White Tanks Dam No.1

Engineering Report
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" WHITE TANKS DIVERSION DAM #4

IETAILED ENGINEERING REPORTY

The White Tanks Diversion Dsm #1, sponsored by the Agua Fria 50il Conservation Dig
triot, is located near the base of the White Tanks mountains in Sections 4, 8, end 9, °
T. 20, Re 2W, SeReBe & Mo, about seven miles mst er Li‘&ohﬁold Park, Maricopa ceunty,
Arigona, x

In order to arrivo at the correct sslution of the ‘flood esntrol problcm in -thil
area, it was necessary to carry out extensive and detailed investigations of the entire¢
watershed prior to the actual design. Mr, Fletoher Short, engineering specialist from
Albuquerque, New Mexico was in chargs of this phase of the works Drainage areas, main
waterways, and existing controls were determinod and loeated from adrisl photographu of

~ the affected aresa,

The total drainage area to be ocontrolled was determined to be 245 square miles, of
which 195 square miles originated’in the Wickenburg mountains snd sould be controlled
by a dam mcross the Trilby Washe 29 square miles originating in the White Tanks mounw
tains to be controlled by a dam across & small losal washs and 21 square miles origi-
nating in the White Tanks mountains to be controlled 'by a dam across & small 1oea1
wash, ; : . BE

‘Since all streams in the area are of intermitteént f'iow. 1% was ‘t‘iecehary to
estimate the expected runoffs This was carrisd out by Je¢ He Dorrah of the Regional
offices The estimate was based on a rainfall intensity of 1.4 inches over a period .
of 24 hours, or an santicipated total rumnoff of 19,500 ach feut, 4

After further investigation of tpp dam sites proper. it was declded to make tho
reservolr oapacity of Dam #1, 8,000 feet, Dam #2, 2,600 more feet and Dam #3, 9,000
acre feet, These three reservoirs will be connectod by centrolled weterways by 'whioh
excess water in Reservoir i3 cen be diverted into Reservoirs #l and #2, Adequate
spillway capacity 4s being provided at all three sites. -

8o0ils investigations are being conduoted by Rey S, licker of the Regional office
for determining depth of ocut off trench, lecation of borrow pits, selection of materiall.
degree of oapaction, etos- N _ !

His report will be made a part of this report, and the results of the tuts will
be incorporated in the construction of the jobe ,

- Finel location of Dam #1, and the reservoir capacity were determined from a topo- !
graphic map of the site made under the direotion of Mr. Fletoher Short while he was f
conduoting the preliminary investigations, Ths location odlled for an earthfill d&yke r
10,660 feet long and 40 feet high at the maximum sectione In studying the loading for
an outlet condult under this height of £ill, the %xparimant: carried out af the : /
University of Iowa on "External Loads on Closed Conduits," proved to be most helpful,
A resume of this method may be found in Hardesty's "thdbol of Culvert and Draimge
Practice,” pages 18 to 29, inclusive, Figure 18, on page 28 in the handbook, gives i
values of the coefficient C, in the formula for load per unidt of length = Wom0oW Bcz. :

In our loading determinations, incomplete ditch oondi‘bionl hn assumedo

Capaocity for the outlet structure was governed ‘by the uapaoi’by ef the main canal
of the Beardsley Project, into which the outlet will discharge, and was found to be
200 cefess A reinforoed concrete culvert with 3.5'x3.6! opening, controlled by & vere
tical 1ift slulce gate, gives the required oapasity 't the swerage operating head.
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Our design i1s based on the method of analysis and design given in Section II
of the "Conorete Culverts and Conduits” bulletin issued by the Portlend Cement Asso- .
clations Table IV, page 31, which gives coaffiocients for mo.ment, thrust and ahcar :
at oritical sections, was used in our oompututions. L . ‘ _ R

Tho spillway is designed for a 200 foot base width end a dischargs capacity of
781 cefese at & depth of smer one foots Since Dam #1 has & much lerger reservolr oca=-
pacity then is required for the drainage area, thie sp:l.llway capaclity is more than
adequate, An emergency splllway may be onnetmcted at a later dato if deemed '
necessary when designs of the other two dems are complete,

Detailed design of this job was made by me in the Regional office. All origi-
nal computations are on file in the Regional ofﬁoc. oopiu of which should be ttaohod
to andmade a part of this report.

Mr, V. We Lane, secretary of the Board of Supervisors for the Agua Fris Son
Conservetion Distriet and a prominent engineer in the west, has acocepted the plons for
the project and will be in charge of the job during constructions He has agreed that
the District will furnish a survey party and inspeotor for the job, and only
periodic inspection and laboratory control will be required of S. Ceo S peraonnolo
It 18 expected that work will begin on the job in. tho 'nry near fuburo.

Respeotfully submitted

~ Jamer Fe Ellis, Ire
Engineering Spqoﬁim}list
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Specificetions for the Construction of the Thite Tenks
Detention Dam Wo, 1, smd Appurtenant Structures for
the Agua Fria Soil Conservation Districte

SECTIOR 1

GERERAL _PROVISIONS

DEFIRITION OF TERMSs

Khenever in these specifications or any document or instrument where these
specifiocations govern, the following terms or pronouns in place of them are
used, the intent and mesning shall be interpreted as follows:

Re straxcr

The Ague Fria Soil Conservetion District, or its duly authorized
representative, .

be ERGIREER

Mro Ko W, Lane, Ched rman of the Boerd of auyerviloru of the Agus
Fris Soil Conservstion Distriest, or his duly nuthorisoa representa.

tive,
Ce PLANS
‘ Shaeta 1t 4
The officisl Lans mmﬁm Yo. '
entitled: ® : and

any supplementsl drawings spproved by the‘Ehginoer.

d. SPECIFICATIONS

The directions, provisions, sand requiroments contained herein as
supplemental by such special provisions as may be necessary, per-
taining to the method end manner of performing the work, or to the
quantities sand quelities of materials furnished., Special provisions
or specific cleuses setting forth conditions or requirements peculiar
to the project under consideration, and covering work or meterisls
involved in the proposal but not satisfactorily covered by the general
provisions,

AUTHORITY OF ENGINEER:

The Engineer sheall decide all questions which way srise as to the quality
or acceptabllity of materials end work performed and as to the manner of
performance; all questions which may arise as to tho interpretation of the
plens and specificetions.

Yo devistion shall be made from any plan or drewing after the same has been
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approved by the tngineer, except by his direction, He shall have
authority to cause defective work to be remedied, or removed and
replaced, leviations from the epproved plans, working dreawings

and specifications as mey be required by the exigencies of construc-
tion, will in all cases be determined by the Engineer and suthorized
in writing.

FLANS

The epproved plens may be supplemented by such working drawings to be
furnished by the District or the Enginecer as are necessary to adequately
control the worke All suthorired slterations affecting the requirements
snd informetion given on the approved plans shell be in writing, Should
it sppear that the work to be done or any of the matters relative thereto
ere not sufficiently detailed or explained in the plans or specificetions,
the Company shall apply to the Engineer for such further explenations ss
mey be necessary and shall conform to the seme., In the event of any dis-
ocrepancy between sny drswing snd the figures written thereon, the fi;ure-
will be taken as correct, _

SUPERINTEHDERCE

¥henever the contractor is not present on any pert of the work where it
may be desired to give direction, orders will be given by the Engineer
in writing, and shall be received and obeyed by the superintendant or
foreman who may have charge of the partiocular work in reference to whioch
the orders ars given, ’

IRSFECTION

The Engineer shall at all times have access to the work during its eonstruoc-
tion, snd shall be furnished with every ressonable faoility for sscertaining
that the stock and msterials used and employed, and the workmenship and '
methods of construction, sre in sccordance with the roqpirementn and intene
tions of these specifications,

ACCIDERT PREVENTIOR ARD SAFETY REGULATIORS

The District shall at all times exercise ressonsble precautions for the
safety of employwes on the work and shall comply with all appliocable
provisions of Federal and State safety laws and construction codes,

BENCH MARRS AND SURVEY STAXES

The work to be done will be staked out by the Engineer. Bench marks
snd survey stekes shell be preserved as far ss possible, but in case of
their destruction or removal they will be replaced by the Engineers
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8e IOCATION

The site of the proposed work is located in Section 4, 8 and 9, T 2K,
R 2%, S.R.Be & M., which is about 20 :ailu_ wost of Fhoenix, Arizona,




SECTION TWO
® SPECIAL PROVISIONS

le CLEARING

The srea to be occupied by the dem, the surfaces of borrow pits, spillway, -
o snd structure sites shall be oleered of all trees, stumps, roots, dbrush and
: rubbish; such meterials as sre combustible may be burned or otherwise dis-
! poeed of in a satisfectory manner, All burning shall be sc thorough that
the waterials sre reduced to ashes, Ko logs, branches or charred plieces
shall be permitted to memain, :

o 26 STRIFFING FOR EMBAKENEND

The entire sres of the dum shall be stripped or excavated %o » mfﬂoiont
depth to remove all materisles not suitadle for the foundation, The un-
suitable msterials to be removed shell include all rubbish, wvegetable
matter of every kind, roots, and el 1 other perishable or objectionable

® materials which might interfere with bond to foundetion or with the proper
compacting of the materials in ths embankment, The stripped material may
be pleced along the downstrosm toe for support.

s. FREPARATION OF FOUNDATION:

® After all necessary stripping and excavation have beon completed, the founw
detion sres shall be lightly plowed or scerified lengthwise to the dem and
then moistened in order to provide proper contact between the foundations
and the embankment, end to assure the surface materials of the foundation -
to be as compact and well bonded with the first layer of the fill as is
specified for the subsequent layers of the fill,

4, BONDIRG TREKCH

A bonding or cut-off trench with side slopes of spproximately 1l:1 and e
bottom width of not less than 10 feet, shall be excavated beneath the
center line of the dam the full length thereof, Ths depth of the cut.
® off trench shall be deterwined by the engineer in charge and depending

' upon soll conditions encountered. The minimum depth however, at maximum
ssction of dem shall be 6 feet, The minimm depths may progressively dee
crease in ratio to height of dam et any station to a minimm of 3 feet at -
the ends of the dem,

@ 6.  BORROW PITS

All meterials required for the construction of the dem embankment shall be
taken from the borrow pits, Theae borrow pits shall be located where a

goils survey and laboratory tests indicate the best material is to be found
tut they shall be st a ressonable distance of haul fror the dam. Should

® sny borrow pits be located adjmcent to the dem, & berm of mot less then

100 feet shall be left between the toe of the dem and the upper edge of the
borrow pit, with provisions for s side slope not mteeper than 5 to 1 to a

the bottom of the borrow pit, In order to avoid erosion and the formation

of chennels, borrow pits shall be discontinuous snd separated by undisturbed
sections of earth about 30 feet long messured at ground surface, No individual
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borrow pit shall be more than 500 feet in its longest dimension,

PLACING OF EMBANEMENT

The earth-fill, including the £ill in the cut-off or bonding trench under
the dem, shall consist of & mixture of the olay, sand and gravel mvailadle
from borrow pits in the vicinity of the work, Uniform gradustion of material
shell be scoomplished insofar as practicable during the opsration of excava.
tion snd loading st borrow pits,

o earth-fill material shall be placed in the dam structure until the foun.
dation has bsen suitsbly prepered; such preparation of foundation to be
kept well shesd of filling operations at all tiwes., The distribution and
gradation of materials throughout the earth-fill shall be such thet the
embankment will be free from pockets, streaks, or layers of material
differing materially in texture or gradation from the surrounding material,
Successive loads of material shall be so dumped on the embankment as to
produce the best practiocable distribution of the waterial to the end that
the cut off trench and the upstresm two-thirds of the dam, shall be ocone
structed o the most impervious materiels, such as clay losm, or a mixture
of clay and ssnd and the downstreem one-third of more pervious material,
such as a smaller amount of clay and & greater amount of sand and gravel,
Ko stones having maximum dimensions of more than 4 inches shall be placed
in the embankment, The fill meterial shall be placed in the embankment

end out-off trench in continuous horiszontal layers not more than 6 inches
thick after rolling. Fill material may be dumped in windrows and spresd
by blades or road patrols, Sheepefoot rollers shall be used for compacting
the earth fill, The fill material shall be rolled until it attains a uni-
form density sstiafectory to the Engineer, 7The material in each layer while
being compacted by rolling shall contain within practicable limits, the
optimum emount of water for compacting purposes, and this optirum water oon-
tent shell be uniformly distributed throughout the layer, Harrowing or
other working of the material may be required to produce the required unie
formity of weter content,

All portions of test-pit snd cut-off trench excavation within the area to -
be covered by the embankment shall be filled with the more impervious
material as specified for the upstream two thirds of the embenkment and oome
pacted in the same manner, Farth f£ill in test pits and portions of the
earth i1l about the outlet oconduit and other structursl works, whioh
cannot be properly ocomproted by the use of rolling equipment shall be
thoroughly compmcted by hand tools, or by the use of mechanical tampers,
The degree of compaction for such portions of the earth fill shall be
equivalent to or grester then that obtained by moistening snd rolling,

as specified for other portions of the earth fill., Ko puddling shall

be permitted in eny part of the f£ill, or around the outlet conduit,

The upper 12 inches of the crest of the dam embankment shall be constructed
of selected gravelly material or selected fine~rock materisl, snd the crcnt
be finished with a rounded orown 6 inches high st center.
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CORCRETE

Conerete shall be composed of cement, amd, gravel or broken rock, and
water, all well mixed and brought to the proper consistency., The exmct
proportions will be such as to produce & concrete heving suitable work-
ability, density, impermeability and a compressive strength of 2800 lbs,

per square inch st 28 days, without the use of an excessive smount of cement,
In general, it is contemplated that 1 part, by volume, of cemont shall be
used with 2 parts, by volume, of sand, snd 3-1/2 parts, by volume, of gravel
having s maximum size of 2 inches. Tho wator cement rationshall not oxoood
7-1/2 U, 8, gallons of water to a sack of cement weighing 94 pounds,

Re COMPOSITIONS

Cement: Cemont shall comply with the Govermment specificetions for
Fortland Cement,

Wiatert The water shall be clean nnd free from objectionable quenti-
ties of silt, orgsnic metter, slkeli, sslts and other 1mpuri-
ties,

Sand: Send for conorete may be obtained from natural doposit: or
may be mede by ocrushing suiteble rock. The sand particles
shall be hard, denss, durable, uncoated, non~organiec rock
fregments, well graded from cosrse to fine, ell fragments
shall pess & 1/4 inch squere or a 5/16 inch round opening.
The send nust be free from injurious amounts of dust, lumps,
soft or flaky psrticles, shale, alkali, organic nutter. lomm,
mioca or other deleterious unbntancol.

Gravel: Gravel or broken rock for concrete must be herd dense, dura-
ble, sound uncomted rock fragments free from injurious amounts
of moft friadble, thin, elongated, or laminsted pieces, alkali,
organic, or other deleterious matter, The gravel shall all
pass through s sorsen heving 2-inch square or 2-1/4 inch round

- openings snd shall be retained on a screen having 1/4-inch
square or 5/16-inch round openings. It nhull bo well graded
from the maximuz to the ndninun sises,

Reinforeing Stoel:
Deformed steel bars of interrediate grade and with a afe
working tensile strength of 18,000 pounds per square inch,
shall be placed in the concrete wherever shown on the drawings
or otherwise preseribed., The stesl shmll be so sscured in
position that it will not be displaced during the depositing
of the concrete, The reinforcement, at the time the oconcrete
is placed, shall bs free from ruet scale or other coating that
is injurious or will destroy or reduce the bond., All bars shall
be bent cold,
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FREPARATION OF PLACE OF DRFOSIT:

Pefore placing the conerste, all debris and water shall be removed
from the places to be ocoupied by the concroets, forms shall be
thoroughly wetted or oiled and the reinforoing thoroughly cleaned
of everything that will reduce the bond,

MIXIRG OF COWCRETE:

The concrete shall be mixed until there is s wniforn distribution of
the matorials and shall be discharged completely before the mixer is
recharged. For job-mixed concrete, the mixsr shall de rotated at a

speed recommended by the manufacturer and mixing shall be continued

for st least 1-1/2 minutes after sll materials are in the mixer,

Ready mixed concrete shall be mSixed end delivered in accordance with
the requirements set forth in the "Standard Specifications for Ready
Mixed Conorete,” (R.8.T.H. Serial Designation: C94-38),

CORVEYING: |

Concrete -hnil be conveyed from the mixer to the plece of final de-

~ posit by methods which will prevent the separation or loss of the
" materials,

DEFOSITING;

Concrete shall be deposited in approximstely horizontsl layers, as
nearly es practicable in its final position to avoid segregation, due
to rehandling or flowing, Fo conecrete that has partislly set or been
contaminated by foreign material shall bs deposited on the work, nor
shell retempered concrete be used, When conoreting is once started,
it shall be oarrisd on as a contimous operation until the plasing of
the pensl or section is completed., The top surfece shall be

level, Yhen construction Joints are necessary, they shall be made in
accordance with the design as shown on drawing Ko, Wﬁ,
All ooncrete shall be thoroughly sompacted by suitable weans during
the operation of plecing, snd shall be thoroughly worked sround reine
forcement and into the corneras of the forms.

CURING:s Concrete shall be maintained in s moist condition for st least
5 days after placement, or for longer periods as directed by the Engineer,

FORMS: Forms shall conform to the shepe, linss and dimensions of the
members as oslled for on the plans, They shall be of sufficient stremgth
and rigidity and properly braced to hold the conorete snd to withstand
the nsoessary pressure, raumming and vibration without deflection from
the prescribed lines. Wooden forms to be used more than once shall

be maintsined in serviceable condition and thoroughly olesned before
being reused, Forms shall bs removed in such a msnner as to insure

the complete safety of the structure, In no csse shall the forms be
removed until the members have acquired suffioient strength to support
safely their weight and the load thereomn,

FINISEING: The surfsce finish of all formed mroto shall be left as

formed, Mo ocement coating or plastering to cover defective finish
shall be allowed, Honey combing shall be brought nugh with the sure
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face end finished by meang of rubbing in a 18 eement morter with a

wonden trowel, sfter first thorsughly wetbing the originel surfece,

Honeyeombing of vonorete shall nob exeeed 1 poreent of the formed
Y surfnoe, -

Be TIivnER FOR BAXDGE

The timber for the hridpe from the dam %o gate Yower shall be of o pood

grade of pire or Douples fir which will mest the approvel of the Fngineer
® with respsat o strength, weipht, fresdom from deony; and othor defeets

which would affest its permanence, after sonstrustion the bridge shell

be troated with at least £ ecats of a pood preservative painb, ‘

Pe PERMANENT E U1 MENT :

° The outled pate shall be the mraoat{ Yodel 60=10, bronse, mounted,
equipped with s Model J-1241 pedentel 13ft, or equal, as shown on Sheek &
of 4y The outlet rate, trashrack, pmdubni 1114 and dridge shall be
buils into the dem in o workmanliles manner; ss shown on t'e plens or mocore
ding to direotions by the Enginesr. Any chonges or adjustmonts reguired

| shall be mnde to secure satisfastory operstions All expossd motal surfeces

® shall be given two aoats of field pairt as dirested by the Engineers -
Vent pipo to bhe 4" galvanised dron pipe,

10e  SPILLYAY CILNDEL

; . The spillway channel shall he somstructed aooording to lines and grades
S shovm on shect 1 of 44 Riprap on eide slopes of the spillway channel
| : ’ shall be placed as directed by the Engineer,

1l¢  1iRIGATION DITOH ON BURM

, A Yinsd irripation diteh will bo construsted on e borm elony the downw
® stream face of the dam extending from Stme 23 4 40 %o Stas 89 4 00
Lining to be oonorste-or punite, '

A%  FINISHING 24D CLEARUP HORES

, The job and sll pearts therenf shall be finished in a neab and wortmanlike
® : ' marmers  The site of work and eongsbrustion space in the vieinity shall be
cleared of all rubblsh, digoarded esnstrustion matorial end the like, and

the premices lefs in a safe and orderly eonditdon,

\\
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2.

T FPIN Soil COnServevion DISTrIoT, OF ALS wuly SUTHOrised represents

Specifiontions for the Construction of the White Tenks
Detention Dem Ko, 1, and Appurtenant Structures for
the Agua Fris Soil Conserwation District. ,

SECTION X

GENERAL _PROVISIONS

DEFIRITIOR OF TERMSs

Fhenever in these specifications or any dosument or instrurent where these
specifications govern, the following terms or promouns in placs of them ere
used, the intent and meaning shall be mtorputod as follows:

[ 19 DISTRICT

The Agua Frie Soil Conservation District, or its duly suthorised
representative,

b. ENUIREER

qre ‘
¥re ¥ Vo lene, eﬁ;mtnl:n of the Board of Supervisoras of the Agua
Fria So4l Conservstion mmm. or his duly evthorised upr-nnu-

ti"o
Co PLARS
smm:a 1t 4 o
The offieisl W HM “% Koe o
entivied, L wiere MG AR AR S i1 S and

any supplemental drawings eapproved by the hngineer.
4. SFECIFICATIORS

The directions, provisions, and requiroments contained herein as
supplerental by such special provisions as may be neocessary, per-
taining to the wethod and marmer of performing the work, or to the
quantities end quslities of materisls furnished. Special provisions
or specific cleuses setting forth conditions or requiremsuts peculiar
to the project under oonsideration, and covering work or materials
involved in the propossl but not satisfactorily covered by the genersl
provisious,

AUTHORITY OF ERGINEER:

The Engineer shall decide all questions which may arise as to the quality
or acceptability of materials snd work performed end es to the manner of
performance; all questions which may srise as to the interpretation of the
plans and specifications.

Fo devistion shall be mede from any plan or drawing after the same has been
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LIOCATION

The site of the proposed work is located in Section 4, 8 end 9, T 2N,
R 2%, S.R.B. & M., which {& sbout 20 miles west of Fhoenix, Arizonm,.




approved by the ingineer, except by his direction, He shall have
suthority to csuse defective work to be remedied, or removed and

® repleced, Deviations from the spproved plans, working drewings
and specifications as rmay be required by the sxigencies of construc-
tion, will in all cases be determined by the Enginser and suthorized
in writing.

8.  FLAES

The epproved plans may be supplemented by such working drawings to dbe
furnished by the District or the Engineer ss are necessary to adequately
oomtrol the work, All suthorized slterations affecting the requirements
and informetion given on the spproved plans shall be in writing, £hould
it sppear thet the work to be done or any of the matters relative thereto

o sre not sufficiently detailed or explained in the plens or specificetions,
the Company shall apply to the Engineer for such further explanations es
may bs necessary and shall conform to the sems., In the event of any dis-
orepancy between sny drawing and the rs.gnron uritten thereon, the figures
will be tnkcn as correct.

o 4. SUPERINTEFDEXRCE

Fhenever the contractor is not present on sny pert of the work shere it

mey be desired to give direction, orders will be given by the Engineer

in writing, and shall be received and obeyed by the superintendant or

foreman who may have charge of the partioular work in reference to -hioh
o the orders are given,

Be IRSFECTION

The Engineer shall at all times have mccexs to the work during its construo-
‘tion, and ghall be furnished with every reasonable facility for ascertaining
[ that the stock and materisls used and employed, and the workmenship and
: rethods of construction, are in nccordlnoo with the requirements and inten~
tions of these specifications.

8. ACCIDENT PREVENTION AND SAFETY REGULATIONS

o The District shall at all times exerclise remsonsble preceutions for the
safety of employess om the work and shall comply with all applicadle
provisions of Federal and State safety laws snd oonstruction codess

7.  BENCH MARKS AND SURVEY STAXES
o The work to bs done will be staked out by the Engineer. Pench marks

and survey strkes shall be preserved ss far as possidle, dut in case of
their destruotion or removal they will be replaced by thes Enginser,

N T




SECTION IO
® ... SPECIAL PROVISIONS ' i' + "

1. glEARING

The m to bc ocoumad by tm dm, thc -m-r-eu of borrmr yita. lpillw. .
o and structure sites shall be olesred of all trees, stumps, roots, brush and
- rubbish; such materials as ere combustible mey be burned or otherwise dis-
posed of in s satisfactory manner, All burning shall be so thorough thet
the materials are reduced to uhn. Eo lcg:. branchu or charrod ptml
shall be permitted ta mnin ,, _ o

o e STRIFFIRG FOR sswxm:r Ca i

The entire eres of the dm Ihlll bc ntrlppod or oxunted to . nurtioimt
depth to remove all matorisls not suiteabdle for the foundatiom, The wn-
- suitsdle msterials to be removed shall include all rubbish, vegetable
: matter of every kind, roots; and sl 1 other perishable or objectionable
@ materisls which might interfere with bond to foundetion or with the proper
ocompacting of the materials in the emdankment, * The ntrippod ntorul -y
be placed alm tla dom-trm tﬂ ror lﬂpport. e i )

3. PR&PARATIO! oF F’OUHDATIO!I: R f

R AT S T

® M‘ter all meennry stri ping md mwatim hsive been mplu‘tod. the foune
dation srea shall be lightly plowed or scarified lengthwise to the dem and
then moistened in order to provide proper contact betwsen the foundations
and the embankment, and to assure thw surfece smterials of the fmmdutim’g
to be as corpact and well bonded with the first lmr nrtht rm as iz
specified for the mbuqnmt lmtl ot tho l'ﬂ}.. ‘ e

¢ DOMDING TRENGH . .. . oo o0 eteoweend S

| «
5 haw™

A bonding or cut-orf ttcnoh w:lth sido clopu ot upproximstaly 1:1 and 1
bottom width of not less than 10 feet, shall be exonvated beneath the
center 1line of the dam the full length thereof,  The depth of the cut.’

e off trench shall be doterwined by the engineer in cherge and depending

' upon soil conditions encountered,’ The minimum depth however, at maximum = =

section of dem shall be 8 feet. The minimum depths way progressively de-
crease in ratio to height or thn tt w mem to . uinim ot 3 tut at
the ends of tlu du. R , e

® S. BORROWPITS - .- o o Bt g
All mtorinln required for the conamctien or the dm ubmkunt ahnu be
taken from the borrow pits, ' These borrow pits shall be located where & .
#0ils survey and lsboratory tests indioate the best meterial iz to be found
but they shall be st a resasonsble distance of haul from the dam, Should
L sny borrow pits de located adjacent to the dmm, @ bérm of not lees than
100 fest shall be left between the toe of the dem and the upper edge of the
borrow pit, with provisions for u side slope not steeper than 5 to 1l to e
the bottom of the borrow pit. In ordsr to avoid erosion and the formation
of channels, borrow pits shall be discoptinuous and separated by wndisturbed
sections of earth about 30 feet long messured st ground surface, Ko individual
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CONCRETE

Conerete shall bs composed of cement, smd, gravel or broken rock, and
water, all well mixed end brought to the proper consistency. The exact
proportions will be such ez to produce & conorete having suitable work-
ability, density, impermeability and & compressive strength of 2800 1bs,

per sgquare inch at 28 days, without the use of sn excessive amount of cement.
In general, it is contemplated that 1 part, dy volume, of cement shall be
used with 2 parts, by volume, of sand, snd 3-1/2 parts, by volume, of gravel
having a maxismm sise of 2 inches. The water cement rstionshall not exceed
7-1/2 U, 8. gallons of water to s sack of coment weighing 94 pounds.

L

COMPOSITIONs

Cement; Coment shall comply with the Government specifications for

Fortland Cemant,

fiaters The water shall be olean and free from objectionable qusnti-
" ties of silt, orgenic mstter, slksli, sslts and other impuri-
ties. :

Sand: Sand for conorete may be obtained from natural deposits or
may be mede by orushing suiteble rook. The send particles
shall be hard, dense, dursble, uncosted, non-organis rock
frogments, well graded from cosrse to fine, all fragments
shall pass & 1/4 inch square or a 5/16 inch round opening.
The sand pust be free from injurious smounts of dust, lumps,
soft or flaky psrticles, shale, alkall, organic matter, loum,
mios or other deleterious substances,

Gravel: Uravel or broken rock for conorete must be hard dense, durs-
ble, sound uncosted roock fragments free from injurious amounts
of soft frisble, thin, elongated, or laminsted pieces, alkali,
organic, or other deleterious matter, The gravel shall all
pass through a soresn having 2-inch square or 2-1/4 inch round

- openings and shall be retained on & screen having 1/4-inch
aquare or 5/18-inch round openings. It shall be well graded
from the maximum to the minimunm sises, :

Reinforoing Steel:
Deformed stes]l bars of interwediaste grade and with a afe
working tensile strength of 18,000 pounds per square inoch,
shall be placed in the soncrete wherever shown on the drawings
or otherwise presoribed. The steel ahall be 80 secured in
position that it will not be displaced during the depositing
of ths gconcrete, The reinforcemsnt, st the time the concrete
is plsced, shall be free from rust scale or other coating that
is injurious or will destroy or reduce tlw bond. All bars shall
be bent cold.
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be PREPARATION OF FLACE OF DRPOSITs

Pefore placing the concrete, all debris and water shall be removed
from the places to be ocoupied by the conorete, forms shall be
thoroughly wetted or oiled and the reinforoing thoroughly elumd
of everything that will reduce the bond,

c. MIXING OF CONCRETE:

The concrete shell be mixed until there is a uniform distribution of
the materiels and shell be discharged complately before the mixer is
recharged, For jobe-mixed concrete, the mixer shall de rotated at a
speed recommended by the manufacturer and mixing shall be continued
for st least 1-1/2 minutes after all materials are in the mixer,

Ready mixed concrete shlll be mixed and delivered in accordance with
ths requirements set forth in the "Standard Specifications for Rou\y
Mixed Concrete,” (X.5.T.M. Serial Desiguation: C94-38),

de CONVEYINGs

o
Concrota shall be eonvoyod from the mixer to the place of final de-
posit by methods which will prevent the upnntion or loss of tho
mnteriult.

® L DEFOSITIBG:

Concrete shall be deposited in approximetely horisontal layers, as
nearly es prsoticsble in its final position to avoid segregation, due
to rehandling or flowing, Ko concrete that has partially set or been
contsminated by foreign meterial shall be deposited on the work, nor:
® shall retempered concrete be used, Vhen conoreting is once started,
’ it shall be carried on as a continuous opsration until the plsoing of
the panel or section is completed, The top surface shall be generally
level, T¥hen construction joints are necesssry, thoy shall be made in
eccordsnce with the design as shown on drawing Ko, L
All oconcrete shall be thoroughly compmeted by suitable means during
the operation of plecing, mnd shall be thoroughly worked sround rein-

forcement and into the corners of the forms,
fo  CURING: Concrete shall be maintained in m moist condition for at least
5 days after placement, or for longer periods as directed by the Engineer,
® ge FORMS: Forms shall conform to the shape, lines snd dimensions of the

members s oslled for on the plaus, They shall be of sufficient strength
end rigidity and properly braced to hold the conocrete and to withstand
the necessary pressure, ramming and vibration without deflection from
the prescribed lines., Wooden forms to be used more than once shall
be raintained in servicesble condition and thoroughly clesaned before
PY being reused, Forms shell be removed in such a manner as to insure

the complete sufety of the structure, In no case shall the forms be
removed until the members have acquired suffioient strength to support
safely their weight and the load thereon,

he PINISHING: The surface finish of all formed oonorete shall be left as -

® formed, Wo cement coating or plastering to cover defeotive finish
shall be allowed, Honey combing shall be brought flush with the sur-

o
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faoe snd fintshed by means of rubbing in a 142 sement morter with a
wooden trowsl, af'ter first thownsughly wetting the original surfaces
Honeyeomhing of eonorete shall not exceed 1 percent of the formnd
surfuoe, ’

TIMRER FOi n:gmm

Pare 8 » Leation THO [ : | o \
|
\
|
|

~The tirmber for the bridge from the dam to gate tower shall he of » good

grade of pire or Douples fir which will meet the sppraval of the Engineey
with respest to strength, weirht, fresdom from dedsy, rnd other defeots
vhich would affect {ts permanence, after construation the bridge shall
bo troated with a% lenat 2 ocats of a good preservative paint,

PERMANBNT EWLiMGHE - | !

The outlet gate ehall be the Hardesty Yodel 0«10, bronse, mounted,
equipped with a Model J«1231 pedestal 1306, or equal, es shown on Sheet 4
of 49 The outlet rate, trashrack, mdutui 184 and bridpe shall Y

built dntn the dam in s workmanlike mamner, ss showm on t'e plans or anoore
ding to direotione by the Engineer, Any ohanpes or edjustmente required
shall be mnade to sscure sabisfactory operations All oxposed rotal surfecves
ghall be given twy oconts of fiold paink ns direoted by the Engineer,

Yent pipe to be 47 galvanized iron plpe, '

SPLL LAY CYANDRL

| The spiliway chamrel shall be esmstrusted aenording to lines and grades

showm on shoet 3 of 44 Riprap on side slopea of the apillwoy ohannel
shall be plaged as directed by the Enginear,

IARIQATION 01700 DN RERN

A linnd trripation diteh will be gonstrusted on a borm elong the downe
ptronm face of the dam extending from Stay 23 4 40 to Bta, 89 4 00,

»

Idning to he oomorete or gunite,

RIRTSHING AND CLOANUP HORKS

" The job and 8ll parts theresf shall be finlehed in & neat and wormanlibe
mamnrs  The site of work and sonstruction speoe in the vieinity shall be
elearad of all rutbish, disoarded eonatrueticn materisl and the like, and
the premises left in a sufe end orderly eonditions
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Specifications for the Construction of the White Tanks
o Detention Dam No, 1, snd Appurtenant Structures for
the Agus Fria Soil Conservation District,

SECTIOR 1
o
GENFRAL PROVISIONS
Sy
° |
1. DEFINITIOI OF rmnsc
Whenever in these -pooiﬁcutionl or any dqoumcnt or inltrumon:b where these
specifications govern, the following terms or pronouns in plsce of thon are
used, the intont and meaning shall be intorputod as follows: v
i .  DISTRICE
-h-—u-——i-ip
The Agun Fria Soil Conservation Dhtriot. or i.t- duly authorized
repruentatiw.
® be ENGINEER ;
Mre W, W, Lane, Cheirman of the Board of Supervisors of the Agus
Fris Soil Conservation Diltriet, or. his duly mthoruod representa-
tive, :
. ) Co PLANS
The official plans which are shown on Shests. Fo, 1 to 4 y
entitled: ite Tanks Diversion Dam #1 , and
any supplemental drawings epproved by the Engineer,
® d, SPECIFICATIONS

The direotions, provisions, snd requirements conteined herein as
supplemental by such special provisions as may be necessary, per-
taining to the method and manner of performing the work, or to the
quantities and qualities of materials furnished, Special provisions

o or specific clauses setting forth conditions or requirements peoulier
to the project under consideration, snd covering work or materisls
involved in the proposal but not utilfaeterily covered by the general
provisions,

2. AUTEORITY OF ENGINEER:

The Engineer shall decide all questions which may arise as to the quality
or acceptability of materiels and work performed and as to the manner of
performance; all questions which may arisq ss to the interpretation of the
plans and specifications, .

® Fo deviation shall be made from eny plan or drawing after the seme hes been
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approved by the kEngineer, except by his direction, He shall have
authority to cause defective work to be remedied, or removed and
replaced, Deviations from the approved plans, working drawings

and specifiocations as may be required by the exigencies of construc-
tion, will in all cases be determined by the Enginsor and authoriged
in Wl‘itinSo

PLANS

The spproved plsns mey be supplemented by such working drawings to be
furnished by the District or the Engineer as are necessary to adequately
oontrol the work, All euthorized alterations affecting the requirements
and informetion given on the approved plans sheall be in writing, 8Should
it appear that the work to be done or any of the matters relative thereto
are not sufficiently deteiled or explained in the plans or specifications,
the Company shall apply to the Engineer for such further explanations s
may be necessary and sheall conform to the seme. In the event of any dis-
crepancy between any drawing and the figures written thereon, the figures
will be taken as correct,

SUPERINTENDERCE

¥Whenever the oontractor is not present on any part of the work where it
may be desired to give direction, orders will be given by the Engineer
in writing, and shall be received and obsyed by the superintendant or
foreman who may have charge of the particular work in reference to which
the orders are given,

INSPECTIOR

The Engineer shall at sll times have sccess to the work during its construoc-
tion, and shall be furnished with every reasonable facility for ascertaining
that the stock and materials used snd employed, end the workmenship and
methods of construction, are in accordence with the rcquirmentl and inten~
tions of these tpoeifleutionc.

ACCIDERT PREVENTION AND SAFETY REGULATIONS

The District shall at all times oxofoiu reasonable precautions for the
safety of employees on the work and shall comply with all applicable
provisions of Federal and State safety laws sand construotion codes,

BENCH MARKS ARD SURVEY STAKES

The work to be done will be staked out by the Engineer, Bench marks
and survey stakes shall be preserved as far as possible, but in case of
their destruction or removal they will be replaced by the Engineers
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° 8¢  LOCATION
|

The site of the proposed work is located in Section 4, 8 and 9, T 2N,
R 2N, S.ReBe & My, which is about 20 miles west of Fhoenix, Arizona.
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SECTION IO

SPECIAL FPROVISIONS

CLEARIRG

The area to be occupied by tho dam, tho lurtaou of borrow pits, spillway,
snd structure sites shall be cleared of all trees, stumps, roots, brush and
rubbish; such meterials as are combustible may be burned or otherwise dis-
posed of in a satisfactory menner, All burning shall be so thorough that
the materials are reduced to ashes, ¥No logs, branches or charred pileces
shall be permitted to memain, S C g :

STRIPPING FOR EMBANEMENT

The entire area of the dam shall be stripped or excavated to a sufficient
depth to remove all materials not suitadble for the foundations The un~
suitable materials to be removed shell include all rubbish, vegetsble
matter of every kind, roots, and sl 1 other perishable or objectionable
materials which might interfere with bond to foundation or with the proper
oompacting of the materials in the embankment, ZThe stripped material my
be placed along the downstreem tos for support, : O

PREPARATION OF FOUNDATION:

After all necessary -tripplng and oxcavation have been completed, the founw .
dation area shall be lightly plowed or scarified lengthwise to the dem and
then moistened in order to provide proper contact between the foundations
and the embankment, and to assure the surfece materisls of the foundation
to be as compeact and well bonded with the first layer of the fill as is
specified for the subsequent layers of the fill,

BONDING TRENCH

A bonding or cut~off trench with side slopes of approximately l:l and a
bottom width of not less than 10 feet, shall be excavated beneath the -
oenter line of the dam the full length thereofs The depth of the cut~

off trench shall be determined by the engineer in charge and depending

upon soil conditions encountered, The minimum depth however, at maximum
seotion of dam shall be 8 feet, The minimum depths may progressively de~ -
orease in ratio to height of dam at any stetion to & minimum of 3 fest at
the ends of the dam, R

BORROW PITB

All materials required for the construction of the dam embankment shall be
taken from the borrow pitse These dorrow pits shall be located where a

soils survey snd lsboratory tests indicate the best material is to be found
but they shall be at s reasonable distance of haul from the dam, BShould

sny borrow pits ba located adjacent to the dam, & berm of not less than

100 feet shall be left betwsen the tos of the dem snd the upper edge of the
borrow pit, with provisions for a side slope not steeper than 5 to 1 to a

the bottom of the borrow pit, In order to avoid erosion and the formation
of channels, borrow pits shall be discontinuous and separsted by undisturbed -
sections of earth about 30 feet long measured at ground surface, No individual
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borrow pit shall be more than 300 feet in its longest dimension,

6, PLACING OF EMBARKMENT

The earth-fill, including the £ill in the ocut-off or bonding trench under

® the dam, shall consist of a mixture of the elay; sand and gravel svailable
from borrow pits in ths vieinity of the work, Uniform gredustion of materisl
shall be sccomplished insofar as pncticablo during the operation of excava-
tion and losding st borrow pits, _ N _

Fo earth-fill material shell be placed in the dam ctruc.turo until the foune
® detion hes been suitably prepared; such preparation of foundation to be -
kept well shead of filling operations at all times. The distribution and
gradation of materials throughout the earth-fill shall be such that the
embankment will be free from pockets, stresks, or layers of material =
differing materially in texture or gradation f{rom the surrounding msterial,
Sucoessive loads of meterial shall be so dumped on the embankment as to
Py produce the best practicsble diltribvxl;ion of the material to the end that
the cut off trench and the upstream two~thirds of the deam, shall be con-
structed € the most impervious meterials, such as clay loam, or & mixture
of clay snd sand and the downstresm one~third of more pervious material,
such as a smaller amount of clay and e greater amount of sand and gravel,
No stones having maximum dimensions of more then 4 inches shall be placed
°® in the embankment, The fill meterial shall be placed in the embankment
and ocut-off trench in continuous horisontal layers not more than 6 inches
thiock after rolling, Fill material may be dumped in windrows snd spread
by blades or roed petrolse Sheep<foot rollers shall be used for compacting
the earth filly The fill material shall be rolled until it attains & uniw
form density sstisfsctory to the Engineery The material in each layer while
® being compacted by rolling shall contain within praoctiocable limits, the
optimum smount of water for compacting purposes, snd this optimum water oon~
tent shall be uniformly distributed throughout the layer, Harrowing or
other working of the material may be requind to produoo the required uniw
formity of water oontonto e . _

) All portions of tout-—pit snd eut—off tronoh oxeantion within the srea to

be covered by the embankment shall be filled with the more impervious '

material as specified for the upstresm two thirds of the embankment and oom-

pacted in the same manner, Earth £ill in test pits and portions of the °

esrth £ill about the outlet conduit and other structural works, which

, cannot be properly compacted by the use of rolling equipment shall be

® thoroughly ¢ompected by hand tools, or by the use of mechanical tampers,

The degree of compastion for such portions of the earth fill shall be

squivalent to or grester than that obtained by moistening and rolling,

es specified for other portions of the earth fille No puddling shall

be permitted in any part of the fill, or around the outlet oonduite

The upper 12 inches of the crest of the dem embankment shall be constructed

o of selected gravelly material or selected fine-rock material, and the erest
be finished with a rounded crown 6 inches high at center, o




Te

Page #3 - Section TWO

CONCRETE

Consrete shall bc ocmposed of cement, lmd, gravel or broken rock, sand
water, all well mixed and brought to the proper consistencys The exact
proportions will be such s to produce & conorete having suitable work-
sbility, density, impermeability and a omprouiw strength of 2800 1bse

per square inch at 28 deys, without the use of an excéssive amount of cement,
In general, it is ocontemplated that 1 pert, by volume, of cement shall be
used with 2 parts, by volume, of sand, snd 3-1/2 parts, by volume, of gravel
having & meximum sise of 2 inches, rho water cement rationshall not oxoud
7-1/2 Uy 8¢ gallons of water to a uek of omnt migh:lng 94 pouncu ‘

Re

CQMPOSIT IOHC

Cements Coment shall comply with f:hc aovornnmrk apeoificutions ror _
: : Portlo.nd caman*t:u.l , ; _

_Tiater: Tho water shall be clean and fru fron objeetionublo qutnti- 8

ties of silt, orgeniec mattor, tlhu, salts and other impur!.—.
tien. .

"‘,,. :f‘. .

Sand: Sand for concrete may be obbtinad fron naturo.l deposits or »
mey be made by crushing suiteble rock. The sand purticlu 3
shall be hard, dense, durable, uncoated, non-orgenie rock
fragments, well graded from coarse to fine, all fragments ‘
shall pass & 1/4 inch square or & 5/16 inch round opening,
Tho sand must bs free from injurious amounts of dust, lumps, !
soft or flaky particles, shale, alkali, orgeanic matter, lom,
mioca or other deleterious substances, o

Gravel: Gravel or broken rock for oonerete must be md dense, durs- -
ble, sound uncoated rock fragments free from injurious amounts
of soft friable, thin, elongated, or laminated pileces, alkali,

. organic, or other deleterious matter, The gravel shall all"
pess through a screen having 2-inch squere or 2-1/4 inch round
openings snd shall be retained on a soreen having 1/4-inch = -

square or §/16-inch round openings. It shall be well graded
from tho_ maxisnm to the minimum sizes, - _

Reinforeing Stesls ‘ :
Deformed steel bars of intomodiato grede and with a mfe
working tensile strength of 18,000 pounds per squere inch,
shall be placed in the concrete wherever shown on the drawings
or otherwise prescribed,. The steel shall be 30 secured in
position that it will not be displaced during the depositing
of the concrste. The reinforcement, at the time the concrete
is placed, shall be free from rust soale or other coating that
is injuricus or will destroy or reduce tho bond, All bars shall
b! bent colds o
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PREPARATION OF PLACE OF DEFOSIT:

Before placing the conerets, all debris and water shall be removed
from the places to be ocoupied by the conorete, forms shall be ’
thoroughly wetted or oiled and the roini‘oroing thoroughly cleaned
of everything that will reduce the bond. -

MIXING OF CONCRETE $

The concrete shall be mixed until there in a uniform distribution of
the materisls snd shall be discharged completely before the mixer is
rocharged, For job-mixed concrete, the mixer shall be rotated at a
speed recommended by the manufacturer and mixing shall be continued -
for st least 1-.1/2 minutes l.!‘tor all mtorun ere in the mixer,

Ready mixed concrete lhll]. be m:.xod md dclivered in uocoramoo with
the requirements set forth in the “Standard Specifications for Rotdy
Mixed conoroto," (A,s.r.u. Seriul Dolignltion: 094-88). _

OOIWE!INGc

Concrete shall be oonvoyod from the nixcr to tho plase of final dew
posit by methods whieh will pnnnt tho nparation or loss of tho
materiall. L i :

DBPOSITIHGl

Conerete nhull be dopol.‘.tcd in upproxiinatoly horisontul layorl, as
nearly as practicable in its finel position to avoid segregation, due-
to rehandling or flowing, No concrete that has partislly set or been
contaminated by foreign materisl shall be deposited on the work, nor
shall retempered concrete be used, When concreting is onoce started, -
it shall be carried on as a continucus operation until the placing of
the panel or section is completed,  The top surface shall be generally
level, When construction joints tro necessary, they shall be made 1n
sccordance with the design as shown on drawing Noe. Supplemental 41
All concrete shall be thoroughly ecmpacted by suitable means dur

the operation of placing, and shall be thoroughly wrhad sround rein.-
foreement and into tha corners of tho fem. o

CURING) Conorete shall be mintunod in a noilt eondition ror at loast
b days after placement, or for longer periods as directed by the Enginee: .

FORMS: Forms shall conform to the shape, lines snd dimensions of the
members as oslled for on the plans, They shall be of suffioient strengt)
and rigidity and properly braced to hold the eonorete and to withstand
the necessary pressure, raumming and vibration without deflection from
the prescribed lines, Woodsn forms to be used more then once shall

be maintsined in servicesble condition and thoroughly cleansd before
being reused, Forms shall be removed in such a manner as to insure

the oomplete safety of the structure,  In no case shall the forms be
removed until the members have acquired suffiolent -trongth to mpport
safely their weight and the load thereon,

FINISHING: The surface fininh of all formed oonoroto shall be 1.:1; 1]

formed. Ko cement coating or plastering to cover defective fin:l-h
shall be sllowed, Honey combing shall be brought flush with the sur
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face and finished by means of rubbing in a 112 eement mortar with a
wooden trowel, after first thoroughly wetting the original surfaces
Honeyocombing of conorete shall not exceed 1 percent of the formed
° surfaoe,

8e TIMBER FOR BRIDGE

The timber for the bridge from the dam to gute tower shall be of a good
grade of pine or Douglas fir which will meet the approval of the Engineser
with respeoct to strength, weight, freedom from deoay, and other defeots

o which would affect its permanence, after construction the bridge shall
be trested with at least 2 doats of & good pressrvative paint,

$¢  PERMANENT EQUIFMENT

_ The outlet gate shall be the Hardesty Model 50-10, bronge, mounted,
@ equipped with a Model J-12il pedestal 1ift, or equal, as bhown on Sheet 4
of 4, The outlet gate, trashrack, pedestal 1ift and bridge shall be
built into the dem in a workmanlike manner, as shown on the plens or ascor=
ding to direotions by the Engineer. Any changes or adjustments required
shall be made to secure satisfactory operetion. All exposed metal surfaces
‘ shall be given two csoats of field paint as dirooted by th¢ Englineers
o Vent pipe to be 4*' galva.nizad iron pipe,

10,  SPILLWAY C}IANNEL

The spillway chamnel shall be eonstructed according to lines and grades
shom on sheet 1 of 4, Riprap on side slopes of the spillway channel
o _ . shall be placed as direoted by the Engineer,

11, IRRIGATION DITCH ON BERM

A lined irrigation ditoh will be sonstrusted on e berm elong the down-
: - stream face of the dam extending from Sta, 23 4 40 fso Bta. 89 + 00.
o Lining to be concrete or gunite,

12,  FINISHING AND CLEANUP WORK:

The job and all parts thereof shall be finished in a neat and workmanlike

: . manner, The site of work and construotion space in the vieinity shall be

o oleared of all rubbish, disoarded construotion material and the like, and
the premises left in a safe snd orderly condition,’




MARICOPA COUNTY MUNICIPAL WATER CONSERVATION DISTRICT

Starting Date:

Completion Date:
Water Level:

NUMBER ONE

LOG OF WELL 3-36

January 20, 1939

March 6, 1939

192t 9" -

211t to 586' 10 Holes per 12"

Perforateds
0-~-9 Caliche
9 - 35 Sand & gravel

36 - 50 Clay & caliche

50 =« S0 Sand & clay

80 - 170 Clay & oaliche

170 - 180 Sand & clay & gravel
180 - 270 Sendy clay & caliche
270 - 280 Sand & clay

280 - 420 Clay & oaliche
420 - 430 Sand & gravel 1" dia,
430 - 530 Clay & caliche

630 - 538 Sand and gravel & caliche
538 = 540 Sand & gravel 1"

540 -« 5560 Cemented gravel

550 =« 604 Clay & caliche




o MARICOPA COUNTY MUNICIPAL WATER CONSERVATION
DISTRICT NUMBER ONE ‘

LOG OF WELL A-19

o
Starting date: March 8, 1939
Completion date: March 31, 1939
Water Level: 204
Perforated: 214' to 574' - 10 Holes per 12"
@
0=-10 Clay
10 -~ 60 Hard packed sand and gravel
60 -~ 86 Sand, gravel & clay
L 86 - 100 Send & Gravel
100 - 117 Hard Packed sand & gravel
117 - 197 Clay '
197 - 200 Hard shell of cement
200 - 205 Clay
| 205 - 212 Clay '
® 212 - 233 Clay withsnd and gravel
233 = 275 Clay
275 - 280 Sand, clay & little gravel
280 - 284 Hard cement shell
284 -~ 328 Clay
328 - 367 Tight Clay & Gravel
o 367 - 412 Clay
412 - 453 Tight olay & gravel, streaks of cement
453 - 518 Clay '
518 - 530 Tight clay & gravel
530 - 545 Clay
545 - 574 Clay, sand & gravel
o 574 - 580 Clay
' 580 - 588 Clay & sandstone
588 - 590 Hard clay
@
@




®
MARICOPA COUNTY MUNICIPAL WATER CONSERVATION
DISTRICT NUMBER ONE
LOG OF WELL A - 21
o
Starting date: October 26, 1938
Completion date: January 19, 1939
Water level: 169+ 6"
Perforated: 176 to 486' - 10 Holes per 12"
Driller: Roscoe Moss Company
L
0-65 Surface soil
| 5 - 12 Cemented gravel & caliche
| 12 - 50 Sand & gravel
® 50 - 100 Caliche & sandstone
100 - 123 Clay, caliche & sand
123 - 150 Caliche~cemented sand & rocks
160 - 190 Sticky clay-caliche
190 - 195 Quick sand
195 - 220 Clay
® 220 -~ 230 Cemented gravel & clay
230 - 270 Clay, sand & gravel
270 - 285 Cemented sand & gravel
285 - 345 Caliche & clay
345 ~ 502 Caliche & sandstone
o
®
®
®




MARICOPA RESERVOIR AND POWER COMPANY

® LOG OF WELL 5-10
Starting Date: June 6, 1938
Completion date: August 12, 1938
Water Surface: 226 Ft.
o Perforated: 226 to 564 Ft,
: Driller: Scott Coburn
0~-6 Soil
6 -8 Caliche
P 8 - 186 Clay & sand
16 - 21 8and
2l ~ 27 Sand & Caliche
27 - 34 Clay & Caliche
34 - 40 Clay & sand
40 - 51 Loose gravel
PS 51 - 54 Gravel & sand tight
54 - 105 : Loose Gravel & sand
105 - 106 Compact sand
106 - 114- Loose gravel
114 - 116 Compact sand & gravel
| 115 - 140 Sand & gravel
® 140 - 142 Decomposed granite
142 - 144 Fine sand
‘ 144 - 150 Compact send
| 150 - 156 Sand and granite mixed
155 - 175 Hard compact sand
| 175 - 178 Hard caliche
PY 178 ~ 182 Hard sand
182 - 190 Loose sand
190 - 202 Hard compact sand
202 - 222 Sand and gravel loose but dry
222 - 226 Hard caliche
226 - 234 Fine sand - First water
° 234 - 238 Caliche -
238 - 248 Hard sand dry
248 - 252 Caliche
252 - 260 Hard sand
260 - 270 Clay end hard sand
270 - 281 Hard sand
PY 281 - 290 Hard sand
290 - 292 Fine sand
292 - 300 Cemented sand
300 - 304 Cement and clay
304 - 306 Hard sand rock
306 - 316 Hard send end olay
o 316 - 321 Sand and clay
321 - 322 Hard shell sand rock
322 - 328 Hard send
328 - 334 Hard yellow sand
334 - 350 Sand and clay




Maricope Reservoir & Power Co.

Log of Well 5-10
Sheet #2

350 - 354
354 - 358
358 - 365
365 - 380
380 - 388
388 ~ 421
421 - 430
430 - 433
433 - 439
439 - 442
442 - 444
444 - 447
447 - 461
461 - 470
470 - 473
473 - 476
476 ~ 478
478 - 482
483 - 486
486 - 492
492 - 501
601 ~ 516
516 ~ 522
522 - 628
528 - 531
531 - 534
534 - 540
540 - 549
549 - 556
556 - 564
564 - 570
570 - 573
573 - 578
678 - 583
583 -

586

Hard shell send rock

Sand and Clay

Hard sticky clay
Clay and sand

Hard send rock

Sand end clay mixed
Hard send and clay
Sticky cley

Sand and clay mixed
Herd clay and sand
Sandy

Hard lime rock

Sand and clay
Compact sand

Hard Lime rock

Hard send

Soap stone

Compact sand

Hard shell sand rock
Compect sand

Sand and Cley
Compact sand

Sand end cley

Hard send rock

Soft sand

Hard shell Lime roock
Clay and sand
Compact sand

Sand and cley

Sendy cley

Hard sand stone
Hard send and gravel
Hard compact sand
Sand and clay (soft)
Hard shell




® MARICOPA COUNTY MUNICIPAL WATER CONSERVATION
| DISTRICT NUMBER ONE

LOG OF WELL 13-21

L
Starting date: December 23, 1938
| Completion date: January 17, 1839
j Viater Level: 165 Ft,
| Perforated: 178 to 488 ~ 10 Holes per 12"
i‘. Driller: Roscoe Moss Company (B. Hatherley)
|
| 0~ 1 Cley
| 13 - T3 Caliche
| 75 - 82 Clay and caliche
i. 82 ~ 120 Sandy clay
120 - 123 Caliche
1283 - 145 Sandy clay
146 - 170 Cley end caliche
170 - 172 - Sendy clay
172 - 176 Sendy gravel mnd clay
o 176 - 182 Clay
182 - 188 Sendy eclay
188 -~ 260 Sendy clay end streeks celiche
260 -~ 318 Sticky clay end stresks caliche
318 - 360 Clay
360 - 374 Hard clay and small streeks caliche
® 374 - 504 Clay and hard streaks
[
®
®




MARICOPA COUNTY MUNICIPAL WATER CONSERVATION

Starting Date:
Completion Dates
Water Levels

Perforated:
Driller:s

12

18

30

35

53

56
118
136
140
154
183
198
249
260
270
280
295
303
322
324
364
400

12

18

30

35

53

56

118
136
140
154
183
198
249
260
270
280
295
303
322
324
364
400

500

DISTRICT NUMBER ONE

LOG OF WELL M.C.-746

October 17, 1938

November 28, 1938

180

182 to 484 - 10 Holes per 12"
Roscoe Moss Company

Hard red clay

Caliche

Sandy red olay

Callche

Brown cleay

Gravel & clay

Sandy brown clay

Clay & caliche

Gravel & caliche
Caliche

Brown sandy clay
Gravel & caliche

Sandy brown clay
Caliche & gravel

Hard brown cleay
Cemented gravel to 3"
Brown clay-gravel to 2"
Cemented gravel to 2"
Hard cemented sand, gravel to 2%
Sendy brown cley
Conglomerate

Sendy brown clay, cemented streaks
Conglomerate



PY MARICOPA COUNTY MUNICIPAL WATER CONSERVATION
DISTRICT NUMBER ONE

Starting Date: October 20, 1938
Completion Date? November 25, 1938 -
Weter Level: 190t g"
Perforated: 512-~194 10 Holes per 12"
Driller: Roscoe Moss Company
o
0-3 Clay
3 -6 ' Herd pan
b = 13 Cley
13 -~ 14 Send & gravel
14 ~ 31 Cley
o 31 - 62 Tight sand & gravel partly cemented
62 =~ €6 Cley
66 - 104 Sandy clay
104 - 114 Tightly packed send & gravel
114 - 128 Sandy cley
128 - 133 Clay, sand & gravel
® 133 - 175 Sendy cley
175 - 182 Clay, little sand & gravel mixed
182 - 202 Cley & little send
202 - 216 Sandy clay
2156 - 220 Sand & small gravel & clay
| 220 - 270 Clay
® 270 - 280 Send & gravel & little clay
280 =~ 285 Cley & caliche
285 -~ 295 Cley
295 - 298 Clay & caliohe
298 - 344 Hard clay
344 - 360 Sandy clay
‘ 360 - 380 Hard cley
| . 380 - 387 Conglomerate
| 387 - 391 Herd clay
| 391 - 409 Clay & gravel
409 -~ 422 Hard clsy _
422 - 450 Cley, send & gravel
o 450 - 482 Sticky cley
482 - 525 Cley & little sand & gravel
®




MARICOPA COUNTY MUNICIPAL WATER CONSERVATION

Starting Detes
Completion Date:
Water Level:

Perforated:
Driller:

10
26
32
50
62

84

94
106
1566
223
227
260
308
316
346
370
398
402
404
408
410
430
439
444
450
458
464
472
490

10

26

32

50

62

76

84

94

106
165
223
227
260
308
316
346
370
398
402
404
408
410
430
439
444
450
458
464
472
490
500

DISTRICT NUMBER ONE

LOG OF WELL MC-895

October 24, 1938

November 30, 1938

140 :

150t to 484' - 10 holes per 12"
Roscoe Moss Company

Sandy clay

Clay end gravel
Caliche

Gravel to 10"

Sandy cley

Sandy olay % gravel
Caliche

Sandy clay

Soft cemented sand
Hard olay & gravel
Herd caliche clay
Soft sandy cley

Hard caliche clay
Soft sticky clay

Clay & grevel

Sandy clay

Hard clay

Cemented sand & gravel
Caliche

Fine send, tight
Cemented sand & gravel
Hard sandy clay
Cemented send & gravel
Concrete

Hard celiche clay
Hard sendy clay
Caliche clay
Sand-gravel in clay
Cemented sand .
Gravel in hard clay
Cemented sand & gravel




MARICOPA COUNTY MUNICIPAL WATER CONSERVATION
® DISTRICT NUMBER ONE

LOG OF WELL MC-938

@ Starting Date: April 1, 1939
| Completion Date: April 25, 1938
i Water Level: 208
; , Perforated: 206 to 236 - 10 Holes per 12"
1 Driller: Roscoe Moss Company
o
0~ 10 Clay end caliche
10 - 22 Sand gravel & little clay
22 -~ 30 Sendy clay
® 30 - 77 Clay & little sand & gravel mixed
77 - 93 Clay emd caliche
93 =~ 100 Clay caliche & sand streaks
100 - 120 Caliche
120 - 142 Clay and caliche
142 - 150 Packed sand & gravel
o 150 - 176 Packed sand & gravel
175 - 180 Clay sand & gravel
180 = 252 Sandy clay mnd little gravel
252 - 265 Sticky Clay :
265 - 326 Clay and caliche
326 - 332 Sticky clay
g _ 332 - 404 Clay
404 - 408 Caliche
408 ~ 480 Clay
480 - 500 Sandy clay
500 - 506 Clay
° 508 =~ 550 Clay end caliche
®
L




® MARICOPA COUNTY MUNICIPAL WATER CONSERVATION |
DISTRICT NUMBER ONE

LOG OF WELL NO, 2-~26

‘. Starting Date: August 22, 1939
Completion Date: October 14, 1939
Depth: 550 feet
Perforated: 204! to 534', 10 Holes per 12"
Driller: Roscoe Moss Company
[
| 0~8 Clay, caliche and some gravel
| 8 - 45 Birown clsy, caliche
® 45 - 60 Seandy brown clay with some gravel
| 60 - 75 Tight gravel
1 76 - 93 Brown clay
| 93 - 105 Tight gravel
| 105 - 156 Brown elay, caliche
165 =~ 167 Packed sand
® 167 -~ 188 Brown clay, caliche
188 ~ 194 Cley, some gravel
194 - 249 Brown clay
249 =~ 251 Sandy brown clay, some gravel
261 - 424 Brown clay
424 - 430 Caliche, cement
® 430 - 519 Brown clay
519 ~ 550 Brown clay with stresks of cement
®
®
o




MARICOPA COUNTY MUNWICIPAL WATER CONSERVATION
o DISTRICT NUMBER ONE

LOG OF WELL M.C. 1067

Starting Date: - November 29, 1938
o Completion Date: December 22, 1938
Water Level: ' 202,75
Perforated: 220 to 484 - 10 Holes per 12"
Driller: Roscoe Moss Company
® 0-3 Sandy Brown Cleay
3 -6 Send, Gravel to 1"
6~ 13 Sandy red clay
| 13 - 46 Sandy Brown clay
46 -~ 81 Sandy brown clsy - cemented streaks
81 - 90 Caliche
@ 90 ~ 129 Brown clay
129 - 145 Brown clay and caliche
145 - 168 Brown clay
168 ~ 172 Send and Gravel
172 -~ 463 Brown clay
463 - 465 Gravel and clay
® . 465 - 500 Brown olay
o
®
®
[ ]




MARICOPA COUNTY MUNICIPAL WATER CONSERVATION
® DISTRICT NUMBER ONE

LOG OF WELL - 3-26

Starting Date: October 23, 1937
() Completion Date: February 5, 1938
0=-3 Surface Soil 595 = 600 Brown clay and Rock
() 8 = 20 Hard Caliche 600 - 615 Gray lime rock
20 - 32 Coarse Sand 815 - 622 Sandstone
32 - 41 Cemented Fine Sand 622 -~ 625 Coarse Gray Sand
4) - 66 Boulders & Gravel 625 - 675 Brown Sand.
65 - 110 Cemented Sand 675 - 685 Cemented Fine Sand
| 110 - 131 Boulders and Gravel 685 = 707 Brown Sand
) 131 - 184 Sand end Gravel 707 = 710 -White clay and rocks
| 184 - 205 Hard Brown Sand (Water Cut) 710 - 735 Hard Brown Sand
205 =~ 207 Good Gravel (Water Cut) 735 = 745 Brown Sandy Clay
207 - 362 Brown Sandy Clay 745 - 756 Find sand
362 = 367 Gray Sandstone 756 « 760 Hard Sand and gravel
367 - 407 Sandy Lime Rock 760 - 823 Brown sandy clay
(] 407 -~ 418 Herd Lime Clay 823 - 825 Lime rock
418 - 458 Brown Sandy Clay 825 - 830 Sand and small rocks
458 ~ 467 Cemented Sand 830 ~ 833 Lime rock
467 ~ 540 Brown Sandy Formation 833 -~ 847 Sand and gravel
540 ~ 580 Gray clay mixed with rock 847 - 857 ~ Brown clay end sand
580 ~ 595 Good sand and Gravel
o
o
o
L




11/16/46
e , - PRELIMINARY ENGINEERING REPORT
YHITE TAWRS Mg S [
® . The Vhite Tanks Dem /¥, sponsored by the Maricopa Gcounty Water Consere

vation Distriot, is loocated near the base of the Vhite Tanks mountaing about
seven miles west of Litohfield Pafk. Arizona, |
® Drainage from the White Tanks mountaini.nnd‘ l:‘romvnv part of Trilby Wash
is concentrated along the main cansl of the ﬂponuor‘i. qyatom; overflowing it
at times and spreading over the adjacent farm lands, eausing considerabls
° damage to both the canal and the lands ,
Preliminary surveys and investigations have been ngdo of the entire
ares to determine the feasibility of a sorles of damu b.nq cshammels needed
Q. for oqnxplato control of the mtor;hed nmoff. It has bb@ determined that
three dams with a total storage capacity o!f apprqxhatqu 20,000 aon'feoi.
will be adcqgatn for thias controls The location, sise and capacity of Dam
°® 4B have been based on nti'mto.s of rum‘aff from its ﬁ‘acuhod. iugmmted by
‘ runoff diverted from the two other dams to be constructed sometime in the
future. | . '_ L . |
°® Since all streams in thie area are of intermittent flow, runoff was
| estimated on a reinfall intensity of l.4 inches over a period of 2‘/474"5 =
hours, (Detorminatiqn by J« He Dorrah.) é_r m“oxpcoitcd iso;t:a‘l runoff of 19.506 |
o | Aore feet, - - ‘ | ‘
Soils investigations are now being ocondusted by Rey B Decker for dee

termining depth of cutoff trench, location of borrow pifzﬂ. selection of
o materials, etoce The results of his tests will be incorporated in the final

plans of the job,




-l

\. The Caterpillar Equipmont Company has utabnshtd hndquartero for a

} proving ground near the site of Dam #8, and have ton'cutiﬂly agreed to do
considerable oarbh moving on this job as an experimental measure in tubing

. out new designs under actual on=-the~job oendi‘bionu In vitvr of this, our
rooomondation is that an earth £111 dem be construo’aod, 10,660 feet long by
40 foot high, the reservoir having a eaptclty of 7,800 aore feete This will

¢ supply storage for nm;sh of the runoff to be diverted by the other two dams (#1 & 2)

 to be built in the future. The spillway 1{111 be 160 feet wide with a oapaoiﬁy

of 660 ofs, The outlet atfuoturo will consist of a reinforeed sonorete oulvert

® S¢6 x 348 opening, oontronod by a vertieal urt uluioc 5ato. The nominal
oapaoity of the outlet will be 200 at‘u

oom labor, equipmont u.m\ materiall for the outlet utruoturo will be

® furnished by the sponsor, as well as a_nurvoy‘ party for layoub and inspeo=
4ion work. A perlodlc Qupoetion by 8.0.8+ technicians is all that will be
required after plans and specifications have been completeds

o : ' :

[

[

|
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o $9s- 111357 ) Lo SE&S
: UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL. CONSERVATION SERVICE
Room 6029 Federal Building, Phoenix, Arizcna 85025
® SUBIECT: WS = Fngineering ~ Powerline Channel, DATE: Qctober 12,
, White Tanks Project 1971
TO: )
Merion E. Strong
| . State Coneervationist
N On October 12 1 dimcussed the powerline channel situation briefly
| with Mr. Lee Ohsiek, FPlood Control Engineer with the Maricopa
; County Flood Control District.
.____ Mr. Ohsiek advised that they have graded the accees roads parallel-
| ing the concrete lined channel to improve surface drainage and
i prevent surface runoff from overflowing the channel banks.
| Mr. Ohsiek aleo advised that he would request us to sccompany him
| on a field inepection of the channel damage as soon as the water
\‘ has ceased to run in the channels.
We agreed toc meet Mr, Brand of the Caterpillar Proving Grounde for
| an on-site review on October 19 of the changes in drsinasge patterns
that have occurred on the watershed of the White Tanke Pilot: Watershed
d Project.
7., 7
,/’-"‘"’" o e i lZ? oy e L S
-:fg./J + Turner e Sl
State Conservation Engineer
.J ' cct J. Hickerson
WEP
Design Section
P. Tilker
[
®
) o
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¢ UNITED STATES DEPARTMENT OF AGRICULTURE o
SON. CONSERVATION SERVICE ~ River Bessin-Wetershed Planning Steff
KXRXXXXXXKXAKXHINR Suite 326, Arizona Title Bldge.s 11l West fMonros St.
Phoenix, Arizona 85003
o SUBIEC T 4G w PL 566 - White Tenks Dam No. 4 DATE: December 14, 1970
ten Je Jo Turner
® |
WHITE TANKS FLOOD REPORT
J
1. In the summer of 1954 two flood control structures, identified as
thite Tanks No. 3 end No. 4, were built by the Soil Conservation
‘ Service in cooperetion with the County of Maricope snd the Municipel
o tiater Conservation District No. 1. —

2. The project was known as the White Tanks Erosion Control Projeet end
SCS participastion was under the Pilot Wetershed Progrem.

| 3, It is reported that 4,5" of precipitation were recorded in @ guage
o nesr the intersection of Jeck Rebbit Road (195th Avenus) and West
Indien School Roade According to ths Salt Lake City R.F.C. map,

1 dated October 20, 1970, ths totel srea was in the 4" rainfell srea.
‘ The 100-year, 24~hour storm for this esrea is 4,0 inches,

\ 4, The rain is reported to have started about midafterncun on Saturday,
}. September 5, 1970, The maximum intensity is believed to hsve occurred
\ hetween 6100 end 8400 pems It was reported that wator started flowing
across Jack Rabbit Road in the vieinity of Thomes Roed sbout 7100 p.m.
| and ceased to flow ecross the road ebout 9300 pem,

5. The elevetion of the high point of the watershed is 3671*, The spill-

® ' ways of Structure No. 4 are at elevetion 1050' with the top of the
structure at 1056'. The elevation st the rein gaugas is approximately
1165°,

6. Structure No. 4 ues designad to impound 1036 ecre-fest from a dreinags
arsa of 10.3 sgusre miles.

7. Since 1954 developments north end west of Indien School Road and Tuthill
road have caused four square miles of watershed originally designed to
flow into Structure No. 3 end an additional 1.8 squere miles of watershed
to flow into Structure No. 4 along Tuthill Road. Additional lend develope

° 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 and of Structure No. 4 along Jack Rabbit Road.

J
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Turnar 2

Thus at the time of the etorm thors wea & totel of 10.9 sguace miles

of watershed ceontributing to Strustures No. Ay This is 8.5 stusre miles
more than the structure sas designed to hendle,

it should be noted that deposition of goorse sands In the west chennel
of Jack fiebbit Roed 1imit tha flow of weter diverted inte Structure

Noe 8, Excsss flogd wotnra flowing south aleng Jeck Rabhit Aoed cvere
flewad the pevement in the vieinity of Thomas end MeCoxell Reads causing
camage Lo an wiknosn numbar of homes in the subdivisions aest of Jack
flobb it Road,

High watpr merks indieats thet Btructure #4 Filled erdd the 160° wide
weat emurgency esrth eoillwey Flowed for o short period st » tepth
evereqling nbout 0,8 ft.  The epproximate maximum discherge feom the
epilluey wes 250 cfs, There wes no srosion in the chonnsl except for
e amall 1° cepp headout et the axtreme south ond where It omptisd into
n Flood chennol sleng tha roeth elde of an suxiliery Alr Foerce Lending
Filelde The flood chsnnal sppesred to have been certying ten to twenty
times the spillwey flou, ,

Flow thraugh tha 175% side north ewmergency escth apillway evereged
shout 1.68% fn depthe Yhe approximate maximun dischergo wee G50 nfa.
Survays #fler the flood fndicets thot the crest of this spilluey {s

now ehout 0,4 balow the elevetfon It wae at the time of completion,

It &% holisved thoet most of the lowering of the esrth epillwsy crest
rasulted from wind erceion ond Trom use of the cleored epilluey crost
srom o x trivecey for vehicles end o8 & practice ground for horsemen
antt motorayelists during the 18 yeers sinea 1te conmstruction. The high
seiary marks {ndicats thal the water surface wes D.4' highar at the Jeck
Rahbit Roed eplliwey then et the Tuthill Roed (west) spillwey., This
tuuld heave baen the rosult of weve ection or ¢ west wind scross the

one mile reech of the rceservsirs Eroslon fn this spillumy from this
stopm was neglicibles. Flood weter through the spillwey crossed
wnimproved desprt for one-fwlf mile before co-mingling with water
flowing from the north end west.

Tha twe geted principel splllseys remained closad during the atorm,

Hnet they been gosn they would have hed 1ittle effect uvpon the reservolr
hydeoareph hecouse of the intense short parind of runolffs  The reservolr
wes eaptind through sespege inte the reservoir eree.

Structura Hoa 3, with e cepacity of 265% wcrasxfept end u design watershed
srem of 24,1 square miles, recelved en inflow of epproximetaely 380
roeow-feet, The rainfell on this satershed wan from 3 inches te 4 inches
aceording to the Srlt Lake City AF.C. Preliminery Storm Total ®ap,

fo mentionm! in peregraph T, four squsre wileo of this wstershad have




’ Jo Jo Turner ‘ 3

been diverted into the wetershed nf Structurae No. 4, These four
aguers miles are loceted in the ores where tha rainfell wes 4 inches
or mpre snd whera the storm wes guite intense,

: 14, Besed on current 5CS criteris for u Cless C Structure this storm was
® squel to the design storm for the principsl spilluway hydtogrsph,
’ Because of Lhe extra drainege eres there was some flow through the
emergency eplllweya.

15, Gesed on a Class L Structurs Clessificetion snd s drelnage srea of

10,3 squere miles an emergency spillwey hydrograph wem routed through
i the existing Structure No. 4. This routing showed that the sarth
| ‘spillways would have o discherge of 8308 cfe. with the weter surfece at aeleva-
} tion 1054.2 end » veloeity of 7.0 ft/sec in tha west spillwey =nd 7.6 Pt/sec
in the north spilluwey.

16« A Fresboard Hydrograph bassd on 10.3 sgquere milss wes routed through the
axisting Structure 4 and it was found to overtop the existing structure
while the {nflow wes still increasing, If it is desired to keep the seme
size apillwey in width st the present locmtion it will be necessery to
rafise the dem epproximately 5 fest to handle the freeboard storm. The
existing structurs has # meximum storasge cepscity of 2,000 mcre feet,
while to handle the freehoerd storm it would be necessary to stors sround
3,200 ecre feet, when the spillwsys sre flowing 29,000 cfs.

17. Since the original desinegs aree cennot ba hendled hy the existing Structure
Meo 4, ib 48 reccmmended thet considarstion be given te corrsct the
overloading of Structure No. 4 by combinaticna of the following alternss
tivasy

A, HRedesign the roadwey fille end chennels in Sections 18 and 13 so
23 to permit the four sgusre mile aree in parts of Sections 2, 3,
19, 11, 12, 13 and 14 sc the area will drain into structure No., 3
es originally planned. (See mep atteched,)

@ Be Construct one or more small reterding structure north of Indian
School Noed to control runoff from ell or psris of Sections 13, 14,
17, 18, 19 and 20, (Structure No. 4 was not designed to receive
runoff frem this srea but sinca 1954 the runoff has besn directed
into Structure No. 4).

[ ) . Enlarge Structurs No. 4 to enable it to safely handle runoff from
the originel Brainegs erea plus tha drainags from Section 29 end
32 that wes not eoriginelly plenned to be handled by Structure No. 4




Je J. Turner ' 4

This enlergement csn be done by widsning the existing spillusy
® so the dem will not he overtoppad or by reising the dam to praevent |
! the overtopping or e combination of the two. ;

(1) The existing spillwesys will discharga 12,000 cfs. with a velocity ,
of spproximately 8.5 fpe. IFf the existing spillway is retsined l
and the problem is connacted by reising the dem it may be nscessary

elevation 1063, At this elesvation the storsge will ba approximately
4,000 ac. ft. with the spillweye discherging 85,000 cfs. The above
. numbers reflect the routing of s Cless "C' freeboerd storm through

li the structure.

® to protect the spillways from srosion by lining with concrete
| or some other type of protection.
1
| D, If it is desired to control the entire 18.9 sq. mi. drainage ereas
with Structure #4 and the epillusys ere kept at their present location
Py | end slevation, it will ba necessary to relss the top of the dem to

| The Emergency Hydrograph routed through the structure for the 18,9 sq,
o ’; mi. drsinsge shows thes spillweys would need to handle 16,000 cfs with

‘ the upstresm wetsr surfece at slevstion 1056.0. The veloeity in the
west spillway would bs 9.1 fps and the velocity in the north spilluway
would ba 9.7 fps.

F. If it is not feesible to increasse the size of the sxisting Structure
® No. 4, additional flood control structures should be built upstresm
from Structure No. 4. UOne possible location would be in the S.E.

, cornar of Section No. 23. Another possible location would be in
Sectfion No, 29.

F. The existing principal spillway pipes are not being used as designed. i

o The dounstresm outlet channals for these pipes hevae nsver been con- :
structed. ‘;
]
Conclusionst:
® | 1t is spparent thet structure No. 4 es it exists todey is not » safe structure
i sccording te our criteria for e Class "C3 Structure. Since the original 10.3 |
: 1 square mile drainsge erem cannot be safely handled by the structure, the extra ‘
B drainnge aree diverted into the structure cen ba controlled before it gets to
i Structure No. 4 or the structure can be enlarged to handle it.
e
Janas M. Melone Aohert M. Bertels
Hydraulic Engineer : Engineering Speclalist
J Attechments
o

! ccs R. E. Rallison - Portlend
i Ge lWatt
C. Maguire

Jmm/RMB smh




\.
o
o bs]
[‘1’) (\\
§ \
®
®
/
o / / !
. |
s . - w__l \
o\ — —
1) '.".'\V.\-.\\“t’
, Lake r‘|e Ay 10
. U 11"!!"\ no/ f——‘ /
Bear (G' \ W

D(‘_ Vc\l\cj | W

o l/l/;/ gl
* :\”&/ 2 !/

l/"'\

! ~N
33° | \
° 32 .
[ )
/‘6/ baitiare Storm T tl
c/a/ ) ;./( /T70 E
. Salt Laote C’);j LLa. |
//Z o/~ i
Srrced /Z//a/70
/é)/’7 5@/*7/@/5




@
o 24 J
o e TR T T l perang = _(‘_S_thg‘ Roud-
- \pl\ ,tl"'" . ;
. 25 \/ - 30 i 28 <‘
= ::‘i},_s}__ = R o Q—d——- “
i
l ]
M s
¢ 33 gil
e
I
'[N .
Mc Do':, ell Road |
I
< o h
* £ 4 3 '
Van _Buren Street

T

Jack 4







'

Voadnorotagy § Tanaea®ed Yiaceins I'nle, TR0, Popeland, Oraenn

"“'} l",.‘.... ‘hnn TETe nr‘dﬁlicg : !

Trodant, Anlearn

Ta T Tmenating Dleoator, Daclescrias 3ydndon

GOS8, Yaihlasssn B, O

My haws maesdyed a reamrnf f=an the Arisong arntn nqanmrvmhﬁnniﬁt to

Nt

ek : g SR AR P o R

pravtlo catdeqton of ano'ahle wostdman oree Inteatlon fnr von iy Aogleatlan
, ‘ T T nna tn Ados e

o eallloae fon o tin prateet avasa onag of vhoeting M otoustenng

crotentio ava elass (o) frem o hagazd atandaoiat (leeatinng mans aTa
astnnlis 1, :

e

ey

Fhe HM1ea Tanka poajent s eovatoaeted o3 a n1lan nyatect Aurlaa s

Ne e

rtd=T100 e and oo rach omnller apdlioay eapneities chan pronont Jar

YL L R Rk - B . o et - e v ;e ol s
critenta moandea,  Tan atreators dn 6hn pralent had avhatannial Dless
Einornt (ha epepannes sadllnay phin nant Sapikanher acd At trasong o

mnfros o7 mhlg attucturn ool etham 40 the ny nu“u nz boing cyaleaced,

Tho Doatesn eralenn dn aporonehlag fha £1ua) daslen atnea. The wnth nlan

v areroned comn o vanma Ao ualan enloarla 8had aze actagantinlly lovor than

prenon Aar erletin, . The atreeturas o311 ha da aoiened waira Sho monf egrTong

walucs o7 TN, Racpian of recont peflinenonty 1n aatinatdat T, s rsedored

17 an petonad panieata olahn ha nlgnlficantdy d8Iamoan than quuﬁﬂ pPrldnied

fx1 Tlan e Buaransy Tanhniea] ! thleh hara ganerally nravna o ha on
Ny aldn,  AMnhoush thn \11“& Tank ommialng oo pat o najor barplar,

T nffnﬂﬁ conslderahla Iaflusnea ea sreainliation frandacy Aad manat,
~ota thnr eho Thite Toall nnojent 41a adfacont £o tha Buckare project, ‘
thn opronfea aide of Chn comatalan, |

o g haaafal wlhaf the epeclal ofadisg branch of tha Trashoy BrTenn enn
nroanide v oafe) an undalnd eakdmane nf THR av an indisatinn of 1ieeln
proonted atanen w2ithin a covparvativalv ahert pevded of tint. U2 underntand
that mons o7 the ralaglonahiing davaloped in ma’tdng tha roviond TF-4) mapa o

are anntichla ta nho pathads oo

2l foxr cs“inﬂ Iag TV co 1eas tima 40 roquived
a1 complotod,

ohery 205 gundy hag ba

Azlzova wonld 1ike an dadlentlon of whether this sran perits furthor stedy

and 1€ 4t doen, wa ronld ilka an estfmate of P2 for 6 ond 25
houTa noanh rieh areal corvoction foo orq for aveas vaaning fren A0 2o 73
gaeatn niiag by Pebhepary L.

By Tannns 13

Plrase alving what vea can do 4n thin mattor, o

Ta Ta Toun ces o T g v

Moy, TR0 ale He He Font, Hashingron, De (s
Gaorae as%, Phoeain

Ja Jo Eurneg, Thoonin |

Jane:s Hnlonn, Phoenin




° | , WORK PLAN . " " G
~ WHITE TANKS WATERSHED =~ ‘" o

ARIZONA
‘ 4 Ja ; (L0 e
® 4 " s . »
10y IL_M "
p 7% | L
%% P~. P & 1\ :____%g |
, s ? R S A )
' A Al
| . ‘/ . g ' 3
@ |

ROSLEY

NN
N

7] - 101 o
® el /3
/ i
g 4 T D
S %
_ k.
o i 4

N
N
N
N

NI
gl
B i L :
I b
o | / !
® PREPARED BY ;
' rfﬁwj} 7 UNITED s?gltlég%b%z%?éﬁts);i\{;':fcuuuns . | !




o
Condensed Summary
@ WHITE TANK AND TRILBY WASH PROJECTS
1 ARIZONA
Structure Structure McMicken
No.3 [ . No.4 Dam
[
Cooperating Federal Agency - -: 1954, SCS : 1954, sCs : 1956, C of E
Length = - - - - -« =~ - - = : 1.5 Mi, : 1.3 Mi, t 9.3 Mi.
Drainage Area - - - - == -« - - : 24 sq. mi. : 10 sq. mi. : 223 sq. mi.
Max. Fill height - - - - ~ « - 1 30 fr. : 20 fr. 1 38 ft.
Srillway Size = = = = « - « o : 800 ft. t 2@165 fr., 2,000 ft,
] Spillway Capacity - ~ - - - - : 11,750 cfs, : 4400 cfs. : 60,000 cfs, ?!{
Reservoir Capacity in A.F.- ~ 1 2655 AF : 1036 4AF : 19,000 AF £
: : : ;
Reservoir Capacity in inches : : : i
of Tunoff - = = « « o o o o : 2.1 : 1.9 : Ll.6 y
® Crest Width = m = = m = = = ~ 1 10" : 10° ;o 12° )
Side slope = = « = = = = w = 2 251 & 2:1 : 2:1 & 2:1 : 2%:1 & 2:1
Mo. of outlets = = = = = » = : 3 pipes : 2 pipes : 1 box
Size of outlets = « = = e « 48" 48" & 24": 30" & 36V : 11" x 20" .
Max. Discharge through outlets: ~ - - = R : 4400 cfs. ;
fivacuation time - -~ -« + - - :+80 hrs. : 118 hrs. R
® Sediment Production: : : :
Ac.Ft.Per sq.mi.per yr.est.: .3 : .3 : 25
7 A a0 ’_(
D 9 ed . 127
Ao ey, A .
: £ - .
Total cost of Project ~ -~ - - : . $395,145.00 : $2,180,000.00
° Private Contributions - = - : " 196,057.00 : 180,000,00
Public Contribuvtions = « -~ 199,088.00 . : 2,000,000,00 3
fmnual 0 & M cost(Non=Federal): 3,750.00 : 17,000.00 ;
Estimated annual cost of _ : : f
project : :
(50 yr. amortization) = = « 20,860.00 : 115,000.00
® Estimated annual benefits - -~ : :
(50 yr. amortization) ~ =~ =~ 35,220.00 : 200,000.00
Benefit - cost ratio 1.7 to 1
® (
. §
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WORK PLAN
WHITE TANK WATERSHED PROTECTION PROJECT
AGUA FRIA RIVER WATERSHED
MARICOPA COUNTY, ARIZONA.

INTRODUCTION

Authordity « The Federal partioipation outl;ned 1n this work
plan is expected to be performed under the authorlty of the Soil
Conservation Aot of 1935 (Publio Law No. 46 74th Congress) and
other authorltleo of the national programs of oonoerned agenciess

S ity N
Purpo,e and Seope of the Plan - The purpoee of thls plan is

to state speoifically the practlces and measures requared and
feasible and how thoy w111 be oarried out to achleve the maximum
practicable reduction of erosion, floodwater and sadloent |

damages . Appllcation of thls mutually developed plan will pro-
vide protection and improvement of 1ano and water resouroos whioh
it has been agreed oan be undertaken at th1s t1me w1th the oomblned
facilities of loocal 1nterests, State and Federal agencies;. Upon
completion and oontinued maintenance of the messures set forth in
this plan, agrloultural produotion will be'sustalned at a level
corresponding to the oapabilmty of the 1and and the welfare of the
landowner's and operators, ‘the oommunlty, and Stake and the Nation

will be promoted thereby. The area in the subwatershed is entlrely

in Maricopa County and conteins 59,156 ‘aores, or 9244 equare milese

e e
PR e

SRR
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SUMMARY OF PLAN g
o |
This plan is a combination of land treatmont practices and .
moasuros used for the oconservation of water and watershed lands which
° contribute direotly to flood prevent1on, e.nd of measures primarlly
for flood prevention. The works of 1mprov<ament as hsted in combined
Tables 1 and 2 are planned to be oompleted entlrels' during oalandar
° yoar 1954, at an estimated total cost of $417 375, said oost to be
shared 3?18 287, by the non—Federal interests and $199,088 by the
Federal Governmente These estimates include the current oostg of
Py loenl interests and Federal agencies undér tt‘nel. going nat.iopal proé
grams pertaining to the objeotives of this plans '
Tho Agua Fria Soil Conservatlon Dzstnot hareafter ret‘erred to
® as the "District" will assume ov'erall responsib:lity for future g

operation and ma:.ntenanoe of this progect. This Dlstrlct has arranged
with the Marioopa County Municipal Water Conservat:.on District :{f=1

Q (Locally known and herelnafter referred to as the Beardsley Projeot)
an irrigation distriot orgamzed undar laws of Arlzona to assumo
specifio respons:.bllity for overall periodio inspectnon of the |

Q measures prn.marily f‘or flood prevent:.on and for naintenance of the

| floodwater retarding structures and dlrectly associated measures at

en estimated ennrual cost éf $3:,750..

Qe Comparison of Benefit and Cost -~ When the works of improvement ¢

are applied and operating at full effectiveness, the ratio of the
estimated average annual benefit ($35,350) to the estimated average

¢ annuel value of the cost $20,86D is 1.7 to 1 based on ourrent price 1

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

The White Tank Mountains generally form the western edge of the
Apua Fria River Watershed near its confluence with the Gila River,
Irainage from the eastern face of the White Tank Mountainsg is divided
between Trilby Wesh on the north, tributary to the Agua Fria River,
and an intermittent stream looélly Enowp as Avondale Wesh, tributary
to the Gila River on the south. It is this southgrn portion of the
White Tank Mountain drainage area that comériaes the subwatershed area
covered by this‘plan.ﬂiThe watershed has a gross area of 59,136 acras,
of which 25,024 acres are mountain end foothill slqpes comprising the
drainage area and flood sources The remaining 34,112 acres are
intensively irrigated laﬁdllying on'a broad, gently sloping alluvial
fan and terrace which have an aferage slope to the southeast of about
0.4 percents  Channels are very poorly defined or even non-existent
through the ocultiveted areas,.maki;é the congtruction of floodways
through the farmland to the Giléﬂéiver impracticale

Follow1ng the disastrous floods of 1951 the Agua Fria Soil Conser=-

Sy

vation Distriot with the techn:cal assxstanoe of the Soi) Conservation

KBS

Service prepaered plans des1gned tolféduoe the damages caused by flash
runoffs frdm the White fank'~<T;1iﬁilwash Qatersheds. Construction

of & series of four primary detentlon struotures numbered (1) to (4)
raspsotively were planned, near the mouths of Trilby and Avondale
Washese Damage to military and national defense installations in the
area, however, led to the 1n1ti§t£;; S& the Corps of Engineers of plans
for the protection of these installations fronlwater originating in

the Trilby Wash draxnage. These plans of the Corps of Engineers also

protect the irrigated lands from floods from Trilby Wash so no further
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consideration was given by the Sojl Conservation Service for structures
(1) and (2) of their oripginal plan,

The Avondale Wesh wdﬁe%shod has.no proteotion and therafors
aetivo interest in watershed protection has been maintained in this
aroa. The necessity for struotures 3 and 4 remains, if adequate pro-
toction to farm lands is to be obtained. Sinqe the numerioal designo-
tion hes become recognized through usage, it has been retained
throughout this reporte Costs of original plenning on these four -
structures have been prorated and those applying to struotures 3 and 4
are charged as a portion of the engineering costs in&ident to this plane

The soils of the area comprise recent alluvial soils along the
Gila River, the moderately developed fan soils of the intermediate
slopes and the shallow soil materials and rooks in the White Tank
Mountainse The soils of the intermediate slopes, inecluding the bulk .
of the cultivated lands, are moderately deep, deep or very deep,
calcareous, moderately developed fan soilse They are derivéd prinoipal=
ly from granites and schists,

Soils derived from these parent materials compeot badly as a rule
and as a result water penetrates slowly and they are highly susceptible
to erosions The organic matter content is low but the general fertility
level is good with the possible exception of nitrogone

Tho soils of the area have been classified according to their
permanent limitations and hazards into five capebility clessese The
non~arable lands fall into classes VI, VII and VIII, whereas the. -
cultivated lands fall into classes I and II. See Map 2. Irrigation

is required for successful crop production. Water for irrigation is

available and exceptionally high crop yields are obtaineds
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Class I lends are productive farm lands with very few or no perma-
nont hazards or limitationss These lands are subject to ﬁ moderate
overflow hazard at the present time. The proposed program will greatly
roduoe this hezard. Class 1I lands have & few recognized limitations
and under the conservation farming being practiced in this area safe
and continuing produotion is essurede The limitation which plaoces theso
lands in Class II is the greater slope whioh oreates an erosion hazarde.
Iond leveling and adjustment of length of irrigation rums keep erosion
ot A minimum. Class II lends are also subjeot to a modorate overflow
hezaxrd whioh will be greatly reduced by this project works. Good land
management, including the use of fertilizers and crop rotations to
improve soil struoture, is essential to keep the soils of both olasses
I and II produotives

Class VI lands consist of desert bottom intermingled with rolling |
deseort plaine The solls are medium textured and subjeot to gullying
whon the vegetative cover is depleteds The dominant climsx vegetation
is saocaton and big galletas Class VI lands have moderate rates of
runoffs

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

The upper portion of the watershed is mepped as desert mountains
and includes capability olesses VII and VIII. These lands consist of
bhare roék or rough, stony, mostly shallow soilse Vegetation consists {
of desert shrubs such as encelia, bursage, cactus cholla, lycium,

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

and black gmdm&. Runoff rates are very highe Infiltration rates for
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nlasses VI, VII and VITT vary from +10 inches per hour on the less
permeable shallow soils to..GO inches per hour for the desert bottoms.
Sodimont production rates are relatively low in this area,

Tho elevation of the watershed varies from about 950 feet above
sea level at its confluence with the Gila River to 3,500 feet at the
orest of the White Tank Mountainz, Mean temperatures range from 50
degrees Fahrenheit in winter to 91 degrees in surmmer, with recorded
extrome tempersatures ranging from a low of 17 degrees to a high of
117 degreess, The average date of the last killing frost is March 3
and that of the first killing frost is November 22, or a normal frost
free period of 264 days. The mean annual precipitation is 8,04 inches,
which generally occurs in two well defined rainy seasons. The winter
rainy season usually extends through December, January and February,
while the summer season includes July and August and early Septembera. _
During the summer flood season the demage potential is very high due

to the fact that crops, especially cotton which is the staple crop in

e K

the aree, are very susceptible to damage., In contract, during the
winter flood season the value of crops is much lower., Most of the
cotton has been harvested at this time and the growing crops consist

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

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

>

extent, is the higher damage that land sustains due to the fact that
it is not so well protecteds. Other direct flood damages are not usually
affocted by the season in which the flood ocours.
The range land in the upper; mountainous part of this watershed
has sparse vegetation of the desert grassland type. Forage production

is low and generally grazing occurs only after periods of unusually

high proeipitation. Because of the low precipitation, difficulty of




access, and soarce watering facilities, grazing use has not significar
ly affected the vegetative cover in the upper portion of this wator-
shed.

The cultivated land is highly productive under irrigation and is
intensively farmed with cotton being the principal cash cropa Alfalfa
barley and various varieties of sorghums ere the principal feed crops.
Soms winter vegetables are grown on the less calcarsous soilse. Double
cropping is practiced to some extent, but not to the dogree found in
the Salt River Valley to the east. Farm units vary from small family=
size farms of forty to oighty acres to large commerciaml farms covering
several thousend acres. The value of erop production in the watershed
is estimeted at seven million dollars annually.

The %White Tank Watershed includes parts of three soil conservation
districts, the Agua Fria, Roosevelt and Buckeya. Because of the naturc
of the enabling legislation prior to an amendment adopted by the legis-
leture in 1954 soil conservation distriots in Arizona are limited to
areas used primarily for crop production. The non-arable flood pro=~
ducing portion of the yatershed is, thercfore, not included within

the boundaries of any district. The Agua Fria 50il Conservation

distriot sponsored this projeot as major structures and principal
damage areas are in this distriot.

Approximately 53 percent of the land in the watershed is privately
owneds Ownership of the remainder is about equally divided between the
State of Arizona and the Federal Governments The Federal land is all ¢
included in Arizona Grazing Distriet Number 3 and is administered by

the Bureau of Land Monegements Most of the high runoff producing

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




privately owned, See map 3,

The watershed is adequately served by a network of county roads
agarogating 62 miles. U, S. Highway No. 80 orosses the lower portinn
of the flood plain for a distance of four miles. Drainage ways are
poorly defined or non«exisﬁent in the flood plain, so destruction of
bridges does not constitute an important part of highway damages The
Southern Pacific railroad crosses the lower portion of the flood plain,
generally paralleling U. S. Highway No. 80. 1In additioh, the Santa Fe
Railway hes a branch line from Ennis extending about 2% miles into the
flood plain from the north. Portions of the supply canals of the Beards-
ley, Roosevelt, Goodyear and Buckeye Irrigation Districts lie within
the flood plaine All are subject to damage by floods. Many miles of
farm laterals serve the farm land in the watershed.

There are no incorporated towns within the watershed. Phoenix,
within 20 miles of the watershed, is the tfade center for this part of
Arizona. The small unincorporated villages of Liberty and Perryville
are in the lower end of the watersheds Cotton gins are loeated at various
places throughout the farming areaes The Caterpillar Tractor Company has
a proving ground for testing various types of earth moving equipment

near the central part of the wetershed,

‘FLOOD AND EROSION PROBLEMS AND DAMAGES !

Storm runoff from the White Tank Mountains and intervening foothill |
areas strike the Beardsley Canal at the western edge of the flood plaine.
Siphons have been installed along this canal at natural drainageweys so

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

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




- D o

to handle anything but small flowse. Occasionally even small flows
damage the oanal because aggradation causes shifts in the ohannols
abova the ocanal and floodwater mey strike a section of the canal

wharo there is no siphon, After the water passes over the Beardsley
Conal it tends to spread out because of the flat terrain and absence
of defined channelss This sheet flow is, however, modified by roads
and irrigation ditohes which tend to conocentrate the water until
suffioient volume is attained: to c;u;e it to break o#er into adjoining
fioldse Improved rcads have eroded in some cases to depths of 3 to

4 foat, Ponding usually occurs in the lower ends of flooded fields
until water over=-tops and breaches the irrig&tion latoral that has
oonsed the pondinge Other obstruotions such as railroad grades or
flood dikes may shift the area of overflow but seldom reduce it.
Attempts to control floodwater, once it has crossed the Beardsley
Canal, have not been successful. Farm property incurs the greatest
damage of eny type of property within the flood plain. Crop yields
are reduced by scouring of soil from the plant roots, ponding and
scalding due to high 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'§ield. In many cases where land damage is severe the land
cennot be cultivated until it has been releveleds Growing alfalfa
usually is not seriously damaged, but hay that has been cut is a
complete losse Land damage is greatest where water concentrates and
flows with considerable velocity as it does below breaks in ifrigation
laterals, road fills, or other obstructions and where there is no

protective cover from growing crops or orop stubbles
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Farm irrigation systemg'éfévdamaged by even relatively small floodsas
Earthon ditches generally require rebgilding after a flood, and the osase
of ditches formed aboée'the ground surfaoce oonsidefable dirt has to be
haulad in to build a néw ditehe Conorete lined ditches goenerally
withstand small floods, but scouring of the soil away from the lining
causos structural failurés-that are expensive to repair. Ooccasionally
pump motors are fouled by sediment and have to be repaired before they
can be used. In a few cases, irrigation wells have caved in and have
been abandoned,"Farm’improvemants are frequently damaged, though not
saeriously becsuse whter does not attain great depths. TFarm machinery
is damaged if the water reaches suffioient depth to deposit mud on
moving parts. Stored crops ahd supplies sustain damages; The lower
tiors of stacked baled hay that ere flooded usuelly rot and this also
requires the rebuilding of the St;Cko

Flood flows from the up?er watershed first strike the Beardsley
Canal with sufficient foroae to.sreaoh it in maeny places, larger floﬁds
also damage other canalss Siphoné and unloaders to spill floodwater
that gets into canals have been iﬁétalled, but these measures have been
of only minor benefit. The fioods>of 1951 breached canals in many places
and tore out meny sections of canal iiningg'ruined two irrigation wells
end washed out training dikese In some places the canal embankments
have been washed out so meny times th;t it is becoming inoreasingly
difficult to secure earth within reasonable distances to patch them.
the Beardsley Distriot hes been foroed to defer replacing some canal
lining until the flood hazard is reduced except where the canal gradient.

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

a result, water losses from seepage have inereasede County roads are




vary susoceptible to damage by floodwater. This is due primarily to
two reasonst first, road beds have eroded below ground level and now
sorve as chennelways, and second, the iooation of irrigation laterals
on the downstream side of eaét and west roads provide a natural
barrier to prevent water from draining off the road. As a result,
most roads are sub~-standard eand until such time as the flood hazerd
is reduced, permesnent road improvements are not pfactioable,

Reilroads in +the flood plain experience some damage in each flood.
The prineipal damage is loss of béllast where f loodwaters over-top
tha roadbeds Occasionally, the roadbed is washed out and requires
major repair work before trains ocan again move over the line,

Damage to power and telephone lines is usually limited to under~
mining & few poles, thereby necessitating resetting or straighteninga
The cost associated with this type of démage in this area is compara-
tively small,

The true value of property subject to damage in the flood plain
is estimeted at $23,900,00C, distributed as follows (1951 prices):

Agricultural o o s « o o o o $22,110,000,00

Irrigation Works o « e o o » o 1,320,000,00

Transportation Facilities o+ o » 370,000,00

Rural Non-Farm « « o« o o o o o o 100, 000 .00
Flood recopd; of the past 25 years indioate that dameging floods ocour
cnco in two years on the average. Analysis 6f high intensity storms
and examination of past flood records show that fully 85 percent of
the floods oan be expected during the summer months when crops are

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

1951 when floods in Januvary, July and two in August occurreds The

flood of August 28, 1951, caused direct damege of more than $200,000,
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The total primary direct flocdwater damnge is estimated to aversr .
® n29,220 annually, of whioh 47 percent is orop damage. About 23 percent
is irrigation system damage including farm laterals, 15 percent is land
damape and the remainder consists of damage to transportation facilities
o and farm improvementss None of this floodwater damage ocecurs in the
area which will be inundated by proposed detention structures. These
fipures are based on all floods up to and including these of 100-year
® fraquency. In addition, there are important indirect primary damages
such as the reduction in crop yields arising from interruption of
irrigation schedules, travel interruptions or detouring costs, lossos
of income to cotton gins and reduction of incoms to cotton workers,.
The estimated annual value of these indireot primary damages is $7,000. ;
Sea Table 40' |

Frosior Damege = Soil erosion, exclusive of flood plain scour, is

a factor only on the upper desert portion of the watersheds In this
part of the watershed shest erosion has progressed to the pﬁint wherse
the soil surface consists principally of desert pavement., Gully erosion
is confined chiefly %o the rough mountainous part of the watershed and
% ths aliuviél outwash'at.the bésé of the mountains. Because of watershed
}. : characteristies, ilt is; r;ot considered ft;asible to apply & program
designed primarily to reduce the present rate of arosion. Tﬁere is
little likelihood that the present rate of erosign will change under
existing use and management practices., Erosion damage of watershed
land has not been evaluated for the reason that erosion has not
seriously impaired the productivity of these lands, and it is apparent

-

that a program which would significantly reduce the rate of erosion

is not practicale.
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EXISTING OR FRCPOSED WATER BANASENINT FROJECTS

z7ferts to contrel high runoff in the White Tank~Trilty wWash water-

dalte back at least to 1835, At that time effeorts were made by
lceal interested groups te establish a soil erosion demonstration
troiecte  In 1845 the sgua Fris Soil Conservation District was organized
¢r the express purpose of unifying f}pod control efforts. At various
imes clans to alleviate the flocod problem have been prepared, but

inaviiity to finance delayed construction, For practical purposss

worx teing dene bty lecal interests is continuouss Some structures

haTe teen completed recently and others are being built concurrently

with werk being done by the Federal Government (See combined Table 1

and I attached).

leasures Primarily for Flood Prevention - Engineering end hydrologio

studties show that the most effective method of controlling éurfnco
runcff from the watershed of Avondale Vash above the Beardsley Canal

is bty the construction of two retarding struﬁtures and 11 miles of
ivsersionse The diversions will divert runoff from small subwatersheds

into retarding structures numbers 3 and 4, located in the larger drain=-

age channels., Eight small stabilizing and sediment control structures
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in the upper watershed will provide sediment storage and desilting basins
and thoroby lengthen the effective‘lifo of the retarding struotures, The
tetal oost of these mensures is shown in oombined Table 1 end 2 attachad,
The location of these struotures is shown on maep 24 These measures are
loceted on nonarasble land,

For design purposes,.the area~depth-duration relationship for storm
rainfall was developed from a ﬁumber of high intensity storms whioh have

ocourred in central and southern Arizona. For reservoir design a ztorm

. of four~inch center was usede This is estimated to have a recurrence

interval of more than 100 yearse. Retarding struoture Number 3 will
disoharge into the Beardsley Canal., Retarding Structure Number 4

will discharge into existing'waterways at a safe rates Maximum evaou-
ation time for the detention reservoirs'will not exoeed fivo dayse

The spillway design storm selected was one of six-inéh rainfal 1l center.
The frequency of such a storm is estimated tp_substantially excoed the
100-year expsctancye Reservoir and spillway designs are baéed on the
ooourrence of design storms centered over each watershed s0 that the

rmeximum runoff would oecur at the structures Because adequate deten-

tion storage is developed at each structure paved emergenoy spillwaye

are unnecessarys Sediment capaoity hes been provided in the design of
the retarding struotures for 50 years of sedimentation without enoroach-
ment on the offective detention. capacity.

Measures for Conservation of Water and Watershed Lands Whioh Con-

tribute Directly to Flood Prevention - Sixty-four hundred aores of pri—

vate and state range land are being retired pgrmanentiy from grazinge
The lends retired from grazing include those areas immediately above

he retarding structures and eny improvement in cover will reduce

regervoir sodimontations
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Moasures for Evaluating the Effects of the Program -~ The hydrologio,

economio qnd other effects of this watershed program will be measured in
the future, A plap.for the installations and procedures required %o
evalgnto these results is now being developed in cooperation with other
interesteq fact-f%nding agonoieses THis plan will be distributsed later
as o supplement to this work plen.-

Effect of These Measures on Damages and Benefits - The measures

described above will prevent deamage from all floods of the size used in
the damege eveluation series. Hence, the floodwater damege reduction

benofit is equel to the average annual damage under present oonditions

or $35,220 in Table 44

Approximately 79 percent of the flood“damagg reduction benefit is
credited to the two retarding structures and 18 percent is oredited to
the diversionss The remainder is creéited to the stabilization and sedi=-
ment control structures and the rahgelimprovement programe The flood
prevention benefit is distribﬁted By heaéureg in Table_sg

It is not believéd that my sigﬁificént lgn@ use ohanges will oascur
from the measures described aﬁofé. An examinéﬁion of land use in the
flood plain indieates that the preseﬁceaof a flood hazard is not a pri-

mary determinant of lend usee. This conolusion is confirmed by loeal

peoples Henoe, no land enhancement benefit is expected to acerue from

“these measuress

Range forage production on tﬁe ﬁate;shed is extremsly limited.
Henco, the conservation benefit islinéignifioant and only $130.00 per
year is oredited to range improvementmin Taﬁle 5¢ As previously men-~
tioned, abouﬁ”bné—third of the total watershe@ above the structures has
been retired from grazing usees The.réméining area Ponsisﬁing of steep

rooky desert mountains is under adequate management by the Bureau of land
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Mhnagément» The progrem is not expeocted to improve grbund or surface water ”

supply signifioantly and no water conservation benefit 1s oredited to it.

Comparigon of Costs and Benefits ~ The ratio of the averapgs annual bene-
fit from monsures primarily for flood preventioﬁ {$35,100) to the average
annual cost of the measures ($20,730) is 147 to le The ratio of the aver
age annual benefit ($250) from the renge improvement measure to the aver-
age annual cost ($130) is ebout 149 to le The ratio of total aversgo
annual benofits ($35,350) to total aversge annual value of oosts

($20,860) is 1.7 to la See Table 5.

ACCOMPLISHING THE PILAN

The sponsoring ééency,‘tha‘Agua Fria Soil Conservation Distriot, and the -
Soil Conservation Sérviéa have.mutually agreed to the sharing of oosts set
forth in combined Table 1 and 2.. Specifleally, the Soil Conservation Dis-
triet (or the Beardsley Irfigation Distriot or others in behalf of’the
Ague Fria Soil Conservation District) wills
ls Aoduire all lands,ieasements and rights of way needed for the
Tloodwater retarding struotures. This has been-&onéo
2¢ Purchase and install all outlet pipes in the rétardiﬁé struo-
tures together with gates and appurtenant workse Thé pipe
and gates have been ordereds
3« Cloar, strip and excavate the sites for‘the retardiné'strﬁo~
tures. This has beeﬁ donm e
4, Fxoavate 300 féeﬁ'of the spillway on Structure Numﬁe;ﬁs.
Arrengemonts for accomplishing this are now being négotiatgd.
5, Arrange to oomplété:thé installation of all stabilization

and sediment scontrol structures and diversions by December

31, 1954, ' .




6+ Provide for periodic inspection of the measures to insure

o that they sre maintained in a satisfactory manner.

7o Dring about the retirement from grazing use of 6,400 mores

{about one-third) of watershed above the Structures 3
® and 44
The ebove items of local contribution are valued at $218,287,
The sponsoring agenocy has suffiocient funds or commitments to meet
o its obligations within the specified times
The Soil Conservation Serviee wills
le Contract for the earth work for Structures 3 end
L 4, excopt for Item 4 abovee
2e Design Structures 3 and 4 with appurtenances and
will provide engineering supervision and inspeo=-
® tion during construotion,
36 Transfor to the Agua Fria Distriot the sum of

$14,000 %o help defray costs of the Districts!?

® portion of the works
The above items of Federal contribution, plus Program evaluation and
dovelopment of the work plen are valued at $199,088
®
FPROVISIONS FOR MAINTENANCE
Exacuted agreemonts provide for adequate future meintenance by assur
® ing that periodic inspoctions, at least amuelly, will be made by a re-
sponsible loeal agency with representatives of the Soil Conservation ‘
Servioce, annual levies will be made for maintenance purposes end repairs
() will bo made promptly when nee‘dedo




COMBINED TABLE 1 & TALLE 2 *
ESTIMATED INSTALLATION COST #* - TQTAL NEEDED PRJGRAM
TR

3 i
MEASURES 1 UNIT sNO, TO Bz APFLITD: : :
3 2 2 Federal e Private wx* H Total
A-lizasures Primarily for : z .
Flood P ozectlon : : :
Flcodwater Retarding Structures: No., : 2 119,44y : 231,752
Stabilization end Sedimeat ; . . . :
Control Measures [ : H : :
] : :
Diversion Dykes & Ditches Mile 11 5 : 77,605 : 77,805
Debris & Desilting Basins No, : 8 : 18,068 : 18,668
SUB TOTAL : : 192,033 : 215,557 : LCV,eo5
B-Measures H : 2 : .
Range Improvement : Ac, : 6400 : : 2,750 : 2,750
TOTAL A & B MEASURES : : s 192,088 218,287 . 41C,379
Facillitating Measures : : : :
S¢S ¢ : : 2
Progrem Evaluation s : : 2,000 : 2,000
Work Plan Devel opment : : : 5,000 : 5,000
TOTAL SOIL CONSERVATION : : : 7,600 : 7,CC0
SERVICE H : : : :
GRAND TOTAL 155,068 218,287 L17,375
* For practical purposes, tne Wwork beirg dme by local SL.rtevosts 18 & COntiricss job, ooume loews have been completad

recently and others are now being constructed concurrently with the work bV;::g done by the Fsleral Govermmasat, For
canvenience, all parts of the program are shown in cozbined Tebls 1 ard 2, )

*% All items to be installed during calendar yeer 195,

*x* Tt is impractical to distingnish between contributions from Maricora County ard the Beardsley project, which ars loc
units of government, ard from strictly private sources, Henca, no separate column has been shown for Hon-Tederel
Gov't costs and these items are 1nclu\.ed in Private costs,
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TABLE 3
AIRUAL COSTS
VEASURES ANORTIZATICH OF INSTALLATION COST AND ZAINTENANCE  OTHER 3CONCMIC 3RAID TOTAL
TEDBRAL PRIVATE TOTAL PRIVATE  TCrAL COSTS
_L..ASU“ §_ :
(1) (2)
Floodwater Retarding
tructures $6,950 $5,570 $12,520 - $2,950 82,950 — £15,1,70
Stabilization and
Sediment Control
Measures
Debris & Desilting
Basins -— 8L.0 8L5 - 150 15¢ -— Siole
Diversion Dikes &
Ditche s - 3,620 3,620 - 650 650 - L,270
SUB TOTAL $6,950 $10,030 $16,980 - $3,750  $3,750 - $20,730
B MEASURES |
Rengs iImprovement - $ 130 $ 130 - - -— - $ 130
TOTAL A & B $6,950 $10,160 $17,110° == $3,75C $3%,750 - $2C,860

(1) Amortization factor ,035258
(2) Amortization factor ,0L655

(50 yrs. @ 25% interest)a
(50 yrs., @ L% interest),

l§
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STMARY OF AVERACE ANNUAL XONETARY PLOODVATER AND SEDIMENT DAMASE AYD FLO0D FREVESTION 3EEFIT FROY T=
)

(LCNG TzRM rRICES

DAIAGES AVERAGE ANNUAL DAMAGE AVERAGE ANNUAL BENE
PRESENI E~-MEASURES A and B B=lUEASURES  A~NEASURES
CONDITION ONLY MEASURES NLY OWLY
DOILARS DOLLARS DOLLARS DOLLARS DOLLARS

FLOOTJATER & SEDIUENT DAMAGE

CROP $13,260 313,140 0 § 120 $13,1L0
LAND 1,380 1,380 0 0 1,380
. IMPROVEMENTS 1,310 1,310 0 0 1,310
TRANSFORTATION FACILITIES 2,750 2,790 o 0 2,750
DITCH SYSTEMS 6,480 6,480 0 0 6,480
POER & PHONE ETC. - -- - - -
INDIRECT DAMAGE 7,000 7,000 0 0 7,000
TOTAL DAMAGE $35,220  $35,100 0 XXX XXX

BENEFIT FROM REDUCTION OF
DAMAGE XXXKX THXKXK P o500 ¢ $ 120 $35,100

BENEFIT FRCM MORE INTENSIVE ,
USE OF FLOOD PLAIN XXX XX XXX . 0 0

TCTAL FLOOD PREVENTION BENEFIT .94 XXX EXXEX 3 120 $35,100
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DISTRIBUTION OF COSTS AND BENEFITS BY LEASURES AND GROUPS OF MEASUE

ITEM TOTAL COST AVERAGE ANVUAL TFLCOLWATER NCRR IUTENSIVE HOREY. TOTAL 3EEEFIT
COST % SEIDIMENT T3E (P LAND BENEFIT COET
BEIEFIT RATIO
A MTASURES
Ficoiwmatsr Retarding
Struciures $316,752 $15,4L70 327,970 - - $27,970 1.8 to 1
Stabilizetion and
Sediment Control
Measures
Debris & Desilting
Basizs 18,068 990 950 - - 990 1.0 to
Diversion Dikes & | v
Ditches 77,805 L,270 6,140 6,140  1l.L %o
TOTAL A MEASURES $h12,625 $20,730 $35,100 $35,100 1.7 %o
B MEASURES
Rangs Improvement 2,750 130 120 $130 250 1,9 5o 1
TOTAL 8L15,375/L 820,860 435,220 2130 835,350 1.7 to

/1 Dces not include tke cost of pregram evaluation ($2,000),
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TORLGE CAPACITY SURFACE ARZA
SIT®: DRAINAGSE: SEDI- DETEN~- :TOTAL: SEDI- DETEN- TOTAL: TCP TCP  MAXI-~: UNDER UNDEP TOTAL. VOL, DRAW TIPE E3T.
NO. : AREA  : MENT TION : MENT TION . OF OF MUM : SED., DET. . OF  DGTN OF TOT.
: 5Q. MI. : POOL  POOL : POOL  POOL : SED, DET. HT,OF: POOL POOL : FILL RATE SPILL= COST
: s H + PCOL PCOL DAY - H WAY
H : ACFT, AC.,PT, AC.FT.: 1INCEES OF RUNOQFF H ACRES FEET = ACRES : C. Y., CFS
3% . 2hd . 193 2,62 2,655 ; 1 1,92 2,06 ; 30 384 20 . wee === == 375,000 375 Earth 229, 5C
L* . 103 ., 72 Sél, 1,036 ; .13  1.76 1,89 ; 1 221 20 ; -— -== === ;175,000 100 Barth $124,15
: ¢ : : : 335 3,¢5

Sediment Storage based on 50 Year estimated accumulation (including structures on Drainage Area),

*Note discussion of numerical

designations in nerrative portion of repert,




TABLE 7

SUMBARY OF PRCGRAM DATA
ITEM UNIT QUANTITY

YEARS TO COMPLETE PRCGRAM YRPAR 1
TOTAL INSTALLATION COST

FEDERAL DOILARS 199,088

NON-FEDERAL DOLLARS 218,287
ANNUAL O & M CCST

FEDERAL DCLLARS —

NON-FEDERAL DOLLARS 3,750
ANNUAL BENEFITS DOLLARS 35,350
FLOODWATER RETARDING ST RUCTURES EACH 2
AREA INUNDATED BY STRUCTURES

FLOODPLAIN ACRES 0

UPLAND ACRES 605
WATERSHED AREA ABOVE STRUGTURES ACRZS 22,000
REDUCTION IN FLCODWATER AND SEDIMENT DAMAGE

A MEASURES PIZRCENT 99.7

B MEASURES PERCENT 0.3
REDUCTION OF EROSION DAMAGE

A MEASURES PERCENT —

B MEASURES PERCEINT _—
OTHER BENEFITS |

A MEASURES DOLLARS -——

B MEASURES DOLLARS 130




1/ Amount dependa on trap sfficiency of retsrding structures, No basls for accurate sstimate at this tize,

® o o o o ® ®
TABLE 8
SUMIARY OF PHYSICAL DATA
ITEM UNIT
TATERSEED AREA Q. ¥I. 2.0 a2 ,4
YATERSHED AREA ACRES 59.1%6 59,135
AREA OF CROPLAND CRES 31,112 3h,112
AREA OF GRASSLAND ACRES 25,02, 25,024
AREA OF WOODLAND ACRES — ———
FLOODPLAIN SUBJECT TO DAMAGE BY DESIGNATED STORM ACRES 4,800 0
ANNUAL RATE OF EROSION (FLOOD PRODUCING PORTICN
SEEET TONS/YR)
GULLY TONS/YR) 500
STREAMBANK TONS /AR ) 535 31,900
SCOUR TONS/YR)
AREA DAMAGED ANNUALLY BY:
SEDIMENT ACRES) 6£0 oF
FLODPLAIN SCOUR ACRES)
SWAMPING ACRES ——— —
STREAMDANK EROSION ACRE — —
SHEET EROSIOH ACRES ot determined
EDIMENT PRODUCTION (FLCOD PRODUCING PORTION) TONS/AC /YR 77 1/
SEDIMENT ACCUMULATION IN RESERVOIRS AC/FT AR - -—
FREQUENCY OF FLCODING: EVENTS /YR 5 0
AVERAGE ATWUAL RAINFALL INCHES 8 8
AVERAGE ANNUAL PUNOFF INCHES 3 o3



Condensed Summary

WHITE TANK AND TRILBY WASH PROJECTS

LRIZONA
Structure Structure
No.3 No,4
Cooperating Federal Agency - ~: 1954, SCS 1954, scs
Length « - - =« -« « - - - =~ = 1.5 Mi, : 1.3 M1,
Drainage Area -~ -~ = = -~ - - =: 24 gq. mi. : 10 sq. mi.
Max. Fill height - = -~ ~ - - - 1 30 ft. : 20 ft,
Spilluvay Size =~ -~ = = = « - . + 800 ft. : 2 @165 fr
Spillway Capacity - - - - - - : 11,750 cfs. : 4400 cfs.
Reservoir Capacity in A.F.~ - : 2655 AF : 1036 AF
Reservoir Capacity in inches : :
of runoff ~ = = «w = = - 4 - . 2.1 : 1.9
Crest Width « = = w w = «w = = : 10! : 10
Side slope = = « & = = w ww 2 251 & 2:1 : 2:1 & 2:1
No. of outlets = ~ = « = =~ =« : 3 pipes : 2 pilpes
Size of outlets = « « w mwe » 48" 48" & 24': 30" & 36"
Max. Discharge through outletg: - - - - P -
Evacuation time - - « « « « « +80 hrs, : 118 hrs.
Sediment Production: s :
Ac.Ft.Per sq.mi.per yr.est.: .3 : .3
Total cost .of Project - =~ - - $395,145.00
Private Contributions - = « : 19¢,057.00
Public Contribvtions = = - : 192,088.00
Annual 0 & M cost(Non=Federal); 3,750.00
Estimated annual cost of _ H
project :
(50 yr. amortization) = = - : 20,860.00
Estimated annual benefits -~ = :
(50 yr. amortization) = - ~ ; 35,220.00
Benefit - cost ratio 1.7 to 1 i
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Az-5302

white Tanks Project. View facing
northwest with white Tank mountain in
background. Structure No. L4 above
protected farm lands in foreground
with diversion dykes in center and
right center.

Photographed by Edward D. Neville on
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(Sheet 1 ot 2} JOB PROPOSAL
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- R6-226 - UNITED STATES DEPARTMENT OF AGRICULTURE
3/17/50) Soil Conservation Service Date_ Enbwunwy 87, 1063

Region 6 ' ' wm..p__#& _____________
Paalidniadbi ®

Detailed -Report

Class of Job_’a ____________

Name of project -_MQ.XQM_Mi@_gm_mdﬁg ___________________________________________ L

Location: (a) State_ AXiSOIWMNb) County MARLIOODA (c) Nearest town_JilfohCledd Paxkk =
ta) s.c.n. _Agpue Feda__________ le) Watershed _Tridby Wash & White Tank Mte.

Sponsoring organization data: (a) Name.&m_m_ﬁmﬁ.mﬁm_&!_; _____________________________ |

(b) Is sponsor - (1) Individual________ {2} Informally organized group._______ (8) Mutual company..._...
(4) Irrigation or drainage district__!L____(S) Private corporation___..__._
{c) It corporation, is it: (1) Profit___.____ or (2) Non-profit___#___ in objective?

TYPE ANd DUTPOSE OFf PLrOJOCT oo o e e on e e e oot 2 o e e e ot o e e 2 0 o e e o e e cm 0 e o e o

_____________________ Flood_Controd - e e e

flood control, watershed treatmeant, etc,!)

.ell have project works been maintained, etc.) : |
The Marisspa County Mimloiral Weter Conssrvation District No. 1 and other property d
ovnors along the easterly side of the Yhite Tanks Mountains and below Trilby Wash

are subject to lomsen and pavers demeen booaute of floods orlpimting along the

east plops of the White Tank Mountaings and in the Trilby Wash watersheds Such

damage mg consiated Ln ths maln o2 anll erostion, orop lose, mevere damge to

ronds, railroade, publio utilities, and othoy Aters, Tresent farming methods ®
tend So agpravete too atbuatisn by removal or changes, end occasionnlly complete :
obliteration of principal shallow drainageunys, = _

|
istory of project (water supply, work of other agencies, failures, present financial status, how ‘
|
|

Character and description of work required (be specific):

Four detention dams are designed to furnish adequate protestion from major floods
from U, 8, Highway 607009 to the Roosevelt Irrigetion Distriet Cpnal « & distence
of approximtely 18.5 miles, Controlsd outlets will be provided to drain off ®
detained watar $nto existing cansls and laterals, The wystem of four dams will give
adequate proteotion to the famland eaat of the main Neaxdsley Caml and to &
portion of farmland in the Roosevelt Irrigation Distriet, It is plarned to lst
contracta for the sartiwork only snd the MOIMOD No, 1 will do the rempining
mispellanocous works v '

g

AGR-SCS-ALAUQUERQUE, N. WEX M-20¢3 FEBRUARY 1988



7. (a) State cooperator's interest in the project and method of financing and willingness to undertake
construction on the basis of the accompanying estimate (be specific):
Interest on the part of the Agus Frdm 85CD, the MAXD No, 1, Ocodyesr Farms, Publie
Utildties, Smmp;: Railrond and key land owners is sotive, Yatey yight filinge
have already been made with the State Land Commissionoys Fundg for conatruotion ®
of the projeot will be raised by subseription by the land cwners, Fublie Utilities,
Santa Fe Rallroad and Maricops County,

(b) 7Doe$ this proposal represent the formally expressed wishes of the majority of the group or stock-

holders, or of the board of directors? State which__maom_o:.mp‘_ ______________________ g
8, Does cooperatog agree to follow plans and specifications?__Jﬂn‘ _______________________________________
9. (a) Have specific maintenance requirements been discussed with spo.nsors?___xm e ®
{b) In your opirion, will the spomsors provide adequate maiitenance?_______ Yoo o __
lc} Has a maintenance schedule been set up in the agreement? __ oo ____ 23“[_ _— —_—
10, Estimated bemefits and justification: )
{a) Land directly benefited by proposed project__-zlqﬂxxl. __________________ Acres oo __
(b) Average cost per acre directly benefited (costs from 13-a)__-___________ 3_15.51‘_ ________________ ®
le), Discuss benefits, including benefits to other interests (State, Federal, County, Public
Utilities, Private, etc.) i ) L
The Senta Fe Railrond, State and County voods, luke Alr For¢e Rase, Litehfleld
Naval Alr Facility, Towm of Ucodyesr, farms, wells, irrigation systems, eto,,
and protnotion of oropg » all will bsnefit oxtensivoly. L e
®
{d) " Possible adverse effects of project - danger to life or property ‘ ®
Ho adverse effects are contewpleted, Tha gamtgggd nrewg:zi%gm wit;: ;émug;:t .
storape eapsoities to detain maximum improboble ai} , a provisiong ¢ re
1. wypiagned in operating the completed prpjngt 9“:;.9??.”?:‘32‘ ty of pdvorse pffects ig remote,
la) Potential Land Use Capability lacres) o ____ &2 - .21!499.- _-1@9__ ,__g _________ q .....
{b} Present condition lacres)____ o ______I'F g * _____ g !‘g‘.@- __.?_@__ _é?i& _______ ‘_’ _____ o
{c) After treatment lacres) . e ’é@«'m_.@g@!_ __1@ _____ 9_ ________ q .....

{It proposed work does not affect land use, omit 11,]

12, {a) How much land served by this project is now under agreement with the S,C,D, ?

, 68,36h sores - o
} What effect will assistance given on this job have on conservation on lands served by the
: project? What measures are proposed to secure comservation? Effﬂﬂb will bo to male
major and other conservation work baing done more pormanent beoauno of the removal
of flood danape danger, Yo rensures are nooded to seours consavvation, but ootw

M-201-2

timed support of the 5CI by the paople will serve to seoure additional conservation,




m R6-226
Ba/s0) R ’ Wnite Tank Eresion Control
Job Proposal Name of Project . 2 T L __ oo ‘Pﬁﬁ“é‘éﬁ
o (Sheet 2 of 2)
13, Estimated quantities and costs.
tal Construction costs.
—streturs Noe 3
o e %te_m Unit Quantity Unit QOst Total Cost
Clearing & Grubbing Ac, K egi L,0 | 945400
Stripping & Excavation G.Yd, 50, 005 | 7s02l5.05
Embankment « Compacted CoeXde 307,107 040 155,303,560
Reinforced Concrete Ol.Yd, 28 65,00 1,820,00
e Reinforced Gunite SqeFte 54220 __eJD dy02y e
C,.M,P, Lin Ft) S 5,980,00
Gates 3 | €305U00
Labor for Structures 3 500,00 #E%Ogggg
- . . ig °
Structure No, i
e : '
Glearing & Grubbing Ao, 36 15,00 ¥ °Bh0.00
__Stripping & Excavating C.Yd, 28,518 ol5 Ly27770
. Embagklnent - Compacted C.Ydo 170‘290 Ooho 68’116.00
sinforced Concrete Cold, 9 65.00 bUD«00
sinforced Gunite sq.F'bo 1,380 0135 . hBBQOg
o C.H.P, LinFi, 18945 2,512,00
Gates 2 889,00
Labor for Structures 2 1,00,00 _ 500,00
¥ 78,202.00
® § 73T DY
{Do not include techmical costs in above estimate)
Total construction costs fa) S e
® {b) SCS technical costs I
{c) Sponsor's or owner's technical costs S e
{d) Total cost (items a *'b + ¢) S e ————
14, .Will O, and M, costs be increased or reduced, and how much? S e
® ‘ 15, (a) Discussion of labor, equipment and material needs and arrangements
(b} How will job be constructed - force accouat, comtract, or otherwise?
° . .
{a) When wWill WoTk Start? e e cccaan {b) When will job be completed? . .o .
. -$C3- . N . -201-

E



17, Surveys and plans.

(a)
L Type
(1) Investigations
(2) Surveys
(3) Detailed plans and specifications
{4}  Other
o

Estimated Additional
Man Hours to Complete

Percentage
Complete

(b} How much technical assistance will sponsor supply?

‘ (c)

office? (Specify)

18, Legal information
' ta! Water rights:

use of water as planned for this project?

Are water rights,

direct diversion and/or storage,

Will Service technical assistance outside of Work Group be required, including regional

already established for

———

. If not, is water user proceeding to acquire the required water right, in accordance with,
. State regulations P -
. . b} PBasements and rights-of-way: Are any,required?____._._ e o ot e o e e 0 A 0 o o e 2 o v
. Have they been acquired?._._______.. or is sponsor proceeding to acquire them?_________ e
. ' ¥ N & "
+* r i “ Ed
. > A . i .
» + M
Technical Engineering Approval:
. 3 -
By e e et e e
+ * *
g o e s o o et o e 2 e o .
i Date " * v
o e e e e e e e e e e rm e e e e e e b i o0 b o
. (County, City, Irrlgation Co., etc. Date .
. v " s v
- 3 . T e e gt % s o e et - rm - o ———-.n——_—_—_—_.‘_.‘_——n'————-‘__
Has. Zone Conservationist seen and (Soil ConServation District Rep. ) Date
approved this job?______ .. ______ + : b *
' (S0il Conservation Service Rep.) Date

(Supplemental sheets may be used if required;

identify with proper number of the item enlarged upon,

N-201-4



g 4.
1, .Surveys and plans: L e T .
(a) : Percentage Estimated Additional
o Type Complete Man Hours to Complete
(1) Investigations ‘ :' ....--w.._ e i e e e e i i
“(2)  Surveys _---m_-\ _________________________
{3) Detailed plans and specxticauons ..-,._*-”u_ _-__m _________________ |

(40 Other . -~ . ¥ .. R -

{b) How much techmical assistance will sponsor supply? . o . o v - » 3
Podmen, ohatrmen S ‘
Fngincay for preparation of amm«aﬁlm
Payt tinme draftoman

te) Will Service technical assistance outside ol Work Grdup be required, including regional
e office? [(Specify) )

18, -Legal information
(a! Water rights: Are water rights, direct diversion and/or storage, already establidhed %or

. ] ., + ,use of water as planned for this ‘project ?,..,___-___-_-__.._...__.____.____.._.:_M.___-_;;;-3_.-;'.;__
' It not, is water user proceeding to acquire the required water right in accordancé with
v e State regulations?____& (] !__,;-_-.__,_mv:..__t.___-_- e e e e e e e e S
(b) Easements and rights-of -way" Are amry" r-equ1red'L._IM___-_.__.__.__-__._.._’_..____-_....__...‘.___..‘......
Have they been acquired?.________ +orsis sponsor proceeding to acqun‘e them?_ ME____:__.__
. . . : > * . AR T S
. ) 7.y,,,‘v‘ ' ’ ,A . _."."; ' . ..4\)::..:"
; ' N I ' »’ ’ - * :.‘ ' . : N ,‘ .

'Techdical Engineéring Approval:

® Has' Zone C. A ti. . ts and . Ty " i : : '
one Conservationjst. seen an v ’ . ct Rep. -
approved this job?_ ___,,m,», _________ - oo . . R
_ .« - _ 1 Conservatwn Sernce Rep.) Date
______________ P e

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

. - N-20t-4
3 .




F~rm R6~226
3/1/50)

Name of Project White_Tanks Fposion Control

14, Will O, and M,

costs be increased or reduced, and how much?

v.v Proposal o
(Sheet 2 of 2) Project
13, Estimated guantities and costs:
fal Construction costs,
Structure Ho, lItem Unit Quantity Unif Cost Total Cost
Clearing & Grubbing Acre 26l 15,00
_Stripping & Excavation C.Yd, 216,256 0.15 32,438,110
Embankment = Compacted C.Yde | 1,221,090 010 | Lhi8,h37.60
Reinforced Concrete C.Yd, 290 62.00 18,850..00
Reinforced Gunite SqaFta 6,000 35 2,100.00
CIM.P. I'i n.Ft- v 790 313171[.00
Control Gates 6 8,577.00
Labor for Structures 6 600400 32600400
$589,137.00
Structure No, 2
Clearing & Grubbing Acre 138 15.00
Stripping & Excavation ClYd. 11h,8k5 0.15 17,227.00
hankment - Compacted C.Y¥da 59,720 0.40 219,888.00
nforced Concrete Ca¥da 150 65.00 9,750.00
seinforced Gunite Sq.Ft. 7,000 0,35 2,)150,00
. C.M.P. LinJFta L60 10,138,00
—Control Gates 5 3,839.00
_Labor for Structures 5 100,00 <$§3%:§%%§%%f
(Do not include technical costs in above estimate)
Total consstruction costs fa) 3,.1,101_,199...9.5
(b} SCS technical costs ~ 8§ ____. 10.,.528..05
fc) Sponsor's or owner's technical costs - ¥_._._._ .9.,.581..85
{d}) Total cost litems a *+ b + ¢) $.1,121,909,85 - __

S____235,900_Amuually_

Reduced to practically zero, except for small storms below
15.and, pagh, of the quppﬁe,deé@ﬂﬁmnt and material needs and arrangements

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

“ontracts for earthwork, MCMWCD No, 1 to do miscellaneous worke.

(b) When will job be completed?____31988_ ____ _____________

{a) When will work start?___1993 . _

AGR-SCS-ALDUQUERQUE. N. MEX, u-203-3 FESRUARY 1932
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WHITE TANKS
WATERSHED FROTECIION FROJECT
o
* Agun Fria 801l Conservation Diatriot
Maricopa County
ARIZONA
L
[
i
|
]
STRUCTURES NUMBERS & & 4
OUTLET WORKS "K" & "L" « ") « "N" « "O"
Qe
INSTALIATIONR S8PECIFICATIONS
Q




SPECIFICATICNS FOR THE INSTALIATION OF OUTLE? STRUCTURES "K", "L", ™\,
) "%, & "O", IN STRUCTYURES 8 & 4 OF THE WHITE
TANKS EROSION CONTROL PROJECT.

-~

OQUTLET STRUCTURES

The outlet atructures which are part of Strustures Kos, 3 and 4
shall be oonstrusted ms shown on the Plans and eonform %o lines, grades
and dimsnaions 28 shown and in aseordance with the Plans and Specifioations
for all items constitute the complete strusture. :

® : The items whioh comprise the oomplete struotures eres instellation
of the dissharge pipes with steel anti-sesp rings, construotion of the
reinforeed eoncrets inlet and outlet boxes, sonerete steel anchors, reine 4
forced oconerets bass for the 1ift mechenism, and installetion of the ountrol
gate, gate stem, wvent pips, 1if% mwchanism md trash rack, All miscellane-
ous items stated mbove will be performed by the Distriot.

(a) Materialss The materials used shall be thosgs stated above
or desceribed herein.

(b) Congtrustion Methodst

o (1) Exeavations Exeavation of the trsnches for the cutlet
pipes shall be made by the Contractor as spseified under the Item §2,
Exoavations JInvitation No. Rege 6-3202, "Schedules, Specifieations and
General Conditions for the Oonatruation of Earth Filled Dikes known as White
Tanks Strustures Numbers 8 and 4", The Oontractor will be required to

| eonstruct the £ill at the outlet pipes to s minimum of 12 inches above the

® top of the antieseep ringss The trenshes will then be excavated by maohine

| methods aoscording to the lines and grades established by the Engineers

- Fine greding and necessary hand exoavating and triming shall be done by

| District fornes,

(2) Baokfill of Qutlet Pipe Trenohes: Backfilling of the
o outlet pipe trenochss shall be done with selest materials approved by the
: Fnginsere Bsaokfill shall be placed mlong side the pips in layers not to
exesed gix (6) inches in depth bdefore compactimms If necessary to bring
moisture content up to optimum, water shall be added to the baeckfill
materinl, Spsaial oare shall bs taken to thoroughly ocompaot the fill
: under the haunchesj by meohanioeal or hand tamping devices. Extrems eare
® shell be exercised to prevent damage to the pipe and anti-gseep rings.
Heavy equipment will not be permitted to eross or run over eany portion
of the outled pipes and rings until & minimum of twelve (12) inches of
baokfill after sompaetion has been placed above the top of the anti-seep
ringe. . :

o (%) Foundationss Foundations shall be thoroughly compacted
befors mny material is pisced thereon.




(4) Formss Forms shall be of wood or metal and so
construoted as o have rortar tight jointse All forms shall be set and
maintained true to lines smd grades end dimenaions es designated on the
plans until the oonorets has hardened suffisiently to permit safe removel.

No wooden spreaders shall be left in the oconsrete. All
gawdust, shavings, ships and other daleterious materisls shall be removed
from the forms befora conorete is pleaced thersin,

Form tiss of suitable design and construetion mey oonsist
of steel wire of proper gage. Ties of speoiel design may be used but are not
a requiremsnt of this projeote

(8) Construotion Operations: Struetures are of relstively
small size and shall eaoh be poured in sontinuous operations Headwalls,
sidewalls and wingwalls shall be cast full depth and working faces shall be
kept horizontale The top surfaoes of walls shall be carried up to specified
grade, tampsd, trowsled, end finished with a sidewallk edger. Aprons will be
floated and troweled %o a smooth finishe All top surfaces of walls and all
exposed surfaoces of aprons shall be proteoted from the direot rays of the
sun while the consrete is setting.

(6) Construction Jointss No esmetruction joints other
than those speoified or shown on the Flans will be mllowed except by permiesion
of the Engineers All oonstruotion joints shall be keyed and bonded as
approved by the Engineers

(7) Remowa) of Formss A minismmm of 36 hours will be required
to elapse after the last pour in the section befors forms will be removed,
The Engineer rey extend this time bscause of weather conditions or other
conditions that may rebtard the setting of the sonoretes KNo forme shall be
removed without the approval of thw Engineer,

Care shall be exeroised in removing forms so as not to
defaas or injure the atruoture. Supports shall bs removed in such a manner

as to permit tha oconorete to uniformly and gradually take the stresses due
to its own weight,

Holes and porous spots in the conecrete surfaces shall be
filled in a mannar satiefactory to the Engineers Bolts, wires, ete., used
to hold forme shell be out off and covered in a neat workmanlike manner and
the surfacs finished as stipulated in "Portland Cement Conorete."

FORTLAND CEMENT CONCRETE

Fortland esment oonorete shall be somposed of Portland eemsnt, fine
aggregate, aoerse sgeregate, end water, so proportioned and mixed as to
produce a plastie workable mixture in accordance with all requiremsnts of
this seotion end suitable to speoific conditions of placement,

’
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(a) Matorielass All mitorials shall be delivered, stored snd handled
by the Diatriet In m ranner as to prevent inslusion of foreign materials and
@ the damge of materimls by water or braeakage. FPaokaged materials shall be
delivered in original packages until ready for use. TFackages or materials
showing evidanons of wmbter or other damage shall be rejected, All materials
shall be of the respsctive gqualitles and guantities spesified hsroin,

(1) Coxmnts All oement shall be of a reputabls hrand snd shall

Py oonform to the spesiilostions snd test for Portland Cement, AJS.T.Ms Spsoifi-
ontione (Serisl Desipgnation O 160-47) Typs 1I, High early strength eement,

Af used, shall eonform 40 ASeTeMs Spenifioations (Serial Designation O 160-47)

Type I11e

gomeant shall not contain more than 6% of tricaloium aluminate,

® Faoh saock shall sontain not less than ninety-four (94) pounds (net) of
comont and sush mask shall be deemsd to have & volume of ome (1) cublie feet,

No resacked gement and no lumpy or partially set cement shall be used,

. Class "A"™ ocnorete shall be s mixture as specified above,
in whish the eement in the finished produst shall be not Je sz than six (6)
saocks, 664 pounds, to seocurs a minimm compressive strength of 2,500 pounds
at twonty-eight (28) days.

{2) Aggregatess All sgpregates shall oconform te Standard
Speoifisations for %‘E erial and Tests for Portlend Cement A.SeTeMe Designation

C 33446 and D 75«-239T and subsequent amendments thereto.

* (n) Fina Ageregater Fine sggregate for eoncrete or mortar
shall oonsiss of alean, ocoarse, sharp silies sand, uncoated and free from
lumps of nlay, soft or flaky partiecles, loam, oaliche, 1ce or frost, end
injurious emounts of organic mattere. The total quantity of deleterious
substanoss shall not exoesd three peroent (%) by weight, 8and shall meet

® the following requirements for grading:

Faasing Noe 4 sleve 98«100%

" s " 4 8~80%
50 ® 10-22%
100 " 2=8%
200 ™. 0«44

2 3 2

(b) Coerse Aggregates Coarse sggregats shall consist of
olean, hard, durable particles of orushed stone or gravel graded in sise,
free from organis or other deleterious matter, end shall contain no flat or
elongated parbtioless Coarse aggregate shall be graded from coarse to fine
and shall eonform 4o She followinz limiting peveentage by welight,

Fasaing 1«1/2" sieve 95-100%
" b " 88+100%
" 3 /4!\ n 35_70%

-




Passing " sleve 25-60%
" s/8" * 10-30%
" Noe 4 . s 38 4

The uase of unsoreened sggregs: e or erusher run stone will
not be permitted.

(3) Admixtures: A% thu'option of the Distriot mdmixtures
may ba umed to prevent segregation and improve workability. The Enginser
shall then spesify the proporticn and type of edmixture to be used,

(4) mten' The water used for eonorete shall be frees from
Anjurious smounts of oil, aoid, alkeli, elay, vegetable matter, silt, msoluble
salts or other harmful matter, '

{b) Construction Methodas

(1) Proportionlnﬁ- Conerete shall be proportioned to
seoure the strength as hereinbefors spseified, It shall be permiseible for
the Distriet o use the volume method providing that measuring boxes of
known capeolty are used to meesure esch sisze of aggregate.

To obtain the previously spocified Class "A" ooncrete, the
following proportions shall be useds

One (1) psrt osmant

Two (2) parts fine aggregate

Four (4) parts coarse aggregate

Seven (7) gallons of water maximum per
84 pound sack of cement.

The specified water proportion shall inolude the total
amount of water &9 be used which will inelude frees water that is in the
agrregates, and will not be a moasure solely of the amount of watsr to be
added to the mixer.

No shange in the sourse, oharacter or grerding of the
materials shall be made without dus notiee to the Engineer and no work shall
proceed using much changed or new materials until the Engineer has duly
determined and desigrated a mix based on the new or altered meterials,

The eeveral ingredients shall be measured separately before
being mixed and uniform proportions of materials in sech bateh shall be
accurate to within e5fe

(2) Mixings All concrete shall be mixed in & batoh mixer
of approved typs, excopt when small quantities do not justify a batoh mixer,

]
No eonorete ahall be mixed when the atmospherie temperature
ie below 40 degrees Fo, and sush precautions as may be deemed necessary by
the Enginesr shall be used to protect the work during sush timm as the
temperature is below 40 degrees F, No materisl containing 4e6e or frost shall
be used regardless of the temperature of the alr at the time, Agpregate in




such osondition shall be heated until the material is in a satisfaoctory
condition for use.

Concrete whioh has partially set or which is not in place
in the form within 30 minutes after baing mixed shall not be used.
Retempering will not be permitted.

(a) Vachine Mixings Mixing eguipment shall be of the
mechanionlly operated type and shall be egquipped with & devies for ancue
reately measuring the amount of water entering the concretes The mixer
drum shall revolve at 8 spsed of not less then fourteen (14) end not more
than twonty (20) revolutions per minute.

Uonorete shall be mixed in batohes requiring a minimum
of one (1) full sack of cemsnt. Conorste ghall be mixed for e period of
not less than one end one~half minutes after all materials, including
weter, have baecn plaeed in the mixer,

The volumg of material mixed in eech bateh shall at no
time arosed the manufaocturer's guaranteed oapscity, and the entire oone
tents of the drum shall be disoharged before any materials are placed
therein for the sueneeding bateh.

The ospaclty of the mixer shall be of such that any mono-
1ithic unit of eonerete mey be placed and finished in one continuous
oparetions

The uss of mixed-in-transit eoncrete shell be at the ope
tion of the Distriet providing that all requirements of this Specifie
oation sre oomplied with, The mixing of donorete in transit mixing .
equipment ehall eonform to requiremsnts which will be designated by the
Engineer,

(b) Hand Mixi Hard mixing may be employed by pere
mission of the Enginesr in oasos of smergenéy or when small gquantities
do not justify a meshanical mixers Should this method of mixing be
employed, the Enginesr shall establish the eonditiont and requiremsnts
underwhioh 1t will %eke plasge,

(3) Consistencys The total amount of mixing water used
shnll in no case excsed seven (7) gellons per ninety-four (94) pound
sack of cemente The amount of water used shall be the minimum consis-
tent with the required workability.

The slump shall not exceed 4 inchee on the basis of slump
tests as desoribed by the A.S.TeMs in "Slump Test for Consistency of
Fortland Cemsnt Conorete" Serial Designation ¢ 143-3%.

(4) Plao@gg Conoretes No conorete shall be placed until

the depth and charaoter of the foundation, the adequasy of the forms,
and the placsing of the steél have bsen approved by the Engineers
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Conorete shall be placed in the forms, immediately after
the mixing, in horigontal layers not exseseding twelve (12) inohes in
dopthe It shmll be so doposited that the apggregates are not separated,
Dropping the eonarete any onnsiderable distsnee, depositing large guantities
at any point, and rumning or working it along the forms, or any other
proctics tendinz to cause segregation of the ingredients, will not be
nllowad, Oare shall bs taken to fill every part of the forms, to work the
osoaresr agevepake haak from the face, and to force the sonorets under and
around the reinforcement without displeoing ite Mase oconorets ghall be
deprsited in eontinuous horigontal layers, and whenever practicable all eone
orsta shall be deposited aontinuously for eaeh monolithie seotion of the
worke Concrete shall be depnsited as nearly as possible in its final position
to avnld searepetion by rehandling.

All conerate in struoctures shall be sompaocted by means of
approved pasumatle, meohanioal, or elsotrie vibrators, the frequeney of whish
shrnll be subjeet to approvel by the Frginesrs Ths vibrators shall be placed
in the eoncrete and sheall not be attached to the forms or the reinforoing
stesly In no ensxe ahall they be allowsd ¢to vibrate againat the formses The
vibration shall be suffioiently intensze tn ocause the conerete to flow or
settle readily $nto place and to visibly affect the oonorets over a radius
of at loast eighteen (18) inshese Vibration shall be supplemented by forke
ing or spading by hand tools mdjmcent to the forms on expneed faces in order
to sacure emokh dense surfaces, The eonarets shall be thoroughly sompacted
arcund reinforsementa, pipes, or other shapes built into the worke On the
surfaces of the mtructures, and on all exposed surfaces and slabs, the eome
erete shall ba thoroughly spaded or floated to bring rich mortar to the face,
The Dietriet ahall provide sufficient apparatus to insure unintcrruptod
and oontinuvous vibration of the coneorete.

Spesial cares shall bs taken to plaoy the oonarste solidly
ageainst the forms so as to leave no voldss Prescaution shall be teken to
make all eonorete solid, compact, water-tight, and smoothe If for any resson
the surfaces have voids or are in any way defeoctive, suoh eonorste shall be
out out snd properly grouted if so directed by thes BEnginesrs The mortar
being well foraed inko the imperfest sonorete and finished off in a neat
workmanlike mannar,

All reinforeement shall be placed and properly seoured in
its ocorreet position hefore any sonorete is placed in the formss In
eaddition; the forms shall have been inspeated and approved by the Engineer
and loose form tiss at oconstruetion joints have been retightened, all dowels,
bucks, sleaves, hungers, pipes, bolts, wires, and any other fixtures re-
quired to be embedded therein have heesn plnaed and anochored, and the forms
shall have basn aleansd and oilled as specified, Consrete ghall not be placed
et any time exoept under the direot supervision of the Engineer,

(8) Curing Conoretes Unless otharwise spenified by the

Enginaser, and as soon as the {orms have been removed, all exposed murfaces
of aonorete shall be cured by either applying & ready-mixed membrane curing
aompound, or by sprinkling the soneorete with water and proteoting the
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rurfanss with mointensd sscks or moiat earth, B8hould the Distriet choose
to use the membrane suring msthod, the eompound and mnthmd of spplioation
shall be subject to spproval by the Engineers

The ouring of econorets shall be sontinued for a pericd of at
lenst saven (7) days after plssing, if normsl) Portland cement is uged, or
for three (3) days ir high sarly strength cemsnt ie used,

(6) Finishing Conarete: Immedistely eftsr the removal of
forpe, all fine and’irreguimr prejecticns shall be atruck flueh from o1l
expnaad oxterior and interler oonorate surfscess Al) holee, porovs spots,
haneyoomb, rock pookets, or other imperfestions in the surfeee ahall be
alesncd out and oarefully filled with a mortsr of the samm gandeacment
oontent and consistenoy as the oonoretes

After the completion of the pointing, ms spenified, the
gurfases snd slabs shall be thoroughly floated with a wooden £loat,

(o) leasuremants Sinne the Distrioct will do the necessary work,
it will not be necessary to measure the struotures for paymente

(d) Basis for Peyments No basis for payment is hereby specified,
as the work will be performed enmtirely by the Distrist.

REINFORCING STIFEL

The Distriot shall furnish end plece all etesl reinforcement

of the quality, type and sige designated in mscordance with these Spbcifioations
and as shown on the Flans.

(n) Material: Steel for reinforeing bars to be embsddsd in oonorete
shall te ocorrugated or deformed bars of the eise shown on the Flans, Bars
thall bs rolled from open hearth steel billets (not re-rosllsd meterial), end
shall conform to the requiremmmts of the “Standard Spseifieations for Rillete
Steal Rars for Consrete Reinforcements,” Serial Designation A 16«39 A.SeTeMo
Bers shall be of the prade therein specified as intermediate grades. Bars
shall be free from defeots and kioks and from bends not shown on the Plans,

All bars shall be of new stock, frea from rust, sesle, mille~
soale, or excessive rust when placed in the work, A thin ecatine of red
rust remulting from short exposure will not be aonsidered ohjestionable, but
any bars having rust sonle, mill soale, or a thick rust eomt zhall bs tho~

roughly oleaned or shall be rejectsd end removed from the premises upon the
order of the Engineer.

(b) Plasi The Distrioet shall supply all neecessary wiring,
pupports, and labor to put the reinforoement in place, fasten 1% gecursly
and keap &t in place while aonosrete is being poureds Conerete sproing chairs
and other aocessories sonforming to A«Csls Standerds may bs used to hold the
bore in position at the option of the Distriet, but sush iteme are not a
stipmlation of these specifientions. The District shall place the bars




indioated on the Plans and said bars shall be ocut and bent, as required and
rroperly wired togethere All bending shall be securately done as shown on
the Plsns and by methods and epplisnces mpproved by the Enginescre Adjoining
bars and splices shall overlap at least thirty-six (86) diameters unless
otherwise speeifieds The use of pebbles or wsoden blocks for blooking will
not he permitted, Fracast oconorate blooking or bar chairs shall be uged in
slabs, and other pleces where sppllicebles

The plaoing end fastening of reinforcements in eaoh section
of %he work shsll be approved by the Enginser before any oconcrete is
deposited in thw saoction. :

GUHILE

Outlets "K", "L" and "M’ of Structure Nos 3 and "N and "0" of
Strueture Noe 4 require Gunite for portioms of the outlet transitions amd
for the diteh lininges All suech work, ineluding the necessary earth work,
shall be done hy the Distriet. ‘

{(s) Eerth Work:s All spacifioations horeinbefore listed for stripe
.ping, exosvation mnd compaoted 6r rolled earth fill, ete., shell apply in all
oasor, For the ditohes and f£4lls shnll be placed and oompeoted bafore the
seotions are shapede All hand trimming and fine grading, outting of diteh
seotions, etas, shall be done to lines and grades established by the Enginser.
Bofore any Gunite is placed, the earth £fille or seotions shall be thoroughly
moistened by sprinkling.

(v) Apgropntess Fine aggregate shall consist of elesan hard
durabla sand, wﬁ%%”E}REEE from fine to coarse, with no particles larger than
3/8 inehs 1% shell be free from organioc matter and shall not contain more
then 5% by welpght passing the Noe 200 sieves The sand used shall contain

not laes then 37 end not more than 67 of molsture.

(e) Reinforcements Mesh wire reinforcemsnt shall bds placed as

~ shown on the Plenss AlL {tems hereinbefore spseified under Fortland Cement
Connprete and Reinforoeing Stesl shall apply to thls works Gunite shall be
cured in the smme manner as spocified for Portland Cement Conorete, and the
same precautiona shall apply for protestion from freesing.
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Condensed Summary
WHITE TANK FROJECT
ARIZONA :
. -
Constructed, Spring 195]
~ Structure Structure
NO. 3 NO. h
Length 7700 £+, 6800 ft.
Drainage Area 2h,1 sq.mi, 10,3 sqemi,
Max, Fill Height 30 £t, 20 £%,
Spillway Size 1100t x 3¢ 2 @ 165t x 3
Spillway Capacity 16150 cfs, LLOO cfs,
. .
Capacity in inches of runoff 2,06 1,89
Crest width 10t 10t
Side Slope 2311 & 221 2¢1 & 221
No, of outlet pipes 3 2
® Size of outlet pipes L8, L8t & 2ln 300 & 36"
Evacuation time 80 hrs, 118 nrs,
Sediment production: '
0¢3 A,F, per Sq,Mi, per yr, est,
Tobtal embankment 351,481 c.y. 171,728 coya
o Cost emb, o272 CoYe 0212 .Y
Cost Rolllng 002 CeYe 002 CeYe
Cost Sprinkling 02 c.¥. «02 CoY¥oe
Total structural excavation = 1455 ¢,¥e @ 430
o Site preparation - total cost $900,00
Clearing & Stripping - $950,00
! Estimated total cost of project = = « = = = = = « @ = = - - $L17,375.00
Estimated private contributions = - = = = = = = - « - = - 218;287,00
| Estimated public n LI N R R 199',088.00
o Amual O & M Cost (non-federal) m = = « = = = = = = - ===~ 3,750,00
Lstimated annual-cost of project :
(50 yr, amortization) =« = = = & = = = = = « = « - 20,860,00
Estimated annual benefits (same basig) o = = = = = @ = = = = 35,220,00
Benefit =~ cost ratio 1,7 to 1
e Spillway Flood design Frequency: 6" tropical summer type storm
(.005 Probability)
Reservoir Flood design Frequency: 4" tropical summer type storm
’ ) (.01 Probability)
‘ Y /N R AT ’ i )
’ COF / S
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SUBIECT:

TO:

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Woshrmtorn43~5-2826 Arizona State Office, Phoenix, Arizona

WATERSHEDS - White Tanks Project - DATE: November 12, 1970
Report on Flood of September 5, 1970

M. E. Strong, State Conservationist
SCS, lhoenix, Arizona

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, the Municipal Water Conserva- .
tion District No. 1, and the Agua Fria-New River Soil Conservation District.

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 gauge
near the intersection of Jackrabbit Road (195th Avenue) and West Indian
School Road. (See attached map.) This is believed to have been near the
center of maximum rainfall with somewhat lesser intensity near the summit
of the White Tanks Mountains about five miles to the west,

4. The rain is reported to have started about midafternoon on Saturday,
September 5, 1970, The maximum intensity is believed to have occurred
between 6:00 and 8:00 p.m. It was reported that water started flowing
across Jackrabbit Road in the vicinity of Thomas Road about 7:00 p.m.
and ceased to flow across the road about 9:00 p.m.

5. The elevation of the high point of the watershed is 3671'. The
spillways of Structure No. 4 are at elevation 1050' with the top of the
structure at 1056'., The elevation of the rain gauge is approximately
1¥65"Y.

6. Structure No. 4 was designed to impound 1036 acre-feet from a drainage
area of 10,3 square miles.

7. Since 1954 developments north of Indian School Road and west of Tuthill
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 developments
between Jackrabbit Road and Tuthill Road plus improvement of Jackrabbit
Road divert still another 2.7 square miles of watershed into the north end
of Structure No. 4 along Jackrabbit Road.

4




M. E. Strong = 2 =

8. Thus at the time of the storm there was a total of 18.8 square miles
of watershed contributing to Structure No. 4. This is 8.5 square miles
more than the 10.3 square miles for which the structure was designed.

9., It should be noted that chronic deposition of coarse sands in the
borrow channel on the west side of Jackrabbit Road limits the flow of
water diverted into Structure No. 4. Excess flood waters flowing south
along Jackrabbit Road overflowed the pavement in the vicinity of Thomas
and McDowell Roads causing damage to an unknown number of homes in the
subdivisions east of Jackrabbit Road.

10. High water marks indicate that the Structure No. 4 filled and the 165"

wide Tuthill Road (west) emergency earth spillway flowed for a short period
at a depth averaging about 0.8'. There was no erosion in the channel except
for a small 1' deep headcut at the extreme south end where it emptied into

a flood channel along the north side of an auxiliary Air Force landing field
that appeared to have been carrying 10 to 20 times the spillway flow.

11. Flow through the Jackrabbit Road (north) emergency earth spillway,
also 165' wide, averaged about 1.6' in depth. Surveys after the flood
indicate that the crest of this spillway is now about 0.4' below the
elevation at the time of completion. It is believed that most of the
lowering of the earth spillway crest resulted from wind erosion and from
use of the cleared spillway crest area as a driveway for vehicles and as

a practice ground for horsemen and motorcyclists during the 16 years since
its construction. The high water marks indicate that the water surface was
0.4" higher at the Jackrabbit Road spillway than at the Tuthill Road (west)
spillway. This could have been the result of wave action or a west wind
across the one*mile reach of the reservoir. Erosion in this spillway from
this storm was negligible. Floodwater through the spillway crossed un-
improved desert for one-half mile before co-mingling with larger onslaughts
of water flowing from the north and west,

12. The two principal spillways equipped with gates remained closed during
the storm. Had they been open they would have had little effect upon the
reservoir hydrograph because of the intense short-period of runoff. The
reservoir was emptied in a matter of a few days through seepage into the
ground.

13. Structure No. 3 with a capacity of 2655 acre-feet and a designed
watershed area of 24.1 square miles, received an inflow of approximately
350 acre-feet, The rainfall was less intense on this watershed than on the
watershed of Structure No. 4 and as mentioned in paragraph seven above.

As mentioned above, four square miles of this watershed has been diverted
into the watershed of Structure No., 4. Runoff from this four-square mile
area was quite heavy.




M. E. Strong -3 =

It is recommended that consideration be given to correcting the overload-
ing of Structure No. 4 by combinations of the following alternatives:

A, Redesign the roadway fills and channels in Sections 18 and 13 so as
to permit the four-square-mile area in parts of Sections 2, 3, 10, 11, 12,
13, and 14 to drain into Structure No., 3 as originally planned. (See map
attached.)

B. Construct one or more small retarding structures north of Indian

School Road to control runoff from all or parts of Sections 13, 14, 17,

18, 19, and 20, (Structure No. 4 was not designed to receive runoff from
this area but since 1954 the runoff has been directed into Structure No. 4.)

C. Enlarge Structure No. 4 to enable it to safely accommodate runoff from
Section 29 and that part of Section 32 that was not originally designed to
contribute to Structure No. 4.

D. If it is not practical to materially increase the capacity of Structure
No. 4 additional structures should be built upstream, possibly in Sections
23 and 25.

Attachment

cc to:
E. J. Core, Head, E&WP Unit, SCS, Portland, Oregon
Kenneth E. Grant, Administrator, SCS, Washington, D. C.
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SUBIJECT:

TO:

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE e =
Arizona State Office, FPhoenix, Arizoma V.

December 17, 1969

ENG - Trip Report - White Tanks Project DATE

e —

H. D. hh(gick,,GfQZE\Consetvationist
SCS, Phoenix; Arizona

On December 12, 1269 I accompanied District Conservationist Arnold Nowotny
and Inspector General Auditors Nils Dahlstrand and Duvane Maddox on a tour
of the White Tanks Filot Watershed Iro ject.

The following deficiencies were noted that should be correcteds

1. The principal epillway gate valve at the west end of structure #4
is partially covered with rocks and dirt., The same is true of the cutlet
gate at the southeast corner of the structure.

2. A trash dump situation in the reservoir at the north end of the struc-
ture should he eradicated. It is unsightly, unsanitary, could cause principal
spillvay stoppages and causes one to wonder if the people benefitting

really appreclate the project,.

3. The valve stem is bent on the south principal spillway gate of strue-

ture #3 and is inoperative. The current position of the gate is about
15% open.

4. The center snd north gates of structure #3 are relatively clean,

5. All gates should be cleaned up, tested for proper opening and closing,
and repaired or serviced as needed.

Upon returning to Phoenix I made courtesy calls to Mr. Lee Ohsiek,
Assistant Chief Engineer of the Flood Control District of Maricopa
County, and Dick Yancy, engineer for the Beardsley Froject. I learned
from them that the Flood Control District inspected the project twice

a year, that the county had a maintenance agreement with the Beardsley
Froject, that both were aware of the need for maintenance and a part of
the items noted in their last inspection had been taken care of.

Dick Yancy further apreed to try to perform the outlet gate maintenance
before the end of January 1370,

(4257%7,,—/
By i, ﬁ%{f

Staye Conservation Enpineer

cc Geo, Stone, Asst, State Conservationist- Hatersheds
Arnold Nowotny, DC, Fhoenix







UNITED STATES DEPARTMENT OF AGRICULTURE - e
SOIL CONSERVATION SERVICE Room 3008 Federal Bldg., Phoenix, AZ 85025

SUBJECT: WS - Williams-Chandler WPP DATE: May 10, 1978
Rittenhouse FRS Embankment Repair

| TO: ‘R. M. Davis, Administrator
’ SCS, Washington, D.C.

We have kept you informed on the progress of studies made on the embankment
cracking problems in Arizona. The study team has recently issued their
final report. We understand the Engineering Division has received copies.
In keeping with the recommendations of the interim and final reports, we
® are proceeding with designs for repair. At present, our plans are to in-
A~ clude the following structures in the repair program: Rittenhouse, Vine-
W yard Road, Magma, Buckeye and White Tanks. As each design project is com
MJ pleted ready for a construction contract, we will request funds for the
necessary repair work. The further investigation work recommended to
determine extent of cracking to define where repair work is needed will
w,/’also be part of our future requests for funds.

We have prepared construction drawings and specifications for the installa-
tion of a filter drain in the Rittenhouse FRS, Williams-Chandler WPP. The
plans have been reviewed and approved by the WISC. Two copies are attached.

% W ,Gﬁe feel it is urgent to begin the recommended repair work as soon as possi-
% ble to avoid further risks in damages and/or loss of life that may occur
W W should failure result from storms during the up-coming summer thunderstorm
! ctivity. As you know, this has always been a source of concern to us.
o
w

We request funds for the installation of the repair work for the Rittenhouse
as ollows.

Ei

WW:V Construction $320,000
ﬂl Engineering Services $16,000
PY ﬂ& e‘funds for engineering services are requested to allow a contract for
; /t/c, J&E services for inspection of the installation. At present, our personnel
Va/)/ ';}’ ssignments and workload will not allow changes to inspect the work to be

State Conservationist

undertaken. A copy of the report is attached.
w‘f \
'(g@}:; Thomas G. Rockenbaugh

Stanley Hobson, Head, Engineering Staff, WISC

M {E %'E /J ... Joe Knisley, AC, Tucson, Arizona Area Office
1 0 {yi,.

4d ‘/ + Attachments (2)
WDM cc: Kenneth L Williams, Director - WISC
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.,«::':e} L[;nitegt Stattesf goil . 3008 Federal Bldg.
epartment O onservation s
%’. ¢ Agriculture Service gﬁgeuixﬁ;&;t g;géS
®
subject: ENG - Dam Safety Analysis - White Tanks #4 pate: NOVember 17, 1983
® To:yf, Wayne Killgore, ASTC(WR) /l/f/‘% Flle Code:  210-28
Phoenix, AZ

o
I have reviewed the "Probable Maximum Flood Study, White Tanks #4," prepared
by the Flood Control District of Maricopa County (FCDMC) and attached to
Tetter dated September 28, 1983. 1In their analysis, they used the Corps of
Engineers' HEC-1 computer program to develop and route the probable maximum
flood through the structure's reservoir. They also included in their analysis

® a study showing the effect of 1-10 on flood flow peaks and volumes.

In general, 1 agree with the assumptions and parameters used in their
analysis. I checked the rainfall and curve numbers used and they appear to be
reasonable. I am not familiar with the HEC-1 program, as such, so I do not
know exactly how the data is used in the program. For instance, it appears
® that the same rainfall amount was used for the 6-, 12-, 24-, and 72-hour |
storms. The amount calculated was for the 6-hour storm. This will need to be
| discussed with them, since I may be misinterpreting the input and output of
| the program.

There is some difference in the total drainage area used in the county's

® analysis (14.33 sq. mi.) as compared to that used in the work plan {10.31 sq.
mi.). However, based on existing conditions, the 14,33 square miles appears
to be correct.

As stated above, I generally agree with the assumptions used in the analysis
in order to test the dam by maximizing the amount of flow entering the .
® ‘ structure. (For instance, assuming that the Caterpillar Proving Ground Levee
will not fail although it is overtopped.) This assumption is fine in order to
test the structure under the most severe conditions, but since it was
determined that the floodwater retarding structure would overtop and was
assumed to fail under these conditions, I think it also would be logical to
assume that the Caterpillar levee would fail if overtopped. If this is the
® case, an analysis needs to be made to determine the effect of a break in the
Caterpillar levee. It might be possible that sufficient water would be
diverted out of the watershed by I-10, that the structure would be safe from a
maximum probable storm, i.e., the dam would not be overtopped. At least I
believe this analysis needs to be made before funds are expended to raise the
top of dam elevation or other corrective measures are performed.

¢ O




W. Killgore 2.

I suggest that a meeting be scheduled with the Flood Control District in order
to discuss their present analysis and determine the procedures to be used in
analyzing the effect of a breach in the Caterpillar levee.

Should you have questions concerning this review, please call,

'7174;&27 - /6%€zézaéyk4 .
Harry C. Millsaps
Hydraulic Engineer - WRPS

cc:
Ralph Arrington, SCE, Phoenix, AZ
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ENG~7-5 Reports — Deficiency Reports-Summaries
\

Thomas G. Rockenbaugh, State Conservationiat
SCS, Phoenix, Arizona

We have reviewed the Report of the Crack Study Team, April 27, 1978,
regarding the dame in Arizona. In addition, we have reviewed the final
design report, drawings, and specifications on the drainage measures
planned for the Rittenhouse Floodwater Retarding Structure. We think
the team's report adequately outlines the scope of the problem and
necensary design considerations. The drain designed, {f installed as
intended (adjustments made where necessary for crack depth), should
provide a permanent answer to the exigting concern regarding the safe
performance of the Rittenhouse structure as affected by cracking. Below
sre sowe comments for your future reference:

1. The study team has identified several ftems which need to be
recognized in current planmning, design, and construction to
assure safe performance of earth dams built in a hot, arid
climate. Algso included are items involving monitoriny during
the operation phase which require congideration in O&M plans
and apreements. We are sure you will be takingz whatever stejs
are necessary to see that the plaoning, design, and operation
needs are provided as identified in the report.

2. VWhile the report identifies that the existing cracking
phenomenon is due principally to desiccation, we are very
concerned about the potential for cracking due to regional
subsidence. For this reason, we think the methods outlined on
pages 9 and 10 of the report should all be used.

3. The design concepts to control cracking as described in the
report are all feasible. As mentioned, some control of
vegetation, especially deep rooted, will be necesssry. The
use of earth placed dry of optimum moisture and even at higher
than normal densities will greatly reduce cracking. However,
a nonyielding foundation is then more necessary to eliminate
cracking by other means. The enclosure of a central core in.a
moisture barrier will also work. As pointed ocut, there are a
few problems related to construction that may not make it the
most practical. One caution s that the moisture barrier must
extend into the foundation sufficiently to prevent moisture
migration laterally and thean outward to the atmoshpere.




Thomas G. Rockenbaugh

: We think the study team has done a good job. You made & good selection
, and they were up to the assignment. Everyona involved is to be commended
® ‘ for their efforts. We will be looking forward to the detail investigation
snd remedisl measures .to be developed_on the remaining dams exhibiting

significant cracking.

P -

TR e S ST L B

o i e

Neil F. Bogner

Director

Engineering Pivision

cc: K. L Williams, Director, TSC, SCS, Portland, Oregon ’
o J. W. Mitchell, Director, Watersheds Division, SCS, Washington office
o
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State of Arizona

DEPARTMENT OF WATER RESOURCES

99 E. Virginia Avenue, Phoenix, Arizona 85004

BRUCE BABBITT, Governor 'fjb//

WESLEY- E. STEINER, Director .~
November 3, 1981 /

Mr. William D. Mathews

Chief Engineer and General Manager
Maricopa County Flood Control District
3335 West Durango Street

Phoenix, Arizona 85009

Subject: Phase I Inspection Reports
White Tanks Retarding Dam No. 3 (7-2
White Tanks Retarding Dam No. 4 (7-2

Dear Mr. Mathews:

Enclosed are copies of the Phase I Inspection Reports on White Tanks
Retarding Dam No. 3 and White Tanks Retarding Dam No. 4, including
copies of the Corps of Engineer's September 14, 1981 letter approving
the reports. These reports were prepared by the Arizona Department
of Water Resources in accordance with a contract between the Depart-
ment and the U.S. Army Corps of Engineers through authority vested by
Public Law 92-367, the National Program of Inspection of non-federal
dams. The reports, representing an independent appraisal of those
features affecting the safety of the dams, have been prepared in _
accordance with the Federal Guidelines for Safety Inspection of Dams,
and the f1nd1ngs reflect the criteria in those Gu1de11nes We apologize
for the delay in transmitting the reports to you.

The reports conclude that both White Tanks Retarding Dam No. 3 and
White Tanks Retarding Dam No. 4 are in a non-emergency unsafe condi-
tion due to the inadequate capacity of the emergency spillways and
cracking identified along 40 percent and 90 percent of the lengths of
the structures, respectively. They recommend that the owner begin
implementation of Phase Il Studies to:

(a) Expand the hydrologic studies on the dams, which will facil-
itate preparation of plans for enlargement of the spillway
capacity and,

(b) Evaluate the geotechnical conditions responsible for the
embankment cracking and recommend remedial construction.

Think Conservation!

Oftice of Director 255-1554
Administration 255-1550, Water Resources and Flood Control Plonnmg 255-1566, Dam Sofety 255-1541,
Flood Warming Office 255-1548. Water Rights Administrotion 255-1581 rology




Mr. William D. Mathews . Page 2 November 3, 1987
Maricopa County Flood Control ‘ ‘
District

In addition, the reports recommend specific maintenance items to be
performed by the owner.

e
Ton Service have made studies of cracking in earth dams in the
Maricopa County area, and that, based on the recommendations of those
studies, the SCS has Prepared designs for remedial construction to
White Tanks Dam No. 3 and White Tanks Dam No. 4, which construction
is now underway. These designs have been approved by the Department

of Water Resources and Safety of Dams engineers will inspect the
construction as it progresses.

We wish to meet and’’discuss further the other areas of concern
identified in the reports and explore avenues to be used to eliminate
these concerns. We will appreciate an early reply following your
review of the reports in order to schedule a meeting for discussion
Purposes and possible future scheduling in relation to work at other
dams -owned by the Maricopa County Flood Contro]l District.

We will continue to rely upon your support and cooperation in assuring
the restoration and maintenance of these damsfor'continuing safety.

Sincerely,

WESLEY E. STEINER,
Director

Enclosures

cc: Mr. Ralph Arrington
Soil Conservation Service
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Condensed Summary
WHITE TANK AND TRILBY WASH PROJECTS
ARIZONA
®
Structure Structure McMicken
No.3 : No.4 Dam
Cooperating Federal Agency - -: 1954, SCS : 1954, SCS : 1956, C of E
Length @ = = =~ = = = = = = « =« : 1.5 Mi, : 1,3 Mi, s 9.3 Mi.
® Drainage Area = = = = -~ = = = : 24 8q. mi. : 10 sq. mi. : 223 sq. mi,
Max. Fill height - « =« = -~ - - + 30 ft. + 20 ft. : 38 ft.
Spillway Size ~ - - - - - = = 3 800 ft. + 2@ 165 ft. : 2,000 ft.
Spillway Capacity - - - - - = : 11,750 cfs. : 4400 cfs. : 60,000 cfs.
Reservoir Capacity in A.F.- - 1 2655 AF .+ 1036 AF : 19,000 AF
Epibankmant 135,48 €y /74,728 ey
o Reservoir Capacity in inches : - : :
of runoff - = « - - - - e =121 s 1.9 : 1.6
Crest Width = = ® ® = = « = = ; 10' ¢ 10! s 12¢ |
Side slope = »  » = = = = =~ : 2k11 & 2:1 : 2:1 & 2:1 : 2%:1 & 2:1 |
| No. of outlets # » « w « »~ « : 3 pipes s+ 2 pipes ¢+ 1 box
{ ) Size of outlets = = = & &= = :48",48" & 24": 30" & 36" : 11' x 20!
| Max. Discharge through outlets: - - - - P .- - - : 4400 cfs.
Evacuation time « = = = « - = +80 hrs. : 118 hrs, HEEE
Sediment Production: : ¢ ¢
Ac.Ft,Per sq.mi,per yr.est,s .3 t .3 t W25
o : .
Total cost of Project - ~ ~ - $395,145.00 : $2,180,000,00
Private Contributions - = = : 19€,057,00 : 180,000,00
Public Contributions = = = : 199,088.00 :  2,000,000,00
Annual 0 & M cost(Non=Federal): 3,750.00 : 17,000.00
Estimated annual cost of H 2
® project s :
' (50 yr. amortization) = = = : 20,860,00 : 115,000.00
Estimated annual benefits = = s
(50 yr. amortization) = =~ = : 35,220,00 : 200,000,00

o Benefit - cost ratio 1.7 to 1
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ENG - Design — Repiir of White Tanks No. 3 Date:  June 3, 1981

Structure, White Tanks W.P.P., Arizona

Thomas G}/REEEanauggi/Stifé Conservationist,

SCS//Phoenix,\A}iz na

Attached are the signed cover sheets for White Tsnks, Sites No. 3 and 4, = 7707
indicating WISC coapproval. Concurrence in repair for Site No. 4 was given
in our memo of May 18, 1981. Approval for Site No. 3 is given subject to our.-. .
comments below and as shown on the attached copy of red-lined drawings and =~
specifications.

The dam will be temporarily breached while repairs are made. A flood occurr- .
ing at that time may cause considerable damage. As with the repairs made at . '~
Graveyard Wash Dam, the following precautiomss are advised:

1. The construction schedule should provide thet the critical period, during
which the structure is breached, be kept to a minimum. . _

2. The critical repair should be made in a season when the probability of

floods 1s least.

3. All approving authorities and sponsors should be made aware of the condi-
tions and possible consequences.

The geologic investigation trip report of February 23, 1981, included in the .
design report, suggests that variability in foundation materials may have
contributed to the cracking problems in the vicinity of station 58+00. We
assume that foundation excavation in this area will be closely observed during
construction.

Use of a two-element vertical drain is recommended where the embankment is .
being reconstructed. This will protect against a piping failure initiated by
future settlement or dessication cracking. The coarse element will bridge
larger crack sizes and will conduct a larger volume of seepage from cracks to
the embankment drain outlet. Drain materials alreddy specified can be used.

We suggest a two-foot wide section of "embankwent drain" material for the .
filter and a two-foot wide section of "coarse aggregate drain" material for =
the coarse element. (See red-lined drawings for details.) :

7/

CK C. STEVENSON
Acting Head, Engineering Staff

SépafaterCéver

cc: Ralph M. Arrington, State Conservation Engineer, SCS, Phoenix, Arizona
Donald E. WEIIIn, Head, Design Section, ENG, WISC, SCS, Portland, Oregon

The Soil Conservation Service
is an agency of the
Department of Agriculture
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Subject: ENG - Design — Repair of White Tanks No. 4 Date: May 18, 1981
Structure, White Tanks W.P.P., Arizona ‘
g 7o Thomas G. Rockenbaugh, State Conservationist,
SCS, Phoenix, Arizona
We have reviewed the final design report for the above project per your request
® of April 29, 198l. We recommend limiting the maximum drop of the drain fill
in placement to 30 inches. This was discussed with John Sullivan in our
telephone conversation of May 13, 1981. Other minor comments are as red-lined on
® the attached drawings and specifications. Please forward the original cover
sheet for coapproval signature.
) -
(/‘ . o) émm——-"’
J K C. STEVENSON
Acting Head, Engineering Staff
o Attachment
| cecs
Ralph M. Arrington, State Conservation Engineer, SCS, Phoenix, Arizona
Donald E. Wallin, Head, Design Section, Engineering Staff, WISC, SCS, Portland, Oregon
e
L
L

The Soil Conservation Service SCS-AS-2
. \ ) is an agency of the ) 10-79

Department of Agriculture
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EN - Arizona Dams - Crack Location DATE: June 20, 19%;::2:4§5i356f?=—
A&E Investigation Reports
gation Rep o,
TO: Ralph Arrington, State Conservation Engineer ‘zj%f”!

SCS, Phoenix, Arizona

The reports prepared by Fugro, Inc. of their findings and recommendations
for the Buckeye #1, White Tanks #3 and #4, Magma and Vineyard Road Dams,
have been reviewed with much interest. The reports are well prepared.
Data is presented in alogical, easy-to-use manner.

Analysis of their data verifies that repair work is necessary at all five
structures. With the possible exceptions of White Tanks #3, it appears
sufficient investigations have been made to obtain data to determine the
extent and magnitude of needed repairs.

In the recommendations section of the reports, the consultant refers to
proposed drain-filled trenches as cutoffs. Such terminology is not
consistent with earth dam nomenclature where cutoff normally signifies
an impervious barrier. We suggest that the terminology in the reports
be changed.

Buckeye #1 (Buckeye Watershed)

Alternate "a" is an interesting concept and upon further study may prove
to be a viable solution. You may want to have your designers check it
out. .

Alternate "b" is favored by our staff to repair this structure. If you
select this alternate, it is suggested that in preparing the designs, you
insure that:

1. The drain trenches extend well into uncracked areas at each end.

2. Detail the outlets similar to those installed at the Rittenhouse Dam.

3. Apply any lessons learned at Rittenhouse to improving the design
concept and specifications.

4, 1Install repair measures in questionable areas as well as demonstrated
distress areas.




Ralph Arrington v ' 2
6/20/79

White Tanks #3 (White Tanks Watershed)

The pattern of cracking at this site departs significantly from the
pattern at the other sites. We are particularly concerned about the
deep crack at station 58+05. It is recommended that the original
geology and other investigations data be studied to see if this crack
may be explained by discontinuities in the foundation. It may be
necessary to do more investigations to better define the cause of
this deep crack. Seismic study may be helpful. Borings to check
foundation conditions may be required,

We believe it necessary to know more about the cause of this crack
before a design of corrective measures is completed.

White Tanks #4

Alternate "a" presents a real possibility to solve the potential problems
at this site. It is suggested that this possibility be fully evaluated
in selecting repair measures.

From the standpoint of evaluating the overall condition of the dam,
alternate "b" provides the opportunity to observe and log all the cracks.

Vineyard Road Dam (Apache Junction Gilbert Watershed)

The data collected show this structure to be badly in need of repair.

We do not look at alternate "e" as a viable solution. It appears that
alternate "a" is the best choice for long-term correction of the problem.
The suggestions enumerated for the Buckeye #1 repair should be cons1dered
in the design of repair measures for the Vineyard Road Dam.

Magma Dam (Magma Watershed)

Data collected indicate this structure has serious problems. The extent
can better be evaluated after completion of the Fugro 1nvest1gat1ons of
earth crack potential and the USGS bedrock profile study that is planned.

St —

STANLEY N. HOBSON
Head, Engineering Staff

cc:
Thomas G. Rockenbaugh, State Conservationist, SCS, Phoenix, Arizona
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*SPECIFIC GUIDANCE AND INSTRUCTIONS ;
, ARIZONA ~
‘ T
. Conservation Operations Technical Assistance ,
) o
All targeted funds were withdrawn as per your request. ;0
g
o Resource Appraisal and Program Development
Allowance includes $2,000 to complete work on the sediment yields from
irrigated cropland study.
o Plant Material Centers
Your allowance includes $25,000 for replacement of a combine. If for
any reason you need to reconsider the purchase of this equipment, please
contact the Director, Ecological Sciences.
o
River Basins
A list of budgeted activities for Basin and Area Planning is enclosed.
i. Watershed Planning
|
Your allowance includes $360,000 for support of the multi-State planning
staff.
o Watershed QOperations
Your allowance includes financial assistance funds for contracting
. "" __Ssignal Butte Floodway repaiz{, White Tanks 3 and 4 repair, and RWCD Reach
Um/ 2. If White Tanks repairs were made in FY 1981, any excess funds will
Py be applied to repair of the Fredonia structure when approved.

A
) ,,pQJW {)’ﬂiﬂ élov

—~
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SPECIFIC GUIDANCE AND INSTRUCTIONS

ARIZONA

Conservation Operations Technical Assistance

Total targeted funds for FY 1982 are $50,000 ($30,000 in FY 1982 base
plus $20,000 new funds) for Salinity Control. Update targeted plan of
operations accordingly and continue to report accomplishments to this
targeted activity per instructions dated March 17, 1981. Advise the
Director, Conservation Planning and Application of major changes in the
targeted activity. Promptly report any need for additional targeted
funds and/or release excess funds that cannot be used effectively.
Targeted funds may only be used to accelerate technical assistance
within designated targeted areas.

Resource Appraisal and Program Development

Allowance includes $1,300 to complete work on the sediment yields from
irrigated cropland study.

Plant Material Centers

Your allowance includes $25,000 for replacement of a combine. If for
any reason you need to reconsider the purchase of this equipment, please
contact the Director, Ecological Sciences.

River Basins

A list of budgeted activities for Basin and Area Planning is enclosed.

Watershed Planning

Your allowance includes $230,000 for support .of the multi-State planning
staff. :

Watershed Operations

Your allowance includes financial asistance funds for contracting White
Tanks 3 and 4 repair and RWCD Reach 2. 1f White Tanks repairs are made
in FY 1981, any excess funds will be applied to repair of the Fredonia
structure when approved. , .
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Subject: ENG - Design - Repair of White Tanks No. 3 Dae: June 3, 1981
Structure, White Tanks W.P.P., Arizona '

To: Thomas G, Rockenbaugh, State Conservationist,
SCS, Phoenix, Arizona .

Attached are the signed cover sheets for White Tanks, Sites No. 3 and 4,

L indicating WISC coapproval. Concurrence in repair for Site No. 4 was given
in our memo of May 18, 1981. Approval for Site No. 3 is given subject to our
comments below and as shown on the attached copy of red-lined drawings and

specifications.

The dam will be temporarily breached while repairs are made. A flood occurr-
e ing at that time may cause considerable damage. As with the repairs made at
Graveyard Wash Dam, the followirg precautions are adviced:

1. The construction schedule should provide that the critical period, during
which the structure is breached, be kept to a minimum.

o 2. The critical repair should be made in a season when the probability of
floods is least.

3. All approving authorities and sponsors should be made aware of the condi-
tions and possible consequences.

L The geologic investigation trip report of February 23, 1981, included in the
design report, suggests that variability in foundation materials may have
contributed to the cracking problems in the vicinity of station 58+00. We
assume that foundation excavation in this area will be closely observed during

construction.

® Use of a two-element vertical drain is recommended where the embankment is
being reconstructed. This will protect against a piping failure initiated by
future settlement or dessication cracking. The coarse element will bridge
larger crack sizes and will conduct a larger volume of seepage from cracks to
the embankment drain outlet. Drain materials already specified can be used.
We suggest a two-foot wide section of "embankment drain" material for the

® filter and a two-foot wide section of '"coarse aggregate drain" material for
the coarse element. (See red-lined drawings for details.)

iiCK C. STEVENSON
Acting Head, Engineering Staff

Separate Cover

cc: Ralph M. Arrington, State Conservation Engineer, SCS, Phoenix, Arizona
Donald E. Wallin, Head, Design Section, ENG, WISC, SCS, Portland, Oregon

o The Soit Conservation Service ‘
is an agency of the
U Department of Agriculture
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susject: ENG-7-5 - Reports - Deficiency Reports Summaries DATE: August 15, 1977

To b 3

//(4-‘7«"-"

® TO: Thomas G. Rockenbaugh, State Conservationist
SCS, Phoenix, Arizona

S

L J
® We have received the several reports describing the cracking of dams in
Arizona you have forwarded, This includes the one by Engineers Testing
Laboratories, Inc, along with their followup letter of discussion on
— three items, The Interim Report dated July 21, 1977, by the SCS study —_
team has also been reviewed.

® Based upon our review of the reports, we wish to pass on to you the
following comments.

1, We concur in the need to further investigate the cracking on
the five dams listed on page 11 of the Interim Report, Buckeye #1,
White Tanks, Vineyard Road, Magma and Florence.

i 2. We concur in the need to take immediate action on treatment
of cracks on the Rittenhouse Dam, |

3. We recommend that repairs made be done in a manner which will
be permanent in nature, This is in line with first of three
® alternatives listed on page 12 of the Interim Report.

We are hopeful that upon completion of all the investigations, it will
verify that the cracking is limited to desication causes., We are greatly
concerned about any cracking which may be a result of general subsidence,
which in the Phoenix area is related to groundwater withdrawal. This is

PY discussed in the Interim Report on pages 6 and 7. It is imperative that

‘ we avoid any construction of dams with any degree of hazard in areas
subject to cracking related to this phenomena. The policy on this is
clearly established in Engineering Memorandum-60,

If you have any questions on these comments, please let us know,

® )]
ACTINGp b a
JZ7 RIS S > Z7
NEIL F. BOGNER P. E. Nylander
Director S
® Engineering Division
cc:

K. L Williams, Director, TSGC, SCS, Portland, Oregon

R, M, Matthews, Head, Design Section, EWP Unit, TSC, SCS,
Portland, Oregon

. | A4
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UNITED STATES DEPARTMENT OF AGRICULTURE ¢/ - 5y~ / ///
SOIL. CONSERVATION SERVICE ‘ ﬂ'f
Hest Technical Service Center, 511 N.W. Broadway, Rm. 510, Portland, OR 97209

ENG - Embankment Cracking - Study Team Report DATE: guly 22, 1977

Thomas G. Rockenbaugh, State Conservationist
SCS, Phoenix, Arizona

Enclosed are four copies of the study teams' interim report. You will
note_that these reports lack Smith's and Stearn's signature. 1 have
sent them signature sheets that will be sent to you. en you receive
them, please place them in the reports in place of page 17.

Further committee_action will be needed as the recommended studies

are made. When the studies are complete, we will issue our final report.
If.you have any questions, contact any of the committee as the need
arises.

One of the copies of the report is for your transmittal to the Washington
Office.

PRSI

Jack Stevenson
Construction Engineer

4 Attachments




Cracking of Dams in Arizona
Interim Report of SCS Study Team
July 21, 1977

Introduction

Neil Bogner, Director, Engineering Division, Paul Tilker, Head, E&WP Unit,
and Thomas Rockenbaugh, State Conservationist, Phoenix, appointed a team
to study the magnitude and severity of cracking in PL-566 dams in the
Phoenix, Arizona, vicinity. The team members are:

Ed Stearns, State Geologist, SCS, Davis, California

Ray Smith, State Design Engineer, SCS, Bozeman, Montana

Jack Stevenson, Construction Engineer/Acting Soil Eng., WTSC

Scope of Study

The team met at the Phoenix SCS State Office on June 22, 1977, discussed

the scope of the problem and developed an operational outline. The

problem and anticipated activities were discussed with John Peterson,

ASTC, and Ralph Arrington, State Conservation Engineer, Ralph showed a

series of slides that typified the crack problem and investigations made

to date. The team and Mr. Arrington then met with representatives from
Maricopa County Flood Control District (MCFCD), Arizona State Water Commission,
U.S. Bureau of Reclamation and Engineéring Testing Laboratories (ETL). ETL
personnel presented a draft copy of observations and inspections made in
investigating the problem at the Powerline, Vineyard Road, and Rittenhouse

dams.

Mr. Arrington then took the team to inspect the following dams:

Buckeye #1 Vineyard Road
White Tanks Magma
McMicken (C of E) Florence

Rittenhouse




A detailed examination of the available predesign investigation, design,

and construction records for the Rittenhouse dam was made.

The team discussed the design and construction of the dams with Paul Monville,

State Design Engineer, William Anderson, ASCE, and Don Riddle, Chief Inspector.

Our preliminary findings and observations were discussed with Mr. Rockenbaugh.

A second meeting was held with Mr. Arrington, MCFCD, ETL, and Arizona

Water Commission personnel. Our observations and concerns were discussed.

with the group.

Summary of Findings

Some degree of cracking was observed at each site visited. With the
exception of the Rittenhouse dam, the crack development has not advanced
to the crisis state. In general, the cracks are relatively shallow

and do not completely cross through the embankments. The surficial
expression of the cracks indicates that the principal cause is desiccation.
Transverse cracking as well as longitudinal cracking occurs on most of

the stfuciures.' Detailed description of the cracking is included in

the ETL report (dated July 1, 1977) and shown on the photographs in
Appendix #1.

One crack was traced to a depth of 10 feet on the Rittenhouse dam. This

-

crack did not go clear across the dam. This crack and several others took

significant volumes of water without the water appearing anywhere at the
ground surface. This would indicate either deep cracking or an interconnected

network of open cracks that exist inside the structure. It is the study.

team's conclusion that the Rittenhouse structure should be repaired as

soon as practicable to eliminate the potential of a catastrophic failure

—




during the coming flood season. Such an occurrence would probably require
runoff from a storm of somewhat greater magnitude than a 25-year

frequency runoff.

A major longitudinal crack was observed in the upstream face of the
Florence Structure. This crack is a few hundred feet long and was

apparently caused by softening of the upstream foundation from wetting.

Due to the weight of the fill, consolidation occurred and the fill cracked.

_This crack appears to be well on the way to healing itself. Healing

apparently occurs as soil particles are washed into the crack by surface

waters.

Two crack zones that had the appearance of being associated with foundation |
compression were noted on the Buckeye #1 dam. These crack zones are

discussed in more detail below.

Onsite Observations

1. Buckeye #1
The cracking observed was generally limited to 3 or 4 zones. One area
has been investigated by MCFCD personnel. The cracks were found to be
less than 20 inches in depth. In two locations the transverse cracks
were oriented roughly with an upstream and downstream expression of
a natural drainage way. Slight depression of the dam top was noted in

these areas, indicating some subsidence may have occurred that could be

a partial cause of the cracking. Desiccation appears to be a major
cause of cracking in the other areas inspected. To date none of the

cracking has progressed sufficiently to present a threat to the

structure. The dam is constructed of soils derived from granite and




contains much coarse sand and gravel sized particles. In most areas

soil conditions are such that mechanical self healing should occur.

2. MWhite Tanks
This structure is in a pilot watershed and was constructed in 1954. Until
recent years its surface was dragged with a heavy anchor chain or crawler
tractor tracks at least once yearly. The dam is constructed of
silty sands with gravel derived from granites. A fine pattern of
narrow (less than 1/8 inch wide) desiccation cracks were noted across
the top of the structure. Probing indicates, in -general, the cracks
are shallow (a foot or less deep). The faces of the dams are covered
with a 3 or 4 inch thick dust mulch which appears to have controlled

desiccation.

3. Rittenhouse and Vineyard Road Dams
Our observation confirmed the description included in ETL's report of
July 1, 1977. Several of the cracks are shown and described on the

photographs in Appendix 1.

4. Magma
The Magma dam was constructed in the early 1960's. Cracks have been
reported on this dam many times. At the time of our inspection many
of the cracks appear to have healed. In lower sections of the dam near
the emergency spillway three zones of cracking were noted. . One crack
crossed the top of the dam from the upstream face into the downstream face.

It crosses diagonally. It was reported that no dragging or other maintenance

work has been done since 1968.
——d
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With the possible exception of the diagonal crack described above, the
cracks observed appeared to be a result of desiccation. Our probing

indicated the cracks are likely shallow, less than 2 feetvor so in depth;

5. Florence
This structure was constructed in the mid-1960's. Three cracks or crack
zones were noted. One Tongitudinal crack along the toe is described in

the Summary of Findings section above.

One zone with a 50 or 60 foot long longitudinal crack was noted, it had
diagonal cracks atfeach end trending toward the downstream face. This

crack could be associated with downward movement of a part of the downstream
toe of the dam. Near the road Eémp onto the dam a transvefse crack
completely crosses the top of the fill. This crack is 2 inches+ wide at the
top. Material has caved into the cracks. Our probing indicates it is

in excess of two feet deep.

General Geology and Soils

The embankments are all located on broad gently sloping alluvial fans. The
dams are all several miles long and consequently cross many small dry
streams. Mahy times the streams are barely discernable except for an
increase in vegetation along their course. The sites are all several
miles from the mountains that are the ultimate source of the sediment
making up the fans. Since the dams are quite far from the mountains,
most of the fan material is fine-grained. Much of it is granitic reflecting

the composition of the parent material. The soils are mostly low plastic

silty sands (SM), sandy silts (ML),and silty clays (CL). There are some
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soils that are more clayey, as at Magha, and some that are gravelly, as in
sections of Florence dam, but these are less frequent than the SM's and ML's

commonly seen.

Geologic reports on Rittenhouse and Vineyard show that firm cemented gravel
and siltstone were present over nearly all the foundation area in these
dams. Construction records show that the cutoff trencﬁ was taken to

these firm materials and that about 2 to 3 feet of the looser material
overlying it was faken out and recompacted. After talking to Don Ridd]e,
the chief inspector, we concluded that about all that was practical to do
to these foundatioﬁs, was done. Some local settlement has occurréd, as

at Florence, but it is minor. The local settiement problem, it seems, was

recognized early and was considered in the design.

Possible Effects of Regional Subsidence

In the Phoenix area, ground water pumpage has caused widespread land

-

subsidence. The subsidence is as much as 7 feet or more in isolated areas.

Data has been gathered by:the USGS and consists of releveled monuments
and monitoring water levels in wells. The data is shown on a map titled
“Land subsidence and earth fissures in alluvial deposits in the Phoenix
Area, Arizona." Map I-845-H, published in 1974. The maps shows four
large areas of subsidence:

1. Between McMicken Dam and Sun City

2. Mesa area and south

3. Santa Cruz Flats south of Coolidge

4. Maricopa and Stanfield area
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Our dams could be affected by the first two areas. The Buckeye and White

P

Tanks dams are on the south edge of subsidence area 1 near McMicken dam.
Powerline, Vineyard, Rittenhouse, Magma, and Spook Hill are on the east

side of area 2 near Mesa.

Two things happen in a subsiding basin: the ground settles more or less
uniformly over a wide area; and fissures or cracks open up on the edges

of the subsiding basin, as they are doing in the Phoenix area. Should

our dams be in a sUbsiding area, the dam itself could conceivable become

lower than the emergency spillway. A storm would then over-top and possibly
e s = e e e,

I

cause the dam to wash out. Differential settlement could also cause

cracking of the fill, but we believe the cracks we saw were caused by

~EEEiEEiEiEE; It seems to us that cracks due to differential settlement
would be more random; those we saw nearly always had a consistent pattefn.
That is they were roughly parallel and were normal to the centerline. The
longitudinal cracks may be related either to desiccation or to local

foundation consolidation. We think they are more likely due to local

foundation settiement.

If our dams are in an area where the valley alluvium cracks for a mile
or more the consequences are likely to be more serious. The dam would
likely be rendered unserviceable. Predicting if and where such cracks
will appear is next to impossible. The one thing we can do, of course,

is not build any new dams on or adjacent to such areas. The cracked areas

are known and Tocated on maps, so they can be avoided.




Past Design Philosophy

The first PL-566 dams planned and constructed in Arizona were near Safford
in the Fry-Stockton project. The great potential for desiccation cracking
in the desert environment was récognized as was the tendency for many
desert soils to collapse when loaded and wetted. The Fry-Stockton

dam designs included removal of part of the collapse prone material from
the foundation and facing the entire surface of the structures with gravel.
This de;ign was thought to provide protection for both potential problems.
The dams in this watershed were mofe or less conventional in that they
were only a few huﬁdred feet long and tied to well defined abutments.

No problems with cracking have been reported for any of these dams.

The next structure constructed was the Magma damf This

structure is several miles long. In the investigations phase, project
people made studies to determine if collapse prone materials occurred along
the foundation and to find a source of gravel to face the dam. The

only source of coarse material located nearby was a basalt hill. It

was determined that if the dam was to be faced with crushed basalt to
control cracking, the cost would exceed the benefits. Alternative

methods of controliing desiccation were studies. The Service's

B e

experience on the White Tanks pilot Watershed project indicated that
SApErIEmE o e > P

cracking could be kept within tolerable limits by working the dam surface

at periodic intervals to maintain surface materials in a loose condition, in

effect maintaining a dust mulch breaking the capiilary rise of water to

the surface. It was decided that the same treatment wdu]d insure that
._‘________....._—-----------——J

the Magma Dam would properly function for its design 1ife if so maintained.




Consequently, it was designed and constructed with earth surfaces, little

L e S R

maintenance has been done.

® On each project since then, attempts have been made to locate coarse
material to face the structures. In no case has enought material been
found to cover the entire surface. In all dams constructed the availabie |
o coarse material has been used to cover as much of the dam as practicable.
It has been anticipated that maintaining a dust mulch on the rest of the

V— —

surface would be done by the owners. The necessary work on the surfaces

PY of the dam has not-been done and significant cracking has occurred.

———

In recent years, environmental concerns have required that desert

vegetation be established on the faces of the dams. This prohibits working

. ———————
| the surfaces and seriously retards the tendency to use gravel facing on

-

the dams. The vegetation also speeds the desiccation process.

-~

Y To date, little change in design has been made to protect against desiccation
| craﬁking. An exception to this is the Spookhill dam. It is designed
with a permanent irrigation system to maintain vegetation. This should
o also maintain the moisture level in the fill and prevent desiccation

cracking. Also the top of this dam is to be surfaced with gravel.

Construction Practices

A1l of the dam foundations have been wetted to the depth determined
needed by the geologist to reach competent foundation materials. Much of

the soft foundation materials are removed and recompacted into the fill.

The long structures have been constructed in segments of about 1,000 feet
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for better control of the moisture in.both the fill and the borrow.

In genera1, embankment materials have been used as they come from

borrow areas with a minimum of sorting or routing. The fill] densities

in general, approaéh 100 percent of ASTM D-698 maximum density. Generally
fill has been placed at optimum to 1 percent wet of optimum. Some of the
low density collapse prone materials have been left in the downstream
section of the foundation. This could have resulted iﬁ differential

settlement causing longitudinal cracking.

Recommended Further Investigations

We know from past gtudies on the cracking problem and from our own
observations that some of the dams are cracked worse than others. We
also see what appears to be a self-healing process occurring on

some of the older dams. By critically examining the cracks in trenches

e

the seriousness of the cracks as well as those that have been healing

by themselves can be evaluated. We also want to verify our feelings

that White Tanks has not cracked as badly as the others. Since this

structure was the only one of the seven we saw that had been periodically

maintained by dragging, we believe it is important to see how effective the

maintenance had been.

S

Trenching with a backhoe is about the best way to examine the cracks. The
trenches can be dug as deep as the cracks are likely to go (10 feet +) and

the pits are big enough to work in so the cracks can be dug out with a

hand pick or knife and examined more closely. Those cracks that appear
AN

to be self-healed should be examined especially close to see if they are
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truly healed or merely bridged over by larger grains. Trenches should
be dug in the following dams:

Buckeye #1 Magma

White Tanks Florence

Vineyard Road
The investigation will serve two purposes:

1. Evaluate the effect of maintenance as at White Tanks and the
effect of no maintenance as at the others.

2. "Help pinpoint the dams that corrective work needs to be done in

the future similar-to that being proposed for Rittenhouse.

We also think that it would be good jflhave state office staff technical

people examining the cracks. These people could be the design engineer

e e eetetman)

and geologist for example. It is important that information obtained
T _..________,.,._.———-———J-)

be documented with both photographs and sketches. The work should be

done this year, probably sometime in the fall, as schedules allow.

After the work is done and data assembled, decisions can be made on_

necessary corrective measures for the other dams.
/

L—

Recommendations for Repair

The Dam Cracking Committee concluded, on the basis of the present data,

that only the Rittenhouse dam may need emergency treatment. Investigation

of the other dams did not reveal open cracking to a depth that would pose
a hazard to the structures from a 1 percent chance flood. If such cracks
have occurred it appears they ﬁave partially or completely healed by

developing a filter face and filling. Further investigation will be

needed for verification.

[
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Short-Term Emergency Repairs

The committee recommends that emergency repair be considered on the
Rittenhouse dam. Areas needing repair can best be identified by Engineering
Testing Laboratory, the consulting engineering firm on the basis of their

field investigations. A1l areas having surface evidence of deep cracking

may need emergency repairs.

- S

Basic criteria for emergency repairs is to prevent structure failure
by erosion or piping along existing cracks through the embankment.

The criteria can be met with either a filter or an impervious core.

Three alternative short-term solutions were considered:

1. A graded sand and gravel filter installed in a backhoe trench
parallel to the centerline. Attachment A.

2. A reworked narrow (3 feet) earth core. Attachment B.

3. A narrow soil cement core, Attachment C.

Description of Alternatives

1. Design and install a vertical graded sand and gravel filter
immediately downstream from the centerline to a depth of at least 3 feet
below any crécks encountered. This filter should be 2 or more feet in
thickness. Filter material will need-to be a clean (washed) sand and

gravel compacted by a boom-mounted compactor on a backhoe.

Periodic outlets will be required for drainage to prevent entrapment

of water and the build up of hydrostatic pressures.
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Care will be required during construction to assure the full depth

of cracking.is correctly determined and to assure the filter material
is not contaminated with fines by sloughing of the trench sidewalls.
Shoring protection will be required during inspection for cracks. It

ev————

would be desirable to have an SCS professional engineer oversee the

“work. Work should be Timited to short reaches to prevent further desiccation

ey,

cracking of the trench sidewalls.

e

This alternative will have a fairly high first cost since the filter
material will likely have to be imported. It is a long-term positive
solution to the crécking problem independent of the cause of the cracking.
Future longitudinal exteﬁtions can be made without damage to prior Work.
Should deepening of the filter be required at some later date, much of

the previously installed filter could be éa]vaged.

2. A compacted earth core would provide temporary short-term
protection by providing an impervious zone to break the continuity of
the cracks. It should have a width of 3 to 4 feet and extend to a depth

of at Teast 3 feet below any cracks encountered.

The top of the dam could be dished and sprinkled so the excavated
material could be recompacted back in the trench. Otherwise the

excavated material could be wasted and fill material obtained from borrow

areas adjacent to the dam.
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® Care will be required during construction to assure the full.depth
of cracking is correctly determined. Trench sidewalls will need to be
sloped or shored for protection during inspection for cracks and during

o the backfilling would be required, its recommended that an SCS

professional engineer oversee the work and make the crack depth determination.

Work should be limited to short reaches to prevent further desiccation

e v cracking of the trench sidewalls or across the trench bottom.

Potentially only a short-lived solution can be provided by this alternative.

Desiccation of the-core will cause it to crack in the future uniess

* measures are taken to prevent drying. Even tHen extentions of existing cracks
progress into the core from air circulation within the cracks. The core

%. will also be susceptible to cracking from any foundation consolidation

% or general ground subsidence should these be a partial cause of the

i present problem or occur in the future.

® This alternative would probably have the least first cost since
materials are readily available at the site. Considering the potential
short 1ife, it can only be considered as a stopgap measure with a

o , long-term solution required to be installed at a later date or as part
of a system solution.

PY 3. A soil cement core parallel to the centerline would provide both
short- and long-term solution to prevent a piping failure along the
existing cracks. A narrow vertical backhoe trench could be backfilled

PY with compacted soil cement. The earth and cement could be mixed on the
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dam, deposited in the trench and compacted with a boom-mounted compactor.
If they were mixed in the trench and compacted by hand-operated compactors,

shoring would be required.

Although a soil cement core may crack, it's erosion rate from water
movement will be very slow. It will provide protection against rapid

failure and cracks can be repaired by patching the upstream face.

Care will be required during construction to assure the full depth

of cracking is correctly determined. Trench sidewalls will need to

be shored during iﬁspection for cracks. It is;recommended that a
professional SCS engineer oversee the work. Work should be' Timited to
short reaches to prevent desiccation cracks from forming in the trench

sidewall and across the trench bottom.

This alternative will be fairly expensive. Use of local materials

would help decrease costs.

The soil cement core will be susceptible to cracking from any
foundation consolidation or general ground subsidence should these be

a partial cause of the present problem or occur in the future.

Although a soil cement core could be readily Tengthened, it would

be very difficult to deepen in the future.

Conclusions

The committee has concluded that the cracking observed is related

to desiccation. Most places desiccation is the principal cause of cracks.

&“\'
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Where foundation consolidation is suspect as the principal cause,

desiccation has seriously aggravated the problem.

The committee further concludes that only Rittenhouse dam may need

emergency repair at this time. It appears the cracks in the other dams

e

have either not developed to a point to be an immediate hazard or have

developed and healed.

A sand and gravel filter will be the best solution to the immediate

problem.

No long-term solution can be offered at this time. A long-term

solution will be dependent upon the results of the investigation to

determine the extent of self healing.

No recommendations for changes in design concepts or criteria will be
offered at this time. These also will be dependent upon the results
of the investigation to determine the extent of cracking and self healing

on the Magma and Florence Dams.

Recommendations

The committee recommends that repair work by alternate 1 (sand and

gravel filter) be installed in the critical portions of Rittenhouse dam

as soon as practicable. Critical areas should be determined by the

[
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Consultant Engineer based on the results of his detailed investigations

and visual observation.

Ray Smit}f

ck Stevenson

Za

Ed Stearns '
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® Consultant Engineer based on the results of his detailed investigations

and visual observation.

[ )

Ray Smith
o

%ck Stevenson

o
® Ed Stearns
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1. Trenching Operation - Vineyard Road dam near Station 200+00.
i 36" depth, 6" width, date 6/6/77.

/
2. Backhoe Pit (V-3-A) - Vineyard Road dam Station 111+08 -
Cracked dry layer over firm moist soil.
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- Rittenhouse dam Station 129+82 -

Transverse Crack opened to 4 1/2 feet.
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5. Rittenhouse dam Station 129+82 (R-I-D) - Transverse Crack
opened to 5' and 400 gallon of water poured into crack.
Evidence of deeper crack. Later excavated to 10' depth.

L]
@
®
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L]
.

6. Rittenhouse dam Station 129+82 (R-I-D) - Transverse Crack
opened to 10 feet level - Water entered into crack. Evidence
of 6" diameter x 30" long cavity. Crack is not continuous

P thru embankment at. depth - D.S. 7' U.S. 3'




7. Lonaitudinal Crack - Station 133+56 to Station 135+07
Vineyard Road dam upstream slope.(near Schrapnel area).

8. Lonaitudinal Crack Vineyard dam Station 111+45 - (V-3-B)
¢ crest at dam.
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9. Rittenhouse dam - Longitudinal Crack Station 158+04
depth 6'0" - (R-3-B)

10. Rittenhouse dam Station 185+82 (R-2-B) - Wide longitudinal
crack - 7"0" depth.




11. Rittenhouse dam longitudinal and transverse cracks Station
158+04 - (R-3-B).
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FLooD CONTROL DISTRICT of Maricopa County

3325 West Durango Street ® Phoenix, Arizona 85000 e Tolophone (602) 262.-36830/262 3639
November 4, 1975 rju
( (N

APU lLf’ 9
United States Department of Agriculture Q 6
Soil Conservation Service % L \
3556 West Buckeye Road : L.
Phoenix, Arizona 85009 L
“‘fﬂ“‘@
ATTENTION: Mr. Terence E. Taylor : v

Dear Mr. Taylor: K

We acknowledge receipt of your letter dated September 30, 1975, regarding Operations
and Maintenance agreements between Soil Conservation Service and the F]ood Control
District of Maricopa County.

It is assumed the structures on the White Tanks Watershed you are concerned with are
the White Tanks retarding structures #3 and #4. . .

A review of Operation and Maintenance agreement records in this office 1ndicate*that
he last agreement entered into relative to these structures was one for Operations
and Maintenance, dated November 28, 1966, between the Flood Control District of
Maricopa County and the Maricopa County Mun1c1pa1 Water Conservation District No. 1.
This agreement provided for the Maricopa County Municipal Water Conservation Distrfct;,
No. 1 to do maintenance work on the structures and to be reimbursed for this work by,
the Flood Control District. This agreement was terminated by mutual consent of both
parties on June 30, 1975. Thus, the Flood Control District of Maricopa County is
now responsible for the Operation and Maintenance of the above structures.

The agreement referred to above is the only agreement of record involving the Flood
Control District of Maricopa County and there appears to be no provision in the
agreement for Operation and Maintenance reports to the Soil Conservation Service.

There appears to be no record of a formal Operations and Maintenance agreement or
offictal legal transfer of responsibility of these structures from the Soil Conservation
Service to the Flood Control District. S

In view of the fact that District and Soil Conservat1on Service personnel are meeting

this week to discuss Operatiors and Maintenance procedures, any further dlscussion of
this matter could be continued at this time. R

it

Ch1ef Eng1neer and General Manager

Sincere]

~ PD/WAA/ 1y
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DETAILED BNGINEERING REPORT

White Tanks Erosion Control Projeet

The history of the White Tanks Erosion Control Projeet is so well knowm
to all personnel, both in the State and Regional Off'ives, that a brief
summery should suffiee for the engineering narrative.

The White Tanks ares includes the Trilby Wash Watershed and the east
watershed of the White Tanks Mowntains in Marioops Coumnty, Arisomm,
Runoff from the storms originating in the uppsr watershed has oaused
oxtensive damage to irrigated lands, highwaye, railroads, armed forces
installations and other public snd private propertys Interest has been
aotive for many years in the construction of some type of works to
alleviate this dsmege, but until the severe floods of 1081 the wvarious
groups ooncerned sould never agres on & eomprehonsive plane

The Ague Fria Soil Conserwation Distriet, whieh ineludes all of the
irrigated lands in the White Twnks ares, was organized in 1948,
Commenoing in 1646, st the request of the Agua Fria S04l Conservation
DPistriot, Service teohniciens began work om the development of a plan
for the protestion of the farm land end drrigation fecilities, In 1547
the desgign of ons detention structure was completed snd mbmitted to

the Agus Fris Soil Conserwvation Distriet, but no construstion was undere
taken hesause of finanscing diffieulties,

Severe demage resulted from a storm in January, 1461, and agitation for
protecticn beoame aotive, Additional storms during July ané August of
1951 emphasized the nacessity for ixmediate somstruction of edequate
protection workass A base line was established from e point about one-
half mile northwest of the Besardsley Canal, snd permanent points were
set approximately every EOO feete All pertinent items in the struotures
as designed mre referred to the psrmanent points previously mentioned,
Topographioc mapping of a strip approximately 4,000 fest in width and

1838 miles im longth was started during August, 1581, and completed late
in Decembery After a thorough study of the dase map and sonsiderasble
field reconnaissance, it was decided that a system of four detention
dapms with eontrolled outlets or "bleeders” sounld adequately eontrol
runoffe The structures have been losated so that the flow from the
watershed will run directly into the reservoirse 7This provides for a
minimum uss of training dikes and channels and deoreases the maintenance
problem considerebly,

S8truotures Numbore 1 snd £ have been designed to funotion ag & umite

A lnrge ontlet has been provided to discharge stored water from Number
1 to Rumber 2, in order to utilize the maximum espacity of the main
oanal and all latarals in ewnouvating both resservoirs in a minimum
length of timwe Boonuse of the interdependence of thess two gtructures,
they should be eonstructed as & unite The outlets or "bleeders™ will
be sliding headgates and specinlly treated sorrugated metal pipes They
will discharge stored water direotly into the main Beardsley Caml for
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distribution into the laterals end wastewsyse In cnse of large storms end
inorensed runoff, additional "bleeders” will discharge small gusntities
over the present conorete siphons and into estadlished shannels.

No struotures are to be built between laterals 8} and 104« The Irrigation
I1striot has agreed to strengthen e dike presently looated just west of
the Beardaley Canal, mnd in this meanney train runoff into Strueture Number
3¢ The present overshot at lateral 10f will eonsequently be blooked.

3truoture Number 4 is located et the extreme southern end of the projsot
and is the smallest of the seriess, After thorough field reconnaissance,
it was deolded that with minor medifiestions in the presently existing
structures on the Caterpiller proving grounds that they eould eesily de
inoorpersted into the overall plan. It was onm this basis that the design
for Strusture Humber 4 waa mnde,

Agresmont axists between the Irrigation Distriet sand the Agua Fria Boil
Conservation Distriot for the operation and meintenance of the struotures
after they have been eorpleteds Kncessary water distridbution plens will
be made and personnel will be trained in the opsration of the eontrol
gates, Poth the Agua Frim Soil Conservation Distriot and the Irrigation
Listriot heve given assurances that the reservoirs will slways de
evaounted in the shortest possidble time end that water will nover be
stored for Airrigation purposess

Meonge dolc

George Sohm
Engineering Spaoialiat
February 27, 1988




6029 Federal Building, Phoenix, Arizona 85025

Jan. 4, 1972

Colonel John C. Lowry

Chief Engineer and General Manager

Flood Control District of Maricopa County
3325 West Durango

Phoenix, Arizona 85009

Dear Colonel Lowry:

Attached for your file are the following operation and maintenance
agreements for the White Tanks Pilot Watershed Project:

]_.

2.

5

6.

Agreement - Between Agua Fria Soil Conservation District

and the Soil Conservation Service - dated November 30, 1953.
(See Item 2, page 1 and the first paragraph of page 3 covering
0 & M).

Agreement - Amendment No. 2 dated October 15, 1957 « change
in spillway design and costs.

letter « from Robert V. Boyle to K. B. McMicken dated January
28, 1955 advising Service acceptance and outlining O & M
responsibilities.

Letter = H. S. Raymond to Robert Boyle dated August 31, 1959
confirming O & M responsibilities of Agua Fria SCD.

Cooperative agreement = Agua Fria SCD and Maricopa County Water
Conservation Dist. No. 1 (Beardsly Project) dated December 3,
1953 giving O & M responsibilities to Beardsly Project.

Agreement - Flood Control District of Maricopa County and
Maricopsa County Municipal Water District No. 1 dated Nov. 28,
1966. Outlines O & M responsibilities of FCDMC for White
Tanks structures and provides for the irrigation district to
perform this work for a certain fee (See Item 2, page 2).

Sincerely,

Cliffton A, Maguire
Axst. State Conservationist (Acting)

Attachments/6

43
CAMaguire:as




UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE  Room 6029 Federal Bldg., Phoenix, AZ 85025

JECT: M3T « Program Inspection pAt1c: December 16,
October 4-7, 1971 1071

TO:

Chris Willisms, DC
8CS, Fhoenix

Attached for your use and f£ile are the following operation and
maintenance agreements for the White Tanks Pilot Watershed Project:

1. Agreement ~ Between Agua Fria Soil Conservation District
and the Soil Conmervation Service « dated November 30, 1953.
(See Item 2, page 1 and the first paragraph of page 3 covering
0 & M).

2. Agreement « Amendment No. 2 dated October 15, 1957 - change
in spillway design and costs.

3. Letter = from Robert V. Boyle to K. B. McMicken dated January
28, 1955 adviming Service acceptance and outlining O § M
responsibilities.

4. letter - H. §. Raymond to Robert Boyle dated August 31, 1959
confirming O & M responsibilities of Agua Pria SC9.

5. Cooperative agreement ~ Agua Fria 8SCD and Maricopa County Water
Conservation Dist. No. 1 (Beardsly Project) dated December 3,
1953 giving O & M responsibilities to Beardsly Project.

6. Agreement « Flood Control District of Maricopa County and
Maricopa County Municipal Water District No. 1 dated November 28,
1966, Outlines O & M responsibilities of FCDMC for White
Tanke structures and provides for the frrigation district teo
perform this work for a certain fee (See Item 2, page 2).

This transmittal completes agreed«to item 18 of the program inspection

eport. _
/ / /5//) L]
LYY I
2l TSl (g dheding
{

Jo J- Turmr
State Conservation Engineer

ccs D. Swenson w/o attachment
G. Welsh w/ attechment
AL L W

Gerry - We are attaching a copy for your transmittal to the
FCDMC to assure they have these documents in their office. u
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KGUI-FRIA SOIL CONSERVATION DISTRICT ' 1-
pP. O. BOX 578, WE 5-9251 /:’l"w 1 ----"T'"
PEORIA ¢ ARIZONRA

August 31, 1959

Mr. Robert V. Boyle, State Conservationist
Soil Conservation Service

106 East Roosevelt
Phoenix, Arizona

Dear Bob,

By action taken by the Board of Supervisors on August 24, 1959,
the Agua Fria Soil Conservation District assumed, as a matter of
record, full responsibility for the operation and maintenance of
the Whigg_ggqgg_P;pject. The District has, however, actually
operated and maintained the project since its completion in 1954.

7
Sincergly yours,

'_/l . r
©_ ,,.‘.'1‘. ; (;C" ¢ U A

,MH.Jé. Raymond, Seoretary
AGUA FRIA SOIL CONSERVATION DISTRICT

HSR/po

. LWt 4

.- S
H (..‘ sy . :,._jl.., ooy "‘
L Ln( \! tL L)




Jagmary 28, 1955

" Sudbject! White Tanks Watershed
Protectiur “roject.

”r, xo B, "cm@km, Chairman

Board of Supervisors

Agaa Fris 80il Conssrwation Distries
Box 25

1itchfield Park, Arisona

Deayr Mr, Nolickeni

Our records indicate that the U8, Department of Agricultire

repreaented by the Regional Direstor of the Soil Conservat  on .erviee
entared into an agreement, dated Novembor 30, 1953, with the “qua Fria

Boil Conservation Datrict,.

Arong other t'ings, the agreemsnt provided that your Listrict would
assume responaidility for opsration and proper maintenance of the
corpleted wrk, BSubzequent 0 the signing of the above-msnti nsd
agreensnt, the responsitilities of the Reglunal Director have btun
asgigned to the 8Stats Conservationiet, Arisona, The Service ~us
fulfilled its obligations undsr paregraph B8 (1), (2}, (3) of the
agreemant and wa asguwns therefores that your Uistrict ie prepared

to asgums full responeibility for operation and maintenance of tha
¥hits Tanks projest. V¥e subtrdt that the Service's responsibilities
havy been dlscharged except for our willingness to consult and adviss
vith you regarding maintensncge problems if you desire this,

Ploass be assured of our extyems appreciation of the manner in which
your Mstrict and the Faricopa Munieipal Water Lonsgervation District
f1 have cooperated in ths prosecution of this undertiking. The
physical projress of the projest and the persunal relationahips
connsoted with it have been most satisfactory and hsrmonious,

Very truly yours,

SRR T

TR O T
Podbt, V. Boyle .
Btate Lonservatinnist

ccs D, A, Williams
J. G, Bamesberger
L, A. Hi11

KETXEXAXY NN
JJTurnerswh

e
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State Arivons

Watershed White Tanks

UNITED STATES DEPARTMENT OF ACRICULTURE
S0I1L CONSERVATION SERVICE

AMENDMENT NO. 2 TO ACREEMENT FOR
CONSTRUCTION OF WORKS OF IMPROVEMENT

THIS AMENDED AGREEMENT, made this th day of Qotober » 1957, by
and bstween the Agua Fria Soil Conservation District, hereinafter called the
Sponsoring local Organization, snd the Soill Conservation Service of the United
States Department of Agriculture, hereinafter called the Service,

WITRESSETH THATs

WHEREAS, under the suthority of Public Law 156, 83rd Congress, lst Session, an
agreement for the construction of White Tanks Project retarding structures No. 3
and No. li was entered into on the 30th day of November, 1953 and

WHEREAS, the spillway of Structure No, 3, as constructed in 19Sh, more than
satizfies the Service standsrds for this type of structure as set forth in
Engineering Memorandum No, 3 Revised July 16, 1956,

NOW THEREFORE, the Sponsoring Local Organization and the Service do hereby
agres to amend the original agreement as followss

A. The design for the aforemsntioned spillway is chenged from 1100 feet
wide as shown on Sheet 17 of the design drawings dated October, 1952 !
to 800 feat in width as constructed in 195k,

B. Paragraph A{3)(g) of the original agreement is hereby deleted.

C. These changes will decrease the estimated cost in the following amountss

To the Sponsoring Locel Organigzation v $22,230.00

To the Service ' No change

D. All other terms and conditions of the original agreement as amonded
remain in full force and effect.

U. S. DEPARTMENT OF AGRICULTURE ~ AQUA FRIA SOIL CONSERVATION DISTRIC

Soil Conservatioxbfjrvlce - - ) :
B Zﬁ—v@.\ | W B

Title State Cons»xvationist Title Chalrman
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THI1S AGREEMENT, made encd entered into this __30th  day of
November, 1953, by and between Agua Fria Soil Conservation
strict, Stete of Arizona, hereinsfter celled the DISTRICT and
the Soil Conservation Service, Regicn 6, of the Department of
Agriculture, hereinafter called the BERVICE,

OBJECT - The object of this sgreement is to coordinste the actie
vities and efficient use of the resources of the two psrties in carry-
ing out and maintaining watershed protection needed ¢n watershed lends,
and the inatallaticn of such measures in the Dietrict as are needed end
practicel:le for the reduction of flood wvater snd sediment denmages, such
8 woterfloveretrrding dams, channel imjrovements, streambank stabilie

- gation, major gully control, and related measures,

Specifically this agreement covers the construction of White Tanks
Project retarding structures Nos 3 snd N.. 4 as jlenned by the Soil Cone
servation Service, along with any sppurtensnces that may be required.
All located rbout 8 miles west of Qoodyesr, firizons, imnediztely above
the main cenel of the Mericores Municiypal Weter Conservation District
No. 1 (Peardsley).

#UTHCGRITY = Public Law 156, 83rd. Congress, lst. Session, erproved
July 2f, 1953,

NITHES

fe

ETH

A. The District, for and in consideraticn of the benefits to be
derived in the carrying out of this egreemsnt snd to eaccomrlish the obe
Ject herein set forth, does hereby rerresent, yromise snd agree as fole
lowst

(1) The Dimtrict represents that jsst non-federal contribue

tions, including engineering, securing righte~ofeway and
cesements, end other costs assccisted with retarding
structures No. 3 eand No. L, have a velue of $145,046.00
(8ee attnched itemization of expenditures).

(2) To arrenge for such essements for riphts-Of-wsy ss may
be required by the psrties toc facilitate, perform end
aintain the watershed protection messures set forth
erein, record in the county where the land is situated
end furnish evidence to the Service thet the foregoing
has been sccomplisheds

(3) To contribute future messurer as listed belows

(a) Arrroximately 50% of required engineering services.

(b) Necessary lebor and equipment for clearing and
stripring site for structure No. §
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(2)

(c) Water required for jerformance of the work.

(d) Necersary lebor, materials and eguipment for
constructing two-diversion dykes,

(@) Nacessery lsbor, meterials end equiprent for
excevating .end sealing s chennel,

(f) Furnish znd install _ S11_ linesr feet
of corrugated metal pire and goteg for struce
tures No. 3 & l; together with aypurtensnces.

(g) Necescary labor snd equipment for completicn of sjille
wvoy excavation. Structure #3.

(h) Completion end/or modificaticn of existing dykes on
cateryrillar proving ground to insure their functioning
ea rlanned with relation to comjleted project.

It im estimated that cost of the above contributions will amount
to $f0,h412.00 (See attrched itemization of estimated conts).

(L) The contributions listed under 3 ebove shall be timed and
perfcrmod ego e8 to coordinate with the construction yroe
gram of the Service's ccntribution, in order that a minie
mum of friction and delsy will be caused.

B. The Service, in consideration of the rerresentations, jromises,
and egreements msde cn the part of the District herein set forth, sgrees
as followss

(1) To furnish apiroximstely 50% of required engineering services
for surveys, designs and sjecificeztions for the construction of
tvo earth filled dems. Structures No. 3 and No. i

(2) To circulete invitstions for bids snd sward s contract to the
lowest 1.8lified bidder for furnishing necessary muterials, equipe
ment snd labor, and performing the jroyosed construction work, exe
cert as otherwise provided herein.

(3) To supervire, inspect snd make final scceptance of the completed
worke. .

It ia estimated that the contributicn to be made on the pert of the
Service am described shove will amount to &})roximately $219,074.00,

IT 15 FURTHER UNDLYRSTOOL ANL AGRELD

That contributions of the District towsrd comjletion cf the wstershed proe
tection yroject, both rast snd future shall equal ¢r exceed Federsl Watere
shed protection funus expended on the rroject. On the basis of the esti-
metes included in this egreement, the velue of the District'c contribue
tions, past end future, amcunts to §225,458.00. The estimated cost of
roject work to be financed with Federal waterrhed protection funds ie
§219,07h 00,
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(3)
o ’ That the District will cssume responsibility for operstion end proper ){Mw
msintenance of the comileted worke

That the resyonsibility of the Service under this ssreement shall ter-

minate wron cemrletion and acceptance of the work s provided under

Paregrarh B(1)(2)(3/, and all interests in owvnershiy end operation shall
® at that time be relinquished,

That the Service will, uron request from the District, furnish technicsl
assistance to the extent availsble to 2id in inspecticn and to edvise local
Interestas with resyect tc maintenance needed.

® Thet the District will hold and esave the United States Government free from
all claims for dsmeges that may arise from construction or operstion of the
work Instslled under this sgreement.

That determinctions will be msde jointly by the District and the Service
that rrorosed structures sre in conformity with Stnte lows; before cone
® struction is atarted.

| No Membex; of or leligate to Congress or Resident Comnissiocner shall
| be admitted to eny shere or yart of this agreement or to eny benefit that
may nrise therefrum unless it be made with s coryorstion for its general

benefit., '
® IN WITNESS WHERQECF, the parties hereto heve hereunder subscribed their
names &8 of the dste first sbove written.
Us 8. DEPARTHMENT UF SGRIC!.LTURE JGUA FRIA SOIL CORSERVATION DISTRICT
8011 Conservetion Service
By Cyril Iunker By /8/ K. B. Mciicken
Title Ragiocnel Directop  Title _Chairmen, Agua Fris Soil Conservat
anuary 11, 195 District
e
The signing of this sgreement on behslf of the Agua Fria Seoil Censer-
v vaticn District Gov- rning Body sdopted at a meeting held on 30th day of
November » 1953,
°®
o /e/ H. 5. Reymond
o Sceretary, District Governing Board
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COOPERATIVE AGRERMENT
AGUA FRIA SOIL CONSERVATION DISIRICT

STATE OF ARIZONA
THIS AGREEMENT is entered into by the _AGUA FRIA 8oil Consexrvation
District, hereafter referred to as the "District” and MARICOPA COUNTY
MUNICIPAL, WATER CONSERVATION DISTRICT NUMBER ONE, locally knowm and
hexeafter referred to as the Beardsly Project
“(Name of company, enterpriss, municipality or other
legally organized group) |
THIS AGREEMENT is for the purpose of setting forth an understanding of
how the two partf{es will install certain presoribed watershed structures
or measures within the boundarlu of the District.

THE DIS'J.RIC'I’ AGREEZ 10y

1. Furnich technical assistance and supervision for surveys, designs,
and construction as required to the oxtont' that thege gervioces are
available to the District at the time they are scheduled to be fur-
nighed, _ A

2. Arrange for funds to be provided by the Soil Conservation Service to

install the structures and measures in addition to that supplied hy:. -

the Deardsley Pxoject and others.

3. Will alow credit to the -eawdsley Project for contributions supplied

by them, such as easements, labor, materials or installations as agreed
upon and uot_ forth in the attached plan.

4. Frovide assistance to make inspections by qualified pecple of all
structures and measures installed under this sgreewent to dztemiho.
maintenance needs and a schedule for the oconduot of maintenance.. |

THE BEARDELEY PROJECT AGREES TOp

ls Obtain easements and right of ways for the oonstruction, operation,
and maintenance structures and measures installed under this agreement
and to pay its proportionate share of the costs of such guunontl and
right of ways as provided for in the attached plans. |
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2. To provide labor, materials or installations as provided for in the
attached plan.
3., Operate arxi maintain the ctmctnxu and meagures as ﬁravtded in the
attached plan. |
4. lold and save the District free from all claims that may arise from
the costs of construction and opcratioh of the work.
IT_13 MUTUALLY AGREED THAT: |
1. Each party to this Agreement will enoourage the adoption ard mainten-
ance of conssrvation measures on the watershed above the works
installed under this fyreement, |
2. Thias Agreement will take effect on the date of the last signature to
it and will remain in effect for the period of the normal life of
the structures or measures installed under thie Agreement,.
APPROVED: o |
MARICOPI& COUNTY MUNICIPAL WATER CWSE‘INATIW D!.SIRICT NUMBER ONE
/J~i;bﬁ

/é/%ﬁéiféé;

A

4/ - (&ﬁ%ﬂbﬁ??ﬁ»?Av/ //}?gfégéi§
(Title) te)

7
" (dupervi or

(Seal)

S L, S el Ny Z ,)”54::3 {Q
(Title) ate)
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THIS AGREEMENT mnde and &ut&xcﬁ into at Phoenix, Arizona,
on thie, the _ of Aiaaéhgdn¥$k4¢ - ‘ . 1986,

Ly 7nd between the FLOOD CONTROL i)lﬂRIC‘I’ CF MARICOPA COUNTY,
ARIZOSA, » Fluod Controlk Pistrict crganized under and pérluant‘
tv the laws of the Gtate of Arazoma, hereinnfter designated )
"Flowd Contiol District®, and the MARICOPA COUNTY MUNICIPAL
WATER CONBERVAYION LISTRICT 8O. 1 an xxrxgatxén Distfiet
oryinisec unﬁ&v R vuxnuant te the iéwa of the State of
Arizons, hereinrfter ﬁanxgnmted “Irtxgntion Distzict™.
| ¥ITHBSEETR) | |

THAT, WLERESS, Pinod Comtrol District hee the responai-
rliity of oy&v»tiﬁq 1 mwinta;ninq cgrtuin flood control
woOrke, ¢snéiating in the wain pg Mciicken P a2nd outlet
ebannel, $.C.%., Daws Ho. 3 and Ro. 4, »ng incezcanaoctxng

¢ik: s and channels sad xalatec and a&joinxng fiood control

»

works, all located within the Ccunty of uaxtcopn. Btata of

Arizoan, and desirez that erid flood coantrol werks ke naiu-
tained in propeyr working cnn&ition,.ahd opacrated in 8 good
and workmanlixe mannexy and | |

WHEREAZ, Irxxbrxnon Distamct has available and is sble
forthwith to sacuxs the neeesuazy labor, matesisls, equipnent .
and uuperv1&axy_pﬁxaannu; necessary ené reguived for thg
propexr maintenrnce &ndfspetﬂtioﬁ.Df said f@ood control works,

NOM, THERBEFORE, for and infcpnsiéexatiwa of the mutual
covenanfsfin&SQQEEémuﬁts~hé¥ein§i€¢¥widt lorth“;hd'wuntainaé'm
on the part.of_tha uarties hereto to bt bx;thmm vegpectively
kept and performec, snid;partiun‘he:lto agx;g ns followes

1. That the Ixrigetion Distxict stall, for the period
Leginning s ci the lat cmy of July, 1966, nc snﬁing on the
Ivkh ury ot June, lus7, and/ﬁfam yeur to yuvar theraaftex, in
¥ gowd 3nd vcfkmnnilka:mannax; Keep, paintain and opexrate

said £loud wontrol works iln 8 proper cuptition and manaer 2a¢



An sedoreancs with instiuctioay apl procaecures given Ly the
Fropoe Controd District, cxovired, however, thet tne Irvigation
District shnii not be teyuired to do o1 gexforw any work in
redatiun to keeping, medntnining 2ad operating sndd fiood con-
Crod worke in 2 ptoptr:Cﬁnéiﬁiﬁﬂ and manaer, the coxt of which
ahald be an cxcess of the amount which the Flood Control bis-
trivt stinll theretofor huve vbligate? ftaelf to pay to the
Irziyntion Bietrict for such work,

‘e That for the pestod beginning.aa of the lst day of
Juiy, 1986, ro¢ endang oo the Uth d:j of June, 1967, the
Fiooo Contkol District sheil pay to the Irrigstion District ({
» sum not in srewss of FOUR TLOUSASD ($4,00U.00) DOLLARS tor
Keeping, meintaaning and operating sadd fiocod control vorks
A 5 praper condition AR AIANBL . |

3. Thet tne Fiowe Contish Distidet shall, prior to the
ABt cay of June of esch sne evary yeax begyinning on the ist
aay of June, 4927, tﬁtiM}té the wwount khat the Flhoeod Coutxal
Diwtyact Lhndd Qxavxwa'zu; MO E LDy, mﬁintaialnghgnd vpexsting
ealc fhoot conti.od workE im 4 proper condition and wanner
during the perioc af esch yesn, raspwctiveldy, beginning on
snia Aet <oy wi June, 15&7; The Irzxigation Dhetrict shnldl
sot, curing auy such sexaoe, Ve requizec to €0 and perfoxm
rpy work upon 9i¢ £itod contiol works, the cowt of which
abvv i o An excess of dxle amtiw?teﬁ amouiit, nor abkall it
pexfoxe rny work u;ob wx_in‘xwi&ticﬁ ié ghe naintensncs snc
operstion of g-1c LivoC QQQ@[OLINOIKQ not previously authonl.ec
in writing by the Flooe Contsol District. ‘That in the eveat
that the lrrigation pistrict §hhil, &t mny:tlmw; by notice ia
wiriting grven to tie Floo: antxul'ﬂxutxict. asvise the Floou
Contrx ol biuttict that the cust of doliny the work done er to
pe cong and gecforp.c Ly tue Irrigation Lietrict curing the
serloc toen L é:’:_ﬂ:’e:ct wiid ke 3p ’@xcea_s of the smouwnt eetim-ted
Ly the Plooe Coatroi Niztract to cover the cost €€ such woark,
then and 40 such pvent Lhe Fiood Contiol District sbadd torth-

with give notics an wxiting to tne Jriagation bixtrict of ite

ipptoval tor the gerforwance of the work €o be cone, the cost




of which will ke in sxcess of said estim-ted amount for such
woxk, =ad in the further event that suech notice szhall not b«
yeceived ky the Ixrigation Ristrict within flfteen (15) days
from snd after the giving of .21d notice by the Irzigatioa
Diatrict tobth@ Yhood Contral Dictrict, then snd in such

~vents the Irrigation hiétrict shall have no further obligstion

to o snd perforn any furkher or mcditional work im relation

to the waintennnus and opatétian'ol s2i¢ works, the cost of
which willi Le in excess of the amvunt estimnted by the Plood
Contrai Distrizt to cover tho cost of such work,
4. That the Yrrigation Distxict shell, frow time to time,

28 it shall debu.mins, pragent tu the Flood Control Distract
n detsiled and itamiced atnﬁuwaﬁt. wiih sugﬁo:t;né invoices,
of the cost of the woLk g&riwrmeu‘by the Izrigation District
in relatina to tae arintsnnoce and oporstion of saic £looe
contrei worxs, incieéiag awony othex things, thet part of
the Irxigatiun District’'s grRersd adminiatxativé and QUexr-
h%uﬁ‘&xpenswa whaCh &X¥e asttritutable to the ma;ntanance and
operation of s=id flood caﬁtrql,woﬁkb, provided, howevex, that
in no event shall the amount bf.tnéglxxigatian Distsict's
guneral's@minXstraeiveanﬂ avmtwhgnd'cxycnlca exceel twanty
per cent (zcx; af the total cost to the Irxigation District
of puxforming e2dd wiik of w dinteining aaﬂ_agcrat1n9 naid
fivod controk wo:ke, and notwithetandiang snything hesasn to
the contrary, ~ny ané nllfﬁihhholding, soccial security snd
othe ¢ LaXEs ANCG CRPINLL S pt»pny and all ewmployees adgagod inv
the pexformance of the wwxg-st maintatﬁing and operating csic
fiood control works auail_be‘tﬁa aole and exclusive responsi-
Bility of and ehnakl ke paid Ly €he Ixrigation Diatxict.

 §. That the parties bercto recopnise and agree thrt
from time to Uimne au a t¢suLtv0t aceiéenta;i natural ox
other caus«s, =n¢ through no fault of the parties hereto, ox
aithex of them, there mry be vausunl dsraye 2o s.iid £lood
contxol worhsvxeq§1z1ng repadze 2nd waintunance thereto ex-
cgeéing norwrl repairs >nd kaxatsnance, snd ia tha}nvent of

any such eventunlity the parties hereto shall determine and

-




agrec upon the smount of the aiditional goste and expomscs to
be dincurred np the vesult of such tﬂtraaxﬁinar&‘ﬁaunet, an¢
in the event that the parties herfeto whall 2¢gree upon ths
mount of s2id zeditionsl 0 Lo Aapd expenses resultiny fxow
such @xtvmaafina{y Chueiod, then mad in such event thoe Irrigation
latviek sh‘il srocees’ Lo O xnd perfore the addition=l wurk
wede necupBr iy by such extorordinety causes, nné upon tae com~
wlotiosn thereof €he FPlond Controal Bintx;¢t abizll pay &o the
Irxigntion District thé cumi to the !kiigagion Pistrict of
pexforming sueh work, t.ogethar with Lhat part of the Izxrigation
District's genar 'l sdministuative and over-heal empenses which
are ﬁtttibut%tle to the perforwance of such extraoxdinazy
work,

5, That this ~yresnent shall hc.autoﬁaticéily ranswed
from yeny to yunt from and aftez the lst.day of July, 1987,
unlese the Flood Coatrai District or the Ixrigation_ﬁistxict
shall gerve notice in wiiting, wpon the other of them within
thirty (3¢) Snys yr131 to the end of the pexiod then in effect
of its desize to terminrte thiw Agf&*ﬁ&ﬁt tt the end ¢f sa2ld
period, =nd uvpon th« giving of such notic& this Agreenent
shekl terpinate znd end om the 3Uth day of June following the
éate bn which such nbt%ce wi s 9#Vﬁn.7

I8 WITRESS NEERNOFR, thé p%#tiei hexeto have éa#seé thelir

respective nancr to ke hazeto subsciibed ane theix respuctive

corperate scale to Le hereto afifixed on thie, the ESYyA

é.'?l) a : "f_‘.‘ i ih ;,_1"( ) — ¢ 1966.

FLOOD CONTROL DP18TRICT or HARICOPA
LOUNTY, hﬂl%ﬂﬂ&

MARICOPA GOUNYY MUNICIPAL WATER
 CONSERVATION DISTRICT ¥O. i
. A A

BY Al Lt

STATE OF ARIZOMA | R
: ) ss.
County «f Mazlcogn )

tn this, the “ﬁjgg‘ﬁay_ci Zﬁ}smigqplbl . . , 19968,
Lefore me, the unlersigned Notary Pubiic, perswdally oppesxed

+ Who uckauvwledyed

R e o ,
S e {ieg g




Le

hirself ¢o bLe &Lhe /L\_A_r arae < _of the rLOOD CONTROL

DISTRICT OF MARICOPA FOUNTY, ARIZCNA, » Flood Control District
¢ v organired under ac¢ pursusnt to the lrws of the State of
Ardzons, ~ad tihat he, -8 such offlcer, hedng Auly auwthorired
so te S9, erecutss the forecsing instiurent for the Hurpoge
® therein contained by »igning the nawe of the Flood Contiral
ristrict by nimecli -z such officer. | |
IN WITNASE WHERROF, I have herewnto met my hand 3nd
o | offieial nesl. | |

& o K g, T fomm ol
T [Hotery Pubiic

no
R My tm‘?aion txpiress

*&.ﬁm.,g‘\g%‘v : e

STAYE OF ARILONA

Coumbty of mu{@um

on tm}g. the ____ith ¢ny of ____ Degemben e A985,

ibctau g &M unmm-ignu* Hrst»x‘y Pubiic, pnxswally sppeazed

v *
.« Floyd 0. mmm | + who anknwudgu& himself to

g v:z,%

@'ht tb‘ ‘..::'.ht&nﬁm_«:,. .53;;“;. an " of the MARICOPA COUNTY NUWICIPAL
WATER caasmwmwu DIM’&ICT HO. i, hn Xrzigation Dlatxict
org ni-ed, under and purswent to tha laws of the 3tatae of
Arizons, =nc thrt he, 28 auch ufucu. being duly authorized
so to do, executsd Lhe foreyoling iayt:mnt for the puzposes

.' | therein contained f.«y m'gning the name of the lxrigation Dis-
é | tract by himechf a8 such otficqx,.‘ |
% : IN WITHESS WHREREOF, I have hereuato set ny hend and

'Y of ficial aeal. A o
' : i oo ’
PR AT R AT AT,

Rotary. !'uhlic

By commizsion expliress

.......July._la...lmw
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UNITED STATES DEPARTMENT OF AGRICULTURE W
SOIL CONSERVATION SERVICE Room 6029 Federal Bldg., Phoenix, AZ 85025 .

[
”

SUBIECT: WS = White Tanks Pilot Project ‘ DATE. October 22, 1971

TO:

M. E. Strong
State Conservationist

On Tuesday, October 19 I accompanied Mr. Lee Ohsiek, Flood Control
Engineer for the Maricopa County Flood Control District; Mr. Charles
Brandt, Manager; and Mr. McDonald of the Caterpillar Proving Grounds;
on a tour of the surface drainage on their grounds.

It was agreed that I would record my understandings of what trans=-
pired on the trip and send copies to Mr. Ohsiek who would feel free
to supplement or amend the report according to his understandings.

Inspection verified the drainage pattern of the September 5§, 1970
storm as shown on the mep that accompanied Mr. Turner's report to
SC5 State Conservationist M. E., Strong dated November 20, 1970
except as follows:

1. Drainage from the wash in Section 13 was not diverted southward
into Section 24 as shown, but continued to flow to the east
into the small pond in the center of Section 18.

2. After entering the pond in Section 18, some of the water
spilled to the south and entered Structure #4. The roadway
forming the east embankment of the pond was breached and some
water continued eastward to the east line of Section 18;
thence, northward toward Structure #3.

Since the September, 1970 storm, the pond in Section 18 has been
modified so that now there is a spillway from the pond that diverts
water into a man-made caliche pit in the southwest 1/4 of Section 18.

Mr. Brandt indicated that as time permits he will have his engineers
nmake a topographic map of the caliche pit to determine its capacity.

It will be helpful if the topographic maps will include the pond and
its embankments as well as the area for several hundred feet north of
the pond. This is suggested because if the spillway will not pass the
design storm or the caliche pit will not contain the design storm,
consideration should be given to modifying the pond to insure that

any excess water be directed northward toward Structure #3 and insure
against any water overflowing into Structure #4.

\ =




M. E. Strong, October 22, 1971
-2 -

There was some discussion regarding replacement of the existing road
spillway at the SE corner of Section 31 with pipe to reduce the peak
of the flows entering Structure #4. This appeared questionable
because the major portion of the drainage area above Structure #4
passes this point.

An extra copy of this report is being sent to the Maricopa County
Flood Control District, for transmittal to Mr. Brandt.

J.s
te/Conservation Engineer

ccs: C. Williams
Lee Ohsiek, MCFCD (2)




=

® UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
6029 Federal Bldg., 230 N, lst Ave.,, Phoenix, Arizona 85025
P SUBIECT: Watershed - White Tanks Wash DATE: July 20, 1971
TO:  Gerald B. Welsh
Asst. State Conservationist-RB/WS
o

As follow up to your request as to the disposition of the 0&M agree-
) - ment and notification of sponsors and the Caterpillar people concerning —
the contributing watershed to Str # 4 the following is submitted:

1. O0&M agreement dated 28 November 1966 for White Tank Str
# 3 and 4.

() 2. Copy of Turner's letter indicating discussion with Cater-
pillar Manager, L. A. Jones, of their main office on the
flood report and the watershed boundary conditions - with
notice that they should work through Col. Lowry.

3. I talked with Leo Ohsiek, MCFCD. He will call the local
3. Caterpillar office and discuss the watershed boundary
problem with them again, and see what action, if any, they
might have taken. He will advise later.

Sl {L;ZQZ@M:Z L

Asst. State Conservation Engineer

Attachment
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g SOIL CONSERVATION SERVICE
Avizona State Office, 6029 Federal Building, Phoenix, Arizona 85025

SUBIECT: ENG ~ ‘iﬂlite Tanks Natet‘shed Pruject b DA Aprll 1[‘! 1971

: Caterpillar Proving Ground
L
vo. M. K. Stronp, State Conservationist
5CS, Phoenix, Arizona
. ! el
Un the morning of April 13, 1971 SCS District Conservationist Chris dilliaoms
and I conferred with Mrs L. A. Jones, Civil Engineer, Caterpillar Tractox
; Company, Peoria, Illinois, relative to.a plan of conservation operations
ilo— on their 13-1/2 square mile tract of land which is their testing factlity —
PY ; west of Litchfield Parke. ' '

i In the course of the discussion a copy of my report of the September 5,
( 1970 flood, dated November 12, 1970, was handed to Mr. Jones.

As a result of the discussions it was understood that the company would
request formal assistance from SC3 through the Agua Fria-New River Soll
o Conservation District and that any long-range plan must of necessity

: include provision for handling surface waters.

2 Mr. Jones understands that flood control aspects must be planned with the
; Flood Control District of Maricopa County and we gave him Col. Lowry's
i name and address. S

: They ate hopeful that the ultimate plan can include development of surface
i water that may be put to beneficial use in connection with their testing

; : operations., We agreed that there were possibilities for this and ex-

18 plained the procedure for acquiring rights to store surface water for

t beneficial use in Arizona, ‘ :

®
' It is anticipated that at some future date Mr. Jones will return to make
g a more thorough study of the matter and arrange for on-site discussions
i with local agencles, ’ :
°
5 J. J. Turner
i State Conservation Engineer
"
P ce Chris P, Williams, DC, Phoenlx, Arizona
® !

Col. John C. Lowry, Gen. Mgr. and Chief Engr.
inf Flood Control District of Maricopa County

/.r),o\ R
1,' . Qt/‘ 3325 4, Durango St., Fhoenix, Arizona 85009
; }” JIT1csw
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THIS AGREEMINT mode and entesed into st Phoenix, Arizona,

B
! /

on thie, the T les way of e aandia o, L9%b,
LY »nd Letween the FLOOD CONTROL DISTRICT 6! MARICORA COUNTY,
ARIZOSA, a Flooo Controd Distiict organirzed umicr and puzawaat
to the laws of the Giske of Ariscna, hereinafter cemignsted
"Flowd Contiol Listrict®, ana the MARICOPA COUNTY MUNICIPAL
KWATER CONBTRVATION LISTRICT 80O, 1 an Irrigrtion Dratlacet
OryARL e VASK " and puusuwant Lo the stows of tae S$%ate of
Arizony, heleipmiter casignated “Irragation District”,
¥EITHESS BTN,

THAT, ®PEREAS, Pinod Comtrol Listrict Rhae the josponel-

‘rliaty of oye-vtanuyg vas mointaining certain floud control

WOrke, consisiinyg Ao the main of McMicken D sa¢ outlet
chaanei, $.C.5. wwws Ho. 3 and Ho, &, wnm.xute:cunnactxng
cik: 8 an¢ clannels 2 celated and asjolning fieod control
works, a2ll locofee wathin the Comnty of Maricoupk, Btate of
Avizonn, npe¢ cesiryz that ¢21¢ £i90¢ cantrol vesks ke main~
tnined Ao provey worAing chnaation, and opecated ia 3 4 ood
At workwaanlide wannevy and

WHEREAZ, Isxy ocaon Distracet nxe avaiiabie ond is able
forthowith to ascuxs thu‘nccwsnnzj lakox, waterdisis, cﬁuipwan%
NG SUPSTVIBOIY pHrIonoed neceunafy tnd regnired tox:thc
px opex svintensncy and_operatién of said flood{@nnttol woxks.

NOw, Tu:nifnuh, for and in‘cooazéﬁsntlon ot the mutual

coYensats cod ygrocienty herein {ter set forth and centsined

en the patt of thz usrtate hexeto to be Ly then respectiveldy
kept and perfortec, 3vi¢ parties hersto agree 28 followses |
i. That tne Zxrigation Distrdct stall, for tre period
Leyinning &8 of the lst cry of July, 1966, “nd unoing on the
?uthvuny ot June, Llun7, and tzqm,yen; to yunr therenftex, in

T goos anc workmanlike wannexr, kocp, maintsan wnd operate

wald-£low’ conervl woirke in & proper cuncition #nG manaer #ad
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In vedarerach satkn ane i uetioas e pgroCecuras given Ly ton

Dauvess Conhte da Mretriat, vovic.o, however, thet e Iriigation
Listract abknaa act by regudilen Lo €0 01 gerfoin wny wolk in
ctatann to K«m@xny. geantaining 20d opsrating enisd fiLoow cone
Crod vnrh; METR ;Fﬂﬁﬁf Condleicn ARG sanner, thie cort of whidh
ahadd e am cncess of the amouat which the Flood Control bis-
tiavt mhnll tneretolor have obligated ftself to pay to the
lirdention Listolet foxy much wurk,

o bt Lor e neated Leyinning os of the lst cday of
Juiay, 4986, o sacang o the J0LR dry of June, A¥97, the
Fioeo Controi Listvict .holkl ¢ay o the lirigotion Di-trict
woslm NOb A croan sy ol FOUR ThOU&A&E (S, Liu.vu)} QlARS 02
RECLANG, Wrint2aning 100 woel dbing sa3dd 2000 okl oh vooLke
~ Pl s Coand} taon and wennog.

3. dnet . ﬁ@.ﬂn Contrti Distzidet shall, piadr o the
Anb Cay of duide o ozaa i v wvity year begdnning on the Ast
Ry 0L June, 427, cetim te the ouwnt th:t he Fhcou Ceoutrsi
LinbEaul &84 0 dvas o L MEe A0y, &«LutnxnihH “nG peviting
sade floor Conts sl wan iy 1o Lropel cunditisn ang WANNEL

SRy .y tice

ATV el oy, trerectiveldy ., Leglanany on
wohtl o Aeb o uay owr Jwms, il due Ixtagation hwolract onaldd
out,  Cab A iy e T U a o, Ue 1egdarkc O GO cnu pertonm

Dy word w3l Catan v enbiod wores, the cout ot which
b ke dn L4t ss L srle wetaneter amowit, nhcos abhril it
YO Ty onrd w o w . Lt Ltann ku the maantensnes Anc
Oves stALD Ul 6o Lecwe ot ob voi kg ot pu vidusily authordssc
An wratang by Lte clooe Contiod dastrdict.  Fhit in tie event
tratl the Iriaig -t on }hlrlgtbbﬁuli, At oy tame, Ly notice in
voaedtang grven to Lo Blos Conts 4 Lastract, rHeviee the Floow
Lontxok Lactaaur Lhet s e AR Culpy Lhe wors aune or Lo

Ly CONG A Lerruii o0 by taodirigataon Rietrict curdny the

o,
SEFAOC CneN an wLEect wiid Lo rg&wxceas vk Lie racunt estim-tec

Ly the Flooo Coatroa UL Liict Lo cover the ~ost of such woak,
teen and an such o dvonb Whe Faos Gontr ol Misttacw shadd Loviegh-
WALEH o gAVL teobson wn o wrdtloe Lo tee Arvaagntlon bistrict of 2te

SV OV EL Ko e Lo LbUadcuas ke work tu Le cone, e Comt
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of which wall Le in excese of maic estim-ted amount for such
wvovk, ant o tie Jurther event thet such potice ghinll not Le
recelved by the Ixrigntion District within flftecn (1%) osys
from and afler s giviay of .oad notice by the Xrzagationa
Gintrict to the Uhood Control Distzict, then nd in such
.venks the Irviauvltian Diatrict shall have no furthsr ohligation
to <o nnd perfore sy fturther 2z ~022ticnal work ia s eirtaon
to the wainten:ner ¢ operntion of arid woxks, the cost of
which wilkli 3¢ .n sx.vsa of the apuvunt estimrtec Ly the Plood
Cuntrad Distzizt to cover the cost of such worn,
4. Th t thc Xrrigrticn Distxick shvll, frow time €O time,

e it shali deta.onine, prraent tu the Floud Control Listract

cetliiled sne 1limd-oed state cvnt, with sup,orting invoicaes,
of the cost of the ok paxturwuu.by the Irragation Liatzrict
in relation to Loe arinkannpee and operrtion of #8tc f£lood
CONntral »aris, 15c;u01ag nuony dthex things, thet part of
the Irxaiyatian Dastraick’s genersi aéainiatxntXVé 20¢ Quer—
head expenste wh.en kxe sttratutable to the waintenance and
gperation of n-i1d Llood conkrol works, provided, howmever, thag
in no event arall the mmount of the Irxigaticn Distsict’s
genexral sdulndttrative. und over ~hend exgenses ¢xceed twenty
per cant (2C%) »f the totnl cost to tihe Xrrigntion Listrict
of purforoding maid wauk ot pintielpning and operating said
Lliood controd wo ke, oad notwitkhstondang suythiny hesean Co
the cuntragzy, ?ny and a1l wathhelddng, socral agcurity =n¢
athe ¢ kaxes wae gxoeamis Of any Aad all employeds ongaged an
tie péxforzance ol the work zf weintaining and operating osdc
£iood contict worts apsli ke the adle And excluzive 1e8ponsi-
Erldty of o glivid wn nmdic Ly the Ixrigation Diott;ct.

¢ Fhel the, pavkles bereto recoyal:e and sgrec thrt

from time Lo tine 4u 0 resuht of osccadentsl, nrtural ox
athexr cauvsus, wac theougeh nz fault of the garties heretos, ux
aithex of thew, there Lny be wnusunl askoge to =.1i¢ £lood
contiol woths x£q§$;1ng rwoerdry vno whinteadnoce thereto ex-
Croedil g nminv; re, iy ad knxnt&nﬁﬂ;w, “as in the cvent of

"y sueb sventuckity the Darties hereto shall deterndine and

...3-.»




é ngree upon the amount of the a’ditional zoste and exzoases to
E eeoincurret e the vesult of such extrmox&inar& ChuUseL, AU
® § ’ in the event tumt the parties hereto shall 2gree upon the
nount of wold .a“f;‘-g'.jt);m« L ¢ty and enpensus resultiag fiow
: Luch o ewtyiod o dasry © wesd, then ad i suchi event tia Lizigution
® , ~jatriet 4 11 arocecs Lo Uo and perforp the additionsi wak
L .
'i noCe geoctEYy by otk ontirordinety whuses, Be uwpvh Lo COR-
% alotion ther eot too Flowd Control District alinll pay v the
[ Ivkigrtion Distr it the (ust Lo the Irgigotion Distiict =2
3 cerforming sweh wvork, € oyetler wita Lhat part of tie Izxrayation
E Dintract's gency 1 ~undnistiotive and uver-hose eRIMNSLYE which
o 5 are sttribut-l lc.u.) the peifornance of such extrausdinazy
i work.
é 5. Thet this “greencat shill he sutomatically renewed
® Crom yend to oy ot vros and sitez tihe kst wiy ot Jury, L9887,

unless the Flox Coatr:t Ghatrict ox the Ixrigation bastilict

Atall gerve noLice it writing, weon the othe: oL then wituin

Ut S

tharvey (M) Jnyr sdo to the et of the period then in ettect

s

of 1t® Cesise to Eerminrte thle Aytewment ¢ i the end ol waid
ceriod, né vion the yiving ol auch notice this “giasspent

® ' sholl terminabe “ud enc on the 3uth €ay of June following the
ctrte on which i: vebh notice wes gliven,

IR WITNESS NLEDAODF, ths pirties hezetoc have caumed thelz

reapective aasmer to e hozein sukscriker 2nu their respictive

|
L
3
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corperate sesle to Ly Lyseto affixed on thie, the FER T

Ui T R Y ."_"'_- ST ST U T 30 JO0 VU i 366 .
FLOOD CONTROL S1BTRICT OF MARICOPA
COUNYY, ARLZONA .
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® ,
| hirnelf to be the Ao ___©of the FLOOD CONTROL
o DISTRICT OF MARICORS ~SUNTY, ARISCNE, ~ Floaéd Control District
§
° j organized under 'ac¢ rursusnt tc the lrws of the State of
j Ardaons, ~"ad teat he, 8 eoch officer, hednyg 2uly wvthorired
»3 so e Jo, erecotsl the forecaing Instiurent for the ourpose
4
1 . .
° 4 the etn contrined by signing the nawme of the Plood Continl
% M ootrict by ndwscdd e wuch officer., |
3 IN RITNRSE WHERDOF, 1 have herzunto set my hané and
° | offieial nenl.
A Sl 6
, "’""“.’YT_‘“"N'_ - 4_‘/_‘,‘%"‘1-1*-»‘--— € .
) totery Pubilic
g My comwission 1 xpivres:
. 3 ‘ | |
STAYE QF AXILONA )
i )  as.
4 County of Karicopa )
® 1 on tnas, the ath Gny of ___ December . v 49606,
§, before ne, the wltvlaigned MNotyxy Public, perscanally sppeazec
i o bloyd 0, Allen - ¢ who scknowlecged himeelf to
i .
® | be the _ icraiirs  tanagen ___Of the MARICOPA COUNTY MUMLICIPAL
: WATER CONBERVATION DIBTRICY NO. L, an Xrriyation District
otg’ninnu>nnd¢! and purewent to the laws of the Stata of
® Arizone, =nc: thrt ne, 8 such uificer, being culy sutnoriied
52 to do, executed the foreyoiny instrument (or the juzposen
therein contained Ly wsigning the nane of the lxrigution Dis-~
o ; ' ' tract by him:ighf »8 such officer.
{
;} IR WITHESS WHRRAREOF, I bhave herounto set 2y Hond and
H
v official uenl. ' A S

st o

— i ST NG L’-
Rotiry. Fublic
My conaulsgion wxoivesy
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

® Room 6029 Federal Building, Phoenix, Arizona 85025
SUBJECT: WS - Engineering - Powerline Channel, DATE: October 12,
White Tanks Project 1971
® TO:

Marion E. Strong
State Conservationist

On October 12 I discussed the powerline channel situation briefly
® with Mr. Lee Ohsiek, Flood Control Engineer with the Maricopa
County Flood Control District. : :

Mr. Ohsiek advised that they have graded the access roads parallel-
ing the concrete lined channel to improve surface drainage and
prevent surface runoff from overflowing the channel banks.

o Mr. Ohsiek also advised that he would request us to accompany him
on a field inspection of the channel damage as soon as the water
has ceased to run in the channels.

We agreed to meet Mr. Brand of the Caterpillar Proving Grounds for

PY an on-site review on October 19’ of the changes in drainage patterns
that have occurred on the watershed of the White Tanks Pilot Watershed
Project.

///') -
,/}"/
AT Afrrere —

PY Ji J.’,/ Turner
Staté Conservation Engineer
cc: J. Hickerson

WPP
Design Section
P. Tilker

]

®
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D. A. Dobkins, Soil Conservationist, March 23, 1961
Program Services Staff, SCS, Phoenix

i Lucien A. Hill, Area Conservationist,
Area 2, SCS, Phoenix, Arizona

WATERSHED PROTECTION - Information White Tanks (Pilot) Watershed

Contacts in the area revealed very little tangible benefits from the Pilot
: Project alone. Yet, coupled with the control measures on Trilby Wash
o (McMicken Dam), considerable benefits can be enumerated.

H. 5. Raymond contributed the following information:

Military and related developments adjacent to Luke Air Force Base
: amount to some one hundred and twelve millions of dollars. The Semi-
o Automatic Ground Control System of the Phoenix Air Defense Sector is
practically complete. This installation alone will run in excess of
| 100 mil. :

The Capehart housing project of 1000 homes for base personnel has
been completed for another 12 million dollars.

The Maricopa County Water Conservation District (Beardsly Project)
has lined 20 odd miles of distribution systems, which was previously
unfeasible because of frequent flooding. Subsequent reduction in
scepage losses from the canals has resulted in a 20X savings to the
Irrigation District.

Flood protection has made it possible for the Maricopa County Highway Dept.
to undertake numerous road improvements. The gLurfacing of Sarival Road is
a typical example. "

In addition to stepped-up interest in the installatfion of conservation
® measures, such as land leveling, ditch lining and irrigation pipelines on
farm lands, considerable interest in sub-division activities have become
evident.

Progfess in houéing developments has materislized to the extent that the Agua
Fria Water Company has been franchised to serve the growing needs for domestic
. water. ' :

All of the foregoing accomplishments have been directly or indirectly attri-
buted to controlling of floods from Trilby Wash and the east slope of the
White Tank Mountains.

i
I
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|
|
|
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OPTIONAL FORM NO. 10 . pop 4
5010-104 ‘A ]
l,‘;) .\ay

UNITED STATES GOVERNMENT f 4
2 — L4 ‘
Vo
emoranaum
[ &y
TO ‘L. A. Hill, Area Conservationist, SCS, DATE: March 13, 1961
Phoenix, Arizona
FROM :D. A. Dobkins, Soil Conservationist, Program Services Staff,
® Scs, P. 0. Box 929, Phoenix 1, Arizona
suBjEcT: WATERSHED PROTECTION - Information White Tank (Pilot) Watershed
o Attached is a Thermo-Fax copy of a letter from Herb Boddy.
You will note that he wants some information about benefits
other than water benefits of the White Tank Watershed Project 7
(Pilot).
e We suggest that you may want to make some contacts with local

leaders to get the information requested.

We would like to have your reply by March 27 so that we can

answer Mr. Boddy's request. —::::::::

Attachment

@ :
cc: Herb Boddy - Berkeley 3 / 7 é/

éa..b) € 6'%\./ -3 g?{f A ?"""Mr”‘“y
\
-~ Al e

[ ] wrll e~ /\&a«,.e.. PrPT IS VB C{_, N
/ .

Ot 2 g‘.é? (..."Q.Q_ ,J.«J ‘"lg) AZ 1/7._“4(’ r'/ dz—/z/ﬂ(‘f

° | funf;{ , |
v Nal Hul Jate 37)7'4/
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+ UNITED STATES GOVERNMENT

OPFhoiNAl FQRM MO, 10
VI0~104

Memomna’um

TO : Robert V. Boyle,.State Consewatlonlst
SCS, Phoenix, Arizona :

DATE: . March 7,  196_1_

FROM : Herh Boddy, "Information Specialist, Information Unit (Western),
95, Berkeley, California . L S . o

SUBJECT: Information - Watershed Benef{its

Washingtop has asked u3z to pin down and report examples of watershed

pro Jects Which havg attracted new jndustrymade possible op_of
existing industries}kr accountzd for Q her ¢ benefits ~- besides
water, . ' v AN ' .

rnps— » F

- Art thcmgh" that, perhaps, the White 'I‘Bnkl Pilot hbez‘ahnd Projcct mlght

have pa.‘cduced henefits along this lim. ‘ }_'

Has this project made lands.safe for old or new !ndustrus? Also, vas

expansion of nearby military lmtnllntlom made pouiblc by’ flo0d pte\reti-,

tion features of the uork plan? L '

we uould naed to be as. speclfic as posslhle Hith nvailnblc lnfomation, :
naming the entarprise, numbéc of employees affsctad by the change and

_pin-pointing benefits. The cxampic shmxld l;-e a short om» SR

Do you think White Tanks would quallfy‘?

ccs D, }hrp:*r Sirms

e e A A
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UNITED STATES DEPARTMENT OF AGRICULTURE Qi’&‘)
e \ SOIL COMSERVATION SERVICE \'\,
ARIZONA STATE OFFICE 14
PHORNLY A\;&;s
May 28, 1956
° ay 28,
T o Den Al Williﬁmﬁ, Admintﬂhmber’ SCS’ waahingtgn, Dc Ce
FROM ¢ Robb., V. Boyle, State Congervatlonisbt, 503, Arizona
° SURGRUT:  WATRAGHED FROTECEICN (Pilot)

On khay 28, 1955, Area Consayvationist Lucien Hill and District Super-

vizor . 8. Baymond, accompanied by the Conservation Enginser and the

Soil Gonservetionist on the State Program Staff, Jointly insrected

the White Tonka Pilot Watershed Project and arrived at the fsllowing
o conclusions:

1. TIhe original work plan provided for installsation of all
neapures durlng the calendar year 1954. Al)l measures were
completed on schedule excepbing the last 1/3 of the emer-
gency aplllwny for Dike 3. The Apua Fria 8Soil Congervation

o District arrvanged with the Maricopa County Municipal Water
Censervation Distriet Fo. 1 who, in turn, arranged with a co-
operating organizatlon Yo perform this actual excavating job.
AlL zarties were sincere but it developed that State legisla-
tion was noeded to adequately eatablish legal responelbility
fov the work dene. The needsd legiglation was pasaed ab the

o tast geaslon of the State Legislature and will becoms effec-
tive on July 14, 1956.

(&) The Mhricopa County Municipal Water Conservation
Dletrict has assured the Apva Fria Soil Conserva~
tion District that the work will be completed by
¢ December 31, 1956.

Although the additional splllwny excavation involves

over 100,000 cuble ysrds of earth, it does not materi-
ally effect the project objectives bacause the retard-
ing basin, cs constructed, providew retarding capacity

® for a 100-year frequency storm end the already completod
portion of the emergency spiliway will bypass the run
off from another 100-year {requency storm oceurring when
the retarding basin is full,

@ I

{ )



2.D.A. Willinme-5/28/55 " WATm(SHED FROTECTION(Pilot)

2,

3.

be

(b) The education and information program is ndequate and the "B"
moamure program 1a oumplatae,

(¢) lomd, easemonts, and righte-of-wny problems have been solved.

(d) Local commitments and faoilit.ies are such tiat the completicn
of the work as subtlined abuve seems amsured,

(¢) During the past two years the smll amount of maintenance that
has been nasded has besn provided in a most excellent manner.

There appears to ba no need for either increasing or decreaning progent
Froject Fund Celling. : , '

it 18 not reccsmended that the saope of the project be expanded,

The sponsors, however, have embarked upon & progrem of similarly

treating en sdditional aren of sume 4 or 5 square miles adjacent

to the origimal project. This edditioml work ia being performed
entirely at loecal expense, ' ‘

This project is fulfilliog the demonstration objestlves and people in
the flocd plain are confident that they are raceiving adequate flood
protection. : ’ ‘

The extenmicn of tha installation period bo Decewber 31, 1956, will
have no material hearing on the period of evaluation,

CCs Luecien A. Hill (2)
(1 for H.S. Raymond)




STANDARD FORM NO, 84
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Oﬁ‘ice Memoréindum o UNITEDSTAFES GOVERNMENT

+ -
T0  :  Luoden A. Hill, Area II Conservationist, scs ' pare: April 25, 1956
« Phoenix, Arizona . e
FROM : Jo J, Turner, State Conservation Engineer, SCS
- Phoenix, Arizona ‘5
SUBJECT:  WATERSHED PROTECTION (PILOT) ]\?‘\‘L e
Confirming our conversation of this morning, I am attaching
& a ocopy of the Administrator's Memorandum of April 9, 1956,
calling for an inspeotion of Watershed Protection (Pilot)
projectse )

If the suggested dates of @ 29, 31, and June 1,
are not satisfactory for this inspsction, please suggest
W additional dates and we will make an effort to meet them.

M

Attachments: 8 copies of
Administrator's Meamo.

° U‘)W//QL/)’
0 iy
WZ\‘ \/[M‘/




resources in the various sections of the country are being released in open
file. Copies of all these reports are available for consultation in the
room indicated, General Services Building, Washington 25, D, C. Some of
them also are avallable for consultation at other places as listed.

1.

2.

3.

UNITED STATES o ak

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
VATER RESOURCES DIVISION
Washington 25, D. C.
May 18, 1956

ANNOUNCEMENT OF WATER-RESOURCES REPORTS RELFASED FOR PUBLIC INSPECTION

The Geological Survey announces that the following reports on water

Application of aquifer-test methods to ground-water studies in Marengo
County, Ala., by D. B. Knowles. Abstract only. (For publication
in Alabama Academy of Science Journal.) ‘

Geological Survey, Building 6, Smith Woods, University of Alabama,
University, Ala.
Room 12hi2-G, GSA Bldg.

Land~surface collapse in an area underlain by limestone, by G. W. Swindel, Jr.
Abstract only. (For publication in Alabama Academy of Science Journal. )

Geological Survey, Building 6, Smith Woods, University of Alabama,
University, Ala.
Room 1242-@d, GSA Bldg.

Geology and ground-water resources of Drew County, Ark., by F. E. Onellion.
81 p., 10 figs. (For publication as Arkansas Geological and Conservation
Commission Water Resources Circular No. L.)

Geological Survey, Room 208, Porbeck Building, 515 East Second Street,
Little Rock, Ark.

Arkansas Resources and Development Commission, Division of Geology,
Little Rock, Ark.
Room 1242-G, GSA Bldg.

Ground-water use in Idaho, by E. G. Crost.hwaite.', 7 pe.

Geological Survey, 209 Fidelity Building, 720 Idaho Street, Boise, Idaho
Room 1242~G, GSA Bldg.




SOIL CONSERVATICN SERVICE

UNT1s9 STATES DEPARTMENT OF AGRICULToes) oy
WASHINGTCN 25, D. C. &/

To: State Conservationists, SCS
From: D. A. Williams, Administrator, SCS

Subject: VUatershed Protection (Pilot)

fis we approach the end of the third year of operations on the atershed
Protection (Pilot) projects, it is evident that an adequate inspection of each
project is needed to determine whether it fulfills the objectives for which
this program was established. e have reached the point where definite facts
and recormendations are required to guide forthcoming decisions on:

1. Need for extending the project installation period./” ,

2, Increasing or decreasing the present project fund ceiling.//’

3. Expanding or curtailing the scope of the project,

4. Discontinuing the project if it appears unlikely to fulfill
the objective of a suitable demonstration of watershed pro-/
tection and flood prevention.

Some of the States have recmntly made inspections and others have scheduled
early inspections of the pilot watersheds. lhere inspections have not been
nade within the past six months they should be scheduled before June 15. If
the last inspections did not provide sufficient information to permit con-
clusive recommendations on the above points, a new one should be made.

If you have any doubts concerning recommendations that should be made on the
above points, we will be glad to arrange for participation in an inspection
by the Engineering and Watershed Planning Unit and a Washington-Field Plant
Technologist, or a Washington resident staff member if you consider this
especially important. '

“ie are attaching for your guidance in making your recommendations an outline
of some of the pertinent factors that should be considered in the watershed
inspections. Your report and recommendations to me should contain a brief
discussion of the pros and cons of each item with respect to how it influences
your recommendations. If the item is not pertinent, please indicate this fact.
N o e L P 2 e
Attachment lAy Z e S e s

STC -
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PT -
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s ) _
OUTLINE FOR INSPECTION OF WATERSHED PROTECTION (FILOT) PROJECTS

A, Need for Extending the Project Installation Period

Will all of the measures that have a material effect on the project
objectives be installed by ;958? If not, by what date? Give con-
sideration to the following: ™

1.

2.

3.
bee

50‘

6.

How does the actual rate of installation of measures compare with
the scheduls (Table 1)°?

Is the education and information program of the local organization
adequate to provide the needed understanding and incentive to
sufficiently accelerate the "B" measure program to complete it by
1958 - if not, to what extent?

Will land, easements, and rights-of-way be available when needed?

Will it be necessary to delay installation of structural works of
improvement until the required "B" measures are installed above the
structures? N

Are there adequate personnel and facilities available tb keep surveys,
designs, specifications and contracts on schedule?

Will local commitments such as; noney, services, materials and
operation and maintenance be available as scheduled? If not, what
changes are needed in the scheduled rate of installation to conform
with the local organizations ability to meet their obligations?

B. Increasing or Decreasing the present Project Fund Ceiling,

If an increase is proposed, consider the following:

1.

2e

3.

4

What is the approximate difference between the estimated and actual
cost for installation of major works of improvement so far con-
structed or contracted for? '

Are the expenditures of the local people also exceeding the estimates?

Will an increase in technical assistance for "B" measures actually
accelerate the establishment of conservation practices?

To what extent is the increase in project cost due (1) to expanding
the scope of the project in order to provide a better demonstration
of watershed protection and flood prevention (2) to change in design
standards (3) to increasing bids and general construction cost level?

Is a daecreage warranted? If so, give consideration to the following:

1,

Can items requiring substantial Federal expenditures be eliminated

from the approved project without impairing its demonstrational
value?
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AN _ |
To frea Conservationists Freeman,(ﬂnlg,s Surface, Swanson
From:  Robt, V. Doyle, State Conservationist
P Subjects Memorandum, Watershed Planning No, 5 (Washington) °

Ve requested tashington to gend enough coples of the aitached g
® memorandum - Watorshed Plamning Meworandem Mo, 5, re! /
Fvaluation Studles - Pilot Watarshed Protection Frogram, tu nend;
earh of you & copy. Please file it »Lth the other material we
have sent you in the past on the/Watershed Protection and... . -

. Flood Frevention Program,

® :
- | Vi
o Lucien Hill - this complies with your pencilled note to
Mr. Uobkins.
W,.B.
®
®
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UNITED STATES DEPARTMENT OF AGRICULTUEE
SOIL CONSERVATION SERVICE .
washington 25, D. C.

Tos State Conservationists, SCS

From: D. A. Williams, sdministrator

Subject: Watershed Protectinn (Pilot), Table 1 of Work Plan

Kecent correspondence from the field indi¢ates that some States are
planning to revise Table 1's for the Pilot .atershed Protection
Projects thig fiscal year, to provide a basis for the fiscal year 1957
agency estimate. Such a revision will not be necessary since it is
our intention to use the Table 1's 6f the final work plans Tor this
purpose, Therefore it ig essential, that all final work plans for

the Pilot Watersheds be submitted by April 1, 1955.

It is expected that the next. annual revision of the Table 1l's for the
Pilot Watersheds will be required sometime after the current fiscal year
hag passed and firm figures are availabie for obligations ineurred in
the fiscal year 1955. The exact date on which the next anmual revision
of the Table 1's for the Pilot l-atersheds will be requested has not been
determined, however it will be in advance of the preparation of the
fiscal year 1958 agency estimate.

-

: *

acting
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Phoenix, Arizona 85025

o
September 26, 1983

o

Dan Sagramoso

Chief Engineer and General Manager

Flood Control District of Maricopa County

3335 West Durango Street
® Phoenix, Arizona 85025

- Dear Dan:
—
) The attached report by my staff recommending that we not seed the White

Tanks structures at this time, but rather to wait and moniter the progress

® of existing plants over the next two years. I feel this to be a good

recommendation. Please let me know if you or your staff are of a
differing opinion, otherwise we will continue with the monitoring program.

Sincerely,

° /// = /Z/_—“"'/f Asting For

Verne M, Bathurst
State Conservationist

cc: Johnny Weaver, Acting-ASTC (WR)

® Smity Covey, D.C., Phoenix
Joe Knisley, AC, Area Il

o

®

o

o

The Soil Conservation Service
is an agency of the
u Department of Agriculture
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Cons. picture

Apache Co. wuter surv'ey |ssued

In the 4,100-square-mile area of southern '‘Apache County, ,

report prepared by the U.S. Geological Survey, Department of

Interior, in cooperation with the Arizona Department of - .‘
"o .. 1,700 acre-feet of water to pumping and flowing wells, and in -

ater use is expected to increase nearly 100 percent by the - o general, no appreciable decllne n: water levels has taken

a;{nt 30, 000 acre- -feet of water was used in 1975, according to a

“ter Resources and released recently.

. .d-1980’s owing to projected demands for public, irrigation,
and industrial supplies. Ground water will be used to meet the
future demands because most of the surface water is allocated
to local and downstream users.

|

L
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: Groundwater is present. in places in most of the geologic for-

mations that underlie the area, The most widespread source of °

ground water is the Coconino aquifer, which probably

underlies the entire area. In 1975 the aquifer furnished about

place.
In the southwestern and west-central parts, the water con-
tains moderate concentrations of disolved solids; in the

(

southeastern and east-central parts, the water generally con- -

tains large concentrations of disolved solids.

In the southern part of the area, grouna wacer 1s ovtaineu
mainly from the Springerville and White Mountains aquifers
and the basaltic rocks that overlie the Coconino aquifer. In the

The report “Gohydrology and water use in southern Apache

County, Arizona,” was prepared by Larry J. Mamn, US..

- northern part, the Bidahochi aquifer and alluvium overlie the. . -
- Coconino aquafier and yeild water to wells.

Geological Survey, and E. A, Nemecek Arlzona Department .

-.-0f Water Resources.. L
. Copies are available for distribution or lnspectlon at the /-
. Arlzona Department of Water Resources, 99 East Virginia,
- Phoenix, Ariz., and at U.S, Geological Survey offices in: Room
- 5-A Federal Bulldlng, 301 West Congress Street, Tueson; Suite
1880 Valley Center, Phoenis; 2255 North Geminl Drlve,
7" Building 3, Flagstaff; 1940 South Third Avenue, Yuma; and
i Room 5312 National Center. 12201 Sunrise Valley Drlve,_
* Reston, Va ARy
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o
3008 Federal Building, Phoenix, Arizona 85025
April 18, 1977

@

Mr. Jack A. Leavitt

Deputy Encineer .

Flood Control pistrict

of HMaricopa County ‘ -

® 3335 w. purango St. : ' ot

Phoenix, Arizona 85009

Dear Jack:
®

I was disturbed last Friday when, in my visit to your office, you
broucht up the subject of McMiken Dam and the cracking problem. When
you mentioned that two White Tanks SCS structures (structures f1 and
£2) had been constructed and later incorporated into McMiken Dam by
the Corps, the pieces just did not seem to fit. You were.also quoted
Py in an article that appeared in the Phoenix newspapers, as saying two
' SCS structures overflowed in 1951 creating quite a problem for Luke
" Adr Force Base and the surrounding area. I thought it necessary to
check our records, to find out what really happened and in what
sequence. Here is the sequence as best I could determine:

PY 1948 - SCS was asked to prepare a work plan on the White Tanks
' watershed. '

July, August 1951 -~ Serious flooding occurred to Luke AFB and
vicinity.

® Early 1952 - Corps of Engineers funded to study Trilby Wash.

Barly 1952 - SCD and irrigation district pooled funds to build
an "interim” flood control structure.

Late summer 1952 - Interim flood control structure constructed
® (4 miles long, 23' high, containing 500,000 c.y. earth).
‘ : SCS provided technical assistance.

May 1954 - wWhite Tanks watershed structures §#3 and #4 con-
structed. (Structures £1 and #2 were never planned.)

) | July 1956 - McMiken Dam completed by the Corps. It Incorporated
the Interim flood control structure built by the SCD and
the drrigation district 1n 1952,




J. A Leavitt i .2

' I am enclosing éopies of phiu and ‘other documents t)iat support this

sequence of events. ' Thought you might like them for your files. It.
qeemstomet)mt: ‘ .

1. White Tanks watershed structures #1 and #2 were never
seriously planned and were not constructed.

2. No structure on which the SC3S provided technical ias.istar_zcc
“overflowed” in 1951 inundating Luke AFB rummys. :

3. The structure that was constructed with SCS assiatanca vas
completed in late 1952, afcer tbc disutroua 1951 f.lood.

I would appreciate .it 1f the erronsous nmpaper attlc.lc c‘ould bc
corrected 1f that opportunity ever presents itself. I have had a faw
people ask me about the facts, and 3uspoct the article raised sus-~
picions in tbo minds of many others.

Sincerely,

John W. Potarson v

Asst. State Conservationist
Attachments

cay

Thomas G. Rockenbaugh
Herbert P. Donald -

JWPETERSON : bb




