050' with the top of the structure at

1056'. The elevation at the rain gauge is approximately 1165'.

6. Structure 1'<0. 4 waS designed to impound 1036 acre-feet from a drainage area

of 10. '3 S'iuare miles.

7. Since 19St, developments north and west of Indian School Road and Tuthill Hoad,

have caused fou[' square miles of watershed oriGinally designed to flow into
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Structure ~o. 3 and an additional 1.8 Squa~e miles of watershed to flow

into Structure No. f, along Tuthill Hoad. Additional land developments

between Jack Habbit Hoad and Tuthill Hoad plus improvement of Jack Habbit

Road divert still another 2.7 Square miles of watershed into the east end

of Structure l~o. 4 along Jack Habbit Hoad.

~

~. I 'X, '1. '
8. Thus at the time of the storm there IoTas a total of 18.8 Square miles of

t...../ ~~,

watprshed contributing to Structure .No. (to This is 8.5 square miles more

than the to.3 Snuare miles for which the structure was designed.

9. It sholllrl be noted that chronic deposition of corase sands in the west borrow

channel of Jack Habbit Road limit the flow of water divertel) into Structure'

No. f,. I~xcess flood I"aters flowing south along Jack Habbit !(oad overflowed

the pavellleIlt in the vicini ty of TI10rnas and NcDo\"ell Hoads causinc damage to

an unknown number of homes in the subdivisions east of Jack Habbit Hoad.

. ,

10.
HiGh water marks indicate that the Structure No. 4 filled atld the 165' wide

Tuthill Hoad emergency earth spillway flowed foro a short period at a depth
,,/..-.

averaGing about O. 8
t

.o ·There was no erosion in the channel except for a small

It 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 ten to twenty times the spillway flow.

•

11. Flol, throu['.h the (jack Habbit) Road emergency earth Spillway, also 165' wide,
, I(~ ~,V',~<-). c-.." 7'~c...,"") .\.-"'''''_<. "",\,\".(,.")

averaged about 1.6' in dePth~{ Surveys after the flood indicate that the crestla ?"
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 eround for horsemen and
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motolcycli~;t~; rlllrit1/', till' 11> yl'ars since its construction. Tile lIi{'.1l 'vater marks

i.lldicatp lh.1I till' w.tl"r SIll I acp \.Ia5 OJ,' hil',IIP[ at: tltl' J;iclt 1\;lltbit I,(l,u!

spillway than dt. tlll' Tilt hill I,oad (west.) spillway. This could Itavl~ bl'I'1I

the resu I t ot '-.lave act ion or a \,;est wind ac('()SS the one mi Ie ['each of the

reservoil. I':ro~ioll ill this spill\.Iay from this stotlll Has ner.ligible. Flood

water tlllolll',11 ,-lie ~;fli ll'.:ay crossed unimproved desert for one-half mile uefore

co-min!',l ill/' ','j til I a[ /;I'T.' onslaup,ilts of water flowilll', from the north and 1lest.

12. The t.',,'O-";ll<,'! ,,/'incipal spill;.;rays remained closed dUI illf'. tile storlll. Ilad

they bPI'1I 0i"'11 tlll'y wOIIId havl> had litt.le e[1 eet upon t.lle r(!scrvoit, liyclror,raph

because of ttl(' inlellsP sltort-period of r'u no I, r.

area of 24.L snuarl' miles, received an inflo~ of approximately 350 acre-feet.

The 'ainf"l!. ','as l~}ss intense on this '..:atershed than on the c,;atershed of

Struct.tJlI'()' {I allrl as mentioned in parar;raph seven above. Four s'uare

miles of tili~; ',atclslted :1.1S been diverted into the ~'!iltelshed of Stnlcturc 1\0. (,.

!tulloll II ('HI til is t OUT.' Square mile area was quite heavy.

•
13. Structurc [.0. 3 ,.itll a capacity of 2655 acre-feet and a designed watershed

"

•

It is :f'coiinended tllat consideration be given to cOl'recting the overloading

of StructllTc :'0. {, by combinations of the following anternatives:

A. l:edesif',11 the roa(h.:ay fills and channels in ~:;e(;tlions 18 and 13 so as to

permit til .... fOllt S'1l1are mile area in parts of Sections 2, 3, 10, 11, 12, 13

and It, so tile area '·Jill drain into Structure No.3 as originally planned.

See map attached.

B. Construct one or more small retarding structures north of Indian School

Itoarl to contr.ol runoff fe'om all or parts of Sections 13, 14, 17, 18, 19, and

20. (St: tllcture No. (, was not designed to receive runoff f~omJ this area but



•

•

•

I·

since I. 'JSi,"' ;-IJnoff has been di n~cterl into Structure ho. 4.)
I'-

c. Enlar"l:e Structun~ i\o. LI to enable it to safely accommodate runoff

from Sf!cti.OII :'~'J alld t.Ilat part of S{!ctio/l 32 that was /lot or·tgi.nally dl'signed

to contri!Jllu> t.O ;;trllctlJre t>lo. I,.

lJ. If alternatives "A" add "13" .are carried out it is physically JjlQssobleto

enlan'.p. St IllctUrf'! i\o. I, to safely accommodate the rutloff ftom tlH~ enl ire

18.8 S'lUal(~ miles 110',1 contributing to it.
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Condel1sed Summary

WHITE TANK ANDl~~i~:~ WASH PROJECTS C···lit ,.;. 0,",'-'0>:4

\
i

•I..
I
I

Structure
,No.3

Structure
No.4

Cooperating Federal Agency ~ -: 1954, SCS
Length- - -- - ... - • - -: 1.5 Mi.
Drainage Area - - -~. -- - - -: 24sg.~i.
l-tnx. Fillheigllt - - - - -- -: 30 ft.
Spillway Size - - -,~ - - .'. 800ft.
SpfllwoyCapacity - - - - - - 11, 750cf~.
Reservoir Capacity inA.F.- - : 265SAF_"

~--"~-'.""-'

1954, SCS
,1.3 Mi.
10 sq. mi.
20·.ft.· l
2@ 165 ft.
4400·cfs.
l036/iF t

Reservoir Capacity in inches
of runoff -- - - - - 2.1 1.9

118 hra.

20,860.00

Totalcost',of Project 
Privat~ Contributions
Public Contrib1'tions

lAnnual 0& M,co8t(Non-Fcderal):
Estimated annual cost of _ :

project
(SO yr. amortization) .. - -

Crest Width ... - _..... 10' 10',
Side slope - ~ ~ - _ .. ~ ~ ~ r 2~~1& 2:1 2:1,& 2:1
No. of outlets ... -- ... _.. : 3 pipes 2 pipes
Size of outlets - .. .. .. ....... : 48" ,48" & 24": 30" & 36"
Max. Discharge through nutlets: 
Evacuntiqn time - -- • • - ~ :80 hra •
Sediment Production:

he.Ft.Per sq.mi.per yr.eet.: .3 : .3
:-d~ .:r",. ~.. ,,:t .A'/.%9. ~ ~D f
• .~. I

"$395,145.00 -
'~ ...--

196,057.00'
199,088.00' ..

3,150.00

•'

Estimated annua~benefits - ..
(50 yr. amortization) ..... -

Benefit - cost ratio 1~7 to 1

35,220.00
) .

• ·1
.- ...._---

____~-...... ....,--,.......-__ .. _~ __ ._._._ ••__ ........._ M__ ." _ .... ~_.. .. ....
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Authority - The Federal partioipation outlin~d in this work

Conservation'Aot '~f 1935 (Publio Law No.' 46 74th Congress) and

J ••. '='

,.. ,

.' ••~ j' " I ~

.'

INTRODUCTION

,. .": .
plan is expeoted to be performed under the authority of the Soil

,.

WORK PIAN
WHITE TANK WATERSHED PROTECTION PROJECT

AGUA FRIA RIVER WATERSHED
MARICOPA·COUNTY.· ARIZONA.

~
I
1i ,',
I .....
I
I
I

i

I
I
I
I
I
I

; .".. .
other authorities of the national programs of oonoerned agenoles.

" .• ' • 4" ; '.t :I·'~. • . -,~~",:~~,..... ~;';'" ._- .... _ ...

,. Purpose' and Soope of the Plan - The purpose otthis plan is
'. '.

• J ''''.

". '.'.
I •• ".

praotioable reduotion of erosion, floodwater and sediment

• . t .11 I.'

feasible and how they will be oarried out to aohi~ve the maximum

. 0,' . • . ' .' r
to state'speoifioally the praotioes and measures required and" .

• .'

darnages~ ·Appli~~t~on'of this mutually developed plan will pro-
....

, '

vide proteotion and improvement of land and water resouroes whioh
:' ": ,.

it has been· agreed': oan b~ '~nde~taken 'at this time with the oombined
. !' ~, , , .., .·.i '.... , ..' 'I ,. . ,- ..

faoilities 'of looalinterests, State and Federal agenoiese Upon
."

oompletion and oontinued maintenanoe of the measures set forth in
. i .... . .' .. ~. ! I ' •

this pian~' agrioultur~lproduotionwill be sustained at a level
",.. ' .,..

oorrespotiding to the oapability of the land, and the welfare of the.... ,-
,I' .....:.,"':,'1•••• ". I !~ ,. .~. I ') ':_ •

landowners and operators, theoommunity, and State and the Nation
. . .,' ..

, .
will be promoted therebye The, area in the subwatershed 1s entirely

•• ".t •.' :.

.. : t. ,~I!1\'"/'

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

. . ;.:':

..'.'" .,e.

.. <'. ~ ., • '., I • .: .) f ; I ... ' I , . • '... '. . .

in Marioopa. County and oonte,ins 69,136 aores, or 92.4 square miles.
.. -~. ;::~f~~.- w 0" ..... '" .- - ."

•
t



SUMMaRY OF PlAN•
, ','.. ' '

,~ '. ..
", '\

.' . ~

This plan is a oombination of lan~ treatment praotioes and

measures used for the oonservation of water and watershed lands whioh
, .' .f ,

oontribute direotly to flood prevention, and of measures primarily

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

Tables 1 and 2 are planned to be oompleted entirely during oalendar
•• ' ~ ~ j,~

year 1954, at an estimated total Gost of $411,376. said oost to be
":.. . '\.'

shared $216,287, by th~ non-Federal interests and $i99,088 by the
'.'

Federal Government. These estimates inolude the ourrent oosts of

looal interests and Federal agenoies under the going national pro-

.,
The Agua Fria Soil Conservation Distriot hereafter referred to

grams pertaining to the objeotives of this plan.

as the "Distriot" will assume overall responsibility for future
! "..

~.
, ~',' 'l '• operation and maintenanoe of this projeot. This Distriot has arranged

with the Marioopa County MUnioipal Water Conservation Distriot #1

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

an irrigation distriot organized under laws of Arizona to assume
... :"

speoifio responsibility for overall periodic inspeotion of the

measures primarily for flood prevention and for maintenanoe of the

floodwater retarding struotures and direotly assooia~ed measures at
. .

an estimated annual cost of $3,750.

•

~mpar1sonor Benefit and Cost - When the works of improvement

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

estimated average annual benefit ($36,360) to the estimated average

annual value of the oost $20,860 is 1.1 to 1 based on ourrent prioe

levels for oosts and long term prioes for benefits.

s ,.
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DESCRIPTION OF THE ·WATERSHED PROTECTION PROJECT AREA.
. ~ ,

," (.,.

The White Tank Mountains generally form the western edge of ther . ,',.

Agua Fria River Watershed near its oonfluenoe with the Gila River.

Drainage from the eastern faoe of the White Tank Mountains 1s divided'

, .between Trilby Wash on the north, tributary to the Agua Fria River, .
" . .

,.i·

and an intermittent stream 100ally known as Avondale Wash, tributary
• " '0'

to the Gila River on the south. It is this southern portion of the ~. " '", ", -,;"

White Tank Mountain 'drainage area that oomprises the 8ubwatershed area·

oovered by this' 'plan.:·: The wa-bershed has a grols ~r?a ot 69,136 aores,

of whioh 26,024 aores are mountain and foothill elopel oompri8ing the
~. I • I

. .'
drainage area and flood souroe. The remaining 34,11~ aores are

.' :" '.~ .
intensively irrigated land lying on a broad, gently sloping alluvial

'. '
~ ," l

fan and terraoe whioh have an average slope to the ~~~theast of about
It :1_

0.4 peroent.' Channels are very poorly defined or even non-existent

through the oultivated areas, making the oonstruotion ot floodwayl
'. ,".l.' . I' .'

through the farmland to the Gila River impraotioal.
to ·... ;1· .:, ' ".

Following the disastrous floods of 1961, the Agua Fria Soil Conser-
, .. t, .•

. .:' ,"! '", ': .' ~ ," ••

vation Distriot with the teohnioal assistanoe of the S011 Conservation

Service prepa.red plana designed to reduoe ~he damag~~ .,c)~used by 'flash
• ''-'.: : •••. '. ~ , • I' •

runoffafrom the' 'White Tank - Trilby Wash wate~6hed8e Cons truotion
., '. ..... . .

. . ~: , .,' .

. -

" .

:'. ' ~..:'~ ,,~ .' " ", t .. , 1"
," .,'

, ,-,

•i
!

of 8. series or' four primary detention struotures numbered (1) to (4)
,t .!",,: • .' "

'IJrespeot1vely were planned, near the mouths of. Trilby and Avondale

Washes., Damage ~o mil1tar,y and na~lonal defe~.e,1ns~allat1one ~n the
i '". \,;. -:, ~: it " " .

.ar.ea, .however, led to the 'initiation by t,he ,Corps of Engineers of plane
• ,;: : I . ~ r . " ,I: !,

. for, the proteotion of these installations from water originating in
, ~. .

. . the.' Trilby ~iash 'dtainage~ .' These plans of the Corps of Engineers also
'. t .t·- '

"proteo~,the1rr1g~ted lands from floods trom Trilby Wa.h 80 no further
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oonsidera.tion was given by the Soil!,; Conservation Servioe for struotures

(1) and (2) of their original plan.
. •. "j; I':.

The Avondale Wash watershed has' no proteotionand ther~fore

, ,

.. \.

,aotive interest in watershed proteotion has been maintained in this
......

e:rea. The neoessity for struotures, 3. and 4 remains. if adequate pro-

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

tion has beoome rooognized through usage, it has been retained

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

struotures have been prorated and those applying to struotures 3 e.bd 4

are oharged as a portion of the engineering oosts inoident to thii\plan.
~. . ,

The soils of the area oomprise reoent alluvial soils along the

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

slop~s and the shallow soil materials and rooks in the V~hite Tank",:'

,:~~l?:rains,. The soils. of the intermediate slopes. inoluding the bulk

• of the, 9u,l.tivated lands. are moder.ately deep. deep or very ~deep,
"

.'~. .... .~

They are derlv~d prinoipe.l-~aloareoue, moderately developed fan soilse

11., ,r:rom gramtea a,nd sohists.

Soils derived from ,these parent mAterials oompaot badly as:;a' rille

... ,; ..'~~d.. ~s: a re.8ult water penotrates slowly and they are highly·:susoeptible

, ~:~.~ro~ion•. The 9rgani~.,matter oontent is low but the general fertility

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

"

,Th~.. 80ils of the area have been olassified aooording to their' .;
,I;.. . . ,

pormAnon;b 11m1tnt1ono And ho.zo.roG into 1'ivG ollpo.bil1ty Olo.IS00lh ,Tho

non"'arable lands fall into olasses VI, VII and VIII, whereas the',' ..
, '

.;

oul~ivated lands fall into olasses I and lIe See Map 2. Irrigation

~s required for suooessful orop produotion. Water for irrigation 1s

• available an~ exoeptiona~~y;~ighoropyields,are.obtained.
".,.

....,.

: .. , . , . ' t. ': • t· ~ I.: .

.. : i ~ :~ '. '.~ .i , 7
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Clnss I lands are produotive farm lands with very few or no perma-

nont hazards or limitntiono. These lands are subjeot to n modernte

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

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

and under the oonservation farming being praotioed in this area safe

and oontinuing produotion is assured. The limitation whioh plaoes thee,

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

Land lev~ling and adjustment of length of irrigatio'n runs keep erosion

at a minimum. Class II lands are also subjeot to a moderate overflow '

hnzard whioh will be greatly reduoed by this projoot works. .Good land

mnnagemen~, inoluding the use of fertilizers and orop rotations to

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

I and II produotive.

Class VI lands oonsist of desert bottom intermingled with rolling

desert plaine The soils are medium textured and sUbjeot to gullying

when the vegetative oover is depleted. The dominant olimax vegetation

~s snoaton and big galleta. Clas8 VI landS have moderate rates of

runoff.

Clas8 VII lands oonsist of medium textured soila of varying depth

with plane to slightly rolling topography_, The olimax vegetation is

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

The upper portion of the watershed i8 mapped as desert mountains

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

bare rook or rough, 8to~. mostly shallow 80ils. Vegetation oonsists

of desert shrubs suoh as enoe!ia. bursage, oaotus ohalla, lyoium,

mariola and grasses such ~8 bush mUhly, toboGa, Ar1;ona Cotton grass
.

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

I

8.
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olasses VI, VII and VIII vary from .10 inches per hour on the less
. . '.'

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

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

The elevation of the watershed ,varies from about 950 feet above

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

orest of the White Tank Mountains. Mean temperatures range from 50

degrees Fahrenheit in winter to 91 degrees in summer, with reoorded
,"

extreme temperatures ranging from a low of 17 degr;ees 'to a high of

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

and that of the first killing frost is November 22jor a normal frost

free period of 264 days. The mean annual preolpitat16nis 8.04 inohes,

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

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

while the summer season inoludes July and August and 'e'arly September~

During the summer flood season the damage poten~ial is very high due

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

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

winter flood season the value 6f orops is muoh lower. Most of the

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

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

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

extent, is the higher da~agp that land: sustains aue to the faot that

it 1s not so well proteoted. , Other direot flood damages are not usually

affeoted by the season in whiQh the flood oooura.

The range land in the upper. mountainous'part of this watersh~d

haa sparse vegetation of the desert grassland ~Ype. Forage produotion

is low and generally grazing ooours only after periods of unusually

,high precipita.tion. Beoause., of the ,low preoipitation, diff'ioulty of

.,

.....

.,

" '
~

i

I

I,'" 4 ) "
" ·'&1' ", I,
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aooess, and soaroe watering faoilities, grazing use has not signifioar

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

shed.

the oultivated land is highly produotive under irrigation and is

intensively farmed with ootton being the prinoipal oash orop_ Alfalf~
J

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

Some winter vegetables are grown on the l(Jss oalcareous soils. DoublfJ
....

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

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

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

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

is estimated at seven million dollars annually.

The White Tank Watershed inoludes parts of three s01l oonservation

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

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

lature in 1954 soil oonservation disbriots in Arizona are limited to

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

duoing portion of the watershed 18, therefore, not included within

the boundaries of any distriot. The Agua Fria Soil Conservation

distriot sponsored this projeot as major struotures and prinoipal

damage areas are in this distriot.

Approximately 53 peroent of the land in the watershed is privately

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

State of Arizona and the Federal Government. The Federal land 1s all

inoluded in Arizona Grazing Distriot Number 3 and is administered by

the Bureau of Land Management. Most of the high runoff" produoing

portion of' the waterBhe~ is publioly'owned, whereas the f'lood plain 18

.. /0
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privntely owne? See map 3•

The watershed is adequately served by a network of oounty roads

aggregating 62 miles. U. S. Highway No,. eo or?ssea the lower portion

of the flood plain for a distanoe of four miles. Dr~l~age ways are
;'

poorly defined or non·existent in the flood plain, so destruotion of

bridges does not oonstitute an important part of hi~hway damage. The

SouthernPaoifio railroad orosses the lower portion of ,the £lood plnin,
.,' ,.

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

Railway haa a branoh line from Ennis extending about 2i,~les into the

flood plain from the north. Portion. of the supply oan~ls of the Beards-

19,y, Roosevelt, Goodyear and Buokeye Irrigation Distriots l1e within'

the flood plain. All are subject to damage by floods. ~ miles ot
, .

farm laterals serve the, farm land in the watershed.

There are no inoorporated towns within the watershed. Phoenix•

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

Arizona. The small uninoorporated villages of Liberty and Perryville

are in the lower end of the watershed. Ootton gins are looated at various

plaoes throughout the farming area. The Oaterpillar Traotor Oompany haa

a proving ground for testing various types of earth moving equipment

near the oentral part of the watershed.

FJ.DOD AND EROSION PROBLEM) AND DAMAGES

Storm runoff from, the White rank MOuntains and intervening foothill

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

Siphons have been installed along this oanal at natural drainageways so

that floodwater may pa~s ovor without damage. However, past experienoe

has shown that these siphon. are inadequate both as to oapaoity or number

I ~ •

II
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to handle anything but small flows. 000as10nally even small flows

damage the oanal beoause aggradation oauses shifts in the ohannels

above the canal and floodwater ~1 strike a seotion of the oanal

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

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

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

and irrigation ditohes whioh tend to oonoentrate the ~ater until
I ~, ~ , .

sui'fioient volume is attained:to oause it to break over into adjoining

fields. ImprovecLrcads have eroded in some oases to depth8 of 3 to

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

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

oaused the ponding. Other obstruotions suoh as railroad grades or

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

Attempts to oontrol floodwater, onoe it has orossed the Beardsley

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

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

are reduoed by scouring of soil from the plant roots. ponding and

scalding due to high temperatures. Irrigation furrows and field

laterals may be so badly damaged late in the irrigation season that it,

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

profitable yield. In many oases where land damage 1s severe the land.
oannot be oultivated until it has been'releveled. Growing alfalfa

•

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

oomplete loss. Land damage is greatest where water oonoentrates and

flows with oonsiderable velooity as it does beiow breaks in irrigation

laterals. road fills, or other obstruotions and where there 18 no

proteotive cover from growing crops or orop stubble;

-,

/;1



- 10 -
,. ' ..

Farm irrigation systems are damaged by even relatively small floods.
~ .. '. ~ , . .

Earthen ditohes generaliy requi~e rebuilding atter a flood, and the oase
I • "

t .f'

of ditohes formed above tho ground s~rfaoeoonsiderable dirt has to be

hauled in to build a new d1toh. Conorete lined ditohes generally
:1,

with~tand small floods, but soouring of the soil away from the lining
, :t;,.

oauses struotural failures that are expensive t,o repair~ Oooasional,ly

pump motors are fouled by sediment and have ~o be repa~red before they _
. ,.- .

oan be used. In a few oaaea, irrigatio~;wellahave'oaved in and have

been abandoned. "Farm lmprovements are trequently damaged, though not
." .,.~ .f

I,
j
!

seriously beoause water does not attain g~eat depths. Farm maohinery
,"

is damaged if the water 're~ohed suffioien.~ depth to deposit m~d on
J'

moving pa~ta. Stored crops and supplies sustain damages. The lower
, "

I

•
tiers of stacked baled hay that are flooded usually rot and this also

"
requires the rebuilding of 'the staok•

Flood flows from the upper watershed first strike the Beardsley

,......
,',' .

, I

Cnnal with,suffioient foroe to breaoh it in mQny plaoes. Larger floods

also damage other oanals. Siphons andunloade~s to spill floodwater \

that gets intooanals have been installed, but ,these measures have been,, '

• ,I" .

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

and tore out many seotions of 'oanal lining~"ruined ,two':irrigat1on wells

and washed out training dikes. In some plao~s th~ oarial embankment~

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

diffioult to seoure earth within reasonable distanoes to patoh them.

•
The Beardsley Distriot has been foroed ~o defer replaoing Borne canal

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

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

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

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

tw~' reasonsl first, road beds have eroded below ground level and now

serve as ohannelways, and seoond, the looation of irrigation laterals

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

barrier to prevent water from:draining off the road. As a result,

most roads are sub-standard and until suoh time as the flood hazard

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

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

The prinoipal damage i8 108s of ballast where floodwaters over-top

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

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

Damage to power and t~lephone lines is usually limited to under

mining a few poles, there~y neoessitating resetting or straightening•.
. ,

The oost assooiated with this type of damage in this area is oompara-
'!' , . I'

tively small.

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

,is estimated at $23,900,000, distr~buted as follows (1951 prioes)1
. I.

Agrioultural ..... ' ••••• $22,110,000.00
Irrigation Works. • • I'" I' 1,320,000.00
Transportation Faoilities • •• 370,000eOO
Rural Non-Farm. I I.' ••••• ,100,000.00

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

onoe in two yoars on the average. Analysis of high intensity storms
•. !

and examination of past flood reoords show that£ully 85 peroent of

the floods oan be expeoted during t~e summer months when orops are

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

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

,
flood of August '28, 1961" oaused direot damage, of more than $200,000,• ,. :' , I, ~ - ) .

,.1 I

I 'I
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Tho total primary direot floodwater darnnge iB"estimated to. averago

$28,220 annually, of whioh 47 peroent is orop -darrage.' About 23 peroent

is irrigation systemdam~ge inoluding farm laterals, l6peroent is land \ .

damage and the remainder oonsists of damage to transportation faoilities

and farm improvements. None of this floodwa.ter damage ooours -, in the

area whioh will be:1nundated by proposed detention'struotures. These

"figures are based on all floods up to and inoluding those of lOO-year

frequenoy. In addition, there are important indireot primary damages

suoh as the reduotion in orop yields arising from interruption of

irriga.tion sohedules, travel interruptions or detouring oosts, losses

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

Tho estimated annual value of these indireot primary damages i8 $7,000. 'J

See Table 4•

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

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

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

the soil- surfaoeoonsists prinoipally of desert pavement. .GUlly erosion

is oonfined chiefly-to the rough'mountainous part of the watershed and

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

(', - . oharacteristios, it is not oonsidered feasiblo_ to apply a program

designed primarily to reduoe the present rate of erosion. There is
- .

little likelihood that the present rate of erosion will ohange under

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

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

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

• that a program whioh would signifioantly reduoe the rate of erosion

is not praotioal.
IS

! l
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~oimontation Damage'" Deposition of sediment has oaused oonsider-

able oham1el ohanges above works that have been installed to proteot

\ .'

or othar property at unproteoted plaoes~ .Sediment deposition on farm

;.0. irrigation oanals.
.• , ~ '... 'J ...• ' :' :: ... , •

As a result, eaoh ~uooessive flow may strike oanals
~ "

i'

la,nd makes more frequent leveling neoessary to maintain the pre,oise
~~. '

grade of irrigated land. : Both' of these types or sediment damage are

~losely assooiated with floodwater damage and have been evaluated as

.,. "'/ '

None of the sediment' from this watershed,. reaohes
t' . I, ..

ir~igation ~eservoirs.
•• I'"'

f+oodwater damage.

EXISTING OR PROPOSED WATER MANAGEMENT PROJECTS

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

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

•
looal interested groups to, E!stabli.s~ll so~l er~sion demonstration

projeot. In 1945 the Agua Fria soil Conservation Distriot was organized
,,·r. . .
for the express purpose of unifying flood oontrol efforts. At various-.~. '.

times plans to alleviate the t~90d proble~ have been prepared, but

inability to finanoe delayeq .oonstruot~o.n. For praotioal purposes

work being done by looal interests is .. oonti:~lUous. ,Some struotures

have been oompleted reoently and others are being built oonourrently

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

and 2 attaohed,). "
.. , '0";". '.

Measures Primarily for Flood Prevention - Engineering andhydrologio .

studies show that the most effe,otive method of oOl1trolling surfaoe
, •• J ~ • •

. runoff: from the water.shed of Avondale Wash abovo the Beardsley Canal
.. i:"" . '.' ','. .. ' ,

is by the oonstruotion of· two reta~ding struotures and 11 mdlea of,

•
... "

. 'diversions. The diversions ~ill divert runoff from small subwatersheds

into retarding s~ruotures ~u~bers 3 'and 4, looated in the larger drain-

age ohannels. Eight amall stabiliZing and sediment'oontrol struotures

/(p
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in the upper watershed will provide sediment storage ~nd desilting basins

0'4 ld thereby lengthen the effeotive life of the retarding struotures. The
. .' . '. -", . ,

: . to~al cost of these meo.sures is sho'Ml in oombined Table l' and 2 attaohed.. " .
....

Thelooation of these struotures is shown on map ,2. These 'measures are

looated on nonarable land.

For dosign purposes, the area-depth-durationrelationship for storm

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

ooourred in oentral and southern Arizona.. For reservoir des1gq a storm
.t

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

interval of more than 100 yearso Retarding struoture Number a'will

disoharge into the Beardsley Canal. Retarding Struoture Number 4

will disoha.rge, into, existing ~aterways at a safe rate. Maximum evaou

ation time for the detention reservoirs will n?t exoeed fivo days.

~he spillway design storm sele9ted was one of six-inoh rainfall center.

~ .. I

maximum runoff would ooour at the struoture. Beoause adequate deten-
! '.

'tion storage is developed at eaoh struotur~. pavedemergenoy spillways

are unneoessary. Sediment oapaoity, has b~en provided in the design of'

the retarding struotures for 60 year8 ..9t·8edi~ntation without enoroaoh...
," ':". :.,";. I '.'. ". .

ment on the effeotive detention,oapaoity.
. . . ~

Measures for Conservation of' Wa.ter and Watershed Lands Whioh Con-

tributo Direotly to Flood Prevention -,~~xty-fourhundredaores of pri

vate and state range land are being ~etired permanentiy f'rom graZing.
,,'

The lands retired from grazing,inolude those areas immediately above
.' i

, retarding struotures and any improYeJJ1ent in oover will reduoe

,"

.',

-' ,

!,
\

. :

(

~

reservoir 8edimenta~ion.

• '. ~", .,' .',." :. " ,',

/?



evaluate thelle.results. is. now being developed in oooperation with other
. : :,.. ,,;. ~ ! ",: "

interes~ed faot-find~ng agenoies. Tfiis plan will be distributed later
... . ' -. ~ - I ., "

."::.
.:" :'
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Moasures for ~aluatiJ;l&ltheEf.tacts'of thaProgram - The hydrologio,

eoonomio ~n~ ~~her effeots .of this watershed program will be measured in
"

the future. ,A plan, for the installations and prooedures "required to
• ~ ..... (I of ',' I • t I:,' •

as a supplement to this work plan.. '"

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

desoribed above will prevent damage from allf'loods of' the size used in .. "

the damage evaluation series.- Henoe, .the floodwater damage reduotion

benefit is equal to the average annual damage under present oonditions

or $35,220 in Table 4~ "

"
•. ,.,; Approximately 79 peroent of the flood damage reduotion benefit is

,'"

()redited to the two retarding struotures and '18 peroen~ is oredited to
.......

. the diversions. The' remainder is oredited to the stabilization al,d .sedi-".

.'. : .~-

ment oontrol struotures and 'the range improvement program.-
• ."#

~ ..~.' .- . ': .

prevention benefit is distributed by measures in ~.able:. 6;.
", ~ ~ .,.,: . ."... ',' ..

The flood

.. " .
It is not believed' that any signifioant land use o~!nges will ooour

.,-4 ~ .. I.. ~l: ~

from the measures desoribed above.- An examination of land use in the
" . ~' . f; ',' • 0...

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

mary determinant of land use. This oonolusion is oo~irmed by 1000.1

people.- Henoe, no land enhanoement benefit is expeoted to aoorue from
!

•

'these measures.-
;.':

Range forage produotion on the watershed is extremely limited.-
I;

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

year is oredited to range improvement in Table 6. As previous~y mRn-
..

tioned, about''\me-third of' the total watershed above the struotures has
..

been retired from grazing use. The remaining area oon8i8~~ng of steep

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

/t
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upply signifio~t~ and no water oonservation benef1tis oredited to 1te

, ",' ,\.

Compnriaon of Coata nnd 'Bensfito ~ The ratio of the averag~ annual bene-

fit from mnnsures primarily for flood prevention ($36,100) to the aver~ge:
.... '

•
•

V.nnagement. The program is not expeoted' to improve ground or surfaoe water

annual benefits ($35,350) 'to total av-Orege annual value of oosts'

annual oost of the measures ($20,730) is 1.7 to 1. The ratio of the aver'..·'

age annual benefit ($250) fro~.therange improveme~~ me~8ure to the aver

age annual oost ($130) 1s about 1.9 to 1. The ratio of total average
~.. ', .,

•••.•.t.

($20,860) is 1.7 to.l. Bee Tabl$ 5~

AOOOMPLI~nING THE PLAN
;

" ".~ . , "

....
",

..-. '

to'," t I

,." ..'

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

.Soil Conservation Servioe have mutua~,ly agreed to the sharing ot oosts set. . '

'.

1. Aoquire all landS, easements and rights ot'way needed for the
", .' • .10 .

riot (or the Beardsley Irrigation Distr.iot,or others in behalf ot the

Agua Fria Soil Conservation Distriot) .will.•
forth in oombined Table 1 and 2. Speo;J.tioal1y, the Soil Conservation Dis- '

. \
·t· •...

.1 ':,

" .

floodwater retarding 8truot~re8. This'has bee~ ~o~e.

Purohase and install all outlet ,pipes 1n the retarding struo- ..~ "

, 1".'\':· ",-."

tures together with gates and appurtenant, works. The pipe . .,

and gates have been ordered.

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

.•:,J

tures. This has been doxw.
"~ . '

, ,.0"

", t' • ",,'

4. Exoavate 300 f'eet of' the spll,lway on structure Number 3.
'.

Arrangements f~r aooomplishing this are now being negotiated.
' ... "

., ,

" !:. ,': .•.\

and sediment oontrol struotures and diversions by December

5. Arrange 'to oomplete the installation otall stabilization
. ~. t ~ I

• 31, 1964•.
, .... I •.

'.,
"

: ~ . !

."

••1 •

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

that they are maintained in a satisfaotory manner •

7. Bring about the retirement from grazing use of 6,400 aoree

(about one-th1rd) of watershed above the struotures 3

and 4.

The above items ot looal oontribution are valued at $218,287.

The sponsoring agenoy has suffioient funds or co'mmi tments to meet

its obligations within the speoified time.

The Soil Conservation ServioQ will.

1. Contraot for the earth work for struotures 3 and

4, exoopt for Item 4 above.

2. Design Struotures 3 and 4 with appurtenanoes and

will provide engineering supervision and inspeo-

.~ tion during oonstruotion.

3. Tl'ansfer to the Agua Fria Distriot the s~m of

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

portion of the work.

The above items ot F~de~al oontribution, plus Pr.og~am evaluation and

development ot the work plan are valued at $l99,088~

PROVISIONS FOR MAINTENANCE

Ex~outad agreemonto provide for adequate future maintenanoe by a8sur~,.
lng that periodio inspaotions, at least annually, ,will be made by a re-

sponsible looal agenoy with representatives of the Soil Conservation

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

will be made promptly when needed.

e
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MEASURES

Floodwater Retarding Structures:
s

,
Diversion Dykes & Ditches
Debris &: DesUting Basins

Stabilization and SediII:Z:lt
Contro 1 Measures

Rang e Improven:.ent

TOTAL A &B ~~ASDRES

Facilitating Mea.sures
5CS
Pro gram Evaluation
Work Plan DeveloplIBnt

SUB TOTAL

B-Measures

A-Measures Primarily fer
Flood Protectio n

cmffiINED TABLE 1 & TABLE 2 *
ESTI'MATED INSTALLATION COST ** - TOTAL NEEDED PROGRA11

------------------------------- ESTDfAT"wl:&'AI:COS'ES

TOTAL SOIL CONSERVXrI01i : : : 7,0['0 : 7,OCO
SERVICE: :: :

GRAllD TOTAL 199,088 . 21. ~;287 417,375=-----.,.._
* For practical purposes, the work bei:cg dOle by local fct<3r·;jsts i.s a ccnt5.n'..!':.':J'> job~ ~Qr..e ~-';:;t'::3 have been comple't".ld

recent ly and other s are now being COIlstIU cted concurre...tly wi';;h th;3 work b6i:lg done by tr.::l Fs.ie:-al Go"t"~:-nu9nt. Fo:
Cell venience, a 11 parts of tr.a pro gram a re shown in co mine d Table 1 a:cd 2.

** All items to be installed during oalendar yeer 19540
*** It is impractical to distinguish between contributions fro41 MarlcoFa County a.m the Beardsley project, which are loc,

uni ts of govennent= ani from strictly pri vate sources. HE?nc3. no sep9.rate column has been shown for Non-Federal
Gov't costs ~d these items are inclt;c.ed in Private oOst311
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TABLE 3

ANNUAL COSTS

•," , .

MEA3URES A!,fORTIZATION OF INSTAU.ATION COSTS OPERP_TION AND MAIHTEN'AlJCE OTHER ECONOMIC GRAND TOT.AL
FEDERAL PRIVATE TOTAL FEDERAL PRIVATE TOTAL COSTS

A !iEA.SURES
(1) (2)

Floodwat.6r Retardirg
$6,950 $5,570 $12,520 $2,950 $2,95'0 $15,470,"

Struotl.U" as

Stabilization and
Sedi~ent Control
Measure:1

Debris & Desilting
840 840Basins 150 15(l" 990

Diversion Dikes &:
D1tohe s 3,620 3,620 650 650 4,270

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

"
B MEASURES

Range mprovement • 130 $ 130 $ 130
......... '

TOTAL A &: B $6,950 $10,160 $17,110 $3,75C $3 :/750 $20,860

(1) Amortization factor .035258 (50 yrs. @ ~ interest).
(2) Amortization factor .04655 (50 yrs. @ 4% interest).

, .
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TABLE 4

SUMMARY OF AVERAGE ANNUAL MONETARY FLOODWATER AND SEDIMENT D.'\!.IAGE A1J:D FLOOD ffiEVENTION BENEFIT FROU TEE PLAU
(LONG TffiLf PRICES) ,

DAMAGES AVERAGE ANNUAL D.A!JAGE AVE~tAc.z I.NNll-\.L BENEFIT

PRESENr B-MEASURES A and B B-MEASURES A-MEASURES TOTAL FLCOD
CONDITION ONLY MEASURES ONLY ONLY BENEFIT FROll

A &:: B MEASURES
DOILARS DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS

FLOODiiJ.XER a: SEDI.J.IENT DAlt\GE
CROP $13,260 $13,140 0 t 120 $13,140 $13,260

LAND 4,380 ·4,380 0 0 4,380 4.380

I!.n'ROVEMENTS 1,310 1,310 0 0 1.310 1.310

TRANSPORTATION FACILITIES 2,790 2,790 0 0 2,790 2,790

DITCH SYSTEMS 6,480 6,480 0 0 6.480 6.480

POrlER &:: PHONE ETC. -
nIDIRECT DAMAGE -1.000 7,000 0 0 1,000 7,000

"-
TOTAL DAMAGE - $35,220,-. . $35.100 0 XXX XXXXX XXXXX

BIDIEFIT FROM REDUCTION OF
DAMAGE xxxx.x XXXXX $ 120 $35,100 $35,220

BENEFIT FRCM MORE INTENSIVE \
USE OF FLOOD PLAIN XXXXX XXXXX XXXXX 0 0 0

TGrAL FLOOD PREVENTION BENEFIT XX XXXXX XXXXX $ 120, $35.100 $35,220

""tV
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TOTAL $20,860

•....

$35,220

. ,.

$130

•

$35,350 1.7 to 1

/~ Dces not include t.t:e cost 0 r program evaluation ($2,000).

,
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TABLE 6

FLOOU1ATER RETARDING STRUCTURE DATA

STORAGE CAPACITY SURFACE A.llliA
FLOOD PLAn! AREA
-YRUNDATED

SITE~ DRAINAG£: SEDI- DETEN· TOTAL: SEDI- DETEN- TOTAL:
NO. : AREA : MEUT TION ~ MENT TION

: SQ. MI. : POOL POOL : POOL POOL

: AC.FT .. AC .FT. AC <oFT.: INCHES OF RillJOFF
:

· ·· ·: 193 2,462 2.655 : .14
: :

72 964- 1,036 : .13
··: ~

: :

UllDER UNDSP TOTAL: VOL. DRAW TYPE ES7.
SED. DET. · OF DCfm OF T01;_·POOL POOL : FILL RATE SPILL- COST

· WAY·· ·· ·FEET · ACRES : C.Y. CFS· - -: :

··30 --- :375.000 375 Earth $"229, 5c
: ··20 : :175,000 100 Eart~J124_~}5

:
: : 353,C5. : -::.----·

ACRES

TOP TOP HAXI-:
OF OF MUM ··SED. DET. HTGOF:
POOL POOL DAl,-1 ~:

:
··
:.

··1.92 2.06 : 30 384
··1.76 1.89 : 14 221

··
:

··

:
:··

:
:
:
:..

. 3* : 24.1
:

4* : 10.3
:
:

, :
c·

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

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

SUMMARY OF PRCGRA1{ DATA

•-.

ITEM UNIT

YEARS TO COMPLETE PROGRAM YF.A.~

TOTAL INSTALLATION COST
FEDERAL DOIi.ARS
NO~r-FEDERAL DOLLARS

ANNUAL 0 &: 14 CCS T
FEDERAL DOLLARS
NON-FEDERAL DOLLARS

.ANNUAL BENEFITS DOLLARS

FLOOIhVATER RETARDING sr mCTURES EACH

AREA lNUlIDATED BY STRUCTURES
FLOODPLAIN ACRES
UPLAND AqRES

WATERSHED AREA ABOVE STRUCTURES ACRES

REDUCTION m FLOODWAXER AND SEDlMENl' DAMAGE
A MEASURES PERCENT -~

B MEASURES PERCENT

REDUCTION OF EROSION DAMAGE
A MEASURES PERCENT
B MEASURES PERCIDlr

OTHER BENEFITS
A MEASURES DOLLARS
B MEASURES DOLLARS

~
6"

QUANTITI

1

3.750

35.350

2

o
.605

22~OOO

130
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TABLE 8

SUMMARY OF PHYSICAL DATA

ITEM

ll'fATERSBED AREA

~TERSHED AREA

.A:REA OF CROPL&"ID

AREA OF GRASSLAND

AREA OF WOODLAND

FLOODPLAIN SUBJECT TO DAMAGE BY DESIGNATED STORM

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

AREA DAMAGED ANNUALLY BY:
SEDIMENT
FLO) DPLAIN SCOUR
SWAMPING
ST~M~K EROSION
SliFET EROSION

SEDIMENT PRODUCTION (FLOOD PRODUCING PORTION)

SEDIMEnT ACCUMULA.TIO~ IN RESERVOIRS

F.REQUEUCY OF FLCOD!NQ:·

.A.VERAGE AliNUAL IV. :~IFlu.L

AVERAGE ANNUAL 2crOFF

maT

SQ. MI.

ACRES

ACRES

ACRES

ACRES

ACRES

TONS/!R)
TONSjYR)
TONS/iR)
TONS/yR)

ACRES)
ACRES)
ACRES
ACRES
ACRES

Tmm/Acjrn

AC/FT/iR
EVENTS/yR

INCHES

INCHES

QUANTITY
WITHOUT PROGR).],::

92.4

59;136

. 34,112

2511024

33,900

660

.....
Not determined

.77

QUArJ'i'ITY
"!lITH PRCGP~'Gr

92.4

59,136

34,112

25,024

o

o

~ 1/ Aml')~t depanda an trap efflcienoyof ret3r1ing. struotures. No basis for aoourate estimate at this tirr.e.

~
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Condensed Summary

WHITE TlINK AND TRILBY WASH PROJECTS
/i.RIZONA

Structure Structure McMicken
No.3 No.4 Dam

Cooperating Federal Agency w w' 1954, SCS 1954, SCS 1956, C of E,
Length ... - - - - - •. - - ., 1.5 Mi. 1.3 Mi. : 9.3 Mi..
Drainage Area - - -- -- -- -: 24 sq. mi. 10 sq. mi. 223 sq. mi.

. Max. Fill height - - - - - --: 30 ft. 20 ft • t' 38 ft. ,

Spillway Size - - - - - - - - : 800 ft. 2 @ 165 ft. 2,000 ft. - J
Spillway Capacity - - - - - - 11,750 cfs. 4400 cfs. 60,000 cfs. j
Reservoir Capacity in A.F.- - : 2655 AF 1036 ,~ 19,000 AF I

: .3

,, .

,
",;-:.....:...
:)
(•'

Reservoir Capacity in inches
of runoff - - - - --

Crest Width .. - - - - ... - 10· :
Side slope - - - - - - - 2\: 1 & 2: 1 t :
No. of outlets - - ',' 3 pipes
Size of outlets - ... - - -... .: 48" ,48" & 24":
Max. Discharge through outlets: 
Evacuation time - - - - - .. • :80 hrs.
Sediment Production:

Ac.Ft.Per sq.mi.per yr.e8t~s .3

1.9

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

118 hra.

1.6

12'
2\:1 & 2:1
1 box
11' x 20'
4400 cis •

.25

•

Total cost· .0£ Project -
Private Contributions - - ...
Public Contriblltions - ..

Annual 0 &M.cost(Non-Fcdcra1):
EstiIJlB.tcd annual cost of .. :

project :
(50 yr. amortization) ... - ...

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

Benefit - cost ratio 1.7 to 1

-~)..,.,t.&-<-~ ...~~ If-If) -~ I-I <-:

$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

I .: .

200,000.00

et'1-'<~ut~'~/V ,. It/,1/.

i
•

I
y~ I

/.
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Scale in Miles

o .
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CLASS IT LANO- Moderate erosion hazard' special
practices required to protect land after flo'od hazard
removed. .

,', ALBUQUERQUE NEw MEX ICO :
. .,'

CLASS I LANO- Few or no permanent limitations
after existing moderate flood hazard removed by

. proposed treatments.

I

E+3

. ,.' ~ , \

U. S. DEPARTMENT OF AGRICULTURE

sOli_:'C'O~N'SERVATIENicS E'R VIC'E
., ',' - .' .', >':, ~ . .

., .','.... ~ .~-' .. • .... ~:. .. "1'-' . .".

.. ,
:' .,'

." ARiZONA ..
" .." ."

: ,~"

6-K-13776-A

"j"

CLASS 3ZI LAND- Desert bottom) at least 40% desert
bottom, sacaton, big galleta, deep med ium tex tured
soilS, gentle slopes. . . . .

CLASS W LA.NO':':Oesert plain, mixed desert grass
anq shrub, vanable depth, medium textured soils,
plain to slightly rolling.

CLASS 3ZJI-1Z.IIl LAND- Desert hills and mountains
desert shrub, some grass,. stony shallow soils, '
rough.

SEMI OR HARD SURF/ICED ROADS

ALL OTHER ROADS

RAILROAD

TOWN OR CITY

SCHOOL

CHURCH

CE~ETERY

DRAINAGE

WATERSHED BOUNDARY

PROJECT BOUND~RY

COVNTY LINE
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.. " "
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-~
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I,

Goodyear
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I
L
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(
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STATE LEASE ..

PUBLIC DOMAIN

PRIVATE LAND

Scale in Miles

LAND OWNERSHIP STATUS
WHITE TANKS WATERSHED

JANUARY 1954

ALBUQUERQUE, NEW MEX ICO

LEG END

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
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