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pipe and basins is below the Agua Fria

highwater for a SO-~ear stora•

Self-cleansing velocity at 1/4 full is

less than the required ainiaUlll of 2 fps.

tJI Maintenance costs would be higher than

(2)

Alternate One.

-11-

(4) Re~ired right of way purc~ase is less

than Alternate Three but more than

Di.sadvantages

(1) The outlet flowline elev~tion of the

other alternates.

Advantages

(1) Provides sufficient borrow required

fox freeway embankment.

(2) ~torage capacity is sufficient for

any size outlet pipe (36- or larger).

(3) Costs the least of the three alternates.

The storm drain profile is similar to

3.. Alternate Three (Based on borrow required for

freeway emban~n~ and require.s a basin 145'

videl" Lhar. Alternate One)

DISCUSSION (continued)III.

Alternate Three.

within the range
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III. DISCUSSION (continued)

(5) 'l'he ain1mwll self-cleansing velocity is

provic.ec!.

Disadvantages

(1) The required right of way purchase is

the largest of the three alternates.

-13-
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III. DISCUSSION (continued)

C. Comparisons of the Three Alternates

1. Essential Features: TABLE A

Feature Altemat..e 1 Altemate2 Alternate 3

1. Right of way required (acres) 110 128 136

2. Naninal basin width (ft) 600 700 745
Naninal basin length (ft) 8,150 8,150 8,1~0 '

3. Hi¢-ter elevation (mininum
freeOOard = 1.3') 983.5' 982.5', 982.1'

4. Storage capacity (acre-feet) 773 1,068 1,020

5. Rmoff for 24-rour stom
(acre-feet) 945 945 945 ~

6. Available exeavaticn (c.y.) 1,8S9,onO 2,450,000 2,409,000

7. QItlet pipe data:

a. !bxiliielk3ed pipe size oQ" 48" 48"

b. Hanning's On" value .014 .014 .014

c. .UJcie~ iio«l~ t::~'=VCli..l..:.;.·. !):~.:. l:l~l:l C;' Q·'O.5'

d. 5O-year storm highwater
elevaticxl at Van Buren
atd the Aqua Fda River 970.5' 970.5' 970·.5'

e. MiniJlun pipe grade (l) .0624 .0451 .0624
Average pipe grade (l) .0323 .0769 .0923

f. Pipe l.ergth 5,600' 5,600' 5,600'

g. velocity @ 1(2 full (cfs) 3.9 2.5 3.0

velocity @ 1/4 full (efs) 2.7 1. S' 2.1

h• Time to l!IlPtY basins
(~) 7 14 12

i. EBtimabld COtIt/l.f. of
pipe (dollars) 10 55 55

-14-
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40

47

2,048

80.000

308,000

1,807,000

Alternate)

$ 680.000

TABLE B

$2,875,000

$ 599,000

2.082

2,450

~

308,000

1,838,000

$ 640,000
A1ternate2

(428)

1.580

1,859

- 279,-

88O,00C!

258.000 81,000

1,394,000

$ 550,000

392,000

A1ternat'!!1

$3.474,000 **$2,867~000

$ 607,000

-~

Excavation and Borrow Requirement:2.

DISCUSSION (continued)III.

Item Altemate31 Alternate
3
2 Alternate 3

:;;;;;;;i;~~~iili;f;;;;;-----EC~.Y(':-2!XU:I0~~C£:.~y~.=X~1~0~_1~ )~tial available fran - c.y.2!.....!L
basins.

tess lS' shrinkage

'lbtal excavat:i.al available
after shrinkage

Less bonow regui.ra:i far
project. ***

'1btal surplus or deficiency ( 1
after shrinkage

~~or deficiency ( )
ge , (503) 8

***Includes 5' acilitional. 7
for shrinkage factor variatial.

3. Cost Comparison: TABLE C

Right of way @ $5,000/acre
60" Pipe @$70/1.f.
48" Pipe @ $55/1.£.,

Excavatial @ $0. 75/c.Y.

brow for freewzsy 81b1n1cme:nt
@$1.75/c.y.

CUlverts under Litchtie1.cl Iblld
and Railroad CI'068ings

'ltfrAL*

Slivirqa ,OVer Alternate Qle
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A.tUZU~A hiuH·wA Y Di:i'AT,,"'rMEi-:-r
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
SCS METHOD: PART n

future
LOCATION DATA: u, r:n' """'/7 J.,.~,." O-'(Io"n IV County' ·~!.:.!'W1LrlJ.'C"')r::?~~!..-_---Highway Ll , c, I.J<:::, ~,- rf ~ 'A - - •

Location 8,,~;'(~i,-;''!:~,lid hit f • ~ r:;;..,3
- - . ( ) Sta.tion 67bO <Aow('om dQnn '2JProject No. /-Z,;·!O-Z -, -- -

Name of Stream, ------

DES:

DESI

LOCi

Stor

~

193 1 ho

122 L.!!;

16¥ D.!
(, he
It he
tJiJ
Cor

'.?h

fi3/

__..JZi,:.Ji,3:....---:bour.

~.

A real Direct
Pr"c:i itaHon RUDOff

Z.8 inchea
3. '3 incbea

C=[{o.8Z.xo.80)+ (1,Ei/to. 5?fI-:-2.#:. 0.59
90

Areal
R"ductiOD

oez immerctal( ifb ~~~::" mil".
18'1 !l?sldenflalj --:Z~/,~7~OO~:--feet

1073 fed
--..f.qv~J~(,.J..---'I"d oJ- t
_~Q.J,.;IfO~-_'1t Not lepre-;eMa 1:2

o.eeir fOr 7/00:
__-"... '1t o.'I3~ for 470:) ,
__~c_-_· a~~~r~WO

Storm Point
Duration Prec:l Itation

1 hou:,

DESIGN COMPUTATION:
Curve Numb" r
Time of Conc"ntration
Peak Design Dillcharle
ap=~ =

0+ .6Ye:
2'

DESIGN DATA:
Design F'requ"ncy
Drainage Ar"a
Drainage Ler.gth
Elevation

Top of Drainag" area
At Structur"

Drainag" A r"a Slop"
V"getat'iv" Cover Type
V"gdativ" Cover Density
Soil Group
Precipitation

P = 6 hour =
? ~ ~4. lo.".,,.. =

l.i..:'U_'__ 2:t:~__....., .:::2'"',._.'!Z.

I
I
I
I'
r-'"

1
1

I
I
I
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1
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ARIZONA lIlCHWAY DEPARTMENT
BRIDGE DIVISION

,-' ...,...,

.L!. t

1

,
, ,

, ,
, I,,

...

__--"g,'"'.u.~"---_incbe.

-----'?~-.",<~--_:,::~~~'!

_______'1<

C

County Mancopa __

Station fR;X)i m"l4J Fram '"iJ'i:~ G)

c.= [(/.()().,o.eo)t-fz.%Z~ o.Soj]":"3.ZZ a 0.59

___'""f.%w·'-- b,our.

/.00 (j;mmerc/Q~ 50 yurs
2:22. K'e$/detrl/l10 __Z-:;..::o~·,~....o:.___;,;:;re mile.

__J./.=:oQ~5";:.-_---,£eet
__.-.1",,"4,1".,.2 ,£ee t

__-,O,,-,..:=t~'OI!.--_'1<

DESIGN COMFUTAnON:
Curve Number
'I ime of Conce nt fa ticm
Peak Design Discharce

Qp=~ =
E + .6Tc
Z

DESIGN DA TA:
Design Frequency
Drainage A rea
Drainage 'Length
Elevation '

Top of Drainage area
At Str\lcture

Drainage A rea Slope
Vegetative Cove r Type
'{C:i:::t:ltiy '! Cover Density
Soil Group
Predpitation

P = 6 hour =
p = 24 hour"

P.YDROLOGlC DESICN DATA SHEET
SCS METHOD: PART n

FlJ'fure
LOCA TION DA TA:

Highway filC.:>f1her.l- PhcP-nrt
Location: f'JlfJ,",1 IH':! -1/V:'I(r Ad
Project No. Z-16--iO-2(,37!
Name of Strearn, _

I

I

• "i

I
I

,

I

I
I

!..... our ~.3 2.3 1.* ffl

Z hour 2. 1/2 '2.I/l. I."~ ?lf1

) hour 2.53 '1.'53 t.9J

I
Storm Point
Duration Precipitation

Areal
Reduction

Areal Direct
Precipitation Runoff

I
I

I
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11-15-75

---
DATE:

GADESIGNEII: _

CULVERT COMPUTATION SHEET

---

( 01' _ DlSCNAROE. SAY 025 ) 10· L·
LIIoO 10· ____

Oz' c:MtC1t DIS(;KAIIIE, SAY 050 IIEAN STIIEAII VELOCITY. __

HEADWATER COMPUTATION ~
,.

eM
.. .,; I

INLET COIlT. OUTLET CONTROL IlW -H+1Io -L'•. ~. U ..
Q ClWI'T 0 ~ z'" COIIIIENTS

I4W IIW dc+ O
zz ... u o;;j

H_ Kt II ~ TW 110 La. H~ 0 '"D 2
u >

10 . 45 1.35 .5 6. 6. 6 .

20 . 69 2.09 .5 6. 6. 6.

.go 2.70 .5 6. 6. 6.

~IIO.1ECT: I-IG-10-2 (37)

STATIO": alternate 1

i"YOROLOGIC AND CHANNEL INFORMATION

T_I • _

TWz ----

ORA".I( uu

CULYPT
O~TIOIl

ARIZONA HIGHWAY DEPARTMENT
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Box Oirder Oll,cr ass

,~I'tm!fflil1ll11lrnt.'iJ'T[ITIm1Ttmml.lilltililllthrllfllj' n

£.8 Sia. 6130fOO /New IO'J<!N' CMP.Sleeve 7

1.32.2'
~N~w Cone. Emb.
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T .. qn.73'
L .. IQuY.30'
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exist 4'x14
Sumpun(/r:1

t.8. Sta ~770fOO
New 10I/xS~' c.M.p. Sleeve

~I~ ~~ ~~ 1 ~I~ (.Hit ~~ fO~llit ~i~~ ~l ~11t ~~~ ~Im ~ -~~--~1
I ""-'- ~

/- Bollom 51oroge !3osin---"
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~ MED CURVE OA TA If W. 8. CURVE DA fA
P.l 510. ti7SQi-83.QO,RJ' PI. Sto. (jJ5qi-74.ti'1

A - /q- 27' rr Lt t1 • /q" 27' /2" Lt
D·I·OO'OO" D· 1"00'34':25
R· 572Q.58' R· 5(;75.58'
T· Qg2.12' T· Q72.8ti'
L - IQ45.33' L • /qnOO'
Ext ·S3. 5(;' Ext. "82.7i'

SI.JP~ - 0. 03Q'/ff.

Cu/fivokd land

. I ! Confroll.ine-I Sfa. ~158-1oGq,02-

. ! : 8<isl:tl/xIB'Did Diicl1 754. ~3'Lf. Med. i !?OC. (;751+14. 3G
r)(Ob/&rak ;.Remove wl/hin RI/P
: I i Con/rol Line -2 r;7S0f55./S-
i . I 203. 95'U:Med <E pa[67S01-01.J3til

.~/

~'/
/

/

fi t.13. CURVE DATA
PI. 510. 675Q,Q3./r;

Li • Iq" 21' /2" Lf.
D· O' 5q'2(j~3tI

R • 5783.58'
T • QQ/38'
L - /Q(;3,07'
txl -g4.35'
Super c 0. 03Q'/f"I:

EHRENBERG - PHOENIX HWY.
BULLARD AVE. - DYSART RD.
MARICOPA COUNTY
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J'U. Med. EPOC. r;151-f1'l3~

':1 Lana
G5
Pipe Culv.

7
/

w.8. 510. ul~OfOO
8 N~JI./ IOU"CMPSleeve

E.8. Sfo. V7~OfOODNew IO'xS('CMPSleeve

PI Sia G7SQf83 qO ~Med.
!fB' I Pi']

~d Land

~ W. B. CURVE DA TA
1,510. 075Qf74,{j4
I • /q" 27' /'r Lt
) • ;" OO'34~25
) • SO 75. 58'
.• Q72.8G'

• ;q27. 00'
'xi -g2.18'
'uPC:; - 0. 03Q'/fl.

MCDow~/I-.C.oad

"! ::x ."

f8. Sta fp770+00' 
New IO"xS6'C.Irf.P. Sleeve
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Sist Sf< /)(-2'CbIJC:'O/!i:h, -,'
1O&~i,/n;' _ 'f"!:

157 Lt Med t rll!
New/kopllllefHdwl. t Ji-dsn I0ck i'~

Inv(d E!tv.·78f;- f ;~
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Conlra!Line -2 Sla ~802:
ft/~/Lt Med. i f.'al~80Z"'2

P/./1SIo. ~802"'50
New Z4'x jqZ'Pi e CUi

G' EiL' ~~lL
ConfrvlLine -ISh. ~!OZ/'Z334c )

!Ztf'LtM~~ i faT.~!(}2f-Z3.43~

Cu/livok,

,/BOllJm Siorog< Bosin

.5'.3;:" RtMed/an ~

NewOu1/ef flt/w! (/)ef.u/ "N")
Inv. £lev.:: 982.60

J:oundNa// inPvmf.
!<. / W

R./ W ~'lTiON
6"II/q,1; #~sure

683 Li'rJe

10q

New . Slo 6784f fjO.51-
Control Lme ~ t faT. fiJ785 f02.10 .
31i.QtLt M~· ., . sn .

J6'Iif't Meal~(J ~
NewOullellilwl.rL:ela;1oJ{'')
.lnv. £lev. =:J8Z.Z0

/'Bollam Sfora9~ Basin

j/ liIi' New C!lain Linhk.Snfd."(;n~:It:: 03
, , II' h r:.o·M~s ..... :;.

. 5lrz'ttl, lP

20'x O'Tem. .fbnsh-,&smt

C-;~N./

,New 6uorC1,Rall, lj,jpe B
.369¥5tJtLf~Rt 29r

, 5tds.,C~/a(}lc-:laO!.!, c-/ao/.z
. C~/o.03wI75'l'llJa,
; O¢fo/7,/:((J.,

Cu/lil/oleo. Land' - -1

C.O:*"I ® M:;dSfa. 6'188-1-10
//2 A!ew f-?J: /ftJRC,P
~.Mow OMin t.ink table

l\iow.?iJi65~ti3zs.h:&.rmt &rr/er.JM010.1/
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Cu/lil/oka Land

Canke/Line -2 510. 6802f23.!11
ItIG'LI:M~d i par~30Zr21:06

P.l.B. Sla ~S02f50
New 24'x ICf2'Pip~ Cu/v. @

~'_':!,--.~-=~_:::. .=-:::===--~-~i:._ .::_~-::'::.=-"-=-=----2.,;;:--~=:-.;;'~-' ~;- =:
Exist (JnauYJrolJnd /rrig. PipeT'

.13, Sm. (;IOOfOO
New /O"xS;CM.P. S/~cllel1:f' £./3. SIr:J. fir!051-00

E.B. Sfa. GtOO+OO -'i!.!./IN~w /O'x70'CMP. Sleeve @
New 10'1<10'eM.? Sleeve r::

Ii' f.13. 510, tl810 f.00
Li t RI:Sir;, 117401-00 10 6S/0.f{)() New10000tiO'CMP.S/«vc
~New 5-JVi~ knee
7~~Sid. C-/ZO/~C-/2.0Z Cu/fivofcd Lond

-lL
Con/roJ Line -/ Sitl. G30Z-l-Z3.34- /
gzCf'LtM~df paT.G302f23.4-3 /

.-----l3ofto," 510roq, BoSi"/
//

/

WB, 510. G7'15fOO
New lOx56'eMf?5/eev~

iJlTAIlS- for:.~Lifchfidd Rood
. traffic JiJlere/Jonr;e

Sec /l7terclJanqe Sheets

532'RtMcd/~n ~

lVewOGiflef Hawl (lJefdil "fI")
II7v. Elev. = '782.00

--------------~------~..ii:N:-i,-~--_r_-----~----------------{L.
FoundNai! 1/7 rYmf.

/0q

4

I
I
I
I
I
I
.- "J

I'
I
'--"1I:

I
~~, 't."':;· ••

I
,

I
I
I
I
I
I'

I



I
I
I

,

:1
~- ",i

I
I
~.

'.
~.' .~

I
I
I
I
I
I
j

I
I

I

EH RE N;B,ER:G··,PHQ;E;Nir~X,:· H!WY.
BULLAR:b ·:A\j:e:.;,·:O~·s::ltRTRb.
MARICOPA COUNty

8/0' Lt. Mea'. £'{-'or68/5 ~oo ®
2 New 84'A" 180', RCR Cu/v.
See Detail 'F'

CullivateCl LonCl

/7: /
i$:E! .

lB. SItJ. ~320f(JO

New IO'X 5(,'CJr'lf. Skcllc 7.
EX/51. 3'K/;' 2'Dirt Di c:

WB. SIo.UJ20fOO Exis':; tix/xl' Conc.Oiloh

- New1000'Z'CM.P 'l:ellc Zb
Ikw lOx I'x 20'Oyke. ;I.B. S/o. ~/Z5fOO

.Typ~ 8, SIli.C-~ qilew /0'..< 7Z'C.MP'S/cclle

.8. Sfo. (;8/5/-00
New l(?x56'CM.P.S/~~

t.8.SIrJ. at/Sf(/()
New IO'fc5G' CMf?S!t:clle n

W B. Sfo. ~82G. of 50
@NewZ4"rZ40'Pipe. Culv.
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t.B. SIo.1iI35f()() . "

N~w IO",j6'CMP.S/~~. I i
~ New (j/Jora ~olll Type 8 I
.JI,?WU Ulff.~t1.3.ff.'

Sitts. c-Iao/, C-IaOLl, C-IaOI. 2,
C-Io.03,w/75'/7o~ ~c-/o./z I

Lt -RI: SIo. ~I/OHJO 10u840~
~New S-Win: f~ce
6,N3'S1d. C-/lOI /- C-/2.02

Control Line I, SkJ.~817fHql=
&'IN5'if. Med. t po. T. ~3Z7f-63. 'f1

Exist 3'.</',,/.5'Did lJifch
Ob/iferok #R~mo~

wilhin R!JV

,w.e. Sio. u830fOO
New /O'x!l'CMPSIt:t:jI~

New /O'x 2'x35'Duke
Ti.rpt: 8, Sia C-J,O/

£.8. Sfo. 6.1251-00
New /O'&JCM.P. S/~1Ii

Cu 'fivoled :'ond

W 8. 510. ~82Gr50
@/Jew Z4."r Z40'Pipe Cvlv.
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~';mI

£.8. Sio. ~820+00
New IO'J< 5G' eMf! Skeve 7.
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New 1O'k~Z'CMJ? ~e 72
J"'w lOx 1'K 20'Duke we, Slo. (j825+00
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'.B. Sir;. ~8ISfOO
New /O'x56'CMf!SI~~

"_f~{1t;!j~qr:- -I' -. 10' \-L
'fIfrol U7~-1Sm. '15+3M'''~ ,
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