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II. INTRODUCTION

The purpose of this study was to determine current hydrologic
conditions; evaluate the White Tanks Structures for stage, storage,
and discharge requirements as specified by the Arizona Department
of Water Resources (ADWR), Dam Safety Section; and to provide
recommendations for modification of the structures if Dam Safety
criteria were not met.

The Appendices contains all the documentation for the White Tanks
Analysis.
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. Exhibit A-1 )
Ietter to Board of Directors
from Flood Control District.

' June 29, 1964
Maintenance Responsibility
of White Tank Structure

Flood Control District
of
o Maricopa County

4701 EAST WASHINGTON STREET
PHOENIX 34, ARIZONA

June 29, 1964

Board of Directors
Flood Control District
Maricopa County
Phoenix, Arizona

ﬁonorable Board:

Confirming conversation of this date with the County Manager,
enclosed herewith are 4 copies of a Maintenance Contract with
the Maricopa Municipal Water District No. 1, to cover the
maintenance of McMicken Dam, the outlet channel, the two small
SCS Dams Nos. 3 and 4, and the inter-connecting dikes and
channels.

This contract has been prepared in compliance with the reso-
lution passed by the Board of Supervisors on May 2, 1956,
wherein the Board of Supervisors agreed to maintain the
structures referred to as McMicken Dam and which resolution
referred to structures in Trilby Wash area, for which McMicken
Dam provided protection.

This matter was brought to the attention of the Citizens®
Advisory Board last year, and that Board recommended that this
obligation be activated and that a contract be prepared for

such services. This contract, 4 copies of which are attached,

is the result. This contract has been prepared and approved

by the attorneys for the Flood Control District and the Maricopa
Municipal Water District No. 1. The Citizens' Advisory Board

has verbally approved the contract, and this action will be

made a matter of record at the next meeting of the Advisory Board.

The District Engineer of the Maricopa Municipal Watexr District

-No. 1 has advised that the average annual maintenance cost of

these structures has not exceeded $4,000, and this contract has
been prepared accordingly. The Maricopa Municipal Water Dis-

trict No. 1 will submit to this office a detailed break-down of
their annual costs for this fiscal year. This cost report will
be examined by this office before being recommended for payment.

APP-2
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—c pirectors, June 29, 1964, Page 2

It is recommended, therefore, that this contract be approved
by the Board of Directors and that 3 of the 4 copies be
returned after being properly signed.

Sincerely,

Vo , /7 /
/ / S 4

e VLA L

John C. Lowry

/ Chief Engineer eneral Manager

Encl. 4 copies Maintenance Contract

|§§%f:~zsésxé:r::§
3.,":.:0_«';:;;'&_3(;
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Exhibit A-2’
Malntenance Contract between Flood Control District
. and Maricopa Munlclpal Water District #1.
July 6, 1964

6464
MAINTENANCE CONTRACT
This Contract is made and entered into at Phoenix, Arizona
e
) s .
*this _{ ¢4 day of A , 1964 by and between the
’ o

. FLOOD CONTROL DISTRICT OF MARICOPA COUNTY, ARIZONA, hereinafter

! designated as "The District” and MARICOPA MUNICIPAL WATER DISTRICT

i No. 1, hereinafter designated as "The Contractor.

WITNESSETH:

© RECITALS:

WHERZAS, The Contractor has the labor, materials, equipment

f:and supervisory personnel with which to maintain in good working

condition MeMicken Dam and outlet channel and S. C. S. Dams No. 3

_and No. & and the interconnecting dikes and channels, including

adjoining flood control structures and The District desires to

have The Contractor so maintain the same on the terms and conditions

hereinafter set forth.

For and in consideration of the mutual agreements and
covenants herein contained and to be mutually kept and performed

by the parties hereto, the parties agree:

1. The Contractor agrees to operate and furnish the labor,

. materials and equipment and to supervise and provide for the re-

moval of debris, repair and otherwise maintain and keep in good
working condition McMicken Dam and outlet channel, S. C. S. Dems
No. 3 and No. & and the interconnecting dikes and channels, to-

gecher with the adjoining flood control structures, all of which

APP-4&
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S ~ .- . 7 - {continued)

g ” TS e Tt R ey

TR

are located in Maricopa County, Arizoma.

2. The District agrees to reimburse and pay to The Contractor
fthe actual costs and expenses incurred by The Contractor for doing
iand performing the work and services set forth in paragraph 1 zbove,
PROVIDED HOWEVER, the maximum amount which The District agrees to
ﬁpay to The Contractor, unless this sum is revised as hereinafter sget
;forth, during the fiscal year July 1, 1963 through June 30, 1964 and
?during any fiscal year during the renewed periods of this contract,
- shall not éxceed the sum of four thousand dollars ($4,000.00). The
iparties further agree, however, that The Contractor may give The

District sixty (60) days writtem notice that additional expenses for

&

’;c_ ‘performing the work and services required in paragraph 1 will be in-
) .curred in excess of the aforesaid four thousand dollars ($4,000,00)
_and 1f The District does not approve the additional expenses as con-
‘tained in the noﬁiée within the sixty (60) days period, then The
Contractor shall have no further obligation to perform the work and
services contained in paragraph 1 hereof and shall be relieved of

"any further 1iability as hereinafter set forth in paragraph & hereof.

e . 3. The Contractor agrees that when it seeks its reimbursement
- of its costs and expenses for—performing the work and services as
set forth in paragraph 1 above, it shall furnish to The District
invoices or statements in support of its claims, Such reimbursement
shall include, among other things, that part of The Contractor's
:general administrative and overhead expenses whi;h are attributable
.-to its performance of the work and se%vices hereunder, provided

- however, The Contractor shall forthwith submit to The District the

APP-5

~




e (.coptinuéd_), :

. theretofore occurred.

~unless The District or The Contractor serve written notice of their

" accounting method or formula for which it will seek reimbursement

é of general administrative and overhead expenses for The District's

i approval and in any event such general administrative and overhead

i expenses shall not exceed twenty per cent (20%) of the total amount
?freimbursed under this contract. The Contractor further agrees that
7 all withholding, social security and other taxes or employees' ex-

fipenses shall-be administered, paid and be the sole and exclusive

- responsibility of The Contractor.

4, The Contractor further agrees that it shall indermify,

. save and hold harmless The District for any claims or causes of

Sfaction arising out of the work and services to be performed b? The
: Contractor pursuant to paragraph 1 above or for any claims or causes
f;of action against The Contractor arising out of the use, maintenance
. or operation of the McMicken Dam facilities as herein set forth.

“However, should The Contractor cease to be obligated to perform the
:work and services required under’ this contract, then The Contractor's
; liability and indemmification to The District under this paragraph

shall immediately cease except as to those matters that may have

5. This Agreement will automatically be renewed znnually

intention to terminate the agreement at least thirty (30) days prior
to the expiration of the calendar year following the date of this
agreement or of any succeeding fiscal year during the period of the

renewed coentract.

6. The parties recognize that from time to time, due to

APP-6
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~Exhibit A-2
(continued)

- accidental, natural or other causes, through no fault on the part

of The Contractor or The District, there may be damage, repairs or
maintenance to the structures exceeding the normal authorized
maintenance costs and at such times after written notice to The
District and inspection by both part?es, The Contractor shall,
following ;pproval by The District of the ddditional expense,
proceed to effect the necessary repalrs or maintenance. The Con-
tractor will thereafter be reimbursed by The District for such
work provided the amount does not exceed the sum authorized and

approved by The District.

IN WITNESS WHEREOF, the parties hereto hereunto execute
this Agreement in quadruplicate originals on the date first here-"

inabove written,

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY] ™

ATTEST: -
s ffid )
) Beeretany ‘Chairﬁan Board'of/Direétors
Gl k.

MARICOPA MUNICIPAL WATER DISTRICT No., 1

i
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Linit U Exhibit A 3 A :
' Letter to 'Flood Control _D.‘LStrlCt
‘from Board of Directors.

: July 7, 1964
et Approval of Maintenance Contract
for White Tanks Structures

John C. Lowry

chief Bngineer & General Manager
Maricopa County Flood Control District
Phoenix, Arizona

Dear Mr. Lowry : . -~

In accordance with your recammendatlon, the Board of
Supervisors in rsgular session July 6, 1964, approved a
maintenance contract between the Maricopa Hunicipal Water ¥
District No. 1 and .the Flood Control District, covering |
the maintenance of McMicken Dam, the outlet channel, the
two small SCS Dams Nos. 3 and 4, and the inter—connecting
dikes and channels. ' = :

Accordingly, we are returning herewith three executed coples
of said contract retaining the original farjour files.

Very truly yours,

BOARD OF SUPERVISORS & i

By,
Tony Soza, Acting Clerk

nd i ; .-__.
Encl. B . : \ .

~ . n’hnnne]_, S. CL sl u'ams\

APP-8
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Exhlblt A—4
Agreement between Flood Control D:Lstrlct v
| e and Maricopa County Municipal Water Conservation District No. 1
November 28, 1966
Maintenance Contract with Irrigation District

- .»"-'

[ AGREEMENT
THIS AGREEMENT made and entered into at Phoenix, Arizonz,

on this, the _agﬁ-l,___day of 7/:,«@,,;!@,« , 1966,

by and between the FLOOD CONTROL DISTRICT OF MARICOPA COUNTY,

ARIZONA, a Flood Control District organized under and.pursuant
to the laws of the State of Arizona, hereinafter designated
“plood Control District®, and the MARICOPA COUNTY MUNICIPAL

WATER CONSERVATION DISTRICT NO. 1 an Irrigation District

organized under and pursuant to the laws of the State of

Arizona, hereinafter designated “Irrigation District™. ’ E - ;
WIINESSEIE: o
THAT, WHEREAS, Flood Control District has the responsi-
bility of operating and maintaining certain flood control
N works, consisting in the main of MéMicken Dam and outlet

channel, S.C.S. Dams No. 3 and No. 4, and interceonnecting

dikes and channels and related and adjoining flood control

works, all loécated within the County of Maricopa, tate of ;
Arizona, and desires that said Flood control works be main-~ : i

tained in proper working condition, and operated in a good H i

and workmanlike manner; and ) .
WHEREAS, Irrxigation Dlstrlct has avallable and is able
forthwith to secure the necessary labor, materials, cquipment ; i
and supcrvisory personnel necc;sgry and xequireé for the - . :
proper maintenance ané opcrﬁtion of said £lood control works. E i
NOW, THEREFORE, for and in consideration of the mutual . 4
covenants and.agrecments hereinafter. set forth and contained
on the part of the parties hereto to be by them respectively
kept and performed, said parties hereto ag:ee as follows:

1. That ‘the Irrigation District shall, for the period

30th day of June, 1967, and from ycar to ycar thercafter, in

a good and workmanlike manner, kcep, maintain and operate

!
beginning as of the 1st day of July, 1966, and ending ‘on the ‘ ]
S i
vaid flood caontrol works in a proper condition and manncr and g

APP-9
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SRR (contmued)

in accordance with instructions and procedures given by the

Flood Control District, provided, however, that the Irrigation

pistrict shall not be reguired to de or perform any work in

relation to kceping, kaintaining and operating said flood con-

trol works in a proper condition and manner, the cost of which

shall be in excess of the amount which t%e Flood Control Dis-
trict shall therctofor haye obligated itself to pay to the
Irrigation District for such wo;k. ’

2. That for the period beginning as of the.lst day of
July, 1966, and ending on the 30th day of June, 1967, the
Flood Control District shall pay to the Irrigation District
a sum not in excess of FOUR THOUSAND ($4,000.00) DOLLARS for

kceping, maintainihg and operating said flood control works

in a proper condition and manner.

"3. That the Flood Control District shall, prior to the

1st day of June of cach and every year beginning on the lst

day of June, 1867, estimate the amount that the Flood éontrol

District shall provide for keeping, maintaining and operating

caid flood control works in a proper condition and manner
during the period of eéch year, rcspect%yely, beginning on
said lst day of June, 1%67. The Irrigation District shall
not, durinévagklsuch period, be required to do and perform
anvacrk upon said flood control works, the cost of which

ahall be in excess of said estimated amount, nor shall it

perform any work upen or in relation to the maintenance and

opecration of said floeod confrol works not previously authorized

in writing by the Flood Control District. That in the event’

that the Irrigation District shall, at any time, by notice in

writing given to the Flood Control District, advise the Flood
Control District that the cost of doing the work done or to

be done and performcd by the Irrigation District during the

period then in effect will be in cxcess of the amount estimated

by the Flood Control District to cover the cost of such work,

then and in such event the Flood Control District shall forth-.

with give notice in writing to the Irrigation District of its

approval for the performance of the work to be done, the cost

APP-10
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e of which will be in cxcess of said cstimated amount for such

Exhibit ASd et L Do,

.. (continued):

work, and in the further event that such notice shall not be
reccaived by the Irrigation District within fiftcen (1S) days
from and after the giving of said notice by the Irrigation’

District to the Flood Control District, then.and in such

events the Irrigation District shall have no further obiigation
to do and pcrforﬁ any further or additiogél'work in relation
to the maintenance and gpcfation of said wor;s, the cost of
which will be in cxcess of éhe amount cstimated.by the Flood
Control District to cover the cost of such work.

4. That the IrrigationtDistrict shall, froq time to time,
as it shall determine, present to the Flood Control District
a detailed and itcmized statement, with supporting invoices,
of the cost of the work performed by the Irrigation District
in relation to the maintenance and operation'of said flood
control works, including among other things, that paft.of
the Irrigation District's general administrative and cver-
head coxpenses which are attributable to the maintenance and
operation of said flﬁod control works, provided, however, that’
in no event shall the amount of the Irrigation District's
general administrative and over-head expenses exceed twenty
per cent {20%) of the total cost to the Irrigation District

of performing said work of maintaining and operating said

flood control works, and notwithstanding anything hqrein to
the contrary, any and all withholdigg, social qec&rity and
other taxes and cxpenses of ény and all employees engaged in
the performance of the work of maintaining and operating said

flood control works shall be the sole and exclusive responsi-

bility of and shall be paid by the Irriga?ion District.
5. That the parties hereto :é;ognize and agree that i
from time to time as a result of accidental, naturél or
other causes, and through Ao fgult of the pértieé héreto, or
cither of them, there may be unusual damage to said flood
control yorks‘rcquiring repairs and maintenance thereto ex-

cecding normal rcpairs and maintenance, and in the event of

any such eventuality the parties hcreto shall determine and’-

B S T O




. agrcc upon Lhc amount o‘ the ado‘Llonal costs and cxpcnscs to

be incurrecd as the result of such cxtraordlnary causes, and
in the event that the parties hercto shall agree upon the

amount of said additional costs and expenses resulting from

such extraordinary causes, then and in such event the Irrigation

pPistrict shall proceed to do and perform the additicnal work
made ncccessary by such extraordinary causes, and upon the com-
plcetion thereof the Flood Control District shall pay to the

Iffigation District the cost to +the Irrigation District of

performing such work, together with that part of the Irrigation

District's general administrative and over-head expenses which
arce attributable to the performancé of such extraordinary
work.

6. That this Agreement shall be automatically recnewed
from ycar to year from and after the lst day_of July, 1967,
unless the Flood Control District or the Ir}igation District
shall serve notice iﬁ writing, upon the other of them within
thirty {30) days prior to the end of the period then in effeéé
of its desire to terminate this Agreement at thé end of said
period, and upon the giving of such notiée this Agrccment
shall terminate and end on the 30th day of June f;llowiné the
date on which such notice was given. ' )

IN WITNESS WHEREOF, the parties herctlo gave caused their
rcspective names to be hereto subscrkbed and their respective
sarporate scals to be herctoAaffixcd on this, the .7£. 4

/ te s L "i\' 3 19G66.

FLOOD CONTROL DISTRICT bF MARICOPA
COUNTY, ARIZONA
By _/// /Ws_',.

-~ hdd
MARICOPA COUNTY F‘U{ICIPAL WATER
CONSERVATION}ISTRICT NO. 1

u}"“-// // /////
STATE OF ARIZONA q\/\‘/

County of Maricopa )

on this, the 7, .7 day of 7/x":,,‘iﬁ, ) . 1966,
before me, the undecrsigned Notary Public, personally appeared
PN . . ™
o Y 2. .
RS T S 2 ., who acknowlédged

PR
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SExhibit A-d-:
t;: (conkinued)
: (7/3}<2”;.l-i ' .

DISTRICT OF MARICOPA- COUNTY, ARIZONA, & Flood Control District: .

clf ' to be the'

“himd of ;hé:éﬂqbe66NTko£ff‘.i
organized under and pursuant to the laws ‘'of the-State of
Arizona, and that he, as such officer, being duly authorized
so to do, executed the foregoing instrument for the purpose
therein contained by signing the name of the Flood Co‘ntrol .
pistrict by himself as such officer.

IN WITNESS WHEREOF,.I have hereu;:to set mg;' haqd and .

of ficial seal. - /_j . ‘
A e b £

| Notary Public .
My commission expires: .
xq Commisisa Totan T S IEY
STATE OF ARIZONA )
SS8. .
County of Maricopa ) T
on this, the 9th day of Decenber . 135;6,

before me, the undersigned Notary Public, personally appeared

Floyd 0. Allen - , who acknowledged himself to

be the Sccretary - Hanager of thé MARICOPA COUNTY MUNICIPAL

WATER CONSERVATION DISTRICT NO. 1, an Irrigation District
organized under and pursuant to the laws of the State of
Arizdna, and that he, as such officer, being duly authorized

so to do, executed the foregoing instrument for the purposes

cherein contained by signing the name of the Irrigation Dis-
trict by himself as such officer.

IN WITNESS WHEREOF, I have herecunto set my hand and .

official seal. : L ‘ ) .
’ T 275511;/(4‘22:1»7/142{;- .

’ Notary Public

My commission expires:

July 28, 1968
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: SPRUE I _f‘LfRepérg on Whlte Tanks - Structures(’,

REPORT ON WHITE TANKS STRUCTURES NOS. 3 AND 4

Introduction. By letter of January 28, 1971, from the Assistant District
Engineer, the Maricopa County Municipal Water District proposed to transfer

to the Flcod Control District, at no cost, all .lands it controls for White
Tanks Structurés Nos. 3 and 4. When the matter was presented to the Citizens®
Advisory Board for recommendation, they reguested that a study be made of the
desirability of having tests performed and a stability analysis prepared, i
probably by a consultant, before further action be considered. ;

Inasmuch as these were known to be Soil Conservation Service structures, the
matter was discussed with the SCS staff to determine what information they
could furnish. They stated that construction information was undoubtedly
available and on December 2, 1971, they furnished a copy of the specifica-
tions, together with laboratory analyses of the soils used, under-which the'.
dams were constructed. These data -have been studied and the following report

is furnished. -

Name. The structures are designated “White Tanks Project retarding structures
No. 3 and No. 4" in the agreement between SCS and the Agua Fria SCD November
20, 1953. The contract specifications describe them as "White Tanks' Structures
Numbers 3 and 4“. :

CONSTRUCTION

Period. The invitation for bids was issued January 14, 1954; bids ware
opened February 8, 1954; work was to start within 20 days and be completed
within 210 days after receipt of notice to proceed. The dams were completed
in 1954.

Scopz2 of Work.

Structure No. 3: 7667° long, 30‘ high, 10*‘ crest, 375,000 cu. yds.
embankment,- 3 outlet structures.

Structure No. 4: 683%‘ long, 20° high, 10' crest, 175,000 cu. yds.
embankment, 2 outlet structures. :

Quality of Materials, Extensive laboratory testing was performed on materials
from specified areas proposed for use, and only materials conforming to the
requirements of the specifications were approved. A number of the reports

of soils analyses (dated September and October 1952) were furnished. They
included data on maximum density, composition, slope design, tests of facing
material against erosion, and optimum moisture content. The curves showed
generally that the optimum moisture content for maximum density was about

12%; that percentage was later used in the specifications. The embankments
consisted of a central core and a blanket of granular facing material, all
compacted to specification.

Borrow Areas. Borrow areas were specified, and clearing and . stripping of

the areas were required before borrow materials could be removed.

APP-14




" the west, and also around the east side of the dam. However, this greater—

‘Maintenance Obligation. I have examined the files for documents spelling out

L. Bxhibit A-5 . - R
eport on White Tanks Structures No$s. 3 and 4
rPage - 2 -

Ooutlet Structures. These were installed Dy the Maricopa County Municipal _.
Watexr Conservation. District No. 1. Anti-seep rings ware installed arcund the
outlet structures. ' :

Subgrade Preparation. The subgrade was ripped for bonding, sprinkled and
compacted in the same manner as the embankment.

Construction Method. Embankment materials, both core and facing, were com-
pacted in layers not greater than 6", for the full width of the embankment.
Material was required to have a water content, by sprinkling or moistening
of approximately 12% prior to compaction. All embankment materials were re-—
quired to be compacted to 95% of Standard Proctor Density as determined by

laboratory tests.

Performance of Work. Laboratory tests and field inspection reports of the

-work performed during construction cannot be located after a lapse of 18 vears
- since work was performed. However, Mr. J. J. Turner, now State Construction

Engineer for SCS, supervised this project and states he will, if required,
give personal certification that all work was performed in accordance with the
specifications. The State Conservationist confirms that a soils laboratory

-was set up on the job and frequent tests were takeén to confirm compliance

with the specifications, and that no controversies arose during construction

"concerning adequate compaction of earth fill embankments.

HISTORY

The soundness and stability of the dams may also be measured by their condi-
tion 18 years after construction. By visual inspection, both dams are in
good condition, with no cracks or slides or apparent subsidence. The largest
storm in the area within recent years occurred in September 1970. Because

of alterations in watershed limits, the inflow into Structure No. 4 exceeded
its designed capacity and water exited in the designed emergency spillway on

than-design inflow caused no visible damage to the structure.

‘the obligation of maintenance and operation of the Trilby Wash (Mc Micken Dam)

the obligation of the FCD to maintain these structures, and note the following:
a.”In resolution adopted January 14, 1954, the County of Maricopa assumed

flood control structure. There has been no subsequent formal transfer of
this responsibility to the FCD and it may be advisable to obtain a legal opinion
whether it is desirable that this be done. There was no mention in this res-
olution of White Tanks Structures Nos. 3 and 4.

b. (1) By agreement, dated November 30, 1953, between the Agua Fria Soil
Conservation District and the Soil Conservation Service, the Agua Fria SCD
agreed to maintain and operate White Tanks Structures Nos. 3 and 4.

(2) By Cooperative Agreement, dated December 3, 1953, Maricopa County

Municipal Water Conservatiqn District Number One agreed to accept the obli-
gation of operation and maintenance of the structures. N
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© 7. (continued) - T{/a*fi_-

‘j/b:t on White Tanks Structures Nos. 3 and 4
age - 3 - )

(3) By agreement, dated November 28, 1966, between the Flood Control-
District of Maricopa County and Maricopa County Municipal Water Conservation
District No. 1, it was stated that the FCD "has the responsibility of operating
and maintaining certain flood control works, consisting in the main of McMicken
Dam and outlet channel, SCS Dams No. 3 and No. 4 and interconnecting dikes and
channels", etc. I am not sure that this constitutes a legal transfer of re-
sponsibility, and again it may be advisable to obtain a legal opinion whether

it is desirable that a more formal transfer or acceptance be made.

It is concluded that White Tanks Structures Nos. 3 and 4 were
rdance with standard flood control construction practices
by Soil Conservation Service Contract; that suitable laboratory analyses were
made of proposed borrow materials; that the design was based on obtaining em-
bankments compacted to densities which are currently used by sCcS; and that the
supervisor of construction and the State Conservationist state that Standard
SCS construction inspection and laboratory investigations of the work were made

during construction.

]

L. E. OHSIEK

Conclusions.
constructed in acco

L.EO/aa

APP-16

romsvmarem

iveme Aua bt e



LI

H
1

i

!

. e,

. ‘AL_e#‘ter to @icg;ja;(iqunty Municipal Water Conservat
: from Flood Control District

" Exhibit A-6 -

May 19, 1975

’%‘ermination of Agreement
to Maintain White Tanks Structures

May 19, 1575

Haricopa County Punicipal Water

Coaservation District Mo. 1

p. 0. Box T30 )
Peoria, Arizona &53h5

Dear Sir:

Reference
Control Dist

8ix of this agreemen

party upen serving notice in writing to
rio0d of the contract then in effect.

to the end of the Dpe

Tnhis letter serves as officiel notice thet
ement on Jume 30, 1975.

to terminete this agre

pistrict hes assumed operstio

ion District No. 1

i

is pade to &n g&;e_:;@_g;_‘betveen-your orcanization and the Floodd
rict of Maricope County dated Yovember 28, 1966 relating to

overztion and peintenance of McMicren Dam end Dems Ho. 3_and %. Paragrapn
I N —— ———— s P aaaain

t provides for sernination of.the g.greement
+he other within thirty dsys prior

n and maintenance respons

.. -- tures coversd bY the agr¥ement, and your organization hes

to the Flood Control District for lznds

. tais sgreement.

These flcod control struictures ¥ersa dasisn

pecessary to permit ficodwaters to 2ot
desire. Th= Flood Control Diztr

{pvolved, o r2<S

waters may be Giscaarzed directly into the Beardsley

places.

It %s desired that your orzsnization continue te operec
a2y the Beardsley C=n2l, =3 you 50
ot will m2intein respensibility for main--

tenance of these zZates.

Plecse acknowledge receipt of this jetter indi

objection to the termination of this agreement.

Sincérely,

Board of Directors, Flood Control District

3ob Starx
Cnair=ean

by either

the Flood Contrcl District desires
Tnesmuch 2s the Flood Control "~
ipility of a1l struc—

transferrad title
ons axist to sontiaue

ed and constracted 80 tnat flood
Czansl at verious

t= gatas as

cating your concurrence or -

/N
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: L EXhibit A-7 ¢ ,
ILetter to Agua Fria-New River NRCD
from Flood Control -District
November 11, 1987
Maintenance Agreement

Fioop CONTROL DISTRICT
of

Maricopa County
BOARD of D_IRECTORS

Fred Koory, Jr., Chairman
George L. Campbell

3335 West Durango Street « Phoenix, Arizona 85009
Telephone (6021 262-1501

P.E., Chiei Engi 4aG I A4 \ Carole Carpenter i

O. £ Sagramoso, P.E., Chief Engincer and General ! anager Tom Freestone |
| Ed Pastor i

|

!

j-15-%7 - |

f

: H
Mr. Joe A. Falbo :
Agua Fria - New River NRCD
Post Office Box 730
Peoria, Arizona 85345

Dear Mr. Falbo:

Last year you asked that the District acknowledge that the Agua Fria — New
River NRCD has no responsibility for the operation, maintenance, or control of
the White Tanks structures: and is free from any and all claims which might
arise from the existence and use of the structures.

Enclosed is a copy of a Resolution of our Board of Directors regarding White
Tanks #3 and #4. This should alleviate your concerns.

Sincerely,

D. E. Sagramoso, P. E.

Enclosure .
Coord: LCL '
DAB [
' |
SLS i
File: SO.1
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Exhibit A-8

- Resolliition FCD 86-19 = _ S o

{' Wnite Tanks #3 and #4 (e

RESOLUTION FCD 86-18
White Tanks #3 and #4

WHEREAS, White Tanks Floodwater Retarding Structures #3 and #4 were built in
western Maricopa County in 1954 with the participating agencies being the Agua
Fria Soil Conservation District, the Maricopa County Municipal Waler

Conservation District, and the Soil Conservation Service, and

WHEREAS, the Work Plan for the White Tanks Watershed Protection Project
specified that the Soil Conservation Service would build the structures and the
Agua Fria Soil Conservation District would assume overall responsibility for
future.operation and maintenance of this project, with the Agua Fria Soil
Conservation District arranging with the Maricopa County Municipal Water .
Conservation District #1 to assume responsibility for inspection and

maintenance of the structures, and

-

WHEREAS, in 1865 the Flood Control District assumed financial responsibility
for maintaining these structures by reimbursing the Maricopa County Municipal
Water Conservation District #1 for the maintenance costs and in 1875 by
maintaining the structures with Flood Control District personnel.

WHEREAS, the Flood Coatrol District recognizes that there are some concerns
involving the two structures including the potential need to acquire
right-of-way and/or flowage easements at the outlets and emergency spillways as

well as the unsafe condition of White Tanks Dam #4;

for all intents and purposes, has assumed

WHEREAS, the Flood Control District,
bility for White Tanks Dams #3

ownership and operation and maintenance responsi
and &4.

that the Flood Contcol District hereby
Soil Conservation District, or the Agus

Fria--New River Natural Resource Conservation District as it is now known, has
no responsibility for the operation, maintenance, or control of White Tanks &3
or White Tanks #4 aad, therefore, is free of any and all claims which might
arise from the existence and use of the structures.

LIRS —_— _ E
OATED this S7C/_ day of w0z aldzn 222 . 1957
7
/

/’Z , L0 N
/“/(“:/‘, /} {4 -
Chairman, Board of Qﬁrlgﬁors

flood Coatrol District 5f Hacicopa County

NOW, THEREFORE, BE IT RESOLVED,
acknowledges that the Agua Fria

Attest:

(2

Clerk of the Board L//
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APPENDIX B

Precipitation Data
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APPENDIX B-1

100 Year Storm
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Table B-1
100-Year Precipitation for
White Tanks Structures
(Reference 3)

Return Period Precipitation Values (inches)
(Years)- 6 hour duration 24 hour duration
Map Corrected Map Corrected
Value Value Value Value

2 LI .5
! | o 7 2.2
n | | | 2.b 20
25 3.2 3.15
ol 37 3.bS
100 | 9./ 4200

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2) there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi-
cult. In order to minimize any errors in reading the maps, these

values should be plotted on the diagram "Precipitation Depth versus
Return Period' Fig. 1.
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Figure B-2
2-Year 24-Hour Precipitation Isopluvials
(Reference 3)
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Figure B-3
5-Year, 24-Hour Precipitation Isopluvials

(Reference 3)
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Figure B-4
10-Year, 24-Hour Precipitation Isopluvials
(Reference 3)
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Figure B-5

25-Year, 24-Hour Precipitation Isopluvials

(Reference 3)
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Figure B-7
100-Year, 24-Hour Precipitation Isopluvials
(Reference 3)
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APPENDIX B-2

Probable Maximum Precipitation
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Table B-2--General-storm PMP computations for the White Tank Structures
(Reference 8)

A

Drainage LRt e TTanks &2

Area Z|.2z mi2

basin center

Latitude 23 °32 ' , Longitude of
1ze zg’
Month ‘ol
Step

Convergence PMP

1. Drainage average value from

one of figures 2.5 to 2.16 [Z.4 in.
2. Reduction for barrier—
. elevation [fig. 2.18] &1 %

3. Barrier-elevation reduced
PMP [step 1 X step 2]

4. Durational variation
[figs. 2.25 to 2.27
and table 2.7].

SR ,Convergence PMP for indicated
durations [steps 3 X 4]

6. Incremental 10 mi? (26 kmz)

PMP [successive subtraction

in step 5]

7. Areal reduction [select from
figs. 2.28 and 2.29]

8. Areally reduced PMP [step 6 X
step 7]

9. Drainage average PMP [accumulated
values of step 8]

Orographic PMP

Duration (hrs)
6 12 18 24 48 72

(mm)

0. in. (wm)

7S ©9 9p oo iz N, %

&1 9L Ip410.81z.1 12.5 in. (mm)
2.1 ) A .4 13 £ in. (=)
gs g9 | Joo 10Q Z

78 [.S .o .4 13 .£¢ in. (=m)

7.8 9.3 (0.4 (0515 [z.z in. (=)

(RevistD)

(km?)

1. Drainage average orographic index from figure 3.1la to d'A z.o in. (mh)

2. Areal reduction [figure 3.20] 98 %

3. Adjustment for month [one of

figs. 3.12-to 3.17] S %

4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] Il in

S. Durational variation [table
25

3-9
6. Orographic PMP for given dur-

ations [steps 4 X 5]
Total PMP
1. Add steps A9 and B6

~ Lo | L. z.2 2.8 im (am)
2.4 102 1.4 12,1 1408 147 in. (mm)

2. PMP for other durations from smooth curve fitted to plot of computed data.

3. Cowmparison with local-storm PMP (see sec. 6.3).
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Table B-3--General-storm PMP computations for the White Tank Structures
(Reference 8)

227N
N T
. 7 .. == = W 7 2) 2
Drainage U ) boe Lo 7 o ok =2 Area ). % - "mi/ (km%)
[} ’ - 3 ‘_/
Latictude 33 22 , Longitude of basin center
11z° z3
Month 1L~:\_). O -
Step - Duration (hrs)
6 12 18 24 48 72
12

A. Convergence PMP

1. Drainage average value from
one of figures 2.5 to 2.16 129 in. (mn)

2. Reduction for barrier-
= elevation [fig. 2.18] @2

3. Barrier-elevation reduced
PMP [step 1 X step 2] [2.205h . (mm)

4. Durational variation

[ Eigs: 2.25 to 2.27 ‘
and table 2.7]. 7S5 &2 9, oo ur N g

5. ,Convergence PMP for indicated o
durations [steps 3 X 4] q.0 10715 12,05 129, (nm)

6. Incremental 10 mi? (26 ka)
PMP [successive subtraétion

in step 5] s LT B o5 4 .S in. (om)
7. Areal reduction [select from

figs. 2.28 and 2.29] 9S 99 /00 /o0 1o (o
8. Areally reduced PMP [step 6 X

step 7] B .1 .8 .5 V¢ .5 in. (mm)

9. Drainage average PMP [accumulated
values of step 8] 8. /0311 1. 120 /3.5 in. (m)

B. Orographic PMP
grap (Revistd)

1. Drainage average orographic index from figure 3.1la to d’A 2.0 in. (mh)
2. Areal reduction [figure 3.20] 987

3. Adjustment for month [one of
figs. 3.12 to 3.17] loo %

4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] 2.©O in. (mm)

S. Durational variation [table
_’6] 3L 3 84 100 1239 155 ¢

3.9 = e
6. Orographic PMP for given dur-

ations [steps 4 X 5] .7 1.3 1.1 zo18 3.0 din. (mm)

C. Total BPMP

1. Add steps A9 and B6 2 L 123 52183 1k = dn. (mm)

[3¥]

PMP for other durations from smooth curve fitted to plot of cozputed data.

3. Comparison with local-storm PMP (see sec. 6.3).
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Table B-4 ——General-storm PMP computations for the White Tank Structures

(Reference 8)

Drainage L)\ *e Lanks T = Area 21.37 mi2 (kmz)
Latitude 33°32 , Longitude of basin center
frze 26"

& !
Month S e+

Step Duration (hrs)
6 12 18 24 48 72

A. Convergence PMP

1. Ijrainage average value from
one of figures 2.5 to 2.16 13.5in. (mm)

2. Reduction for barrier-
. elevation [fig. 2.18] 871 %

3. Barrier—elevation reduced -
PMP [step 1 X step 2] V2.0 in. (mm)

4. Durational variation

[ figs. 2.25 to 2.27
and table 2.7]. IS g9 QL Ipo Lz b %

5. ,Convergence PMP for indicated
durations [steps 3 X 4] 90 1.7 .S 12.013.413 . 94in. (um)

6. Incremental 10 mi? (26 kmz)
PMP [successive subtraction

in step 5] SO L7 . .5 .4 .S in. (mm)
7. Areal reduction [select from

figs. 2.28 and 2.29] 5 99 /00 100 190 oD %
8. Areally reduced PMP [step 6 X

step 7] 8L 1.1 .8 .5 1.4 .S in. (mm)
9. Drainage average PMP [accumulated

values of step 8] S 0311 1l 13.015.54in. (umm)

B. Orographic PMP (QE,VLSE,D)

1. Drainage average orographic index from figure 3.lla to d'/\ z.0  in. (mf)
7. Areal reduction [figure 3.20]98 %

3. Adjustment for month [one of
Figs: 3.12 to 3:17] oD Z

4. Areally and seasonally adjusted .
PMP [steps 1 X 2 X 3] 2.0 in. (mm)

S. Durational variation [table
e | 3p L3 &4 o029 IST

3.9 SR e
6. Orographic PMP for given dur-

ations [steps & X 5] .7 1.2 1.7 2.0 2.8 3.] in. (mm)

C. Total PMP
1. Add steps A9 and B6 9.3 b 128 136 S8k in. (m)
2. PMP for other durations from smooth curve fitted to plot of computed data.

3. Comparison with local-storm PMP (see sec. 6.3).
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Table B-5 --Local-storm PMP computation for White Tank Structures
(Reference 8)

Drainage L)% .4e Ta- - == Area 2.1\.}2Z mi2 (kmz)

Latitude 23° =7" Longitude 112° zs* Minimum Elevation (>0 ft

Steps correspond to those in sec. 6.3A.

(m)

2 2
1. Average l1-hr 1l-mi~ (2.6-km~ ) PMP for /1.7 T (mm)
drainage [fig. 4.5].
2. "a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above
§ 5,000 feet (1,524 m)]. JOO %
b. Multiply step 1 by step 2a. - 1.7 @ (mm)
3. Average 6/1-hr ratio for drainage [fig. 4.7]. Il %
Duration (hr)
, 1/61/23/4 1 2 3 4 5 6
4. Durational variation
for 6/1-hr ratio of
step 3 [table 4.4]. 74 99 95 100 N0 NS )Y N 120 %
54 l—mi2 (2.6—km2) PMP for
indicated durations
[step 2b X step 4]. 8.7 lod 1.1 o 129135133139 140 dm (mm)
6. Areal reduction
[fig. 4.9]. b LS Jz 12 L 78 80 =/ &2 %
7. Areal reduced PMP
[steps 5 X 6]. SS 7.0 80 85 398 s tho (1.3 11.S  ABy (mm)
8. Incremental PMP
[successive subtraction " L e e A
in step 7]. g< 1.3 .1 .S .2 .z égf\ (mm)
SS b -9 .s } 15-min. increments
9. Time sequence of incre-
mental PMP according to:
Hourly increments
[table 4.7]. .2 .1 8S 1.2 .5 .z ddyy (mm)
Four largest 15-min.
increments [table 4.8]. o g & X im, (mm)
.. APP-34°
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Table B-6 —-lLocal-storm PMP computation for White Tank Structures

(Reference 8)

Steps correspond to those in sec. 6.3B.

1. Place idealized isohyetal pattern [fig. 4.10] over drainage
adjusted to 1:500,000 scale to obtain most critical placement.

2. Note the isohyets within drainage.

3. Average l-hr l~mi2 (2.6—km2) PMP for drainage
[fig. 4.5]. [T. 7

1. 7 in. (mm)
4. a. Reduction for elevation. [No adjustment

for elevations up to 5,000 feet (1,524 m),
57 decrease per 1,000 feet (305 m) above

5,000 feet (1,524 m)]. /0D A
b. Multiply step 3 by step 4a. 1.7 in. (mm)
5. Average 6/l1-hr ratio for drainage [fig. 4.7]. l. 2 &

Obtain isohetal labels for 15-min incremental and the highest PMP from
table 4.5 corresponding 6/1-hr ratio of step 5.

Isohyet
PMP Increment A B (6: D E F G H I aJ
Highest 1-hr /oo 7 S® 44 32 23 b 13 1z W\
Highest 15-min. 44 <S4 32 z1t 14 B 1 ¢ S 4
2nd B 5 5 5 gz 9 6 & 7 3 3
3rd . L b w . <= S5 B 2 & 2z din %
4th N g &5 5 s 4 4 z z 2. Z

7. Obtain isohyetal labels in % of 1-hr PMP for 2nd to'6th highest hourly
incremental PMP values from table 4.6 using 6/1-hr ratio of step 5.

2nd Highest

1-hr pPMP gy w. . e B 3 = 5 5
3rd ! 4 4 4 4 4 4 & & & 4
4tech M 3 3 3 3 2 3 3 3 3 3 ini
S5th " b R N SN T TR S A S
6th ¥ R S VR T T T
8. Multiply steps 6 and 7‘by step 4b to get incremental isohyetal labels
of PMP.
Highest 15-min. 89 L.L 337 251t .3 .8 .7 .bL .S
2nd " 1.8 1.8 (& 14 .1 1 .S .¢ & _&
3rd " P B A I T T T, 3 '
4th " N L N T N T
Highest l-hr 1.7 Sb L.851 33 z.1 19 1.5 1.4 1.3 in in. (mm)
2nd " .3 13 13 L3 1.2 .9 .0 b _b .b
3rd N o m & e B e & e
4th . ¢ .4 & .4 .4 4 .4 4 .4 .4
Sth ! > - NS ST ST SR S
6ch " x f. el T i ot

9. Arrange values of step 8 in time sequence [tables 4.7 and 4.8].

2 3 4 -]
. é

1 1.3

\
SOur “1
8

N
‘)
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Hydrograph Parameters

APP-36



APPENDIX C-1

Hydrograph Parameters for White Tanks #3
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Table C-1
lag Time Calculations
for White Tanks #3
(Reference 7)

|4 19 ALV
l LW %2 Naoves & %
l QQE_C-A\QU‘\,C.‘%(C;}—\ oS \Qﬁ \'-Q\-na\, Lov sobkheziry LNy
I _ RIS VRS e N,
L '.I.cnd ©.38

I LA L2z ( s"‘>
I tiles FY me jizb ™ N,
. o bosin L Leg ) leae, —— Tobe

[ Tz 434 | =17 | sz - 9116
I zZ &£ 19 2.4 480 .99 59.2¢

32 4.3 1 %.31 | . 3o .93 SS.77
l 4 2.338. rLose | 927, | . .46 7.6 1
l N} , “1.e 1,27 | sex | .so. 30,07
' I =Y O 2 N TR U GO I 20,55
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Table C-2

Subbasin Parameters

for White Tanks #3
{Reference 7)

O MT N Walershed LAG Tiwes

APP-39

Wew e been ‘(.Q-_Q_G‘_\,L_u.\.eAsfr':&_é__m..,

i
i
i
I4- \2-8es
L wte TTavnks ¥ 3 -

l met Crommel Sl .

Arcae . Sulbesnia Leng i Slope \/&\o;'i:._"/c _E‘ui C™
l 7 s.24 | (mey | 40O z30 SO 3.9 303 _1\%& e
l T3z Z {e=ni ] 25,310 TN 4.8 Lz 3:17 &9

’ 3.0 2 (wrny; 22,7150 LT 4.3 3 Of;‘xi =
I g V.6t 4 (man) 12,500 . | &7 1.0 Dbl 1040 |80

g 0. bl S (v G Ss5 ; . 099 S 0.ed o.?\‘ 27

: fo.t
I .87 b Lulyy! V4, 320 L0128 ; .z Z.s5\ (Sfl =
I LG T )] 15,205 .logs S.4 148 Oq.fir L=
2.9 & ('Ju.')g (2,760 B2 Bb .7 2.3 li“ao Y

I O.L7 G vy ses b0 6S L3 (B Iii--—~7-~“’-~ R

o luao. 19 (vivy 4 sgo ol i zes (IS8 178 )
l - ‘ LTS g Lo
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Table C-3
Time of Concentration for Subbasin 1
in White Tanks #3

(Reference 72 . .
Worksheet 3: Time of concentration (TC) or travel time (Tt)

Project L D). de Teres 3 By (L Date 4-1Z-2%2.
J d = =

Location- S run ! Checked __ Date

Circle one: Present Developed
Circle one: @ '1‘t through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only) Segment 1D

1. Surface description (table 3-1) cuviecacecan

2. Manning’s roughness coeff., n (table 3-1) .. O.13

3. Flow length, L (total L < 300 ££) ceveucenns ft | 300

4. Two-yr 24-hr rainfall, Py .eeeiiinieenanenns in 1. 4
5. Land S1OPE, 8 cescesssveccossscccscsceeneceas ft/ft .40
0.8
« 0.007 (alL) e + = ‘b
6. T, = Compute T, ...... hr -
: P s
2
Shallow concentrated flow Segment ID
7. Surface description (paved o@....
. 8. Flow length, L tieciieersvscersaanacsascnones fr | 40230
§ ‘ 9. Watercourse 5lOPE, B seesceccscsascsasasanes FL/fL 10 b
. o
10. Average velocity, V (figure 3-1) .iveeeeese. ft/s 1
L .51 |+ =12.87
1. T, 3600V Compute Tt teevas hr
Channel flow Segment ID
12. Cross sectional flow area, & secececscenscee ft2
13. Vetted perimeter, Py eesescas tesecescsvencns ft e
14. Hydraulic radius, r =;§' Compute T eeeesss ft /
w |

15. Channel SlOPE, 6 ucevcecescesscaancacssceseas fL/EL / A‘

16. Manning’s roughness coeff., 0 coecevceancaan
1.49 r2/3 81/2

17. Vv = —_— Compute V ...ce.. fe/s
18. Flow length, L t.iuieiiernoceceerccanceannn e fr
L + -{ -—
19. Tt 3500 v Compute Tr_ ...... hr
20. Watershed or subarea TC'OL’ Tt (add Tc in steps 6, 11, and 19) ....... hr =.0%
(210-VI-TR-55, Second Ed., June 1986) D--
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Table C-4
Time of Concentration for Subbasin 2
in White Tanks #3
Worksheet 3: Time of concentration (T,) or travel time (Ty)
(Reference 7)

(210-VI-TR-55, Second Ed., June 1986)

APP-41

Project L DO Y=< e (T2 By &LV Date &~ 1% B
Boeation Su koo’ 7 Checked Date
Circle one: Present Developed
Circle one: @ T, through subarea
NOTES: Space for as many as two segments per flow type can be used for each
worksheet.
Include a map, schematic, or description of flow segments.
Sheet flow (Applicabdle to Tc only) Segment ID
1. Surface description (table 3-1) ....cce.e.. .e
2. Manning’s roughness coeff., n (table 3-1) .. 1=
3. Flow leagth, L (total L < 300 f£) seseveesss ft | 200
4, Two-yr 24~hr rainfall, Py eiiiiiiiiiiiien in 1,4
5. Land S1OPE, 5 cccecsccssascccascasccanassass Lt/fL . 40
0.8
- 0.0607 (nL) . + R
6. 'I‘t 0.5 0.4 Compute Tt ceoeee hr
P s
2
Shallow concentrated flow Segment ID
7. Surface description (paved or (unpaved) doues
8. Flow length, L c.vseeeescacoscsoscacancacans fr {25,310
9. Watercourse SlOPE, § secesccsssscsscssccacss LL/EL Q<)
10. Average velocity, V (figure 3-1) ...eveeee.. ft/s 4.9
-t W4 |+ l.Lz
11. T, 3600 V Conmpute Tr. ceescs hr
Channel flow Segment ID
12. Cross sectional flow area, @ ecececscscscccs ftz
13. Wetted perimeter, P, ceveeessocsecvecscccses ft .
14. Hydraulic radius, r -2 CompPUTe L veceeas ft
P, /
15. Channel SlOpPe, § eccavesssasscncoossansnasas LT/fL ' /]
16. Manning’s roughness coeff., n ...ceevee.s .ee /
2/3 1/2
17. V = -1'49+-—- Compute V c.eennn ft/s
18. Flow length, L ......c...... seeessoncancnan . ft
L + —
19. Tt 3600 V Compute Tt ...... hr
20. Watershed or subarea Tc or Tt (add ’1‘t in steps 6, 11, and 19) ....... hr | rd




e

Table C-5
Time of Concentration for Subbasin 3
in White Tanks #3
{Reference 7)

Worksheet 3: Time of concentration (T,) or travel time (Ty)

20. Watershed or subarea TC or 'I‘t (add Tt in steps 6, 11, and 19)

(210-VI-TR-55, Second Ed., June 1986)
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........

Project _L D% . 1 TTeclks * 3 By &V Date i_igﬂi__%:’.)
tocattonr Sulb'cosia Checked Date

Circle one: Present Developed

Circle one: \Frc\ Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet. )
Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only) Segment ID

1.. Surface description (table 3-1) cevvieeevecs

2. Manning’s roughness coeff., n (table 3-1) .. - 13

3. Flow length, L (total L < 300 FL) teeeeccas . ft | RO

4. Two-yr 24-hr rainfall, Py ceecevecevocaocens in 1.40

5. Land S10PE, 5 esevecessesoncanceesasaecenass ft/ft | » 40O

0.8
2

Shallow concentrated flow Segment ID

7. Surface description (paved @....

8. Flow 1length, L seceveevcecsccscssscsoocannas fr |2.¢,150

9. Watercourse Sl0PE, 5 ecevecessscassssnssases LL/EL Q07T

10. Average velocity, V (figure 3-1) ccseevacsss f£t/s 4.3

1. T, -ﬁb——v Compute T, +veea.  hr 47 |+ beam
Channel flow ) Segment ID

12. Cross sectional flow area, @ seeececessccose ft:2

13. VWetted perimeter, Py eeveeeserencocancenccss ft

14. Hydraulic radius, r ‘_p_a_ Compute Y eseeecoes ft
15. Channel slope, s ......‘.l... ..... ceesesseanes fL/fL
16. Manning’s roughness coeff., N ceeeeevcencans /
17, V = ﬁ__r:/:;—sl/z' Compute V ....... ft/s
18. Flow length, L t.vineecnecccacsasocnccacanss ft
19. Tt = ?GZJ‘TI_ Compute T, eeeens hr + -




Sheet flow (Applicable to Tc only) Segnent ID

Table C-6
Time of Concentration for Subbasin 4
in White Tanks #3

Worksheet 3: ’I‘1r$1Ref roncent}atlon (Te) or travel time (T¢)
Project L V. de Te ks T3 By (~LV Date 4- |5~ 2%
Loeatton S o rooon e 4 - Checked ‘ Date

Circle one: Present Developed
Circle one: (?;) Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

1. Surface description (table 3-1) ..ccieeveens

2. HManning’s roughness coeff., n (table 3-1) .. DR

3. Flow length, L (total L < 300 ft) ..eueeeee.  ft | 300

4. Two-yr 24-hr rainfall, P, eeeeeviiecencccnns in 1.40

5. 12nd S10PE, § eccacecscscccvesssaassosssnsass LL/EL . 40

0.8
- 0.007 (nL) Lo | =1
6. Tt .5 0.4 Conpute Tt cecnas hr 1o

P s
2

Shallow concentrated flow Segment ID

7. Surface description (paved o.....

B. FLOW 1€NELh, L seuueeneeevnnnnnsnnnneeneeeas £t [12:260

187

9. Watercourse SlOPE, § ceevescsesscoscscssssss LL/EL

10. Average velocity, V (figure 3-1) ¢veeveese.. ft/s 1.0

11. T, = Sg%a—v Compute T_ «..... e {-SO |F = SO
Channel flow Segment ID
12, Cross sectional flow area, @ .eccecesccccass ftz v
13. Wetted perimeter, Py eeeevecncsccocascasnas ft
14. Hydraulic radius, r = ;5 Compute T ceeeoes ft
15. Channel slope, s ......?..... ...... cieeessas fL/fL
16. Manning’s roughaness coeff., n ...... PP
17. V = L&zriii/i Compute V ....... ft/s
18. Flow length, L c..eiiiirneeenrencnnncocnncens fr
—

19. T: = SE%B_V Cozpute Tt ...... hr * =

. Ditelo
20. Watershed or subarea Tc or ?t (add T[ in steps 6, 11, and 19) ....... hr

(210-VI-TR-55, Second Ed., June 1986)
APP-43




Table C-7
Time of Concentration for Subbasin 5
in White Tanks #3

(Reference 72 . .
Worksheet 3: Time of concentration (TC) or travel time (Tt)

=+

Project L) v e TTe ks TR By & LY pate 4 -\3-23

bocation Sueooti & . Checked Date

Circle one: Present Developed

Circle one: (T ) Tt through subaresa

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

(210-VI-TR-55, Second Ed., June 1986)
APP-44

Sheet flow (Applicable to '1‘c only) Segnent ID
1.- Surface description (table 3-1) cc.cucevsaan
2. Manning’s roughness coeff., n (table 3-1) .. O 13
3. Flow length, L (total L < 300 ft) .......... ft 200
4, Two—-yr 24-hr rainfall, PZ esescrcscecenesone in 1. 4D
S. Land S1OPE, § eeeeveececeseccsconnneaneesses ft/ft | .40
6. T, = Q;Qg%ggf%%gli Compute T, ...... hr Ao + Jb
2
Shallow concentrated flow Segment ID
—
7. Surface description (paved o....
8. Flow length, L c.iviveecacscscoressovocoaans fr | 9,355
9, WaLercourse SlOPe, § eecscescssosresssssasss LL/EL 099
10. Average velocity, V (figure 3-1) ...iceesee.. ft/s S.\
1. 7= Sg%a—v Compute Tt vesase hr o ST Sz
Channel flow Segment ID
12. Cross sectional flow area, 2 cececececescscs ft2
13. Wetted perimeter, Py +seseseesecccccionaceas ft
14, Hydraulic radius, r -=~p£ Compute I cevesee ftr /
15. Channel slope, s ......?..... ........ ceeeass fL/ft
16. Manning’s roughness coeff., n ..eiececaeas . ///
17. V = 1;52_5213_5115 Compute V ....... ft/s
18. Flow length, L c.iiienevrannnconn ceesenances ft
19. Tt = EE%E—V Compute Tt ...... hr + T
20. Watershed or subarea Tc or T[ (add Tc in steps 6, Il, and 19) ....... hr LB

D-3




Table C-8

I Time of Concentration for Subbasin 6
in White Tanks #3
Worksheet 3: Time of concentration (T.) or travel time (T})
I (Reference 7)
Project L DWwim 2 oz =2 By (L Date &-12-33
l Bocation S beosie- Checked . Date
Circle one: Present Developed
I Circle one: @ T, through subarea
NOTES: Space for as many as two segments per flow type can be used for each
worksheet. ‘
I Include 2 map, schematic, ox‘r‘ description of flow segments.
Sheet flow (Applicable to TC only) Segment ID
' 1. Surface description (table 3-1) .seeecencosss
2. Manning’s roughness coeff., n (table 3-1) .. 0.12
l 3. Flow length, L (total L < 300 ft) .e.veieees ft | R0o
4, Two-yr 24~hr rainfall, P2 tececsncsscssacans in ].4D
l 5. Land SlOPE, 5§ csvevsccscssscassosscesssssess LL/FL - 010
0.8
. 0.007 (nL) 270 |t =|-70
6. T, 55 o0 Compute T, ...... hr
l P s |
2 |
Shallow conceuntrated flow Segment ID
l 7. Surface description (paved or .....
8. Flow 1ength, L eeieeescesceacsecesssccaseaes  ft | 14:330
I 4 9. Watercourse 5lOPe, 6 eeesccssecescecssesasss LL/fL . 0158
10. Average velocity, V (figure 3-1) .iceceaees. ft/s z.z
' O T + ~1(.8
I 11. Tt 3600 V Compute Tt cecens hr
Channel flow Segment ID
I 12, Cross sectional flow area, 3 ceececscsscceess ft2
13. Vetted perimeter, Py, secccvecccccescccnscnas ft
a /
14. Hydraulic radius, r =-—— Compute I eecesses ft
Py
15. Channel Slope, § cceescescscacacnaasanssasas fL/fL /
I 16. Manning’s roughness coeff., T ceeeeconasonse /
2/3 1/2
4
17. V = —1—9—‘n—5— Compute V u.e.... ft/s
I 18. Flow 1ength, L eeueueeveenseeneas Ceeeaeaen. fr
L + = —
19. Tt 3600 V Compute Tt ...... hr
I 20. Watershed or subarea TC or 'I't (add Tt in steps 6, 11, and 19) ....... hr z.51
' (210-VI-TR-55, Second Ed., June 1986) D-
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Table C-9
Time of Concentration for Subbasin 7
in White Tanks #3
{(Reference 7)

Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project —Dw.ie T oo ks =z By i pate 4-13-28

Location Subpasi~ 7 Checked Date

Circle one: Present Developed

Circle one: C-c ) ’1“t through subarea

s

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

(210-VI-TR-55, Second Ed., June 1986)

Sheet flow (Applicable to T. only) Segment ID
1.- Surface description (table 3-1) .......... .o
2. Manning’s roughness coeff., n (table 3-1) .. ‘ O 13
3. Flow length, L (total L < 300 ft) .ccevcen... ft 300
4. Two-yr 24-hr rainfall, P, seceecrvncesennnes in 1. 40
S. LANA S1OPE, S eeeeesecccercscasccascansesees ft/ft | « DID
6. ’I‘t=o—;98—?§%%lo-—8 Conmpute 'I‘t ceceee hr AV =10
2
Shallow concentrated flow Segment ID
7. Surface description (paved o.....
8. TFlow length, L seececcsncesssoccccscsoccnces fr |15,2°8
9. Watercourse SloOPe, § eieessscsvccescccscsses LL/EL -109
10. Average velocity, V (figure 3-1) .....ceve.. ft/s S &
1. T, = 565 Compute T, ...... b | <78 |* LB
Channel flow Segment ID
12. Cross sectional flow area, @ ceeecesccoesess ftz
13. Wetted perimeter, Py, ceevscecvcscccccccccnns ft
14, Hydraulic radius, r _‘_1;3_ Conpute I eeeeeee ft /
15. Channel slope, s ......‘.l.................... fe/ft //.
16. Manning’s roughness coeff., n cceeivieecenens
17. V = ﬁj—r—z‘/—:’—si/—z Compute V eececenn ft/s
18. Flow length, L ..ciuuiiieiereiiererecnnnanas ft
19. T, - 3—6%)—\, Compute T, ...... hr * L
.48
20. Watershed or subarea TC or 'I't (add 'I‘t in steps 6, 11, and 19) ....... hr ‘
APP-46




Table C-10
Time of Coricenitration for Subbasin 8
in White Tanks #3

Worksheet 3: Time of concentration (T_) or travel time Ty
(Reference 7)

Project A \\de Teo s T2 By oLV Date £~ 12 A

y

~bocation S U\\n r\",: s % Checked Date

Circle one: Present Developed

Circle one: @ Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to TC only) Segnment ID
1. Surface description (table 3-1) ...ceeecons .
2. Manning’s roughness coeff., n (table 3-1) .. O. 13

3. Flow length, L (total L < 300 £T) eeuveveens fr | 3650

4, Two-yr 24-hr rainfall, P2 ceseccscescencannn in 1 4O
5. Land S1OPe, 5 ceecesecrancccnananas ceveaons . ft/fc | .00
6. Tt = .9;9—8?—5(-?6)%.8- Compute T, ...... hr - 70 |+ =170
2 .
Shallow concentrated flow - ] Segment ID
7. Surface description (paved or@,....
8. TFlow length, L cevecereecann heeees eaeraeans fr {18,760
¥ 9. Watercourse SlOPE, 5 seesecesscsoosnssocass .. fr/ft 028k
10. Average velocity, V (figure 3-1) ....veveee. ft/s z.1
1. 1, = ?510:6—‘] Compute Tr. ...... hr [.93 * =1 .93
Channel flow Segment ID
12. Cross secticnal flow area, a ..... cesenesens fr.2
13. Wetted perimeter, p, ..... easean tessesevene fr
14. Hydraulic radius, v = ;i Compute T ...s. .o ft
15. Channel slope, & ccev.. ‘.J .................... fc/fc )
16. Manning’s roughness coeff., o ...ciecennenns
17. V = l;ﬁg_fgii_iiii Compute V envenn. ft/s
18. Flow lenmgth, L c.iiininnniiinnceecenconnnn ft
19. Tc - 3%0—V Cozpute T ...... hr + b ~
20. Watershed or subarea TC or Tt (add T: in steps 6, 11, and 19) ....... hr "Z_'(oi

(210-VI-TR-55, Second Ed., June 1986)
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Time of Concentration for Subbasin 9
in White Tanks #3
Worksheet 3: Time of concentration (T;) or travel time (Ty)
{Reference 9)

Project LV de TTanks T3 By C Ly pate &~ 17 -32,

Locattion = U \_: hagn q Checked Date

Table C-11
|
|
|
|
|
|
|

Circle one: Present Developed

Circle one: @ ‘1‘t through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or .descripcion of flow segments.

Sheet flow (Applicable to Tc only) Segment 1D
1. Surface description (table 3-1) ....... cesee
2. Manning’s roughness coeff., n (table 3-1) .. O 1R

3. Flow length, L (total L < 300 fr) .cevecevan. fr | R0OD

4, Two-yr 24-hr rainfall, P2 cecsesescccasesess -0 Ain \4@

5. Land S1OPe, £ ececessccccccssscnsscssassenns LL/fL . 010
0.8
. 0.007 (aL) LIQ |t =1 10
6. Tt 0.5 04 Compute T, ...... hr
P, s
2
Shallow concentrated flow Segment ID

7. Surface description (paved of unpaved) .....
. N
8. ft 5,725

Flow length, L ceieiciccarceccsvceccvoccoscsne

9. WaLercouTse S10PE, § eeesseessseaessacsessss ft/fr | 0029

10. Average velocity, V (figure 3-1) ........... ft/s 1.3
. __L f.z4 {+ =ll.2<

. T, 3600 V Conpute 'I‘t csssce hr

Channel flow Segment ID

12. Cross sectional flow area, a8 cceececesccsces ftz
| 13. Verted perimeter, p, ceoeesecccen ceceaneoa .o ft /
|
| 14, Hydraulic radius, r -2 Conpute I eeeeess ft /

11’w -
15. Channel SlOpe, 6 eeeecsesnsecccncacacocace ... ft/fc /
. /
16. Manning’s roughness coeff., 0 .cccvecavens ..
2/3 1/2
b
17. V = 1——9—2——5—— Compute V ....... fel/s
18. Flow length, L ........ ceecesseanscansreenas ft
L + = —
19. '1‘t 3600 V Conmpute Tt ...... hr
20. Watershed or subarea TC or T[ (add 'I't in steps 6, 11, and 19) ....... hr L
(210-VI-TR-55, Second Ed., June 1986) D-3
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Table C-12
Time of Concentration for Subbasin 10
in White Tanks #3

. . f 7 . .
Worksheet 3: ,ﬁ%%ee 0e ggg%engratxon (T.) or travel time (Ty)

: . = -
Project __ O\ te TTo e = By Gl pate 4 {3-2D,
Locatiom Subbas e D Checked Date

Circle one: Present Developed
Circle one:(@ 'I‘t through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheect.

Include a map, schematic, or description of flow segments.

i
1
1
1
i
l Sheet flow (Applicable to T_ only) Segnent ID
1.. Surface description (table 3—.1) .......... .o
I 2. Manning’s roughness coeff., n (table 3-1) .. O3
3. Flow length, L (rotal L < 300 £t) secievcnss fr 300
I 4. Two-yr 24~hr rainfall, P2 cesessesscsasecene in ] 40
5. Land SLOPE, § ececescascescsccssassancsssess LC/FL .010
l 6. Tt = %%‘?—S—f Conpute Tt eenee hr L A =1 .70
2
Shallow concentrated flow Segment ID
I 7. Surface description (paved o@....
8. Tlow length, L sevieveecaces teseesesscsrsons fr 14 580
l ; 9. Watercourse §1OPe, § eeesesecsccccccansccncs fe/ft .0 1b
10. Average velocity, V (figure 3-1) .....e..es.. ft/s EAR
' 11. T ‘-3—6—1016—\1_ Conpute Tt ceaeee hr 193 |+ -1 1L.Q3
I Channel flow Segment ID
12. Cross sectional flow area, @ eecesccsccecs .o ft2
l 13. Wetted perimeter, Py eeenrren teeseacaneen oo ft .
14. Hydraulic radius, t ‘p_a_ Conpute T cvecove ft / _
15, Channel slope, s ......‘.’.... ..... ceaeees eees fr/it /
| 7
16. Manning’s roughness coeff., o ...... cecacenn
17. V = —l;l‘-g——{;—/—ﬂ Compute V e.eevse ft/s
I 18. TFlow length, L ciiiiiiinrneeneeercrannnasnns ft
19. Tt - —_:3—6(%6_7 Compute T  ...... hr * ] —
I 20. Watershed or subarea TC or Tt (add Tt in steps 6, 11, and 19) ....... hr Tz
1
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Table C-13
Time of Concentration for Subbasin 11
in White Tanks #3

Worksheet 3: Time of concentration (T,) or travel time Ty
(Reference 7)

Project _!_ D','~ e T s T3 By 0.0/ bate ¢ [2-89

—_—

EBovation [ e v i Checked Date

Circle one: Present Developed

Circle one:,/'l'C Tt through subarea
[}

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a wmap, schezatic, or description of flow segments.

Sheet flow (Applicable to Tc only) Segment ID
1. Surface description (table 3~1) ........ ceen
2. Manning’s roughness coeff., n (table 3-1) .. O

3. Flow length, L (total L < 300 ft) ceaveceren ft =2 Q0

I 4. Two-yr 24-hr rtainfall, Py eeeeveseeweecenee Ao | 1 L
5. Lland slope, S eeeees. Geeeeans S 1 74 4 < . 40
0.8
. 0.007 (nL) - Lo | =1 b
l 6. Tt -———0—‘-5———0—'—4— Conmpute Tt esesce hr
P s
2
Shallow concentrated flow Segment 1D
l 7. Surface description (paved o@.....
8. TFlow length, L t.vevenetecaceces ceeeacen ees ft Q.55
l @ 9, Watercourse 5lOPe, § eeeccvsesscovecasssesss Lt/EL oz]
10. Average velocity, V (figure 3-1) ........ .o ft/s 2.3
-t = s |+ =1.1s
l 11, '1't 3600 V Compute Tr. ceneee hr
l Channel flow Segment 1D
12. Cross sectional flow aTea, @ .eeeececccescecs ft2
13. Vetted perimeter, P c.icececeocscsanss cenen ft 7
o 7
a “
14. Hydraulic radius, -‘p—‘ Compute T eeveoss ft A
v -
l 15. Channel S10pe, 6 weeeccacsersocnas cesaenens . fo/fc /
16. Hanning’s roughness coeff., 0 cevceacvcccnes
2/3 _1/2
A
17. V = _Lrns____ Compute V e.ceaas fe/s
l 18. Flow length, L ..cuiiiriinrnneneeenonasscnns . fe
L : + - —
19. 'I't 3600 V Cozpute Tt ...... hr
.85
20. Watershed or subarea Tc or Tt (add T[ in steps 6, 11, and 19) ....... hr
(210-VI-TR-55, Second Ed., June 1986) D-
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Hydrograph Parameters for White Tanks #4

APP-51




Table C-14

Hydrograph Parameters
for White Tanks #4

SUBBASIN ARFA LENGTH SLOPE Tc Tlag * Lea Tlag **
(sq.=i.) (feet) (fr/fr) (hours) (hours) (feet) (hours)
1 1.43 12,580 0.102 - - 6500 0.46
2 1.38 13,175 0.097 - - 7000 0.49
3 1.69 10,800 0.040 1.15 0.69 - -
4 1.55 15,370 0.117 - - 6000 0.46
5 0.54 6800 0.019 1.10 0.66 - -
6 0.5§ 7550 0.010 1.55 0.93 - -
7 1.88 15,130 0.013 2.53 1.52 - -
8 0.52 7575 0.125 - - 4000 0.34
9 0.94 §325 0.012 1.79 1.07 - -
10 0.47 5715 0.013 1.23 0.74 - -
114 0.056 2300 0.014 0.59 0.35 - -
11B 0.34 6200 0.011 1.26 0.76 - -
11C G.43 8000 0.012 1.62 0.97 - -
11D 1.35 11,200 0.012 2.09 1.25 - -
12 0.97 3800 0.011 1.08 0.65 - -
13 1.87 1000 0.020
10,000 .0047 3.27 1.96 - -
* Tlag = .6%Tc (Zcr valley subtasins)
; 38
** Tlag = 1.2{ L*Leca (for Meuntainous subbasins)
!\ x/‘f\.
S /
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Table C-15

Time of Concentration for Subbasin 3
in Whlte Tanks #4

;ifé_._ _.;11 -'\Vorksheet3 Tﬁnv>ofconcenhaiun1CT )DrtIaveltune(TQ (Reference 7) [

.Project //‘/A(_/A T@pl/dj By _ Date o
Locar_ion 5‘6\}) R 3 - Checked :Date
Circle one: Developed

v Circle one: @ T, chrough subarea

NOTES: Space for as many as two segments per flow type can be used for each
vorksheet.

Include a2 map, schematic, or description of flow segments.

Sheet flow (Applicable to TC only) Segment ID

1. Surface description (rable 3-1) .ceeccaeacn.

2. Manning’s roughness coeff., n (table 3-1) .. .‘S‘

3. Flov lemgth, L (total L < 300 £t) eeeeeeen..  fr | DOO

| ]9

4. Two-yr 24~hrt rainfall, PZ teeeeraceceaacnaan
S, Lland slope, 6 eaceccscccaces cecracenecens ... ft/fc . 03
0.8
- _ 0.007 (nL) + -

6. T, 0.5 0.4 Compute '1't ,,,,,, hr .;2/ . 2/

P s

2
Shallow concentrated flow Segment ID
7. Surface description (paved or@ e |
8. Flow 1ength, L eeeeeeneeseeccsecesacanennsnn er (/0800 |

|

9. Walercourse SlOPE, 5 eesevessssaccscsaces .e.. fr/fe ,Olq |
10. Average velocity, V (figure 3-1) ..ecevcnen.. fc/s 2;22 ‘

1. T, = EE%B_V Compute T, +.....  br * - .6?§/‘
Channel flow Segment ID ‘
12. Cross sectional flow area, 8 <cecsceccaccass ftz
13. Vetted perimeter, P, ceseccecscccsscccancces ft
14, Hydraulic rvadius, T 'f CompuULte I cacvess fr-
15. Channel slope, s .-....‘j ............ easeeses fT/fe
16. Hanning’s roughness coeff., 0 seeeeamaacennn
2

17. V = 1—'—1‘2;:—/3—51—{—2— Compute V a...... fr/s
18. Flow lemgth, L oot iiiaaaens ft _
19, T = o Compute T. ...... hr * -

t 3600 ¥ t —
20. Watershed or subarea T  oT Tt (add T( in steps 6, 11, and 19) ....... hr _{__/__9___

(210-VI-TR-55, Second Ed., June 1986) D3
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Table C-16

Time of Concentration for Subbasin 5
in White Tanks #4

S :I‘V6fR$ﬁé¢13§Tﬁﬁﬁibfﬁoncehhatkn1Cfc)ortravélihne(T}) g (Reference 7)
,Projeés //(/é«./,é& 7&,’\/(J z 7/ -By _ bate
“ wéatic;n M \5’— Checked “Date -
Circle one: Present Developed
Circle one: TC T: cthrough z_;ubarea
NOTES: Space for as many as tvo segments per flow type can be used for each
worksheet. R
Include a map, schematic, or description of flow segments.
Sheet.flov (applicable to T only) Segment ID
1. Surface description (rable 3=1) ccveeeveanss
2. Manning’s roughness coeff., n'(:able 3-1) .. ./5—
3. Flov length, L (total L < 300 ££) eeeeevnn..  fr | 300
4. Two-yr 24-hr rainfall, P2 ceaeens ceecsaasean in /.6/
5. land slope, S .eeevevess teesceccsenaeeaaeans fe/fe ,05
2
Shallow concentrated flow Segment ip
7. Surface description (paved or e
8. TFlow length, L eeveeenneceunnsocacaseeennnnn e | BS0O
9. Watercourse slope, § <.... ceesevan ceceannona fe/fe O/?
10. Average velocity, V (figure 3-1) ........ ... ft/s ;]-'22
1. T, ‘,-3'-510':‘()—",‘ Compute T --.--s hr * =1 35
Channel flow Segment ID ‘
12. Cross sectional flow area, a ...... cececsene ftz
13, Vetted perimeter, P cececcccovssonss teveeaee fr
14. Hydrauwlic radius, r =;a“ Cormpule I eoce-se fr-
15. Channel slope, S <..... ‘j .................... fr/fc
16. Manning’s roﬁg‘nness coeff., n ceeeeinaeaaaen
17. V = —1'1‘——“—:/—35—1—/—2 Compute V e.cuaen- ft/s
18. Flow length, L co.iiiueniiinenaenncocncannnns ft _
19. T - 33%6_? Compute T, .....- hr M -
20. Watershed or subarea Tc or 'l’t {add "!‘l in steps 6, 11, and 19) ....... hr /‘/0
(210-V1-TR-55, Second Ed., June 1986) D-3
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Sheet flow (Applicable to Tc only) Segment ID
1. Surface description (rable 3-1) ......... e
2. Manning’s roughness coeff., n (table 3-1) .. . 15

Table C-17

Time of Concentration for Subbasin 6
in White Tanks #4

. Woi‘ks_"h_é_e't 3: Tiie of concentration (T,) or-travel time (Ty)

{Reference 7)

Circle one: Developed

Circle one: @ Tt chrough subarea

NOTES: Space for as many as two segmenls per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

3. Flow length, L (total L < 300 ££) weeeceeee.  fr [ 200

4. Two-yr 24-hr rainfall, Py ceeccceriecenonenn in /»L/

_P‘roj:e.cg (’\/-’A/w’jz& Ta/n,és "47/ ‘By m . .Date . .
Location  Soub Py Checked ‘Date

5. Lland slope, 5§ eeevecccsss eveceanaen ceeeeeen fe/fr . O§
0.8 .
6. T = 0.007 (nl) Compute T, ..... . hr * - 2‘3

. .4
t P0550

2

Shallow concentrated flow Segment ID

7. Surface description (paved or ceees

8. Flow length, L c..ceieceinccncecnennnn teeeeee fr 75-50
. 010

9. Watercourse 6lOPe, S eeeeecsececssasssseseas fLIEL

10. Average velocity, V (figure 3-1) ........ ... ft/s /(9/

L + -1/.30
11. T, 3660 V Conpute Tt cesana hr
Channel flow Segment 1D
12. Cross sectional flow area, 8 ceeevecccccoces ftz
13. Vetted perimeter, P, ceececocccceccrecsane . ft
14. Hydraulic radius, t = ;a' CompuLe I eceves- fr-

W
15. Channel Slope, S ececevcccoccns teeertarenaaan fr/ft
16. Manning’s rdughness coeffo, T ceciencnannans
2/3 172
1.4

17. Vv = -#n——s-———- Compute V ....... fr/s
18. Flow length, L ceeiniiieniimeiinenanecacnnnn ft

L + -
19. T: 3600 v Conmpute 'l't ...... hr =
20. VWatershed or subarea TC or TL (add T[ in steps 6, 11, and 19) ....... hr | /5

(210-VI-TR-55, Second Ed., June 1985)
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Table C-18

Time of Concentration for Subbasin 7
in White Tanks #4

v+ ¥ Worksheet 3; Tiine of concentratlon (T.) or travel time (Ty) (Reference 7)

Frosect _Q/ﬂfw% /M o 5/ by Cbae
Locar.ion -i;\«b ? . Checked Date

Circle one: resen? Developed

Circle one: @ Tt through subarea

NOTES: Space for as many as tvwo segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

1
1
l Sheet-flov (Applicable to T, only) Segment 1D
1. Surface description (table 3-1) ..cceea-ccns.
2. Manning’s roughness coeff., n (rable 3-1) .. ,/5‘
l 3. Flov length, L (total L < 300 £r) weeeeneeee  fr | 300
4. Two-yr 24-hr rainfall, Pz ceccevacnns e ees in / ﬁ/
l S. Lland S1OPE, B eeceveccsncscccs eceeneaen ve.. fr/fr .0\3/
6. ’1‘t = .0_'0_8_?%1%?%? Compute T_ ...... hr * = ,;\b"
l P, s
Shallow concentrated flow Segment ID
7. Surface description (paved or I
I 8. Flow length, L c.ecevevecennnn teecesvasaaasan ft /\5_:/30
. 9. Watercourse §lope, § eceeececcccccccas AP fe/fe | . 013
I 10. Average velocity, V (figure 3-1) ........ ... fu/s / 817/
11. T, ‘-36%'\7 Compute T .-.--. ~ hr + = j';g ;
|
l Channel flow Segnent ID :
12. Cross sectional flow area, a +eccecscccavacs ftz
l 13. Wetted perimeter, P, ecceeceecececccosccneens ft
14, Hydraulic radius, r ‘;_a_ Compule T ..ceco-. fr-
I 15. Channel slope, s ......‘j...... .......... ... fo/fe
. 16, Manning’s roughness coeff., D eeceiinncnnnns
I 17. VvV = —l—ié—glziil—l—z- Compute V ......- f/s
‘ 18. Flow length, L (it iiiiiiiaieaann ft
l 19. Tt - ﬁ Compute TL ...... hr J+ -
20. Vatershed or subarea TC or TL (add T[ in steps 6, 1i, and 19) ....... hr )’53
1
I (210-VI.-TR-55, Second Ed., June 1986) D3
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Table C-18

Time of Concentration for Subbasin 9
in Vhite Tanks #4

Yoo lERe Worksheet 3; Time of concentration (T,) or- travel time (T}) ~ (Reference 7)
: <
~ Froject JMA/.ZZ" /@V)/é-“ i// By !ZZ/‘Z ~ Date I
Locatit;n M ? : Checked ‘Date
Circle one: Developed

Circle one: @ Tt chrough subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a wmap, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only) Segment 1D

1. Surface description (table 3-1) ...ec.ee....

2. Manning’s roughness coeff., n (table 3-1) .. . 15
3. Flow length, L (total L < 300 £t) seseeaeee. o | 300
4. Two-yr 24-hr rainfall, I”2 cascana cesecscecan in /' #
5. Land S1Ope, 5 eeececcocccacas tesecscerannans . fo/fr . 2{
0.8
. 0.007 (al) + -1 33

6. T, 05 6% Compute T, ...... hr -

P s

2
Shallow concentrated flow Segment 1D

7. Surface description (paved or ceeee
8. Flow length, L e.ecvueencncacians ceseceeecan fr ?3;5

9. Watercourse SlOPe, § ceveveseccces ceeaaes ... fr/fe 'O[Z

10. Average velocity, V (figure 3-1) ........... ft/s /-77

L hr * = /'yé

11. Tt = 3500V Conpute Tt PR
Channel flow Segment ID :
12. Cross sectional flow area, 3 ceeecccacccssce ft2
13. Wetted perimeter, P .ocececccscnscacccacens ft
14. Hydraulic radius, t = 'pi Compute I eeeen-e fr-
w

15. Channel SlOpPe, S cecececasceecsanacesasessss fL/fL

16. Manning’s rohghness coeff., 0 ceeneeeanancns
2/3 1/2

R .
17. V = _1___2____1‘n___s___ Compute V ....... fr/s
18. Flow length, L ..t iieiiiiniieeneaaanans fr

L "
19. Tt = W‘; Compure Tt ...... hr *
20. Watershed or subarea TC or T (add ’l‘[ in steps 6, li, and 19) ....... hr / 77
(210-VI-TR-55, Second Ed., June 1986) D-3
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Table C-20

Time of Concentration for Subbasin 10
in White Tanks #4

. Worksheet 3: Time of-concentration (T) or travel time (Ty)

Circle one: Present Developed

(Reference 7)

._P.roj:e.ct. _‘[/(/A;Q /@/ér o 47/ . By /ﬂ ~ Date .
" Location _;,\b /0 Checked ___ pace

Circle ome: T_ Tt chrough subarea

NOTES: Space for as many as two segments per flow type can bde used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only) Segment ID
1. Surface description (table 3~1) ...ceecen.. .o
2. Manning’s roughness coeff., n (rable 3-1) .. '/5‘
3. Flow length, L (total L € 300 £) eeeeeunenn  fr | IO
4. Two-yr 24-hr Tainfall, Py coeeeeneecaconnss . i i/ o/
S. Land SLOPE, © eseeceececcccenacuoonenannn . fr/fr |LOR
0.8
. 0.007 (nl) + =

6. '1't .5 0.5 Compute Tt e hr ,36

P s

2
Shallow concentrated flow Segnent 1D

S N BN IE =B N N e

7. Surface description (paved or R
8. Flow length, L eeveeseveeconces . 1 | BT77S

9. Walercourse 6l0pPe, 6 eceevecscccccscncsoncns fr/fe a013
10. Average velocity, V (figure 3-1) ........ ... ft/s / gt/

L i + - 7«
11. Tt 3600 V Compute Tt ...... hr . 8

Channel flow Segment ID
12. Cross sectional flow area, 2 ecccececccccccscs ftz
13. Wetted perimeter, P cececceccccecccanccacas ft
14. Hydraulic radius, r =;§' Compute T ececsee fr-
w
15. Channel Slope, S <cccevvcccsvccnsecnne saeeses fr/fe
16. Manning’s ro;xghness coeff., T cenececccncnes
2/3 1/2
1.49

17. Vv = ——-—rn—L—- Compute V +eeeane fc/s
18. Flow lemgth, L ....o.ciiiiiiiiiiirnnnneen ft
19. T = ——— Compute T h * B

c 3600 v mpute T _..... T
20. Warershed or subarea TC or T (add T[ in steps 6, 11, and 19) ....... hr /2\3

(210-VI-TR-55, Second Ed., June 1986)
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reosees Glhate Tank's “q_

Location n A Checked ‘Date

Sheet flow (Applicable to T, only) " Segment ID
1. Surface description (table 3-1) ...c....... .
2. Manning’s roughness coeff., n (table 3-1) .. '\5.

Table C-21

Time of Conc¢eéentration for Subbasin 114
in White Tanks #4

. Worksheet 3; Time of concentration (T,) or travel time (Ty)

Circle one:( Prese@ Developed

(Reference 7)

. By VM ~ Date o

Circle one: @ Tt chrough subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

300

3. Flow length, L (total L € 300 £fr) ceeveccses ft

15. Channel SlOpE, § ececeveceeesacssanssassssas fC/fL

16. Manning’s ro-ughness coeff., M ceennienecenns

4. Two-yr 24-hr rainfall, PZ ........... AP in lL{'
5. Land slope, 5 eeececcccens teceeenana e . ft/ft .05
0.8
6. T = 02:007 (al) Compute T, ...... br |-2S |* =-1.25
t 0.5 0.4 t
P s
2
Shallow concentrated flow Segment ID
7. Surface description (paved or@ R
8. Flow length, L c.ocoviiiancnnn. P eee fr 2300
9. Watercourse 5lOPe, § ceeecenocess ceesvenes.s fT/fC .Ol"l'
10. Average velocity, V (figure 3-1) ........... ft/s I.Cf
__L 3 + -1.3
1l. 'I.'t 3600 V Compute ’I‘t ...... hr ‘)‘ ‘71
Channel flow Segment ID
12. Cross sectional flow 3rea, 3 .ceeececcescose ftz
13. Wetted perimeter, P, cececevnvcccvccocaccess ft
14. Hydraulic radius, r = ;a" Compute T ceceess fr-
W

2/3 1/2
: A
17. V = _1_9_1‘n__8__ Compute V cecennn ft/s
18. Flow length, L ciiiiuiniirinnnnanencnencenns fe
LT —— ¢ * =
- c 3600 V ompute Tr_ ...... hr

20. Watershed or subarea TC or Tr_ (add ’I‘t in steps 6, 11, and 19) ....... hr

(210-VI-TR-55, Second Ed., June 1986)
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Table C-22

Time of Concetitration for Subbasin 11B
in White Tanks #¢4

- Worksheet 3: ﬁme'.bf"concetjtration Cf‘c) or travel time (Ty) - (Reference 7)

Pro;ect (A/ﬁ[k 72/1/{..5 ;é/ . 'By Vﬁzz ~ Date ’ )

Location I R . Checked ‘Date

Circle one Present) Developed
Circle one: Tt chrough subarea
NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to TC only) Segment 1D
1. Surface description (table 3-1) ..cececcnee.
2. Manning’s roughness coeff., n (table 3-1) .. .15
3. Flow length, L (total L < 300 £&) eeveeseaen  fr | SO0
4. Two—-yr 24-hr rainfall, PZ ceecccssssecancone in IL/
S. Land SlOPE, § ceeeveccscnssoccsasssanssaesas fT/fE 05
0.8 —

6., T = M— Compute T ceenen hr .25 + = 'Qb

t 0.5 0.4 t

P s
2

Shallow concentrated flow Segment ID
7. Surface description (paved or caeen
8. Flow length, L cceeciecincnnnnss ceecsecneees ft b”?oo
9, Watercourse SlOPE, 5 ecveevecccesccons ceesss. fU/fL ~O//
10. Average velocity, V (figure 3-1) ........ ... ft/s /. 7

“k 1.0] |+ -1 to
11. 'T.t 3600 V Conmpute '1‘t ceeenn hr /
Channel flow -Segment 1D
12. Cross sectional flow area, @ ceecececcccccsecs fcz
13. Wetted perimefer, P, cceeccccccccccccccccces fr
14. Hydraulic radius, r ‘;a_ Compute I eeeeess fr-

w
15. Channel slope, § ececeees teecesaacescnsensss fU/fL
16. HManning’s roughness Coeff., M eeceeavosconen
2/3 172
1.4

17. V = _9—:'n__s_ Compute V ...an.n ft/s
18. Flow length, L ..eieeiaiienennnnnnncanacnann ft
19. T = o Compute T h * -

t = 3600 V P v ceee T
20. VWartershed or subarea TC or T[ (add TL in steps 6, 11, and 19) ....... hr [‘Q(o

(210-VI-TR-55, Second Ed., June 1986)
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Sheet flow (Applicable to Tc only) Segment ID
1. Surface description (rable 3-1) .cceevvnn. e
2. Manning’s roughness coeff., n (table 3-1) .. ./5

Table C-23

Time of Concentration for Subbasin 11C
in White Tanks #4

_ Worksheet 3: Time of concentration (T.) or travel time (Ty)

Location // C : Checked Date’

Circle one: Developed

Project Lt toe Cﬁ;a«J£§ _‘fﬁ/f e UL v

Circle one: @ ’I‘t chrough subarea

NOTES: Space for as many as lwWo segments per flow type can be used for each
worksheet.

Iaclude a map, schematic, or description of flow segments.

3. Flow length, L (total L < 300 ft) ...cenveen ft 300

4. Two—yr 24-hr rainfall, P2 ceoeoeesavaana eae in / ?!
5. Land slope, & «.... cessessssrennanae veeceeess fr/fr .02
0.8
6. T_ = 0.007 (nl) (aL) Compute T, ...... hr »3é * BE ‘39
T 0.5 0.4 t
P s
2 .
Shallow concentrated flow Segment ID
7. Surface description (paved or @ ceees
8. Flow length, L eeeeececccecans . e BOOO
9. Watercourse 6lope, 6 eeeesesccccccacss vee... fL/fCL ,O|2

10. Average velocity, V (figure 3-1) «..enveen.. fr/s \-77

(210-VI-TR-55, Second Ed., June 1986)
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D /-26 |+ =112
11, Tt 3600 V Compute Tt ...... hr é
Channel flow Segment ID
12. Cross sectional flow area, 3 cecececcececcnss ftz
13. Wetted perimeler, P, e-ceocceccccsccccccacss ft

a
14. Hydraulic radius, T i Compute T ccesove fr-

w
15. Channel slope, § cceececcosss ceccanecanan eee.s ft/fe
16. Manning’s ro.ughness coeff., D cenevncecnnnns

2/3. 1/2
1.4

17. Vv = ——9—1—T—8-— Compute V ....o.. ft/s
18. Flow length, L cee.ieeemnnniaiciiennananns fr
9 L +
19. Tr. = 3600 V Conpute Tt ...... hr
20. Warershed or subarea TC or T( (add T[ in steps 6, 11, and 19) ....... hr /éz

(Reference 7)
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Table C-24

Time of Concentration for Subbasin 11D
in White Tanks #4

L IR '»-A Worksheet 3; Pime of ‘concentration (Tc) or-travel time (Ty¢) (Reference 7)
.Pro_]ecc WAA TQ/)/L} #7/ By ~ Date L
Location // D . Checked 'f Date’

Circle one: Developed

Circle one: @ T, chrough subarea

NOTES: Space for as many as two segmenls per flow type can be used for each
wvorksheet.

Include a map, schematic, or descriprion of flow segments.

Sheet flow (Applicable to Tc only) Segment ID

1. Surface description (table 3-1) ceeececcen..

2. Manning’s roughness coeff., n (rable 3-1) .. A

3. Flow length, L (total L < 300 ££) eeesveeees  fC 300

4. Two—yr 24~hr rainfall, PZ ceomvesnsassanenen in I-L’}
S. Land SlOPE, 6 eeecevevecccccoscsssccoosccsss fr/fe ng

0.8
=_0_'20_7__(_“_L_2.__. Compute Tt PN hr .3.3 * = 33

6. T P 0.5 0.4
2 s
Shallow concentrated flow Segment 1D
7. Surface description (paved or@ ceees
8. Flow 1ength, L eeeeeeceseececccssnasansennen e /1. 200

9. Walercourse 510DPe, § -seeceececoasesessseeses LT/EL :O[Q

10. Average velocity, V (figure 3-1) ........... ft/s }?7

‘ 1 791+ =
| " — . .
i 1. T, = 55557 Compute T, +----+ BT .78 /.75
Channel flow Segment ID ‘
12. Cross sectional flow area, @ cceeccececescceca ft2
13. Vetted perimeter, P, cececoccrcccccsccnnaans fr
14. Hydraulic radius, r ‘_p_a_ Compute T ~eseces fer-
w

15. Channel Slope, § esceeccecsccocaccscscacascas fr/fe

16. Manning’s roughness coeff., N eeerenceoanns .
2/3 1/2
.4
17. Vv = _I_9_rn__§___ Compute V .c..-.. fe/s
18. Flow lenmgth, L ... .o iiiiiniiiiinicannnanes ft
L -
19. Tt = 3800 vV Conpute Tr_ ...... hr *
20. Watershed or subarea TC or Tt (add ‘1"L in steps 6, 11, and 19) ....... hr 209
(210-VI-TR-55, Second Ed., June 1986) D-3
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Table C-25

Time of Concentration for Subbasin 12
in White Tanks #4

§ - -
y
.

>0 . %nY T Worksheet 3; Time of-concentration (T.) or travel time (Tp  (Re ference 7)
: éffyf
_Project //(/Ak)éef /@)’Llé—j By W ~ Date T
Loéation> ];l - Checked “Date
Circle one: resent) Developed
L " Circle one: @ T[ through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or descriptiom of flow segments.

Sheet flow (Applicable to 'Ic only) Segment ID

1. Surface description (table 3-1) .cecevccce..

2. Manning’s roughness coeff., n (table 3-1) .. 1/5

3. Flow lemgth, L (total L € 300 ££) ceeeenenen  fr D00

4. Two—yr 24-hr raianfall, P2 teeecsereestecoean in 147[

S. land SLOPE, § eececccsvocasacsaces cevens ve-.. frt/fr .D//
0.8
_ 0.007 (nl) + =1,

6. ’1‘t 5.5 0.i Compute T, ...... hr ,‘]z,é yé

P s

2
Shallow concentrated flow Segment 1D
7. Surface description (paved or PPN

3900

8. Flow length, L c..eevceiccccnnn teccevevasane ft

9. Watercourse §lOPe, § eieccescsceccocsccccsene fr/ft 0\\

10. Average velocity, V (figure 3-1) cieeceesss. ft/s 1—7'

‘ 1. T, -=3€I&)—7 Compute T, «-....  hr o2 | .2
|
Channel flow Segment ID ‘
12. Cross sectional flow area, 2 e.sececcececcces ftz
13. Wetted perimefer, P, ce-eccecescecccccsoccccss ft
14, Hydraulic radius, r = f— Compute T «eecoese fr-
15. Channel slope, s ......‘.’...... ..... vesaveees fr/ft
16. Manning’s roﬁghness coeffo, M ceecaecncns ee
17. Vv = 1;&2_£;£i_§ifi Compute V oeueenn fr/s
18. Flow length, L e.ieeinnenneiecinnnnncancens fr _
19 T, = 32%6_6 Compute T, ...... kr * -
20. Warershed or subarea TC or T[ (add T[ in steps 6, 11, and 19) -...... hr 108
(210-VI-TR-55, Second Ed., June 1986) D3
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Table C-26
Time of Concentration for Subbasin 13

. in White Tanks #4
., »- .= Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project U)/L:?LC TM}CJ é/y By _ Date _
Locar.ién /3 . Checked Date

Circle one: Developed

- Circle one: @ T, chrough subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

(Reference 7)

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to TC only) Segment ID

1. Surface descriptiom (table 3-1) .cceeeecens ..

2. Manning’s roughness coeff., n (table 3-1) .. ./5

3. Flow length, L (total L < 300 ££) wueeeeens.  fr | S0D

4, Two-yr 24-hr rainfall, PZ feecveancsccananans in /,L][

5. land slope, 5 eesececcecss tecssnsenssanccocnns fr/ft .D;Z
- 0.007 (nL)O'8

| 6. Tt » 0.5 0.4
| 2 °
| Shallow conceatrated flow Segment 1D
Surface description (paved or unpaved) .....
8. Flow length, L s.vcevccecccocenns reeessenea fr }OOO ”)OOO

9. Watercourse §lope, § eeescsessesascessossass LC/fL 02 004

10. Average velocity, V (figure 3-1) ......eeeee ft/s 2.22 l\

L \ +1 7 =
1. T, = 35557 Compute T, +----- b | AD 2.7% 17124
Channel flow Segment ID ‘
12. Cross sectional flow area, @ ceccceccescccccss ftz
13. Vetted perimeter, P, e.ecceoccesccccocccnces . fr
14. Hydraulic radius, r = -pi Compute T +..--- . fr-

w
15. Channel SlOpe€, 6 eseccvvcsocsnsacsvecsn ve... fr/ft
16. Manning’s ro;.xghness coeffo, M ceceaneccnenee
2/3 1/2

R
17. VvV = —1—9%——8—— Compute V ....... fr/s
18. Flow length, L coueiiennniiinnannnnccrennnns ft

L + ‘[
19, Tt = 3600 V Conpute TY. ...... hr
20. Watershed or subarea Tc or ',r[ (add T[ in steps 6, 11, and 19) ...o.... hr I3,97
(210-VI-TR-55, Second Ed., June 1986) D-3
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APPENDIX D

Structure Specifications
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APPENDIX D-1
White Tanks #3

Stage-Storage-Discharge Relationships
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Exhibit D-1 . )
White Tanks #3 Structure Specifications

_ PROJECT TITLE: White Tanks #3

WATERSHED AND RELATIONSHIP TO OTHER STRUCTURES
Eastern slopes of the White Tanks Mountains

LOCATION: Township, range, section; description from well known physical
features; how to get there.

T2N R2W Sections 4, 5, 8 & 9

Take Northern Avenue to just west of the Beardsley Canal and then
south using the top of the training dike to the north end of the

structure.

AUTHORIZATION: Pilot

FEDERAL SPONSOR: Soil Conservation Service

" LOCAL SPONSOR(S): Maricopa County Municipal Water Conservation District No. 1

DOCUMENTATION: e.g., Watershed workplan title/date; supplements EIS date approved

CONTRACTOR: Danens, Shelton & Betts
DATE OF CONSTRUCTION AWARD:

DATE OF FINAL ACCEPTANCE: 1954
FUNCTIONAL DESCRIPTION: Hog it works.

This structure collects runoff water from the eastern slopes of the White
Tanks Mountains, impounds it and releases it through 3 gated outlets or over
the emergency spiliway at the south end of the structure. A diversion dike
west of the Beardsley canal starts at Northern Avenue and runs south to the
structure. Water released from this structure will go into the Beardsley
Canal or into the desert washes.

PROJECT FEATURES:

Type of structure......oeeeiviiiinieneenennnnns Compacted Earthfill
Top of structure elevation.........ccoccevvnennnn 1216.0

Length of structure.....ccoeiiineininnnenennnnnn 7,867 LF .
Maximum Reignt....eeireriiinenenenorenenennanes 30 feet

Top crest width.o. ..o 10 feet

Spillway crest elevation.........oovevnvennnnnnn 1210.0

Spillway CapacCity.ceeeereieennennienraneeennenns 11,750 CFS
Drainage @r@..eeeeeseeereasenncsasoccasceennsns 24 square miles
Storage CapaCity..ceeeeeeereeeoarnecaanaanenenens 2,655 acre feet
Maximum water surface elevation...........cocnne 1213.0

Freeboard

Peak inflow

‘Peak outflow

Drawdown tiMe. . ue.ieeenineninereneonncaosnnonns 80 hours
Principal outlet discharge rate
Principal outlet structure............c.ovvnnnns 3 ungated pipes - 2 ea. 48" RCP
- 1 ea. 24" RCP
APP-67 .




Exhibit D-1
(continued)

LEYEL OF PROTECTION:
Total Costs for thte Tanks #3 & #4

Federal: $199,088
Local: Land, relocations, engineers;
Total $218,287

ADWR Operational Certificate Issued: date October 16, 1974

ENCLOSURES: Site Map
Stage Storage Curve
Storage Discharge Summary
Area & Capacity Curve - Attached
Spillway Discharge Curve - Attached
Qutlet "M" Discharge Curve - Attached

Dam Safety Status:

APP-68
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e,

MAINTENANCE RESPONSIBILITIES

Exhibit D-1
{continued)

Structure:

6A200

White Tanks #3

Bank Protection - Riprap acres
Bridges - Pedestrian each
Bridges - Vehicle each
Culverts, Box v each
Culverts, Pipe each
Brainage Channel - Lined feet
Drainage Channel - Unlined miles
Droo Structure each
Embankment 30 acres
Embankment, Soil Cement acres
Fencing 15.044 feat
Floodway - Lined Taat
Floodway -~ Unlined acres
Gated Outlet 3 each
Gates A each
Gutters, Concrete feet
Hich Flow 7R acres
lLandscape acres
Low Flow 2L acres
Meanholes each
Meter Houses each
Qutlet Structure each

Pilot Channel miles
Pool Aresa 224 acres
Principal Outlet 185 feet

Ramps, Concrete feet

Retaining Wall feet

Right-of-WNay acres
River Clearing acres
Roads -~ Asphalt miles
Roads - Dirt 3.7 miles
Side Inlet each

Spillway - Earth i2 acres
Spillway - Linped feet

tilling Basins each

Stormdrain Pipe feat
Trash Racks each
Vegetative Drains each
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Table D-1
White Tanks #3 Discharge
- Stage Rating Curve

.,----..-----‘---vv-vvv---.-----—-..I,......_ .

e P

R T R R L SRR LR S adh At i g

| OO S,

L= lev, D\A&:\Q'\rf_\ . Seulleoay o +a\

S Assumed Closed
R
. 14es 3 ~g;\)_» U "O';‘i Lo ‘I-:'j_

R iraiotay - LDy e RS e 'Z% -
7
. "2_(3 = }_j 5,;,_,_,_, - ,TS- e .,-.__.3!0 .

Lz 209 2o z08 2

. L2 D\ 2o 218 —45
. lzs 1212 S22 4B ..

LA\ eds———23T —d )

L AEE s L6 e M IR
iz18 I v N N

. 1zed 2D Rplp i s 5D

- 5 .
- -

- z e
s -

= =T T

APP-71




Figure D-1
Spillway Discharge Curve
for White Tanks #3
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Figure D-2

Adjusted Elevations for White Tanks #3

TBM was located at the intersection of Jackrabbit
Road.

FCD Elevation 1075.80
SCS Elevation - 1072.019
3.781

APP-73

Trail and McDowell

(5CS)
i | 1
s S )% ‘ >
' ~
X 4. N i
1~ |
N Je N
= ‘ Q
I SITE F#3 v "
v L]
pb‘/ :
" X
b ‘6
B o
l }f\ / (19
- t;l }
! I |
Adjusted *
No. 07/86 Elevation Station
A-1 - 1208.348 1212.1 10400
I A-2 1208.622 1212.4 19495
a-3 1208.849 1212.63 - 30400
A 1209.542 1213.32 40400
l A-5 1210.939 1214.72 49+88
A-6 1211.163 1214.94 60408
A-7 1211.017 1214.8 70+07
l B-1 1198.268 - 1202.05 10400
B-2 1189.701 1193.48 19495
5-3 1187.264 1191.05 30400
I B-4 1189.354 1193.14 40+00
B-5 1187.837 1191.62 49+88
B-6 1186.724 1190.51 60+08
I 3-7 1192.518 1199.30 70407

N
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Table D-2

Determination of Spillway Capacity Requirements
for White Tanks #3

Bazard Potential Classification:

Land Use Category Urban Economic Loss
Conditions Development
| Existing Significant No urban development Appreciable
‘ and no more than (Notable
a small number of agriculture,
habitable structures industry, or

other structures

Future High Urban development Excessive
with more than a (extensive
small number of community,
habitable structures industry, ag.)

Size Classifications:

Category Rating Factor
Maximum Height 25 feet : 1
Reservoir Capacity 3432 acre-feet 3

4 (Medium Dam)

Recommended Spillway Design Floods:

Hazard Category Size Designation Inflow Design Flood Magnitude .
Significant Medium 1/2 PMF f
High Medium 1/2 PMF to PMF- £

APP-74




Hl N N B N BN D D BE BN BE B BE B B am | II-V VIIII L

4

: ARBEA 1N L

| ' ﬁ;zx ES v
Y ZES 220 se0 [ 2% 1% 00 . % o

! - e

1210, =

2}" i2d5 1 - . \\\\ b

GL—-ddVv
ot

¢-a 2anbtg

.‘:..\i§$‘ : // .. : ;‘ 15 ‘\\

c# syuel 93TuM seaInD A3jtoede) » eaxy

¥

(I 'Y AN NSRRI 'f N
TR o B . toed & 2000 25, RO 1940 a0 LE%")
N . ) c,A\R%;(:Ij“X' N /\Ca EE. FEiETt' :

g.,. !
- STRUCTURE NoO. 3
-3} . €

AREA & CAPACITY CORVES




Structure #3

Table D-3
White Tanks #3 Stage-Storage Curve

White Tanks Structures
Stage/Storage Curves

Station Elevation
Invert Elevation of Spillways: X: 29 + 00 1193.65
' L: 46 + 00 1191.68

M: 63 + 80 1192.556

Control Points of Emergency

Pipe Size

Spillways: NE end: 1214
SW end: 1209
ELEVATION (msl) VOLUME (acre-feet)
1188 73.2
1190 116.1
1192 155
1194 243
1196 370
1198 567
1200 866
1202 1234
1204 1628
1206 2086
‘ 1208 2723
1210 3432
1212 4111
1214 5230
1216 6068
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APPENDIX D-2
White Tanks #4

Stage-Storage-Discharge Relationships
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Exhibit D-2
White Tanks #4 Structure Specifications

PROJECT TITLE: White Tanks Retarding Dam No. 4
WATERSHED AND RELATIONSHIP TO OTHER STRUCTURES:
Avondale Wash a tributary to the Gila River

LOCATION: Township, range, section; description from well known physical feature;
how to get there:

Sections 5 and 6, TIN, R2W, G&SRB&M

AUTHORIZATION: Pilot

FEDERAL SPONSOR: Soil Conservation Service (1954)

LOCAL SPONSOR(S): Maricopa County Municipal Water Conservation District No. 1
DOCUMENTATION: Watershed Workplan title/date; supplements EIS date approved.
CONTRACTOR: Donen & Sons

DATE OF CONSTRUCTION AWARD:

DATE OF FINAL ACCEPTANCE: 1954

FUNCTIONAL DESCRIPTION:

This structure collects the runoff water from the southeastern slopes of
the White Tanks Mountains, impounds it and released it through 2 each
gated outlets or through the emergency spillways. This drainage area has
been split by the Interstate 10 Highway. It passes under I-10 via
several routes; 4 each 10' X 8' culverts directly north of the structure
and through 5 each culverts at the underpass for Jackrabbit Trail. There
are 19 CMP pipe between the culverts listed above. There is also a large
borrow pit north of the structure. The capacity of this borrow has not

been calculated.

PROJECT FEATURES:
Compacted earth fill

Type of structure .
Top of structure elevation
Length of structure
Maximum Height

Top Crest Width

Spillway Crest Elevation
Spillway Capacity

Drainage Area

Storage Capacity

Maximum Water Surface Elevation
Freeboard

Peak inflow

Drawdown Time

Principal Outlet Discharge Rate |

Principal Outlet Structure

APP-78

1056.0
6,839 L.F.
20 feet
10 feet
1050.0

14.23 square miles
2250 acre feet
1053.0

113 hours

30" RCP =75 cfs

36" RCP = 108 cfs

2 gated pipes ,
1 each 30" RCP




Exhibit D-2
(continued)

1 each 36" RC?P

Diversion dikes at both ends
of Structure

* Emergency Spillways (2), one at each end of the structure
LEYEL OF PROTECTION:
€0STSz

FEDERAL: $199,088

LOCAL: Land, relocations, engineers; Total $218,287

TOTAL COST OF PROJECT: $377,258
ADWR OPERATIONAL CERTIFICATE ISSUED: October 16, 1974

DAM SAFETY STATUS: UNSAFE

ENCLOSURES: Site Map Attached
Stage Storage Curve
Stage Discharge Curve
Storage Discharge Summary
Area and Capacity Curve
Spillway Discharge Curve
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I Exhibit D-2
(continued)
I\\ MAINTENANCE RESPONSIBILITIES tructure:
White Tanks #4 6A201
l Bank Protection - Riprap acres
i Bridges - Pedestrian each
( Bridaes — Vehicle each
Culverts, Box each
I Culverts, Pipe each
Drainage Channel - Lined feet
Drainage Channel - Unlined miles
I Drop Structure - each
Embankment 25 acres
Embankment, Soil Cement acres
I Fencing 13.218 feet
Floodway - Lined feet
Floodway - Unlined acres
Gated Outlet ? each
I Gates 7 each
Gutters, Concrete ; feet
Hiah Flow 4 acres
l Landscape / acres
Low Flow acres
Manholes ; 18.5 each
I Meter Houses each
Qutlet Structure each
Pilot Channel miles
\ Pool Area 221 acres
I . Principal Qutlet 130 feet
Ramps, Concrete ’ feet
Retaining Wall feet
l Right-of-Way - acres
River Clearing acres
Roads - Asphalt miles
Roads - Dirt 4.4 miles
I Side Inlet each
Spillway - Earth 7.4 acres
Spillway - Lined feet
I Stilling Basins each
\ , Stormdrain Pipe feet
E Trash Racks each
; l Vegetative Drains each
APP-80




Figure D-4
Stage-Storage-Discharge Curves
for White Tanks #4
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Table D-5
White Tanks #4
Stage/Storage Curve

ructures

Vhite Tan t
e Curves

anks
Stage/Stora

(=3

ks S
orag

Structure #4

Bottom elevation of the excavation pit: 998.0

Top elevation of the excavation pit: 1040.0

Stetion
Invert Elevations of the Spillways: N: 17 + 32
0: 58 + 50

Elevation of the Emergency Spillways: West end - 1048.5;

Elevation Pipe Size
1039.18 30"
1041.68 36"

East end - 1049.0

ELEVATION (msl) VOLUME (acre-feet)
1000 9.4
1010 49.8
1020 135
1030 ' 239
1040 (in the pit) 370
1040 (next to the dam) c0
1040 (total) 460
1042 550
1044 667
1046 840
1048 1051
1050 1317
1052 1665
1054 2082
/056 26/
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Figure D-5

Adjusted Elevations for White Tanks #4
(SCS)

‘ i '\ TB.M. (TP3r)
\/ 3/4”P/-Pc mn Fothole

l
|

t

|
| (Ec/o/aced)
/ & ; 5 /T//’ < =
 siTE #a Fy
| |
C‘;p} Ny | ‘{)
N[ e 5 4y
S [T—=2 ot T
I

Adjusted =*
l No. 07/86 Elevation Station
C-1 1051.059 1054.9 00+47
C-2 1051.666 1055.5 10+00
I C-3 1051.59¢6 1055.4 19+62
C-4 1051.642 1055.4 29+5¢
C-5 1052 .182 1056.0 39+64
I C-6 1052.045 1055.8 49+68
C-7 1051.498 10553 59487
D-1 1046.492 1050.27 00+47
l D-2 1037.935 1041.72 10+00
D-3 1033.022 1036.80 19+62
D-4 1032.6C9 1036.39 29+59
l D-5 1035.132 1038.91 39+64
D-6 1036.165 1039.95 42+68
l D-7 1039.749 1043.53 59+87
* TBM wvas located at the intersection of Jackrabbit Trail and McDowell
Road
I FCD Elevation 1075.80
SCS Elevation - 1072.019
II 3.781
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fable D-6

Determination of Spillway Capacity Requirements
for white Tanks #4

Hazard Potential Clagssification:

Land Use Category Urban Eccnomic Loss
Conditions Development
Existing Significant No urban development Appreciable
and no more than (Notable
a small number of agriculture,
habitable structures industry, or

other structures

Future High Urban development Excessive
with more than a (extensive
small number of community,
habitable structures industry, ag.)

Size Classifications:

Category Rating Factor
Maximum Height 17 feet 0
Reservoir Capacity 1184 acre-feet 2

2 (Small Dam)

Recommended Spillway Design Floods:

Hazard Category Size Designation Inflow Design Flood Magnitude

Significant Small 100 yezr to 1/2 PMF

53]

High Small 1/2 PM
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APPENDIX E

Culvert Capacities for White Tanks #3 Watershed

APP-86




APPENDIX E-1

Culvert Capacities for Olive Avenue at Beardsley Canal
(Present and Proposed)
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XX KKXEREREKKEXX

Table E-1
Olive Avenue Culvert Capacity (existing)
(Reference 1)

XXXXKKEXKKKXKKKEXX KKK KKK

¥ CULVERT FROGRAM X
XXKEKKEKKKKK KKK KX KKKK

FLOGD CONTROL DISTRICT OF MARICOFA COUNTY
TIME : 23:41:03

09-26-19889

FROJECT NO. CATE
FROJECT NAME

COMPUTED BY i

)

oy
HK 2Y

P
m

(

XXX*Xii*XX#X*X*Xix*ii******XXXXX***X*XX**X***X********

HYDRAULIC ANALYSIS OF 2 -

OUTLET CONTROL GOVERNS

HEADWATER

OUTLET CORTROL HW = H+tho-LSo
(Ge+D) /2 TH ho LSo

INLET CONT.
Q H¥ /0 HY Ke H Cc

CONTROL HW= 8.20 OUTLET VEL=12.53 DH®W=1275.8C AHW= 8.30 ©D[ON=
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Table E-2
Olive Avenue Culvert Capacity (proposed)
(Reference 1)

KK KK XK K KKK XK KKK KKK KKI KKK
* PBOX CULVERT PROGRAM X
KK Kk KK KKK F KKK KKK KKK KKFIKXX

FLCOD CONTROL DISTRICT OF MARICOPA COUNTY

GATE : 08-26-1989 TIME : 23:42:43

FROJECT NO.
FROJECT NAME
COMFUTED BY = CHK BY :

********X)K*‘*X**X)‘:X***X**X***X*********:k:!—:**W-*X**‘*x*‘********2*****************X

HYDRAULIC ANALYSIS OF A ¢ - 12.00 ¥ 7.00 X 100.00 c.B.C.

INLET CONTROL GOVERNS

OUTLET CONTRCL HW = H+ho-LSo

INLET CONT.
Q H¥ /D HY K= H Cc (bDc+D)/2 TW ho LSo HY

6080.00 1.03 7.24 0.40 1.85 4.62

CONTRCL HW = 7.24 CUTLET VEL. # 18.43 CHW = 1275.44 ON = 2.90

APP-89




APPENDIX E-2

Culvert Capacities for Northern Avenue at the Beardsley Canal
(Present and Proposed)
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Table E-3
Northern Avenue Culvert Capacity (existing)
(Reference 1)

KKK EXKXKERKXXKKKERERK
X CULVERT FROGRAM X
KKK KKK KKK KK KRR KKKKKXX

FLOOD CONTROL DISTRICT COF MARICOPA COUNTY

FROJECT NO. 3 DATE : 08-26-1888 TIME : 23!&1:52
FROJECT NAME ok
COMFUTED BY =z CHK BY :

e

xx*******x:***x*x*x*****xxx*xx**x********xx***xx*x*x*x**********x**x

HYDRAULIC ANALYSIS ©OF 2 - 6.0 FT. X 60.00 FT. F.C.
n = 0.0300

'CUTLET CONTROL GOVERRN

INLET CONT. OUTLET CONTRCOL HW = H+ho-LSo
Q W/ D HY Kz H Cc (Dc+D)/2 TW ho LSo He

CONTROL HW= 9.55 OUTLET VEL=13.24 [CHw=1233.95 AHW= 8.60 ON= 6.00
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XX

Table E-4
Northern Avenue Culvert Capacity (proposed)
(Reference 1)

KXEREKEXXXKKEXKXEKKXKKKEXKKK XX =

¥ PBOX CULVERT PROGRAM X
KKK KK KK KKK KKK KKK KKK KX KKK X

FLCOD CONTRCL DISTRICT OF MARICOFA COUNTY

PRCJECT NO. o DATE : 08-26-1988 TIME : 23:43:53
FROJECT NAME
COMPUTED BY ¢ CHK BY

*xx**x****xx*****x****xxxx***x*xx****x****x**x*x*xxx*******x***xx*x**x***x*xx*

HYDRAULIC ANALYSIS OF A ¢ - 12.060 X @&.00 X 100.00 C.B.C.

s ~y

IMLET CONTROL GOVERNE

COUTLET CONTROL HW = H+ho-LSo

INLET CONT.
Q H%/D HY (= H Gc (Dc+B)/2 TH ho LSo ‘HY

7060.00 1.08 8.71 0.40 2.01 5552 .16 2.00

CONTROL HWY = 8.71 CUTLET VEL. = 18.31
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APPENDIX F

Cross-Section Locations and Survey Data for the HEC-2 Analysis
on Olive and Northern Avenues
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APPENDIX F-1

Cross-Section Locations and Survey Data
for the HEC-2 Analysis on Olive Avenue
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Exhibit F-1
Olive Avenue Cross-Section
Survey Notes
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Exhibit F-2
- Wash Cross-Section
North of Olive Avenue
(Cross—-Section #6)
Survey Notes
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APPENDIX F-2

Cross-Section Locations and Survey Data
for the HEC-2 Analysis on Northern Avenue
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Figure F-2
Cross-Section Locations
—-

HEC-2 at Northern Avenue
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Exhibit F-3
- ZOHﬁﬁmhd Avenue Cross-Section
Survey Notes
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Exhibit F-4

Wash Cross-Section
North of Northern Avenus
(Cross-Section #6)
Survey Notes
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Exhibit F-5
Tuthill Dike Cross-Section
Survey Notes
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APPENDIX G

Proposed Olive Avenue Design Cross-Sections
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Figure G-1
Proposed Olive Avenue
Design Water Surface Profile
for PMI' & 100yr Storms
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Iigure G-2
Proposed
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Migure G-3
Proposed

OLIVE AVE. (8-7X12)
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Figure G-4
Proposed

OLIVE AVE. (9-7X12)
Cross—section 3.000
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Fiqure G-5
Proposed

OLIVE AVE. (89-7X12)
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I'igure G-6
Proposed

OLIVE AVE. (8-7X12)

Cross—section 5.000
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Figure G-7
Proposed

OLIVE AVE. (8-=-7X12)

Cross—section 6.000
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Figure G-8
Proposed
OLIVE AVE. (9-7X12)
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Figure G-9
Proposed
OL.IVE AVE. (8—7X12)
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igure G-10
Proposed

OLIVE AVE. (8-7X12)

Cross—section 9.000
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APPENDIX H

Wash West of Jackrabbit Trail
Culverts and Channel Capacities
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Table H-1
Channel Capacity
for Wash West of Jackrabbit Trail

N= .03000
S= .007500 (FT/FT)
Z= 5.00:1
B= 54.0 (FT)
D= 3.50 (FT)
RESULTS:
Q= 2127.5 (CFS)
A= 250.2 (SO ET) CRITICAL VELOCITY=
V= 8.50 (FT/SEC) FROUDE NUMBER= .893
V.S. WIDTH= 2.0 (FT) SPECIFIC ENERGY, E=
CRITICAL DEPTH= 3.27 (FT) _ WETTED PERIMETER=
CRITICAL SLOPE= 009573 (FT/FT) HYDRAULIC RADIUS=
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9.24 (FT/SEC)

4.62 (FT)
89.69 (FT)
2:79 (ET)




Table H-2
Channel Capacity with Increased Bottom Width

N= .03000 for Wash West of Jackrabbit Trail
Q=  3730.0 (CFS)

S= .007500 (FT/FT)

Z= 5.00:1

D= 3,50 (FT)

RESULTS:
B= 101.0 (FT)
A= 414.9 (SQ FT) CRITICAL VELOCITY= 9.64 (FT/SEC)
V= 8.99 (FT/SEC) FROUDZ NUMBER= .907
¥.S. WIDTH= 136.0 (FT) SPECIFIC ENERGY; E= 4,76 (FT)
CRITICAL DEPTH= 3.29 (FT) WETTED PERIMETER= 136.73 (FT)
CRITICAL SLOPE= .009276 (FT/FT) HYDRAULIC RADIUS= 3.03 (FT)
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)

B= 54 .0 (FT)

RESULTS:
D= 4.75 (FT)

Table H-3
Channel Capacity with Increased Depth

CRITICAL VELOCITY= 10.64 (FT/SEC)

for Wash West of Jackrabbit Trail
N= .03000 ////
Q= 3730.0 (CFS)
S= .007500 (FT/FT)
vZ= 5.00:1 .

A= 369.7 (SQ FT)
V= 10.09 (FT/SEC) FROUDE NUMBER=  .932
W.S. WIDTH= 101.5 (FT) SPECIFIC ENERGY, E=  6.33 (FT)
CRITICAL DEPTH=  4.56 (FT) VETTED PERIMETER=  102.48 (FT)
CRITICAL SLOPE=  .008734 (FT/FT)  HYDRAULIC RADIUS=  3.61 (FT)
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Figure H-1

Aerial Schematic
of Wash West of Jackrabbit Trail
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