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SUMMARY

The following are the drainage calculations for the Dysart Road Project (RID Canal to
Camelback Road) (MCDOT Work Order No. 68644) which are divided into onsite and offsite
calculations.

Initially, the entire watershed that presently drains towards this section of Dysart Road
was considered in a Hydrological Study, and a HEC-1 analysis was performed for 3 different
storm frequencies of 10, 50 and 100 years. The results of this study were submitted to the
County for review and comment. It indicated that the 100 year runoff volume at the south end
of this project would be 668 cfs. The northern boundary of the drainage area was Camelback
Road since all runoff north of Camelback was assumed to flow either to the proposed Colter
Channel or the Camelback Road Channel. After review, it was decided by the County that with
the exception of a portion of the City of Litchfield Park development west of Dysart Road,
which presently drains to the intersection of Indian School Road and Dysart Road, all of the
other offsite drainage areas would not be considered in the drainage analysis. The main areas
that were eliminated were the agricultural areas east of Dysart Road. It was assumed they would
have on-site retention when developed and any 100 year storms would overflow the roadway as
they currently do.

Thus a 100 year peak flow of 238 cfs (188 cfs offsite + 50 cfs roadway r/w) was used
to size the Dysart Channel and culverts along it, from Indian School Road south to the RID
Canal on the west side of Dysart Road. This 100 year peak flow is the runoff from eastern
portions of the City of Litchfield Park. For the remaining portions of the project, the 10 year
storm and the Rational Method were used to compute the runoff generated within the roadway
right-of-way. Drainage structures along the roadway were sized accordingly.

In general, catch basins, storm drain laterals and roadside ditches were sized to
accommodate the right-of-way drainage and transport it to the northwest corner of the RID Canal
and Dysart Road. From there it will be transported in a channel westerly to SunCor property.
Pipe culverts and an inlet structure were sized to intercept the offsite 100 year flow from the
City of Litchfield Park northwest of the Indian School Road and Dysart Road intersection. It
is transported under Indian School Road and into an open channel (Dysart Channel). From there
it flows southerly along the west side of Dysart Road to the SunCor channel.

The calculations provided hereafter begin at the upstream end of the project (Camelback
Road) and continue downstream to the RID Canal. The peak flow has been computed at the
confluence point of each subdrainage area which is also the inlet of a new drainage structure.

Drainage Areas No. 11 and 12, located north of Camelback Road and south of Colter
Street, were added to the report by a change order. These two right-of-way areas drain into an
existing channel along Camelback Road and will not affect the drainage system proposed to the
south of Camelback Road.
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PROJECT: DYSAJ21 gJ? (C/;6Cpq4) STATION: ItP8 +61 gl- CULVERT DESIGN FORM
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HYDROLOGICA,L DATA EL
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DESIGN FLOWSITAILWAIER Ell~ IftlJ FALL ~
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CULVERT DESCRIPTION: TOTAL FLOW HEADWATER CALCULATIONS '" Z >-
FLOW PER c: ~ ~ ....

MATERIAL- SHAPE-SiZE-ENTRANCE ~L INLET CONTROL OUTLET CONTROL ~~~ ~g COMMENTS
Q Q/N HWI/D HWI FALL ELhi TW d d•• 0 ho ke H EL ho ~~~ ~~
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(2) HWi 10' HW ID OR HW,/D FROM DESIGN CHARTS (5) TW BASED ON DOWN STREAM (81 ELho ' ELo I H + ho
CONTROL OR FLOW DEPTH IN

(3) FALL' HW I - (EL hd- ELsI) ; FALL IS ZERO CHANNEL.
FOR aDVERTS 00 GRADE

SUBSCRIPT DEFINITIONS: COMMENTS / DISCUSSION: CULVERT BARREL SELECTED:
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o. OUTLET £~. _ 'OY,V<.'Vh1 C;vtr IOJJPI~j (L rOI'J f1. \ .l/

:~._ ~"Zl~~~~~ATCULVERT FACE _u .. - r I ENTRAN C E: 0'.C\ "',Cl"'."\ .-,
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SHEET OF
REVIEWER / DATE: /
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CULVERT DESCRIPTION; TOTAL FLOW HEADWATER CALCULATIONS a:z >-
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hd. DESIGN HEADWATER C,rc..v.Ic<..V'hI. HEAOWATER IN INLET CONTROL SHAPE:
hO. HEADWATER IN OUTLET CONTROl.

C-q=0C.I. INLET CONTROl. SECnON MATERIAL: n- O. o\'L.
o. OUTLET

ENTRAN C E: W\AJl.

)
:~'. w:~~~~~~ AT CULVERT FACE v.j IGeoov& 6-~9

.. - ---------.....--.. .
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PROJECT: DY6AIZT gp (teb644) STATION: /621/'5 CULVERT DESIGN FORM

PtA. .5 DESIGNER IDATE: ~-2Hl/'l I 7/q--z-
SHEET OF .

REVIEWER I DATE: I

HYDROLOGICAL DATA n .. , 21.&1 ' ::;!-7 ROADWAY ELEVATION : (" )

.,; 0 METHOD: f2AI!OyAl-
I-

~ 0 DRAINAGE AREA: 13. t- O STREAM SLOPE:
.

~~
J.J
~ELS': If,) So:'0

~ 0 CHANNEL SHAPE:
HWj

... o OTHER:
---rL_

~ORIGINAt. STREAMIII 0 ROUTING:

IM+ lj L FALL
~ --!l~

DESIGN FLOWS I TAlLWATER ELI If')

R.1. (YEARS) FLOW(efs) TW (tt) Ib.~O .,/ S ... So - FALL I La EL : 16,~+ (It)

"k~, ~ 'l.S; ** S. a· CDrs !{.t 0

10
La" [@.4-

/"',to v/
~ &/1 floW Wir.~Jl tip 0J ve.J( ~ .1. s \2J (E..C.R)

CULVERT DESCRIPTION: TOTAL FLOW HEADWATER CALClA.ATIONS «z >-
FLOW PER .J~2 I-t

INLET CONTROL OUTLET CONTROL oel-
MATER I A L • SHAPE· SIZE· ENTRANCE ....-. «:-e "'u COMMENTS1-0> .Jo

Q Q/N HWI/D HWI "~~L
EL h' TW de de·O h k. H EL ho !e ... I-.J

(41
1

(Sal
... .J "' ...(e f I) /II (2i 15'1 -Z- (71 (81 u% ... 0>

ecr. ' " !-IVi/L. W~ to.t.. - (J,gs 1..11> - 19,/,/ 1.. !? I. {p '2,0 25 0,2.- g,&>8 Nfl 11.11 4.1 0"'-,c. - ewe. - 30 - G,....we. e.--J

TECHNICAL FOOTNOTES: (4) ELhi" HWi' ELI (INVERT OF (6) h o ' TW or (dc ' 0/2)( WHICHEVER IS GREATER)

(I) USE Q/NB FOR BOX CULVERTS
INLET CONTROL SECTION)

(71 H" G. k.' IZ9n2 L11 RL33 ] V
2

/20

121 HWI/D" HW ID OR HW,/D FROM DESIGN CHARTS (5) TW BASED ON DOWN STREAM (8) EL ho ' EL o ' H + h.
CONTROL OR FLOW DEPTH IN

(3) FALL' HWI - (ELhd- EL,,) ; FALL IS ZERO CHANNEL.
FOR l'\, U<'OT<; t'lN GRADE

SUBSCR IPT DEFIN ITiONS : COMMENTS I DISCUSSION: CULVERT BARREL SELECTED:
0, APPROXIMATE

(-lAId \I ~ ~O L.t~ {t'f'"t,,,,\ fbf/ ~",ll ~lt'''.J {(,\ ,c\II. ,- S I Z E : ~O" z/I. CULVERT FACE
hd. DESION HEADWATER C-(r'(:M..lc, ....-hi. HEADWATER IN INL[T CONTROL SHAPE:
ho. HEADWATER IN OUTLET CONTROL

Ctr'~ n. cJ, Olt-I. INLET CONTROl. SECTION MATERIAL:
o. OUTLET

ENTRANCE: I-IIIIIL w/G ....OOVl (.'"c/:~ ~l'l~~~~~~AT CULVERT FACE

-
~ " .. tio
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SCALE

SHEET NO. OF _

···························4···························· ; t····..;·········,····;···! , + + +·,········i·········+········+·········,··· ··i·········,···· -··i··········1

...; ; ; ; ·····;···········t·······;·······+····..······;········ j + + ..;. ; ;. .;. , ..

............., ; , 1.. .1........., ; ; + , ;

_ 4 ; ~J c.uv.v.~.{.t ..D~~~G~, i+ .. 11 ' !....u-..~.l- :.."!II :j + -+ + .;. ...; ~.

Z & H ENGINEERING, INC.
717 West Dunlap Avenue

PHOENIX, ARIZONA 85021
(602) 997-7536

.••..••.......~ .••......L

1........, , + '.............•........................ 1...............1.

I
I
I,
I
I '

I . . . . , , ; .
...L~.:. .. a.qliL~~ ! ! ~. .' I"... .

, : ; . ; . ~ . ", •....I!.,..____
I ; ;::J.·.·.·.·if.·.··~·····'·/!.I::.·:: •.·.·.·L~·.·I:/df' 5 i- , ~:r::::. . ·····r ;--+ ;.,-..-..- ;'.-_. ..

I;J L • liB</' .Jea. ·lZ/slmi;,LJLl ··.·.·.·.·.·.··.··.··'1.·.·.·.·.·.·.·.·····1··,::1:..

., 'j!~~...:~...'~j..:~~l..·. =.1..
i

... ; ..·.•...az,.!.·.~J.. ·11<••••:.· .• '7.15·...·.). . ". ·.·.·.·.··.·.·.·.·.·.I.·.·.·.·.·.·.·.·.·.·.·.·.·,!.·_· ....·.·.·.·.·.·.1ILl ,I. ! ~.,."._,."",' j/F"4T~L~:;

I.. .LL,:! ·•••••··;l~J!d:~_;~It_+·~}·3ZT:;t='jr(,Ir., ..-_.L.Ll

1-:_:~~~r'J¥~
I
I .

I
I
I
il
I
I



- - - - - - .. - - - ___---t-- ......!- _""8m EM _~"'..

IV
J:l.
o

~--~

u

PROJECT: DpA/Z..T ,.eO (~b{P1-4 j STATION: /93110 Ll CULVERT DESIGN FORM

~)\. t:1'D DESIGNER IDATE: S\jVV\ I 7!Ci'L
SHEET OF

REVIEWER I DATE: I

HYDROLOGICAL DATA "... ~i;f ROADWAY ELEVATION : (It )

en 0 METHOD: fATlotJ.AL. 30. 6'1
~ 0 DRAINAGE AREA: '1...0 ATI STREAM SLOPE: t?44'f, .

~~w
I...

{L~EL.': Iftl So:
-~ 0 CHANNEL SHAPE: rY{'wftl.A~v HW j

w v ---rL,
l:: 0 ROUTING: o OTHER: V- .L:: ORIGINi\l STRfA

ELI~ ,1 L FALL - - -'U~_

DESIGN FLOWS I TAILWATER Uti

R.1. (YEARSI FLOW(chl TW Iftl 33.1Yl
S=oSo-FAI.LL/Lo ,

EL
o
:.M9(ft)

5.1 0./3:>'/' s. 11. M :t% t>.50/"/0 33.'yt v
'f /t27 . v

La"
e:(f' G.vc...~

CULVERT DESCRIPTION: TOfAL FLOW HEADWATER CALCUlATIONS a:z
~

FLOW PER ... ~2 I-!:
INLET CONTROL oel-

MATERIAL· SHAPE -SIZE - ENTRANCE ....... OUTLET CONTROL a:Joe wu COMMENTS1-0> "'0
Q Q/M HWj/O HWI '~~L

EL hi TW dc
dc_ 0 h ke H EL ho ~ew 1- ...

(:1
w'" :>w

(cftl III (Zi (41 (5'1 -2- (7\ 18\ U:Z:W 0>

Cmp - Dye -Ib"-M~~ 5.7 - tJCft. f. '38 - ~ ().81 /.0 /.t~ 1.25 0.5 0.(; ,'1~ <:U:::<:Z. 4.(P {)!:..
V'.v

:35:2 ;- V 35",/"1 ·Y;:1..t7£ /
, " V

TECHNICAL FOOTNOTES: (4) ELhi" HWj. ELi (INVERT OF (6) h o ' TW or (d c • 0/2)( WHICHEVER IS GREATER)

(I) USE Q/NB FOR BOX CULVERTS
INLET CONTROL SECTION)

(7) H" E_ke- (29n2 L)/RL33 ] V
Z /2Q

(2) HWI/D' HW 10 OR HWt/D FROM DESIGN CHARTS (5) TW BASED ON DOWN STREAM 181 ELho ' ELo t H • ho
CONTROL OR FLOW DEPTH IN

(3) FALL" HW I - (ELhd- ELIf I ; FALL IS ZERO CHANNEL.
FOR OJLVERTS ON GRADE

SUQSCRIPT DEFINITIONS: COMMENTS / DISCUSSION: CULVERT BARREL. SElECT,£D :
o. APPROXIMATE

C01C-(LLA(,c"lIO 0 S I Z E : I t5" 17
I. CULVERT FACE +-I6L./ (.AL ON.L.'1
hd. DESIGN HEADWATER YY'cl\..lc\vhi. HEADWATER IN INLET CONTROL SHAPE:
ho, HEADWATER IN OUTLET CONTROL c....mp n- 0,0/3l. INLET CONTROL SECTION MATERIAL:o. OUTLET ,
:~. ~~~~~~~ AT CULVERT FACE ENTRANCE: l::,..,.,1 LX (.1~l'~'
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PROJECT: DY5.4eT /2$> (lie {t/44.J.. STATION: !C,{P+ t:R8 L(. CULVERT DESIGN FORM

j)-&A!l DESIGNER IDATE: SHrY\ I 7/92.
SHEET OF

REVIEWER I DATE: I

HYDROLOGICAL DATA

nbd~"i"'7
ROADWAY ELEVATION : ( It)

.,; 0 METHOO: Et4!loNAL- 2.':::>. "...
(P·8 Ac. 0 STREAM SLOPE: 0 zl ~x ..~ 0 DRAINAGE AREA:

HW
j

I !L...ELs': Itt) So:

~~.
0 TV1Ci'W1" Ie, 0/~ 0 CHANNELS~APE:

'" o OTHER: ZJ.9~ v ---.L .£ORIG/NAt. STREAMI:: 0 ROUTING: 11 L - BED
DESIGN FLOWS I TAILWATER

~ FALL ~--

- zI. tP I ...---ELI • If')

R.I. (YEARS) FL 0 W Ich) TW (ft) S ... 50 - FALL 1 L o EL : C:' 1.l:Pt'J(II)
/0 12.j J.J(P' 5. O·2'l.";' 0

* /la'L o'EI f' Gvc.p~

CULVERT OESCRIPTlON: TOTAL FLOW HEADWATER CALCULATIONS II: >-
FLOW PER -'~ ... !::

MATERIAL· SHAPE·SIZE-ENTRANCE ........ INLET CONTROL OUTLET CONTROL ~: "'u COMMENTS>-0 -'0
Q Q/N HWj/O HW I F~~L

EL II' TW dc
dc'O h k e H EL 110 ~~

>--'
(5°1 • ::> '"Ie' .) III 12; 141

1
(S'l -r 171 lSI ux 0>

C mr- AvC-h - u I,J<. u:;-- G,45~t IZ.&) - I. t: I t.Ol - t4.ot /.'7& tJ."t6 I. ,~ 1~3 0.5 ). 'Z't.. t4'l,3 z4.'Z.'? 5. I oJ-

TECHNICAL FOOTNOTES: (4) ELllj' HWjt ELillNVERT OF (6111 0 ' TW or (dc .O/211wHICHEVER IS GR~)

(I) USE QI NB FOR BOX CULVERTS
INLET CONTROL SECTION)

(7) H' G. II•• (29n2 Ll I R L33 ] V
2

120

(2) HWI 10' HW /0 OR HW,/O FROM DESIGN CHARTS (5) TW BASED ON DOWN STREAM 18) EL ho ' EL o t H t ho
CONTROL OR FLOW DEPTH IN

(3) FALL' HW, - (ELhd- EL.,) ; FALL IS ZERO CHANNEL.
FOR <'t" vr"...o; ON GRADE

SUBSCRIPT DEFINITIONS: COMMENTS I DISCUSSION: CULVERT BARREL ~,ELECTED : ,/
0, APPROXIMATE /f. CULVERT FACE SIZE: 2,6 x.. '2..<7"
lid, DESIGN HEADWATER HcL. I L.A L. COI!.I<!.,I ' (, /_, 'r: c< C·I\..Icy A vc~"hi. HEADWATER IN INLET CONTROL SHAPE:
ho. HEADWATER IN OUTLET CONlROL

MATERIAL: c...rYlP It. O·olU>I. INLET CONTROL SECTION
o. OUTLET

ENTRAN C E: t:O,,",c\ S<..e--l~~~ w:~~~~~AT CULVERT FACE
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PROJECT: DYf;?Ai2.-r @ (0~#) STATION: 152...+bO Lf- CULVERT DESIGN FORM

DAt 4t-B DESIGNER IDATE: ........A-w) I "I/elL
SHEET OF

;

REVIEWER I DATE: I

HYDROLOGICAL DATA " .. ' il.GO'~'7 ROADWAY ELEVATION : (ft)

:! 0 METHOD: /!4710J-JAl--

~ 0 DRAINAGE Al~EA: '1. t.- O STREAM SLOPE: -

-~1
...

HW
1

J ~ELS': 1ft) So:·0
k(CL-v-----~1CAlCt l/~ 0 CHANNEL SIt~PE: i

--~. -.£ORIGINAl STRE4
... o OTHER:::: 0 ROUTI NG: -.- 11 L --- M BED

TW

~ FALL
DESIGN FLOWSITAILWATER ELI 1ft)

R.I. (YEARS) FLOwlcfs) TW 1ft)
18.'/0

S... So- FALL I La EL : /~.'5f (ft)

/0 /3/1 Z.O""~lf S • d, dO t/lll .....~ ° (~'7t:?

~kJ' ftoW Cpw\;t;"" ~f:;I(' Gt~ (! 1, s. 12J. La' /53,3'
" ;4. WWcv 5eq~vd c ~ F 1]'''-

CULVERT DESCRIPTION: TOTAL FLOW HEADWATER CALCUlATIONS a:z >-
FLOW PER ... ~ !:! .. !:

INLET CONTROL 0 .....
MATERIAL - SHAPE-SIZE-ENTRANCE IlARREL OUTLET CONTROL a:J:'" w" COMMENTS.. 0> "'0

Q Q/M HWj/D HW, FALL EL hi TW dc
dc·D h ke H EL ho ~ ...... .....

1,,°\ ...... "' ...Ie I.) III (2'1 (31 (41 (5') -Z- (71 (B) ,,:I: ... 0>

~6 C' (f;" !-IWL 'Z /3.1 zf.Cl(p >21 .vO ./

RcP- ~c - /. - 6~ve 0 - 'l.0 '5.c:o - -~ -;;. '( 2.4- C.6/\(,_

12.t,It.Cp- CI~C. - Z~'- HWL ""'/ /3.'1 - /.0 2.00 - 2tJ.1{P 2.0 1.3 1.(.;,5 t.O o. z. () .~(P /1. 'Y1 Wqf.p 5. V> .0 Ie.t=IJC

TECHNICAL FOOTNOTES: (4) ELhi' HWj. ELllINVERT 01' (6) h o ' TW orldc.O/ZlIWHICHEVER IS GREATER)

(I) USE Q/NB FOR BOX CULVERTS
INLET CONTROL SECTION)

(7) H' G. k•• (Z9n2 Ll I RL33 ] V
2

/Zg

(2) HWI 10' HW ID OR HWt/D FROM OESIGN CHARTS (5) TW BASED ON DOWN STREAM (8) ELho• ELo t H • ho
CONTROL OR FLOW DEPTH IN

(3) FALL' HW, - (ELhd- ELsI) ; FALL IS ZERO CHANNEL.
FOR ,.,. """TC> ON fiRAOF

SUBSCRIPT DEFINITIONS: COMMENTS / DISCUSSION: CULVERT BARREL SELECTED:
o. APPROXIMATE

SI Z E: '24"I. CULVERT FACE
hd. DESIGN HEADWATER C/'yc.u!u.vhi. HEADWATER IN INLET CONTROL SHAPE:
ho. HEADWATER IN OUTLET CONTROL

Cn-nC. n I. 0/2-I. INLET CONTROL SECnON MATERIAL:
o. OUTLET

ENTRAN C E: i-/rvL iN/ UrUDI/O ~NI/:~ ~~~~~~~~AT CULVERT FACE

_._---_.-...-.-~---_-... - .".
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JOB Dy?A",r ((12 ( ~ex, 0/-4 )

Z & H ENGINEERING, INC. SHEET NO. OF

717 West Dunlap Avenue
CALCULATED BY =-;;ttrY\ DATE 7 /1"-
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I

* *
* RUN DATE 10/23/1991 TIME 15:40:14 *

1*****************************************

* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1990 *
* VERSION 4.0 *

***************************************

* *
* u.s. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *

*

**

*

I
I

I

J
I

***************************************** ***************************************

I
I

x X XXXXXXX XXXXX X
X X X X X XX

X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

I
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOYN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KY.

THE DEFINITIONS OF VARIABLES -RTIMP' AND -RTIOR- HAVE CHANGED FROM THOSE USED YITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD YAS CHANGED YITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION
NEY OPTIONS: DAMBREAK OUTFLOY SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:YRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC YAVE: NEY FINITE DIFFERENCE ALGORITHM

I
I
I

HEC-1 INPUT PAGE

I LINE 10 •••.••• 1••••••• 2••••••.3••••••• 4.••••••5•••••••6•••••••7•••••••8•••••••9•••••. 10

**************************************************

**************************************************

*****************************************************************************

*****************************************************************************

*
*

* DISTRIBUTION ....••••••.•.••••.•. 6 HOUR, MCFC *
* RETURN PERIOD ...•.••••....••••..••.• 100 YEAR *

* DYSART ROAD - MARICOPA COUNTY, ARIZONA
* POST-DEVELOPMENT CONDITIONS
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10
10
10
10
10
10
IlY

10
ID
ID
10
10
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ID
10

10

1

2
3
4

5
6
7

8

9

10
11
12
13
14
1S
16

I
I

I

I

I

I



I
I 17 * PATTERN NO. .•......................•••.. 1.37 *10

18 10 * UNIT HYDROGRAPH ....................•.•• CLARK *

I 19 ID * LOSSES ........................ GREEN AND AMPT *

20 10 * TIME-AREA CURVE .•................•....• URBAN *

21 10 * FILE NAME •....................•....• OYSRT100 *

I 22 10 * DATE ........................ OCTOBER 21, 1991 *
23 10 **************************************************

*OIAGRAM

I
24 IT 5 0 0 120
25 10 5

26 KK SUB 1

I 27 KM RUNOFF FROM SUBBASIN 1
28 BA .0038
29 IN 15

I
30 PB 3.10

31 PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .075

32 PC .087 .099 .119 .147 .229 .404 .782 .884 .920 .946

33 PC .958 .969 .980 .990 1.000

I 34 LG .15 .35 3.5 .25 36
35 UC .267 .674
36 UA 0 5 16 30 65 77 84 90 94 97

I 37 UA 100

38 KK SUB 2

I
39 KM RUNOFF FROM SUBBASIN 2
40 BA .0463
41 LG .35 .31 5.5 .21 0
42 UC .700 .744

I 43 UA 0 5 16 30 65 77 84 90 94 97

44 UA 100

I 45 KK CP 1
46 KM COMBINE HYOROGRAPHS FROM SUB AND SUB 2
47 HC 2

I
HEC-1 INPUT PAGE 2

LINE 10 ••••..• 1•••••.• 2••••••.3••••••• 4..•••.• 5••••..•6•••••••7•••••••8•••••••9•••••• 10

I 48 KK 1.2
49 KM ROUTE CP 1 TO CP 2

I
50 RK 4000 .003 .020 TRAP 0 4

51 KK . SUB 3

I
52 KM RUNOFF FROM SUBBASIN 3
53 BA .011.5
54 LG .15 .28 6.6 .11 36

55 UC .533 1.865

I 56 UA 0 5 16 30 65 77 84 90 94 97

57 UA 100

I
58 KK SUB 4
59 KM RUNOFF FROM SUBBASIN 4

P3'S

I



I
I 60 BA .3868

61 LG .40 .20 5.7 .19 0

I 62 UC 1.000 .656
63 UA 0 5 16 30 65 77 84 90 94 97

64 UA 100

I 65 KK CP 2
66 KM COMBINE HYDROGRAPHS FROM 1.2, SUB 3 AND SUB 4
67 HC 3

I 68 KK 2.3
69 KM ROUTE CP 2 TO CP 3

I 70 RK 100 .005 .024 CIRC 3

71 KK SUB 5

I
72 KM RUNOFF FROM SUBBASIN 5
73 BA .0105
74 LG .12 .30 5.9 .15 52
75 UC .650 3.079

I 76 UA 0 5 16 30 65 77 84 90 94 97
77 UA 100

I
78 KK CP 3
79 KM COMBINE HYDROGRAPHS FROM 2.3 AND SUB 5 ~

80 HC 2

I 81 KK 3.6
82 KM ROUTE CP 3 TO CP 6
83 RK 250 .005 .024 CIRC 3

I #~. zu;m-"'-.iWf
i_ ..

~''''''~'.~''''''~--'"'-''''''~--,_.- ~'~'""""""'''''84 KK SUB 6
85 KM RUNOFF FROM SUBBASIN 6

I
86 BA .1031
87 LG .17 .20 6.0 .16 20
88 UC .633 .973
89 UA 0 5 16 30 65 77 84 90 94 97

I 90 UA 100
HEC-1 IN'PUT PAGE 3

I
10 ••••••• 1••••••• 2•••••••3•••••••4•••••••5•••••.•6••••••• 7•.•••••8•••••••9•••••• 10

)91 KK SUB 7

I 92 KM RUNOFF FROM SUBBASIN 7
93 SA .2401 ')94 LG .19 .19 6.8 .20 3

I 95 UC .667 .696
96 UA 0 5 16 30 65 77 84 90 94 97

97 UA 100

I 98 KK CP 4 I99 KM DIVERTED FLOW TO EXIT THIS WATERSHED

100 DT OUT

I 101 01 0 5 10 I 20)l 30 50 75 100 250 '"

I ~ ~ (~~.l PS+



I t (~1r(. , ~

I ~
102 DQ 0 0 5 10 15 25 37.5 50 125

(

I 103 KK CP 5 )

( 104 KM COMBINE HYDROGRAPHS FROM SUB 6 AND CP 4
~105 HC 2

I ~ ~~
~----~

106 KK 5.6
107 KM ROUTE CP 5 TO CP6

'I 108 RK 120 .005 .024 CIRC 4

109 KK CP 6
110 KM COMBINE HYDROGRAPHS FROM 3.6 AND 5.6

I 111 HC 2

112 KK 6.10

I
113 KM ROUTE CP 6 TO CP 10
114 RK 3168 .003 .020 TRAP 10 4

I
115 KK SUB 8
116 KM RUNOFF FROM SUBBASIN 8
117 BA .0055
118 LG .07 .25 8.2 .04 90

I 119 UC .183 .214
120 UA 0 5 16 30 65 77 84 90 94 97
121 UA 100

I 122 KK SUB 9
123 KM RUNOFF FROM SUBBASIN 9
124 BA .0051

I 125 LG .13 .27 7.1 .09 48
126 UC .383 1.317
127 UA 0 5 16 30 65 77 84 90 94 97

I 128 UA 100

129 KK CP 7

I
130 KM COMBINE HYDROGRAPHS FROM SUB 8 A~D SUB 9
131 HC 2

HEC-1 INPUT PAGE 4

I LINE 10 ••••••• 1.•••••• 2••••••. 3••..••. 4••.••••5•.•••..6••••••. 7.••••••8•••••.•9•••••• 10

I 132 KK 7.8
133 KM ROUTE CP 7 TO CP 8
134 RK 895 .003 .020 TRAP 0 4

I 135 KK SUB 10
136 KM RUNOFF FROM SUBBASIN 10
137 BA .0580

I 138 LG .40 .19 6.2 .15 0
139 UC .600 .571
140 UA 0 5 16 30 65 77 84 90 94 97

I
141 UA 100

I
P35



I
I 142 SUB 11KK

143 KM RUNOFF FROM SUBBASIN 11

I 144 BA .0026
145 LG .15 .25 8.2 .04 36
146 UC .217 .488

I 147 UA 0 5 16 3.0 65 77 84 90 94 97
148 UA 100

I
149 KK CP 8
150 KM COMBINE HYDROGRAPHS FROM 7.8, SUB 10 AND SUB 11
151 HC 3

I 152 KK 8.9
153 KM ROUTE CP 8 TO CP 9
154 RK 1833 .003 .020 TRAP 0 4

I 155 KK SUB 12
156 KM RUNOFF FROM SUBBASIN 12
157 BA .0615

I 158 LG .40 .24 3.8 .27 0
159 UC .517 .350
160 UA 0 5 16 30 65 77 84 90 94 97

I 161 UA 100

162 KK SUB 13

I
163 KM RUNOFF FROM SUBBASIN 13
164 BA .0043
165 LG .13 .32 4.d .19 44
166 UC .367 1.277

I 167 UA 0 5 16 30 65 77 84 90 94 97

168 UA 100

I 169 KK CP 9
170 KM COMBINE HYDROGRAPHS FROM 8.9, SUB 12 AND SUB 13
171 HC 3

I 172 KK 9.10
173 KM ROUTE CP 9 TO CP 10
174 RK 100 .005 .024 CIRC 3

I HEC-1 INPUT PAGE 5

LINE ID ••••••• 1•••.•.. 2.•••••.3••••••• 4••••..• 5.••••••6••••••• 7•••••••8•••••••9•••••• 10

I
175 SUB 14KK

I
176 KM RUNOFF FROM SUBBASIN 14
177 BA .007.4
178 LG .13 .29 6.2 .13 44
179 UC .467 1.729

I 180 UA 0 5 16 30 65 77 84 90 94 97

181 UA 100

I
182 KK CP 10
183 KM COMBINE HYDROGRAPHS FROM 6.10, 9.10 AND SUB 14

I
P3w



I
I
I

184
185
186

KO
HC
ZZ

2

3

SCHEMATIC DIAGRAM OF STREAM NETWORK

I
I
I
I
I
I
I

INPUT
LINE

NO.

26

38

45

48

51

58

(V) ROUTING

(.) CONNECTOR

SUB

SUB 2

CP 1•••••••••.••

V

V

1.2

SUB 3

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

SUB 4

I
I
I
I
I
I
I
I
I

65

68

71

78

81

84

91

100
98

103

CP 2••••••••••••••••••••••••

V

V

2.3

SUB 5

CP 3•.••••......
V

V

3.6

SUB 7

-/

.-------> OUT

:'c.e",:7. CP ~
.! . .

• CP 5•••••••••••

I - ~ ~_.-.,.

'-~ ..~



1*****************************************
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

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

106

109

112

115

122

129

132

135

142

149

152

155

162

169

172

175

182

v
v

5.6

CP 6 .

V

V

6.10

SUB 8

SUB 9

CP 7••••••••••••
V

V

7.8

SUB 10

SUB 11

CP 8•••.•.••••••••••••.•••••

V

V

8.9

SUB 12

SUB 13

CP 9••••••••••••••••••••••••

V

V

9.10 c

. SUB 14

CP 10••••.••••.•.••••••.•.•••

P3f!;
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I
I
I

* * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * u.s. ARMY CORPS Of ENGINEERS

* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER

* VERSION 4.0 * * 609 SECOND STREET

* * * DAVIS, CALIFORNIA 95616

* RUN DATE 10/23/1991 TIME 15:40:14 * * (916) 756-1104

* * *
***************************************** **************************************

I
I
I
I

*****************************************************************************
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**************************************************

**************************************************

*****************************************************************************

* DISTRIBUTION ..•••.•.•••.••••..•• 6 HOUR, MCFC *
* RETURN PERIOD ••••••••••••••••••••••• 100 YEAR *
* PATTERN NO ••••••••••••.•.••••••••••••••• 1.37 *
* UNIT HYDROGRAPH •••••••••••••••••••••••• CLARK *
* LOSSES •••••••••••••••••••••••• GREEN AND AMPT *
* TIME-AREA CURVE •••••••••••••••••••••••• URBAN *
* FILE NAME •••••••••••••••••••••••••.• DYSRT100 *
* DATE •••••••••••••••••••••••• OCTOBER 21, 1991 *

*
** DYSART ROAD - MARICOPA COUNTY, ARIZONA

* POST-DEVELOPMENT CONDITIONS

I

I
I
I

I
I

25 10

**************************************************

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

I
I
I
I

!T HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
!TIME 0000 STARTING TIME

NQ 120 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 0 ENDING DATE
NDTIME 0955 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TI ME BASE 9.92 HOURS

I



I
I
I
I
I

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOIJ
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **

**************

I 182 KK
*
*
*

*
CP 10 *

*

I
I
I

184 KO

185 HC

**************

OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

I
I
I
I
I
I
I
I
I

***

************************************************************************************************.*********************************

HYOROGRAPH AT STATION CP 10
SUM OF 3 HYDROGRAPHS

**********************************************************************************************************************************
* * *

OA MON HRMN ORO FLOIJ * DA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW
* * *

1 0000 1 O. .* 1 0230 31 3. * 0500 61 431. * 0730 91 22 •
1 0005 2 O. * 1 0235 32 3. * 0505 62 388. * 0735 92 20.
1 0010 3 O. * 1 0240 33 3. * 0510 63 347. * 0740 93 18.
1 0015 4 O. * 1 0245 34 3. * 0515 64 311. * 0745 94 16.
1 0020 5 O. * 1 0250 35 3. * 0520 65 278. * 0750 95 15.
1 0025 6 o. *~- 1 0255 36 3. * 0525 66 248. * 0755 96 13.
1 0030 7 O. * 1 0300 37 3. * 0530 67 222. * 0800 97 11.
1 0035 8 O. * 1 0305 38 4. * 0535 68 199. * 0805 98 10.
1 0040 9 O. * 1 0310 39 4. * 0540 69 179. * 0810 99 9.
1 0045 10 O. * 1 0315 40 4. * 0545 70 160. * 0815 100 8.
1 0050 11 1- * 1 0320 41 4. * 0550 71 144. * 0820 101 7.
1 0055 12 1. * 1 0325 42 5. * 0555 72 129. * 0825 102 6.
1 0100 13 1. * ; 0330 43 6. * 0600 73 116. * 0830 103 6.

1 0105 14 1- * 1 0335 44 8. * 0605 74 105. * 0835 104 6.
1 0110 15 1. * 1 0340 45 13. * 0610 75 95. * 0840 105 5.

p/.O



I
I 0115 16 2. * 0345 46 26. * 0615 76 86. * 1 0845 106 5.

0120 17 2. * 0350 47 51. * 0620 77 77. * 1 0850 107 5.

I 0125 18 2. * 0355 48 101. * 0625 78 70. * 1 0855 108 4.

0130 19 2. * 0400 49 183. * 0630 79 63. * 1 0900 109 4.

0135 20 2. * 0405 50 299. * 0635 80 57. * 1 0905 110 4.

I 0140 21 2. * 0410 51 426. * 0640 81 52. * 1 0910 111 4.

0145 22 2. * 0415 52 536. * 0645 82 47. * 1 0915 112 3.

0150 23 2. * 0420 53 620. * 0650 83 43. * 1 0920 113 3.

0155 24 2. * 0425 54 662. * 0655 84 39. * 1 0925 114 3.

I 0200 25 3. * 0430 55 668. * 0700 85 36. * 1 0930 115 3.

0205 26 3. * 0435 56 647. * 0705 86 34. * 1 0935 116 3.

0210 27 3. * 0440 57 613. * 0710 87 31. * 1 0940 117 2.

I 0215 28 3. * 0445 58 570. * 0715 88 29. * 1 0945 118 2.

0220 29 3. * 0450 59 523. * 0720 89 26. * 1 0950 119 2.

0225 30 3. * 0455 60 477. * 0725 90 24. * 1 0955 120 2.

I * * *
*********************************************************************************************************************************.

PEAK FLOII TIME MAXIMUM AVERAGE FLOII

I 6-HR 24-HR 72-HR 9.92-HR
+ (CFS) (HR)

(CFS)

I + 668. 4.50 149. 91. 91. 91.
(INCHES) 1.460 1.473 1.473 1.473

(AC- FT) 74. 74. 74. 74.

I CUMULATIVE AREA = .95 SQ MI

I RUNOFF SUMMARY
FLOII IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

I PEAK TIME OF AVERAGE FLOII FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOII PEAK AREA STAGE MAX STAGE

I
+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ SUB 1 4. 4.17 1. 1. 1. .00

I HYDROGRAPH AT
+ SUB 2 34. 4.42 7. 4. 4. .05

I 2 COMBINED AT
+ CP 1 38. 4.33 8. 5. 5. .05

I ROUTED TO
+ 1.2 38. 4.50 8. 5. 5. .05

I HYDROGRAPH AT
+ SUB 3 6. 4.42 3. 2. 2. .01

I
HYDROGRAPH AT

+ SUB 4 310. 4.50 65. 40. 40. .39

I f?41





I
I
I
I
_I
I
I
I
I
I
I
I
I

+

+

+

+

+

+

+

+

+

HYDROGRAPH AT
SUB 11 4. 4.08 1. O. O. .00

3 COMBINED AT
CP 8 75. 4.25 14. 9. 9. .07

ROUTED TO
8.9 75. 4.33 14. 9. 9. .07

HYDROGRAPH AT
SUB 12 77. 4.25 10. 6. 6. .06

HYDROGRAPH AT
SUB 13 3. 4.33 1. 1. 1. .00

3 COMBINED AT
CP 9 152. 4.25 25. 15. 15. .14

ROUTED TO
9.10 152. 4.25 25. 15. 15. .14

HYDROGRAPH AT
SUB 14 4. 4.42 2. 1. 1. .01

3 COMBINED AT
CP 10 668. 4.50 149. 91. 91. .95

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

1.2 MANE 4.90 38.00 271.17 1.50 5.00 37.76 270.00 1.50

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3994E+01 EXCESS= .OOOOE+OO OUTFLOW= .3997E+01 BASIN STORAGE= .7322E-03 PERCENT ERROR=

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3779E+02 EXCESS= .OOOOE+OO OUTFLOW= .3778E+02 BASIN STORAGE= .2760E-03 PERCENT ERROR=

I
I
I
I

2.3 MANE

3.6 MANE

.22

.17

354.18

358.04

270.03

270.35

1.58

1.59

5.00

5.00

354.16

357.90

270.00

270.00

1.58

1.59

~.1

.0

I
I

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3895E+02 EXCESS= .OOOOE+OO OUTFLOW= .3894E+02 BASIN STORAGE= .1643E-02 PERCENT ERROR= .0



CONTINUITY SUMMARY (AC-FT) - INFLOW= .2211E+02 EXCESS= .OOOOE+OO OUTFLOW= .2211E+02 BASIN STORAGE= .4585E-04 PERCENT ERROR= .0

*** NORMAL END OF HEC-1 ***

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7038E+01 EXCESS= .OOOOE+OO OUTFLOW= .7036E+01 BASIN STORAGE= .3004E-02 PERCENT ERROR=

.0

.0

.0

.0

1.85

1.70

1.43

1.21

2.73

255.00

260.00

245.00

270.00

260.00

14.94

74.50

152.00

187.29

539.82

5.00

5.00

5.00

5.00

5.00

1. 70

1.85

1.43

1.21

2.73

255.27

258.87

248.04

269.56

260.35

15.22

74.89

152.19

539.92

187.50

.14

.16

1.89

1.39

2.06

7.8 MANE

5.6 MANE

8.9 MANE

9.10 MANE

6.10 MANE

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1244E+02 EXCESS= .OOOOE+OO OUTFlOW= .1244E+02 BASIN STORAGE= .1241E-03 PERCENT ERROR=

CONTINUITY SUMMARY (AC-FT) - INFLOY= .1546E+01 EXCESS= .OOOOE+OO OUTFLOY= .1546E+01 BASIN STORAGE= .1232E-02 PERCENT ERROR=

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6106E+02 EXCESS= .OOOOE+OO OUTFLOW= .6101E+02 BASIN STORAGE= .5054E-01 PERCENT ERROR=

I
I
I
I
I
I
I
I
I
I
I
I
I
I:
I
I
I
I
I
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PROJECT: OY;5A8T MAD ((#6</4) STATION: A r30 .Indttih :$c./rx;/ CULVERT DESIGN FORM
I .:5J;cr/4 ~ Ii' L-I. ~;;V; -$ttrv\ ,B/311zDESIGNER IDATE: I

SHEET OF I Z
REVIEWER I DATE: I

HYDROLOGICAL DATA nhd , IPtf""'7 'OAOWAY ELEVATION' ,u,
..; 0 METHOD: H~C-I...
~ 0 DRAINAGE AREA: o STREAM SLOPE: . -1I -

'0 HW
j

~ELS': (tl) so: H
~ 0 CHANNEL SHAPE:... o OTHER: ---.L .£ORIG' :::: 0 ROUTING: /0/9."" ,J L -"''-_... Qw

DESIGN FLOWSITAILWATER
-Ief9:"'5I FALL - ~

ELI • Ifl) -1 I~ 00V m.
R.1. (YEARS) FL 0 W(ef,) TW UI) s". So- FAL~ I La • EL : 1&/9:0<> (ttl

/CQ 18B I ~& S. ~ 0·18;' 0 ...........

12B'Lo '

CULVERT DESCRIPTlON: TOTAL FLOW HEADWATER CALCULATIONS ll:z >-
FLOW PER .... ~2 ... !::

MATERIAL - SHAPE-SIZE-ENTRANCE ...-. INLET CONTROL OUT LET CONTROL ~~~ ... .., COMMENTS"'0> .... 0
Q Q/N HWI/O HWI FALL EL hi TW de de> D ho ke H EL ho ~C( ... .............. .::> ...

(e I .) III (z') (31 141 (~'I -2- 1""-1 /7) (8) ..,X ... 0>

~ 4- " flNL. vVl 1!3t> ~Z.? /.~R> 3. 'I!) ZD,78 /,y, 1.5 3 3 (J.l /2 ) ZD.ll 2-0.18 {J:. 7f-y 3-3&/Unie. } ClrCtl.'tlo/ J 3- Z, ~Jl'JltlV1!f6t>l/) - -
{4tIc. I C,IC«.kt .. , g - 3/P" I 188 (Pt.? f,5 4.5 1./.50 I. P?G Z56 1·18 'Z.18 O.L 2.4-1. 2/.7.0 2.1.70 C).4 O·K.: ~ZA7.-

,.
II -

~c..) C,r{.tA/f.('I I z·4 z." ., I~ q4 1,5U 5.4(P - tZ..4~ )'Z.- ~ ."" NC;.

TECHNICAL FOOTNOTES: (4) ELhi' HWj> ELjllNVERT OF (6) h o • TW or (de> 0/2)( WHICHEVER IS GREA.TER)

(I) USE C/NB FOR BOX CULVERTS INLET CONTROL SECTION)
(7) H' E> k.+ (29n2 L11 RL33 ]vz

12Q

(2) HW1/D. HW 10 OR HWI/D FROM DESIGN CHARTS (5) TW BASED ON OOWN STREAM (8) ELho' ELo t H • ho
CONTROL OR FLOW DEPTH IN

(3) FALL' HWI -(ELhd- ELI'); FALL IS ZERO CHANNEL.
I'OR 1'1. III'RT" ON GRADF

SUBSCRIPT DEFINITIONS: COMMENTS I DISCUSSION:

v -: ll-\l ;... et,
CULVERT BARREL SELECTED:

a. APPROXIMATE
~~d ~ o-\-e. ,..J-- S I Z E : .3 - 34t 1/,. CULVERT FACE

hd. DESIGN HEADWAT£R c.;,c.;jcl'/hi. HEADWATER IN INLET CONTROL SHAPE:
ha. HEADWATER IN OUTLET CONTROL

(<1\ IC- 0- O.(JIl..i. INLET CONTROL SECTION MATERIAL:
1'. OUTLET

ENTRAN C E: f--I/1/L fV / (.O.V~ f,~.1. ~'T.~A":.~~~ AT CULVERT FACEi.VlA
~

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

(~" %
/Z~ Cl.'1S-,rj'; o.on.. L" IZS

tv
A
o

---:t:J
~
v\

) 4;' tV)

u

.f.~" A

IZ =- tJ· $I;!?

o (pzy4u ~ ~g.?1

'II
/q.{pc\

I'? """ o. OIl.

=- ().1

V/"
/z-)

I I<e =- t), z... L =- /'kJ' :=::»J-I.,.liij

=7t =- /./35 =7 V= g.I'? !5fv
'(-..II

f3& (JJJ

_>1-1 =
c/j -
/V;:.,,'

"-«-:.0. 'L

2.4-'Z... I

!ltV "Ii. ,I '/
~~.t'l ~ o.~) n %'" 1,0& -) II-=' /.'-1- /5"''-'

~.\II



Z & H ENGINEERING, INC.
717 West Dunlap Avenue

PHOENIX, ARIZONA 85021
(602) 997-7536

,cu:. vp.,,,;> J. S f2.v1. (61t-'. Sf5 ~)

JOB t>t~?.::.:..Cfr:.-f-----"£..=De:...-...I...(..!!...~f<:..t3~~i4=_ _

SHEETNO. ----=.2- OF 2... _

CALCULATED By "'?..:..-..:...!..I1:.-IYl___ DATE __t3-+/....:::.~..L11~Z.__

CHECKEDBY DATE _

SCALE

.... . .. ..... a ...;}. •

........,•........... ; ; , ; : ' .;

: . : .

....... L..... L/~&,;;;"

; :

.................: j ; .

.... . 1.. ..., r '. : . .

.+ +.. +.... .., : +...; :..., L..., ·,;~,...t ...., .

j~~Fi····JDt~i(fi!) .L-ll~~;;tJ~f·· ;-i .•....: :··.. : .

~L;fil!£J-t-t; .. il J~r-Ttt;j:1~.:iL J.' .i
.[L'.IlI:L! I' i i~~ ;+,!Ji-I'~k~;.t::ji~T,~~(;

. _ j~ ;

.........,1········ ., d •••• ••••• , ••••••••••,

! ..............•

. ...i ~..... .. .. ;. ,,_,.. . ~ .

... .. ~.~. JJJ,j t . zr.-Di .~ : ' : :, ,!•......••..., : :: .:•..•• '; .......•••..: ..•••...... : ....••••. : .....•....• : .........•. : ·1
......... "( ", ? : " 'r- ; : ~

.................., ! .............•................,; ,.,..: 1j ;:,'.:......·I4~1~4~L (D#.,j;+~.;..f.f Q
1

ijAz : ; d'v.~)...:-;".. ~- : ; .

.·······.!r
T

IL:IL _i,' ; , , j ,: ; :..........•;... ;

. ; : .. , d. : '.... ..........I , d. .~: :; :....; ; : I

ID~.5~T.:cH4:t.J ..,~4 j~~~ Kr~. !x' t IALoC1Vk.'\, + T: : ; ;...; : :.. I

.............:, ..i.,L, , • ..:...1. ',: : ; ;. . :.... ....L :.....j , -'.....+ .. : .;, I

LP.~,/~E>. ..:.+..5:O', ~ l3.8 ..,.cL?2,··r··s~·~·I··Q,4 ,.;#011: , .
.....J ...1... ;
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PROJECT: Df(6At\11SD (~~~d) STATION: /22 +/5 CULVERT DESIGN FORM

DESIGNER IDATE: ?H rtT I Cf /.3olfz..-
SHEET OF I

REVIEWER I DATE: I

HYDROLOGICAL DATA

" ... ,JIfL1"'7 ROADWAY ELEVATION : (f t)

~ 0 METHOD: @vidtJ ~ Cn/a/y(cVl.·5 ~r!
z o STREAM SLOPE: -~ 0 DRAINAGE AREA: I -J3·'0 ~ELS': 1ft) 50:
~ 0 CHANNEL 5HAPE:

HWj

... o OTHER: ---,.L -.J!:OR'GINAll:: 0 ROUTING: )1 L - __STREAM 8£0

ELI ItH4- FALL ----
DESIGN FLOWSITAILWATER 1ft)

R.1. (YEARS) FLOWlcfs) TW 1ft) S-So-FALL/L
O EL . .:J..:!lJ2..- (ft)

2(P5 'l,~/' s. 0.35 i. o'
1/,1}

/57La'

CULVERT DESCRIPTION: TOTAL FLOW HEADWA1l::R CALCULATIONS o::z >-
FLOW PER .J ~ 9 .. !:

INLET CONTROL 0 .....
MATERIAL· SHAPE-SIZE-ENTRANCE DODarO OUTLET CONTROL 0:: .... ... ..,

COMMENTS"0> .Jo

0 O/N HWj/D HWI F~~L EL hi TW dc
dct D h k. H EL ho ~ ...... ".J

(,,0\
... .J ::> ...

Ie I.) III 'zi 13 (41 (5'\ -2- ITI 181 ..,:z: ... 0>

I/' C It 4- 'I HwL. ..../ Zr,i M3 /.dS 5.01> - /5.3l. Z.iPl 2,' :3.'Z... ~'- &:2... C.? /6.tpO 15.{pO (J.& ole.~" I re-tL'c,'" 13- Z. 11..1"""ve~

TECHNICAL FOOTNOTES: (4) ELhia HWj. ELjllNVERT OF (6) h o ' TW or (d c • 0/2)( WHICHEVER IS GREATER)

II) USE Q/NB FOR BOX CULVERTS
INLET CONTROL SECTION)

(7) H' Et k.t 129n2 L) I Rl33 ] V
Z

120

(2) HWI 10' HW 10 OR HWI/D FROM DESIGN CHARTS (5) TW BASED ON DOWN STREAM Ie) ELho' EL o • H • h o
CONTROL OR FLOW DEPTH IN

(3) FALL' HWI -IELhd- EL.,); FALL IS ZERO CHANNEL.
FOR n. vC'a'l'''. lIN GRADE

SUBSCRIPT DEFINITIONS: COMMENTS I DISCUSSION: CULVERT BARREL SELECTED:
o. APPROXIMATE S I Z E : 3-1z."I. CULVERT FACE

(}JY ;xclez/;tJ' 1 1<"'-rU../Y'r;:c(hd. OESION NEADWATER
SHAPE: CIt'Ct...li('I'hI. HEADWATER IN INLET CONTROL

ho. HEADWATER IN OUTLET CONTROL
I. INLET CONTROl. SECnON MATERIAL: Cp-~lC . n, O·O/Z.
o. OUTLET

ENTRANCE: fltl/l. wi f;~PV'~ b,.):~. ~!'l~e.~~~'?AT CULVERT FACE

--- -----"~-- . .__....- ---
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. ; . .;..

SCALE

JOB------ _

CALCULATED BY DATE _

CHECKED BY DATE-'- _

SHEET NO. OF _

.....................................,; ; .

......................, ; , i .;. ;

.............. j-...+ -j- j + + , j- ..+ ,; ~ + + + , ,...............; I
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Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Drainage Area 1. 72 acres

Watercourse Length 1289.0 feet

Top Elevation 43.4 feet

Bottom Elevation 34.7 feet

Slope .00675 feet/feet

Roughness Coefficient (Kb) .03400

10-Year, 6-Hour Rainfall 2.00 inches

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 Q (cfs): 3 3 4 3 5 3 7 3 9 3 10 3
3 : 333 333
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 C : 0-. 690 3 O. 690 3 o. 690 3 O. 759 3 O. 828 3 O. 863 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 :' 3 3 3 3 3 3
3 Tc (min): 13.6 3 12.0 3 11.4 3 10.2 3 9.7 3 9.2 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 333 333
3 i (in/hr) : 2.5 3 3.4 3 3.9 3 5.3 3 6.0 3 7 . 0 3
3 : 3 3 3 3 3 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY

P 50

Date: 4/7/93

Subarea id: 1Project Name: DYSART ROAD

Location: STA. 192+68 RT.

Drainage Area Cover: ROAD R/W

Computed by: Z & H ENGINEERING

LOCATION DATA

DESIGN DATA

I
I
I
I
-I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Drainage Area 3.49 acres

Watercourse Length 2619.0 feet

Top Elevation 43.4 feet

Bottom Elevation 29.0 feet

Slope .00553 feet/feet

Roughness Coefficient (Kb) .03400

10-Year, 6-Hour Rainfall 2.00 inches

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDIJD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 Q (cfs): 5 3 6 3 8 3 11 3 14 3 17 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 C:O.69a 3 O. 69a 3 O. 690 3 O. 759 3 Q. 8 2 8 3 Q. 86 3 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 Tc (min): 23.0 3 20.2 3 18.7 3 17.0 3 16.0 3 15.1 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 i (in/hr) : 1. 9 3 2.6 3 3.2 3 4.1 3 4.9 3 5. 7 3
3 : 3 3 3 3 3 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY

P Sl

Date: 4/7/93

Subarea id: 2Project Name: DYSART ROAD

Location: STA. 179+38 RT.

Drainage Area Cover: ROAD R/W

LOCATION DATA

Computed by: Z & H ENGINEERING

DESIGN DATA

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,

I



Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Drainage Area 4.90 acres

Watercourse Length 3678.0 feet

Top Elevation 43.4 feet

Bottom Elevation 24.3 feet

Slope .00520 feet/feet

Roughness Coefficient (Kb) .03400

10-Year, 6-Hour Rainfall 2.00 inches

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
J Parameter : 2-Yr J 5-Yr J 10-Yr J 25-Yr J 50-Yr J 100-Yr J
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
J : J J 3 3 3 J
3 Q (cfs): 5 3 8 3 10 3 14 3 18 3 21 J
3 : J 3 3 3 3 J
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
J : 3 3 3 J 3 3
3 C:O-~690 3 0.690 3 0.690 3 0.759 3 0.828 3 0.863 3
J : 3 3 3 3 3 J
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 :' 3 3 3 J 3 3
3 Tc (min): 29.8 3 25.9 3 23.5 3 21.4 3 20.2 3 19.0 3
3 : 3 3 J J 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
J : 3 J 3 3 J J
3 i (in/hr) : 1.6 3 2.2 3 2.9 3 3. 7 3 4 .3 3 5.1 3
J : 3 3 3 3 3 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY

F 52

Date: 4/7/93

Subarea id: 3Project Name: DYSART ROAD

Location: STA. 168+79 RT.

Drainage Area Cover: ROAD R/W

LOCATION DATA

Computed by: Z & H ENGINEERING

DESIGN DATA

I
I
I
I
_I

I
I
I
II

I
I
I
I
I
I
I
I
I
I



Hydrological Summary Table

Flood Control District af Maricopa County
Hydrologic Design Manual Rational Method

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 iO-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 Q (cfs): 8 3 12 3 17 3 24 3 31 3 37 3
3 : 3 3 333 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 C;- 0'.680 3 O. 6 80 3 O. 680 3 O. 748 3 O. 816 3 O. 850 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 333 3
3 Tc (min): 42.2 3 35.8 3 32.0 3 28.8 .3 27.1 3 25.6 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 i (in/hr) : 1. 2 3 1 . 8 3 2 . 4 3 3 . 2 3 3 . 7 3 4 . 3 3
3 : 3 3 3 3 3 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY

P 53

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

Computed by: Z & H ENGINEERING

LOCATION DATA

Location: STA. 153+25 RT.

Project Name: DYSART ROAD

Drainage Area Cover: ROAD R/W

DESIGN DATA

Drainage Area

Watercourse Length

Top Elevation

Bottom Elevation

Slope

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

Date: 4/7/93

Subarea id: 4

10.20 acres

5277.0 feet

43.4 feet

20.3 feet

.00439 feet/fe8t

.03400

2.00 inches



Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Drainage Area 13.40 acres

Watercourse Length 5277.0 feet

Top Elevation 43.4 feet

Bottom Elevation 20.3 feet

Slope .00439 feet/feet

Roughness Coefficient (Kb) .03400

10-Year, 6-Hour Rainfall 2.00 inches

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 Q (cfs): 10 3 16 3 22 3 32 3 40 3 49 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 C:(L680 3 0.680 3 0.680 3 0.748 3 0.816 3 0.850 3
3 : 3 3 333 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 Tc (min): 42.2 3 35.8 3 32.0 3 28.8 3 27.1 3 25.6 3
3 : 3 3 333 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 333 3
3 i (in/hr) : 1 • 2 3 1 . 8 3 2 . 4 3 3 . 2 3 3 • 7 3 4 . 3 3
3 : 3 3 333 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY

R .54

Date: 4/7/93

Subarea id: 5Project Name: DYSART ROAD

Location: STA. 152+35 RT.

Drainage Area Cover: ROAD R/W

LOCATION DATA

Computed by: Z & H ENGINEERING

DESIGN DATA

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



Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Drainage Area 3.16 acres

Watercourse Length 2500.0 feet

Top Elevation 27.0 feet

Bottom Elevation 20.6 feet

Slope .00256 feet/feet

Roughness Coefficient (Kb) .03400

10-Year, 6-Hour Rainfall 2.00 inches

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 lO-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 Q (cfs): 3 3 5 3 6 3 9 3 11 3 13 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 C: 0.670 3 O. 670 3 O. 670 3 O. 737 3 O. 804 3 O. 83 8 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 Tc (min): 31.0 3 26.9 3 24.3 3 22.1 3 20.8 3 19.7 3
3 : 3 3 333 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 333 3
3 i (in/hr) : 1. 5 3 2.2 3 2. 8 3 3. 7 3 4.3 3 5.0 3
3 : 3 3 3 3 3 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY

P55

Date: 4/7/93

Subarea id: SAProject Name: DYSART ROAD

Location: STA. 152+35 RT.

Drainage Area Cover: ROAD R/W

LOCATION DATA

Computed by: Z & H ENGINEERING

DESIGN DATA

I
I
I
I
I
I
I
I
~I

I
I
I
I
I
I
I
I
I
I



Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Drainage Area 2.00 acres

Watercourse Length 1134.0 feet

Top Elevation 43.4 feet

Bottom Elevation 33.9 feet

Slope .00840 feet/feet

Roughness Coefficient (Kb) .03400

10-Year, 6-Hour Rainfall 2.00 inches

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 Q (cfs): 3 3 5 3 5 3 8 3 10 3 12 3
3 : 3 333 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 C : 0.650 3 0.650 3 0.650 3 0.715 3 0.780 3 0.813 3
3 : 333 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 Tc (min): 11.6 3 10.3 3 9.8 3 8.8 3 8.3 3 7.9 3
3 : 3 3 333 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 i (in/hr) : 2. 7 3 3. 7 3 4.2 3 5.6 3 6.4 3 7 • 4 3
3 : 3 333 3 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY

F sc,

Date: 4/7/93

Subarea id: 6Project Name: DYSART ROAD

Location: STA. 194+23 LT.

Drainage Area Cover: ROAD R/W

LOCATION DATA

Computed by: Z & H ENGINEERING

DESIGN DATA

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



Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Drainage Area 6.80 acres

Watercourse Length 3831. 0 feet

Top Elevation 43.4 feet

Bottom Elevation 22.1 feet

Slope .00558 feet/feet

Roughness Coefficient (Kb) .03400

10-Year, 6-Hour Rainfall 2.00 inches

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 333 3
3 Q (cfs): 7 3 10 3 13 3 18 3 23 3 28 3
3 : 3 333 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 C:-O.650 30.650 30.650 30.715 30.780 3 0.813 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 Tc (min): 29.7 3 25.9 3 23.5 3 21.3 3 20.1 3 19.0 3
3 : 3 333 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 333 3
3 i (in/hr) : 1. 6 3 2 . 2 3 2 . 9 3 3 . 7 3 4 • 3 3 5 . 1 3
3 : 3 333 3 3
filDDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY

P 51

Date: 4/7/93

Subarea id: 7Project Name: DYSART ROAD

Location: STA. 167+26 LT.

Drainage Area Cover: ROAD R/W

LOCATION DATA

Computed by: Z & H ENGINEERING

DESIGN DATA

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



Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Drainage Area 9.20 acres

Watercourse Length 5202.0 feet

Top Elevation 43.4 feet

Bottom Elevation 19.0 feet

Slope .00471 feet/feet

Roughness Coefficient (Kb) .03400

10-Year, 6-Hour Rainfall 2.00 inches

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDD.DDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 Q (cfs): 7 3 11 3 15 3 21 3 27 3 33 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 333 3
3 C: ():~ 650 3 O. 650 3 O. 650 3 O. 715 3 O. 7 80 3 O. 813 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 :. 3 333 3 3
3 Tc (min): 40.3 3 34.4 3 30.8 3 27.7 3 26.1 3 24.7 3
3 : 3 3 333 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 i (in/hr) : 1. 2 3 1. 8 3 2.4 3 3.2 3 3. 8 3 4.4 3
3 : 3 333 3 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY

F: 58

Date: 4/7/93

Subarea id: 8Project Name: DYSART ROAD

Location: STA. 153+55 LT

Drainage Area Cover: ROAD R/W

LOCATION DATA

Computed by: Z & H ENGINEERING

DESIGN DATA

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



Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Drainage Area 22.60 acres

Watercourse Length 5527.0 feet

Top Elevation 43.4 feet

Bottom Elevation 19.5 feet

Slope .00433 feet/feet

Roughness Coefficient (Kb) .03400

10-Year, 6-Hour Rainfall 2.00 inches

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 Q (cfs): 17 3 26 3 35 3 51 3 66 3 79 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 333 3
3 C :' 0-. 670 3 O. 670 3 O. 670 3 O. 7 37 3 O. 804 3 O. 838 3
3 : 3 3 333 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 Tc (min): 44.0 3 37.2 3 33.2 3 29.8 3 28.0 3 26.5 3
3 : 3 3 333 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 333 3
3 i ( in/hr) : 1. 1 3 1 . 7 3 2 • 3 3 3 . 1 3 3 • 6 3 4 • 2 3
3 : 3 3 333 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY

P51

Date: 4/7/93

Subarea id: 9Project Name: DYSART ROAD

Location: STA. 152+00 LT.

Drainage Area Cover: ROAD R/W

LOCATION DATA

Computed by: Z & H ENGINEERING

DESIGN DATA

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



Hydrological Summary Table

Flood Control District o~ Maricopa County
Hydrologic Design Manual Rational Method

Drainage Area 4.46 acres

Watercourse Length 2443.0 feet

Top Elevation 22.4 feet

Bottom Elevation 14.1 feet

Slope .00339 feet/feet

Roughness Coefficient (Kb) .03400

10-Year, 6-Hour Rainfall 2.00 inches

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 . 3 333 3 3
3 Q (cfs) ': 5 3 7 3 9 3 12 3 16 3 19 3
3 : 3 333 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 C:'(y~650 30.650 30.650 30.715 30.780 30.813 3
3 : 3 333 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 Tc (min): 26.9 3 23.5 3 21.5 3 19.7 3 18.5 3 17.4 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 i (in/hr) : 1 • 7 3 2 . 4 3 3 •1 3 3 • 8 3 4 • 5 3 5. 3 3
3 : 3 333 3 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDUDDDDDY

P CoO

Date: 4/7/93

Subarea id: 10Project Name: DYSART ROAD

Location: STA. 128+37 RT.

Drainage Area Cover: ROAD R/W

LOCATION DATA

Computed by: Z & H ENGINEERING

DESIGN DATA

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



Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Drainage Area 2.40 acres

Watercourse Length 2392.0 feet

Top Elevation 51. 7 feet

Bottom Elevation 41.5 feet

Slope .00426 feet/feet

Roughness Coefficient (Kb) .03400

10-Year, 6-Hour Rainfall 2.00 inches

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 Q (cfs): 3 3 4 3 5 3 7 3 9 3 11 3
3 : 3 333 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 C:- <Y. 660 3 O. 660 3 O. 660 3 O. 726 3 O. 792 3 O. 825 3
3 : 3 333 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 Tc (min): 24.1 3 21.1 3 19.5 3 17.8 3 16.7 3 15.8 3
3 : 3 333 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 i ( in/hr) : 1. 8 3 2.6 3 3.2 3 4.1 3 4. 8 3 5.5 3
3 : 3 333 3 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY

? C;/

Date: 4/8/93

Subarea id: 11Project Name: DYSART ROAD

Location: STA. 206+35 RT.

Drainage Area Cover: ROAD R/W

LOCATION DATA

Computed by: Z & H ENGINEERING

DESIGN DATA

I
I
I
I
I
I
I
,I
I
I
I
I
I
I
I
I
I
I
I



Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Drainage Area 1. 72 acres

Watercourse Length 1138.0 feet

Top Elevation 51. 9 feet

Bottom Elevation 43.6 feet

Slope .00734 feet/feet

Roughness Coefficient (Kb) .03400

10-Year, 6-Hour Rainfall 2.00 inches

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 Q ( c f s ): 33 4 3 5 3 7 3 8 3 10 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 3 3 3 3 3
3 C -:- '0'.650 3 O. 650 3 O. 650 3 O. 715 3 O. 780 3 O. 813 3
3 : 3 3 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 333 3 3 3
3 Tc (min): 12.2 3 10.8 3 10.3 3 9.2 3 8.8 3 8.3 3
3 : 3 333 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 : 3 333 3 3
3 i (in/hr) : 2.6 3 3.6 3 4.1 3 5.5 3 6. 3 3 7 . 3 3
3 : 3 333 3 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY

? (PZ

Date: 4/8/93

Subarea id: 12Project Name: DYSART ROAD

Location: STA. 209+12 LT.

Drainage Area Cover: ROAD R/W

LOCATION DATA

Computed by: Z & H ENGINEERING

DESIGN DATA

I
I
I
I
I
I
I
II
I

I
I
I
I
I
I
I
I
I
I
I
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