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Area

Discussion

Surface drainage in the report area generally flows in an east-southeast

direction to Scottsdale Road.

ELLIS-MURPHY, INC.
1

HYDROLOGY REPORT
SCOTTSDALE ROAD DRAINAGE

CITY OF SCOTTSDALE

Drainage Report

Runoff was computed by use of the rational method, utilizing Arizona Department

of Transportation Hydrologic Design Data Sheets. Each area was evaluated for

the la, 25, and 100 year storm frequencies.

Drainage area boundaries were established from field observation. All of the

contributing areas are generally fully developed. Drainage area boundaries,

designations and concentration points are as indicated on Exhibit B (included

with this report). Runoff computations, hydrographs, street section

computations, and summary tables are also included with this report.

Purpose

This report and accompanying exhibits have been prepared to present an analysis

of storm water runoff tributary to the west side of Scottsdale Road between

McDowell Road and Osbo~n Road.

The computations indicate that it is evident the street sections will not carry

any significant flows to the top of curb level.

This report covers the drainage areas which contribute runoff along the west

side of Scottsdale Road between Osborn and McDowell Road intersections. The

report area is generally bounded on the north by Osborn Road, on the east by

the monument line of Scottsdale Road, on the south by McDowell Road, and on the

west by the Arizona cross cut canal.

The crown line of Osborn Road acts as a barrier to prevent any off site flows

from entering the report area. The crown lines of Thomas Road and Oak Street

through the project area also act as a barrier to flows entering from the north

along these streets. These flows are directed eastward across Scottsdale Road

and out of the project area.

The computations for Scottsdale Road sections indicate that the future half

street section will carry at curb depth 8.0 CFS (Osborn to Thomas), 3.5 CFS

(Thomas to Oak), and 5.6 CFS (Oak to McDowell).
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2. Earll to Thomas

3. Thomas to Oak

1. Osborn to Earll

SCOTTSDALE ROAD DRAINAGE

ELLIS-MURPHY, INC.
2

Analysis

Since all flows from north of Osborn Road are diverted to the east, no

appr~ciable runoff along Scottsdale Road will occur in this sector. A section

with a cross slope = 0.020 and 6" vertical curb will accommodate lO-year flows

expected through this portion. One-hundred year flows will extend the

conveyance area to right-of-way limits assumed to be 55 feet. An approximate

lane width of 11 feet will remain dry during the 100-year storm event.

At Earll Drive, runoff from Area K enters (010 = 87.6 CFS and Q100 = 145.9

CFS). A portion of the runoff is collected at this location by the gO-inch

trunk storm sewer in Scottsdale Road. It is difficult to determine what

capacity is available in the trunk for this runoff. Total capacity of the

sewer is calculated to be 432 CFS.

Drainage Report

It is reasonable to assume that 15% of total capacity is available or 65 CFS.

Resultant 10-year runoff along Scottsdale Road becomes 87.6 CFS - 65 CFS = 22.6

CFS. Thusly, 100-year runoff becomes 145.9 - 65.0 = 80.9 CFS. A section with

cross slope = 0.025 and depth of flow of approximately 2 inches above the

6"-vert curb will accommodate 10-year flows. One-hundred year flow will be

contained in this section to the assumed 55 feet right-of-way limit.

Runoff along the north side of Thomas Road continues eastwardly across

Scottsdale Road. This flow is derived from Drainage Areas G thru Mand is the

resultant of all runoff not collected by present trunk sewer systems. Combined

runoff from Areas I, J, L, &Mduring the 100-year event is 335.3 CFS. These

areas are served by the Avalon Road trunk sewer (capacity approximately 120

CFS) and thus resultant 0100 from these areas becomes 335.3 - 120 = 215 CFS.

Combining this flow with Dralnage Area Hand G flow, the resultant 0100 = 417

CFS at the Thomas Road intersection. Here the flow is further reduced by

inlets to the interceptor sewer to Indian Bend Wash. It is assumed the net

runoff from the lOO-year event is contained along the north side of Thomas

eastward to the wash.

Runoff from Drainage Area D entering at Virginia Avenue, produces flow along

Scottsdale Road. This portion of road has a longitudinal slope of 0.0007 ft

per ft.

010 and 0100 runoff is 75.1 and 162.9 CFS, respectively.

Capacity of the road in this sector was computed to be 42.6 CFS, considering a

total conveyance area to the assumed 55 ft right-of-way limit. A section of
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road with Sc = 0.020 will accommodate the expected la-year flow along the
road from Thomas Road to Virginia Avenue at a depth of approximately 1 inch
above the curb. The section will also accommodate expected 100-year flows,
utilizing total conveyance to the assumed 55 ft right-of-way limit. The 12'
lane will be converted to an average depth of 1-1/2".

None of the proposed road sections can contain the magnitude of runoff computed
for the sector from Virginia Avenue to Oak Street. A road section of Sc· =
0.030 will carry a total of 42.6 CFS to the assumed 55 ft right-of-way limit.
Considerably more capacity must be developed to meet 010 and 0100 runoff.
010 runoff will be accommodated in the section at a depth of approximately 10
inches above the curb. At this depth, flow will spread to other areas outside
the right-of-way limits. If it. is desired to reduce the runoff at Virginia
Avenue, a suitable lateral trunk sewer could be installed. This sewer could be
located along the west side of Scottsdale Road from Virginia Avenue to Oak
Street. This sewer would connect to a twin 42-inch sewer in Oak Street and
thus direct the runoff eastward to Indian Bend Wash.

Runoff from Area C is concentrated at the Oak Street and 70th Street
intersection. Flow is collected at this point by a 36-inch trunk sewer located
in Oak Street, where it is then directed eastward along Oak Street. Flows from
Area C not carried by the sewer proceed eastward along the north side of Oak
Street across Scottsdale Road toward the wash.

Combined runoff from Areas F and E-l concentrates along the south side of
Thomas Road at the intersection with Scottsdale Road. The combined 010 was
computed to be 61.2 CFS. This flow may be diverted by means of a new storm
drain connecting to the interceptor sewer on the north side of Thomas Road, and
thus minimize flow southward along Scottsdale Road.

4. Oak to McDowell

A road section with a cross slope of 0.020 can accommodate the 10-year storm
runoff at the top of curb level along the portion of road from Oak Street to
Palm Lane. One-hundred year flows will extend the conveyance area of the
section to the assumed 55 ft right-of-way limit. An approximate lane width of
11 feet will remain dry during the 100-year storm event.

•

Runoff from Drainage Area B
Scottsdale Road in this sector.
ft per ft.

entering at Palm Lane, produces flow along
The crown surface of the road slopes at 0.0018

• o10 and 0100 runoff from Area B was computed to be 72.2 CFS and 120.3 CFS,
respectively.

An existing 36-inch storm sewer extending along the west side of Scottsdale
Road from Palm Lane to McDowell Road could collect some of this runoff if there
is available capacity.

•

•
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It has been determined that a 54-inch trunk sewer will be installed along the
north side of McDowell eastward from the intersection of Scottsdale Road,
extending around intersection on the east side. Reported capacity of this
sewer is 174 CFS. Flow along Scottsdale Road from the runoff of Area B could
be minimized by intercepting this flow toa trunk sewer along the east side of
Scottsdale Road.

A road section with Sc = 0.020 and 6" curb would then be sufficient to carry
• any remaining flows.

Runoff from Area A (Q10 = 68.6 CFS and· Q100 = 114.3 CFS) enters at the
northwest corner of the Scottsdale Road and McDowell Road intersection. This
flow continues east along'the north side of McDowell Road, and therefore
becomes no factor in evaluating drainage along Scottsdale Road.

•
Conclusions and Recommendations

It is further recommended that:

2. Earll to Thomas

ELLIS-MURPHY, INC.4

3. The typical half-street section for Scottsdale Road can accommodate the
computed runoff and meet city criteria if drainage improvements are
provided.

2. The existing storm drain systems in the project area do effectively
mitigate runoff to the westside of Scottsdale Road.

1. Osborn Road, Thomas Road, and Oak Street serve as barriers to flows
from major storms and thus prevent runoff from accumulating along the
west side of Scottsdale Road south from Osborn Road to McDowell Road.

Drainage Report

As a direct result from this report, it is concluded that:

Scottsdale Road pavement sections be utilized as follows:

1. Osborn to Earll

Half-street section be installed with vertical curb and gutter and Sc = 0.025 .
The 10 and lOa-year storms will flow approximately two inches above the curb.
The 12-ft lane width during the lOa-year event will be flooded at an average
depth of approximately 2-1/2 inches .

Half-street section be installed with vertical curb and gutter and Sc
0.020. Section will provide sufficient capacity for the 10-year storm and will
provide an ll-ft dry lane width for the laO-year storm.
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Trunk sewer be installed on east side of Scottsdale Road connecting to a
54-inch trunk to be installed along north side of McDowell Road.

A new storm drain be installed at the Thomas Road intersection to intercept
runoff at concentration point E-l. This drain to connect to interceptor on
north side of Thomas Road.

With above sewer in place, a half-street section with Sc = 0.020 and vertical
,curb and gutter be installed to accommodate 10-year storm flows. An ll-ft land
width will remain dry for the 100-year storm flows.

and gutter be
An ll-ft lane

ELLIS-MURPHY, INC.

curb and gutter and Sc =
1 inch above the curb will carry
12-ft lane will be covered to an

5Drainage Report

Half-street section with Sc = 0.020 and vertical curb
installed. This section will accommodate 10-year storm flows.
width will remain dry for the 100-year event.

3. Thomas to Virginia

Half-street section be installed with vertical
0.020. Section to a depth of approximately
10-year storm flow. During 100-year storms, a
average depth of 1-1/2 inches.

5. Oak to Palm Lane

4. Virginia to Oak

Lateral trunk sewer be installed on west side of Scottsdale Road from Virginia
Avenue to Oak Street to intercept runoff from Area D at Virginia Avenue. This
sewer will enable a half-street section with Sc 0.020 to accommodate 10
year storm flows at reasonable depths.

6. Palm Lane to McDowell

••
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County---------

•

]

ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC'DESIGN DATA SHEET
RA TIONAL METHOD

LOCATION DATA

Highwa y .5e"OTT.5LJALC" /j.p.
Location Ad.EA A
Project No. Stati on _

Name of Stream--------------------------
DESIGN DATA

•

•

Design Frequern::y
Drainage A rea

Drainage Length

Elevation
Top of Drainage A rea
A t Structure

Drainage A rea Slope

Precipitation
P = 6-hour
P = Z4-hour

DESIGN COMPUTA TIONS

/0 es /00 years

294 acres
acres
acres

Z40{) feet

/Z43 feet

/'Zz.9 feet

%

inches---------inches-------_.-:

•

'.

Precipitation P 1 =I-ho~r

Time of Concentration

Rainfall Intensity

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Op =CiA =

/,5~ /,9<0 2,~ inche s

Tc C?3 minutes

i Z,CJ6' .3,~z.. 4,Bainches/bour

Cl Cor/-" lL7i'C/AL 0,80
C z -::5~T5 CJ,95

C3
C a,O'I

~8-0 cf&,Z 1/4,3ds

C omputed by__C_8.-;~ Date_-L'7_-_2_:7_-_6'-_'.S _

-36-
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ARIZONA HIGHWAY D£PAHTMENT
BRIDpE DlYl510N

HYDROLOGIC DESIGN DATA SHEET
RA TIONAL METHOD

LOCATION DATA

DESIGN DATA

C ounty _

/!~£-A 0/

/0 &5 /CJC? years /t:?tJ Y/f·
40,7 acres 24-

acres
acres

Z(;:,OCJ feet 4400

_________0/('

inches---------
inches---------

/._,~~:::..:~=---'/:.-,4Z3_~_ _=2=_=·tf;xJ=--in c he 8 (

Z~Tc

Precipitation P l = l-ho~r

Time of Concentration

Drainage A rea Slope

Design Frequency
Drainage A rea

Precipitation
P = 6-hour
P = Z4-hour

Drainage Length

Highway .:5COTT5.D4L~ ,.qLJ
Loca tion A/fL5Lt L5
Project No. Station---------------- ----------
Name of Stream.,.----------------;-----------

Elevation
Top of Drainage A rea
A t Structure

DESIGN COMPUTA TIONSI•• 1

-36-

-¥-B c

C 1 Cf}"'f~!ffiC;4C: cJ,go
C z ~..s. c;.$O
C 3~/ C/,9~

C c?'t::?&

1 g'7tJ 339 4·.!£J inches/hour 1'5c..

~1 S::/
vJ V.CLP

(1,fl-5

Peak Discharge Qp =CiA =

Weighted Runoff Coefficient

Runoff C oefficie nt

Rainfall Intensity

Computed by__C_E_~ Date 9-25"-85
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•
I ARIZONA HIGHWAY DEPAHTMENT

BRIDGE DIVISION

DESIGN DATA

LOCATION DATA

HYDROLOGIC'DESlGN DATA SHEET
RATIONAL METHOD

County---------

inches---------
inches---------

C-I

/0 ;E5'" /OCJ years

Al 93, r::; acres

AZ acres
A 3 acres

384-8 feet

/268 feet

/Z.zL4 feet

o/c

Highway ::5CoTTSO/l~

Location ~ C
Project No. Station---------------- ----------Name of Stream--------------------------

Precipitation
P = 6-hour
P = 24-hour

Elevation
Top of Drainage A rea
A t Structure

Drainage Length

De sign F requerK:Y
Drainage A rea

Drainage A rea Slope•
I

DESIGN COMPUTA TIONS

Precipitation PI = I-ho~r /-5c:b /-% 2~nches

Time of Concentration Tc 32.. minutes

Rainfall Intensity i C?¢.:::J .3(12 4-00 inches/hour

Runoff Coefficient

Weighted Runoff Coefficient

C 1 ~~t7L 0

C z 5"/--;&}Ee-r L}'9'5
C 3 /3£.5 o-.sv
C cJ,57'=

Peak Discharge Qp = CiA = 120·7 /5/2 .2t:'/-zcfs

Computed by__...::C/=--.::C.L.y:::::.- Da te__......L9_-.....:2.:=.::::'5:..--.:::8::...5=- _

• -36-
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DESIGN DATA

LOCATION DATA

inches---------
inche s---------

j,5h /,9~ .£,60 inche s

Tc 42- rninutes

1 ~·{/6 £·57' 3.c:;t3 inche sl.hour

C l
-?,ES o·,:FO :5//j'.E,C7 ~·9S

C z ~""/ . cJ·80
C 3
C o·w7

97-9 /23·0 / ~.q·7'c!6

/0 :25 /00 years

Al 70·'7 acres

AZ acres
A 3 acres

4-/00 feet

/24-8 feet

/2.34 feet

0/('

Peak Discharge Op = CiA =

Weighted Runoff Coefficient

Precipitation PI = I-ho~r

Runoff Coefficient

Rainfall Intensity

Time of Concentration

Drainage A rea Slope

Precipitation
P = 6-bour
P = 24-hour

Drainage Length

-36-

Design Frequency
Drainage A rea

AHIZONA lJIGHWA Y Dl::PAH TMl::NT
BRID~E DIYlSION

HYDROLOGIC DESIGN DA TA SHEET
RATIONAL METHOD

Elevation
Top of Drainage A rea
A t Structure

H ighwa y_.....;S2~C::..O::....:...7-L.7_-.s-=04~:....;c:.=c:::;....-...:.../1.-L..::V:::::::- C ount y _
Loca tion-:- L.A::::Le...L.::.~~A...:.__=D:.._. _
Project No. S.tati 00 _

Name of Stream--------------------------

C omputed by__C_6c:::~~ Date__9~-_2._'5_-_~_'S _

DESIGN COMPUTA TIONS

•



• AH.I7..()NA H1GHWAY Dl::PAHTMENT

BRID9E DlyISION

HYDROLOGIC DESIGN DATA SHEET

RA TIONAL METHOD

-36-

LOCATION DATA

C ounty _

_________o/r:

inches
--------~inches
---------

~50 /,9c; 2·60 inches

Tc /c;. minutes

1. 3,15 4·3-1 ~7~inches/hour

C 1
/J. -, c// ~CJ Sr/5#-/ c:1. ,?£C'_

C z
C 3
C c:J'59'

G3,/ 71,4- I()~ z.cfs

Date 9-25-85

/0 25 AJtJyears

A l ~(-2-__a cres

A2 acres

A 3
acres
feet

---------

Peak Discharge Qp = CiA =

Time of Concentration

Runoff C oefficie nt

Precipitation P 1 =I-ho~r

Weighted Runoff Coefficient

Rainfall Intensity

Drainage A rea Slope

Precipitation

P = 6-hour

P = Z.4-hour

Design Frequency

Drainage A rea

Elevation
Top of Drainage A rea

A t Structure

Drainage Length

Highwa y ..9:;O/75L:J,.qG£ AD

Location A:4'cA £
Proje ct No. stati on. _

Name of Stream--------------------------

C ornputed by_.....:C::::.......:Cr::.......lr;:Q/;::-. _

DESIGN COMPUTA TlONS

DESIGN DATA
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I ARIZONA HIGHWA Y DEPAHTMENT

BRIDyE DIYlSION

HYDROLOGIC 'DESIGN DATA SHEET

RA TIONAL METHOD

LOCATION DATA

\

H ighwa y__s.__C_O_r._T.._::.s::_:O_/'J_~ ".a;_LJ C ount y _

Loca ti on ......~....L-uc;=::..c;~---'_ .....£=-_-/<-- _

Proje ct No. -'- Station _

Name of Stream---------------------------

DESIGN DATA

/0 25 /0::; years

/75" acres
acres

---------

inches
---------inches
---------

0/('
---------

Tc 24 minutes

C l dES O,5;>U

C z ~c::J,95
C 3
C a,57

Zy, z %·7 *'~c!s

i 2'CJ3.3',55 4,7/ inches/,hour

Precipitation P l = l-ho~r

Rainfall Intensity

Precipitation

P = 6-hour

P = 24-hour

Drainage A rea Slope

Design Frequency

Drainage A rea

Peak Discharge Op = CiA =

Runoff Coefficient

Elevation
Top of Drainage A rea

A t Structure

Drainage Length

Time of Concentration

Weighted Runoff Coefficient

DESIGN COMPUTA TIONS

.'•
C omputed by_C_C;...o::V~ Da te_---:..9_-_2_s-:_-_8_S _

- 36-
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AHIZONA HIGHWAY Dl::PAHTMENT

BRID9E DIYlSION

HYDROLOGIC DESIGN DA TA SHEET

RA TIONAL METHOD

LOCATION DATA

H ighwa y_.::S::....C=O::...:/~7-=3=0-:.:...L.=L,~c:....---'6~:Oo.::.....-_--
_County _

Location ActL...t<:~Qoe,L")9::z...____"E:...._
_

Proje ct No. Stati on _

Name of Stream--------------------------

DESIGN DATA

•

Design Frequency

Drainage A rea

Drainage Length

/0 -Z~ /~ years

Al 54re:;, acres

AZ acres

A 3
acres

3900 feet

J
Elevation

Top of Drainage A rea

A t Structure

Drainage A rea Slope _________0/('

Precipitation

P = 6-hour

P = Z4-hour

inches
---------inche s
----------

DESIGN COMPUTA TIONS

~* Z·~?J inche s

38

Z/'l .:to 75 3r0¢:-inchesrhour

Tc

i

Peak Discharge Qp = CiA =

Rainfall Intensity

Weighted Runoff Coefficient

Time of Concentration

Runoff Coefficient

Precipitation PI = I-ho~lT

-36-

C ornputed by__Cc=-C;:--",=~:::.- Da te 9 - Z 5" - B 6-
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•
I AHIZONA lJIGHWA Y DEPAH TMENT

BHIDpE DIVISION.

DESIGN DATA

-36-

inches---------inches---------

Tc Z 3 minutes

Cl Ct?//r1.13/fC/A c... c:7.go
Cz
C 3
C c), GO

7£"'/ '7~, ~ /Z!i"- :3cfs

i ,2-87 3,~/ 4,77 inches/hour

/6J 2-5 /00 years

Al 3'2'7 acres

AZ acres
A 3 acres

'2/.:57 feet

/24& feet

/236 feet

Ofc

Runoff Coefficient

Rainfall Intensity

Peak Discharge Op = CiA =

Weighted Runoff Coefficient

Time of Concentration

Precipitation PI = I-ho~r

Drainage Length

Design Frequency
Drainage A rea

HYDROLOGIC "DESIGN DATA SHEET
RA TIONAL METHOD

Precipitation
P = 6-hour
P = Z4-hour

Drainage A rea Slope

Elevation
Top of Drainage A rea
A t Structure

H ighw a y_--::S-;;...._~CJ;;...."._r.--:..~-===:.......:...:L=E=-_...:rz.-.:.:D=- Count y _

L Ocation~------C.A=-8.J-:=.~=-~----:::G::::.------------------------
Project No. ~ S.tation
Name of Stream ----------

Computed by__C":_'£....W= Da te_----'9~-_2_;,_-_-_8_-_~ _

LOCATION DATA

DESIGN COMPUTA TrONS



DESIGN DATA

LOCATION DATA

AHIZONA HIGHWAY Dl::PAHTMENT
BRIDt;jE DIylSION

HYDROLOGIC 'DESIGN DATA SHEET
RA TIONAL METHOD

inches---------inches---------

/0 2f? /t?tJ years
Ai ZO-/ acres
AZ acres
A 3 acres

/58/ feet

/ Z.=:>-/ feet

/2..42- feet

U;c

/'.7f&, /-YG ,2'·6L1.nche 8

Tc /7 minutes

i 3~/ -1-2 '7 .57~7inche s/.bour

C i <::0",/ cJ.t!30
C z /'7F 0,,60

C3
C C2,~7

~9 578 z,6,? cis

Drainage A rea Slope

Precipitation
P = 6-hour
P = 24-bour

Elevation
Top of Drainage A rea
A t Structure

Drainage Length

Rainfall Intens ity

H ighwa y .:5I_C_O_T.~T:_"s'L)--:---?"7!_~_'..6~_......:-r1...:..=D==--__C ounty _
Location A/fcA H

~---~...£.=.~-£......£.-_------------------
Project No. Station---------------- ----------
Name of Stream--------------------------

Design Frequency
Drainage A rea

Peak Discharge Op =CiA =

Time of Concentration

Runoff Coefficient

Precipitation Pi = i-ho~r

Weighted Runoff Coefficient

DESIGN COMPUTA TIONS

Computedby c:!£/ Date 7-ZS-8S-_______________ _ __L- _

1
•
1

-36-



DESIGN DATA

-36-

LOCATION DATA

C ounty _

inche s---------
inches---------

/,5~ /·9~ e:60inches

Tc £5 minutes

i /,98 2,19 .g,3'inche s /hour

C I 0'75 :5T/fCLT

C z (2.50 s.~

C 3 0 :!>c#~~c

C O·¢f 0,# t:},y

.5'7-~ 7~9 9~3cfs

/tJ 25 /c::?O years

Al cP8'·4 acres

AZ acres
A 3 acres

£40c::) feet

/262 feet

/252.- feet

o/r

Peak Discharge Qp = CiA =

Drainage A rea Slope

Precipitation
P = 6--hour
P = Z4-hour

Time of Concentration

Runoff Coefficient

Precipitation PI = I-hour

Rainfall Intensity

Weighted Runoff Coefficient

Drainage Length

Elevation
Top of Drainage A rea
A t Structure

ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DA TA SHEET
RATIONAL METHOD
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