Collar, Willlams & White Engineering, Inc.

Consulting Engineers

[
MALCOLM S. WHITE
PRESIDENT
Feb. 3, 1975 2922 NORTH 70TH STREET
MORRID B e B . SCOTTSDALE, ARIZONA 85251
FlOOd Contr(\’ f““;’ “T-F‘x,/y of
“H&LISLEICE Q]‘.v "R'/I:‘m F ¢ .
P Daniel C. Raby, City Engineer Please Reg .. = Library
Department of Public Works 2801 W ... C
City of Scottsdale Phoeép/yn7f«~ 5C
3939 Civic Center Plaza "% AL 85009
Scottsdale, Arizona 85251
[ Re: Project M-703-6 (1)
McDowell Rd. - 64th St. to
Scottsdale Road
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.
®
Respectful Ty Submitted,
[ ] Collar, Williams & White Eng. Inc.

PHONE: 947-5433




SALT RIVER PROJECT

P.0.BOX 1980
PHOENIX, ARIZONA 85001

June 24, 1975 TELEPHONE 273-5900

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.0.T. M-703-6(1) SRPD CSO 11683 (SC)

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

1. Street light 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+490).

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

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

Sincerely,

Thn 1. Glleane

Tom M. Allison
Power Consultant
Power Use Planning Department

TMA:hla

Attachment: Plans




ARIZONA HIGHWAY DEPARTMENT

® PHOERNIX, ARIZONA
August 4, 1969

o
To: Consulting Engineers
Trom: Pre-Enzincering (Consultants) Division
g} (=]
Re: Hydraulic Reports
® ] ] - }
The followmg requirements supplenent and are in addition ©O
the existing Hydrolegic ifenual.
Hydraulic Rep%r':s rxﬁt\s&tﬁve gﬂdbrg\t’teg ir duplicate (one each for
Plans Division and SioRANRS REZVZNRI’ Y an 6% x 11" folder, and
o must contain, but need not be limiteé to, the following:
1. Cover and title Sheet showing Project Hame and Nunbel,
Title of Deport, Authorship (Firm Name), and Date of
Submittal
. 2. Lwetrtter or ‘Transmittal.
3. Index or Table of Contents.
« v+ W, A narrative describing the topographic features and
hydrologic histery of the project area, noting gener
o drainaze patterns., the histcry and eriect cf
ing in the area, and recur rirrg problem are
of man-mace develcopments and their effect
drainage Da*‘“erps including an estimate o
the proposed highway constructicn might be
° upon major drainage flows. And finally a
' estimate of future develooment in the pro:.
might affect the characteristics of future
and ultimately th2 performance of the hydrdx.llc struciures
on the project.
® 5. An outline of +he Scope of the Study, including the cri-

teria, assumniions, and meivhods wsed in the desi ign pro-
cedure, listing all references.

~ 6. A general area map of the entire progef_t at a small
(reduced) scale shcwing topographic features and dralnafre
$ areas.

>
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7.

A structure suwmmary sheet listing all pipe and box cul-
vercs by station, and including the following:

. . . . .

T3 PP HO AN U

or

Station.

Drainage Area.

Discharge (Design Q).

Type and Size of Structure, including length.
Inle:r and Ouilet treatment (headwall, end section,
Invert levution aL ceniterline.

‘Invert slope in %. :

Subgrade elevation.
Allowable Headwater Elevation.

Design iieadwater Llcvaclon.
MNatural Channcl Velocity.
Culvert: Cu:tletr Velocity.
Outlet protection (Tyre).

each cwldvert, channel, ov diversion, the following:

A copy of Hydraulic Sufvey ~eport Form
(A.H.D. 66-Uu451).

A copy of the drainage area map, aerial photo, o
other source used, delinesating and identifying con-
tributing drainage area(s). C(ne copy may be sud
for entire report, if feasible, with 1nd1V1dual d
age areas identified. (Sce Ho. 6).

All hyérologic ccmputations on applicable Arizona

"Hichwsy Department llydrolosic Design Data Sheets.

The Rational liethod shall be used for ALL drainage
areas under 0.1 sg. mile (6L acres).

Stream or channel cross sections and profile neces-

ete.)

sary to develop natural stage-discharge relationships

and velocity computations. The proposed culvert ox
bridge structure should be shcwn on the proflle in
its proper location along with the outline of the

roadway prism. This data should ae nlotted to a
reduced scaTe commensurate w1;h the size of the re-
port folder.

Natnral stage-discharge and velocity computations when

appllcaole.

Hdydraulic computations fo“ all culverts, channels,
diversions, ete., including culvert extensions of

sufficient length to affect the hydraulic character-

istics of the structure

«Ze




" slopes for rapid draw down conditicn, and allowable velocities
‘cedure (Soil Conservation Service) faov

Culveri computations should be submitied on A.H.D. N }
Culveric Computiaiion Sheets in accordance with the

sucresied lydraulic Design Proccdures (Green Cover)

available from the Plans Division.

@ tJhen a culvert is located in an area of hizh damage

potential (i.e., urban, suburpan or industrial area),

it will be necessary to include a site sketch locating
the various man-made improvements waich may be af-
fected by ponding oI discharge. Where ponding exceeds
the proposed rignt of way, the inundated area must be
delineated by the limiting con-our on the site sketch,
and a recommendaticn for acquisition of additional
right of way included in the report.

h. A concise summary of resuli s and recommencdations
for each structure. Where a choice between a pipe
culvert and a concrete box culverc is possible within
the limits of the hydraulic analysis, a costT compari-
son should be submitted, including an annual costT
based upon the estimated structure 1ife, consider-
ing local acidity and aprasive characteristics and
their effect upon the structure.

Soil characteristics should be considered when designing channels,

dhdrslipe - ood duleas Imlired or unnrotected slopes should be fiat
enough to withstand hydrostatic forces without excessive sLOuglitsn °F
erosion. Actual stability analysis may be required for dykes, levees,
ditches, and channels. Analysis may include a siip circle analysis of
Dro-

stability againsi erosion. The
data compiled, if any, should be included in the report- '

Roadway cross seccions of each culvert should be plotted to &
10:10 scale and sukmitted in roll or sheeit form with the Plans Division
5 the cul-

Report only.. These secrtions should include the roadway prism,
vert profile, and natural ground line extended to the right of way line
downstream ané che right of way line or 1imit of ponding upsiream,
whichever is greater. The design hich water line should be indicated
as well as the culvert length, slope, and inlet, outlet and center line
elevations.

-

: /-( L/ 2> / ’%,,/',;:"‘ ,2}_____-
DON PAELPS, Ass't. Coordinator.
Engineering Consultants '

DP:ba




FOR
CITY OF SCOTTSDALE

ON

MCDOWELL RD.- 64th ST. TO
SCOTTSDALE RD. ’
M--703-6 (1)

tolar, Willians & White Engineering, Inc.

2922 N.70I ST.

B \&ag,. SCOTTSDALE, ARIZONA

JoB Ne. 750529




Collar, Willlams & White Engineering, inc.

Consulting Engineers

MALCOLM S. WHITE
PRESIDENT

Feb, 3, 1878 2922 NORTH 70TH STREET

DORALD e \GRULER: RE. T 71 & 6l SCOTTSDALE, ARIZONA 85251

V!CE’-PRESIDENT _@_"J - 5y = '
banie]wc. Raby , Ci%y—EﬁgTﬁeer [
—~Department-ofRublic—Works-.

City of Scottsdale

3939 Civic Center Plaza

Scottsda1ea Arizona 85251

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

- ~ = d
&7 [ IELLT

Dear Mr.hééby:

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.

. Respedtfully Submitted,
Collar, w1]11ams & White Eng. Inc.

PHONE: 947-5433
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®
SCOPE
The purpose of this investigation is to determiné 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 watersned slopes.
27 |
‘
K 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.
® O e ST TS |
NATURAL FEATURES
The proposed improvements for McDowell Road, discussed in this report extends
y 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-LCross Cut Canal" into two watershed areas.
The westerly area extends north to Thomas Road, and west to the McDowell Buttes.
5 The area west of 64th Street is generally undeveloped land, which is gently rolling
sTopes with sparse desert brush. The soil complex can be classifies as a "C" hydro-
Togic 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.




NATURAL FEATURES continued

The area east of the "Cross Cut Canal" is mostly improved residential and com-
mercial areas, which 1ie 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.

.~ ) # ~ P ;=
DESIG W Cicit e A

SR

The results of this study and computations are indicated on sheet "Summary
of Storm Drainage Calculations", as flow rates and proposed storm sewer pipe
sizes.

This study is predicated on the following assumptions, proposed conditions

<.

and methods:

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

Highway Drainage in Arizona by Arizona Highwat Department Bridge Division.

The "SCS" 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. )




\/L P \/* " // X \'w‘ N4 i
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C. A1l undeveloped commercial areas, north of and draining onto McDowell Road

. W, dweadion
sha]] be required to hold onsite retention for a M’ year frequensy- storm.

\
\

|
|

D. Storm drain pipes are sized to carry runoff from a minimum 10 year fre-
quency storm. The Manning formula was used to size pipes, assuming that the

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

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

Tawns and commercial areas_and street flow in QUtEEKE_SEEEHming streets flowing

at a 24 foot spread). (Time of concentration in storm sewer was neglecf;a; }

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

holes. . : } cés
o
¢f€¥, y
&
O“ ({;: 0" \(,B'\'
oL ( 0 [0’/\»




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' 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" C. M. Pipe, adjacent and parallel to the "Cross Cut Canal",
carries a capacity for approximately 34.8 cfs, funoff 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. Thé 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.- Anr—additional—48"—C M ~Pipe

\

is recommended to_improve-drainage-conditions-at-present:—the-flow-capacity
— e 2 X ‘

wotrtd—doubles—thus—becoming-69-6..cfs’,.and _ponding_the remaining 51.3 cfs would

e

OECUr~~
e

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 dischargecaézgalgf\fbe roadway at Sta. 12+62;

an underground storm seweyr system need not be emp{6y§d7~u§u~(\\c% <oy




SUMMARY, CONCLUSIONS AND RECOMMENDATIUNS,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 untilvstreet
capacity is reached, overflow into easterly residential areas will gﬁc@?ﬁ 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 situations occurred along McDowell 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.
Civvor Proewix

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 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.




SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS, continued

The catic bagg&\gggtilw lw;%s'i\are _e_iecgcégé]and]e only a 10 year frequency
storm, except in areas where hlgher frequency storms could cause mundatwn

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 McDoweU 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.

Culveys  S-noev WeDowee cowt f\\\owk\ﬁeg from /b
Rosdwey? /' *,?,




.10
Drainage Computations
Area # 1 not expected to urbanize, flow onto 64 th. St., 200 ft.
south of Thomas Road.
Drainage Area = 0.14 Sq. Miles Width factor (Wf) = 1.10
Drainage Length = 6000 ft. Vegetative Cover - Desert Brush
Elevation Vegetative Density - 20 7%

Top of Drainage Area = 1500 ft.

At structure = 1275 ft. Soil Group - "C"
Drainage Slope - 3.75 % Curve Number - 88
Drainage Width - 800 ft.

Design Frequency 2 yr. 5 yr. 10 yr. 25 yr.
Runoff - Q 0.23 0.48 057 °F 0.90 inches
X~ 2% O
Time of Concentration @DQi;i;(z;L;k;fy
_ 0.37 G B
T = 2.05 (6000) = 0.66 hr. o TP
< sy G
(3.75)U0-4U (60) \5{5\3@ -
Time of Peak T_ =T (W.) = 0.72 hr.
p itk ¥
Peak Discharge
Qp = 484 A Q 21.6 45,2 53.6 . 84.7 efisi
T
p

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

Area { 2 not expected to urbanize, flow at 64 th., Street, 300 ft. north
of M®Dowell Road.- .

Drainage Area = 0.05 Sq. Miles ~ Width factor (Wg) = 1.24
Drainage Length = 3100 ft. Vegetative Cover --Desert Brush
Elevation ; Vegetative Density = 20%

Top of Drainage Area = 1420 ft.

At Structure = 1290 ft. Soil Group - "C"
Drainage Area Slope = 4.19 7% Curve Number - 88
Drainage Width = 400 ft.
Design Frequency 2 yr. 5 yr. 10 yr. 25 yr.

Runoff- Q 0.23 0.48 0.57 0.90 inches




Drainage Comput ations _Qf)ll_t_i_n_u.c_d_____

Time of Concentration
= _2.05 (31000°°%" = 0.50 hr.
(4.19)V-2U (60)
Time of Peak T = Tc(w ) = 0.62 hr.
) f
Peak Discharge
Qp = 484 A Q
10 = 9.0 1843

P

i
|

.2 35.1 cfs.

Area # 3 not expected to urbanize, flow at existing 30" C.M.P. culvert
across 64 th. Street, north of M®Dowell Road.

Drainage Area = 0.03 Sq. Miles
Drainage Length = 2900 ft.
Elevation

Top of Drainage Area = 1350 ft.
At Structure 2900 ft.

Drainage Area Slope = 2.76 %

Drainage Width = 260 ft.

Design Frequency 2 yrs 5 yr.

Runoff -Q - : 0.23 0.48
Time of Concentration

) = 2.04 (2990)%-37 = 0.53 hr.
(2.76)7297(60)

T =T (W

3 D
Time of Peak 5 5 f)

= 0.66 hr.
Peak Discharge
Q. = 484 A Q

i T 5.1 10.6
p

Capacity of 30" C.M.P. culvert

Length = 80 ft., Slope =

Width factor (wf) = 1.24
Vegetative Cover - Desert Brush
Vegetative Density - 10 7%

Soil Group - "C"

Curve Number - 88

10 yr. 25 yr.

0.57 0.90

12.5 19.8 cfs.

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

Area # 4 not expected to urbanize with residential housing, flow onto
64 th. Street, 1500 ft. north of M®Dowell Road.
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Drainage Computation continued

Drainage Area = 0.07 Sq. Miles Width factor (Wf) = 1.24
Drainage Length = 2000 ft. Vegetative Cover - Desert Brush
Elevation Vegetative Density - 10 %

Top of Drainage Area = 1325 ft:

At Structure = 1290 ft. Soil Group = "cY
Drainage Area Slope = 1.75 % Curve Number - 88
Drainage Width = 600 ft.

Design Frequency 2yt 5 yr. 10 yr. 25 yr.
Runoff - Q 0.23 0.48 0.57 0.90 inches

Time of Concentration

W
Ty = 0.65 hr. (overland flow, average grass cover) x\‘vUDJn ‘
(L pee Pi5ae on NIE

Time of Peak T. = Tc(wf) = 0.81 hr.

P Q.‘J:
Peak Discharge Cﬁ?
Qp = 484 A Q = 9.6 20.1 23.8 37.6 cfs
T
P

Area # 5 expected to urbanize (Rl1-7) with residential housing, flow at
6 ft. X 4 ft. conc. box culvert at M“Dowell Road, 600 ft. east
of 64 th. Street. '

Drainage Area

impervious 2.3 Ac. cC+=0.95
pervious 6.9 Aé. c= 0.30
Total Area = 49.2 Ac. Weicghted "C" = 0.46
Elevation -
Top of Drainage Area = 1290 ft.
At Structure = 1280 ft.
Time of Concentration TC = 25 min. (overland flow),
Design Frequency 2 yr. 5 yE. 10 yr. 25 yr.
Rainfall intensity "i" 1.6 2.3 2.5 3.2 inches
Peak Discharge Qp = CiA 6.8 9 7 10.6 13.5 cfs.

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

600 = 5.0 min.
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Drainage Computations continued

-

Qp, T, =0.72 hr. 7 16.1 19.1 30,3 cEs.
Qg3 T, = 0.76 hr. 4.4 9.2 10.9 19,9 efs.
Total "Q" 18.9 e 50,6 BL.0 - efa.

Catech

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

Basin # 1 opposite Sta. 5+80, 45 ft. north of the monument line,

Catch

located over the existing conc. box culvert.

Contributing roadway area = 580(52) = .69 Ac. Weighted "C" = 0.75
T. = 10 min. , i = 3.8 inches, Discharge. Q = 2.0 cfs. :jffig%
W A
Z= .1 =66.7 , Z=4b4t4 y = 0.16 ft. o*
0.015 n
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.
Basin # 2 opposite Sta. 6+25, 7 ft. south of monument line,

Catch

located over the existing conc. box culvert.

Contributing roadway area = 625(36) = 0.52 Ac. Weighted "¢" = 0.75
43560

3.8 inches, Discharge Q = 1.9 cfis.

T =10 min. , i

7= 1 =66.7, Z=~4kbt e y=0.16 ft.
n

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

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

Basin {# 3 opposite Sta. 12+62, 7 ft. south of monument line.

Contributing roadway area = (1262-625)(36) = 0.53 Ac. Weighted ught = 0. 75
43560

TC = 10 min., i = 3.8 inches, Discharge Q.= 1.9 + 0.4 = 2.3 cfs.

z= 1 =66.7, = 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 # 4 opposite Sta. 12+62, 45 ft. north of monument line.
Contributing roadway area = (1262 - 580)(52) = 0.8l Ac. Weighted 'C'" = 0.75
Y ;
— 43560
Ls. = 10 min., i = 3.8 inches, Discharge Q=2.3+0.9 = 3.1 efs.
Z = 1 = 66.7, Z = 4444, y =10.20 £t
® 0.015 n
* 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.
P Connection Pipe - 18" R.G.R.C.P. @ 5 = 0.0500 fe./ft. ( n=0.013)
Required discharge capacity of connection pipe epual to 3.9 cfs,
3 additional flow coming from catch basin # 3.
4 Total dicharge from catch basins #3 and #4 will flow in to drainage
ditch north of and parallel to the proposed M®Dowell Road improvements.
. =
Area # 6 urbanized or expected to urbanize into residential housing (R1-7),
flow at existing 48" C.M.P. at Sta. 14+50.
Drainage Area '
® impervious 34.0 Ac. c= 0.95"
pervious 101.8 Ac. c= 0.3
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 7%
232,
Time of Concentration ‘{:”"". i
Channel flow 5300 = 44 min. o
e . 58‘7 o
o 2(60) &
Overland flow 25 min."“{
La = 69 min.
Design Frequency 2 yr. 5 yr. 10 yr. 25 yr.
o
4 Rainfall intensity 0.9 1.2 1.7 2.1 inches
Peak Discharge
Q = CiA 56 .2 75.0 106.2 131.2 cfs.




Drainage Computation continued

change in time of concentration for contributinh area. # 4

equal to e
2900 = 24.2 min. b
2(60) E
Qiﬁl
Q Te=.1..31 hE. 5.9 12.4 14.7 23.3 cfs. e i
#4  p X FS
v L @
Total "Q" 62.1 87.4 120.9 154.5 cts ~E %
.
Existing 48" C.M.P. culvert @ S = 0.0020 ft./ft. Capacity = 34.8 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 conc. 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 # 5 opposite Sta. 22494, 57 ft. north of the monument line.
Area #7 presently improved commercial,(C—B).
Drainage Area
impervious 4.3 Ac. / €=10.95
pervious 0.8 Ac. ~ C = 0.30 Sy
S 7 - \—"‘\
™ A = &‘.0 e
Total Area =>~—_5.1"Ac. Weighted "C" = 0.85 - e B e
& A e~ b
Time of Concentration i < \Je\“\b'tb o
Overland flow 10 min, — ©OY e€
Channel flow 800 - = 9 min.
1.5(60) -
Tc =" 19 min.
Design Frequency 2 yr. 5 wyra 10 yr. 25 yr.
Rainfall intensity 1.8 2.6 2.8 3.7 inches
Peak Discharge
Q = CiA 7.8 11.3 12.1 16.0 cfs.
This area will be land locked with respect to drainage. g{ﬁ§£§&é§
Al

use Type "F" catch basin, Interception 1007 O€ Wunt? \O\‘r‘?lp WSU M/\
o LOONE: YAoLIS ATV Lo 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=0.013)
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Drainage Computation continued

Catch

Catch

Basin f 6 opposite Sta. 22494, 44.5 ft. south of monument line.

Area # 8 - presently improved commereial,(C-3).

Drainage Area

impervious 0.43 Ac. CcC =0.95
X
pervious 0.07 Ac. Cc =0.30 I'e Q‘
Total Area = 0.50 Ac. Weighted "C" = 0.85 €'&P“ \:1_
: (b o

Time of Conentration \;Q_ 7 @o

Overland flow 10 min. gg——~——~" = 0§$2

Channal flow 270 = el Damin.

3(60)
T = 11.5 min.
¢
Design Frequency 2 Vt. 5 yr. 10 yr. 25 yr.
Rainfall intensity 2.3 3.4 3.8 4.7 inches
Peak Discharge
Q = CiA 1.0 1.4 1.6 2.0 cfs.
Contributing roadway area = (2294 + 1262) (44.5) = 1.05 Ac.
43560

oW = 075 5. T = 10 min., 1+ 3.8 inches,
Discharge Q = 3.8 + 0.5 + 1.6 = 5.9 cfs
Z = 1 = 50, 2 = 3333, y=0.25 £

0.020 n

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

Connection 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.

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. cC =0.30

Total Area = 0.67 Ac. Weighted "C'" = 0.85




Drainage Computation continued

Time of Concentration
Overland flow

Channel flow 250 =

17

3(60)
T =
e
Design Frequency 2 yr.
Rainfall intensity 2.0
Peak Discharge
Q = CiA 151

Contributing roadway area = (2586 — 2294)(44.5) = 0.30 Ac.

ne't = 0.95, T = 10

o
/
Discharge Q =
zZ = 1 = 55.6, Z = 3704,
0.018 n
w:

15 min.
1.4 min.
16.4 min.
5 yr. 10 yr. 25 yr.
3.3 35 3.9 inches
1.:9 2.0 2.2 cfs
43560
min., i = 3.8 inches

/

7/ b/
1.1 + 2.0+ 3.1 =6.2 cfs

y = 0.27 ft.

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" 'RsG:ReGeEn 5

@§ = 0.0075 ft./ft., (@~0.013).

Discharge Capacity = 3.1 cfs.

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

Catch Basin #8

opposite Sta. 25+86, 44.5 ft. north of the monument line

Area #10 presently improved commercial (C-3).

Drainage Area

impervious 2.0 Ac. Cc=0.95
pervious 0.3 Ac. cC =0.30
Total Area = 2.3 Ac. Weighted "C" = 0.85
Time of Concentration
Overland flow 10 min.
Channel flow 450 = 3.8 min.
2(60)
T, a5 13.8 min.
o]
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o Drainage Computations continued
Design frequency 20yx, 5, YE. 10 yr. 25 yr.
Rainfall intensity 2.2 3.1 3.3 4.2 .. inches
o

Peak Discharge
Q = CiA 4.3 b, 18 6.5 8.2 cfs

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

o Contributing roadway area = (2586 - 1262) (44.5) = 1.35 ac.
43560
"¢t =0.95, I, = 10-min.j 4'= 3.8 inches
Ps Discharge Q = 4.9 + 1.0 + 0.4(6.5) = 8.5 cfs
Z= 1 = 66.7, Z = 4444, Y = 0.27 ft.
0.015 n
e W= 66.7(0.27) = 18.0 ft. which is less than 24 ft.
® use Type "C" catch basin, Interception Capacity = 3.0 cfs
= By pass = 5.5 cfs.
- Connection pipe to proposed storm drain system - 12" R.G.R.CoP. 5
@S =0.0100 ft./ft., (n=0.013). Discharge Capacity = 3.6 cfs.
® § Catch Basin #9 opposite 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, (R1-7).
[ ,
Drainage area
impervious 553 At C =0.95
Pervious ) 16.0 ac. G = 0.30
® Total Area = 21.3 ac. Weighted "C" = 0.46
Average slope = 0.96% o\ﬁ‘ Q.
et
Time of Concentration P L A
Overland flow y 25 it of |
&
° G
Channel flow 2000 = 22.2 min. \f
1.5(60) - ~< ¢
\—//
T = 47.2 min.
(e
(] Design Frequency 2 yr. 5 yr. 10 yr. 25 yr.
Rainfall Intensity LD . ) 1.6 2.1 inches
®
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Drainage Computations continued

Peak Discharge
Q = CiA 9.8 14.7 15.7 20.6 cfs.

68 th. Street half street capacity = 7.8 cfs,
overflow onto easterly residential areas = 7.9 cfs.

11.7 cfs

Discharge at Catch Basin #9 Q = 7.8 + 0.6(6.5)

— y = 0.33 ft., 68 th. Street half width = 32 ft.

use Type '"D'" catch basin, Interception Capacity 2.7(4.6) + 1.7 = 14.1 cfs

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.

Catch Basin #10 opposite Sta. 35+37, 44.5 ft. north of monument line.

o Area #12 presently improved commercial, (C-3).

Drainage Area
impervious 0.42 Ac. G

0.95

pervious ~0.02 Ac. C 0.30

Total Area 0.44 Ac. Weighted "C" = 0.92
Time of €Concentration Tc = 10 min.
Design frequency 2 yr. 5 yr. 10 yr. 25 yr.
Rainfall intensity 2.5 3.6 30 4.9 inches

Peak Discharge
Q = CiA : 10 1.5 1.5 2.0 cfs
o Contributing roadway area = 300(32) + (3537-2586)(44.5) = 1.19 Ac.
43560 43560

"o = 0.95, TC = 10 min., i = 3.8 inches,

5/
Discharge Q = 4.3+ 1.5+ 5.5 = 11.3 cfs.

z= 1 =50,
0.20

Z = 3333, y.= 0.36 ft.
n

50:40.36) = 18 ft. which is less than 24 ft.

¥
=]
i

® use Type '"C'" catch basin, Interception Capacity = 4.4 cfs
— By pass = 6.9 cfs.

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 #11 opposite Sta. 35 + 37, 44.5 ft. south of monument line.
Area #13 presently improved commercial,(C-3)
Drainage Area
impervious Q.25 Ac, C=0.95
pervious 0.01 Ac. C=20.30
Total Area = 0.26 Ac. Weighted '"C" = 0.92
Time of Concentration 'TC = 10 min.
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 07 0.9 0.9 1.2 cfs
Contributing roadway area = (3537 - 2751)(44.5)= 0.80 Ac.
43560
"C" = 0.95, T_=10min., i = 3.8 inches G@"/L
BT e '1»3300*“
Discharge Q = 2.9 + 0.9 = 3.8 cfs *775’
z= 1 =50, Z=23333, y=0.24 ft.
0.02 n
W = 50(0.24) = 12 ft. which is less than 24 ft.
use Type '"D'" catch basin, Interception Capacity = 9.4 cfs
no by pass.
Connection pipe to proposed storm drain system - 18" R.G.R.C.P ,
@s =0.0290 ft./ft., (n=0.013). Discharge Capacity = 17.9 cfs.. .
Catch Basin #12 opposite Sta. 36+37, 44.5 ft. north of monument line.

Area #14 urgénized residential housing, (R1-7).

Drainage Area

impervious 3.6 Ac. cC=0.95
pervious 10.9 Ac. C =0.30
Total Area 14.5 Ac. Weighted '"'C'" = 0.46
Time of Concentration
Overland flow 30 min.
Channel flow 1600 = 26.7 min.
1(60)
T = 56.7 min.

C
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Drainage Computation continued
Design Frequency 2 yri-s 5 yr. 10 yr. 25 yr.
| Rainfall intensity 0.9 1.3 1.4 1.9 inches
Peak Discharge
] Q = CiA 6.0 8.7 953 12.7 cfs.
Street capacity of 69 th. Street = 8.0 cfs
® Total flow to the easterly residential area = 7.9 + 1.3 = 9.2 cfs
Area #15 presently improved commercial area, (C-3).
Drainage Area
° impervious 065 -AcC. C=0.95
pervious 0.16 Ac. c =0.30
Total Area = 0.81 Ac. Weighted "C" = 0.82
Time of Concentration
® Overland flow 10 min.
Channel flow 180 = 2 min.
1(60)
® - Ty = 12 min.
Design frequency 2 yr. 5 yr. 10 yr. 25 yr.
Rainfall intensity 2.3 33 3D 4.6 inches
P Peak Discharge
Q = CiA 1.5 22 2.3 3.1 cfs
Total flow from 69 th. Street = 8.0 + 2.3 = 10.3 cfs.
° .

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

43560 e‘w \:g-

ne = 0.95, TC = 10 min., 1 = 3.8 inches, 0.9““‘h ,b’./\'\d
X ' AN
5\8» "74"7)('
+ d

o Discharge Q =40.4 +{10.3+ 6.9‘/= 17.6 cfs

z= 1 = 58.8, =3920, y = 0.40 ft.
0.017

£
n

58.8(0.40) = 23.5 ft. which is less than 24 ft.

*

®
use Type "D'" catch basin, Interceptioa~Capacity = 3.2(4.6) + 2.3 = 10.2 cfs
By pass ‘T‘/?? ¢is.

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.
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@
Drainage Computation continued
Catch Basin #13 opposite Sta. 38+18, 58 ft. south of monument line.
p
0. Area #16 presently improved commercial area,(C-3).
Drainage Area
impervious 0.90 Ac. C =0.90
»
] pervious 0.16 Ac. Cc =0.30
. naAn
= Total Area = 1.06 Ac. Weighted "C" = 0.85
Time of Concentration T = 15 min.
c
Design frequency 28T, 5 yr. 10 yr. 25 yr.
o
Rainfall intensity 2:45 3:0 32 4.1 inches
Peak Discharge
Q = CiA 2.3 2.7 2.9 3.7 cfs
o 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.
o
Area #17 presently improved commercial area, (C-3).
! Drainage Area - impervious 0.28 Ac. C =0.95
e Time -of concentration i 10 min.
Design frequency 2 yr. 5 yr. 10 yr. 25 yr.
Rainfall intensity 3.0 3.6 3.8 4.9 inches
o - Peak Discharge
Q = CiA 0.8 1.0 1.0 1.3 cfs.
Contributing roadway area =(4009 - 3537) (44.5) = 0.48 Ac.
43560
o ot = 02950 T &0 10 mdBag i = 3.8 inches
Total dlscggggg Q=1.0+1.7= 2.7 cfs,
- This runoff flows to 70 th. Street, and south on 70 th. Street.
o

4 Catch Basin #14 opposite Sta 39491, existing Type "F" catch basin, 44.5 ft.
north of monument line.

Area #18 presently urbanized residential housing, (R1-7).




23
[
Dralnage Computations continued
Drainage Area
impervious 3.1 Aec. C=0.95
..?
: pervious 9.2 Ac. C =10.30
- Total Area = 12.3 Ac. Weighted '"'C'" = 0.46
Average Slope of drainage area 0.647%
®
3 Time of concentration
Overland flow 30 min.
Channel flow 1600 = 26.7 min.
1(60)
L
TC = 56%7" min;
Design frequency 2. yT. 5 yr. 10 yr. 25 wyr.
=3 Rainfall intensity 0.9 1.3 1.4 1.9 inches
L
Peak Discharge
L Q = CiA 5l 7.4 7.9 10.8 cfs.
- Total flow from residential areas = 7.9 + 9.2 = 17.1 cfs.
o - Area #19 presently improved commercial area,(C-3).
Drainage Area
impervious 1.1:Ac, C =20.95
pervious 0.2 Ac. CcC =0.30
@
Total Area = 1.3 Ac. Weighted '"C" = 0,85
Time of concentration
Overland [low , 10 min.
® Channel flow 150 = 2.5 min
1(60)
T. = 12.5 min
Design frequency 2 VT, SHE G o8 10 yr. 25 yr.
.,_1 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 = l.4 cfs
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Drainage Computations continued

Catch

Flow from commercial area #19 separated, 1.9 cfs to 70 th. Street,
19 efs to M®Dowell Road. ’

Total flow at 70 th. 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.

z= 1 =66.7,
0.015

= 4444, y = 0.31 ft.

2
n

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

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,
iy Interception capacity = 3.2 cfs.

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

Tt is proposed that the existing Type "F'" catch basin be reconstructed
to flow to the proposed storm drain systém, 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.

Basin #15 opposite Sta. 40+89, 44.5 ft. north of monument line.

43560

o7
Contributing roadway area = (4089 - 4009) (44.5) = 0.08 Ac. ‘ﬁgkj
. ,ﬁ&r

"¢t =0.95, T_= 10 min., i = 3.8 inches

¥ . .
Discharge Q = 12.1 + 0.3 = 12.4 cfs //‘\\\\\\

z= 1 =66.7, = 4bbb, y = 0.33 ft.
0.015

2
n

66.7(0.33) = 22.0 ft. which is less than 24.0 ft.

=
]

use Type '"D" catch basin, Interception capacity = 2.7(4.6) + 1.7 = 14.1 cfs
no by pass.

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




Drainage Computation continued

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

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

Drainage area

impervious @534 acs. i c =0.95

Pervious 0.06 ac. Cc =0.30
Total Area = 0.40 ac. Weighted "C" = 0.85

Time of Concentration
Overland flow 10 min.

o
]

Channel Flow 20 1.3 min.

11.3 min.

1

Design frequency 2 yr. 5 yr. 10 yr. 25 yr.
Rainflal intensity 2453 3.4 3.6 4.7 inches

. Peak Discharge
Q = CiA 0.8 142 1.2 1.6 cfs.

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

et = 0.95, TC = 10 min., 1 = 3.8 inches.
Discharge Q = 2.4 + 1.2 = 3.6 cfs.

2= A= 667, = 4444, y = 0.18 ft.

Z
0.015 n
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

o "¢ = 0.95, T, =10 min, 1= 3.8 inches

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
o 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.

- Area #21 presently improved commercial area (C-3).
Drainage Area
impervious 35 Aes 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.
o Channel flow 460 = 5.1 min.
1.5(60)
T = 17.1 min.
Ve
Design ffequency 2 yr. 5y 10 yr. 25 yr.
[ ] Rainfall intensity 1.9 2.8 3.0 3.9 inches
Peak Discharge
H Q = cia . 6.6 9.7 10.2 13.6 cfss
Contributing roadway area = (4651 - 4089)(44.5) = 0.57 Ac.
® - 43560
"¢ =0.95, T, = 10 min., i = 3.8 inches
Discharge Q= 10.4 + 2.1 = 12.5 cfs
® 2= _1 =66.7, 7= 4bbh, y = 0.32 ft.
0.015 n
K W= 66.7(0.32) = 21.3 ft. which is less than 24 ft.
use Type 'D" catch basirllr', Interception capacity = 2.7(5.43) + 1.6 = 16.3 cfs
L J no by pass.
Connection pipe to proposed storm drain system - 13" R.G.R.C.P.,
@S =0.0650 ft./ft.,(n=0.013). Discharge capacity = 16.7 cfs.
& Catch Basin #18 opposite Sta. 52+21, 44.5 ft. north of monument line.
Area #22 presently improved commercial area,(C-3).
i Drainage Area
impervious 4.6 Ac. C =0.95
o
— pervious 0.8 Aer C =0.30

Total Area = 3.4 Ac. Weighted "C" = 0.85
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Drainage Computation continued

Time of Concentration
Overland flow 10 min.

I

Channel flow 850 9.4 min.

1.5(60)
Tgo = 19.4 min.
Design frequency 22yrh S Yr. 10 yr. 25 yr.
Rainfall intensity 1.8 2.7 . 2.8 3.6 inches
Peak Discharge
Q = CiA 8.3 12.4 12.9 16.5 cfs

Contributing roadway area =_ (5221 - 4651) (44.5) = 0.58 Ac.
43560

ner = 0.95; L= 10 min., i = 3.8 inches,
Discharge Q = 12.9 + 2.1 = 150 cfs.

B = 1. = 66,7, = 4bbh, 3= 0.35 ft.

L
n

66.7(0.35) = 23.3 ft. which is less than 24 ft.

Existing catch basin Sta. SO+61, 44 .5 ft. north of monument line,

Type "B'" catch basin, interception capacity = = 3.0 cfs.
Réquined capacity of catch basin #18 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. .the 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 propééed storm drain system - 15" R.G.R.C.P.,
@s =0.0350 ft./ft.,(n=0.013). Discharge capacity = 12.2 cfs.




Drainage

Computation continued
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Drainage Precipitation
Storm Frequency
2" vy, S W 10 yr. 28 yI.
P = 6 hour 1s1 L .7 1.9 2.4 inches
P = 24 hour 1.3 2.0 2.4 3.0 inches
P = 1 hour 0.9 1.3 1.4 1.8 inches
\ Fo”

\éﬁoadway Drainage Capacities

“ 5@7ﬁuﬁ€r e
o }%#“MHLLICK

‘S —) Q"
32
T
v
0.025
0.020
0.017
0.015

Street Slopes
(ft./ft.)

6.0200
0.0150
0.0100

0.0050

n

Q

44,

38.

31

22.

1.486 A R2/3 s

h
(ft.)
0.60
0.48
0.41

0.36

Street Cross

0.025
\

5 6.2

543

544

3. 3klL

L

/2

_,’/J—__ o

1/

2
A
(Sq.ft.)
7.20
5.76
4.92
b 32
Slopes
0.020
Q v
30:7 Sin
26.6 4,
21.7 35
15.4 2,

6

8

7

0.01

R
(£Es)
0.293
0.235
0.205
0.177

(ft./

Q

24

20.

16

12

1

5 (asphalt)

Q
(cfs)

314.66-5L/2

217.30 st/?

169.46 s1/2

134.91 st/2
ftn)
0.017

v Q
0 4.9 - 19,
8 ~4.2 - 16.
9 o+ 3.4 14,
0 2.4 9

]

0.015
v
1 4.4
5 3.8
5 3.1
2.2

( Q - street capacity flowing full, cfs., V - street velocity, fps.)
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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 by the U. S. Geological
Survey and aerial maps furnished by the City of Scottsdale and City of Phoenix

were used to Tocate stream channels, watershed boundaries, and watersned 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
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 Tand, 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
cast of 64th Street is wither 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.




L
NATURAL FEATURES continued
L 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
o 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.
o RESULTS OF COMPUTATION
The results of this study and computations are indicated on sheet "Summary
of Storm Drainage Calculations", as flow rates and proposed storm sewer pipe
o sizes.
This study is predicated on the following assumptions, proposed conditions
® and methods:
A. Hydrologic data and methods of computations - from Hydrologic Design for
® Highway Drainage in Arizona by Arizona Highwat Department Bridge Division.
The "SCS" 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. )




RESULTS OF COMPUTATION continued

C. A1l undeveloped commercial areas, north of and draining onto McDowell Road

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

D. Storm drain pipes are sized to carry runoff from a minimum 10 year fre-
quency storm. The Manning formula was used to size pipes, assuming that the

pipes are flowing full, and the hydraulic grade Tine 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.




SUMMARY , CONCLUSIONS AND RECOMMENDATIONS

The storm water flows generated by McDowell Road and tribusary drainage areas
draining to McDowell Road can be controlled, collected and dispersed safely,

without hazardous flood water inundation.

The storm water concentwating west of the "Cross Cut Canal" collect at two
locations, Sta. 6+03 - 6' x 4' 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" 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, notth of the roadway. Thé City of Scottsdale is anticipating
constructing a concrete box culvert at this Tlocation in the near future to
carry pedestrian and bicycle traffic across McDowell Road; when this stwucture
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, thus 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'x 4'

concrete box culyert and also discharge north of the roadway at Sta. 12462

‘an underground storm sewer system rieed not be employed.:




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 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 situations occurred along McDowell 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.
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 readway 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.




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

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

Drainage Area = 0.14 Sq. Miles Width factor (wf) = 1.10
Drainage Length = 6000 ft. Vegetative Cover - Desert Brush
Elevation Vegetative Density - 20 7%

Top of Drainage Area = 1500 ft.

At structure = 1275 ft. Soil Group - '"'C"
Drainage Slope - 3.75 % Curve Number - 88
Drainage Width —.800 £t
Design Frequency 2yt 5 yr. 10 yr. 25 yr.
Runoff - Q 0.23 0.48 0.57 0.90 inches
Time of Concentration

T = 2.05 (60000237 = 0.66 nr.
¢ (3.75)0-20 (60)
Time of Peak T_ =T (W.) = 0.72 hr.
p crf

Peak Discharge
Qp = 484 A Q 21.6 45.2 53.6 84.7 cfs.

T

p

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

Area # 2 not expected to urbanize, flow at 64 th.,Street, 300 ft. north
of M®Dowell Road.

Drainage Area = 0.05 Sq. Miles width factor (Wg) = 1.24
Drainage Length = 3100 ft. Vegetative Cover -=Desert Brush
Elevation Vegetative Density = 20%

Top of Drainage Area = 1420 ft.

At Structure = 1290 ft. Soil Group - 'C"
Drainage Area Slope = 4.19 7 Curve Number - 88
Drainage Width = 400 ft.

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

Runoff- Q 0,23 0.48 0557 0.90 inches




11

Drainage Computations continued

Time of Concentration

= 050 hxr.

.= _2.05 (3100°"%
(4.19)0-29 (60)

Time of Peak T = TC(W ) = 0.62 hr.
P f
Peak Discharge

Q, = _484 A Q
T - 9.0 18.3 22,2 35.1 cfs.

Area # 3 not expected to urbanize, flow at existing 30" C.M.P. culvert
across 64 th. Street, north of M®Dowell Road.

Drainage Area = 0.03 Sq. Miles Width factor (wf) = 1.24
Drainage Length = 2900 ft. Vegetative Cover - Desert Brush
Elevation Vegetative Density - 10 %
Top of Drainage Area = 1350 ft.
At Structure = 2900 ft. Soil Group - "C"
Drainage Area Slope = 2.76 % Curve Number - 88
Drainage Width = 260 ft.
Design Frequency 2-yr. DFE . 10 yr. 25 yr.
Runoff -Q 0.23 0.48 0.57 0.90

Time of Concentration

T = 2.04 (2900)%:37 = 0.53 hr.

P 2.76)9-20 (60)

Time of Peak T =T (W) = 0.66 hr.

p Cc f
Peak Discharge

Qp = 484 A.Q
Tp 5.1 10.6 12.5 19.8 cfs.
Capacity of 30" C.M.P. culvert

Length = 80 ft., Slope = 0.2 7%

Q = 15.8 cfs which is greater than 12.5 cfs.(l0 yr. storm)
Area # 4 not expected to urbanize with residential housing, flow onto

64 th. Street, 1500 ft. north of M®Dowell Road.




Drainage Computation continued

Drainage Area = 0.07 Sq. Miles

Drainage Length = 2000 ft.

12

Width factor (Wg) = 1.24

Vegetative Cover - Desert Brush

Elevation Vegetative Density - 10 %

Top of Drainage Area = 1325 ft.

At Structure = 1290 ft. Soil Group - 2"
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, average grass cover)
Time of Peak Tp = TC(Wf) = 0.81 hr.
Peak Discharge
Qp = 484 AQ = 9.6 20.1 23.8 37.6 cfs
T

P

Area # 5 expected to urbanize (R1-7) with residential housing, flow at

6 ft. X 4 ft.
of 64 th. Street.

Drainage Area

conc. box culvert at M®Dowell Road, 600 ft. east

impervious 2.3 Ac. c= = 0.95
pervious 6.9 Ac. c= 0.30
Total Area = 9.2 Ac. Weighted "C" = 0.46
Elevation
Top of Drainage Area = 1290 ft.
At Structure 1280 ft.
Time of Concentration TC = 25 min. (overland flow)
Design Frequency 2 yr. 5 yr. 10 yr. 25 yr.
Rainfall intensity "i" 1.6 2.3 2.5 3%2 inches
Peak Discharge Qp = CiA 6.8 9.7 10.6 13.5 cfs.

change in time of concentration
equal to

600 = 5.0 min.

2(60)

for contributing areas #2 and #3
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®
Drainage Computations continued
Q42 T = 0.72 hr. 77 16.1 191 30.3 cfs.
PY p
Q43 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. conc. box culvert
® approximately 120 cfs., which 1s greater than 40.6 cfs.
expected flow from a 10 yr storm.

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

@
Contributing roadway area = 580(52) = .69 Ac. Weighted "C" = 0.75
43560
To =10 min. , 1 = 3.8 inches, Discharge Q = 2.0 cfs.
® Z = 1 =66.7 , = 4444 R y = 0.16 ft.
0.015 n
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 # 2 opposite Sta. 6+25, 7 ft. south of monument line,
located over the existing conc. box culvert.
o Contributing roadway area = 625(36) = 0.52 Ac. Weighted "C" = 0.75
43560 '
BT 10 min. , i = 3.8 inches, Discharge Q = 1.9 cfs.
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.

Catch Basin # 3 opposite Sta. 12+62, 7 ft. south of monument line.

Contributing roadway area = (1262-625)(36) = 0.53 Ac. Weighted "C" = 0.75
43560

TC = 10 min., i = 3.8 inches, Discharge Q = 1.9 + 0.4 = 2.3 cfs.

7= 1 =66.7, 2=4ts4, y=0.18 ft.
n

0.015
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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. @ § = 0.0120 ft./ft. (n=0.013)
Catch Basin # 4 opposite Sta. 12+62, 45 ft. north of monument line.
® Contributing roadway area = (1262 - 580)(52) = 0.81 Ac. Weighted "o = 0.75
43560
TC = 10 min., i = 3.8 inches, Discharge Q = 2.3+ 0.9 = 3.1 cfs.
z= 1 =66.7, Z =444, y=0.20 ft.
Ps 0.015 n
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=0.013)
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 M¢Dowell Road improvements.
o
Area # 6 urbanized or expected to urbanize into residential housing (R1-7),
flow at existing 48" C.M.P. at Sta. 14+50.
Drainage Area
) impervious 34.0 Ac. c= 0.95
pervious 101.8 Ac. c= 0.30
Total Area = 135.8 Ac. Weighted "C" = 0.46
o Elevation Drainage Area Length = 5400 ft.
Top of Drainage Area = 1270 ft.
At Structure = 1263 ft. Drainage Area Slope = 0.13 7
Time of Concentration
Channel flow 5300 = 44 min.
o 2(60)
- Overland flow 25 min.
T, = 69 min.
Design Frequency 2 yr. 5 YL 10 yr. 25 FiE.
o
Rainfall intensity 049 1.2 17 2.1 1inches

Peak Discharge

Q = CiA 56.2 75.0 106.2 131.2 cfs.
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Drainage Computation continued

Catch

change in time of concentration for contributinh area.# 4

equal to

2900 = 24.2 min.

2(60)
Qq4 Tp= 131 hx. 59 12.4 14.7 23.3 cfs.
Toralk Q" 62.1 87.4 120.9 154.5 cfs

Existing 48" C.M.P. culvert @ S = 0.0020 ft./ft. Capacity = 34.8 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 conc. box culvert, to carry storm

water and bicycle traffic under M®Dowell 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.

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

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

Drainage Area

impervious 4.3 Ac. c=0.95
pervious 0.8 Ac. c =10.30
Total Area = 5l ihes Weighted ''C" = 0.85
Time of Concentration
Overland flow 10 min.
Channel flow 800 = 9 min.
1.5(60)
Is = 19 min.
Design Frequency 2 yz. S FE 10 yr. 25 yr.
Rainfall intensity 1.8 2.6 2.8 SV inches
Peak Discharge
Q = CiA 7.8 11.3 152501 16.0 cfs.

This area will be land locked with respect to drainage.

ase Type "F'" catch basin, Interception 100%

Connection pipe to proposed storm drainage system 18" R.GuR.C.P..

@S = 0.0150 ft./ft., discharge capaeity = 12.9 cfs.
(n=0.013)




Drainage Computation continued
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Catch

Basin # 6

Catch

Area # 8 -

Drainage Area

impervious 0543 Ack
pervious 0.07 Ac.
Total Area = 0.50 Ac.

Time of Conentration
Overland flow

Channal flow 270

3(60)
L
c
Design Frequency 2 yr.
Rainfall intensity 2.3
Peak Discharge
Q = CiA 1.0

Il

Contributing roadway area

opposite Sta. 22+94, 44.5 ft. south of monument line.

presently improved commereial,(C-3).

C=20.95

c=10.30

dehmd'@”= 0.85

10 min.

1.5 min.

11.5 min.

Sy i 10 yr. 25 yr.

3.4 3.8 4.7 inches

1.4 1.6 2.0 cfs.

(2294 + 1262) (44.5) 1.05 Ac.

He''s= Q.75 « L=
Discharge Q = 3.8 + 0.5 + 1
Z = L. =50, Z%= 3333,

0.020 n
W = 50(0.25) =

.6

b

43560

10 min., 1 = 3.8 inches,

5.9 cfs

0.:25 £t:2

Il

12.5 ft. which is less than 24 ft.

use Type "C" catch basin,,Interception Capacity = 2.8 cfs

By

pass 3.1 cfs

Connection pipe to proposed storm drain system - 121 R, G:R.C.P.,

@S = 0.0060 ft./ft., (n=0.0

Basin # 7 opposite Sta. 25

Area #9 presently improved

Drainage Area

13). Discharge Capacity = 2.6 cfs.

+ 86, 44.5 ft. south of monument line.

commercial (C-3).

impervious 0.57 Ac. C =0.95
pervious 0.10 Ac. CcC =0.30
Total Area = 0.67 Ac. Weighted '"C" = 0.85




Drainage Computation contimued

Time of Concentration
Overland flow 15 min.

Channel flow 250 = 1.4 min.
3(60)

T 16.4 min.
® Design Frequency 2 YE. 5 yt. 10 yr. 25 yr.
Rainfall intensity 2.0 3.3 3.5 3.9 1inches

Peak Discharge
Q = CiA 11 1.9 2.0 2 a2 cfs

Contributing roadway area = (2586 - 2294)(44.5) = 0.30 Ac.
43560

ng'e= 0.95, TC = 10 min., 1 = 3.8 inches

® Discharge Q 1.1 + 2.0+ 3.1 =6.2 cfs

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

Z
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 th. Street and south a@to 68th. Street.

Catch Basin #8 opposite Sta. 25+86, 44.5 ft. north of the monument line

Area #10 presently improved commercial (c-3).

Drainage Area

impervious 2.0 Ac. C =0.95

0.30

) pervious 0.3 Ac. c
Total Area = 2.3 Aec. Weighted "C" = 0.85

Time of Concentration
Overland flow 10 min.

Channel flow 450 = 3.8 min.
2(60)

T = 13.8 min.
c
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o Drainage Computations continued
Design frequency 2 y=. 5> yr. 10 yrs 25 yr.
Rainfall intensity 2.2 31 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) = 1.35 ac.
: 43560

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

Discharge Q = 4.9 + 1.0 + 0.4(6.5) = 8.5 cfs

Z= 1 = 66.7,

= 444%, X = 0.27 ft.
0.015 '

Z
n

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

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

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

Area #11 wurbanized residential housing, (R1-7).

Drainage area
impervious 5.3 ac. C

0.95

Pervious 16.0 ac. C 0.30

& Total Area = 21.3 ac. Weighted "€" = 0.46
Average slope = 0.96%

Time of Concentration
Overland flow 25 min.

Channel flow 2000 = 22.2 min.
1.5(60)

Tc = 47.2 min.

® Design Frequency 2 yr. S yr. 10 yr. 25 yr.

Rainfall Intensity 1.0 1.5 1.6 2.1 inches
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Drainage Computations continued

Peak Discharge
Q = CiA 9.8 14.7 15.7 20.6 cfs.

® 68 th. Street half street capacity = 7.8 cfs,

overflow onto easterly residential areas = 7.9 cfs.

Discharge at Catch Basin #9 ~Q = 7.8 + 0.6(6.5) 11.7 cfs

® y = 0.33 ft., 68 th. Street half width = 32 fts

2.7(4.6) + 1.7 = 14.1 cfs

use Type '"D'" catch basin, Interception Capacity
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.

Catch Basin #10 opposite Sta. 35+37, 44.5 ft. north of monument line.

Area #12  presently improved commercial,(C-3).

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 €oncentration T 10 min.

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

Rainfall intensity 249 3.6 3.8 4.9 inches

Peak Discharge
Q = CiA 1.0 1.5 La5 2.0 cfs

PY Contributing roadway area = 300(32) + (3537-2586) (44.5) = 1.19 Ac.
43560 43560

"e" = 0,95, TC = 10 min., 1i = 3.8 inches,

Discharge Q = 4.3 + 1.5 + 5.5 = 11.3 cfs.

o z= 1 =50, Z=23333, y=0.36 ft.
0.20 n

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

use Type "C" catch basin, Interception Capacity = 4.4 cfs
By pass = 6.9 cfs.

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.




20

Drainage Computation continued

Catch Basin #11 opposite Sta. 35 + 37, 44.5 ft. south of monument line.

Catch

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 TC = 10 min.
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 09 0.9 1.2 cfs

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

I

"c" = 0.95, TC 10 min., 1 = 3.8 inches
Discharge Q = 2.9 + 0.9 = 3.8 cfs

Z = 1 = 50, Z = 3333, y = 0.24 ft.
0.02 n

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

use Type 'D" catch basin, Interception Capacity = 9.4 cfs
no by pass.

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

Basin #12 opposite Sta. 36+37, 44.5 ft. north of monument line.

Area #14 wurganized residential housing, (R1-7).

Drainage Area

impervious 3.6 Ac. C =0.95
pervious 10.9 Ac. C =0.30
Total Area 14.5 Ac. Weighted "C" = 0.46

Time of Concentration

Overland flow 30 min.
Channel Elow 1600 | <U%E. 7 e,
1(60)

T = 56.7 min.

c
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®
Drainage Computation continued
Design Frequency 2.YTs Sy E. 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 th. Street = 8.0 cfs
. Total flow to the easterly residential aréa = 7.9 + 1.3 = 9.2 cfs
Area #15 -presently improved commercial area, (c-3).
Drainage Area
impervious 0.65 Ac. C-= 0.95
L] W
pervious 0.16 Ac. c =10.30
Total Area = 0.81 Ac. Weighted "'C" = 0.82
Time of Concentration
Y Overland flow 10 min.
Channel flow 180 = 2 min.
1(60)
e = 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
Total flow from 69 th. Street = 8.0 + 2.3 = 10.3 cfs.
) Contributing roadway area = (3637 - 3537) (44.5) = 0.10 Ac.
43560
gM= 998, I, = 10 min., 1 = 3.8 inches,
Discharge Q = 0.4 + 10.3 + 6.9 = 17.6 cfs
L]
Z = 1 = 58.8, Z = 3920, vy = 0.40 ft.
0.017 n
W = 58.8(0.40) = 23.5 ft. which is less than 24 ft.
use Type "D'" catch basin, Interception Capacity = 3.2(4.6) + 2.3 = 10.2 cfs
L

By pass = 7.6 (y ol

Connection pipe to proposed storm drain system - 18! R.G<R.C.P.,
@ S = 0.0384 ft./ft., (n=0.013). Discharge capacity = 12.7 cfs.
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L
Drainage Computation continued
Catch Basin #13 opposite Sta. 38+18, 58 ft. south of monument line.
® Area #16 presently improved commercial area,(C-3).
Drainage Area
impervious 0.90 Ac. C =0.90
pervious 0.16 Ac. Cc =0.30
® Total Area = 1.06 Ac. Weighted "C'" = 0.85
Time of Concentration Th =5 min.
c
Design frequency 27yr. DUYE 10 yr. 25 yr.
o Rainfall intensity 2.55 3.0 352 4.1 inches
Peak Discharge
Q = CiA 2.3 2 %l 249 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 #17 presently improved commercial area, (C-3).
Drainage Area - impervious 0.28 Ac. C = 0.95
Time of concentration T, = 10 min.
® c
Design frequency 25y, > YE. 10 yr. 25 yr.
Rainfall intensity 3.0 86 3.8 4.9 inches
Peak Discharge
® Q = CiA 0.8 1.0 1.0 1.3 ‘efs.
Contributing roadway area =(4009 - 3537) (44.5) = 0.48 Ac.
43560
° "e¢" . =10.95,7 T, = 10 minm,, i = 3.8 inches
Total dischagre Q = 1.0 + 1.7 = 2.7 cfs,
This runoff flows to 70 th. Street, and south on 70 th. Street.
o Catch Basin #14 opposite Sta 39+91, existing Type "F'" catch basin, 44.5 ft.

north of monument line.

Area #18 presently urbanized residential housing,(R1-7).




Drainage Computations continued

Drainage Area :
3.1 Acl

3

impervious C=20.95
pervious 9.2, Ae. 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 = 26.. 7 minn
1(60)
T, = 56.7 min.
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 5l 7.4 7 o9 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 flow 10 min.
Channel flow 150 = 2,5 min.
1(60)
T = 12.5 min.
Design frequency 2 yr. 5 yr. 10 yr. 25 yr.
Rainfall intensity 23 32 3.4 4.5 inches
Peak Discharge
Q = CiA 2D 3.5 3.8 5.0 cfs.
Contributing roadway area = (4009 - 3637)(44.5) = 0.38 Ac.
43560
"E"5s 0.95; T = 10 min., i = 3.8 inches, Q = 1.4 cfs
¢
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Drainage Computations continued

Catch

Flow from commercial area #19 separated, 1.9 cfs to 70 th. Street,
1.9 cfs to M°Dowell Road.

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

M®Dowell Road discharge Q = 1.9 + 1.4 + 7.6 = 10.9 cfs.
Total discharge to Catch Basin #14 Q = 29.9 cfs.
M®Dowell Road drainage - Q = 10.9 cfs.

Z= "1 = 66.7,
0.015

= 4444, y =0.31 ft.

£
n

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 M¢Dowell 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.

Basin #15 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, TC = 10 min., i = 3.8 inches
Discharge Q = 12.1 + 0.3 = 12.4 cfs

z= 1 =66.7, = 444t y = 0.33 ft.

Z
n

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

use Type '"D" catch basin, Interception capacity = 2.7(4.6) + 1.7 = 14.1 cfs
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.
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L _
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).
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.
o Channel Flow 200 = 1.3 min.
2.5(60)
Lo = 11.3 min.
Design frequency 2 yr. 5 yr. 10 yr. 25 y¥.,
o 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, I = 10 min., i = 3.8 inches.
Discharge Q = 2.4 + 1.2 = 3.6 cfs.
o z= 1 = 66.7, Z = 4444, y = 0.18 ft.
0.015 n
W=66.7(0.18) = 12.0 ft. which is less than 24 ft.
use Type "C'" catch basin, Interception capacity = 1.8 cfs,
L 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
o McDowell Road. (south side of McDowell Road)
Roadway area = (5271 - 4736) (44.5) = 0.55 ac.
43560
"e" = 0.95, T. = 16 min. i = 3.8 inches
Py c

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.




26

Drainage Computation continued

Catch Basin #17 opposite Sta. 46+51, 44.5 ft. north of monument line.

Area #21 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)
TC = 17.1 min.
Design frequency 27 X 5 yr. 10 yr. 25 yr.
Rainfall intensity 139 2.8 3:0 3.9 inches
Peak Discharge
Q = CiA 6.6 9.7 10,2 13.6 cfss

Contributing roadway area = (4651 - 4089)(44.5) = 0.57 Ac.
43560

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

Discharge Q = 10.4 + 2.1 = 12.5 cfs

Z = 1 = 66.7,
0.015

= 4444, y = 0.32 ft.

Z
n

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

=
I

use Type '"D" catch basin, Interception capacity = 2.7(5.43) + 1.6 = 16.3 cfs
no by pass.

Connection: pipe to proposed storm drain system - 13" R.G.R.C.P.,
@S = 0.0650 ft./ft.,(n=0.013). Discharge capacity = 16.7 cfs.

Catch Basin #18 opposite Sta. 52+21, 44.5 ft. north of monument line.

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

Drainage Area
impervious 4.6 Ac. C =0.95

pervious 0.87Aex c=0.30

Total Area = 5.4 Ac. Weighted ''C" = 0.85
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L
Drainage Computation continued
Time of Concentration
Overland flow 10 min.
® Channel flow 850 = 9.4 min.
1.5(60)
T, = 19.4 min.
Design frequency 27¥x. 5 VI, 10 yr. 25 yx.
® Rainfall intensity 1.8 2.7 2.8 3.6 inches
Peak Discharge
Q = CiA 8:3 12.4 12.9 16.5 cfs
Contributing roadway area = (5221 - 4651)(44.5) = 0.58 Ac.
® 43560
" = 0.95, TC = 10 min., i = 3.8 inches,
Discharge Q = 12.9 + 2.1 = 15.0 cfs.
® 7= 1 = 66.7, Z=4kbh, y=0.35 ft.
0.015 n
W =66.7(0.35) = 23.3 ft. which is less than 24 ft.
Existing catch basin Sta. 50+61, 44.5 ft. north of monument line,
@ Type '"B" catch basin, interception capacity = 3.0 cfs.

Required capacity of catch basin #18 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 the 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.




Drainage

Computation continued
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Drainage Precipitation
Storm Frequency
2 yrh ST, 10 yr. 25 ‘yr.
P = 6 hour il | 139 2.4 inches
P = 24 hour / 143 2.0 2.4 3.0 inches
P = 1 hour 0.9 1.3 1.4 1.8 inches
1 Fe”

Roadway Drainage Capacities (‘:

= ha e
t- 1
Q = 1.486 A R2/3 g1/2 n = 0.015 (asphalt)
n
Cross slope b A R Q
(ft./ft.) (ft<) (Sqi.fts) (ft.) (cfs)
0.025 0.60 728 0.293 314.66:551/2
1/2

0.020 0.48 5. 76 0.:235 2¥7.30" S

0.017 0.41 4.92 0.205 169.46 sl/2

0.015 0.36 4.32 0.177 134.91 81/2

Street Cross Slopes (ft./ft.)
Street Slopes 0.025 0.020 0.017 0.015
(ft./ft.) Q \Y Q \Y Q % Q \Y

P 0.0200 44.5 6.2 30.7 5.3 24.0 4.9 19.1 4.4

0.0%50 38.5 *0%'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 1355 3%l
® 0.0050 22.3 Bl 15.4 2.7 12.0 2.4 9.5 2452

( Q - street capacity flowing full, cfs., V - street velocity, fps.)
&
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LQUATION: n-ast(;‘) s g™
10000 : nis ROUGHNESS COEFFICIENT IN MANNING ; — 10
. L 9000 FORMULA APPROPRIATE TO MATERIAL IN = > 4 1 - o
. - 28000 BOTTOM OF CHANNEL & k5 * g4
L. 7000 Z 1S RECIPROCAL OF CROSS SLOPE —.08" - 1.0 :
- 6000 REFERENCE' M. R. 8 PROCEEDINGS 1946, - 07 —
r % PAGE 130, EQUATION (14) - L 80 v
- 5000 - .06 2
[ oo - .70 :
_- 4000 EXAMPLE (SEE DASHED LINES) i E - .05 r
- 3000 GIVEN: S + 003 . o E"lo: \ o ’-—.60
1. 24 N
. : : _— g 2/n +1200 w - 30 — .04 : '__. - .50
VR F O F3° w } i
E 2000 4: 022 : L 20 w j
F FINO: Q * 2.0 CFS 5 L gt WSl o - |- .40
o __________.;-~———-§r"’ 2 F
t i e = e
P | [ it 2 5 r 4 o
L e s, et < o
- 1000 AL | fs -— 02 it 30
- 800 ——L - . : -
* . 800 = e [ 5
C | 700 % ik Fame——— el
“} - 600 ) 4 | = D F .
i z F 4 ~ [ 8 :_ 20
- 500 x e L B
— 400 = - 2 @ ; r
O INSTRUCTIONS = i -
=] O L. - |.ol o}
. < E ;‘ 300 £ Q: F o7 LL' | Q_ |
m E I. CONNECT 2/N RATIO wiThH SLOPE (3) < L os 2 L
E AND CONNECT DISCHARGE (Q) WITH = : o3 =z -.008 8
E—ZOO SEPTH (d) THESE TWO LINES MUST 8 [9%a < | .oo7 }(7) | #
IMTERSECT AT TURNING LINE FOR -
4 ot [ X w
- COMPLETE SOLUTION a - or .006 o
: 2. FOR SHALLOW i W =] .— 005 w iy
— |OO V-SHAPED CHANNEL — < % L g - 07
. — 90 AS SHOWN USE NOMOGRAPH B
- 80 t -.004 : .06
- 70 withm 2 ’d‘ m ! g B
- 60 o .05
£ 50 4 3. TO DETERMINE _ 3 - -003 .o 3
I OISCHARGE Q IN l i nl o k.04
- 40 pORTION OF CHANNEL ) | o E
r MAVING WIDTH X: fo—x—ol (&) :—
. '5"30 DETERMINE DEPTH d FOR TOTAL DISCHARGE IN - .002 :_ 03
= ENTIRE SECTION a. THEN USE NOWOGRAPH TO L | —
if - DETERMINE Q_ IN SECTION b FOR ODEPTH - << I
- 20 a - (%) . s -
b d, 2 -
F 4 TO DETEMMING DISCHARGE i - — i -~ - 0
L IN COMPOSITE SECTION:- IMM - & - 2
E|0 FOLLOW INSTRUCTION 3 l_ il y 1"?. ['.00| o : 8
. TO OGTAIN DISCHARGE IN |-__.,_'-.__1.¢ L & 1
SECTION o AT ASSUMED el,1d-d) I
DEPTH d ; OBTAIN Q. FOR 5
% SLOPE RATIO I AND DEPTH e" THEN Q * 0  *Q L . Pl
Concrete gutter troweled finish 0.012 ['_ v '
Asphalt pavement 5 Bel
(1) Smooth texture 0.013
i (2) Rough texture 0.016
o Concrete gutter with asphalt pavement
(1) Smooth 0.013
) (2) Rough 0.015
- Concrete pavement NOMOGRAPH F
: (1) Float finish 0.014 ORZELOW
: b s 0-014 N TRIANGULAR CHANNELS
° ; 0.016 :
For gutters with small slope where sediment may

accumulate, increase all above values of ''n'' by

0,002,
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0.8

0.7

Water depth in feet

at flow line of gutter

~Noou ks WD
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0.
0.
0
0
0.
0.
0.
0.
0

As per "Yost and Gardner Engineers', 1970
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FLOW INTO INLET PER SQ. FT. OF OPEN AREA (CFS/FT?)

CAPACITY OF GRATED INLET IN SUMP

FOR TYPE E AREA = 1.25x3.34x0.75 = 3.1 ft°
FOR TYPE"F" AREA = 2.125x3.41x0.75 = 5.43

FOR TYPE "D" AREA = 2.125x3.34x0.65 = 4.6 £t
Capacity from this chart + 4' curb opening

Approximate Hydraulic Capacityes of Clean Inlets in
Cubic Feet per Second

Catch Basins
City of Phoenix Standard Details
#210 #212 #216A #2168 #217C #218D

2.0 2.1 0.3 0.5 0.7 e
2.8 32 0.9 1.4 2:3 10.3
3.4 4.2 1.5 2163 3.4 14.9
4.0 9l 2.3 3.6 5.3 21.4
- - 2.9 4.0 5.8 B
b.b 6.0 3.4 5.3 157 24.9
4.8 6.9 4.0 6.3 k2 28.0
- - 4.6 72 10.5 =
5.2 7.7 4.8 15 11.0 30.3




