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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
Let-ter to Board of DireCtors
from Flood Control District

June 29, 1964
Maintenance Responsibility

of White Tank Structure

~
flood Control District

of

Maricopa County
4701 EAST WASHINGTON STREET

PHOENIX 34. ARIZONA

June 29, 1964

Board of Directors
Flood control District
Maricopa County
Phoenix, Arizona

Honorable 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. I, to cover the
maintenance of McMicken Dam, the outlet channel, the DvO 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 M~~Cken Dam and which resolution
referred to Etructures in Trilby Wash area, for which McMicken
Dam"provided protection.

This matter was brought to the attention of the Citizens'
Advi~ory 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 Water 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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(continu~' ...

£ D~rectors, June 29, 1964, Page 2
.-.cd 0 .

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

Sincerely,

(1 . j)'L .. , f, I, ~

1 JI / ..0Y)~/;;?/ .~/,,--~i. I
/1?-///.'t. .~-<.' "'"E'130hn c. Lowry

~~hief Engineer, .eneral Manager

~ Encl. 4 copies'Maintenance Contract

APP-3



hereinafter set forth.

APP-4"

For and in consideration of the mutual agreements and

-, ... ~

Exhibit" A-2"
Maintenance Contract between Flood Control District

and Maricopa Muhi6ipal Water District #1.
July 6, 1964

6464

MAINTENANCE CONTRACT

WITNESSETH:

WHEREAS, The Contract~r has the labor. materials, equiprne:lt

and supervisory personnel with which to maintain in good working

I
adj olning flood control structures and The District desires to ,:

have The CO:1tractor so maintain the same on the te=s and conditions

cO:1dition McMicken Dam and outlet channel and S. C. S. Dams No.3

moval of debris. repair and otherwise maintain and keep in good

by the parties hereto, the parties agree:

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

No.3 and No.4 and the intercOIUlecting dikes and channels, to-

gether with the adjoining flood control structures. all of which

covenants herein contained and to be mutually kept and perfo=ed

working condition McMicken Dam and outlet channel. S. C. S. Dams

materials &~d equipment and to superv~s~ and provide for the re-

" and No.4 and the intercOIUlecting dikes and channels. including

Tnis Contract is made and entered into at Phoenix, Arizona
/ f'1

"this fro t../~ day of __---,'-;fJ..::J<'-'".f..,f'...,.'f-----. 1964 by and between the
(I 7

" FLOOD CONTROL DISTRICT OF MARICOPA COUNTY. ARIZONA. hereinafter

~I

I"

'; RECITALS :

;: No. l, hereinafter designated as "The Contractor".

:: designated as "The District" and MARICOPA MUNICIPAL WATER DISTRICT

I""":.:" .

~.I •

""

I T"
.~ .

1
1
1
1
I
1
1
I
I
1
I
1
1
1
1
I
I



I
I
I
I
I r

,
.'

I .-

.',

,

I
;.

I .I

I .' .
,,

"

I
. :~

. ;'

.~..

I
I
I
I
I
I
I

'Exhibit A-2
. -. (contm1Jed):.....;...... ..., .....-:-~ ..~~.~~~.1IirIi

.:,~ :. ~

.'.•J'.

are located in Maricopa County, Arizona.

2. The District agrees to reimburse and pay to The Contractor

;:the actual costs and expenses incurred by The Contractor for doing

;, and performing the work and services set forth in paragraph labove,

:PROVIDED HOWEVER, the maxiInum amount which The District agrees to

i! pay to The Contractor, unless this sum is revised as hereinafter set
';

;; forth, during the fiscal year July 1, 1963 through June 30, 1964 and

during any fiscal year during the renew-ed periods of this contract,

. shall not exceed the sum of four thousand dollars ($4,000.00). The

. parties further agree, however, that Tne Contractor may give Tne

.,District sixty (60) days written notice that additional expenses for

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 if The District does not approve the additional expenses as con

tained in the notice within' the sixty (60) days period, then Toe

Contractor shall have no further obligation to perform the work and

services contained in paragraph 1 hereof and shall be relieved of

'~~y further liability as hereinafter set forth in paragraph 4 hereof

3. The Contractor agrees that when it seeks its reimbursemen·

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 Contractorts

general administrative and overhead expenSes which are attributable

to its performance of the work and services hereunder, provided

however, The Contractor shall forthwith submit to The District the

APP-5
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Exhiblt· A--:2
.(continued) .

accounting method or formula for which it will seek reimbursement

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

approval and in any event such general administrative and overhead

expenses shall not exceed twenty per cent (207:) of the total amount

:; reimbursed under this contract. The Contractor further agrees that

. all withholding, social security and other taxes or ~ployeesI ex

:: penses shall'be administered, paid and be the sole and exclusive

:: responsibility of The Contractor.

4. The Contractor further agrees that it shall indennify,

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

;: action arising out of the work and services to be performed by The

!; Contractor pursuant to paragraph 1 above or for any claios or causes

.: of action against The Contractor arising out of the use, oaintenance

or operation of the Mc..l.ficken 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'

. liability and indemnification to The District under this-paragraph

shall immediately cease except as to those matters that may 'have

theretofore occurred.

5. This Agreement will automatically be renewed annually

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

intention to terminate the agreement at least thirty (30) days prior

to the expiration of the calendar year foll~~ing the date of this

agreement or of any succeeding fiscal year during the period of the

re..."1.ewed contract.

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

APP-6
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I . ·Exhibit A-2
(contimieq L.

1--.------,.
I accidental, natural or other causes, through no fault on the part

I
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

tractor will thereafter be re:bhursed by Toe District for such

'1 District and inspecti= by both parties, The Contractor shall,

The Con-proceed to effect the necessary repairs or maintenance.

.,

!i following approval by The District of the additional expense,
n
"r
,I

Ii
j:
;;

:':".

I
I

,; inabove written.•

approved by The District.

IN WITNESS W-dEREOF, the parties hereto hereunto execute

this Agreement ia quadruplicate originals on the date first here-'

!~
:: work provided the amo--mt does not exceed the sum authorized and
g
il
Ii
j:
ij
;!
'i,i
H
i:

I
I

I
ATTEST:

, ) Se~ret:-=;}'

C!.e~

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY'
(-

I MARICOPA MUNICIPAL WATER DISTRICT No. I

I
I
I
I
I
I

I.
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Dear Mr. Lowry:

July 7, 1964

'.

"''-.

i

\ "\

"': \

\..... "\

;
.~

.. -~ ~h"'nne~. ::;oo G.";:): vams

BOARD OF SUPERVISORS

very truly yours,

By ....,..-__----,

Tony Soza, Acting Clerk

APP-8

John C. UY..n:y
Chief Engineer & General Manager
Mad.copa count-.l Flood control District
Phoenix, Arizona

Accordingly, we are returning herewith three a"'{;ecuted copies'· !

of said contract, retaining the original fa·.;our files. :.

In accordance with your recommendation, the Board of
supervisors in regular session ~~y 6, 1964, approved a
maintenance· contract between the Maricopa Hunicipal Water
District No. 1 and .the Flood Control Distri::t, covering
the maintenance of McMicken Dam, the outlet channel, the
two small SCS Dams Nos. 3 and 4, and the inter-connecting
dike'sand channels ..

rod
Encl.

.... : .. -.....
•.•-;= .. ~;." .:.::;-,-_.••.~<..<. . EXhibit· A:-3 .' .

. Letter to Floexl Contr:ol,.Di~trict
from BOard of Directors ..

July 7, 1964
.. ' ..... -•.,. Approval of Maintenance Contract

for White Tanks Structures

I···· .. .
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I
I
I
I
I
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Exhibit' A-4 .,' . 0,

AgreE'I!ent-between Flood Control District
Maricopa County Municipal water Conservation District

November 28, 1966
Maintenance ~ontract with Irrigation District

and

THIS l\GREF.MENT made and entered into at phoenix., Ari7.ona,

WATER CONSERVATION DISTRICT NO. 1 an Irrigation District

Ari7.ol1a, hereinnfter designated "Irrigation District".

by and between the FLOOD CONTROL DISTRIC'J;' OF MARICOPA COUNTY.,

or9aniz~d under and pursu~nt to the laws of the state of

, 1966,

ARIZONA, a Flood Control District organized under and,pursuan~

to the laws of the state of Arizona, hereinafter de~ignated

"Flood Control District", and the MARICOPA COUN'lY HUNICIPAL

on this, the .B..8th_day of Jt,yetabr-'

I'
I
I

I THA'.r, \'lHEREJ\S, Flood Control District has the responsi-

I
bility of operating and maintaining certain flood control

works, consistin~ in the main of MCMicken Dam and outlet

chi'lnnel, S.C.S. Dams No.3 and No.4, .and interconnecting

I

dikcs and channels and related and adjoining flood control

works, all lOcated within the County of Maricopa, State of

Ari%ona, and desires that said rlo~ control works be main

tained in proper working condition, and operated in a good

I.

I
I
I
I

and workmanlike manner; and

''iHERF.lIS, Irrigation District has available and is able

fortl1\,.,ith to secure the necessary labor, materials, equipment

and supcrvisory personnel necessary and ~equired for the

prop'cr mafntenunce and operation of said flood control works.

NOW, THEREFORE, for and in co~sideration of the mutual

covc'n<lnts and. ilgreemen.ts hereinafter. set forth and contained

on the p'urt of the parties heret.o to be by them respectiv~ly

l<c:?t <lnd p€:rfonned, said purties hereto agree uS follows:

1. That the Irrigation D).strict shall; for the period

i

!
j ~
!

I
bc~ihning as of the 1st day of July, 1966, and ending ~n the

30t;n day of June, 1967, und from year to year thereafter, in

I
<l 'Jood und \"ol'J~!!Iilnlike Inanner, kcep, maintain and operate

~;~id flood 'contl'ol works in a proper condition ilnd milnner and

I
I APP-9
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~Iith instructions «nd procedur·cs g'iven by the

Di~trict, provided, however, that the Irri9ati.on

District shall not be required to do or perform any work in
o

relntion to keeping, ~aintaining and operating said flood con-

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

r-holl be in excczs of the amount which thc Flood Control Dis-

trict shall therctofor have obligated itself to pay to the

Irrig~tion District for such work.

2. That for the perioq beginning as of the 1st day of

July, 1966, and ending on the 30th day of June, 1967, the

Flood control Di~trict shall pay to the Irrigation District

a ~u~ not in excess of FOUR THOUSAND (~4,000.00) DOLLARS for

keeping, ...aintai·nirig· and operating said flood control works

in a proper condition and manner.

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

l~t d~y of June of each and ev~ry year beginning' on the 1st

day of June, 1967, estimate the amount that ·th.e Flood control

Di~trict shall provide for keeping, maintaining and operating

z"id :lood control works in a proper condition and manner

ourins the period of each year, respcct~yely, beginning on

~;" id 1st oay of Junc., 1957. The Irrigatton Dis.trict shail

not, ouring any such period, be required to do and perform

.?lny ...·crk upon s<:lid flood control works, the cost of which

,.,h;lll be in excess of si!.id estim<lted amount, nor shall it

perferm ~ny work upon or in relation to the maintenance and

oper<,.tion of said flood control works not previously authorized

in "riting by the Flood Control District. That in the event"

that the Irrigati.on District 'shall, at any time, by notice in

~riting given to thc.Flood Control District, advise the Flood

ccmtr.-ol District tbat the cost of doing the work done or to

bc cone and· performed by the Irrigation District during the

p~riod·then in effect ,;,ill be in excess of the amount estimated

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

thcn and in such evant the Flood Control District shall forth-.

with give noticc in writing to the Irrigation District of its

<I?l)1'o',;"l :or the perforrr.<:nce of the work to be done, the cost

APP-10
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~~_-~~~:-~~~~~.-.or~c~:~:-:-~~t-.~_b~]~.-~.~~._,_o,o~~oo,~,o~~~n~_o~;o~,,~~

~;,~ ,l,kl< wi 11 bo ~ ,xcm 6' >riid os"''''ed ,moont for .ooh . ::J't-
,'ork, and in the further event that such notice shall not be

rcc0.ived by the Irrig~tio~ District within fifteen (15) days

[rom und after the giving of said notice by the Irrigation 0

District to the Flood Control District, thenoand ~n such

events the Irrigation District shall huve no further obligution

to do and pcrform nny further or additional work in relation
~

to the maintenance and operation of suid works, the cost of

1
I
I
I
I
I
I
1
I
I
I
1
I
I

which will bc in cxce~s of the amount estimated by the Flood

Control District to cover the cost of such work.

4. That the Irrigation oDistrict shall, from time to time,

as it shall determine, prescnt ~o the Flood control District

a detailed and itemized 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 part of

the Irrigation. District's general administrative and over-

head cxp~nses which are attributable to the maintenance and

operation of ~aid flood control works, provided, however, that
O

in no event' shall the amount of the Irrigation District's

general administrative and over-head expenses exceed twenty

per cent (20f,) of the total cost to the Irrigation District

of performing ~aid work of maintaining and operating said

flood control wor.ks, and notwithstanding anything herein to

the con trary, any und all wi thholding, social s.ec~rity and

ot'oher ti\XCS and expenses of any and all employees engaged in

'0 the p"rformance of the work of maintaining and operating said

flood control works shal,l. be the sole and exclusive responsi-

bility of aOnd shall be paid by the Irrigation District.

5. That the parties hereto recognize and agree that

from time to time as a result of accidental, natural or

other causes, and through no fault of the °partic~ hereto, or

either of them, there may be unusual dumage to said flood

control works requiring repairs and maintenance thereto ex

ceeding normul repairs and maintenance, and in the event ~f

any s~ch eventuality th~ parties hereto shall determine and~-
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work.

he j ncurred 'J$ the result of such extraordinary CiJuses, and ..'''f."

1966,

MhRICOPA

WATER
1

)J~. ' ..
_'_.."C-" ! , ... 1.• "

FLOOD CONTROL DISTRICT OF
COUNTY, ARIZONA .

By >~0~~jl.,/,
.- - -- . /1'"'

P.ARICOP~ COUNTY MU£ICIPAL
CONSERVATIONJISXRICT NO.

7"/ /' ~_ -/75~."· / . ' ~/f..
,"Y. .(./. A /1 1,'/::(;.... _,

<;>(y
) 55.
)

On this, the ~=--,,~day of

IN WI'l'Nl-;SS \'1HEREOF, the parties hereto have caused their

of its desire to terminate this ~greement at the end of said

in the event th~t the parties hereto shull agree upon the

period, and upon the giving of such notice this Agreement

5h~11 terminate and end on the 30th d~y .of june following the

alllOlln t of said uddi tional cos·ts and expenses resulting from

such extraordinary causes, then und in such event the Irrigation

District shall proce~d to do and perform the additiona~ work

sh~ll serve notice in writing, upon the other of them within

thirty (30) days prior to the end of th~ period then in effect

respective names to be hereto subscribed und their respective

;ot"[>or;\te sc~ls to be hereto affixed on this, the ~,£<::",~~, _

made necessary by such extraordinary causes, and upon the cam-

unlc:ss the Flood .control District or the Irrigation District

STATE OF ARIZONA

before me, the undersigned Notary Publ.ic, personally appeared

_..''' /., ... , J
,...., '.~ (f.'.,.. .{ ,. ;" , who acknO'ollcdgc:d..

dilte on which such notice \...as given.

6. That this Agreement shal~ be aut~~atically renewed

from year to year from and aft.er the 1st day of July, 1967, .

pl~tion thereof the Flood control pistriet shall pay to the

Irrigation District the cost tokhe Irrigation District of

performing such work, together ~ith t~at purt of the Irrigation

Di"trict's general. administrative and over-head expenses which

arc attributuble to the pcrformilnce of such extraordinary

County of t-1aricopa

<r·'
day of Ji.':::~L,--,u.'~'-,-,j'~'I.,-·-,- 1 1966 ~

I
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Notary Public

Secretary - H~na~er

_r_l_o..:y_d_O_,_A_l_l_c_n , who acknowledged himsel.f to

of the' MARICOPA CO~TY MU~~CIPALbe the

WATER CONSERVATION DISTRICT NO, I, an Irrigation District

so to do, executed the foregoing instrument for the purposes

Ar.izona, and that he, as such officer, being duly authorized

~herein ~ontained by signing the name of the I~rig&tion Dis

trict by himself as such officer.

IN laTNESS ~niERF.OF, I have hereunto Bet my hand and

official seal.

ss,

My. commission expires:

July 28, 1968._-----

APP-13

bcfore mc, the undersigned Notary Public, personally appeared

organized under und pursuant to the laws of the state of

On t hi s , the ~tJ..hu-__day of __---eDc::=.;c:::c:.:Q:::b:..:c:.:r----, 1~56 ,

IN WITNESS WHEREOF, I have hereunto set my hand and

STATE OF ARIZONA

Coun ty of Maricopa

My commission expires:

official seal.

District by himself as such officer.

DI~TRICT OF M;"'RICOP~" co~~rt,. 1.RI?ONA, 'n Flood co~trol.District· .

org<;,ni7.cd undcr .1Od 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 nume of the Flood Control

I': ."
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Introduction. By letter of January 28, 1971, from the Assistant District
Engineer, the Maricopa Co~nty Municipal Water District proposed to transfer
to the Flood Control District, at no cost, all lands it contrors for White
Tanks Structures Nos. 3 and 4. When the matter was presented to the citizens'
Advisory Board for recommendation, they requested that a study be made of the
desirability of having tests performed and a stability analysis prepared,
probably by a consultant, before further action be considered.

I
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I
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.R~~ on White. TankS .st~ct~res0·" '. '.:.. -<P&
REPORT ON WHITE TANKS STRUCTURES NOS. 3 AND 4---
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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 Dece~~er 2, 1971, they furnished a copy of the specifica- I

tions, together with laboratory analyses of the soils used, under~which the. I
dams were constructed. These data have been studied and the £ollowing report
is furnished. I
Name. The structures are designated u\..;hi te Tanks proj ect retar~ing structures
No.3 and No.4" in the agreement between SCS and the Agua Fria SCD November J
30, 1953. The contract specifications describe them as "White Tanks'Structure--:
Numbers 3 and 4". I

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

Scope of Work.

Structure No.3: 7667' long, 30' high, 10' crest, 375,000 cu. yds.
embankment,' 3 outlet structures.

Structure No.4: 6839' long, 20' high, 10' crest, 175,000 cu. yds.
embankment, 2 outlet structures.

Quality of Materialso 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
1~1o; that percentage was later used in the specifications. The ernba~~ents

consisted of a central core and a blanket of granular facing material, all
compacted to specification.

Borrow Areaso BorroN areas were specified, and clearing and.stripping of
the areas were required before borrow materials could be removed.

I
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Exhibit. A-5 .'..
(contmued) :':'." ':'

,cport on White Tanks Structures Nos.·3 and 4
Page - 2 -

. ".." " ......:.-. ~ .. ~..
<{f·_~l/ '.' .: .

'V~.·.

." ..- .

I
1
1
I
I

I
I
I
I.
I
I
I
I
1
I
I.

outlet Structures. These 'were installed ~y the Maricopa County Municipal
Water Conservation District No.1. Anti-seep rings were installed around the
outlet structures.

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

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

Performance of Work o Laboratory. tests and field inspection reports of the
'work performed during construction cannot be located after a lapse of 18 years

. since work was performed. However, Mr. J. J. Turner, now state Construction
Engineer for SCS, supervised this project and states he will, if required, I:
give personal certification that all work was performed in accordance with the
specifications. The state Conservationist confirms that a soils laboratory j

-was set up on the job and frequent tests were taken to confirm co~pliance

with the specifications, and that no controversies arose during construction
'concerning adequate compaction of earth fill embankments.

I!
"HISTORY I,

The soundness and stability of the dams may also be measured by their condi- Ii
tion 18 years after construction. By visual inspection, both darns are in :\
good condition, with no cracks or slides o~ apparent subsidence. The largest ij
storm in the area within recent years occurred in September 1970. Because IiI
of alterations in watershed limits, the inflow into structure No. 4 exceeded
its designed capaci~y and water exited in the designed emergency spillway on I
the west, and also ~round the east side of the dam. However, this g~eater

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

'Maintenance Obliqation. I have examined the files for documents spelling out (
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
the obligation of maintenance and operation of the Trilby Wash (Mc Micken Dam)
flood control structure. There has been no subsequent formal transfer of
this responsibility to the FCD and it may be advisable to obtain a legalopLni01
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 N~S. 3 and 4.

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

Municipal Water ~onservatiQn District Number O~e agreed to accept the obli
g~tion of operatlon and malntenance of the structures.

,
I',I

APP-15



,art on White Tanks Structures Nos. 3 and 4
age - 3 -
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(3) By agreement, dated November 28, 1966, between the Flood Control'
District of ~1aricopa 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 Darns 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 m~re for~al transfer or acceptance be made.

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

L. E. OHSIEK

LEO/aa
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·.Letter to
;. .... .,.. "ExhibIt A~6'

~1.c~pa·co.untyMunicipal Water Conservation
... . fran Flood Control District

May 19, 1975
Tennination of Agreement

to Maintain White Tanks StIUctureS

District 'No~ 1

I
I :.1BY 1.9. 1.975

.....-. -_.

T":.;.cse ncod control str'l<:tures ver~ desiE'lp.d. and con!;1;~ctea. 80 ti:l.a.t f"1.ood.
......llters r::.2.Y be <3isciJar;red directly ini",l) the ~~rdo;ley Canal. at variouS
i'laces. It- is ~sired that your o:-gsniz?tion cC:iti!l~e to operate g9.t~s as
necessary- to ?er:-.it flC'Y-i......~ters to e~ter t:'le ~erdsleT C~:'.l. ~s you 50

desire. ~= :F1.ooc. COYltrol Distri-:t ...-ill I!'."'!.int!U.n. re~~!l~ibility -t:or !llai~-'
tenance of th~3e ~a.tes.

Rei'ezoc::
ce

is nade to an ~~.~n~_bet-;een· your or£<mizatio
il

and the Flood.
Control. District of Haricope. County d2.tea. 1;~e:cl>e_r_g8..~19§6 rel.ating to
o..£.era~ion~A.-P.~iDtena::lce--9..i'Hcllici:_en Da.:n en$i DSl"..5 :to. 3~nd ~~ paragraph
S:i.A or this ab-reem.ent provides :for 1lerr.rl.n~.tion ot. the eg:-ee::lent by either
p"rtY upon servine; notice in vritine; to the ot~er ·_-ithin thirtY Q,e.j'"s prior

to the end of: th~ period. of the contrect then in ef:fect.

P1.ecse a.cknmrledge receipt of" this letter indicating your concurrence or .

objection to the tendnation 'of" this agree::lent.

Si.ncerely.

Dear Sir:

Hs.rlcopa County L!unicipal. Water
Coa;erv-ation District ~o. 1.

P. o. BoX 730
Peoria. Arizona 65345

This 1.etter serves as offici~ notice that the Flood Control District desires
to ter:ine.te this e~e:llent Ol""l .Ju.."t~ 30 ~ 1975. InssCllc.h <>.5 .the F1.oad Controi···
District hs.s ass~d. ope!"'S.tio!l and. :,t;.U.nv=n<'..!1.ce responsibility o-t: all struc-

.,_ tures' covered. by t~e ~nt. end your oree.'1.iz~tiofl has transferred tit1.e
to the noaa. Control District for lands in......olved., ~o re~ons ~:ci.gt to CO!l-tiuue

tilis s.c-ree:;lent.
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noar:.l of Directors, Flood Control. District

300 Stark
C!lair:::an

. :'..
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GOARD of DIRECTORS

['rcd Koory, Jr., Chairman
George l. Campbell

Carole Carpenter
Tom Freestone

Ed Pastor

FLOOD CONTROL DISTRICT
of

Maricopa County

. .'. Eihibit A"-7.·· -:
Letter'to :A~a·Fria-New·Rivei-·NRCD

from Flood Control·District
November 11, 1987

tv'.eintenance Agreerrent

.l.,Yi West Dur,lngo Street· Phoenix, Arizona 8S009

Telephone (G02) 2(,2-1501

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

Dear Mr. Falbo:

APP-18

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,

Enclosure

D. E. Sagramoso, P. E.

................ :

D. E. Sagr,lmoso, P.E., Chid Enginccr and General f\i\anager

,.,
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. ··f.' I .,' .0:. .: .... . -" ..~.. . ".:':'~ '.

WHEREAS. White Tanks Floodwater Retarding Structures 13 and 14 were built in
western Maricopa County in 1954 with the participating agencies !lei fl9 the Agua
Fria Soil Conservation Oistrict. the Maricopa County Municipal Water
Conservat ion 0 is t r i ct. and the So i 1 Conservat i on Serv ice, and

. /-:.

-..

,-:

(

White Tanks 13 and 14

RESOLUTION FeD 66-19

EXhibitA-8
Resolution FCD 86-19

White Tanks #3 and, '#4

WHEREAS, the ~ork Plan for the White Tanks ~atershed Protection Project
specified that the Soil Conservation Service would build the structures and the
Agua Fria Soil Conservation District would assume overall responsibility fnr
future operation and maintenance of this project. with the Agua Fria Soil
Conser..:ration Oi,strict arranging with the Maricopa County Municipal \4ater -.
Conservation District 11 to assume responsibility for inspection and

maintenance of the structures. andI
I

I
I

I
I

WHEREAS. the Flood Control District, for all intents and purposes. has assumed
ownership and operation and maintenance responsibility for White Tanks Dams ~3

and 14.

WHEREAS. the Flood Control 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 14;

WHEREAS. in 1965 the Flood Control District assumed financial responsibility
for maintaining these structures by reimbursing the Maricopa County Municipal
Water Conservation District 11 for the maintenance costs and in 1975 by
maintaining the structures with Flood Control District personnel.

has
:;'J

County

I 19Y.;.

NOW. THEREFORE. BE IT RESOLVED. that the Flood Control District hereby
acknowledges that the Agua Fr ia Soi I Conservation Distr ict. Of the Agua
Fria--New River Natural Resource Conservation District as it is now known,
no responsibility for the operation. maintenance. or control of White Tanks
or White Tanks #4 and. therefore, is free of any and all claims which might

arise from the existence and use of the structures.

I

I
I

I
I

I
I

I

I
I

Attest:

Cl~rk of th~ Board

I
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Precipitation Data
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APPENDIX B-1

100 Year Storm

APP-21



I
I
I
I
I
I
I
I
I
It
I
I
I
I
I
I
I
1-
.,-

Table B-1
lOO-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 IS- 1·5

5 2./ ;2.;<

10 2.& 2·lo

25 :3.;( 3.\5

50-' 3.7- 3·105

100 Lj: / Lf~o

NOTE: There is a possibility of making an error while reading the
Inaps because, (1) a site is not easy to locate precisely on a series
of 12 rn.aps, (2) there rn.ay be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi
cult. In order to rniniInize any errors in reading the maps, these
values should be plotted on the diagram "Precipitation Depth versus
Return Period rr Fig. 1.
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Figure B-1
White Tanks Structures

(Reference 3)
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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
lO-Year, 24-Hour Precipitation Isopluvials

(Reference 3)
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Figure B-S

2S-Year, 24-Hour Precipitation Isopluvials
(Reference 3)
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Figure B-6
50-Year, 24-Hour Precipitation Isopluvials

(Reference 3)
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Figure B-7
IOO-Year, 24-Hour Precipitation Isopluvials

(Reference 3)
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Duration (hrs)
12 18 24 48 72

Table B-2--Genera1-stonn PMP computations for the White Tank Structures
(Reference 8)

I
I
I
I
I
I

Drainage L,~ "", -1- -e. ---r-c. ,,'co. O-:S

Latitude 33' 37 I , Longitude of basin center
112. 0 l~

Month \u\~

6

A. Convergence PHP

1. Drainage average value from
one of figures 2.5 to 2.16 IZ.4 in. (mm)

2. Reduction for barrier-
elevation [fig. 2.18J 8/ Z

3. Barrier-elevation reduced
PHP [step 1 X st.ep 2) 10.21 in. (lll!lJ)

Area z...1.~Z-

~ld..........D...~Ll~in. (=)

4. Durational variation
[figs. 2.25 to 2.27
and table 2.7). l S §:L % ISO ~!.lk.... %

5. ,Convergence PMP for indicat.ed
durations [steps 3 X 4J

6. Incr~mental 10 mi2 (26 km
2

)
PM? '[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]

I
I
I
I

(Rt.v~tn)

Drainage average orographic index from figure 3.11a to d.;\ z, f'.. in. (ri:r6)

Orographic PHP
L

9. Drainage average PMP [accumulatEd
values of step 8] I.R 9.3 l.Q.J. 10':;Jlii I?-.L in. (=)

2. Areal reduction [figure 3~20J ~Z

3. Adjustment for month [one of
figs. 3.l2·to 3.17] 83%

4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] I. I.e; in. (rom)

B.

5. Durational variation [table
~J
3·9

6. Orographic PHP for given dur-
ations [steps 4 X 5]

C. Total PKP

I
I

I
I

I

3. Comparison vith local-storm PKP (see sec. 6.3).

PMP for other durations from smooth curve fitted to plot of co~puted d3t3.I
I

l.

2.

Add steps A9 ani 86 .'34 10;': !l.l:..1.L-l.~lcl in. (rrn)

I APP-3l
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Table B-3--Genera1-storm PMP computations for the White Tank Structures
(Reference 8)

Longitude of basin center
I J Z Q z.B'"

Month 4uCJ_

I
1
I
1

='::>Drainage L<~)L..rL"-'-"_"-_'''''~_'~-:-_'--'''_·-":~",-;, -,,,--.>,-,_
o

Latitude -:;.:; -,,2.-

Area "2:.-),"/

~-:.",

/ 2\ 2
.V(km)

I
I

6

A. Convergence PM?

1. Drainage average value from
one of figures 2.5 to 2.16 13..0 in. (=)

Duration (h:-s)
12 18 24 !.8

9. Drainage average PMP [accumulat~d

values of step 8] 8.IP /u,':> _1'_,_1 II ,(" \~O 13.~i;-;. (=)

2. Reduction for barrier-
elevation [fig_ 2.18] ~%

3. Barrier-elevation reduced
PHI' [step 1 X step 2] 12,OOin. (mm)

4. Durational variation

[figs. 2.25 to 2.27
and table 2.7].

5. Convergence PMP for indicated
'durations [steps 3 X 4]

6. Incr~mental 10 mi 2 (26 km 2)
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]

I
I
1
I
I

1

L. Areal reduc tion [figure 3.20] Cj 6 %

3. Adjustment for month [one of
figs. 3.12 to 3.17J /00 %

(=)in.

"1.=:- ;,t.. /2,0 /S,'., 15.3 I(,,~ in. (mm)

(Rt..ll t>l:..D)
Drainage average orographic index from figure 3.11a to d.~ c~ in.(mm)

Areally and seasonally adjusted
PMP [steps 1 X 2 X 3J 2,0 in. (mm)

Add steps A9 and 86

PMI' for other durations from smooth curve fitted to plot of co=puted data.

Comparison \.lith local-storm PMI' (see sec. 6.3).

Orographic PMP

1.

5.

4.

6.

1.

2.

3.

B.

Durational variation [table
:::t:::6 J
3·9
Orographic PMI' for given dur-
ations [steps 4 X. 5J

C. Total PK?

I

I
I

I

I

1

I'·· APP-32
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Table B-4 --General-storm PMP computations for the White Tank Structures

(Reference 8)
Drainage ~\,,;':"e lo....Y\.·\c.S -'--:::.

Latitude 33° 32:. , Longitude of basin center
110.. 0 2.B'

Area 2..1.3L

..- I....... .£)-
.......... '- '!=-' •Honth

I
I

I
I 6

Dur:ation (hrs)
12 18 24 48 72

A. Convergence PMP

1. Drainage average value from
one of figures 2.5 to 2.16 /3.6i.n. (rnm)

2. Reduction for barrier
elevation [fig. 2.18J

4. Durational variation
[figs. 2.25 to 2.27
and table 2.7]. ,S eq gIL, 100 !ll. //:0 %

5. Convergence PHP for indicated
'durations [steps 3 X 4J g.D ID.l ~ 12...013.4 \~ .9 in. (rum)

6. Incr~rnental 10 mi 2 (26 km
2

)
PMP[successive subtraction
in step 5] g,D .l.:..L 0 e> ~ .!..:±~ in. (=)

7. Areal reduction [select from
figs. 2.28 and 2.29] 95 "79 100 /OD 100 /00 %

8. Areally reduced PMP [step 6 X
step 7) 8.\0 J.l..:lL ·5 ~ .S' in. (=)

9. Drainage average PMP [accumulated
values of step 8] 8,\0 10 ,3!...!..:...!...~ 13,D I:;S·in. (mm)

I
I
I
I
I
I
I

3. Barrier-elevation reduced
PHP [step 1 X step 2J \"'l..Oin. (mm)

~. Areal reduction [figure 3.20]~%

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

(mm)in.

Add steps A9 and B6

(Rt':.v~W)

Drainage average orographic index from figure 3.11a to d.~ ~ in.(illm)

Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] L,a in. (mm)

Comparison vith local-storm PM? (see sec. 6.3).

PH? for other durations from smooth curve fitted to plot of computed data.

4.

Orographic PHP

5.

1.

l.

2.

J.

6.

B.

Durational variation [table
~]

3·'1
Orographic PH? for given dur-
ations [steps 4 X 5]

C. Total p~

I

I

I

I

I

I
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Table B-S --Local-storm PMP computation for White Tank Structures
(Reference 8)

I
I
I

......
Drainage W'r . -\ c_ ---;-c.: c-~ ::)
Latitude ::):3,0 ~c' Longitude 112...° 03'

Steps correspond to those in sec. 6.3A.

Area 2.... \. S L.. mi
2

(la/)
Minimum Elevation 1700 ft (m)

1.
2 2

Average I-hr I-mi (2.6-km) PMP for
drainage [fig. 4.5].

11.7

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)]. IDe::, %

b. Multiply step 1 by step 2a. 11.1 QD). (=)

3. Average 6/1-hr ratio for drainage [fig. 4.7]. I. L.

@) (=)

6543
(hr)Duration

1/4 1/2 3/4 1 2

8.7 10.--1 _11_._I III 12..9 13.5 Jl3 1~.'1 14.0@(=)

for

5.S ~ l:..2..- } IS-min. increments

Durational variation
for 6/1-hr ratio of
~rep 3 [table 4.4].

I-mi
2

(2.6-km
2

) Pt~
indicated durations
[step 2b X step 4].

Areal reduction
[fig. 4.9].

Areal reduced PMP
[steps 5 X 6 r.
Incremental PMP
[successive subtraction
in step 7].

·f

4.

5.

7.

6.

"8.

I
I
I
I

I

I
I

I

I

I 9. Time sequence of incre
mental PMP according to:

I Hourly increments
[table 4.7].

I
Four largest IS-min.
increments [table 4.8]. irr~ (=)

-,'

I
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Table B-6 --Loell-stonn PW' comput3tion for White Tank Structures
(Reference 8)

Steps correspond to those in sec. 6.3B.

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

153

Obtain isohetal labels for lS-min incremental and the highest PHP from
table 4.5 corresponding 6/l-hr ratio of step 5.

Isohyet
PMP Increment A B C D E F G H I J

4. 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)].

b. Multiply step 3 by step 4a.

5. Average 6/1-hr ratio for drainage [fig. 4.7J.

1
I
1
1
I

2.

3.

6.

Note the isohyets within drainage.
.2 2

Average l-hr I-ml (2.6-km) PMP for drainage
[fig. 4.5]. 17. 7

IDD

II, 7

I. z..

in. (rnm)

%

in. (mm)

Highest I-hr /00 '2."L. S~ 44 ~ 03 ~~ \<:- _\_\_

Highest IS-min. ~~~~~ ---.£L -=:L~~~
2nd It -is- --lS.... -.lL --lL -S-~~ --.2-~~
3rd " _("_~J:L~---..:L~~~~~ in %
4i:h 11 --S- -L --S-~ _4 4_~ --f:-~~

7. Obtain isohyetal labels in % of I-hr PHP for 2nd to,6th highe?t hourly
incremental PMP values from table 4.6 using 6/l-hr ratio of ~tep 5.

1
I·
I
I
I

2nd Highest

l-hr PMP
3rd II

4th II

5th "
6th "

8. Multiply steps 6
of PMPo

--LL _1_1__, 1__1_'_ J.s2.-. B- _1_ S-. 2-~
~~ _4_ --±- -.-4..- -±-~~ ---±- ---±-
2.-- 2- -L.. 3-~~~~ 2- 2- in %
LL---.h....-k..~"L."L.-l.-~--L

_\- _1- _1__1 I __\__\ I __1__\_

and y' by step 4b to get incremental isohyetal labels

Highest IS-min.
2nd II

3rd II

4th "
Highest l-hr

2nd II

3rd II

4th II

5th II

6th

I
I

BJli "3./ ~lL~~~~~
L1L .LQ -ilL .LL _,_.~I ---L~~ -L~
-L..l~ _._7_~~~ _._4_ ---=...L~~
~~~~~~ :..1=::- .:3:=.-~ . <-
1.L,l~ 1.,. 8~ 2.l ..L.l ..L.3- .L:.:L _I._G_~ in in. (=)

LL-LL~~l..3::.---:.5-...Jl-~~~

~...:..L~..:...L~~~.: .S- ,S-

~ .:..L~~ .:-.!:L~ ...:-±~ _'_~_~
~-.:..i--:..!::-~~~~~~~
_._,__,~\_ ~ _,_,__' _1__,_1__. _\__,_i__' _\__. _\_

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

3 5

I
I

'Z ,5: 11,7 /.3 .~ . \
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Table C-l
Lag Time Calculations

for White Tanks #3
(Reference 7)

I
I
I
I
I
I
I
I
I
I
I
I
I

"'; \ -e.s FV ""~- ~JZ~ h->IN.-'S, \..A ~ \'0..:::,', 0.. L L~p. ":::> 1l..11G, -rL~-----1
4.34 cU. /6f ·7. (PL _311 /.5"2- - j

L 4-. 19 Z..lof 480 - gq 5 Cj . 2.<.--

.3 ·4.3 r Z.31 .. _3e,c;> .g3 55,77

4 z.3.3 l,Do _'io7 __ . - -41.0 z. 7. B I

S ·:I.S( 1.27 __ ,s:-2..~ ___ . ._ So . ..3>0,0 -,

11 (, e:, ( .(0/ It t _. _ :s- I ~o . sS:-
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Table C-2
Subbasin Parameters

for White Tanks #3
(Reference 7)

\,3

2.1

2: , z..

5.{

l.a

Z.3

~lh
.oF

J.-Y ~\o.:::_'J '-. -r..:::.t._,.---:):..::<..:..::."~6-r-C_IJ-,-- _
i ~I i fO~ 1.

! ~. ~ IS,03 I. ).e,z.. 9'0
i I' j :;c3.7

j

i 4 . B I I. l, c ID.'=i 1 8E)
I 1 CPo (,....,

1,,\0::' lo:~~ t?><o
I I 2

4 .0

I 110 , 4(::) I-B.2>16.G~

1 I <?<J,e I
lo.be> 10,4\ 97

l 11.9S0'~ I
1(·5\ I ~B

J S3~ 4

lA8 10.8'1 .. ~4

!G.\.3 L~~: el

! I <;:'.0

!\,q4 .I/.5S. 7b..
! <;4.8
I!z.., t,.3 I.se .78 ... ' .....
j11.05.' J, U ...... &] ... --.----.------------

i
i,

.- .

i
1
I
j

1
l

"" '-'j
;

j

,bTL

• \ B7

.Io~

,01'2>6

12:./500

15, Z. 05

2,2. f ,S ()

q ,3-SS

\4,330

5,l6::>

/4,58D

25,3 10

F=-l.

C. ,",-c ",,, €. \

. Su~bC 0; 0, jl€. "5 {-\--...r- (",~~,\ 21.,0,2:3 0I " "J

I !
.1 2:. (r.'c·< i

I i
III 3 (("., N) I

4 lV'·," v) I
i
I

S-. (,,,,N) j
!
I

~ (Vl...y)l
i

1 (VlY) i
i
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Table C-3
Time of Concentration for Subbasin 1

in White Tanks #3
(Reference 7)

Worksheet 3: Time of concentration (Tc) or travel time (Tt)

I L-ocrt-f-o.n--_--:'::...:::-'"o::.''--"_'-,,,'c_-'-''-,'-'-'-__-'- _

By (.,,!.... V

Checked

Date .g - \7 - :: ;'0,

Date _

I
I

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.

8. Flow length, L .•••.••••••••.••••••••••••••• ft

9. Watercourse slope, s ••••••••••••••••••••••• ftlft

0.13

3DD

\. L1

.40

, 110 1+1

40,(:30

,010

3.9
G.B! 1+1

ft

in

hr

hr

ftls

ftlft

Segment ID

Compute Tt ••••••

Compute Tt ••••••

Land slope, s ••••••••••••••••••••••••••••••

Two-yr 24-hr rainfall, P2 ••••••••••••••••••

3. Flow length, L (total L ~ 300 it) ••••••••••

2. Hanning's roughness coeff., n (table 3-1) ••

4.

5.

6.

Sheet flow (Applicable to Tc only)

1. Surface description (table 3-1)

_ 0.007 (nL)0.8
Tt 4P 0.5 0.

2 s

Shallow concent ra ted flow Segment ID

7. Surface description (paved o~ave~••••

10. Average velocity, V (figure 3-1) •••••••••••

I

I
I

I
I
I ~

I
12. Cross sectional flow area, a

Channel flow

or Tt (add T
t

in steps 6, II, and 19)

.',/

V·
/

I

1+1

it

it

ft

hr

ftls

ftlft

Segment ID

ft 2

Cocpute Tt

Wetted perimeter, Pw •••••••••••••••••••••••

a
Hydraulic radius, r x -- Compute r •••••••

Pw
Channel slope, s •••••••••••••••••••••••••••

Manning's roughness coeff., n ••••••••••••••

1 49 2/3 1/2
V - • r s Compute V •••••••

n

Watershed or subarea T
c

Flow length, L

L
Tt x 3600 V

13.

14.

16.

15.

17.

18.

19.

20.

I
I
I
I
I
I
I

(21O-VI-TR-55, Second Ed., June 1986)
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Include a map, schematic, or description of flo~ segments.

Circle one: Present Developed

Circle one: (S) It through subarea

NOTES: Space for as many as t~o segments per flo~ type can be used for each
~orksheet.

Date C\' f:':.· 3~~

Date _

By c,uJ

Checked

Segment ID

Pro ject _U=:::::..-\-:...:,'-'.,'_--'-',_"€.=--_-_-.:..1=c.:;:;....:.'.'--,'Cc:.:'~=.'__s_'-==~=--' _

Sheet flo~ (Applicable to Tc only)

1. Surface description (table 3-1)

Table C-4
Time of Concentration for Subbasin 2

in White Tanks #3
Worksheet 3: Time of concentration (Tc) or travel time (Tt)

(Reference 7)

I
I
I

I

I
I

I
2. Manning's roughness coeff., n (table 3-1) ••

3. Flow length, L (total L.i 300 ft) •••••••••• ft

. I ~

'50\,,\

5. Land slope, s •••••••••••••••••••••••••••••• ft/ft

4. Two-yr 24-hr rainfall, P2 •••••••••••••••••• in 1,4

hrCompute Tt ••••••6.
0.007 (nL)0.8

T -..:::.:.::::;.::~~~
t P 0.5 0.4

2 s

Shallow concentrated flo~ Segment 1D

7. Surface description (paved orEav~••••

8. Flow length, L •••••••••••••.••••••••••••••• ft

I

I
I

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft

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

1.410 f+I'--_-J-~hrCompute Tt ••••••L
11. Tt: - 3600 V

I
I

Channel flow

I 12. Cross sectional flow area, a

Segment: 1D

18. Flo~ length, L .......................................................... ft

19. T
L Compute I f +1 -~- ............ hrt: 3600 V t:

20. \.Iat:ershed or subarea I or I (add I in st:eps 6, 11, and 19) .. ...' ........ hr \.'....,';:'
c t t

I
I
I
I

13.

14.

15.

16.

17.

Wetted perimeter, Pw ••••••••••••••••••••••• ft

a
Hydraulic radius, r - - Compute r ••••••• ft

p~

Channel slope, s ••••••••••••••••••••••••••• ft/ft:

Manning's roughness coeff., n ••••••••••••••
1 49 2/3 1/2

V - • r s Compute V....... ft/s
n

/

/

I (21G-VI·TR·55, ~ond Ed.• June 1986) D<
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Table C-5
Time of Concentration for Subbasin 3

in White Tanks #3
(Reference 7)

Worksheet 3: Time of concentration (Tc) or travel time (Tt)

I
Project C....J \- " ~ e.. ~.(' ICS .... 2:, By~

Checked Date _

I
I

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.

9. Watercourse slope, s ••••••••••••••••••••••• ftlft

Shallow concentrated flow Segment ID

7. Surface description (pavedt~....
8. Flow length, L ••••••••••••••••••••••••••••• ft

2. Manning's roughness coeff., n (table 3-1) •• • [3

?,DD

I.4D

~ 40

.110 1+1

z..Z/,SO

• t> 1L

4.3

I, LJl I+ I

ft

in

hr

hr

ftls

ftlft

Segment ID

Compute Tt ••••••

Compute Tt ••••••
L

0.007 (nL)0.8
T - '::"::"~~~'-:--

t P 0.5 0.4
2 s

Land slope t S ••••••••••••••••••••••••••••••

Two-yr 24-hr rainfall, P2 ••••••••••••••••••

3. Flow length, L (total L~ 300 ft) ••••••••••

6.

5.

4.

Sheet flow (Applicable to Tc only)

1. Surface description (table 3-1)

11. Tt K 3600 V

10. Average velocity, V (figure 3-1) •••••••••••

I

I
I

I
I
I
I

12. Cross sectional flow area, a

Channel flow

~atershed or subarea Tc or T
t

(add T
t

in steps 6, 11, and 19) •••••..

"

V
/

I-

1+1
ft

hr

Segment ID

ft 2

Compute Tt

Wetted perimeter, Pw ••••••••••••••••••••••• ft

a
Hydraulic radius, r K -- Compute r ••••••• ft

Pw
Channel slope, s ••••••••••••••••••••••••••• ftlft

Flow length, L

L

Manning's roughness coeff., n ••••••••••••••

1 49 2/3 1/2
V - • r s Compute V....... ftls

n

\ ~ 3600 V

13.

14.

16.

15.

17.

18.

19.

20.

I
I
I
I
I
I
I
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Table C-6
Time of Concentration for Subbasin 4

in White Tanks #3

Worksheet 3: Tirb~e~rJt~Wc~r7t~ation (Tc) or travel time (Tt)

I
I
I

Pro ject --=U::::=oe...·~\,-'-'--,.--'-\_9=-_-_-.:...1~c...::::....:.,~..:.. ~t'-"":.,L' Li....:."--':::~.'---- _

~a tiOil __<::'..:::~=-=v:-·,,=C'-"'D==:..::=C",,::,,=--•..:.....__4:..... _

By C..,uJ

Checked Date ----

I
I

Circle one: Present Developed

Circle one: iT:> 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.

I
Sheet flow (Applicable to Tc only)

1. Surface description (table 3-1)

Segment ID

9. ~atercourse slope, s ••••••••••••••••••••••• ftlft

10. Average velocity, V (figure 3-1) ••••••••••• ftls

.4D

L..--._11o_....J + '---__.......GJ

\"2.,51.00

_ 18/

1.0

.. Sb 1+1

,/

/
1/

/
7

T+1

ft

in

hr

ftls

ftlft

hr

Segment ID

ft 2

Compute Tt ••••••

Compute Tt
L

slope, s ••••••••••••••••••••••••••••••

0.007 (nL)0.8

P
0.5 0.4

2 s
T t

Two-yr 24-hr rainfall, P2 ••••••••••••••••••

Land

Cross sectional flow area, a

~etted perimeter, Pw ••••••••••••••••••••••• ft

Hydraulic radius, r ~ ~ Compute r ••••••• ft
P",

Channel slope, s ••••••••••••••••••••••••••• ftlft

Hanning's roughness coeff., n ••••••••••••••

1 49 2/3 1/2
V _ • r s Compute V •••••••

n

Flow length, L ••••••••••••••••••••••••••••• ft

T ~ L
t 3600 V Compute Tt hr

~atershed or subarea T
c

or T
t

(add Tc in steps 6, 11, and 19)

2. Hanning's roughness coeff., n (table 3-1) ••

3. Flow length, L (total L S. 300 ft) ••••••••••

6.

5.

4.

Shallow concentrated flow Segment ID

7. Surface description (paved o~~•••••

8. Flow length, L •••••••••••••.•.••••••••••.•• ft

11. Tt • 3600 V

13.

12.

Channel flow

14.

17.

16.

15.

19.

18.

20.

I
I

I

I
I

I
I

I
I

I
I
I
I
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Table C-7
Tjroe of Concentration for Subbasin 5

in White Tanks #3
(Reference 7)

Worksheet 3: Time of concentration (Tc) or travel time (Tt)

I
I
I

I "\ 1 • I , ~.~

Pro ject --.:::....--J==--.:.v-,'..:..'...;'\_-..:::(2=__:.-"-.J\_C=:'l."'"-'".::::c.:""-:-_=--_-:-:::'~ _

~6n __s:'~":::'-::,\'~c:....:'G:::..:::o::..,-~=..:....;":-,""_.:::S-=-_-"-'- _

A ' )'By \..::::> L',

Checked

Date q - \'3,- 2.>8

Date _

I
I

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.

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft

Shallow concentrated flow Segment ID

7. Surface description (paved o~~••••

8. Flow length, L ••.•.••••••••••••••••••••.••• ft

-G]

0,(3,

3,DD

1,4D

.4 D

.1\0 I+I

q ,S:SS

,099

$, \

,,5>'- I+ I

ft

in

hr

hr

ft/s

ft/ft

Segment ID

Compute Tt ••••••

Compute Tt ••••••

0.007 (nL)0.8
T -..::-.:..:..:-,-::-,:.:.:.::::.:-.,.-

t: p 0.5 0.4
2 s

Land slope, s ••••••••••••••••••••••••••••••

Two-yr 24-hr rainfall, P2 ••••••••••••••••••

1. Surface description (table 3-1)

3. Flow length, L (total L ~ 300 ft) ••••••••••

2. Manning's roughness coeff., n (table 3-1) ••

5.

6.

4.

Sheet flow (Applicable to Tc only)

10. Average velocity, V (figure 3-1) •••••••••••

I

I

I
I

I
I
I

12. Cross sectional flow area, a

Channel flow

Watershed or subarea T
c

or T
t

(add Tt in steps 6, 11, and 19) •••••••

/
/

7

1+ I
ft

hI'

Segment ID

COClpute Tt

Wetted perimeter, Pw ••••••••••••••••••••••• ft

a
Hydraulic radius, r E -- Compute r ••••••• ft

Pw
Channel slope, s ••••••••••••••••••••••••••• ft/ft

Manning's roughness coeff., n ••••••••••••••
1 49 2/3 1/2

V - • r s Compu t e V ••••••• f t / s
n

Flow length, L

L
Tt E 3600 V

13.

14.

16.

17.

18.

15.

19.

20.

I

I
I

I

I
I
I
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Include a map, schematic, or description of flo~ segments.

Circle one: Present Developed

Circle one:~ Tt through subarea

NOTES: Space for as many as t~o segments per flo~ type can be used for each
~orksheet.

By GLJ
Checked Date

--- -----

Table C-8
Time of Concentration for Subbasin 6

in White Tanks #3

Worksheet 3: Time of concentration (Tc) or travel time (Tt)
(Reference 7)

., --' t:;-.aPro j ect _-::L:;::....)=-'...:.\r....:.,..:..'-'-,"'---=~:::'-"""':"; _'::c.'-,':_...:..\C:..:"::c.'__.......:..'-;=•. _

I
I

I

I
I

() ·13-

500

1.40
• DID

,70 1+1

ft

hr

Segment ID

Compute Tt ••••••
0.007 {nL)0.8

T - --'--;:--::-"-'-:::-'-:-
t P 0.5 0.4

2 s

1. Surface description (table 3-1)

3. Flow length, L (total L ~ 300 ft) .

2. Manning's roughness coeff., n (table 3-1) ••

5. Land slope, s •.••••••.••••.•••••••••••••••• ft/ft

6.

4. Two-yr 24-hr rainfall, Pz •••••••••••••••••• in

Sheet flo~ (Applicable to Tc only)

Shallow concentrated flow Segment ID

7. Surface description (paved or~a~•••••

8. Flow length, L ••••••••••••••••••••••••••••• ft

I

I
I

I
I

I Si 9. \,Iatercourse slope, s ....................... ftlft • 0 toe,
:::

10. Average velocity, V (figure 3-1) ........... ftls 'Z.,z.

11.
L

Compute Tt
hr 1+1 -0I Tt

£ ......
3600 V

Channel flow Segment ID

I 12. Cross sectional flow area, a ............... ft 2

13. \,Ietted perimeter, P>t ....................... ft

I 14.
a

ft //Hydraulic radius, r .,- Compute r .......
P>t

/15. Channel slope, s ........................... ftlft

I 16. Manning's roughness coeff., n /..............
1.49 2/3 1/2

17. V .. r s Compute V ft/s.......n

I 18. Flow length, L ............................. ft

L 1+1 -~19. T .. Compute T ...... hrt 3600 V t

I 20. l.Jatershed or subarea T or T (add T in steps 6, 11 , and 19) •••0 •••• hrc t t

I (21O-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 (Tc) or travel time (Tt)

Circle one: Present Developed

Circle one: rcr~) Tt through subarea

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

Date Li- \~. 2,6

Date ----

0.1<'

"<CO

L4D
.\)\tl

.iC) 1+/

ft

hr

By(.,LJ

Checked

Segment ID

Segment ID

Compute Tt ••••••

Surface description (table 3-1)

0.007 (nL)0.8
T --=..::..~~..:..:.;;;.~

t p 0.5 0.4
2 s

1.

3. Flow length, L (total L S. 300 ft) ••••••••••

2. Manning's roughness coeff., n (table 3-1) ••

6.

I. ~ -
Pro ject __:~..::J=-'-v:..:\..::_-..:.',..:i:...:::~_-_':...'.c:":':'-'~;.:..".=~="'==----__--,=-'=-- _

5. I.and slope, s •••••••••••••••••••••••••••••• ft/ft

4. Two-yr 24-hr rainfall, P2 •••••••••••••••••• in

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

Sheet flow (Applicable to Tc only)

Shallow concentrated flow

I
I

I

I
I

I
I

I

I
7. Surface description (pavedo~•••••

8. Flow length, L •••••••••••••.••••••••••••••• ft \5, z.cs

18. Flow length, L .......................................................... ft

19. T
L

Compute T 1+1 l4B I
K ............ hrt 3600 V t

20. \.Iatershed or subarea T or T (add T in steps 6, 11, and 19) .....0 ........ hr
c t t

9. Watercourse slope,s ••••••••••••••••••••••• ft/ft

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

/

/
7.

[7

s.4-

. \O<a

hr

Segment ID

ft 2

Compute Tt ••••••
L

Cross sectional flow area, a

Wetted perimeter, Pw ••••••••••••••••••••••• ft

a
Hydraulic radius, r • -- Compute r ••••••• ft

Pw
Channel slope, S ••••••••••••••••••••••••••• ft/ft

Hanning's roughness coeff., n ••••••••••••••
1 49 2/3 1/2

V -' r 5 Compute V ••••••• ft/s
n

11. Tt • 3600 V

Channel flow

12.

13.

14.

16.

17.

15.

I

I
I

I

I
I

I

I APP-46
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Table C-10
Time of Concentration for Subbasin 8

in White Tanks #3

Worksheet 3: Time of concentration (Tc) or travel time (Tt)
(Reference 7)

I
Project __U.:..:::::::-'v-~,,",·,,---..L-,-,-=E'."'._---l...'."":;C=_':-"':...:f.-=;-::::_:::"_-_-=-=':::' _

boca t lUll __S=--='-:;:.A-=b::.,--,~..:.. -,r,,-,,.~::.__"--,,' '~~~ _

ByC::,LJ

Checked

Date L; - :'':-, S0

Date _

I
I

Circle one: Present Developed

Circle one:~ Tt through subarea

NOTES: Space for as many as t~o segments per flo~ type can be used for each
\.Iorksheet.

Include a map, scheQatic, or description of flo\.l segments.

9. Iolatercourse slope, s ftlft

3. Flo\.l length, L (total L.i 300 it) •••••••••• ft

0.8

2,60

lAD

.0 10

. '0 I+ I

I 8.l Lo()

• (:, l.E:.1a

?.,7

I,G3 1+ I

in

hr

hr

ft/ft

Seg::lent ID

Seg::lent ID

L

slope, S ••••••••••••••••••••••••••••••

0.007 (nL)0.8

P
0.5 0.4

2 s

Surface description (table 3-1)

Land

T t

T\.Io-yr 24-hr rainfall, Pz .

1.

6.

5.

4.

7. Surface description (paved or~•••••

8. Flow length, L ••••••••••••••••••••••••••••• ft

2. Manning's roughness coeff., n (table 3-1) ••

Sheet flo\.l (Applicable to Tc only)

10. Average velocity, Y (figure 3-1) •••••.••••• itls

Shallow concentrated flow

11. Tt - 3600 Y

I

I
I
I

I

I

20. \.latershed or subarea T or T (add T in seeps 6, II, and 19) .•...•••
c t t

18. Flo\.l length, L .......................................................... ft

19. T
L

3600
Coc?ute T hr

t V t

I
/

/
/ .

./

I+T

ft

ft

ft/s

f .. /ft

Wetted perimeter, P\.l •••••••••••••••••••••••

Hydraulic radius, r - ~ CO::l?ute r •••••••
p\.l

Channel slope, S •••••••••••••••••••••••••••

Hanning's roughness coeff., n ••••••••••••••

1 49 2/3 1/2
Y_ • r s C Vn oc?ute •••••••

Channel f10\.l

14.

13.

12. Cross sectional flo\.l area, a

16.

17.

15.

I

I
I

I
I
I
I
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Table C-ll
Time of Concentration for Subbasin 9

in White Tanks #3
Worksheet 3: Time of concentration (Tc) or travel time (Tt)

(Reference 9)

l-..J \-, 'f 1. P -I-On I.Ls ~.3 By (-.,L J Date 4 - r~- '; '2J

I
I
I

Project

Loc-art<:;n S:::=c..::"u~\--~'r-..;... :::';;-:"'""..;..',.:..r..;..,__q:...- _ Checked Date ----

I
I

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
\oIorksheet.

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

9. ~atercourse slope, s ••••••••••••••••••••••• ft/ft

7. Surface description (pavedQ~ •••••
~

8. Flow length, L ••.•••••.••.•.•••••••••..•••• ft

2. Hanning's roughness coeff., n (table 3-1) ••

KD

\:)' 13

<'60

iAD

• 0 I ()

..,\) 1+1

S,72:S'

,oo:.c9

1,3

/.G't 1+ I

ft

hr

hr

, in

ft/s

ft/ft

Segment ID

Segment ID

Compute Tt ••••••

Compute Tt
L

slope, s ••••••••••••••••••••••••••••••

0.007 (nL)0.8

P
0.5 0.4

2 s

Land

T ~
t

T\oIo-yr 24-hr rainfall, P2 ••••••••••••••••••

1. Surface description (table 3-1)

3. Flow length, L (total L ~ 300 it) ••••••••••

4.

6.

5.

Sheet flow (Applicable to Tc only)

10. Average velocity, V (figure 3-1) •••••••••••

11. Tt K 3600 V

Shallow concentrated flow

I

I

I

I

I

I
I

12. Cross sectional flow area, a

Channel flo\ol

or T
t

(add T
t

in steps 6, 11, and 19)

/

/
/ -

/

1+-,

ft

ft

ft

hr

ftls

ftlft

Segment ID

ft 2

Compute Tt

Wetted perimeter, Pw •••••••••••••••••••••••

a
Hydraulic radius, r K -- Compute r •••••••

Pw
Channel slope, s •••••••••••••••••••••••••••

Watershed or subarea Tc

Hanning's roughness coeff., n ••••••••••••••

1 49 2/3 1/2
V _ • r s Compute V •••••••

n

Flow length, L

L
Tt - 3600 V

14.

13.

16.

17.

19.

18.

15.

20.I
I
I

I
I

I
I
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Table C-12
Time of Concentration for Subbasin 10

in White Tanks #3

\
1T ks .( RefeJ:-ence 7) . (T) .)for heet 3: Time 01 concentratIOn c or travel tIme (1't

I
--L

Pro j e c t _--::L~)L.:!.\--::::":";....:-l::.:i?s:........_---!.(--'-:'::(,.~'.!..o",.....:\t::c.-:::":-~_""""----,:::?=:.' _

boCad:Orf' ...::S:=::...:u~'o~b::o;·::::'=.2.=-·_·..:....,,__.:...\.'=D~ _

By C::,LJ

Checked

Date 4- 1-:S-8~

Date ----

I
I

Circle one: Present Developed

Circle one: (~ Tt through subarea

NOTES: Space for as cany as t~o segments per flo~ type can be used for each
\/orksheet.

Include a map, schematic, or description of flo~ segments.

9. Watercourse slope, s ••••••••••••••••••••••• ftlft

Shallow concentrated flow Segment ID

7. Surface description (pavedo~••••
~

8. Flo~ length, L •••.•..•.•.•.•••••••.•.••..•• ft

2. Manning's roughness coeff., n (table 3-1) •• 0\13

2) DO

lAC:.

.DICJ

~ 10 1+1

14,SSD

.0 I b

"z. \

\. '1~ 1+1

it

in

hr

hr

it/s

ftlft

Segment ID

Compute Tt ••••••

Compute Tt
L

slope, s ••••••••••••••••••••••••••••••

0.007 (nL)O.S

P
0.5 0.4

2 s

Surface description (table 3-1)

Two-yr 24-hr rainfall, P2 ••••••••••••••••••

Land

T x
t

1.

3. Flolol length, L (total L ~ 300 it) •••.••••••

5.

6.

4.

Sheet flo\/ (Applicable to Tc only)

II. Tt x 3600 V

10. Average velocity, V (figure 3-1) •••••••••••

I
I

I
I

I
I

I
12. Cross sectional flow area, a

Channel flo~

Manning's roughness coefi., n ••••••••••••••

1 49 2/3 1/2
V _ • r s Compute V ••••••• ftls

n

V'
/

.

/

I+ I
ft

hr

Segment In

Compute T(

or T( (add T( in steps 6,11, and 19)

L
3600 V

Wetted perimeter, p~ ••••••••••••••••••••••• ft

a
Hydraulic radius, r x -- Compute r ••.•••• ft

p\/

Channel slope, s ••••••••••••••••••••••••••• ftlft

Flo~ length, L

Watershed or subarea Tc

T
(

14.

13.

16.

17.

15.

19.

18.

20.

I

I
I

I

I
I
I
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Table C-13
Time of Concentration for Subbasin 11

in White Tanks #3
Worksheet 3: Time of concentration ITc) or travel time (1't)

(Reference 7)

I
'"' . )By' I'
~

Checked

Date C - I?:- 8D

Date ----

I
I

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, schecatic, or description of flo~ segments.

9. Watercourse slope, S ••••••••••••••••••••••• ft/ft

Shallow concent ra ted flow Segrn~nt ID

7. Surface description (pavedo~ •••••

8. Flow length, L •..•••.....••.••••.•.•..••.•• ft

2. Manning's roughness coeff., n (table 3-1) •• ,(:)\ ~.,

?Oo

I. t.D

.4CJ

• \ \0 1+1

9.s.ss
.0 c. \

'2. .3>

!.IS 1+ I

ft

in

hr

hr

ft/s

ftlft

Segrnent ID

Coepute Tt ••••••

COr:lpute Tt
L

slope, s ••••••••••••••••••••••••••••••

0.007 (nL)0.8

P
0.5 0.4

2 s
T t

Land

T~o-yr 24-hr rainfall, P2 ••••••••••••••••••

1. Surface description (table 3-1)

3. flo"" length, L (total L.s. 300 ft) ••••••••••

5.

6.

4.

Sheet flow (Applicable to Tc only)

10. Average velocity, V (figure 3-1) •••••••••••

11. Tt - 3600 V

I
I

I

I
I

I
12. Cross sectional flow area, a

Channel flow

or T
t

(add T
t

in steps 6, II, and 19) •••..•••

./

1./

/ .' .

/

I+T

ft

ft

ft

hr

ftls

ft/ft

Segment ID

Coepute Tt
L

3600 V

Wetted perimeter, p"" •••••••••••••••••••••••

Hydraulic radius, r - ~ Conpute r •••••••
Pw

Channel slope, s •••••••••••••••••••••••••••

T
t

Watershed or subarea Tc

Flow length, L

Hanning's roughness coerf., n ••••••••••••••

1 49 2/3 1/2
V _ • r s CO::lpute V .......

n

13.

14.

17.

16.

19.

18.

15.

20.

I
I

I

I

I

I
I
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Table C-14

Eydrograph Parameters

for White Tanks #4

SUBBASIN A.<.EJ.. LENGTH SLOPE Tc Tlag * Lea Tlag **
(sq.=>i.) (fee::) (h/ft) (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. 99 10,800 0.040 1.15 0.69 - -

4 1.55 15,370 0.117 - - 6000 0.46

5 0.5-\ 6800 0.019 1.10 0.66 - -

6 0.59 7550 0.010 1.55 0.93 - -

7 1.88 15,130 0.013 2.53 1.52 - -

8 I 0.52 7575 0.125 - - 4000 0.34
I

9 0.94 9325 0.012 1. 79 l.07 - -

10 0.47 5775 0.013 1.23 0.74 - -

llA 0.056 2300 0.014 0.59 0.35 - -

llB 0.34 6200 0.011 1.26 0.76 - -

llC 0.43 8000 0.012 1.62 0.97 - -

llD 1.35 11,200 0.012 2.09 1.25 - -

12 0.97 3800 0.011 l.08 0.65 - -

13 1.87 1000 0.020

10,000 .0047 3.27 1.96 - -

* Tlag - .6*Tc (:cr valley su~oasins)
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Table C-15

I

I
I

1)·3

(Reference 7)

Date _

:Date _

/0'800
,Olq

~.;2;<

1+1

.\5
300

J.~
,03

."J./ I+ I

I+ Ihr

ft

hr

ft·

hr

By

f(/s

ft/s

Check.ed

it/ft

in HerS 6, II. 8".:l 19) .•.••..

Segment ID

ft
2

Segment ID

Segment ID

Compute r •••••••

Compute Tt

slope, s ••••••••••••••••••••••••••••••

0.007 (nL)0.8
0.5 0.4 Compute Tt ••••••

P2 s

Lc _

3..00 \'

Time of Concentration for Subbasin 3
in Yhite Tanks #4

'. 'Vorks~eet 3~ TIme·.~fco~~e~t~tio~·,dc).or.·ira:;eltime (Tt)

Flolo: length. L

T
t

(21O-VI·TR·55. Second Ed.. June 1986)
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a
Hydraulic radius, r - 

Pw

Hanning's roughness coeff., n ••••••••••••••

I 49 2/3 1/2
V _ • r s Compute V •••••••

n

Cross sectional flov area, a

Land

Surface description (table 3-1)1.

5.

6.

9. ~atercourse slope, s ••••••••••.•••••••••••• ft/ft

~. Two-yr 24-hr rainfall, P2 •••••••••••••••••• in

2. Hanning's roughness coeff., n (table 3-1) ••

7. Surface description (paved or~~ •••••

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

8. Flow length, L ••••••••••••••••••••••••••••• ft

3. Flow length, L (total L~300 ft) ••••..•••• ft

19.

17.

18.

2Q~

16.

13. ~et(ed perioeter, Pv ••••••••••••••••••••••• ft

14.

10. Average velocity, V (figure 3-1) •••••••••••

12.

15. Channel slope, s ••••••••••••••••••••••••••• ft/ft

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

Loca t ion _-=.54b:::"':~<....J.~,-,..3--L.-------------

Channel flov

Circle one: ~ Developed

Circle one: ~ Tt through subarea

Shallov concentrated flo~

Sheet flow (Applicable to Tc only)

I
'1:" '.

. ,

I
I.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Table C-16

Time of Concentration for Subbasin 5
in ~hite Tanks 14

" "

". Wi->rks~~t 3: 'Pjme""~fconceiltration ITc) .or· trayel time (Tt)

Proj~ct --l..L'oW~·Yl~k~r(h.~.O-.Lk~·J_d-:-/__
Loca~l~n ~_=6,-- _

By

Checked

Date ----

(Reference 7)

Circle one:

Circle one:

Present Developed

T
c

T
t

through subarea

1
NOTES: Space for as many as tva seg~ents per flov type can be used for each

vorksheet.

Include a cap, schematic, or description of flov segments.

I+1

65700
.0/9

;;Z.;Z2

I+I

./s
300

/.'-/
,05""

1+1

ft

hr

ft

ft

ft

hr

ftls

ftlft

fe/ft

Segment ID

Segment ID

Segeent ID

slope, s ••••••••••••••••••••••••••••••

0.007 (nL)0.8
0.5 0.4 Coepute Tt

P
2

s

T ~ _L__
t 3&00 V Compute It hr

I.'atershed or subar~a I
c

or It (add It 1" steps 6, II, and 19) •••••••

Cross sectional flov area, a

Wetted perimeter, Pv •••••••••••••••••••••••

a
Hydraulic radius, r - -- Compute r •••••••

Pv

Channel slope, s •••••••••••••••••••••••••••

Flo'"' length, L

Manning's roughness coeff., n •••••• ~ •••••••

1 49 213 1/2
v- . r s C Vn ompute •••••••

Land

T t
6.

7. Surface description (paved or~ •••••

8. Flov length, L ••••••.•..•.......•...•..••..

1. Surface description (table 3-1)

3. Flov length, L (total L < 300 ft) ••••••••••

2. Manning's roughness coeff., n (table 3-1) ••

5.

4. Tvo-yT 24-hr rainfall, P
2

•••••••••••••••••• in

17.

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft

19.

20.

16.

14.

13.

18.

15.

Channel flov

12.

10. Average velocity, V (figure 3-1) .•••••.•••• ftls

Shallov concentrated flov

Sheet flov (Applicable to Tc only)

1

1
1
1

I

1
1

1

1

1

1

(I

1
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(Reference 7)

Date _

-Date _

1+1

75.50
.010

/.101
1+1

./5
300

/.'-/
.oS-

1+1

ft

hr

hr

hr

ft/s

ftls

By ~

Check.ed

ftlft

Segment: ID

Segment ID

Segment ID

Table C-17

Coopuce Tc

Compute Tt

or T
c

(add T
c

in steps 6. II, and 19) .•••••.

~se~ Developed

~ T chrough subarea
I..:.>J t

slope, s ••••••••••••••••••••••••••••••

0.007 (nL)0.8
0.5 0.4 Compute Tt ••••••

P2 s

Lc _

3600 V

Time of Concentration for Subbasin 6
in White Tanks 14

. WorkSheet 3~ TIine·.ofconcentration d'c} or traveltime (Tt)

~atershed or subarea T
c

T
t
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Flou length, L

a
Hydraulic radius, r - - Compute r ••••••• ft-

Pu
Channel slope, s ••••••••••••••••••••••••••• ftlft

Manning's roughness coeff., n ••••••••••••••

1 49 2/3 1/2
V- • r s C Vn oIDpute •••••••

Cross sectional flou area, a

T •
t

Land

Surface description (table 3-1)

6.

1.

5.

17.

7. Surface description (paved or~ •••••

9. ~atercourse slope, s ••••••••••••••••••••••• ftlft

8. Flo,", length, L ••••••••••••••••••••••••••••• ft

Include a map, schemacic, or description of flov segments.

4. T"o-yr 24-hr rainfall, P2 •••••••••••••••••• in

3. Flov length, L (total L ~ 300 it) •••••••••• ft

2. Hanning's roughness coeff., n (table 3-1) ••

20.

18.

14.

19.

16.

13. ~etted perimeter, p" ••••••••••••••••••••••• ft

15.

Channel flou

12.

10. Average velocity, V (figure 3-1) •••••••••••

Shallo" concentrated flo,",

NOTES: Space for as many as t~o segments per flov type can be used for each
,",orksheet.

Sheet flo,", (Applicable to Tc only)

Circle one:

Circle one:

... "...

I
·1': "

-I'
I
I
I
I
I
I
I
I
I
I
I
'I
:1

I
I
I
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(Reference 7)

Date _

Date

I
I

,IS-
300

/. '-!
. oS-

I+ I

I
I

I/s 1;30

.OJ3

/. g'l
1+ I

I I+ I
ft

hr

ft

hr

hr

6, 11. B nd 19) .••••••

ft/s

By

ft:/s

CheckEd

ft/ft

Segment ID

ft: l

Segment: ID

Comput:e r •••••••

Comput:e Tt:

Comput:e Tt: ••••••

COI:lpute 't

or T (add T
t

a
r --

P~

T
t

through subarea

slope, s •••••••••••••••••••••.••••••••

0.007 (nL)0.8

P
0.5 0.4

1 s

__L__

3600 V

Table C-18

Time of Concentration for Subbasin 7
in White Tanks #4

.WOrk$~eet 3t' TIme··.~f··concentration ITc) or travel time (Tt)

APP-56

T
t
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Watershed or subarea T
c

Flo~ length, L

Hydraulic radius,

Manning's roughness coeff., n •••••.••••••••

1 49 2/3 1/2V _. r s C"n omput:e •••••••.

Cross sectional flow area, a

Land

T t

Surface description (table 3-1)

6.

1.

5.

17.

19.

16.

4. Two-yr 14-hr rainfall, P2 •••••••••.•••.•••• in

3. Flov length, L (total L~ 300 ft) •••••••••• ft

1. Manning's roughness coeff., n (table 3-1) ••

8. Flow length, L •••••••••..•.•.•••••.....•.•. ft:

9. ~atercourse slope, s ••••••••••••••.•••••••. ft:/ft

Include a cap, schematic, or description of flo~ segments.

14.

20.

IS. Channel slope, s •••••••.••••••••••.•••••••• ft/ft

18.

13. Wetted perimet:er, Pw ••••••••••••••••••••••• ft

12.

Channel flow

10. Average velocity, V (figure 3-1) •••.•••••••

Shallow concentrated flow Segment: ID

7. Surface description (paved or~ •••••

NOTES: Space for as many as t~o segments per flo~ type can be used for each
~orksheet.

Circle one: ~ Developed

Circle one:

Sheet fl~ (Applicable to Tc only)

"Proj~ct --l...L'W~7J&~fc,---=----i-T~tkk=::!.."=":---P_Y_
Loca t ion __5:.-b_-=c.=_-=1-'--__" " _

1
,·1···::", --

'1'
1
I
I
I
I
1
1
1
I
I
1
,I

I
1
I
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Date _

Date _
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}·77
1+1

.IS
300
/. t/
.D:6"

1+1

I+ Ihr

ft

ft-

By /!d£
Checked

£tIs

ftlft

in steps 6. Ii, and 19) •.•••••

Segment ID

Segment ID

Coepute T
t

Compute r •••••••

Coepute Tt ••••••

CO::lpute T
t

or T (add T
t

slope, s ••••••••••••••••••••••••••••••

0.007 (nL)0.8

P
0.5 0.4

2 s

Lc _

3600 V

Table C-19

Time of Concentration for Subbasin 9
in Vhite Tanks 14

. Works~eet 3~ TIrne-~fconcentration ITc) .or trover ti~e (Tt)

T
t
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~atershed or subarea T
c

Cross sectional flou area, a

Flo"' length, L

Hydraulic radius,

Surface description (table 3-1)

Manning's roughness coeff •• n ••••••••••••••

1 49 2/3 1/2
V - • r s Compu t e V ••••••• - f t / S

n

Land

T 
t

6.

1.

5.

2. Manning's roughness coeff., n (table 3-1) ••

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

4. Tuo-yr 24-hr rainfall. Pz •••.••.•.••••....• in

3. Flou length, L (total L i. 300 ft) •••••••••• ft

9. ~atercourse slope, s ••••••••••••••••••••••• ftlft

17.

19.

14.

16.

10. Average velocity, V (figure 3-1) •••••••••••

12.

13. ~etted perimeter, Pu ••••••••••••••••••••••• ft

18.

Locat ion --'::;~:;CJ~..<..!.:"--+-Z-------------

20.

Channel flou

15. Channel slope, s ••••••••••••••••••••••••••• ftlft

Circle one:~ Dev-eloped

Circle one: ~ Tt through subarea

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

Shallou concentrated flov Segment ID

7. Surface description (paved or~ •••••

8. Flou length. L ••••••••••••••••••••••••••••• ft

Sheet flou (Applicable to T
c

only)

I
-1-·- ..........

I-
I
I
'I
I
I
I
I
I
I
I
I
I
I
I
I
I



Include a map, schecatic, or description of flo~ segments.
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(Reference 7)

Date" _

Date _

I+ I
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1.8i
1+1

,/S"

~OO

!.¥
,0 -::z..

1+1

hr

ft

hr

hr

ft/s

BY~

Checked

ft/ft

Segment ID

Segment ID

COI:lpute T
t

Compute Tt

Compute Tt ••••••

or T (add T[ in steps 6, II, and 19) .••••..

T
t

through subarea

slope. s ••••••••••••••••••••••••••••••

0.007 (nL)0.8
0.5 0.4

P2 s

Table C-20

Time of Concentration for Subbasin 10
in White Tanks #4

. WorkSheet 3: 'Fimeof·concentration<Tc) Dr ~vel.time (Tt)

~atershed or subarea Tc
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Flo'" length, L

T ~ _L__
t 3600 V

a
Hydraulic radius, r ~ - Compute r ••••••• ft·

P~

Channel slope. s ••••••••••••••••••••••••••• ft/ft

Cross sectional flo'"' area. a

Manning's roughness coeff., n ••••••••••••••

1 49 2/3 1/2
V _ • r s Compute V •••••••

n

Land

T t

Surface description (table 3-1)

6.

5.

1.

20.

19.

16.

17.

9. ~atercourse slope, s ••••••••••••••••••••••• ft/ft

3. Flow length. L (total L i. 300 ft) •••• •••••• ft

2. Manning's roughness coeff., n (table 3-1) ••

4. T",o-yr 24-hr rainfall, P2 ••••......•.••...• in

14.

18.

8. Flo'" length. L •••.••••....••••••.••••.••••. ft

15.

13. ~etted perimeter. P'" ••••••••••••••••••••••• ft

Channel flow

12.

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

Shallo,", concentrated flo~ Segment ID

7. Surface description (paved or~ •••••

NOTES: Space for as many as t~o segments per flo~ type can he used for each
",orksheet.

Sheet flo'" (Applicable to Tc only)

Circle one: Tc

Circle one: Present Developed

. Pro j,"ct --jtbP-'A4~~o.,..Lle-=----,-T~ax~h=---t:l_~_
Location __...SJ.?==:e:__I"--"O"- _

1
I.. "
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1
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Include a map, schematic, or description of flo~ segments.
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Date _
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;2300
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j. Cf
.3,-/ 1+1

1+1
ft

hr

hr

hr

ft/s

ft/s

By 1/.#2
Checked

ftlft

Segment ID

Segment ID

Segment ID

Compute Tt

Compute Tt

Coupute Tt ••••••

or T
t

(add T
t

in steps 6, II, and 19) •••••••

slope. s •••••••••••••.••••••••••....••

0.007 (nL)0.8

P
0.5 0.4

2 s

L
~----

3600 V

Table C-21

Time of Concentration for Subbasin IIA
in White Tanks #4

, Work$~eet 3: TIme'ofconcentration ctc) .or traveltime (Tt)

T
t

~atershed or subarea Tc
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Flow length, L

a
Hydraulic radius, r ~ -- Compute r ••••••• ft,

Pw
Channel slope, s ••••••••••••••••••.••.••••• ftlft

Cross sectional flow area. a

Manning's roughness coeff., n •••••••••••.••

1 49 2/3 1/2
V _ • r s Compute V •••••••

n

Land

T t

Surface description (table 3-1)1.

6.

5.

9. ~atercourse slope. s ••••••••.•••••••••••••• ftlft

7. Surface description (paved or~ •••••

8. Flow length, L ••••..•.••••..•.••••••••••.•• ft

17.

14.

4. T~o-yr 24-hr rainfall, P
2

•.•••••...•••.•••• in

3. floW' length. L (total L i. 300 ft) •••••••.•• ft

2. Manning's roughness coeff., n (table 3-1) ••

18.

19.

16.

20.

12.

15.

10. Average velocity. V (figure 3-1) •••••.•••••

13. ~etted perimeter, Pw ••••••••••••••••••••••• ft

Channel flow

Shallow concentrated flo~

Circle one:~ Developed

Circle one: ~ Tt through subarea

NOTES: Space for as many as t~o segments per flo~ type can be used for each
~orksheet.

Sheet flo~ (Applicable to Tc only)

,Pro j~ct ~Ct:l.LCJ~~~I<~,~1a""-J.IZ.L.C:.i~s,---~-"--'! _
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By lfI£
Checked

ft/s

ft./ft.

Segmene ID

Segment ID

Coopuce T e

Compute r •••••••

Compute Tt.

Comput.e Tt. ••••••

or T
t

(add T
t

in steps 6. II, Bnd 19) •••.••••

a
r --

p~

slope. s ••••••••••••••••••••••••••••••

0.007 (nL)0.8

P
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2 s
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Table C-22

Time of Concentration for Subbasin llB
in White Tanks #4

'. Work$~eet 3~' TIme' .~fconceritration ITc) .or travel time (Tt)

T
t.

~acershed or subarea T
c

(21()..VI·TR·SS, Second Ed., June 1986)
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Flo~ lengt.h. L

Hydraulic radius.

Manning's ro~ghness coeff., n •••••••••••.••
1 49 2/3 1/2

V _ • r s Comput.e V .•.••••
n

Cross sectional flow area. a

Land

T t

Surface description (table 3-1)1.

6.

5.

17.

19.

14.

4. Two-yr 24-hr rainfall. P2 •••••••••••••.•••• in

3. Flow length. L (total L i. 300 ft) •••••••••• ft

2. Manning's roughness coeff •• n (table 3-1) ••

18.

16.

20.

9. Watercourse slope. s ••••••••••••••••••••••• ft./ft

Include a map. schemaeic. or descripeion of flo~ segmenes.

NOTES: Space for as many as e~o segmenes per flo~ eype can be used for each
~orksheee.

15. Channel slope. s ••••••••••••••••••••••••••• ft/ft

13. Wetted perimet.er. p~ ••••••••••••••••••••••• ft

10. Average velocit.y. V (figure 3-1) •••••••••••

" .. ". :

12.

Channel flow

Circle Developed

Circle chrough subarea

Shallow concentrat.ed flo~ Segment. ID

7. Surface description (paved or~ •••••

8. Flow length, L •••••.•.••••••..••..•••••••.. ft

Sheee flow (Applicable co Tc only)

Proj~ce CJh;*- 7O~k.5
Locaeion _-'-'Il'-..:.b-J- _

I
I· -........

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Include a map, schemat.ic, or description of flo\> segments.

D-3

(Reference 7)

Dat.e _

Date' _

I+ I

rflooo
1012

\.71
;';lk 1+1

./6
300

j. '!
.0:<
.3£ 1+1

ft

hr

hr

hr

ft.ls

ftls

By J!dz?
Check.ed

ft/ft

Segment ID

ft
2

Segment ID

Segment ID

Compute Tt.

Compute Tt

Compuce Tt ••••••

or T
t

(add T
t

in seeps 6, II, and 19) •••••••

slope. s •••••••••.•••.•••••.••.•.•••..

0.007 CnL)O.S
0.5 0.4

P2 s

Watershed or subarea Tc

L
T t - 3600 V

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

a
Hydraulic radius, r - - Compute r ••••••• ft '

p\>

Channel slope. s ..••••••.•••••••••...•••••• ft/ft

Manning's roughness coeff., n ••••••••••••••

1 49 2/3 1/2
V _ • r 6 Compute V ••.•.•.

n

Cross sectional flo\> area. a

Land

T 
t

Surface description (table 3-1)

6.

5.

1.

19.

20.

17.

18.

16.

14.

15.

Channel flou

10. Average velocity. V (figure 3-1) •••••••••••

2. Hanning's roughness caeff •• n Ccable 3-1) ••

9. ~atercourse slope. s ••••••••••••••••••••••• ft/ft

8. Flo\> length, L •••.••••.•.••.••..•••••.••••• ft

3. Flo\> length. L (tocal L i. 300 ft) •••••••••• ft

12.

4. T\>o-yr 24-hr rainfall. P2 •••••••••••••••••• in

13. ~etted perimeter. Py ••••••••••••••••••••••• ft

Table C-Z3

7. Surface description (paved or ~av~ •••••

Shallou concentrated flo\>

Sheet flo\> (Applicable co Tc only)

Circle one:~ Developed

Circle one: Q Tt t.hrough subarea

NOTES: Space for as many as t.uo segments per flou t.ype can be used for each
\>orksheet..

Time of Concentration for Subbasin llC
in White Tanks #4

,Works~eet 3~ 'Ilime'c;Cconcentration <Tc) ortraveltime(Tt)

Pro j",ct ~M~Lh~'--=--~Ja-r..==~i::.:::J~_~--,r,---_
Loca t. ion _J-/.!.../--'C-~=--------------

1
I::,

"
, .'

1
1
I
1
1
1
1
(I
"

1
I
1
1
1
1
1
I
'I



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

D-3

(Reference 7)

Date _

,Date _

I,
I
I

I T+1

I
i
I
i
1//·;200

,012

}·77
1· 73-1+\

I

ft

hr

hr

ftls

ft/s

5y

Check.::c

1.15
ft 13DO

in II. Y
ft/ft I, O;;JS-

hr 1.33 \+IL--~c0J

Segment ID

Segment ID

COt:lpute Tt

Compute Tt

Compute Tt ••••••

or T
t

(add T
t

in ~teps 6. II, and 19) -.~••..

slope, s •••••••••••••••••••••••••••.••

0.007 (nL)0.8
0.5 0.4

Pz s

Table C-24

Time of Concentration for Subbasin lID
in White Tanks #4

. Works~eet 3:' TIme'of-concentration ITc) .or traye! time (Tt)

~atershed or subarea Tc

(21G-VI-TReSS, Second Ed., June 1986)

Flov length, L

T __L__

t 3600 V

Manning's roughness coeff •• n •••••••••••.••

I 49 Z/3 1/2
V _ • r s Compute V •••••••

n

a
Hydraulic radius. r·-- Compute r ••••••• ft,

Pw
Channel slope. s ••••••••••••••••••••••••••• ft/ft

Cross sectional flow area. a

Manning's roughness coeff., n (table 3-1) ••

T •
t

Land

Flow length, L (total L ~ 300 ft) ••••••••••

Two-yr 24-hr rainfall, Pz .

Su'rface description (table )-1)1.

6.

3.

5.

4.

2.

19.

18.

17.

14.

16.

8. Flow length, L •••••••••••••••••••••••••••.• ft

ZO.

13. Uetted perimeter. Pw ••••••••••••••••••••••• ft

9. ~atercourse slope, s ••••••••••••••••••••••• ft/ft

15.

10. Average velocity, V (figure )-1) •••••••••••

Channel flow

12.

Shallow concentrated flow Segment ID

7. Surface description (paved or~ •••••

Circle one: ~ese~ Developed

Circle one: ~ Tt through subarea

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

Sheet flow (Applicable to Tc only)

" •• 6 ...

Proj~ct ~w,=--":""'::"~2--.=.......--JL'-:='a~n.J..L:;/U=:.....--~-!...~__

Location _...-J/L.;/l--7)~-----------_

I
I" "

......

I,

I
I
I
1
1
I
'I
I
I
I
I
1
1
I
I
'I



I Table C-25

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

(Reference 7)

Date _

Date _By I/d/?
Checked

Time of Concentration for Subbasin 12
in White Tanks #4

'. Works~~t 3~" TIme" or"concentration ITc) ortrayeltime (Tt)

<tEes~ Developed

~ T
t

through subarea

NOTES: Space for as many as tuo segments per flou type can be used for each
W'orksheet.

Circle one:

Circle one:

-.. -...

"Proj~ct --,t..-c<M:..L...!~~~k~~T4n=rJ...Ck=-="..5:-.--P'"-L.r(_

Location _~J_;J.. . _
I
I

I

I

9. ~atercourse slope, S ••••••••••••••••••.••••• ft/ft

1+1

3'900

.0 \ \

J.7-
.lo2 1+1

liS-

300

/. '-!
.0/ /

,1-b 1+1

hI'

ft

ft·

hI'

in

ft/s

ftls

Segment ID

Segment ID

Compute T t

Compute r •••••••

Compute Tt

...............................................................

\.Iatershed or subarea T
c

or T
t

(add T
t

in steps 6, 11, and 19) .•.•..•

Flov length, L

T __L__

t 3600 V

Manning's roughness coeff., n •••.••.•••••••

1 49 2/3 1/2
V _ • r S Compute V •••••••

n

Hydraulic radius,

Cross sectional flow area, a

Land slope, s •••••••••••••••.•••••••••••••• ftlft

0.007 (nL)0.8
T

t
- 0.5 0.4 COI:lpute T t •• •••• hI'

P
2

s

Surface description (table 3-1)

6.

5.

4. T",o-yr 24-hr rainfall, P2 •••••••••••••.••••

1.

19.

20.

17.

18.

14.

16.

12.

Channel flo'"

10. Average velocity, V (figure 3-1) •••••••••••

15. Channel slope. s •.•••••..•.••••.••••••••••. ft/ft

13. Wetted perimeter. Pu ••••••••••••••••••••••• ft

2. Manning's roughness coeff., n (table 3-1) ••

3. Flo'" length. L (total L ~ 300 ft) •••••••••• ft

Shallov concentrated flov Segment ID

7. Surface description (paved or~ •••••

8. flow length, L •••.•..•.••.•.•.•..•••••••••• ft

Sheet flo", (Applicable to Tc only)

I

I
I

I
I

I

I
I

I

I

I

I (21()..VI-TR-5.5, Second Ed., June 1986) D·3
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I Table C-26

Include a map. schematic, or description of flo~ segments.

NOTES: Space for as many as t~o segments per flo~ type can be used for each
...orksheet.

(Reference 7)

Date _

Date _By

Checked

6se0 Developed

~ T through subarea
~ t

Circle one:

Circle one:

Time of Concentration for Subbasin 13
in White Tanks #4

. Work.s~eet 3~ 'Piine" of concentration d'c) Dr traveltime (Tt)

_Proj,:ct -=u):<..<-JiJJ.-e""",-~"~L~~~-~}~~s_·.Jti!'----./...-i__

Locat ion __--L/~3..L.. _

I

I
I
1-

3. Flo\J length, L (total L ~ 300 ft) ••••••• ••• ft

I+ I

I

joOO 11,000

.02 . () 0 e.ff

2.;;r~ I. \
.\3 1+!;.?·7S>

.JS'
.300

j. Lf
.D;l.
.36 1+1

ft

hr

hr

hr

in

£t/s

ft/s

ft/ft

Segment ID

Segment ID

Segment: ID

Coopute Tt

Compute Tt

Coopute T
t

••••••

..........................................................

slope, s ••••••••••••••••••••••••.•••••

0.007 (nL)0.8

P
0.5 0.4

2 s

\.Iatershed or subarea T
c

or T
t

(add T( in steps 6, 11. and 19) .•.-••••

Flow length, L

l.
T t - 3600 V

a
Hydraulic radius, r - - Compute r ••••••• ft"

p~

Channel slope, s ••••••••••••••••••••••••••• ft/ft

Manning's roughness coeff., n ••••••••.•••••

1 49 2/3 1/2
V _ • r s Compute V •••.•••

n

Cross sectional flow area, a

Watercourse slope. s ••••••••••••••••••••••• ft/ft

Flo... length. L ••••••••••••••••••••••••••••• f t

Surface description (paved or unpaved) •••••

T t

Land

Surface description (table 3-1)

9.

8.

6.

7.

5.

4. Two-yr 24-hr rainfall~ P2 •.....•...........

1.

19.

20.

17.

18.

16.

15.

14.

Channel flo1o'

12.

10. Average velocity, V (figure 3-1) ••••••.••••

2. Hanning's roughness coeff •• n (table 3-1) ••

13. Wetted perimeter, p... ••••••••••••••••••••••• ft

Shallow concentrated flo1o'

Sheet flo... (Applicable to Tc only)

I
I
I
I
I


I
I

I

I

I
I
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Stage-Storage-Discharge Relationships
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Exhibit D-l
wbite 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: Hoe it works.
I

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 spillway 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 ~ ··.··Compacted Earthfill
Top of structure elevation 1216.0
Length of structure 7,667 LF
Maximum height ···· 30 feet
Top crest wi dth 10 feet
Spillway crest elevation 1210.0
Spillway capacity ·ll,750 CFS
Drainage area .. ~ ·····24 square miles
Storage capacity ···2,655 acre feet
Maximum water surface elevation 1213.0
Freeboard
Peak i nfl ow
Peak outflow
Drawdown time ······ .80 hours
Principal outlet qischarge rate
P · . 1 tl t t t 3 I'ngated p,·pes - 2 ea. 48" RCPr,nc'pa ou e s ruc ure ············ ~

1 ea. 24" Rep
APP-67



LEVEL OF PROTECTION:

Total Costs for White Tanks #3 &#4

ADWR Operational Certificate Issued: date

Federal: $199,088
Local: Land, relocations, engineers;

Total $218,287

October 16, 1974

APP-68

Site Map
Stage Storage Curve
Storage Discharge Summary
Area &Capacity Curve - Attached
Spillway Discharge Curve - Attached
Outl et "t1'1 Di scharge Curve - Attached

Exhibit D-l
(continued)

ENCLOSURES:

Dam Safety Status:

I
I
I
I i

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Exhibit D-l
(continued )

MAINTENANCE RESPONSIBILITIES

I
I
I
I
I
I
I
I
I
I
1 )

I
I
I
I
I
I
I. . .

I \
.I

Bank Protection - Ricrao
Bridces - Pedestrian
Bridges - Vehicle
Culverts, Box
Culverts, Pipe
Drainage Channel - Lined
Drainage Channel - Unlined
Droo Structure
Embankment
Embankment. Soil Cement
Fencing
Flooo'Hay - Lined
Floodway - Unlined
Gated Outlet
Gates
Gutters, Concrete
Hich Flow
Landscape
Low Flow
Manholes
Meter Houses
Outlet Structure
Pilot Channel
Pool Area
Principal Outlet
Ramos, Concrete
Retaining Wall
Richt-of-\.Jay
River Clearinc
Roads - ASPhalt
Roads - Dirt
Side Inlet
So i llway - Earth
Soillway - Lined
Stilling Basins
Stormdrain Pioe
Trash Racks
Vegetative Drains

30

i5.0!l4

3

3.7

12

APP-70

acres
each
each
each
each
feet
miles
each
acres
acres
feet

acres
each
each
feet
acres
acres
acres
each
each
each
miles
acres
feet
feet
feet
acres
acres
miles
miles
each
acres
feet
each
feet
each
each

Structure:
_W_h,_.t:...:e:.....-:..T~a_n k_s---:;.#..,:.3__...::6A 200

.: .
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Table D-l
White Tanks #3 Discharge

- Stage Rating Curve
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TEM was located at the intersection of Jackrabbit Trail and McDowell
Road.

Adjusted *
~ 07(86 Elevation Station

1-.-1 1208.348 1212.1 10+00
.:\-2 1208.622 1212.4 19+95
.:\-3 1208.849 1212.63 30+00
.:\-4 1209.542 1213.32 40+00
A-5 1210.939 1214.72 49+88
A-6 1211.163 1214.94 60+08
A-7 1211. 017 1214.8 70+07

B-1 1198.268 1202.05 10+00

B-2 1189.701 1193.48 19+95
B-3 1187.264 1191. 05 30+00
B-4 1189.354 1193.14 40+00

B-5 1187.837 1191. 62 49+88

B-6 1186.724 1190.51 60+08

B-7 1192.518 1199.30 70+07

2

II

3.781

APP-73

1075.80
- 1072.019

Figure D-2

Adjusted Elevations for White Tanks 13
(SCS)

FeD Elevation
SCS Elevation

8

.5 I t I

I
V, I. II CD

+----SITE-t3 ~r~ -'-!--------+--
~ ~ I I

~~ ~~ 9 I /0 I
\-1 / ~19 I

~1+---+----_+-

I
I
I
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I
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Table D-2

Determination of Spillway Capacity Requirements
for Vhite Tanks 13

Hazard Potential Classification:
I
I
I
I
I
I

Land Use
Conditions

Existing

Future

Category

Significant

High

Urban
Development

No urban development
and no more than
a small number of
habitable structures

Urban development
with more than a
small number of
habitable structures

Economic Loss

Appreciable
(Notable
agriculture,
industry, or
other structures

Excessive
(extensive
community,
industry, ag.)

3432 acre-feet

I
I

Size Classifications:

Category

Maximum Height

Reservoir Capacity

25 feet

Rating Factor

1

3

I
I Recommended Spillway Design Floods:

4 (Medium Dam)

I
I
I
I
I
I

Hazard Category

Significant

High

Size Designation

Medium

Medium

APP-74

Inflow Design Flood Magnitude

1/2 PMF

1/2 PMF to PMF
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Table D-3
White Tanks #3 Stage-Storage Curve

Structure 13

48"
48"
24"

Pipe Size

1193.65
1191. 68
1192.556

Elevation

VOLUME (acre-feet)

NE end: 1214
SW end: 1209

Station
---------

K: 29 + 00
L: 46 + 00
M: 63 + 80

1188 73.2

1190 116.1

1192 155

1194 243

1196 370

1198 567

1200 866

1202 1234

1204 1628

1206 2096

1208 2723

1210 3432

1212 4111

1214 5230

1216 6068

EL""'EVATION (msl)

Vnite Tanks Structures
Stage/Storage Curves

Control Points of Emergency
Spillways:

Invert Elevation of Spillways:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX D-2

White Tanks 114

Stage-Storage~Discharge Relationships
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AUTHORIZATION: Pilot

CONTRACTOR: Donen & Sons

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

FUNCTIONAL DESCRIPTION:

118 hou rs
3D" RCP .75 cfs
36" RCP = 108 cfs
2 gated pipes

1 each 3D" RCP

14.23 square miles
2250 acre feet
1053.0

Compacted earth fill
1056.0
6,839 L.F.
20 feet
10 feet
1050.0

APP-78

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 1-10 via
several routes; 4 each 10 1 X 8 1 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.

Exhibit 0-2
White Tanks #4 Structure Specifications

Avondale Wash a tributary to the Gila River

PROJECT FEATURES:
Type of structure
Top of structure elevation
Length of structure
!~aximum Hei ght
Top Crest Width
Spillway Crest Elevation
Spillway Capacity
Drainage Area
Storage Capacity
Maximum Water Surface Elevation
Freeboard
Peak in fl ow
Drawdown Time
Principal Duilet Discharg~ Rate

Principal Outlet Structure

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

DATE OF CONSTRUCTION AWARD:

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

DATE OF FINAL ACCEPTANCE: 1954

FEDERAL SPOHSOR: Soil Conservation Service (1954)

DOCUMENTATION: ~atershed Workplan title/date; supplements EIS date approved.

WATERSHED AND RELATIONSHIP TO OTHER STRUCTURES:

PROJECT TITLE: White Tanks Retarding Dam No.4

..:..
.' .'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I·.
I'
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Exhibit D-2
(continued)

1 each 36" RCP

Diversion dikes at both ends
of Structure

* Emergency Spillways (2), one at each end of the structure

LEVEL OF PROTECTIO~:

COSTS:

FEDERAL: $199,088

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

TOTAL COST OF PROJECT: $377,258

ADWR OPERATIO~L CERTIFICATE ISSUED: October 16, 1974

DAH SAFETY STATUS: UNSAFE

EHCLOSURES: Site Map Attached
Stage Storage Curve
Stage Discharge Curve
Storage Discharge Su~mary

Area and Capacity Curve
Spillway Discharge Curve
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Exhibit D-2
(continued)

MAINTENANCE RESPONSIBILITIES Structure:
_W_1h_i_t_e_T_a_n_k_s--:.;.#_4 6A20 1

Bank Protection - Riorao
Bridqes - Pedestrian
Bridaes - Vehicle
Culverts, Box
Culverts, Pioe
Drainage Channel - Lined
Drainaqe Channel - Unlined
OraD Structure
Embankment
Embankment, Soil Cement
Fencing
Floodway - Lined
Floodway - Unlined
Gated Outlet
Gates
Gutters, Concrete
Hiah Flow
Landscaoe
Low Flow
Manholes
Meter Houses
Outlet Structure
Pilot Channe 1
Pool Area
Princioal Outlet
Ramos, Concrete
Retaining \.Iall
Right-of-\.Iay
River Clearing
Roads - Asohal t
Roads - Dirt
Side Inlet
Soillway - Earth
So illway - Lined
Sti 11 ing Bas ins
Stormdrain Pioe
Trash Racks
Vegetative Drains

13.218

'?

7

18.5

22 1

130

4.4

7.4

APP-80

acres
each
each
each
each
feet
miles
each
acres
acres
feet
feet
acres
each
each
feet
acres
acres
acres
each
each
each
miles
acres
feet
feet
feet
acres
acres
miles
miles
each
acres
feet
each
feet
each'
each
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Table D-S
Villi te Tanks #4

Stage/Storage Curve

~hite Tanks Structures
Stage/S~orage Curves

Structure ;4

Bottom elevation of the excavation pit: 998.0

Top elevation of the excavation pit: 1040.0

Elevation of the Emergency Spillvays: ~est end - 1048.5; East end - 1049.0

----------- -----------
Elevation Pipe Size

1
I
I
I
I
I
I
I
I
I
I
1

Invert Elevations of the Spillvays:

ELEVATION (msl)

1000

1010

1020

1030

1040 (in the pit)

1040 (next to the darn)

1040 (total)

1042

1044

1046

1048

1050

1052

1054

Station

N: 17 32
0: 58 + 50

VOLUME (acre-feet)

2.4

49.8

135

239

370

90

460

550

667

840

1051

1317

1666

2082

1039.18
1041.68

30"
36"

I
/OSb ;}j6(
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I
Figure D-5

Adjusted Elevations for White Tanks #4
(SCS)

I _T8.1./.. (,?#,3() I
i,/ 3/4 P PI?C. in Pol-hole IT --I--

I I

I-T
I

TBM ~as located at the intersection of Jackrabbit Trail and McDovell
Road.

Adjusted >:

~ 07/86 Elevation Statio::

C-l 1051.059 1054.9 00+47
C-2 1051.666 1055.5 10+00
C-3 1051.596 1055.4 19+62
C-4 1051.642 1055.4 29+59
C-5 1052.182 1056.0 39+64
C-6 1052.045 1055.8 49+68
C-7 1051.498 1055.3 59+87

D-1 1046.492 1050.27 00+47
D-2 1037.935 1041.72 10+00
D-3 1033.022 1036.80 19+62
D-4 1032.609 1036.39 29+59
D-5 1035.132 1038.91 39+64
D-6 1036.165 1039.95 49+68
D-7 1039.749 1043.53 59+87

I
I
I
I
I
I
I

*

FCD Elevction
SCS Elevation

1075.80
- 1072.019

3.781
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't~ble D-6

Determination of Spillway Capacity Requirements
for Vnite Tanks #4

Hazard Potential Classification:

I
I
I
I
I

Land Use
Conditions

Existing

Future

Category

Significant

High

Urban
Development

No urban development
and no more than
a small number of
habitable structures

Urban development
with more than a
small number of
habitable structures

Eccnomic Loss

Appreciable
(Notable
agriculture,
industry, or
other structures

Lxcessive
(extens ive
community,
industry, ag.)

I
I

Size Classificatio~s:

Category

Maximum H9ight 17 feeL

Rating Factor

a

I
Reservoir Capacity 1184 acre-feet 2

2 (Small Dam)

I Recommended Spillway Design Floods:

I
I
I
I
I
I

Hazard Category

Significant

High

Size Designation

Small

Small

APP-85

Inflow Design Flood Magnitude

100 year to 1/2 PMF

1/2 PM?
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APPENDIX E

Culvert Capacities for White Tanks 13 Watershed
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APPENDIX E-l

Culvert Capacities for Olive Avenue at Beardsley Canal
(Present and Proposed)
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Table E-1
Olive Avenue Culvert Capacity (~'{isting)

(Reference 1)

I
I

~~*******************

* CULVERT PROGRAM *
********************~

I
I

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT NO. DATE: 09-26-1989 TIME
PROJECT NAME
COMPUTED BY CHK BY :

23:41:03

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

I HYDR~ULIC ANALYSIS OF 2 - 7.6 FT. X LO.DO FT.
n = 0.0300

p. c.

I OUTLET CONTROL GOVERNS

nnET Ce'NT.

1.06 a.ou. 8.30

HW

1.00 6.45 0.406.46

OUTLET CONTROL HW = H+ho-LSo
Dc (Dc+D)!2 TW ho LSo

----- ------ ----- ----- -----
Ke H

0.20 2.24 5.32

H'·,r:H '"'-' Ir,"I ~

850.00

I
I
I
I
I
I

CONTROL H~= 8.30 OUTLET VEL=12.53 DHW=1275.90 AHW= 8.30 DN= 7.50

I
I
I
I APP-88
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Table E-2
Olive Avenue Culvert Capacity (proposed)

(Reference 1)

*************************
* BOX CULVERT PROGRAM *
*************************

" .. '. --

FLOOD CONTROL DISTRICTI
I PROJECT

PROJECT
car·; P UTED

~! ("".
1'\ ......

NMiE
8Y

OF MARICOPA COUNTY

DATE: 09-26-1989

CH!( BY

TIME

.....: .:

23:42:43

iI********************************************~********************************

I
I

HYDRAULIC ANALYSIS OF A S - 12.00 X 7.00 X 100.00 C.B.C.

I
INLET CONTROL GOVERNS

------- ----- -----

INLET corn.
q HW/D HW

OUTLET CONTROL HW = H+ho-LSo
Ke H Dc (Dc+D)/2 TW h6 LSo HW

----- ----- ------ ----- ----- ----- ------

6.361 .002.00 5.815 . 8 11.5·5 4.620.401.03 7.246080.00

I
I
I
I

CONTROL HW = 7.24 OUTLET VEL. 19.43 C'H'''' = 1275.44 DN = 2.90

I
I
I
I
I APP-89



I
I
I
I
I
I
I
I

'I
I
I
I
I
I
I
I
I
I
I

APPENDIX E-2

Culvert Capacities for Northern Avenue at the Beardsley Canal
(Present and Proposed)

APP-90



.' -

.; -. : .

9.55

.: - -..

H'·'!"

. ' ... :~ '-':'~ . =..

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

",". - ." ... ~...

CoN= 6.00

0.40

23:41:52

9.60

5.47

P . C .

TIME

AHW=

1.00

60.00 FT.

5.47

e,H'",'= 12 3 3 . 9 5

CHK 8Y :

4.94

C>Jr.; F' UTA TI C,t~

OUTLET CONTROL HW = H+ho-LSo
Dc (Dc+D)/2 TW ho LSo

APP-91

DATE :09-26-1989

H

CONTROL GOVERr-E

4.48

2 - 5.0 FT. X
0.0300n =

Ke

OF

0.20

OUTLET

HE AD'HATE R

*********************
* CULVERT PROGRAM *
*********************

OUTLET VEL=13.24

8.44

Table E-3
Northern Avenue Culvert Capacity (existing)

(Reference 1)

i . 4 1

INLET cmn.
HW/D HW

HYDRAULIC ANALYSIS

660.00

P F~CLI ECT

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PRO.J ECT
COMPUTED

CC'NTROL H',.,,= 9.55

I
I
I
I
I
I

~***********~:******************************************~**************

I
I
I
I
I
I
I
I
I
I
I
I
I



I
I

Table E-4
Northern Avenue Culvert Capacity (proposed)

(Reference 1)

***********************~~

* BOX CULVERT PROGRAM *
*************************

8. 10

4.02

LSo

0.67

DN

23:43:53

no

6.76

H+ho-LSo

100.00 C.B.C.

TIME

2.00

= 123 3 . 1 1DHW

8.00 X

6.76

18 . 3 1

CHK BY :

: 09-26-1989

5.52

OUTLET CONTROL HW =
Dc (Dc+D)/2 T'd

- 12.00 X

DATE

H

APP-92

2.0 i

MARICOPA COUrHY

OF A 8

Ke

0.40

INLET CONTROL GOVERNS

OUTLET VEL. =

8.71

8. 7 1

·NO.
NAME

BY

1 • 0 S

CONTROL DISTRICT OF

HYDRAULIC ANALYSIS

INLET CmH.
H'M'/D HW

FLOOD

7060.00

PRO,JECT
PROJECT
CmiPUTED

CONTRCIL H'd =

I
I
I
***********************************************~*****************~:**************

I
I
I
I
I
I
I
I
I
I
I
I
I



APPENDIX F

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

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

C~oss-Section Locations
fo~ hEC-2 at Northern Avenue
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APPENDIX H

Wash West of Jackrabbit Trail
Culverts and Channel Capacities
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CRITICAL VELOCITY= 9:24 (FT/SEC)
FROUDE NUMBER= .893
SPECIFIC ENERGY, E=
wETTED PERIMETER=
HYDRAULIC RADIUS=
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Table H-l
Channel Capacity

for Wash West of Jackrabbit Trail

RESULTS:
Q= 2127.5 (CFS)
A= 250.2 (SQ FT)
V= 8.50 (FT/ScC)
W.S. wIDTH= 89.0 (FT)
CRITICAL DEPTH= 3.27 (FT)
CRITICAL SLOPE= .009573 (FTjFT)

N= .03000
S= .007500 (rT/FT)
Z= 5.00:1
B= 54.0 (FT)
D= 3.50 (FT)
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4.76 (?T)

136.73 (FT)
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CRITICAL VLLOCITY= 9.64 (FT/SEC)
FROUD~ NUMBER= .907
SPECIFIC ENERGY~ E=
WETTED PERIMETER=
HYD~~ULIC ~~DIUS=
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Table H-2
Channel Capacity with Increased Bottom Width

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

.007500 (FTjFT)
5.00:1

3.50 (FT)

RESULTS:
B= 101. 0 (FT)
A= 414.9 (SQ FT)
V= 8.99 (FT/SSC)
W.S. WIDTH= 136.0 (FT)
CRITICAL DEPTH= 3.29 (FT)
CRITICAL SLOPE= .009276 (FTjFT)

N=
Q=
s=
Z=
D=
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CRITICAL VELOCITY= 10.64 (FT!SEC)
FROUDE NUMBER= .932
SPECIFIC ENERGY, E=
VETTED PERIMETER=
HYD~~ULIC ~~DIUS=

Table H-3
Channel Capacity with Increased Depth

for Wash West of Jackrabbit Trail
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RESULTS:
D= 4.75 (FT)
A= 369.7 (SQ FT)
V= 10.09 (FT/SEC)
V.S. VIDTH= 101.5 (FT)
CRITICAL DEPTH= 4.56 (FT)
CRITICAL SLOPE= .008734 (FT/FT)

N= .03000
Q= 3730.0 (CFS)
S= .007500 (FT/FT)

'Z= 5.00:1
B= 54.0 (FT)
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Figure H-l
Aerial Schematic

of Wash West of Jackrabbit Trail
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