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Collar I Williams & White Engineering I Inc.

•
Consulting Engineers

MALCOLM S. WHITE
PR~SID~NT

Re: Project M-703-6 (1)
McDowell Rd. - 64th St. to
Scottsdale Road

2922 NORTH 70TH STREET
SCOTTSDALE, ARIZONA 85251

Feb. 3, 1975
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lood Control O' .

Istnct of Me L'
Engi neer Please Ret Ibrary
Works 280 I W 0 urn to

. uranga
Phoenix, AZ 85009

Daniel C. Raby, City
Department of Public
City of Scottsdale
3939 Civic Center Plaza
Scottsdale, Arizona 85251

DONALD H. COLLAR. P.E.
VIC~·PR~SID~NT

•

•

•

•

Dear Mr. Raby:

Submitted herein are the results of a drainage investigation
used to establish the criteria for design for the proposed road­
way drainage and storm sewer for the improvement &rehabilitation
of McDowell Rd. from 64th Street East to Scottsdale Road. (Roadway
section improvements from 64th Street East to 70th Street).

This Report and the Improvement Plans prepared by Collar, Williams
&White Engineering, Inc. for M-703-6 (1) incorporate Scottsdale Projects
FC-7434-C and P-7452-C.

•

•
Respectfully Submitted,
Collar, Williams &White Eng. Inc.

•

•

DHC :ms
encl.

PHONE: 947-5433
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P.O.BOX 1980

PHOENIX, ARIZONA 811001

• June 24, 1975 TELEPHONE 273.11900
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Collar, Williams & White Engineering, Inc.
2922 N. 70 Street
Scottsdale, AZ 85251

Attention: Edward B. Rolper

Gentlemen:

McDOWELL ROAD: 64 - 70 STREET (PAVING)
JOB NO. 730529
A.D.O.T. M-703-6(1) SRPD CSO 11683 (SC)

Attached is a marked set of plans indicating as you
requested:

1. Street tight locations, southside of McDowell.
(Also approximate future locations northside
of McDowell. Based on staggered arterial system
specifications.)

2. Power source - Sump pump and underpass lights
(SH7: Sta 13+90).

Please note additional markings relating to electrical
facilities within the job area. For more specific details
please forward two sets of final plans.

If you have any questions please call Dick Hudson,
Electric System Design, 273-2246, or me, 273-5258.

Sincerely,

~Yn.~
Tom M. Allison
Power Consultant
Power Use Planning Department

TMA:hla

Attachment: Plans
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PHOENIX. ARllONA

AUooust 4, 1969

• To: Consultin3' Engineel"s

•

•

From: P"",e-Engineering (Consul'cants) Division

Re: Hydrnu.lic Reports

The follmv:in~ requiremen~s supple:nent and are in 2.ddL:ion Jeo
the existing Hyd:....olcgic l-l2.::mal.

Hydraulic Itepo""r.-;:s must be sUbrB't'cedJn duplicate (one each for
Plans Division and ..;..,.,l;-:~)}iA?~.f.?~~bd~d'lTI anG!s11 x 11" foldei"', and
must con-cain, but need. not be lij'ni'tec. to, ·the follm']ing:

~. ~e~ter OT Transmittai.

,,-

•

1. Cover and title Sheet showing Proj ec': Fame and i:~u.'llbel"',

T . t' .t: n ,-" , h - (F' .T ) d ,..,. ~). .J..e OoL 1.epor·L, ;"uTnors,.l!! lrm £,arne , an lJ2.::e 0::::-

Submi-c':al.

•

••

•

•

•

3. Index or Table of Contents.

4-. .~. narrative desc:... ibing 'i:he topographic' features and
hydl"olorric histGi."}' of the Pi"\Oj ec'c a1'2a, notinG ~al

....drainage pi:rtJcel~ns, ·the histcry and effec-t of l~;o:vTI rlood­
ing in ';:he area, and recu::,ring.,p,rojleQ are2.s. ' ~:-;'2 his';:ory
of man-made developments and- 'cheir' effect upon n:::tural
drainaGe pat-'cerns, includi~3' C.n es·ti~3..~e of the effect
the proposed high~';ay construction might be expected to have
upon maj 01'" d:cai!i.C1Ge flows,. And finally, a Pi~oj eC':cd
estimate of fu.-ture dEvelopment in the pI'Oj ec't a:.~ea ','lhich
rnigJ1't affect -the chEirac'teris-'cics of fu·::Ui.."'e dl"'ain2]2 flmlls
and ul-cimately 1:112 perfol"'mance of the hyCi"'uulic structui~es

on the projec~.

s. A", ou·tline of ';:he Scope of ·the Stucy, includin~ the cri­
teria~ i3SS1Jr.I;y::-:i,ol1S, a.nd mr:·;~hlJc.s use0. :i,n ';:-he de!»ign Ilro­
cedure~ listing all references .

........- 6. A general area map of the enJeire proj ect a'c a small
(reduced) scale snowing Jcopographic features oTIC!, drainage
areas.



•

•
,
! 7. A structure swnmary shec't listin~ all pipe and box cul­

ver'i.:s by sta'i.:ion, Llnd including the follmdnrr:

•

•

a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

~:

Sta'tion.
Drainage Area.
Dis2harGe (Desi~n Q) •
Type and Size of S'tructure, includinrr length.
Inle';: and Oui:lc';: t:.~ea':::men"i: (headwclil, end section, etc.)
Invert Elevution at cen-;:erline.

'Invert slope in %.
Subgrade elevntion.
Allo"ja.ble He:ld~,]atel'\ E~cvation_

Design HeadT.vater £lev2tion.
tJa'CurCll Ch3.nm,l Velocity.
Culver";:: Ou:::let Velocity.
1"\.,,'-1 c"- n'~O-;-PC·:-1',..,n (""'DO)\JL"L-t.. l. .1..... - ... _ "',_L.~. J'j _ '-.•

•

•

•

•

•

•

•

8. For each clllver·i.:, channel, ol~diversion, the following:

a. A copy of ~"Iydri1ulic Survey :::'epor'c Form
(A.H.D. 66-451).

b. A copy of ·the drainage area map, aerial pho"co, 0:;''''

other source used, d21ir:ea-cing and ic.e!!,tifyi::;; CC!1­

"trJ~bU1:ing dl~3.inage al~ea (s). One copy may be Sl.l.'::;;;.:i,";:'::2G.

for en"i.:ire report, if feasible, ~'lit.h individual dl"ai'1­
age areas iden"i::ifieG.. (See Ho. 6).

c. All hycrologic ccmputa-cions on applicable Arizona
niZhT,']CJy Depal~tmen-i.: ~:ydl"'oloS'ic Design Data Sheets.
The R2.l:ional t'lethod shall be used for ALL drainage
areas under 0.1 sq. mile (6l~ aCl"es).

d. Stream or channel c~oss sections and profile neces­
sary to develop na'::ural stage-dischar~e relationshj.ps
and velocity compu"ca'i:ions. The pro~lOsed culvert or'
bridge structure should b2 shown on 'the profile in

,/ its proper location along wi"ch Jehe outline of the
roadway prism. This da'ca should be :Jlo-'cted to a
reduced scalecommensura"ce ~.;ri"i:h "the size of the r"e­
por't folder.

e. Natllr::ll stage-discharge and velocity computations when
applicaiJle.

f. }fyd1.~aulic compu'i:ations fa:' all culverts, channels,
diversions, etc., including culvert extensions of
sufficient len;:rch "CO affect -i:he hydraulic charactel:'­
is'l:ics of the structure.

-2-
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, .' ......

h.

Culvert computations Slloulct. DC submi'c'ccd on 1\. :'£. D.

Culver'c Compu·i.:i1cion SI18e'cs in accoruLlDce ~'lith the

SU2"~t=stcct. :rydrllulic Desi~n Pl."occdu:ccs (Grcen Cover)

availllbic from '::llC Plilns Division.

t'lhen a culvei.'t is 10ciJ:ted in an area of hi0h dumage

po'tent-ial (i. e., urban, suiJurbLll1 oJ.." indus·:::l'iaJ. arell) ,

it \'1ill be ncc~ssary to include a si'i::e sketch loca'i::ing

thc various nl.J.i1-made impl"ovcmen'i::s "l:lich may be af­

fected ty ponding Oi::' discha:"ge. Where ponding exceeds

the proposed riCh'c of \v.J.Y, the inund2.·i::cd area mUS'L be

delinea'ccd by -Lhe li'1li·t::inz contour on the site ske'::c!1,

and a rccorTmenda'Lion for acquisition of addi·tional

right of way includcd in -i::he i."epo:;:--;: .

A concise s~mary of resul~s and recorrmendations

for each S'L-ructur:= _ Where a choice tet\Veen a pipe

culvert and a concrete box culver';: is possible \vithin

the limits of 'i::he hydi."aulic analysis, a cost compari­

son should be submitted, includinZ an annual cos't

based upon 'i::11e eS'cLl1ated s"truc-cu:."e life, consider­

ing local acidity arid abi."asive characteris'i::ics and

their effec~c upon the sti."uc·ture·.

•

•

•

•

•

•

Soil charactel"istics should :Je considered \'ihen designin6 channels,

G.i.l..:.:~::::::>. :':-l~ ':l.:,l..-oc Unli;:ed or ui1'Jrot2c"t:ed slopes should ::>2 f2.a:t

enoue;h -co "Jiths'i::cmd hyd.::,"os·ca'Cic forces v1i'i::hou'i: e:(cessive ~J.G.it,:i':4J;~ c:­

erosion. Actua.l s·i:a:J:'li·i::y a.nalysis may be :cequil"ed for c:ykes, levees,

di~ches, and cnann~ls. Analysis may include a slip circle analysis of

slopes fOT rapi.d. c'~ra'd dmm condicion, and alTowable veloci·ties ;?ro-

'cedure (Soil Conservation Service) for stability arrainst e~osion. The

da~a compiled, if any, should be included in the report.

:toadway cross sec'clons of each culver·t should be nlo'i:ted ·co a

10 :10 scale aIld suLit1it'i::ed in roll 01" sheet form i'Ji'ch ';:~e Plans Division

Repor-c only -' T~,ese sec·cions should include -c:he. road\vay p1"isl7l, ·the cul­

vert profile, and natural ~rcund lir:.e ex'tended t:o 'che ri0 hi: of ,'lay line

downstl~e2m anc. ·the 1"i8h'c of way line 01" lii71it of ponding ups'cream,

whichevel." is gl.'eatel~. The d2si~n hi13h '''Ja-cer' line should be indica'ced

as well as the culvert leng'i:h~ slope, and inle't, ou'Cle-;: and cen'ter line

elevations.

,-' ~
. A. ,/ ..... ./ /.,. •..•. ' ,~

/:.. ... ~~'7/ /,. "'.~-~-
DON P:'IELPS, Ass'·t. Cooi."dinator.

Engineering Consul'can'cs

DP:ba

-3-
, ..



. :.

-:.

":... (;'~"'.

DRA IN AGE:7"::RE P,ORT'.:'
• \ ..... ~... . i ,"" ...

"':.
'..

" " '.;,'"

- ." .
~ . . -

;'1;••, •••. ',.,' ~ •..

. :,... .... .
' ... : ..... :... ."

.. ':. -. '. ~::.:-.-.

• J.; > ."~. :..

• " - I

I •.

"', ". ,':..- .

. ,

.<. ' '. ...:. ,;,<; ~ .: ',' ""

FOR

CITY OF. SCOTTSDALE
,ON . 'i

MCDOWELL RD. - 64 th ST. TO
• c ~~ .': ••

SCOTTSDALE RD. "
M-'703-6(1)

::.' .- -".

- Collar~ Williams &.W~te' Engine~.q I.,,~C:·/~··,···,~,' ......,,'.' ,
2922 ' N. 70!!1" ·ST. " ., '~~'> ·, ..,~.\;~f,·:;~/>f'~~/:: .. ,\.~~.

SCOTTSDALE ARIZONA ' . '" '. ' ;" ... ':-l :' ;.:. '... '. .. ..~. ~,~-..
~~ JOB N!,· '.7S05Z9:.' ~. ' ,:>:: .. ~.~:."/~;:;' ,.:., .~", ... :>:....~"

..' • ". .r . _'~. :' ):~.

". .... '.~I.'.: ~,~,~~ .. ': 'H' 'f"'" ;:... :..

: '.

.'.,

. '.-

-'· .,

. .

~' r.
· '

· "
7,

!!.,•.- •

•

•

•

••

I."
.~ '.~•...

.'

••



•

•
Collar I Williams & White Engineer~ng I Inc.

Consulting Engineers

Submitted herein are the results of a drainage investigation
used to establish the criteria for design for the proposed road­
way drainage and storm sewer for the improvement &rehabilitation
of McDowell Rd. from 64th Street East to Scottsdale Road. (Roadway
section improvements from 64th Street East to 70th Street).

This Report and the Improvement Plans prepared by Collar, Williams
&White Engineering, Inc. for M-703-6 (1) incorporate Scottsdale Projects
FC-7434-C and P-1452-C.

..

Re: Project M-703-6 (1)
McDowell Rd. - 64th St. to
Scottsdale Road

Feb. 3, 1975' 2922 NORTH 70TH STREET
SCOTTSDALE, ARIZONA 85251

,-
~...... c: q~--I-

;;-
,r 'l·,/1/JrvV~/I'7.orj 1-;-

k 17/1~ (10__

Dea r Mr. Ra·9y:

MALCOLM S. WI-IITE

PRESIDENT

DONALD H. COLLAR. P.E. J1:t nIle (/~(.,
VICE.PRESIDENT --r' . 1111 ,

// _.-:' ::> .- ~, _.,. -- Co;.?I.J.{i.{

'Dan-iei C. Raby, Ci-ty Eligine-er
-Ge-!3a-r-t-me-R..t-of_P...uI:H-i-c-We·y>k-s-_
City of Scottsdale
3939 Civic Center Plaza
Scottsdale, Arizona 85251,

•

•

•

•

•

•. '
':

Respe~tfully Submitted,
Collar, Williams & White Eng. Inc.

•
DHC :ms
encl.

...
PHONE: 947-5433

'\. ~:

• I
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1•
SCOPE

•

•

•

•

The purpose of this investigatton is to determine and evaluate the existing, and

proposed roadway drainage and storm sewer design for the McDowell Road improvement

project between 64th Street and Scottsdale Road.

DRAINAGE AREA

The 7!;;. minute, 1:24000 scale quadrangle maps published by the U. S. Geological

Survey and aerial maps furnished by the City of Scottsdale and City of Phoenix

were used to locate stream channels, watershed boundaries, and watershed slopes.

~ctual·field investigation and topography were used in critical areas for water-
\

shed flow determination.

The map on page 4 indicates the extent of the drainage area.

• _ 90\("7," I: i~--=iJ.'4

NATURAL FEATURES

•

•

.-

.......

•

e-

.~"Jo- ..

The proposed improvements for McDowell Road, discussed in this report extends

from 64th Street to Scottsdale Road, constituting approximately one mile of

roadway.

The watershed areas effecting McDowell Road lies north and west of the described

limits, and are divided by the "Cross Cut Canal" into two watershed areas.

The westerly area extends north to Thomas Road, and west to the McDowell Buttes .

The area west of 64th Street is generally undeveloped land, which is gently rolling

slopes with sparse desert brush. The soil complex can be classifies as a "C" hydro-

logic soil group as per Soil Conservation Service classification system. The area

east of 64th Street is either improved residential or has a potential of residential

improvement. Drainage from these areas flow southeasterly to McDowell Road and

passes under the road by way of concrete box or pipe culvert.

J.
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NATURAL FEATURES continued

The area east of the "Cross Cut Canal " is mostly improved residential and com-

mercial areas, which lie to the north of McDowell Road and drain onto the

road. There are scattered commercial areas south of McDowell Road which also

drain onto the roadway. The drainage area north of McDowell Road consists of

a 660 foot strip of commercian area parallel to the road, with residential

areas north of the commercial area, extending to Thomas Road. At McDowell

Road and Scottsdale Road, in the northeast corner lies approximately one

square quarter mile of improved commercial land. ne contributing watershed

area is confined to the first quarter mile, north of and parallel to McDowell

Road. The general slope of the ground in this area is approximately 1% west

to east, and 0.5% north to south.
DC0lb k) C l<.- \ TE-:-. t p-.---
The results of this study and computations are indicated on sheet "Summary

of Storm Drainage Calculations ll
, as flow rates and proposed storm sewer pipe

sizes.

This study is predicated on the following assumptions, proposed conditions
c·

and methods:

..

A. Hydrologic data and methods of computations - from Hydrologic Design for

Highway Drainage in Arizona by Arizona Highwat Department Bridge' Division.

The IlSCS Il and "Rational Method" are employed.

B. Streets shall have one lane in each direction clear of storm water inun-

dation in a 10 year frequency storm, (36 ft. wide roadway, one lane equal

to 12 ft.



D. Storm drain pipes are sized to carry runoff from a minimum 10 year fre-

•

•

.....

C. All undeveloped commercial areas. north

shall be required to hold onsite retention

I

3

of and draining onto McDowell Road
lI:c'of. 6\M'O;\iUl\

for a~ year f,.j:li3qu8r:1":t stonn.
60

holes.

•

•

•

quency storm. The ~1anning formula'~"as used to size pipes. assuming that the

pipes are flowing full, and th~ hydraulic grade line is within the pipe.

., .....

E. Time of concentration for runoff flow was based on overland flow for roofs,

lawns and commercial areas and street flow in gutt~e~r~s==(=a~ss:u:m:i=n=g==st=r=e=e=t=s~fl_O~Wing
~ -/,--0-:::: "'

at a 24 foot spread). !Time of concentrati on 1n storm sewer was negl ect;a,; '!
I

( size of storm sewers are predicated on sums of flows at catch basins and man-j

J p~.
) .~

'o(''''\.~~
~(l;~~~(U ~

<..fJ O'~~
(/6'~
-01"'''" .

•
/

~--- <71~---1

Tf"E &.ed.Ct L0.-

a6 ) ~ t . £ cO ~ ~'i ft>-Iol i. ...~ L-&' ~

e.ct.1.c-vJ2~;..-'"'"~ Cu/y.-YteO~ I

•

•

/
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SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The storm water flows generated by McDowell Road and tributary drainage areas

draining to McDowell Road can be controlled, collected and dispersed safely,

without hazardous flood water inundation.

The storm water concentrating west of the "Cross Cut Canal" collect at two

locations, Sta. 6+03 - 6' x 4 1 concrete box culvert, and Sta. 14+60 - a 48"

C. M. Pipe. The 6' x 4" concrete box culvert has the capacity to carry ap-

proximately 140 cfs; this structure shall be required to carry 43.2 cfs. (cal-

culated runoff), allowing capacity of 96.8 cfs for higher frequency storms.

The existing 48 11 C. M. Pipe, adjacent and parallel to the "Cross Cut Canal",

carries a capacity for approximately 34.8 cfs, runoff is expected to reach an

estimated 120.9 cfs for a 10 year frequency storm. The excess water in this
. '

area ponds, north of the roadway. The City of Scottsdale is anticipating

constructing a concrete box culvert at this location in the near future to

carry pedestrian and bicycle traffic across McDowell Road; when this structure

is placed drainage conditions will be improved<,~.e-l-4·&L!-e:-M .. P-i'pe,
\ '

~tD-imp.L?-\Le--dr.<l-i-l:la-9-e-co.n.dj-t.i-GI::j.S~. prese-n:t..;.-the-f-low-ea·pa e'i-ty

i1'tett+d-Q~.e-;--'H't1:t . e-corrri'fl'g-&9 6

~.

The roadway drainage from McDowell Road, west of the "Cross Cut Canal" will be

collected in catch basins which will drain directly into the existing 6'x 4'

concrete box culvert and also diSCharge~e roam,ay at Sta. 12+62;

an underground storm sewer system need not be emplo~ w~ ...( '(\r!\~
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SUMMARY, CONCLUSIONS AND RECOMMENDATIUNS1continued

The drainage of storm water east of McDowell Road has several existing drainage

problems as a result of roadways presently constructed above existing devel-

opments, creating drainage land locks, and previously developed residential

and commercial areas being constructed without storm drainage facilities. The

residential areas north of McDowell Road tend to drain east with a greater

gradient than south. The following drainage condition exists: (1) flows from

the residential areas west of 68th Street will approach 68th Street until street
,P;' 1.7 /)' .

capacity is reached, overflow into easterly residential areas will~ half

street capacity of 68th street flows to McDowell Road. (2) The residential area

located between 68th Street and 70th Street is relatively flat, the excess flow

from 68th Street and the generated runoff from this residential area reaches

McDowell Road at 69th Street and 70th Street, with a higher concentration of

runoff at 70th Street. The proposed underground storm sewer is a necessity to

eliminate flooding at intersections of 68th Street, 69th Street and 70th Street.

•
Catch basins are located at intersections and along McDowell Road to eliminate...
storm water inundation.

•

•

•

•

Drainage land lock situahons occurred along t~cDowell Road at the "Pitre Buick'·'

property, east of the "Cross Cut Canal" and north of McDowell Road, and in front

of the commercial area south of McDowell Road between Sta. 33+70 to Sta. 38+40.
. C\-rf OE= ~\o\oe.'A\)(

Large capaci ty'type "F" catch bas i ns are recommended to handl e runoff from these

areas. The driveways are depressed on the south side of McDowell Road from

Sta. 33+70 to Sta. 38+40, creating a possibility of roadway drainage onto private

property; the catch basin at Sta. 35+36 (south side) has increased capacity to

handle flows greater than a 10 year storm and thus intercept runoff into this area.
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SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS1continued

The catch basins and i~ lines aresjzed to handle only a 10 year frequency
~*h A~~~l c.\.~,,\~ +~~~.

storm, except in areas where higher frequency storms could cause inundation

to existing businesses. The proposed system connects to an existing 60 inch

storm sewer, capable of handling approximately 196.3 cfs, of which Scottsdale

Road north of McDowell Road utilizes 51.7 cfs thru a 36 inch pipe. McDowell

Road west of Scottsdale Road will utilize capacity of 129.3 cfs, leaving ap-

proximately 15.3 cfs available additional flow capacity.

Cul\)e~\~ u....."...~~ ~c. ~e.I.." Co"'~'I\~~~ -\'f\oW\ sit>

~w~'f~ }N\)
(

t·



Drainage Computations
.,

Area tI 1 not expected to urbanize, flow onto 64 tho St., 200 ft.
south of Thomas Road.

Drainage Area = 0.14 Sq. Miles Width factor (W f ) = 1.10

Drainage Length = 6000 ft. Vegetative Cover - Desert Brush

Vegetative Density -Elevation
Top of Drainage Area
At structure

1500 ft.
1275 ft. Soil Group - "C"

20 %

Drainage Slope - 3.75 % Curve Number - 88

Drainage Width - 800 ft.

Design Frequency 2 yr. 5 yr. 10 yr. 25 yr.

Time of Concentration

Runoff - Q

T
c

0.23

2.05 (6000)0.37
(3.75)0.20 (60)

0.48

0.66 hr.

inches

Time of Peak T = T (W f ) = 0.72 hr.p c

Peak Dis charge

cfs.84.753.645.221.6Q = 484 A Qp
T

P

This flow continues north, and is received by existing storm drainage facilities
around the intersection of 64 th.Street and Thomas Road.•

not expect~d to urbanize, flow at 64 th.,Street, 300 ft. north
of MCDowell Road.' C

Drainage Area = 0.05 Sq. Miles•

.~

Area II 2

Drainage Length = 3100 ft.

Elevation
Top of Drainage Area
At Structure

1420 ft.
1290 ft.

Width factor (W f ) = 1.24

Vegetative Cover -:Desert Brush

Vegetative Density = 20%

Soil Group "c"

Drainage Area Slope 4 .19 % Curve ~umber - 88

•
Drainage Width

Design Frequency

= 400 ft.

2 yr. 5 yr. 10 yr. 25 yr.

Runoff- Q 0.23 0.48 0.57 0.90 inches

•
..
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Tjm~ uf Concentrotlun

• T c
2.05 (3100)°·37

(4.19)0.20 (60)
0.50 hr.

Time of Peak T
p

Peak Dis charge

• Q =p 484 A Q
Tp

9.0 18.3 22.2 35.1 cfs.

• Area II 3 not expected to urbanize, flmv at existing 30" C.H.P. culvert
across 64 tho Street, north of MCDowell Road.

Draingge Arc;). = 0.03 Sq. Hiles Width factor (W f ) ; 1.24

Elevation
Top of Drainage Area
At Structure

•
Drainage Length 2900 ft.

1350 ft.
2900 ft.

Vegetative Cover - Desert Brush

'Vegetative Density - 10 %

Soil Group "c"

Drainage Width = 260 ft.•
Drainage Area Slope 2.76 % Curve NlID1ber 88

•

Design Frequency

Runoff -Q

Time of Concentration

2 yr.

0.23

5 yr.

0.48

10 yr.

0.57

25 yr.

0.90

T = 2.04 (2900)°·37
p T2:-76)n-~(6°) 0.53 hr.

• Time of Peak

Peak Dis charge

T = T (W ) = 0.66 hr.
p c f

Q =p 484 A Q
T

P
5.1 10.6 12.5 19.8 cfs.

Capacity of JO" C.M.P. culvert·
Length = 80 ft., Slope = 0.2 %

•

•

Area tI 4

Q = 15.8 cfs which is greater than 12.5 cfs.(10 yr. storm)

not expected to urbanize with residential housing, flow onto
64 tho Street, 1500 ft. north of MCDowell Road.

.I.
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Drainage Computation continued

Drainage Area = 0.07 Sq. }liles Width factor (Wf) = 1.24

Drainage Length = 2000 ft. Vegetative Cover - Desert Brush

Elevation
Top of Drainage Area
At Structure

1325 ft:
1290 ft.

Vegetative Density - 10 %

Soil Group "c"

Drainage Area Slope 1.75 % Curve Number 88

Drainage Width 600 ft.

Design Frequency 2 yr. 5 yr. 10 yr. 25 yr.

Runoff - Q 0.23 0.48 0.57 0.90 inches

•

Time of Concentration

Tc = 0.65 hr. (overland flow"

Peak Discharge

average grass cover) "\ '(V:>~t ~~
':P" \ ..-r:;u" .. -'

~ v...~ ~e.. \'1' ~~
~~\)"

~~

•
Q =p 484 A Q

T
P

9.6 20.1 23.8 37.6 cfs

Area fI 5 expected to urbanize (RI-7) with residential housing, flow at
, c

6 ft. X 4 ft. cone. box culvert at M Dowell Road, 600 ft. east
of 64 tho Street.

e·

e,

Drainage Area
impervious 2.3 Ac. C' = 0.95

pervious 6.9 Ac. C = 0.30

Total Area 9.2 Ac.' Wei'ghted "c" 0.46

Elevation
Top of Drainage Area 1290 ft.
At Structure 1280 ft.

Time of Concentration T 25 min. (overland flow»
c

Design Frequency 2 yr. 5 yr. 10 yr. 25 yr.

Rainfall intensity "i" 1.6 2.3 2.5 3.2 inches

cfs.13.510.69.76.8Peak Discharge Qp = CiA

change in time of concentration for contributing areas #2 and #3
equal to

e

•
600 = 5.0 min.

2(60)

" ,I
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Drainage Computations continued

Qfl2 T 0.72 hr. 7. 7 16.1 19.1 30.3 cfs.
p

QI13 Tp 0.76 hr. 4.4 9.2 10.9 17.2 cfs.

Total "Q" 18.9 . 35.0 40.6 61.0 cfs.

Capacity of the existing 6 ft. X 4 ft. cone. box culvert
approximately 120 cfs., which is greater than 40.6 cfs.
expected flow from a 10 yr storm.

Catch Basin II 1 opposite Sta. 5+80, 45 ft. north of the monument line,
located over the existing cone. box culvert.

i = 3.8 inches, Discharge. Q = 2.0 cfs.

Contributing roadway area = 580(52)
43560

:69 Ac. ."C" >;" O. 75Weighted

0.16 ft.yZ = 4444
n

Tc = 10 min.

z = 1 = 66.7
0.015

W = 66.7(0.16) = 10.7 ft. which is less than 24 ft.

use Type "B" catch basin, Interception Capacity = 1.1 cfs.
By pass = 0.9 cfs.

Catch Basin II 2 opposite Sta. 6+25, 7 ft. south of monument line,
located over the existing cone. box culvert.

Contributing roadway area 625 (36)
43560

0.52 Ac. Weighted "e" 0.75

use Type "C" catch basin, Interception Capacity = 1.5 cfs.
by pass = 0.4 cfs.

T = 10 min. i 3.8 inches, Discharge Q = 1.9 cfs.c

Z = 1 66.7 Z = 4444 t. y = 0.16 ft.
0.015 n

W = 66.7(5.16) 10. 7 ft. which is less than 24 ft.
•

·-, Cat ch Bas in II 3 opposite Sta. 12+62, 7 ft. south of monument line.

Contributing roadway area (1262-625) (36) = 0.53 Ac. Weighted "e"
43560

0.75

• T
c

10 min., i 3. 8 inches, Dis charge Q 1. 9 + 0 ..4 2.3 cfs.

Z = 1 = 66.7 ,
0.015

~= 4444, y =0.18 ft.
n

•
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Drainage Computations continued

W = 66.7(0.18) = 12.0 ft. which is less than 24 ft.

use Type "c" catch basin, Interception Capacity = 1.8 cfs.
By pass = 0.5 cfs.

Connection Pipe - 12" R.G.R.C.P. @ S = 0.0120 ft./ft. (n=0.013)

Catch Basin II 4 opposite Sta. 12+62, 45 ft. north of monument line.

• Contribut~ng roadway area (1262 - 580) (52) = 0.81 Ac. Weighted "c"
43560

0.75

10 min., i 3.8 inches, Dis charge Q 2.3 + 0.9 3.1 cfs.

•
Z = 1 = 66.7, Z

0.015 n
4444, y = 0.20 ft.

W = 66.7(0.20) 13.3 ft. whichis less than 24 ft.

•
use Type "c" catch basin, Interception Capacity = 2.1 cfs.

By pass = 1.0 cfs.
Connection Pipe - 18" R.G.R.C.P. @ S = 0.0500 ft./ft. ( n=O.013)
Required discharge capacity of connection pipe epual to 3.9 cfs,
additional flow coming from catch basin II 3.

Total dicharge from catch basins 113 and #4 will flow in to drainage
ditch north of and parallel to the proposed ,McDowell Road improvements.

•
Area /I 6 urbanized or expected to urbanize into residential housing (Rl-7),

flO\oJ at existing 48" C.M.P. at Sta. 14+50.

5400 ft.

0.13 %

Tc 69 min.

Design Frequency 2 yr . 5 yr. 10 yr. 25 yr.

• Rainfall intensity 0.9 1.2 1.7 2.1 inches

Peak Discharge
Q = CiA 56.2 75.0 106.2 131. 2 cfs .

•
"

i .
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Drainage Computation continued

Existing 48" C.M.P. culvert @ S = 0.0020 ft./ft. Capacity =

change in time of concentration for contributinh area. # 4
equal to

23.3

154.5

14.7

120.9

12.4

87.4

5.9

62.1

2900 = 24.2 min.
2(60)

Total "Q"

Proposed - an additional 48" C.H.P. at same alignment as the existing
culvert.

Total possible capacity = 69.6 cfs. which is less the the expected flow
from a 10 yr. storm.
Any flow over the capacity of the proposed and existing pipes will pond,
and over flow into the existing canal, prior to inundating the roadway,
which is the present condition. A cone. box culvert, to carry storm
water and bicycle traffic under MCDowell Road, is proposed by the City
of Scottsdale for future construction. When the box culvert is constructed,
there should be more~ ample capacity for the storm water.

Catch Basin II 5 opposite Sta. 22+94, 57 ft. north of the monument line.

Area 1/7 presently improved commercial,(C-3).
/

Drainage Area
impervious 4.3 Ac.

/

C 0.95

Weighted

pervious 0.8 Ac.

Total Ar~5.yAc.

Time of Concentration
Overland flow

C 0.30

This area Hill be land locked with respect ·to drainage. w~~~".~
~t!~'t~~.

use Type "F" catch basin, Interception 100% O~ \AJ~r.."t? lO'(f':'?:LF W.\\ ~I\
ov\ \.0'7,"i'f' S'v\.ou.l6. ~~Y\ Sf.c:W- +\..l~.

Connection pipe to proposed storm drainage system 18 R~G.R.C.P ..
@ S = 0.0150 ft./ft., discharge capacity = 12.9 cfs.
(n=O.013)

Channel flow 800
1.5(60')

.~

Design Frequency

Rainfall intensity

Peak Discharge
Q = CiA

2 yr.

1.8

7.8

9 min.

19 min.

5 yr. 10 yr. 25 yr.

2.6 2.8 3.7 inches

11.3 12.1 16.0 cfs.

•
J .d
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Drainage Computation continued

Catch I.~asill II () opposltc Sta. 22+94, ~4.5 ft. south of monument line.

Area U 8 - presently improved commercial,(C-3).

Drainage Area
impervious 0.43 Ac. C 0.95

pervious 0.07 Ac. C 0.30

Total Area 0.50 Ac. Weighted "c"

Time of Conentration
Overland flow

Channal flow 270
3(60)

Tc

1.5 min.

11.5 min.

Design Frequency

Rainfall intensity

Peak Discharge
Q = CiA

2 yr.

2.3

1.0

5 yr.

3.4

1.4

10 yr.

3.8

1.6

25 yr.

4.7

2.0

inches

cfs.

..
Contributing roadway area = (2294 + 1262)(44.5)

43560

1.05 Ac.

"C" = 0.75 T c = 10 min., i 3.8 inches,

Discharge Q

z = 1
0.020

3.8 + 0.5 + 1.6

50, Z = 3333, y
n

5.9 ds

0.25 ft.

IV = 50 (0 . 25) 12.5 ft. which is less than 24 ft.

•

•

usc Type "c" catch basin'"Inte~ceptionCapacity = 2.8 cfs
By pass 3.1 cfs

Connection pipe to proposed storm drain system - 12" R.C.R.C.P.,
@ S = 0.0060 ft./ft., (n=0.013). Discharge Capacity = 2.6 cfs.

Catch Basin # 7 opposite Sta. 25 + 86, 44.5 ft. south of monument line.

Area #9 presently improved commercial (C-3).

Drainage Area
impervious 0.57 Ac. C 0.95

pervious 0.10 Ac. C 0.30

Total Area 0.67 Ac. Weighted "c" 0.85



•
Drainage Computation contrnued

•
Time of Concentration

Overland flO'" 15 min.

Channel flow 250
3(60)

1.4 min.

3.9 inches
•

•

T 16.4 min.c

Design Frequency 2 yr. 5 yr .. 10 yr.

Rainfall intensity 2.0 3.3 3.5

Peak Discharge
Q = CiA 1.1 1.9 2.0

25 yr.

2.2 cfs

Contributing roadway area = (2586 - 2294)(44.5)
43560

0.30 Ac.

•
"C I~ 0.95, T 10 min. , i 3.8 inches

c
.; I

'"Oischarge Q 1.1 + 2.0 + 3.1 = 6.2 cfs

Z = 1 = 55.6, Z 3704, y = 0.27 ft.
0.018 n

• W = 55.6(0.27) 15.0.ft. which is less than 24 ft.

use Type "c" catch basin, Interception Capacity = 3.0 cfs
By pass 3.2 cfs

•
Connection pipe to proposed storm drain system - 12" R.G.R.C.P.,
@ S = 0.0075 ft./ft., (n=0.013). Discharge Capacity = 3.1 cfs.

The by pass of 3.1 cfs will flow around the southwest curb return at
68 tho Street and south mto 68th. Street.

•• Catch Basin Its opposite Sta.' 25+86,' 44.5 ft. north of the monument line

Area fi10 presently improved commer~ial (C-3).

C 0.95

10 min.

3.8 min.

13.8 min.

0.30C

Heighted "c" 0.85

Drainage Area
impervious 2.0 Ac.

pervious 0.3 Ac.

Total Area 2.3 Ac.

Time of Concentration
Overland flow

Channel flow 450
2(60)

Tc

••

•

•
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Drainage Computations continued

Design frequency 2 yr. 5 yr. 10 yr. 25 yr.

Rainfall intensity 2.2 3.1 3.3 4.2 inches

Peak Discharge
Q = CiA 4.3 6.1 6.5 8.2 cfs

Forty percent of this flow, flows to McDowell Road, the other sixty
percent flows to 68th Street.

• Contributing roadway area = (2586 - 1262) (44.5)
43560

1.35 ac.

Discharge Q = 4.9 + 1.0 + 0.4(6.5) = 8.5 cfs•
"C" = 0.95, Tc 10 min., i 3.8 inches

Z 1
0.015

66.7, Z
n

4444, y 0.27 ft.

use Type "c" catch basin, Interception Capacity = 3.0 cfs
By pass 5.5 cfs.

••
66.7(0.27) 18.0 ft. which is less than 24 ft .

•
Connection pipe to proposed storm drain system - 12" R.G.R.C.P.,
@ S = 0.0100 ft./ft., (n=0.013). Discharge Capacity = 3.6 cfs.

Catch Basin n9 opposite Sta. 26+96, located on the north end of the northwest
curb return at the intersection of 68th Street and McDowell
Road.

Area nll urbanized residential housing, (Rl-7).

• Drainage area
impervious 5.3 ac. C 0.95

Weighted "c"•
Pervious

Total Area

16.0 ac.

21.3 ac.

c.

c 0.30

0.46

\.f:)
min. r 4-
. ~ '1 ,,'ok

0.96% ~rJ...

,/ ~ .

25 min.

Average slope =

of Concentration
Overland fl~

Channel flow 2000 22.2
l.~--

Time

.~

Tc 47.2 min.

• Design Frequency 2 yr. 5 yr. 10 yr. 25 yr.

Rainfall Intensity 1.0 1.5 1.6 2.1 inches

•
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Drainage Computations continued

68 tho Street half street chpacity•
Peak Discharge

Q = CiA 9.8 14.7 15.7

7.8 cfs,

20.6 cfs.

•

•

overflow onto easterly residential areas = 7.9 cfs.

Discharge at Catch Basin fi9 Q = 7.8 + 0.6(6.5) = 11.7 cfs

y = 0.33 ft., 68 tho Street half width = 32 ft.

use Type "D" catch basin, Interception Capacity = 2.7(4.6) + 1.7
no by pass.

Connection pipe to proposed storm drain system - 18" R.G.R.C.P.,
@ S = 0.0130 ft./ft., (n=0.013). Discharge Capacity = 12.0 cfs.

14.1 cfs

•
Catch Basin fllO

Area 1112

opposite Sta. 35+37, 44.5 ft. north of monument line.

presently improved cornrnercial,(C-3).

25 yr.

Contributing roadway area = 300 (32) + (3537-2586)(44.5)
43560 43560

"c" = 0.95, Tc = 10 min. , i = 3.8 inches,

.J '" J
Discharge Q 4.3 + 1.5 + 5.5 = 11. 3 cfs.

Z = 1 50, Z = 3333, y.= 0.36 ft.
0.20 n

•

•

•

Drainage Area
impervious 0.42 Ac. C 0.95

pervious 0.02 Ac. C 0.30

Total Area 0.44 Ac. Weighted "c" 0.92

Time of Concentration T 10 min.
c

Design frequency 2 yr. 5 yr. 10 yr.

Rainfall intensity 2.5 3.6 3.8

Peak Dis charge'
Q = CiA 1.0 1.5 1.5

4.9

2.0

inches

cfs

1.19 Ac.

• W = 50~0.36) 18 ft. which is less than 24 ft.

use Type "c" catch basin, Interception Capacity
By pass 6.9 cfs.

4.4 cis

•
Connection pipe to proposed storm drain system - 12" R.G.R.C.P.,
@ S = 0.0406 ft./ft., (n=0.013). Discharge Capacity = 7.2 cfs.
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Drainage Computation continued

Catch Basin 'Ull opposite Sta. 35 + 37,44.5 ft. south of monument line.

• Area U13 presently improved commercial,(C-3)

Discharge Q = 2.9

"C" = 0.95, T
c

•

•

•

•

Drainage Area
impervious 0.25 Ac. C 0.95

pervious 0.01 Ac. C 0.30

Total Area 0.26 Ac. Weighted "c" 0.92

Time of Concentration, T 10 min.c

Design frequency 2 yr. 5 yr. 10 yr. 25 yr.

Rainfall intensity 3.0 3,.6 3.8 4.9 inches

Peak Discharge
Q = CiA 0.7 0.9 0.9 1.2 cfs

Contributing roadway area = (3537 - 2751)(44.5)= 0.80 Ac.
43560

10 min., i 3.8 inches G<b~L
.\~"""+_ 0.9 ",;~ -t~,.1,...-'

Z = 1 = 50, Z
0.02 n

3333, y 0.24 ft.

use Type "D" catch basin, Interception Capacity
no by pass.•

W = 50(0.24) 12 ft. which is less than 24 ft.

9.4 cfs

•

,
Connection pipe to proposed storm drain s¥stem - 18" R.G.R.C.P .,
@ S = 0.0290 ft./n., (n,,:,0.013). Discharge Capacity = 17.9 cfs._ ,_

.•~~~ ':'

Time of Concentration
Overland flow

Drainage Area
impervious 3.,6 Ac.

pervious 10.9 Ac.

Total Area 14.5 Ac.

opposite Sta. 36+37, 44.5 ft. north of monument line.

I
urganized residential housing,(Rl-7).

I

•

•

.'

Catch Basin U12

Area U14

Channel flow 1600
1(60)

T
c

C 0.95

C 0.30

Weighted "c" 0.46

30 min.

26.7 min.

56.7 min.
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Drainage Computation continued

•
Design Frequency 2 yr; 5 yr. 10 yr. 25 yr.

Rainf all intensity 0.9 1.3 1.4 1.9 inches

Peak Discharge
Q = CiA 6.0 8.7 9.3 12.7 cfs.

• Street capacity of 69 tho Street = 8.0 cfs
Total flow to the easterly residential area = 7.9 + 1.3 9.2 cfs

Area IllS presently improved commercial area, (C-3).

Channel flow 180
1(60)

•

•

Drainage Area
impervious

pervious

Total Area

Time of Concentration
Overland flow

0.65 Ac. c· 0.95

0.16 Ac. e 0.30'

0.81 Ac. Weighted "c" 0.82

10 min.

2 min.

• = 12 min.

Design frequency 2 yr. 5 yr. 10 yr. 25 yr.

Rainfall intensity 2.3 3.3 3.5 4.6 inches

• Peak Discharge
Q = CiA 1.5 2.2 2.3 3.1 cfs

10.2 cfs+ 2.3

3.8 inches,i

'"6.9 = 17.6 cfs
~vJ

Y = 0.40 ft.
n

min. ,

23.5 ft. which is less than 24

Q

1
0.017

use Type "D" catch basin, Intercep~Capacity= 3.2(4.6)
By pass T 7/

t1
cfs.
,

Connection pipe to proposed storm drain s stem - 15" R.C.R.C.P.,
@ S = 0.0384 ft./ft., (n=0.013). Discharge capacity = 12.7 cfs.

Contributing roadway area = (3637 - 3537)(44.5) = 0.10 Ac.
43560

"C" = 0.95,

Z =

IV = 58.8(0.40)

Dis charge

Total flow from 69 tho Street = 8.0 + 2.3 = 10.3 cfs.

"

~.

•

•

•

•
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Draina~e Computation continued

Catch Basin 1113 opposite Sta. 38+18, 58 ft. south of monument line.

Area #16 presently improved commercial area,(C-3).

•

Drainage Area
impervious 0.90 Ac.

pervious 0.16 Ac.

Total Area 1. 06 Ac.

C 0.90

CO.30

Weighted "c" 0.85

This area will be land locked with respect to drainage.

•

•-~

Time of Concentration

Design frequency

Rainfall intensity

Peak Discharge
Q = CiA

T
c

2 yr.

2.5

2.3

15 min.

5 yr.

3.0

2.7

10 yr.

3.2

2.9

25 yr.

4.1

3.7

inches

cfs

•

use Type "F" catch basin, Interception 100%

Connection pipe to proposed storm drain system - 12" R.C.R.C.P.,
@ S = 0.0457 ft./ft., (n=0.013). Discharge capacity = 7.6 cfs.

presently improved commercial area, (C-3).

.-

Area 1117

Drainage Area - impervious

Time of concentration

0.28 Ac.

10 min .

C = 0.95

Design frequency 2 yr. 5 yr. 10 yr. 25 yr.

•
Rainfall intensit~

Peak Discharge
Q = CiA

3.0

0.8

3.6

1.0

3.8

1.0

4.9

1.3

inches

cfs.

Contributing roadway area =(4009 - 3537)(44.5)
43560

0.48 Ac.

e--> IIC" = 0.95, 10 min., i = 3.8 inches

Total disc~ Q 1.0 + 1.7 = 2.7 cfs,

•

,I,·,

This runoff flows "to 70 tho Street, and south on 70 tho Street.

Catch Basin 1114 opposite Sta 39+91, existing Type "F" catch basin, 44.5 ft.
north of monument line.

Area #18 presently urbanized residential housing,(Rl-7).
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•

DraLnage COlllpuLntlons continucll

Drainage Area
impervious 3.1 Ac. C 0.95

pervious 9.2 Ac. C 0.30

Total Area 12.3 Ac. Weighted "c" 0.46

Average Slope of drainage area 0.64%

Time of concentration
Overland flow 30 min.

./ Channel flow 1600
1(60)

26.7 min.

•

T 56.7 min.c

Design frequency ·2 yr. 5 yr. 10 yr.

Rainfall intensity 0.9 1.3 1.4

Peak Discharge
Q = CiA 5.1 7.4 7.9

25 yr.

1. 9 incnes

10.8 cfs.

•
Total flow from residential areas = 7.9 + 9.2 = 17.1 cfs.

Area #19 presently improved commercial area,(e-3).

•

Drainage Area
impervious

pervious

1.1 Ac.

0.2 Ac.

C

C

0.95

0.30

Total Area 1. 3 Ac. Weighted "e" 0~85

25 yr.

•

••..J

Time of concentration
Overland £ low

Channel flow

Design frequency

Rainfall intensity

Peak Dis charge
Q = CiA

10 min.

150 2.5 min.
1 (60}

Tc 12.5 min.

2 yr . 5 yr. 10 yr.

2.3 3.2 3.4

2.5 3.5 3.8

4.5

5.0

inches

cfs.

• Contributing roadway area = (4009 - 3637)(44.5)
43560

0.38 Ac.

•

"e" 0.95, T
c 10 min., i = 3. 8 inches, Q 1.4 cfs
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Drainage Computations continued

•
Flow from commercial area #19 separated, 1.9 cfs to 70 tho Street,
1.9 cfs to MCDowell Road.

Total discharge to Catch Basin #14 Q = 29.9 cis.

Total flow at 70 tho Street and HCDowell Road.
70 th Street discharge Q = 17.1 + 1.9

•
MCDowell Road discharge

19.0 cfs.
,;

Q = 1.9 + 1.4 + 7.6 = 10.9 cfs.

MCDowell Road drainage - Q = 10.9 cfs.

••
Z = 1 = 66.7,

0.015
Z
n

4444, y = 0.31 ft.

W = 66.7(0.31) 20.7 ft. which is less than 24 ft.

•
Existing Catch Basin #14 with a hydraulic head of 0.31 ft,

Interception capacity = 2.7(5.43) = 14.6 cfs

Existing Type "A" catch basin located on the north end of the northeast
curb return of 70th. Street and MCDowell Road,

~ Interception capacity = 3.2 cfs.

••

It is proposed that the existing Type '.'F" catch basin be reconstructed
to flow to the propose'd's.torm drain system, this would allow this::.:
catch basin to flow at fUll~acity.

Connection pipe to proposed storm drain system - 12" R.G.R.C.P.,
@ S = 0.2000 ft./ft., (n=0.013). ~Discharge capacity = 15.9 cfs.

~

•

1

'.
Total runoff removal = 14.6 + 3.2 = 17.8 cfs. By pass 12.1 cis .

opposite Sta. 40+89,44.5 ft. north of monument line.

n

0.08 Ac.

~---y = 0.33 ft.

3.8 inchesi =
,.

(4089 - 4009)(44.5)
43560

4444,

min. ,

Z

= 10T
c

J
Q = 12.1 + 0.3 = 12.4 cfs

66.7,

Contributing road~ay area

"C" = 0.95,

Z = 1
0.015

Discharge

Catch Basin IllS1

•

•
W = 66.7(0.33) 22.0 ft. which is less then 24.0 ft.

e

use Type "D" catch· basin, Interception capacity = 2.7(4.6) + 1. 7
no by pass.

Connection pipe to proposed storm drain system - 15" R.G.R.C.P.,
@ S = 0.1000 ft./ft., (n=0.013). Discharge capacity = 20.7 cfs.

14.1 cis

e.
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Drainage Computation continueu

Catch Basin 1116 opposite Sta. 46+51, 44.5 ft. south of monument line.

Area H20 presently improved commercial area, (C-3).

Drainage area
impervious 0.34 ac. C 0.95

• Pervious 0.06 ac. C 0.30

Total Area 0.40 ac. Weighted "c" 0.85

Time of Concentration
Overland flow 10 min.

• Channel Flow 200 1.3 min.
2.5(60)

'Ic 11. 3 min.

Design frequency 2 yr. 5 yr. 10 yr. 25 yr.

• Rainflal intensity 2.3 3.4 3.6 4.7 inches

Peak Discharge
Q = CiA 0.8 1.2 1.2 1.6 cfs.

• Contributing roadway area = (4651 - 4009) (44.5) 0.66 Ac.
43560

"c" = 0.95, T = 10 min. , i 3.8 inches.c

Discharge Q = 2.4 + 1.2 3.6 cfs.

• Z 1 66.7, ·z 4444, 0.18 ft.y
0.015 n

use Type "c" catch basin', Inter'ception capacity = 1. 8 cfs,
By pass 0.6 cfs into southerly shopping center area.•
W 66.7(0.18) 12.0 ft. which is less than 24 ft.

i = 3.8 inches

•

•

•

Connection pipe to proposed storm drain system - 12" R.G.R.C.P.,
@ S = 0.0429 ft./ft., (n-0.013). Discharge capacity = 17.0 cfs.

Roadway drainage from Sta. 47+36 to the intersection of Scottsdale Road and
McDowell Road. (south side of McDowell Road)

Roadway area = (5271 - 4736) (44.5) = 0.55 ac.
43560

"C" = 0.95, Tc = 10 min.

Discharge south onto Scottsdale Road Q = 2.0 cfs.

Runoff flow is intercepted by a Type "A" catch basin located on the
south end of the southwest curb return of the intersection of
Scottsdale Road and McDowell Road.
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Catch Basin #17 opposite Sta. 46+51, 44.5 ft. north of monument line.

• Area tl21 presently improved commercial area (C-3).

Drainage Area
impervious 3.5 Ac. C 0.95

pervious 0.6 Ac. C 0.30

• Total Area 4.1 Ac. Weighted "c" 0.85

Time of Concentration
Overland flow 12 min.

• Channel flow 460 5.1 min.
1.5(60)

T 17.1 min.c

Design frequency 2 yr. 5 yr. 10 yr.

• Rainfall intensity 1.9 2.8 3.0

Peak Discharge
Q = CiA 6.6 9.7 10.2

25 yr.

3.9 inches

13.6 cfs:;

•

•

Contributing roadway area = (4651 - 4089)(44.5)
43560

"C" 0.95, Tc = 10 min. , i = 3.8 inches

Discharge Q 10.4 + 2.1 12.5 cfs

Z = 1 66.7, Z 4444, Y = 0.32 ft.
0.015 n

0.57 Ac.

W = 66.7(0.32) 21.3 ft. which is less than 24 ft.

• use Type "D" catch basin~ Interception capacity
no by pass ..

2.7(5.43) + 1.6 16.3 cfs

Connection'pipe to proposed storm drain system - 15" R.C.R.C.P.,
@ S = 0.. 0650 ft./ft.,(n=0.013). Discharge capacity = 16.7 cfs.

• Catch Basin 1118 opposite Sta. 52+21, 44.5 ft. north of monument line.

••

•

Area tl22 presently improved commercial area,(C~3).

Drainage Area
impervious 4.6 Ac. C =0.95

pervious 0.8'Ac;- C = 0.30

Total Area 3.4 Ac. Weighted "c" 0.85
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Drainage Computation continued

Contributing roadway area = (5221 - 4651) (44.5)
43560

Channel flmv 850
1.5(60)

Tc

•

•

•

Time of Concentration
Overland flow

Design frequency

Rainfall intensity

Peak Dis cha rge
Q = CiA

1.8

8.3

10 min.

9.4 min.

19.4 min.

5 yr. 10 yr.

2.7 2.8

12.4 12.9

25 yr.

3.6

16.5

0.58 Ac.

inches

cfs

•
"C" = 0.95, T = 10 min. , i = 3.8 inches,

c

Discharge Q 12.9 + 2.1 = 15.0 cfs.

Z = 1 66.7, Z = 4444, y = 0.35 ft.

0.015 n

Existing catch basin Sta. 50+61, 44.5 ft. nornh of monument line,
Type'''B'' catch basin, interception capacity' 3.0 cfs.•
w = 66.7(0.35) 23.3 ft. which is less than 24 ft.

•

•

• 0 •

••
. .-

Required capacity of catch basin n18 Q = 12.0 cfs.

use combination Type "c" and "F", the Type "c" catch basin presently
exists. It is proposed to place a Type "F" catch basin along .. t.ae front
of the existing catch basin.
Total interception capacity "Q = 2.9(5.43) + 1.7 = 17.5 cfs

no by pass. •

Connection pipe to proposed stann drain system - 15" R.G.R.C.P.,
@ S = 0.0350 ft./ft. ,(n=0.013). Discharge capacity = 12.2 cfs .
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Drainage Computation continued

•
2~ yr.

2.4 inches

• 3.0 inches

1.8 inches

0.015 (asphalt)n =

h A R Q

(ft. ) (Sq.ft.) (ft.) (cfs)

0.60 7.20 0.293 314 . 66:'. S1/ 2

0.48 5.76 0.235 217.30 Sl/2

0.41 4.92 0.205 169.46 S1/2

0.36 4.32 0.177 134.91 Sl/2

n

1.486 A R2/ 3 Sl/2

0.015

0.020

0.017

0.025

~OadWay Drainage Capacities

~t~
~~ l

JE ~~. -±> Q
~ . q:: -

--.2~ 3l-h 0 ~ Cross slope
~'+ (ft./ft.)

•

•

•

•

•

•

Street Cross Slopes (ft./ft.)

Street Slopes 0.025 0.020 0.017 0.015
(ft./ft.) Q V Q V Q V Q V

,.

e.0200 44.5 6.2 30.7 5.3 24.0 4.9 19.1 4.4

0.0i:50 38.5 5.3 26.6 4.6 20.8 4.2 16.5 3.8

0.0100 31.5 4.4 21. 7 3.8 16.9 3.4 13.5 3.1

0.0050 22.3 3.1 15.4 2.7 12.0 2.4 9.5 2.2

( Q - street capacity flowdtng full, cfs. , V - street velocity, fps.)

.0
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SCOPE

The purpose of this investigation is to determine and evaluate the existing, and

proposed roadway drainage and storm sewer design for the McDowell Road improvement

project between 64th Street and Scottsdale Road.

DRAINAGE AREA

The 7~ minute, 1:24000 scale quadrangle maps published yy the U. S. Geological

Survey and aerial maps furnished by the City of Scottsdale and City of Phoenix

were used to locate stream channels, watershed boundaries, and watershed slopes.

Actual field investigation and topography were used in critical areas for water­

shed flow determination.

The map on page 4 indicates the extent of the drainage area.

NATURAL FEATURES

The proposed improvements for McDowell Road, discussed in this report extends

from 64th Street to Scottsdale Road, constituting approximately one mile of

roadway.

The watershed areas effecting McDowell Road lies north and west of the described

1imits, and are di vi ded by the "Cross Cut Canal II into two watershed areas.

The westerly area extends north to Thomas Road, and west to the McDowell Buttes.

The area west of 64th Street is generally undeveloped land, which is gently rolling

slopes with sparse desert brush. The soil complex can be classifies as a "C" hydro­

logic soil group as per Soil Conservation Service classification system. The area

east of 64th Street is aither improved residential or has a potential of residential

improvement. Drainage from these areas flow southeasterly to McDowell Road and

passes under the road by way of concrete box or pipe culvert.
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NATURAL FEATURES continued

The area east of the IlCross Cut Canal l' is mostly improved residential and com­

mercial areas, which lie to the north of McDowell Road and drain onto the

. road. There are scattered commercial areas south of McDowell Road which also

drain onto the roadway. The drainage area north of McDowell Road consists of·

a 660 foot strip of commercian area parallel to the road, with residential

areas north of the commercial area, extending to Thomas Road. At McDowell

Road and Scottsdale Road, in the northeast corner lies approximately one

square quarter mile of improved commercial land., The contributing watershed

area is confined to the first quarter mile, north of and parallel to McDowell

Road. The general slope of the ground in this area is approximately 1% west

to east, and 0.5% north to south.

RESULTS OF COMPUTATION

The results of this study and computations are indicated on sheet IlSummary

of Storm Drainage Calculations ll
, as flow rates and proposed storm sewer pipe

sizes.

This study 1s predicated on the following assumptions, proposed conditions

and methods:

A. Hydrologic data and methods of computations - from Hydrologic Design for

Highway Dramnage in Arizona by Arizona Highwat Department Bridge Division.

The IlSCS Il And IlRational Method ll are employed.

B. Streets shall have one lane in each direction clear of storm water inun­

dation in a 10 year frequency storm, (36 ft. wide roadway, one lane equal

to 12 ft.
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RESULTS OF COMPUTATION continued

c. All undeveloped commercial areas, north~of and draining onto McDowell Road

shall be required to hold onsite retention for a 10 year frequency storm.

D. Soorm drain pipes are sized to carry runoff from a minimum 10 year fre­

quency storm. The Manning formula ~vas used to size pipes, assuming that the

pipes are flowing full, and the hydraulic grade line is within the pipe.

E. Time of concentration for runoff flow was based on overland flow for roofs,

lawns and commercial areas and street flow in gutters (assuming streets flowing

at a 24 foot spread). Time of concentration in storm sewer was neglected;

size of storm sewers are predicated on sums of flows at catch basins and man-

holes.
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SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The storm water flows generated by McDowell Road and tributary drainage areas

draining to McDowell Road can be controlled, collected and dis·persed safely,

without hazardous flood water inundation.

The storm water concentll'ating west of the "Cross Cut Canal" collect at two

locations, Sta. 6+03 - 6 1 x 4 1 concrete box culvert, and Sta. 14+69 - a 48"

C. M. Pipe. The 611 x 4J1 concrete box culvert has the capacity to carry ap­

proximately 140 cfs; this structure shall be required to carry 43.2 cfs. (cal­

culated runoff), allowing capacity of 96.8 cfs for higher frequency storms.

The existing 48" C. M. Pipe, adjacent and parallel to the "Cross Cut Canal",

carries a capacity for approximately 34.8 cfs, runoff is expected to reach an

estimated 120.9 cfs for a 10 year frequency storm. The excess water in this

area p~nds, notth of the roadway. The City of Scottsdale is anticipating

constructing a concrete box culvert at this location in the near future to

carry pedestrian and bicycle traffic across McDowell Road; when this stuucture

is placed drainage conditions will be improved. An additional 48" C.M. Pipe

is recommended to improve drainage conditions at present; the flow capacity

would double, tbus becoming 69.6 cfs, and ponding the remaining 51.3 cfs would

occur.

The roadway drainage from McDowell Road, west of the "Cross Cut Canal" will be

collected in catch basins. which will drain directly into the existing 6 1 x 4 1

concrete box culvert and also discharge north of the roadway at Sta. 12+62;

3~n. unqerg-ro.und storm sewer system' need .not: be 'employed:, ' .
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SUMMARY, CONCLUSIONS AND RECOMMENDATIONS continued

The drainage of storm water east of McDowell Road has several existing drainage

problems as a result of roadways presently constructed above existing devel­

opments, creating drainage land locks, and previously developed residential

and commercial areas being constructed without storm drainage facilities. The

residential areas north of McDowell Road tend to drain east with a greater

gradient than south. The following drainage condition exists: (1) flows from

the residential areas west of 68th Street will approach 68th Street until street

capacity is reached, overflow into easterly residential areas will accur; half

street capacity of 68th street flows to McDowell. Road. (2) The resiaential area

located between 68th Street and 70th Street is relatively flat, the excess flow

from 68th Street and the generated runoff from this residential area reaches

McDowell Road at 69th Street and 70th Street, with a higher concentration of

runoff at 70th Street. The proposed underground storm sewer is a necessity to

eliminate flooding at intersections of 68th Street, 69th Street and 70th Street.

Catch basins are located at intersections and along McDowell Road to eliminate

storm water inundation.

Drai nage 1and lock s ituati ons occurred along McDowe 11 Road at the "Pitre Bui ck 11

property, eas t of the "Cross Cut Cana1" and north of McDowell Road, and in front

of the commercial area south of McDowell Road between Sta. 33+70 to Sta. 38+40.

Large capacity type "F" catch basins are recommended to handle runoff from these

areas. The driveways are depressed on the south side of McDowell Road from

Sta. 33+70 to Sta. 38+40, creating a possibility of raadway drainage onto private

property; the catch basin at Sta. 35+36 (south side) has increased capacity to

handle flows greater than a 10 year storm and thus intercept runoff into this area .
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SUMMARY,CONCLUSIONS; AND RECOMMENDATIONS continued

The catch basins and trunk lines are sized to handle only a 10 year frequency

storm, except in areas where higher frequency storms could cause inundation

to existing businesses. The proposed system connects to an existing 60 inch. .

storm sewer, capable of handling approximately 196.3 cfs, of which Scottsdale

Road north of McDowell Road utilizes 51.7 cfs thru a 36 inch pipe. McDowell

Road west of Scottsdale Road will utilize capacity of 129.3 cfs, leaving ap­

proximately 15.3 cfs available additional flow capacity.
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Drainage Computations

Drainage Area = 0.14 Sq. Miles•
Area II 1 not expected to urbanize, flow onto 64 tho St., 200 ft.

south of Thomas Road.

Width factor (Wf ) = 1.10

Drainage Length = 6000 ft. Vegetative Cover - Desert Brush

Vegetative Density -

•
Ele\l:ation

Top of Drainage Area
At structure

1500 ft.
1275 ft. Soil Group --"C"

20 %

Drainage Slope

Drainage Width

- 3.75 %

- 800 ft.

Curve Number - 88

Design Frequency

Runoff - Q

Time of Concentration

2 yr.

0.23

5 yr.

0.48

10 yr.

0.57

25 yr.

0.90 inches

T
c

2.05 (6000)0.37
(3.75)0. 20 (60)

0.66 hr.

Time of Peak T = T (W
f

) = 0.72 hr.
p c

Peak Dis charge

Q = 484 A Qp
T

P

21.6 45.2 53.6 84.7 cfs.

This flow continues north, and is received by existing storm drainage facilities
around the intersection of 64 th.Street and Thomas Road.

Area II 2 not expected to urbanize, flow at 64 th.,Street, 300 ft. north
of MCDowell Road.

Drainage Area = 0.05 Sq. Miles

Drainage Length = 3100 ft.

Width factor (Wf ) = 1.24

Vegetative Cover -~Desert Brush

Elevation
Top of Drainage Area
At Structure

Drainage Area Slope

1420 ft.
1290 ft.

4.19 %

Vegetative Density = 20%

Soil Group "e"

Curve Number - 88

Drainage Width

Design Frequency

Runoff- Q

= 400 ft.

2 yr.

0.23

5 yr.

0.48

10 yr.

0.57

25 yr.

0.90 inches
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Drainage Computations continued

Time of Concentration

• 2.05 (3100)0.37
(4.19)0.20 (60)

0.50 hr.

Time of Peak T
P

Peak Discharge

• Q =p
484 A Q

Tp
9.0 18.3 22.2 35.1 cfs.

• Area II 3 not expected to urbanize, flow at existing 30" C.M.P. culvert
across 64 tho Street, north of MCDowell Road.

Draingge Area = 0.03 Sq. Miles Width factor (W f ) = 1.24

•
Drainage Length ~ 2900 ft.

Elevation
Top of Drainage Area
At Structure

1350 ft.
2900 ft.

Vegetative Cover - Desert Brush

Vegetative Density - 10 %

Soil Group "c"

Drainage Width = 260 ft.•
Drainage Area Slope 2.76 % Curve N\.llllber 88

•
Design Frequency

Runoff -Q

Time of Concentration

2 yr.

0.23

5 yr.

0.48

10 yr.

0.57

25 yr.

0.90

•

2.04 (2900)0.37
(2.76)0.20 (60)

Time of Peak

Peak Dis charge

0.53 hr.

Capacity of 30" C.M.P. culvert
Length = 80 ft., Slope = 0.2 %

•
Q =p

484 A.Q
T

P
5.1 10.6 12.5 19.8 cfs.

•

•

Area II 4

Q = 15.8 cfs which is greater than 12.5 cfs.(10 yr. storm)

not expected to urbanize with residential housing, flow onto
64 tho Street, 1500 ft. north of MCDowell Road.
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Drainage Computation continued

•
Drainage Area = 0.07 Sq. Miles

Drainage Length = 2000 ft.

Width factor (Wf) = 1.24

Vegetative Cover - Desert Brush

Soil Group "c"

Vegetative Density - 10 %

•

Elevation
Top of Drainage Area
At Structure

Drainage Area Slope

1325 ft.
1290 ft.

1. 75 % Curve Number 88

•

Drainage Width

Design Frequency

Runoff - Q

600 ft.

2 yr.

0.23

5 yr.

0.48

10 yr.

0.57

25 yr.

0.90 inches

•

Time of Concentration

T
c

= 0.65 hr. (overland flow~ average grass cover)

Time of Peak

Peak Discharge

•
Q =p 484 A Q

T
P

9.6 20.1 23.8 37.6 cfs

Area # 5 expected to urbanize (Rl-7) with residential housing, flow at
6 ft. X 4 ft. conc. box culvert at MCDowell Road, 600 ft. east
of 64 tho Street.

Drainage Area
impervious 2.3 Ac. C" = 0.95

pervious 6.9 Ac. C = 0.30

Total Area 9.2 Ac. Wei ghted "c" 0.46

Elevation
Top of Drainage Area 1290 ft.
At Structure 1280 ft.

Time of Concentration T 25 min. (overland flow),
c

change in time of concentration for contributing areas #2 and #3

equal to

•

•

•

•

Design Frequency

Rainfall intensity "i"

Peak Discharge Qp = CiA

2 yr.

1.6

6.8

5 yr.

2.3

9.7

10 yr.

2.5

10.6

25 yr.

3.2

13.5

inches

cfs.

•

600 = 5.0 min.
2(60)
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Drainage Computations continued

QII2 T 0.72 hr. 7.7 16.1 19.1 30.3 cfs.p

QI13 Tp 0.76 hr. 4.4 9.2 10.9 17.2 cfs.

Total "Q" 18.9 35.0 40.6 61.0 cfs.

Capacity of the existing 6 ft.X 4 ft. cone. box culvert
approximately 120 cfs., which is greater than 40.6 cfs .
expected flow from a 10 yr storm.

opposite Sta. 5+80, 45 ft. north of the monument line,
located o~er the existing cone. box culvert .

•
Catch Basin /I 1

Contributing roadway area = 580(52)
43560

.69 Ac .• Weighted "c" .,. 0.75

i = 3.8 inches, Discharge Q

•
Tc = 10 min.

z = 1 = 66.7
0.015

z = 4444
n

y

2.0 cfs.

0.16 ft ..

•
W = 66.7(0.16) = 10.7 ft. which is less than 24 ft.

use Type "B" catch basin, Interception Capacity = 1.1 cfs.
By pass = 0.9 cfs .

opposite Sta. 6+25, 7 ft. south of monument line,
located over the existing cone. box culvert.

•
Catch Basin II 2

Contributing roadway area 625 (36)
43560

0.52 Ac. Weighted "c" 0.75

•
T = 10 min. i 3.8 inches, Discharge Q = 1.9 cfs.c

Z = 1 66.7 Z = 4444 y = 0.16 ft.
0.015 n

W = 66.7(6.16) 10.7 ft. which is less than 24 ft.

use Type "c" catch basin, Interception Capacity = 1.5 cfs.
by pass = 0.4 cfs.

Cat ch Bas in II 3 opposite Sta. 12+62, 7 ft. south of monument line.

Cont~ibuting roadway area = (1262-625) (36) = 0.53 Ac. Weighted "c" 0.75
43560

T
c

10 min., i 3. 8 inches, Dis charge Q 1'.9 + 0 ..4 2.3 cfs.

Z = 1 = 66.7 ,
0.015

~ = 4444, y = a.18 ft..
n
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Drainage Computations continued

W = 66.7(0.18) = 12.0 ft. which is less than 24 ft.

use Type '.'C" catch basin, Interception Capacity = 1.8 cfs.
By pass = 0.5 cfs.

Connection Pipe - 12" R.G.R.C.P. @ S = 0.0120 ft./ft. (n=O.013)

Contributing road~vay areCFO = (1262 - 580) (52) = 0.81 Ac. Weighted "c"
43560•

Catch Basin II 4 opposite Sta. 12+62, 45 ft. north of monument line.

0.75

10 min., i 3.8 inches, Discharge Q 2.3 + 0.9 3.1 cfs.

•
z = 1 = 66.7,

0.015
Z = 4444,
n

y = 0.20 ft-.

W= 66.7(0.20) 13.3 ft. whichis less than 24 ft.

•

•

use Type "c" catch basin, Interception Capacity = 2.1 cfs.
By pass = 1.0 cfs.

Connection Pipe - 18" R.G.R.C.P. @ S = 0.0500 ft./ft. ( n=O.013)
Required discharge capacity of connection pipe epual to 3.9 cfs,
additional flow coming from catch basin # 3.

Total dicharge from catch basins #3 and #4 will flow in to drainage
ditch north of and parallel to the proposed MCDowell Road improvements.

Area II 6 urbanized or expected to urbanize into residential housing (Rl-7),
flow at existing 48" C.M.P. at Sta. 14+50.

•

•

Drainage Area
impervious 34.0 Ac. (3 0.95

pervious 101.8 Ac. C 0.30

Total Area 135.8 Ac. Weighted "c" = 0.46

Elevation Drainage Area Length = 5400 ft.
Top of Drainage Area 1270 ft.
At Structure 1263 ft. Drainage Area Slope 0.13 %

•

•

•

Time of Concentration
Channel flow 5300 44 min.

2(60)
Overland flow 25 min.

Te 69 min.

Design Frequency 2 yr. 5 yr. 10 yr.

Rainfall intensity 0.9 1.2 1.7

Peak Discharge
Q = CiA 56.2 75.0 106.2

25 yr.

2.1

131. 2

inches

efs.
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Drainage Computation continued

change in time of concentration for contributinh area~# 4
equal to

2900 = 24.2 min.
2(60)

Existing 48" C.M.P. culvert @ S = 0.0020 ft./ft. Capacity = 34.8 cfs.•
Total "Q"

5.9

62.1

12.4

87.4

14.7

120.9

23.3

154.5

cfs.

cfs

•

•

Proposed - an additional 48" C.M.P. at same alignment as the existing
culvert.

Total possible capacity = 69.6 cfs. which is less the the expected flow
from a 10 yr. storm.
Any flow over the capacity of the proposed and existing pipes will pond,
and over flow into the existing canal, prior to inundating the roadway,
which is the present condition. A cone. box culvert, to carry storm
water and bicycle traffic under MCDowell Road, is proposed by the City
of Scottsdale for future construction. When the box culvert is constructed,
there should be more the ample capacity for the storm water.

Catch Basin /I 5 opposite Sta. 22+94, 57 ft. north of the monument line.

presently improved commercial,(C-3).

•
Area #7

Drainage Area
impervious

pervious

4.3 Ac.

0.8 Ac.

c

C

0.95

0.30

Time of Concentration
Overland flow

•
Total Area 5.1 Ac. Weighted "c"

10 min.

0.85

•
Channel flow 800

1.5(60)
9 min.

19 min.

Design Frequency 2 yr. 5 yr. 10 yr. 25 yr.

•
Rainfall intensity

Peak Dis charge
Q = CiA

1.8

7.8

2.6

11.3

2.8

12.1

3.7

16.0

inches

cfs.

•

•

This. area will be land locked with respect to drainage.

llse Type "F" catch basin, Interception 100%

Connection pipe to proposed storm drainage system 18" R.·G~R.C.~P.:.

@ S = 0.0150 ft./ft., discharge capacity = 12.9 cfs.
(n=0.013)
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Drainage Computation continued

Catch Basin # 6 opposite Sta. 22+94, 44.5 ft. south of monument line.

•

•

Area If 8 - presently improved commereial,(G-3).

Drainage Area
impervious 0.43 Ac. C 0.95

pervious 0.07 Ac. C 0.30

Total Area 0.50 Ac. Weighted "c" 0.85

•

Time of Conentration
Overland flow

Channal flow 270
3(60)

Tc

10 min.

1.5 min.

11.5 min.

25 yr.

•
Design Frequency

Rainfall intensity

Peak Discharge
Q = CiA

2 yr.

2.3

1.0

5 yr.

3.4

1.4

10 yr.

3.8

1.6

4.7

2.0

inches

cfs.

•
Contributing roadway area = (2294 + 1262)(44.5)

43560
1.05 Ac.

"C" = 0.75 T c = 10 min., i 3.8 inches,

Discharge Q = 3.8 + 0.5 + 1.6- 5.9 cfs

• Z = 1
0.012'0

50, Z = 3333, y
n

0.25 ft.

W = 50(0.25) 12.5 ft. which is less than 24 ft.

•
use Type "c" catch basin,: Interception Capacity = 2.8 cfs

By pass 3.1 cfs

Connectiun pipe to proposed storm drain system - 12" R.G.R.C.P.,
@ S = 0.0060 ft./ft., (n=0.013). Discharge Capacity = 2.6 cfs.

• Catch ~asin # 7 opposite Sta. 25 + 86, 44.5 ft. south of monument line.

•

•

Area #9 presently improved commercial (C-3).

Drainage Area
impervious 0.57 Ac. C 0.95

pervious 0.10 Ac. C 0.30

Total Area 0.67 Ac. Weighted "c" 0.85



•

•

Drainage Computation contlinued

Time of Concentration
Overland flow

Channel flow 250
3(60)

15 min.

1.4 min.

•

•

Tc 16.4 min.

Design Frequency 2 yr. 5 yr. 10 yr.

Rainfall intensity 2.0 3.3 3.5

Peak Discharge
Q = CiA 1.1 1.9 2.0

Co~tributing roadway area = (2586 - 2294)(44.5)
43560

25 yr.

3.9 inches

2.2 cfs

0.30 Ac.

•
"C'!:'· = 0.95, T 10 min. , i 3.8 inches

c

Qischarge Q = 1.1 + 2.0 + 3.1 6.2 cfs

Z = 1 = 55.6, z 3704, y = 0.27 ft.
O.OlS n

use Type "c" catch basin, Interception Capacity = 3.0 cfs
By pass 3.2 cfs

•
w 55.6(0.27) 15.0:ft. which is less than 24 ft.

•
Connection pipe to proposed storm drain system - 12" R.G.R.C.P.,
@ S = 0.0075 ft./ft., (n=0.013). Discharge Capacity = 3.1 cfs.

The by pass of 3.1 cfs will flow.around the southwest curb return at
68 tho Street and south mto 68th. Street.

•
Catch Basin fl8

Area fllO

opposite Sta. 25+S6, 44::5 ft. north of the monument line

presently improved commer~ial (C-3).

•

Drainage Area
impervious 2.0 Ac. C 0.95

pervious 0.3 Ac. C 0.30

Total Area 2.3 Ac. Weighted "c" 0,S5

•
Time of Concentration

Overland flow

Channel flow 450
2(60)

10 min.

3.8 min.

•
T 13.8 min.

c
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Drainage Computations continued

Design frequency 2 y~. 5 yr. 10 yrs 25 yr.

Rainfall intensity 2.2 3.1 3.3 4.2 inches

Peak Discharge
Q = CiA 4.3 6.1 6.5 8.2 cfs

Forty percent of this flow, flows to McDowell Road, the other sixty
percent flows to 68th Street.

• Contributing r~adway area = (2586 - 1262) (44.5)
43560

1.35 ac.

Discharge Q = 4.9 + 1.0 + 0.4(6.5) = 8.5 cfs•
"C" = 0.95, Tc 10 min., i 3.8 inches

Z 1
0.015

66.7, Z
n

4444, y 0.27 ft.

use Type "c" catch basin, Interception Capacity = 3.0 cfs
By pass 5.5 cfs.

•
W = 66.7(0.27) 18.0 ft. which is less than 24 ft.

•

•

•

Connection pipe to proposed storm drain system - 12" R.G.R.C.P.,
@ S = 0.0100 ft./ft., (n=0.013). Discharge Capacity = 3.6 cfs.

Catch Basin #9 opposit~ Sta. 26+96, located on the north end of the northwest
curb return at the intersection of 68th Street and McDowell
Road.

Area #11 urbanized residential housing, (Rl-7).

Drainage area
impervious 5.3 ac. C 0.95

Pervious 16.0 ac. e 0.30

Total Area 21.3 ac. Weighted "e" 0.46

Average slope = 0.96%

Time of Concentration
Overland flow 25 min.

• Channel flow 2000
1.5(60)

22.2 min.

Tc 47.2 min.

•

•

Design Frequency

Rainfall Intensity

2 yr.

1.0

5 yr.

1.5

10 yr.

1.6

25 yr.

2.1 inches
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Drainage Computations continued

68 tho Street half street capacity•
Peak Discharge

Q = CiA 9.8 14.7 15.7

7.8 cfs,

20.6 cfs.

•

overflow onto easterly residential areas = 7.9 cfs.

Discharge at Catch Basin 1/9 -Q = 7.8 + 0.6(6.5) = 11.7 ds

y = 0.33 ft., 68 tho Street half width = 32 ft.

use Type "D" catch basin, Interception Capacity
no by pass. '

2.7(4.6) + 1. 7 14.1 ds

• Connection pipe to proposed storm drain system - 18" R.G.R.C.P.,
@ S = 0.0130 ft./ft., (n=0.013). Discharge Capacity = 12.0 cfs.

•
Catch Basin 1/10

Area 1112

opposite Sta. 35+37,44.5 ft. north of monument line.

presently improved commercia1,(C-3).

25 yr.

2.0 ds

•

•

Drainage Area
impervious 0.42 Ac. C 0.95

pervious 0.02 Ac. C 0.30

Total Area 0.44 Ac. Weighted "c" 0.92

Time of Concentration T 10 min.
c

Design frequency 2 yr. 5 yr'; 10 yr.

Rainfall intensity 2.5 3.6 3.8

Peak Discharge
Q = CiA 1.0 1.5 1.5

4.9 inches

• Contributing roadway area = 300(32) + (3537-2586)(44.5)
43560 43560

1.19 Ac.

"C" = 0!95, T 10'c= mn., i = 3.8 inches,

Discharge Q 4.3 + 1.5 + 5.5 = 11.3 cfs.

• Z = 1
O.~O

50, Z = 3333,
n

y = 0.36 ft.

W = 50l~0. 36) 18 ft. which is less than 24 ft.

• use Type "c" catch basin, Interception Capacity
By pass 6.9 cfs.

4.4 ds

•

Connection pipe to proposed storm drain system - 12" R.G.R.C.P.,
@ S = 0.0406 ft./ft., (n=0.013). Discharge Capacity = 7.2 cfs.
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Drainage Computation continued
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•

•

•

Catch Basin 1111 opposite Sta. 35 + 37, 44.5 ft. south ,of monument line.

Area #13 presently improved commercial,(C-3)

Drainage Area
impervious 0.25 Ac. C 0.95

pervious 0.01 Ac. C 0.30

Total Area 0.26 Ac. Weighted "c" 0.92

Time of Concentration T 10 min.c

Design frequency 2 yr. 5 yr. 10 yr. 25 yr.

Rainfall intensity 3.0 3.6 3.8 4.9 inches

Peak Discharge
Q = CiA 0.7 0.9 0.9 1.2 cfs

Conf,ributing roadway area = (3537 - 2751) (44.5)'= 0.80 Ac.
43560

"c" = 0.95, T 10 min. , i 3.8 inches
c

Discharge Q = 2.9 + 0.9 = 3.8 cfs

•

• Z = 1 = 50, Z
0.02 n

3333, y = 0.24 ft.

W = 50(0.24) 12 ft. which is less than 24 ft.

• use Type "D" catch basin, Interception Capacity
no by pass.

9.4 cfs

•

Connection pipe to proposed st~rm drain system - 18" R.G.R.C.P ~

@ S = 0.0290 ft./ft., (n=0.013). Discharge Capacity = 17.9 cfs.

Catch Basin 1112 opposite Sta. 36+37, 44.5 ft. north of monument line.

Area 1114 urganized residential housing,(Rl-7).

Time of Concentration
Overland flow

Drainage Area
impervious 3.6 Ac.

pervious 10.9 Ac.

Total Area 14.5 Ac.

•

•

•

Channel flow 1600
1(60)

T
c

C 0.95

C 0.30

Weighted "c" 0.46

30 min.

26.7 min.

56.7 min.
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Drainage Computation continued

Design Frequency 2 yr. 5 yr. 10 yr. 25 yr.

Rainfall intensity 0.9 1.3 1.4 1.9 inches

Peak Discharge
Q = CiA 6.0 8.7 9.3 12.7 cfs.

•

•

Street capacity of 69 tho Street = 8.0 cfs
Total flow to the easterly residential area = 7.9 + 1.3

Area 1115-pr:es.ently improved commercial area, (C-3).

Drainage Area
impervious 0.65 Ac. G·~= 0.95

pervious 0.16 Ac. C = 0.30

Total Area = 0.81 Ac. Weighted '''e'' 0.82

9.2 cfs

•
Time of Concentration

Overland flow

Channel flow 180
1(60)

10 min.

2 min.

Tc = 12 min.

•

•

Design frequency

Rainfall intensity

Peak Discharge
Q = CiA

2 yr.

2.3

1.5

5 yr.

3.3

2.2

10 yr.

3.5

2.3

25 yr.

4.6

3.1

inches

cfs

•
Total flow from 69 tho Street = 8.0 + 2.3 = 10.3 cfs.

Contributing roadway area = (3637 - 3537)(44.5) = 0.10 Ac.
43560

"C" = O. 95 , Tc = 10 min., i 3.8 inches,

Discharge Q = 0.4 + 10.3 + 6.9 = 17.6 cfs

• Z = 1
0.017

58.8, Z = 3920,
n

y = 0.40 ft.

use Type "D" catch basin, Interception Capacity = 3.2(4.6) + 2.3
By pass = ~.6 cfs.•

W = 58. 8 (0 • 40) 23.5 ft. which is less than 24 ft.

10.2 ds

•
Connection pipe to proposed storm drain system - 15" R.G.R.C.P.,
@ S = 0.0384 ft./ft., (n=0.013). Discharge capacity = 12.7 cfs.



•
Drainage Computation continued

Catch Basin #13 opposite Sta. 38+18, 58 ft. south of monument line.

22

• Area 1116 presently improved commercial area,(C-3).

•

•

•

•

Drainage Area
impervious 0.90 Ac. e 0.90

pervious 0.16 Ac. C 0.30

Total Area 1.06 Ac. Weighted "c" 0.85

Time of Concentration T 15 min.
c

Design frequency 2 ry.r. 5 yr. 10 yr. 25 yr.

Rainfall intensity 2.5 3.0 3.2 4.1 inches

Peak Discharge
Q = CiA 2.3 2.7 2.9 3.7 cfs

This area will be land locked with respect to drainage.

use Type "F" catch basin, Interception 100%

Connection pipe to proposed storm drain system - 12" R.G.R.C.P.,
@ S =0.0457 :ft./ft., (n=0.013). Discharge capacity = 7.6 cfs.

Area Itl7 presently improved commercial area, (C-3).

•
Drainage Area - impervious

Time of concentration

0.28 Ac.

10 min.

C 0.95

Design frequency 2 yr. 5 yr. 10 yr. 25 yr.

•
Rainfall intensity

Peak Discharge
Q = CiA

3.0

0.8

3.6

1.0

3.8

1.0

4.9

1.3

inches

cfs.

Contributing roadway area =(4009 - 3537)(44.5)
43560

0.48 Ac.

• "C" = 0.95, 10 min., i = 3. 8 inches

Total dischagre Q 1.0 + 1.7 = 2.7 cfs,

•

•

This runoff flows:".to 70 tho Street, and south on 70 tho Street.

Catch Basin Itl4 opposite Sta 39+91, existing Type "F" catch basin, 44.5 ft.
north of monument line.

Area #18 presently urbanized residential housing,(R1-]').
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Drainage Computations continued

Drainage Area
impervious 3.1 Ac. C 0.95

pervious 9.2 Ac. C 0.30

Total Area 12.3 Ac. \oJeighted "c" :::: 0.46

23

Average Slope of drainage area 0.64%

• Time of concentration
Overland flow 30 min.

T 56.7 min.c

Design frequency 2 yr. 5 yr. 10 yr.

Rainfall intensity 0.9 1.3 1.4

Peak Discharge
Q :::: CiA 5.1 7.4 7.9

•

•

Channel flow 1600
1(60)

26.7 min.

25 yr.

1.9 inches

10.8 cfs.

•

•

Total flow from residential areas:::: 7.9 + 9.2 :::: 17.1 cfs.

Area #19 presently improved commercial area,(C-3).

Drainage Area
impervious 1.1 Ac. C 0.95

pervious 0.2 Ac. C 0.30

Total Area 1.3 Ac. Weighted "c" 0,85

Time of concentration
Overland flmv 10 min.

Channel flow 150 2.5 min.• 1(60)
Tc 12.5 min.

Design frequency 2 yr. 5 yr. 10 yr. 25 yr.

Rainfall intensity 2.3 3.2 3.4 4.5 inches• Peak Discharge
Q :::: CiA 2.5 3.5 3.8 5.0 cfs.

Contributing roadway area = (4009 - 3637) (44.5) 0.38 Ac.
43560• "c" 0.95, T 10 min. , i = 3.8 inches, Q 1.4 cfsc

•
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Drainage Computations continued

Flow from commercial area #19 separated, 1.9 cfs to 70 tho Street,
1.9 cfs to MCDowell Road.

• Total flow at 70 tho Street and MCDowell Road.
70 th Street discharge Q = 17.1 + 1.9 19.0 cfs.

•
MCDowell Road discharge Q = 1.9 + 1.4 + 7.6 = 10.9 cfs.

Total discharge to Catch Basin #14 Q = 29.9 cfs.

MCDowell Road drainage - Q = 10.9 cfs.

20.7 ft. which is less than 24 ft.•
z = 1 = 66.7,

0.015

W = 66.7(0.31)

z
n

4444, y = 0.31 ft.

•

Existing Catch Basin #14 with a hydraulic head of 0.31 ft,
Interception capacity = 2.7(5.43) = 14.6 cfs

Existing Type "A" catch basin located on the north end of the northeast
curb return of 70th. Street and MCDowell Road,

Interception capacity = 3.2 cfs.

Total runoff removal = 14.6 + 3.2 = 17.8 cfs. By pass 12.1 cfs.

•
It is proposed that the existing Type '.'F" catch basin be reconstructed
to flow to the proposed storm drain system, this would allow this'·,.
catch basin to flow at full capacity~

Connection pipe to proposed storm drain system - 12" R.G.R.C.P.,
@ S = 0.2000 ft./ft., (n=0.013). Discharge capacity = 15.9 cfs.

• Catch Basin 1tl5 opposite Sta. 40+89,44.5 ft. north of monument line.

Contributing roadway area (4089 - 4009)(44.5) 0.08 Ac.
43560

"c" = 0.95, T = 10 min. , i 3.8 inches• c

Discharge Q = 12.1 + 0.3 = 12.4 cfs

Z = 1 66.7, z 4444, y = 0.33 ft.
0.015 n

• W = 66.7(0.33) 22.0 ft. which is less then 24.0 ft.

use Type "D" catch.·b.as.in, Interception capacity
no by pass.

2.7(4.6) + 1. 7 14.1 cfs

•

•

Connection pipe to proposed storm drain system - IS" R.G.R.C.P.,
@ S = 0.1000 ft./ft., (n=O.013). Discharge capacity = 20.7 cfs.
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Drainage Computation continued

Catch Basin #16 opposite Sta. 46+51, 44.5 ft. south of monument line.

Area #20 presently improved commercial area, (C-3).

25

C 0.95

C 0.30

Weighted "c" 0.85

10 min.

1.3 min.

11.3 min.

Drainage area
impervious 0.34 ac.

Pervious 0.06 ac.

• Total Area 0.40 ac.

Time of Concentration
Overland flow

• Channel Flow 200
2.5(60)

Tc

Design frequency 2 yr.

• Rainflal intensity 2.3

Peak Discharge
Q = CiA 0.8

5 yr.

3.4

1.2

10 yr.

3.6

1.2

25 yr.

4.7 inches

1.6 ds.

•

•

Contributing roadway area = (4651 - 4009) (44.5)
43560

"C" = 0.95, T = 10 min. , i 3.8 inches.c

Discharge Q = 2.4 + 1.2 3.6 cfs.

z 1 66.7, z 4444, y 0.18 ft.
0.015 n

0.66 Ac.

W 66.7(0.18) 12.0 ft. which is less than 24 ft.

•

•

use Type "c" catch basin, Interception capacity = 1. 8 cfs,
By pass 0.6 cfs into southerly shopping center area.

Connection pipe to proposed storm drain system - 12" R.G.R.C.P.,
@ S = 0.0429 ft./ft., (n-0.013). Discharge capacity = 17.0 cfs.

Roadway drainage from Sta. 47+36 to the intersection of Scottsdale Road and
McDowell Road. (south side of McDowell Road)

Roadway area = (5271 - 4736) (44.5) = 0.55 ac.
43560

Discharge south onto Scottsdale Road Q = 2.0 cfs.•
" C" = O. 9 5 , T lQ·C = u m~n. i = 3.8 inches

•
Runoff flow is intercepted by a Type "A" catch basin located on the
south end of the southwest curb return of the intersection of
Scottsdale Road and McDowell Road.
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Drainage Computation continued

Catch Basin #17 opposite Sta. 46+51, 44.5 ft. north of monument line.
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• Area /1.21 presently improved commercial area (C-3).

•

Drainage Area
impervious 3.5 Ac.

pervious 0.6 Ac.

Total Area 4.1 Ac.

Time of Concentration
Overland flow 12

C 0.95

C 0.30

Weighted "c"

min.

0.85

• Channel flow 460
1.5(60)

Tc

5.1 min.

17.1 min.

Design frequency 2 yr. 5 yr. 10 yr. 25 yr.

• Rainfall intensity

Peak Discharge
Q = CiA

1.9

6.6

2.8

9.7

3.0

10.2

3.9

13 .6

inches

cfs:;

•

•

Contributing roadway area = (4651 - 4089)(44.5)
43560

"C" = 0.95, Tc = 10 min. , i = 3.8 inches

Discharge Q 10.4 + 2.1 12.5 cfs

Z = 1 66.7, Z 4444, y = 0.32 ft.
0.015 n

0.57 Ac.

W = 66.7(0.32) 21.3 ft. which is less than 24 ft:

•
use Type "D" catch basin, Interception capacity = 2.7 (5.43) + 1.6

no by pass.

Connection' pipe to proposed storm drain system - 15" R.G.R.C.P.,
@ S = 0.0650 ft./ft. ,(n=0.013). Discharge capacity = 16.7 cfs.

16.3 cfs

• Catch Basin fll8 opposite Sta. 52+21, 44.5 ft. north of monument line.

•

•

Area #22 presently improved commercial area,(C-3).

Drainage Area
imperv{ous 4.6 Ac. C =0.95

pervious O.8:Ae.;. C = 0.30

Total Area 5.4 Ac. Weighted "c" 0.85
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Drainage Computation continued

Channel flow 850
1.5(60)

Tc

•

•

Time of Concentration
Overland flow

Design frequency

Rainfall intensity

Peak Discharge
Q = CiA

2::yr.

1.8

8.3

10 min.

9.4 min.

19.4 min.

5 yr. 10 yr.

2.7 2.8

12.4 12.9

25 yr.

3.6

16.5

inches

cfs

•

•

Contributing roadway area = (5221 - 4651)(44.5)
43560

"e" = 0.95, T = 10 min. , i = 3.8 inches,
c

Discharge Q 12.9 + 2.1 = 15.0 cfs.

Z = 1 66.7, z 4444, y = 0.35 ft.
0.015 n

0.58 Ac.

w = 66. 7 (0 . 35) 23.3 ft. which is less than 24 ft.

•

•

•

•

•

•

Existing catch basin Sta. 50+61, 44.5 ft. nor~h of monument line,
Type"B" catch basin, interception capacity 3.0 cfs.

Requi~ed capacity of catch basin fl18 Q = 12.0 cfs.

use combination Type "e" and "F", the Type "e" catch basin presently
exists. It is proposed to place a Type "F" catch basin along .. .tae front
of the existing catch basin.
Total interception capacity ~Q = 2.9(5.43) + 1.7 = 17.5 cfs

no by pass.

Connection pipe to proposed storm drain system - 15" R.G.R.C.P.,
@ S = 0.0350 ft./ft. ,(n=0.013). Discharge capacity = 12.2 cfs.
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Drainage Computation continued
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1.8 inches

2.4 inches

25 yr.
•

•

•

Drainage Precipitation
Storm Frequency

2 yr. 5 yr. 10 yr.

P 6 hour 1.1 1.7 1.9

P 24 hour / 1.3 2.0 2.4

P 1 hour 0.9 1.3 1.4

Roadway Drainage Capacities j·"h"

--_._- #:;:""~"'-"'~'7tt""')7 ...,:<~••."c:,.__t =
>-::.~y.;~ :I~"VO L'-r <?4" -I

3.0

/2'

inches

~I

jt-----\_

•

•

•

•

•

•

•

Q 1.486 A R2/ 3 Sl/2 n 0.015 (asphalt)
n

Cross slope IT A R Q
(ft./ft.) (ft. ) (Sq.ft.) (ft. ) (cfs)

0.025 0.60 7.20 0.293 314.66:::S 1/ 2

0.020 0.48 5.76 0.235 217.30 Sl/2

0.017 0.41 4.92 0.205 169.46 Sl/2

0.015 0.36 4.32 0.177 134.91 Sl/2

Street Cross Slopes (ft. /ft.)

Street Slopes 0.025 0.020 0.017 0.015
(ft. /ft.) Q V Q V Q V Q V

e.0200 44.5 6.2 30.7 5.3 24.0 4.9 19.1 4.4

0.U50 38.5 5.3 26.6 4.6 20.8 4.2 16.5 3.8

0.0100 31.5 4.4 21.7 3.8 16.9 3.4 13.5 3.1

0.0050 22.3 3.1 15.4 2.7 12.0 2.4 9.5 2.2

( Q - street capacity flowmng full, cfs. , V - street velocity, fps. )
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0.015

0.012
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0.016

Fo= gutter6 with small slope where sediment ma.y
accUInulate, iJlc.realle all above value6 of "n" bi'
0.002.

Concrete gutter troweled finish
Asphalt pavement
(1) Smooth texture
(2) Rough texture
Concrete gutter with asphalt pavement
(1) Smooth
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Cone.rete pavement
(1) Float finish
(Z) Broom finish
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30
0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0
0 1 2 3 4 5

FLOW INTO INLET PER SQ. FT. OF OPEN AREA (CFS/FT2)
CAPACITY OF GRATED INLET IN SUMP

FOR TYPE E AREA = 1.25x3.34xO.75 3.1 ft
2

FOR TYPElIF lI AREA = 2.l25x3.4lxO.75 = 5.43

FOR TYPE "D" AREA = 2.l25x3.34xO.65 = 4.6 ft 2

Capacity from this chart + 4' curb opening

Approximate Hydraulic Capacityes of Clean Inlets in
Cubic Feet per Second

•
Water depth in feet
at flow line of gutter

#210

Catch Basins
City of Phoenix Standard Details

#212 #2l6A #2l6B #2l7C #218D

0.1 2.0 2.1 0.3 0.5 0.7 oJ .. -:-

0.2 2.8 3.2 0.9 1.4 2.1 10.3

0.3 3.4 4.2 1.5 2.3 3.4 14.9

• 0.4 4.0 5.1 2.3 3.6 5.3 21.4

0.42 2.5 4.0 5.8

0.5 4.4 6.0 3.4 5.3 7.7 24.9

0.6 4.8 6.9 4.0 6.3 9.2 28.0

0.67 4.6 7.2 10.5

0.7 5.2 7.7 4.8 7.5 11.0 30.3

• As per "Yos t and Gardner Engineers", 1970

•


