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A

ac

CB

cfs

cu. ft. or cf

COS or “The City”
DDM-I

ABBREVIATIONS

area (units will be specified acres or square feet)
acres

catch basin

cubic feet per second

cubic feet

City of Scottsdale

Drainage Design Manual — Hydrology; FCDMC, August 2013

DDM-I Drainage Design Manual — Hydraulics; FCDMC, August 2013

FCDMC Flood Control District of Maricopa County

FF First Flush (detention basin for first flush runoff)

FIRM Flood Insurance Rate Map

fps feet per second

HGL hydraulic grade line

hr hour(s)

in inch(es)

1or in/hr Intensity (of rainfall, inches per hour)

min minute(s)

MH manhole

MAG Maricopa Association of Governments

NOAA National Oceanographic and Atmospheric Administration

PVC polyvinyl chloride (pipe)

Q flow (in cubic feet per second)

RCP Reinforced Concrete Pipe

SRP Salt River Project

sq. ft. or sf square feet

Tc Time of Concentration in minutes

WSEL Water Surface Elevation (measured in feet)

yr year
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DISCLAIMER

This report is for City of Scottsdale use only, and is not to be distributed to third parties outside
of the City of Scottsdale. Background information, design basis, and other data have been
furnished to URS by the City of Scottsdale and/or third parties, which URS has used in preparing
this report. URS has relied on this information as furnished, and is neither responsible for nor
has confirmed the accuracy of this information.

This report has been prepared based on certain key assumptions made by URS which
substantially affect the conclusions and recommendations of this report. The version of design
standards and manuals used in the design are stated in the body of the report. If the standards or
manuals change in the future, they do not necessarily apply to this design. These assumptions
listed herein, although thought to be reasonable and appropriate, may not prove to be true in the
future. The conclusions and recommendations of URS are conditioned upon these assumptions.

This report is based on data, site conditions and other information that is generally applicable as
of December 2013, and the conclusions and recommendations herein are therefore applicable

only to that time frame.
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1.0 INTRODUCTION

1.1 PURPOSE

The City of Scottsdale (the City) plans to construct landscape and pedestrian improvements for
the north bank of the Arizona Canal between Marshall Way and Goldwater Boulevard. The site
is bounded by the existing canal bank improvements at Marshall Way on the east and the
existing Goldwater Boulevard bridge on the west (see Figure 1-1). The canal bank currently
serves as a pedestrian corridor, and this project will complete the portion of the canal bank
improvements adjacent to the “Broadstone at the Waterfront” project that is currently under
construction. The City, in coordination with the Salt River Project (SRP) and the Broadstone
project, will improve the canal bank with a new pedestrian path, SRP access underpass beneath
Marshall Way, pedestrian lighting, canal freeboard wall, drainage improvements, landscape and
urigation, and other aesthetic enhancements.

1.2 DRAINAGE REPORT SCOPE OF WORK

This Final Drainage Report includes a description of existing drainage conditions, observations
from a field review and photo documentation of existing onsite drainage structures and storm
drains. The report lists the plans showing previously constructed storm drain improvements
along the north bank of the Arizona Canal and describes the recommended drainage
improvements to intercept the design storm runoff for the onsite improvements. The results of
the hydrologic and preliminary hydraulic analysis are described herein.

1.3 LOCATION

The project is located entirely in the City of Scottsdale, Maricopa County, Arizona. The project
falls entirely within the SE quarter of Section 22, Township 2 North, Range 4 East. The centroid

of the project site is located at

Latitude 33.5006 degrees North
Longitude 111.9292 degrees West

Final Drainage Report April 2014
‘ms North Arizona Canal Bank Improvements 1-1 URS Job No. 23446499

City of Scottsdale




CAMELBACK / Vi

J ROAD
~ >-
1\ £ =2 i
L 0| |
N AN -
e < Y y
a =5 \*"y - 2
m & i
®
o WA LU o
. o s :
< o) =
= %, =
o -
]
® » - 3
e _\_Project 3
Location
#
FIGURE 1-1
Vicinity Map
N.T.S.
URS ElichﬁLDAr:;r;%ecziz?réank Improvements 1-2 URS Job Noéggllég;g

City of Scottsdale

|



14 DRAINAGE FIELD VISIT

A field visit was performed by URS staff on October 31, 2013. The existing drainage facilities
and other existing improvements were photographed. The existing drainage conditions and
ongoing development on the lot immediately north of the project site and west of Marshall Way
were noted. Drainage related photographs are provided in Appendix D.

1.5 TOPOGRAPHY AND LAND USE

The existing ground gently slopes from north to south and terminates at the north bank of the
Arizona Canal (see Figure 1-2). Although the Arizona Canal drains from northeast to southwest,
existing surface runoff from the area north of the canal is collected into an existing Flood Control
District of Maricopa County (FCDMC) storm drain that ultimately discharges into Indian Bend
Wash, one mile to the east. The existing watershed is almost totally developed as a blend of
commercial and high density residential development.

Goldwater Boulevard has a bridge that crosses over the canal. As a result, the roadway
embankment forms the westernmost limit of the onsite watershed boundary. A second bridge
over the canal 1s located at Marshall Way and also forms a local divide within the project onsite

watershed.

The runoff from existing commercial development located along the east side of Marshall Way
and north of the canal is presently collected via a storm drain branch that ties into the FCDMC
storm drain. The runoff from ongoing development between Marshall Way and Goldwater
Boulevard will be collected into another storm drain system that also discharges into the
aforementioned FCDMC storm drain.

Certain segments of the north bank of the Arizona Canal in the area have a 1-foot high concrete
freeboard wall along the existing canal wall. As part of this project, similar 1-foot high walls will
be installed in sections where there are presently no freeboard walls. The walls are primarily
designed to provide freeboard for the irrigation water conveyed in the canal.

The underpass beneath Marshall Way has already been excavated and retaining walls around the
perimeter of the cul-de-sac form the north side of the excavation. The existing 12-foot high canal
retaining wall forms the south side of the excavation. This project will provide a paved path and
drainage improvements in the underpass.

A low retaining wall on the east side of the Marshall Way cul-de-sac presently separates a turf
covered area from the existing underpass excavation. There is an existing concrete footpath on
the east side of Marshall Way, and a low concrete retaining wall 1s located on the north side of

that footpath.

1.6 HORIZONTAL-VERTICAL SURVEY CONTROL

The datum used for this project design and construction is City of Scottsdale for horizontal
control and City of Scottsdale NAVD 88 vertical datum. See the cover sheet of the construction
plans for specific survey control point(s) used.
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1.7 PREVIOUS DRAINAGE DESIGN STUDIES
The previous drainage report provided by City of Scottsdale for this area 1s:

e Drainage Report Broadstone Waterfront #K12117 (KLAND Civil Engineers, LLC)

In that report, it was noted that the existing FCDMC storm drain is designed for the 25-year
storm. Runoff exceeding the 25-year storm will back onto Via Soleri and when the water level
reaches 1278.1 feet elevation, additional flow spills onto Goldwater Boulevard. Therefore, any
overflow from the Broadstone development is not expected to discharge into or onto this North
Canal Bank project. The 100-year gutter flow along Goldwater Boulevard will not enter this

project site (barring any blockages).

The City of Scottsdale did not require the Broadstone development to retain the 100-year, 2-hour
storm based on the design parameters from a previous study, which was in effect at the time of
that writing for the City of Scottsdale:

e Downtown Infrastructure Master Plan Volume 3 Drainage Study (Boyle Engineering,
1986)

The Broadstone project is located within the Downtown Planning Area and an exemption from
the requirement to retain the 100-year, 2-hour rainfall volume was granted by the City of
Scottsdale. So no retention or detention 1s provided on that site.

1.8  DRAINAGE DESIGN STANDARDS

The following standard manuals and publications used for this onsite drainage design include:

e Design Standards & Policy Manual, Chapter 4; City of Scottsdale, January 2010
e Drainage Design Manual — Hydrology; FCDMC, August 2013 (DDM-I)
e Drainage Design Manual — Hydraulics; FCDMC, August 2013 (DDM-II)

e Hydraulic Engineering Circular No. 22, Third Edition; Federal Highway Administration,
September 2009 (HEC-22)

e MAG Standards and Specifications
e City of Scottsdale Supplement to MAG Standards and Specifications
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1.8.1 Drainage Parameters Used

The following drainage parameters used in this report are based on the aforementioned drainage
standards. All measurements, dimensions, and standards use the SAE system (English units).

e Onsite Drainage Design Storms: 10-year (design storm)

100-year (check storm)

e Rainfall Intensity and Depth Tables: NOAA Atlas 14 website
e Minimum Time of Concentration: 10-minutes
e First Flush Interception: First 0.5 inch of rainfall

e Rational Method Runoff Coefficients (for 10-year, 100-year)

Ci0,conc = 0.85 Cio0,conc = 0.95
Cioparegnd & dg = 0.70 Ciooparegnd g dg= 0.88
Crourf= 0.25 Cro0,turt = 0.31
Crr= 1.00
e Manning’s roughness factor (n-values): Nemooth = 0.013 (RCP, HDPE and
PVC)
¢ Catch Basin Flow Interception: 100% (all inlets in a sag condition)
e Surface Runoff from Pavement Sheet drain to First Flush basins

e Grate Catch Basins used (see Chapter 3 for catch basins used)

e (Clogging Factor for Catch Basin Grates in Sag 50%

e Allowable Clearance — 100-year Hydraulic Grade Line to
Grate/Rim Elevation: 6 inches

e Minimum storm drain flow velocity 3 feet per second
(for full pipe, 10-yr design flow, normal depth)

1.9 STORM WATER RETENTION/DETENTION POLICY

The aforementioned Downtown Infrastructure Master Plan could not be obtained at the time of
this writing. However, the City of Scottsdale Design Standards & Policies Manual, Grading and
Drainage Chapter 4, Waiver Requirements Item 5 states that the stormwater retention can be
waived if “the project is located within the Downtown Fee Reduction Area as described and
approved by City Council Resolution #6238.”

Although this Arizona Canal North Bank Improvement project is located within the Downtown
Planning Area, it is not eligible for the same exemption from the detention requirement. A phone
conversation with Ashley Couch (City of Scottsdale Storm Water Manager, Dec 17, 2013)
disclosed that the City of Scottsdale will waive the normal requirement of 100-percent capture of
the 100-year, 2-hour runoff from the developed parcel in the Downtown Planning Area, with
certain stipulations that are discussed in Chapter 2.
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1.10 EXISTING STORM DRAIN NETWORK

The existing FCDMC storm drain trunk line was purportedly designed in 1986 to handle the
25-year storm runoff (developed conditions) from the entire offsite watershed.

No modifications or new junctions with the FCDMC storm drain are needed. For this project, all
new storm drains will connect to existing inlets or manholes that are already connected to the

FCDMC storm drain.

The FCDMC storm drain is expected to be in a surcharge condition during the 100-year offsite
runoff condition (calculated to be up to a 1278.10 water surface in the Broadstone Development
Drainage Report). That elevation is at or above all of the grate elevations that are proposed for
this pedestrian underpass project. Flow out of the proposed grates due to FCDMC storm drain
surcharge cannot be prevented for large area storms exceeding the 25-year storm event.

The time of concentration for the local onsite drainage is expected to be 10 minutes, which is
significantly less than the time of concentration for major flows in the FCDMC storm drain. It is
reasonable that the local peak runoff can be collected from the project site and discharged into
the FCDMC storm drain before the main peak flow would occur in this section of pipe.

Therefore, the assumption used for this drainage report is that the storm drain trunk line will be
flowing full (to the existing crown of pipe) for the 10-year and 100-year onsite runoff cases. The
flow velocities for the proposed storm drain system is checked using the 10-year storm scenario.

1.11 EXISTING DRAINAGE PATTERNS AND SYSTEMS

The existing FCDMC storm drain trunk line is located approximately 50 feet north of the north
bank of the Arizona Canal. The storm drain varies in diameter from 81 inches to 84 inches within
the project limits (see Figure 1-2).

The existing FCDMC storm drain presently has only one catch basin (CB 418X) which was so
labeled to indicate the existing station along the storm drain (Station 417+83.98). Similar
designations were used for other junctions along that FCDMC storm drain, namely:

e Existing tee T-423X which is the junction with the existing 15-inch diameter lateral
P-155X

e Existing tee T-425X at a junction with an existing 42-inch collector from the north

e Existing manhole (MH)-424X, which is the junction with existing 15-inch diameter
lateral P-225X

The runoff along Goldwater Boulevard is contained within the curb and gutter and is collected
by curb opening catch basins located approximately 100 feet north of the canal. As stated earlier,
no flows will enter the site from Goldwater Boulevard.

The Broadstone Waterfront — Drainage Report (11-06-2012) for that project states that no
detention or retention is provided on the Broadstone site. A perimeter storm drain network along
the south edge of the development will intercept runoff up to the capacity of the 18-inch diameter
pipe (7.5 cfs, see confirming normal depth calculation in Appendix E). According to the
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developer’s calculations, the 100-year storm flow in that pipe will be 6.8 cfs, which is contained
within the pipe. Therefore, no 100-year storm runoff is expected off of the Broadstone
development.

Approximately 10 feet east of Goldwater Boulevard and north of the existing ramp, there is an
existing 6-foot x 10-foot grate catch basin located directly over the 81-inch diameter FCDMC
storm drain. That catch basin is part of a pump station site that is out of the project limits.

The cul-de-sac at Marshall Way drains radially outward to a perimeter trench drain. That drain
discharges into an existing manhole (MH-425X) that is located in the existing concrete walk
approximately 6 feet east of the perimeter drain. The manhole is located directly over the
FCDMC storm drain. The storm drain transitions from 81-inch diameter to 84-inch diameter at
that location.

1.11.1 Manholes and Catch Basins Used for Drainage Improvements

Two existing manholes (MH-155X and MH-225X) with slotted lids were installed with the
Marshall Way cul-de-sac in anticipation of this underpass project. These two manholes will serve
as the outfalls for the new drainage improvements associated with this project.

The manhole (MH-155X) to the west of Marshall Way has a rim elevation that is approximately
3 feet above the existing bottom of excavation. A 15-inch diameter reinforced concrete pipe
(RCP) connects the manhole to the existing FCDMC storm drain. A 60-foot long, 15-inch
diameter stub-out storm drain has been installed in the east side of the manhole. The stub-out
will be utilized to connect a new drain for the underpass to MH-155X.

The second manhole (MH-225X) is located approximately 20 feet east of the Marshall Way
perimeter drain, in a turf-covered area. The slotted lid is presently used to capture runoff in the
turfed area. A 15-inch diameter RCP connects that manhole with the FCDMC storm drain. A
15-inch diameter, 35-foot long stub-out pipe has been installed in the west side of that manhole.
If feasible, the stub-out will be utilized to connect a new drain for the underpass to MH-225X.

Two grate catch basins (CB 200X and CB 205X) are located east of MH-225X along the canal
bank. These catch basins collect runoff along the canal bank. The downstream catch basin
(CB 205X) discharges through a 12-inch diameter polyvinyl chloride (PVC) pipe into MH-225X.

1.12 EXISTING DRAINAGE PROBLEMS

No existing drainage problems were specifically identified by the City of Scottsdale. However,
during the URS drainage field visit, the following minor drainage related problems were
observed.

e Erosion rilling was noted along the north canal bank, where existing shallow sheet flow
spills over the unprotected bank (on the west end of the project).

e Erosion rilling was more severe in the excavated area to the west of the underpass.

e There is no existing outlet for runoff that collects in the existing low point of the
underpass. The existing manhole (MH-155X) rim is set approximately 3 feet too high to
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intercept any runoff that collects in the existing underpass excavation. The collected flow
must infiltrate the existing ground to dissipate.

e The existing 12-inch diameter PVC storm drains into and out of CB 205X were
significantly clogged with silt/sand.

All of the aforementioned observed drainage problems will be remedied with the construction of
the footpaths, underpass, retaining walls, and installation of decomposed granite ground cover.

1.13 100-YEAR FLOODPLAIN

The effective Federal Emergency Management Agency Flood Insurance Rate Map (FIRM) for
the project site is Map Number 04013C1770L (dated October 16, 2013). There is no existing
floodplain shown for the project site. Any floodplain that is shown is limited to the north side of
Camelback Road or east of Scottsdale Road (see Figure 1-3).

1.14 EXISTING ULTIMATE OUTFALLS
1.14.1 West End

The location of the existing ultimate outfall from the project site is at the bottom of the existing
ramp from Goldwater Boulevard. The elevation of the ground there is approximately 1277.8.
From that point, any overflow discharges into the Arizona Canal over the bank.

1.14.2 East End

The location of the ultimate outfall from the existing concrete walkway is just north of CB 200X.
The elevation of the concrete path there is approximately 1278.73. From that point, any overflow
discharges into the CB 200X.
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1.15

PROPOSED IMPROVEMENTS

The following proposed improvements will affect the onsite drainage (see Figure 1-2):

1.15.1

New 10-foot wide meandering pathway set at existing grade along the north Arizona
Canal bank that will connect Goldwater Boulevard to the cul-de-sac at Marshall Way.

New 14-foot wide concrete paved underpass pathway beneath Marshall Way bridge. The
new path will be built with American Disabilities Act compliant ramps.

The underpass will involve construction of new retaining walls and decomposed granite
sideslopes in certain locations.

New concrete freeboard walls with decorative hand railing will be built on top of the
existing concrete canal wall.

New landscaped areas (decomposed granite or turf) at approximately six locations
bounded by the meandering concrete path. The landscaped areas will be used to capture
first flush volumes of runoff from improved onsite areas.

New storm water detention basins to intercept the controlling runoff storage volume.

New drainage network to bleed off first flush runoff (first inch of runoff) and to convey
the full 100-year onsite runoff from this site (see Chapter 3).

Storm Drain Network Coordinates

The northing and easting coordinates for the new storm drain pipe ends are provided on the
Grading and Drainage plans.

URS
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2.0 HYDROLOGY

21 ONSITE WATERSHED OVERVIEW

This section describes the onsite watershed and the methodology used to model the runoff that is
used to design the onsite drainage systems. See Figure A-1 in Appendix A for the flow routing
and proposed onsite watershed. The FCDMC will allow discharges from this onsite watershed
into the FCDMC storm drain and has requested that the First Flush (FF) runoff from the site is
retained. Those calculations and assumptions are also described herein.

2.2 RATIONAL METHOD RUNOFF FLOW CALCULATIONS

The Rational method is used to calculate the 10-year and 100-year peak runoff flows that are
collected by the proposed storm drain network. This section describes the rainfall and Time of
Concentration used, sub-basin delineation, and runoff coefficients used in those calculations (see
Table B-1 in Appendix B). The Rational formula is:

Q=CiA

Where: Q is in cubic feet per second;
C 1s runoff coefficient;
1 1s inches per hour; and
A 1s area in acres

2.2.1 Design Precipitation Depth and Intensity

The latitude and longitude of the centroid for the project is used as input for the NOAA Atlas 14
precipitation website. The Intensity-Duration-Frequency output 1s in Table A-1A, Appendix A.
Likewise, the Depth-Duration-Frequency output is in Table A-1B, Appendix A.

Since each catch basin receiving runoff will be in a sag condition, there will be no bypass flow
and no routing time needed. For this reason and the short pipe lengths, the minimum time of
concentration (Tc) of 10 minutes is used for each storm frequency (10-year and 100-year). Those
precipitation intensities are:

110yr,lomin =  3.59 inches per hour
1100-yr,10min = .68 inches per hour

2.2.2 Drainage Sub-basins

The right-of-way line that separates the Broadstone project from this project forms the northwest
boundary of the onsite watershed (see Figure 2-1). Goldwater Boulevard forms the watershed
western limit, the north canal bank forms the southeast limit, and a local high point on the
existing concrete walk located approximately 200 feet east of Marshall Way forms the eastern
limit. The area around the existing pump station is separated from the project site.

Each proposed catch basin has one or more corresponding drainage sub-basins delineated to
define the contributing runoff area for that catch basin. The measured areas are shown in acres

on the Rational method calculations.
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The same sub-basins are used for both the pre-development and post-development conditions.
See Table B-1A in Appendix B for the pre-development conditions. See Table B-1B in
Appendix B for the post-development conditions.

2.2.3 Runoff Coefficients

Separate sets of runoff coefficients (C-values) are used for 10-year storms and 100-year storms.
See Chapter 1 for the C-coefficients used for the different ground covers encountered on this site
(per the FCDMC table 3.2 excerpt in Appendix A).

e The pre-development individual sub-basins are either bare ground, turf or concrete so a
single C-value can be used for that area.

e The post-development individual sub-basins have concrete, decomposed granite, or turf
ground cover.

e When more than one type of ground cover is used in a given sub-basin, an area-weighted
mean C-value is calculated (see Tables B-1A and Table B-1B in Appendix B).

23 STORM WATER DETENTION

The City of Scottsdale will waive the normal detention requirement of 100-percent capture of the
100-year, 2-hour runoff from the developed parcel with the following stipulations:

e Calculate and compare the runoff volumes from the entire parcel for pre-development
and post-development conditions

e The required 100-year 2-hour detention volume is the difference between pre- and post-
development volumes

e Calculate the First Flush volume (100-percent of the first half inch of rainfall)
e The required detention volume for this site is the greater of the two volumes
e The detention volume can be bled off into the FCDMC storm drain

e The minimum size bleed-off orifice size is 6-inch diameter if no grate or other clog-
prevention method is provided (see discussion in Section 2.3.3)

2.3.1 Pre- Versus Post-Development Runoff

V100-yr,2-hr Det Rgd = V post dev — Vpre dev

Vopre dev = P100-yr.2-0r /12 X 3 CA x 43560

Vopost dev = P10o-yr.2-hr /12 X 2 CA x 43560

> Cioo-y:A 1s the sum of Ciooyr X A; where A is in Acres

P1ooyr2-hour = 2.17 inches  (see Table A-1B in Appendix A)
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The results of the Pre- versus Post-Development volume calculations are summarized on
Table B-1B in Appendix B. The net result is that the post-development condition produces 535
cubic feet less runoff than the pre-development condition. Therefore, the First Flush Detention

Volume will be used for the design of the detention basins.

2.3.2 First Flush Detention Volume

The FF volume is 100 percent of the initial % inch of rainfall falling within the drainage area,
and is defined by the formula:

Volpr=1.00x 43560 x Ax0.51nch/ 12

Where: Volgr 1s in cubic feet;
A 1s in acres

Six FF basins share the same number as the catch basins used to drain them. The FF basin
volume calculations are shown in Appendix D. The Volume Required for each sub-basin area is
shown on the post-development calculations Table B-1B in Appendix B. The runoff from the
east and west ramps of the Marshall Way underpass cannot be stored in FF basins. For this
reason, additional volume is provided in the six FF basins to account for this extra volume. The
calculations for the volumes provided are shown on Table B-2 in Appendix B, and the results
are summarized on Table 2-1.

Total Volume Required — 998 cubic feet
Total Volume Provided — 2288 cubic feet

2.3.3 Detention Volume Bleed-Off Time

The City of Scottsdale and FCDMC both require that stored runoff be removed from detention
basins within 36 hours from cessation of runoff. Each FF basin will have a primary outlet catch
basin with a sized orifice built into the catch basin wall. The orifice will bleed the flow mnto the
catch basin and storm drain system.

The City of Scottsdale normally requires a minimum 6-inch diameter orifice. That orifice size
will provide a maximum flow rate of 0.62 cfs with one foot of depth. The average flow rate is
assumed to be half of the maximum flow rate, or 0.31 cfs in this case. The largest detention
volume on this project is 1306 cubic feet, which would be evacuated within 70.2 minutes.
Although it meets the 36-hour bleed-off requirement, it is a very short detention time. So little
flow attenuation can be expected.

To provide better flow attenuation for inflow to the FCDMC storm drain, the proposed orifice
size 1s reduced to 4-inches. A readily available cone-shaped plastic grate will fit on the front of
the orifice to prevent clogging (also known as an “Atrium Grate”). The 4-inch orifice flows at a
maximum rate of 0.38 cfs and an average rate of 0.19 cfs, which increases the detention time to
115 minutes (1.91 hours).
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2.4 100-YEAR HIGH WATER ELEVATION

The 100-year water surface elevation in each first flush basin is determined by calculating the
depth of flow over each catch basin grate for the 100-year peak flow at that catch basin. Each
catch basin is assumed to be 50 percent clogged. The detention basins are assumed to be full. See
Table C-1 in Appendix C for the FlowMaster grate flow calculations.

The finished floor elevations of the nearest existing structures are provided for comparison to the
100-year water surface elevation (WSEL) at each FF basin shown on Table 2-1. The existing
finished floor elevations are taken from as-built plans for each building (all were based on City
of Scottsdale NAVD 88 datum).

Table 2-1 First Flush Basin Summary

Volume Provided Finished Floor Elevation
FF Basin ID # (cu ft) 100-yr WSEL of Nearest Structure
110 393 1277.58 128240
130 1306 1276.12 1282.40
140 382 1277.55 1282.40
225 206 1278.55 1282.50

25 STORM DRAIN DESIGN

The existing storm drain network was created based on as-built plans from FCDMC and City of
Scottsdale. The actual grate/rim and invert elevations of existing manholes and grate catch basins
was surveyed and used to update the respective grate/rim elevations in the model. Some of the
FCDMC storm drain (trunk line) manholes could not be located, so the as-built data is the best
available information.

The new bleedoff structure grate elevations are set to be 1-foot above the first flush basin that it
drains. The new pipes were sized to match the existing downstream pipe sizes in the existing
storm drain system. The new pipe slopes were designed to meet or exceed minimum pipe flow
velocity requirements (3 fps minimum). See the storm drain schematic and profile sheet in
Appendix C.

Each inlet is modeled in a sag condition using the unattenuated design storm runoff (10-year).
No inflows are modeled for CB 150, CB 215, MH-155X because they are junction structures
only. It should be noted that MH 225X will actually function as a catch basin and appears in the
StormCad model as CB 225X for the purpose of taking in flow.

The minor losses at each let or junction structure are modeled using the HEC22 method. The
10-year hydraulic grade line (HGL) at each imnlet and manhole 1s more than 0.5 foot below the
grate or rim 1n every case. See Table C-2 Inlet Report (10-year and 100-year) in Appendix C.

The calculated hydraulic data for each storm drain pipe in the network is summarized in Table
C-3 Pipe Report (10-year and 100-year) in Appendix C.

The calculated hydraulic data for each manhole in the network is summarized in Table C-4
Manhole Report (10-year and 100-year) in Appendix C.
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3.0 DRAINAGE CONCEPT

3.1 PROPOSED DRAINAGE IMPROVEMENTS

Three new storm drain branches are proposed to augment existing storm drains on the east and
west sides of Marshall Way (see Figure 3-1). The pipe numbering convention follows the
numbering of the catch basin located at the upstream end of that pipe (i.e., CB 110 flows into
Pipe 110). The modifications of existing structures and new drainage inlets and pipes are
discussed here.

3.1.1 Existing Drainage Structure Modifications

MH-155X presently does not collect flows from the underpass area. However, the lid will be
reset at such an elevation to function as an ultimate overflow inlet for the proposed underpass.
This manhole connects via a 15-inch PVC pipe to the FCDMC storm drain.

CB 200X and CB 205X — Existing CB 200X is located near the east end of the proposed east
ramp of the underpass. The 12-inch PVC pipe out of that catch basin drains southwest through
CB 205X and continues on to connect with existing manhole MH-225X (described below).

MH-225X has a slotted lid that presently collects surface runoff from the adjacent concrete path
and turfed area and will continue to do so for the proposed drainage design. The existing
manhole base and existing pipes shall be protected in place. However, the existing manhole
riser/frame/cover will require temporary removal to facilitate construction of a new retaining
wall along the north side of the east ramp of the underpass. First flush basin 225 will be
reconstructed to capture runoff and MH 225X will have the riser, frame and slotted cover reset to
be 6-inches above the FF basin bottom.

3.1.2 New Storm Drain 100

First flush basin 100 will collect runoff from the existing area north of the proposed concrete
path at the west end of the project. The bleedoff structure (CB 100) discharges into pipe 100,
which discharges onto the existing shotcrete apron around the existing FCDMC area inlet near
the pump station.

3.1.3 New Storm Drain 130-140

First flush basins 130 and 140 will collect runoff from the existing ground level on the west side
of Marshall Way. The bleedoff structures for those two basins are CB 130 and CB 140
respectively. Those pipes are interconnected and discharge into an existing manhole MH-155X,
which connects via another 15-inch pipe to the FCDMC storm drain.
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3.1.4 New Storm Drain 145-150

The runoff from the west end of the proposed underpass 1s collected by a new trench drain
(TD 145) located at the base of the west ramp of the underpass. The inlet drains via a new
12-inch PVC into a new MAG standard detail 537 inlet (CB 150), which then drains via an
existing 15-inch PVC pipe to MH-155X.

3.1.5 New Storm Drain 201-202

CB 200X is located near the upper end of the east ramp, and is expected to remain in service.
However, catch basin CB 205X and Pipe P200X will interfere with the new underpass east ramp
and retaining wall. CB 205X and most of the pipes P200X and P205X will be removed.

The flow from CB 200X will be diverted at a new concrete pipe collar (PC 201) into new pipe
P201 that will discharge into new manhole MH 202 and on to new pipe P202. The new pipe
P202 will be installed after the east ramp retaining wall has been constructed, but prior to
backfilling the excavation.

New pipe P202 will connect to a remaining stub of pipe P205X with a second concrete pipe
collar (PC203). Pipe P205X presently connects to existing MH-225X, which will remain.

3.1.6 New Storm Drain 210-215

The runoff from the east end of the proposed underpass is collected by a new trench drain
(TD 210) located at the base of the east ramp of the underpass. The inlet drains via a new 12-inch
PVC into a new MAG standard detail 537 inlet (CB 215), which then drains via an existing
15-inch PVC pipe to MH-225X.

3.2 PROPOSED INLETS
The four inlet types proposed are:

e Area Inlet Catch Basins: MAG Standard Detail 535
e Manholes with 30-inch slotted covers Neenah Model R-2586
e Minor Drains/New Pipe Junctions: MAG Standard Detail 537, single

¢ Walkway Drains (w/ bicycle-safe grates)  Linear Trench Drains
3.2.1 Area Inlet Catch Basins

The landscaped areas will be depressed below the adjacent concrete paths and the MAG 535
grate-covered catch basins are recommended for the interception of collected runoff. The first
flush (FF) volume for the contributing area will be retained prior to any inflow occurring at a
given inlet. Each catch basin will be set into the side slope of the FF detention basin, with the
grate set 12 inches above basin bottom.

As described in Chapter 2, a 4-inch diameter orifice is recommended in the front face of each
detention basin outlet catch basin (modified MAG Det 535). The invert of the 4-inch orifice will
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be set with the invert at the detention basin bottom. So the centroid of the orifice will be
1.5-inches above the basin bottom.

A pre-manufactured PVC cone shaped grate (also known as an “atrium grate”) is readily
available for 4-inch PVC pipe at most hardware stores. This will reduce clogging and can be
readily replaced if damaged or stolen.

3.2.2 Existing Manholes with Slotted Lids

There are two existing manholes (MH-155 and MH-225) that will serve as the primary junctions
for all of the new storm drain branches constructed for this project. MH-155X is located just
west of Marshall Way and MH-225X is located just east of Marshall Way. Both manholes will
require some degree of modification for this project. Both will have slotted covers in the final

configuration.

MH-155X — As part of the construction of the new west ramp for the underpass, a new 14-foot
high retaining wall will be constructed west and north of the existing manhole MH-155X. At
present, we anticipate that the existing manhole can be protected in place during the construction
of the new retaining wall. After completion of the ramp and retaining wall construction, the
existing manhole riser, frame and lid will be reset to match the proposed finished grade of the
decomposed granite covered area. The new elevation of the rim will be 2.4-feet above the lowest
part of the underpass ramps. This slotted manhole lid will serve as a redundant backup for the
catch basins that will be installed in the underpass. However, this manhole is not expected to
have any significant inflows during the design storm.

MH-225X — The existing MH-225X riser, frame and lid will need to be temporarily removed to
accommodate construction of a new retaining wall for the east ramp. The existing pipes and
manhole base will be protected in place. When the new retaining wall is complete, the MH-225X
manhole riser, frame and lid will be reset to be approximately 6 inches above the reinstalled turf.
The back edge of the manhole rim will be set even with the adjacent turf covered slope. This
manhole 1s expected to take any runoff that exceeds the first flush volume in FF Basin 225.

3.2.3 New Pipe Junctions

Adjacent to the toe of slope for each underpass ramp, a new MAG 537 single-wide grate catch
basin will be constructed on each respective 15-inch stub-out pipe. Each of these 2-foot square,
grate catch basins will primarily serve as junction structures for new adjacent trench drains. The
grates will be set approximately 0.1-foot above the low point of the underpass to serve as safety
overflow inlets in the event of clogging of the trench drain inlets described in the next section.

e West ramp — CB 150 constructed on Pipe 150X
e East ramp — CB 215 constructed on Pipe 215X
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3.2.4 Trench Drain Inlets

Pre-manufactured trench drains that are 6 inches wide x 8 feet long (total length) will be installed
at the ends of the east and west underpass ramps. Each trench drain will be centered on the path
and are comprised of a 2-foot long, 6-inch wide pre-manufactured catch basin and 6 linear feet of
6-inch wide trench drain. Only the 6-inch wide ADA compliant grate is visible on the concrete
underpass pathway. The catch basins are positioned to miss the footings of the adjacent
structures.

Due to the confined space of the underpass, it will not be possible to contain the first flush
volume from the east and west ramps. To mitigate this, additional storage volume will be
provided at each of the FF basins that will be constructed elsewhere on the project. In addition,
the special catch basin at each location will have a fitted debris filter to intercept solids that are
not stopped by the trench drain grate. The debris filters will require periodic inspection and
cleaning, as part of routine operation and maintenance activities.

New 12-inch diameter PVC pipe will connect each trench drain assembly to the adjacent
MAG 537 catch basin.

e Westramp — TD 145 connects to CB 150
e Eastramp — TD 210 connects to CB 215

3.3 PROPOSED SURFACE DRAINAGE ULTIMATE OUTFALLS

Because the capacity of the FCDMC storm drain is for the 25-year storm, the hydraulic grade
line (HGL) for a 100-year storm in that system could back up into the proposed drainage features
for this project. During such regional flooding, the underpass can be expected to be flooded. That
flood water can be expected to route to one or both of the following two outfalls. As the HGL in
the FCDMC storm drain lowers, the local onsite flooding will quickly dissipate.

3.3.1 West End

The location of the ultimate outfall for the proposed concrete path will be at approximately the
same location as the existing case. That new overflow elevation will be 1277.96. This will be
approximately 1-foot below the finished grade of the north property line (elevation 1279
according to Broadstone grading plans). Flows exceeding the 100-year storm will overflow into

the canal.

3.3.2 EastEnd

The location of the ultimate outfall for the proposed east ramp for the underpass will be at
Station 54+00. That new overflow elevation will be 1279.00. This will be approximately 3.1 feet
below the existing concrete walkway near the adjacent restaurant. Any overflow would discharge
into CB 200X, which will remain. The canal freeboard wall top elevation at this location is
1276.4. Flows exceeding the 100-year storm will overflow into the canal.
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NOAA Atlas 14, Volume 1, Version 5
Location name: Scottsdale, Arizona, US*
Coordinates: 33.5006, -111.9292

Elevation: 1280ft*

* source: Google

Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF tabular | PF_graphical | Maps & aerials

PF tabular
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TABLE A-1 - PRECIPITATION INTENSITY

Back to Top

I PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)’
X Average recurrence interval(years) |
Duration
9|l =2 5 || 10 [ 25 | 50 100 200 500 1000 |
5-min 2.21 2.88 3.92 4.72 5.78 6.62 7.46 8.33 9.48 10.4
(1.85-2.69) || (2.42-3.52) || (3.28-4.76) || (3.91-5.70) || (4.73-6.96) || (5.34-7.92) || (5.90-8.90) || (6.48-9.92) || (7.18-11.3) || (7.69-12.4)
10-min 1.68 2.20 2.98 3.59 4.40 5.03 5.68 6.34 7.22 7.89
l (1.40-2.05) || (1.85-2.68) || (2.49-3.62) || (2.98-4.33) || (3.59-5.30) || (4.06-6.02) || (4.49-6.78) || (4.93-7.55) || (5.47-8.62) || (5.86-9.43)
15-min 1.39 1.81 2.46 2.96 3.64 4.16 4.70 5.24 5.96 6.52
(1.16-1.69) || (1.53-2.21) || (2.06-2.99) || (2.46-3.58) || (2.97-4.38) || (3.36-4.98) || (3.71-5.60) || (4.07-6.24) || (4.52-7.12) || (4.84-7.80)
30-min 0.934 1.22 1.66 2.00 2.45 2.80 3.16 3.53 4.02 4.39
I (0.782-1.14) || (1.03-1.49) || (1.39-2.01) || (1.66-2.41) |[ (2.00-2.95) || (2.26-3.35) || (2.50-3.77) || (2.74-4.20) || (3.04-4.79) || (3.26-5.25)
60-min 0.578 0.755 1.03 1.24 1.52 1.73 1.96 2.18 2.49 2.72
(0.484-0.704)|((0.636-0.921)|| (0.858-1.25) || (1.03-1.49) || (1.24-1.82) || (1.40-2.08) || (1.55-2.33) || (1.70-2.60) || (1.88-2.97) || (2.02-3.25)
2-hr 0.335 0.434 0.580 0.692 0.845 0.962 1.08 1.21 1.37 1.50
(0.286-0.400)|((0.370-0.520)|((0.492-0.691)||(0.580-0.823)||(0.701-0.998)|| (0.788-1.13) || (0.874-1.28) || (0.954-1.42) || (1.06-1.61) (1.13-1.78)
3-hr 0.243 0.312 0.410 0.487 0.596 0.682 0.773 0.867 0.997 1.10
(0.206-0.293)|((0.265-0.377)|[(0.347-0.494)|/(0.409-0.584)||(0.492-0.709)|((0.556-0.810)|((0.618-0.917)|| (0.682-1.03) || (0.761-1.18) |[ (0.821-1.31)
6-hr 0.147 0.186 0.238 0.280 0.337 0.382 0.429 0.476 0.541 0.593
(0.127-0.173)|((0.161-0.219)|((0.206-0.280)|/(0.240-0.327)||(0.285-0.391)|((0.318-0.442)(((0.351-0.496)||(0.382-0.552)|((0.424-0.628)|((0.453-0.690),
12-hr 0.082 0.103 0.130 0.152 0.181 0.204 0.227 0.250 0.281 0.306
(0.071-0.095)||(0.090-0.120)|((0.113-0.151)|[(0.131-0.176)||(0.155-0.209)||(0.172-0.234)|/(0.189-0.26 1)||(0.205-0.288)|((0.225-0.326)|[(0.240-0.356)
24-hr 0.049 0.062 0.080 0.095 0.115 0.131 0.148 0.165 0.188 0.207
(0.043-0.055)|((0.055-0.070)||(0.071-0.091)|{(0.084-0.107)|(0.101-0.130)||(0.114-0.147)[/(0.128-0.166)||(0.142-0.185)(|(0.160-0.212)|(0.175-0.234)
I 2-da 0.026 0.034 0.044 0.053 0.064 0.074 0.084 0.094 0.108 0.120
y (0.023-0.030)((0.030-0.038)|/(0.039-0.050)||(0.047-0.059)||(0.057-0.073)||(0.065-0.083)|((0.073-0.094)/(0.081-0.106)||(0.093-0.123)||(0.101-0.136)
3.da 0.019 0.024 0.031 0.037 0.046 0.053 0.060 0.068 0.078 0.087
y (0.017-0.021)|(0.021-0.027)|((0.028-0.035)||(0.033-0.042)|(0.040-0.052)||(0.046-0.059)||(0.052-0.067)||(0.058-0.076)||(0.067-0.088)||(0.073-0.098)
I 4-da 0.015 0.019 0.025 0.030 0.037 0.042 0.048 0.054 0.063 0.071
y (0.013-0.017){(0.017-0.021)|{(0.022-0.028)||(0.026-0.033)||(0.032-0.041)|((0.037-0.047)||(0.042-0.054)/(0.047-0.061)||(0.054-0.071)||(0.059-0.080)
7-da 0.009 0.012 0.016 0.019 0.023 0.027 0.031 0.035 0.040 0.045
y (0.008-0.011)|(0.011-0.014)||(0.014-0.018)||(0.017-0.021)||(0.020-0.026)||(0.023-0.030)|[(0.026-0.034)|((0.030-0.039)||(0.034-0.045)|((0.038-0.051)
10-da 0.007 0.009 0.012 0.014 0.018 0.020 0.023 0.026 0.030 0.033
y (0.006-0.008){(0.008-0.010)|{(0.011-0.014)||(0.013-0.016)||(0.015-0.020)||(0.018-0.023)||(0.020-0.026)||(0.022-0.029)||(0.026-0.034)||(0.028-0.038)
20-da 0.004 0.006 0.007 0.009 , 0.012 0.013 0.015 0.017 0.018
y (0.004-0.005)||(0.005-0.006)||(0.007-0.008)||(0.008-0.010)|(0.009-0.012){|(0.011-0.013)[/(0.012-0.015)||(0.013-0.017)|(0.015-0.019)|(0.016-0.021)
30-da 0.003 0.004 0.006 0.007 0.008 0.009 0.010 0.012 0.013 0.014
y (0.003-0.004)(|(0.004-0.005)||(0.005-0.006)||(0.006-0.008)||(0.007-0.009)||(0.008-0.010)|((0.009-0.012)|(0.010-0.013)|(0.011-0.015)|((0.012-0.016)
45-da 0.003 0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.010 0.011
y (0.002-0.003)((0.003-0.004)|(0.004-0.005)||(0.005-0.006)|((0.006-0.007)||(0.006-0.008)|((0.007-0.009)|((0.008-0.010)|[(0.008-0.011)|(0.009-0.012)
60-da 0.002 0.003 0.004 0.004 0.005 0.006 0.006 0.007 0.008 0.008
y (0.002-0.002)[|(0.003-0.003)||(0.003-0.004)||(0.004-0.005)||(0.005-0.006)||(0.005-0.006)|((0.006-0.007)||(0.006-0.008)||(0.007-0.009)|((0.007-0.009)
! Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a given
duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not checked against
probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.




TABLE A-2 PRECIPITATION DEPTH

NOAA Atlas 14, Volume 1, Version 5
Location name: Scottsdale, Arizona, US*
Coordinates: 33.5006, -111.9292
Elevation: 1280ft*

* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan
NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PF_graphical | Maps & aerials

PF tabular

|

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’

Durati Average recurrence interval(years) J
uration

[ 1 I 2 | 5 J 10 [ 25 ] s | 100 ] 200 ][ 500 ] 1000 |

5-min 0.184 0.240 0.327 0.393 0.482 0.552 0.622 0.694 0.790 0.864
(0.154-0.224)|((0.202-0.293)|(0.273-0.397)||(0.326-0.475)||(0.394-0.580)||(0.445-0.660)||(0.492-0.742)||(0.540-0.827)||(0.598-0.943)||(0.641-1.03)

10-min 0.280 0.366 0.497 0.598 0.734 0.839 0.947 1.06 1.20 1.32
(0.234-0.341)/(0.308-0.446)||(0.415-0.604)|(0.496-0.722)|((0.599-0.883)|| (0.677-1.00) || (0.749-1.13) || (0.821-1.26) || (0.911-1.44) (|(0.976-1.57)

15-min 0.347 0.453 0.616 0.741 0.910 1.04 1.17 1.31 1.49 1.63
(0.290-0.423)|/(0.382-0.553)||(0.515-0.748)|(0.615-0.895)|| (0.743-1.09) || (0.839-1.25) || (0.928-1.40) || (1.02-1.56) || (1.13-1.78) || (1.21-1.95)

30-min 0.467 0.610 0.829 0.998 1.23 1.40 1.58 1.76 2.01 2.20
& (0.391-0.569)||(0.514-0.744)|| (0.693-1.01) || (0.828-1.21) || (1.00-1.47) || (1.13-1.68) || (1.25-1.89) || (1.37-2.10) || (1.52-2.40) || (1.63-2.63)

60-min 0.578 0.755 1.03 1.24 1.52 1.73 1.96 2.18 249 2.72
(0.484-0.704)||(0.636-0.921)|| (0.858-1.25) || (1.03-1.49) || (1.24-1.82) || (1.40-2.08) || (1.55-2.33) || (1.70-2.60) || (1.88-2.97) || (2.02-3.25)

2-hr 0.670 0.867 1.16 1.38 1.69 1.92 2.17 2.41 2.74 3.00
(0.571-0.800)|| (0.739-1.04) || (0.984-1.38) || (1.16-1.65) || (1.40-2.00) || (1.58-2.27) || (1.75-2.55) || (1.91-2.84) || (2.12-3.23) || (2.27-3.55)

3-hr 0.730 0.937 1.23 1.46 1.79 2.05 2.32 2.60 2.99 3.31
(0.618-0.880)|| (0.797-1.13) || (1.04-1.48) || (1.23-1.75) || (1.48-2.13) || (1.67-2.43) || (1.86-2.75) || (2.05-3.08) || (2.29-3.55) || (2.46-3.93)

6-hr 0.879 1.11 1.43 1.68 2.02 2.29 2.57 2.85 3.24 3.55
(0.760-1.04) || (0.967-1.31) || (1.23-1.68) || (1.44-1.96) || (1.71-2.34) || (1.90-2.65) || (2.10-2.97) || (2.29-3.30) || (2.54-3.76) |[ (2.71-4.13)

12-hr 0.982 1.24 1.57 1.83 2.18 2.45 2.73 3.01 3.39 3.68
(0.859-1.14) || (1.08-1.44) |[ (1.37-1.82) || (1.58-2.12) || (1.87-2.52) || (2.07-2.82) || (2.27-3.14) || (2.47-3.47) || (2.71-3.92) || (2.90-4.29)

24-hr 147 1.49 1.93 2.28 2.76 3.14 3.54 3.95 4.52 4.97
(1.04-1.32) || (1.32-1.69) || (1.71-2.18) || (2.02-2.57) || (2.43-3.11) || (2.74-3.53) || (3.07-3.98) || (3.40-4.45) || (3.85-5.09) || (4.19-5.61)

2.da 1.26 1.62 2.12 2.53 3.09 3.54 4.02 4.51 5.20 5.76
Y | (1.13-1.43) || (1.44-1.83) || (1.89-2.40) || (2.24-2.85) || (2.73-3.48) || (3.10-3.99) || (3.50-4.53) || (3.90-5.09) || (4.44-5.88) || (4.87-6.53)

3.da 1.34 1.71 2.25 2.69 3.30 3.80 4.32 4.87 5.64 6.27
Y || (1.19-1.51) || (1.52-1.94) || (2.00-2.54) || (2.38-3.03) || (2.90-3.72) || (3.32-4.27) || (3.75-4.86) || (4.19-5.48) || (4.80-6.36) || (5.28-7.08)

4-da 1.41 1.81 2.38 2.85 3.51 4.05 4.62 5.22 6.08 6.78
Y || (1.25-1.60) || (1.60-2.04) || (2.11-2.69) || (2.52-3.21) || (3.08-3.95) || (3.53-4.55) || (4.00-5.19) || (4.48-5.88) || (5.15-6.84) || (5.68-7.64)

7-da 1.57 2.01 2.65 3.17 3.91 4.50 5.13 5.80 6.75 7.51
Y || (1.39-1.78) || (1.78-2.27) || (2.35-2.99) || (2.80-3.58) || (3.43-4.40) || (3.93-5.06) || (4.44-5.78) || (4.98-6.54) || (5.72-7.61) || (6.30-8.49)

10-da 1.70 2.18 2.88 % 4.23 4.86 5.53 6.24 7.22 8.02
Y || (1.51-1.93) || (1.94-2.46) || (2.55-3.24) || (3.04-3.87) || (3.71-4.74) || (4.24-5.44) || (4.80-6.20) || (5.37-7.00) || (6.14-8.11) || (6.75-9.02)

20-da 2.10 2.70 3.56 4.21 5.09 5.77 6.46 7.16 8.10 8.83
Y || (1.8722.35) || (2.40-3.02) || (3.17-3.99) || (3.74-4.71) || (4.50-5.69) || (5.08-6.45) || (5.66-7.23) || (6.24-8.02) || (7.00-9.10) || (7.57-9.92)

30-da 2.45 3.15 4.15 4.91 5.93 6.72 7.53 8.35 9.45 10.3
Y || (2.17-2.75) || (2.80-3.53) || (3.69-4.65) || (4.35-5.49) || (5.23-6.63) || (5.90-7.50) || (6.58-8.40) || (7.26-9.31) || (8.15-10.6) || (8.82-11.5)

45-da 2.83 3.65 4.81 5.67 6.80 7.65 8.51 9.37 10.5 11.4
Y || (2.53-3.17) || (3.26-4.09) || (4.29-5.38) || (5.04-6.34) || (6.03-7.60) || (6.76-8.55) || (7.49-9.52) || (8.21-10.5) || (9.14-11.8) || (9.83-12.8)

60-da 3.13 4.05 5.32 6.25 7.46 8.35 9.25 10.1 11.3 121
Y || (2.81-3.50) || (3.62-4.52) || (4.76-5.94) || (5.58-6.97) || (6.64-8.31) || (7.41-9.31) || (8.17-10.3) || (8.91-11.3) || (9.87-12.6) || (10.6-13.6)

" Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a given
duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not checked
against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.

Back to Top




PF graphical

PDS-based intensity-duration-frequency (IDF) curves

Coordinates: 33.5006, -111.9292
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US Department of Commerce

National Oceanic and Atmospheric Administration
National Weather Service
Office of Hydrologic Development
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov
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Drainage Design Manual for Maricopa County

Hydrology: Rational Method

Table 3.2
RUNOFF COEFFICIENTS FOR MARICOPA COUNTY

Runoff Coefficients by Storm Frequency® 2
lj:ed 2-10 Year 25 Year 50 Year 100 Year
Code Land Use Category min | max | min | max | min | max [ min | max
VLDR | Very Low Density Residential® 4| 0.33 | 042 | 0.36 | 0.50 | 0.40 | 0.60 | 045 | 0.65
LDR |Low Density Residential® # 042 | 048 | 046 | 055 | 0.50 | 0.64 | 0.53 | 0.70
MDR | Medium Density Residential>4 | 048 | 065 | 053 | 0.72 | 0.58 | 0.78 | 0.60 | 0.80
MFR | Multiple Family Residential>* | 0.65 | 0.75 | 0.72 | 0.83 | 0.78 | 0.90 | 0.82 | 0.94
11 | Industrial 13 060 | 070 | 0.66 | 0.77 | 0.72 | 0.84 | 0.75 | 0.88
12 | Industrial 23 0.70 | 080 | 0.77 | 0.88 | 0.84 | 0.95 | 0.88 | 0.95
C1 | Commercial 13 055 | 065 | 061 | 0.72 | 066 | 0.78 | 0.69 | 0.81
C2 |Commercial 23 075 | 085 | 0.83 | 094 | 090 | 0.95 | 0.94 | 0.95
P | Pavement and Rooftops 0.75 5.53:) 083 | 0.94 | 090 | 0.95 | 0.94 @
GR | Gravel Roadways & Shoulders | 0.60 @.70 )oes | 077 | 072 | 0.84 | 075 @
AG | Agricultural 010 | 020 | 0.11 | 022 | 0.12 | 0.24 | 0.13 | 0.25
LPC |Lawns/Parks/Cemeteries 0.10 0.2@ 011 | 028 | 0.12 | 0.30 | 0.13 @
DL1 | Desert Landscaping 1 055 | 085 | 061 | 0.94 | 0.66 | 0.95 | 0.69 | 0.95
DL2 | Desert Landscaping 2 030 | 040 | 0.33 | 044 | 0.36 | 048 | 0.38 | 0.50
NDR | Undeveloped Deseit Rangeland | 0.30 | 040 | 0.33 | 044 | 0.36 | 0.48 | 0.38 | 0.50
NHS | Hillslopes, Sonoran Desert 040 | 055 | 045 | 060 | 048 | 0.66 0.50 | 0.70
NMT | Mountain Terrain 050 | 070 | 065 | 0.80 | 0.70 | 0.90 | 0.75 | 0.90
Notes:

Runoff coefficients for 25-, 50- and 100-Year storm frequencies were derived using adjustment factors of
1.10, 1.20 and 1.25, respectively, applied to the 2-10 Year values with an upper limit of 0.95.

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards
specified in the zoning ordinances for Maricopa County.

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street
and right-of-way, or alleys.

Values are based on the NDR terrain class. Values should be increased for NHS and NMT terrain
classes by the difference between NHS (or NMT) and the NDR C values, up to a maximum of 0.95.
Engineering judgement should be used.

Maricopa County has adopted specific values of C for each land use and storm frequency in the Drain-
age Policies and Standards for Maricopa County, Arizona (Maricopa County, 2007). These are the stan-
dard default values. The engineer/hydrologist may develop a computed composite value of C based on
actual land uses, but must fully document the computations and assumptions and submit them to Mari-
copa County for approval. Many jurisdictions in Maricopa County may have adopted specific C coeffi-
cient values and procedures. The user should check with the appropriate agency before proceeding.
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APPENDIX B

HYDROLOGIC & DETENTION CALCULATIONS

URS

Final Drainage Report

North Arizona Canal Bank Improvements
City of Scottsdale

April 2014
URS Job No. 23446499




23/2014, 8:56 AM

By: DES

Ckd: DJS
TABLE B-1A
NORTH ARIZONA CANAL BANK IMPROVEMENTS
ONSITE RATIONAL RUNOFF CALCULATIONS — PRE-DEVELOPMENT
Catch Sub-Basin| Pvmt Cyq,, DG Cypy, Turf Cyoy, CA Runoff Pvmt Cyooyr | DG Cigoyr Turf Cyooyr CA Runoff Precip Pre-Dev
Basin Number 0.85 0.7 0.25 10yr Qo 0.95 0.88 0.31 100yr Q00 Depth Volume
Number Area (sf) Area (sf) Area (sf) (ac) 3.59 Area (sf) Area (sf) Area (sf) (ac) 5.68 Piooyr2ne (iN) | (cu.ft.)
100 2420 0.039 2420 0.049
105 544 0.009 544 0.011
106 981 0.016 981 0.020
110 3225 0.052 3225 0.065
110 Total Sum CA >>>>{ 0.115 0.41 Sum CA >>>>| 0.145 0.82 2.17 433
120 4061 0.079 4061 0.089
122 744 0.012 744 0.015
125 1586 0.025 1586 0.032
130 9759 0.157 9759 0.197
130 Total Sum CA >>>> 0.274 0.98 Sum CA >>>> 0.333 1.89 2.17 2283
132 999 0.016 999 0.020
135 1350 0.022 1350 0.027
140 2330 0.037 2330 0.047
140 Total Sum CA >>>> 0.075 0.27 Sum CA >>>> 0.095 0.54 217 184
150 740 0.012 740 0.015
145 2699 0.043 2699 0.055
145 Total Sum CA >>>>| 0.055 0.20 Sum CA >>>> 0.069 0.39 2.17 100
200 990 990 0.025 990 990 0.029
205 1372 0.027 1372 0.030
200 Total Sum CA>>>>  0.052 0.19 Sum CA>>>>  0.059 0.33 2.17 71
210 2909 0.047 2909 0.059
215 307 0.005 307 0.006
210 Total Sum CA >>>> 0.052 0.19 Sum CA >>>> 0.065 0.37 2.17 87
220 1548 0.030 1548 0.034
225 1766 0.010 1766 0.013
225 Total Sum CA >>>> 0.040 0.14 Sum CA >>>> 0.046 0.26 247 a4
Total Post-Development Volume (Cu Ft) 3202
Total Pre-Development Volume (Cu Ft)
Required Retention Volume Voo, o1,
NOTES:

1) Runoff coefficients for 10-year storm: Bare Gnd & DG C=0.70; TURF C=0.25; PVMT C=0.85
2) Runoff coefficients for 100-year storm: Bare Gnd & DG C=0.88; TURF C=0.31; PVMT C=0.95
3) 3CAp= Covmtr1oye X Apumt + Co 10y X Ao + Crurs 10yr X Atur

2CA0 = Covmtr100yr X Apumt + Coe,100yr X Ao + Ceurf 100yr X Atur
Sum CA =3 (5CAy0)

for each sub-basin

for each sub-basin

for the group of sub-basins

4) Precipitation Intensites are taken from NOAA Atlas 14 website. 1o, 10min = 3.59 in/hr; i100,r 10min = 5.68 in/hr

5) Pre-development runoff volume = Vpre = CA ;o0 x 43560 x P / 12;

Where V (cu ft), CAq runoff coeff, Pyo, (inch)

[RANSPORTATION\City_of_Scottsdale\2009-192-COS On-Call Contract\23446499_North Bank Canal Improvements\Engr\Drainage\Spdsht\COS_NBANK_Rational Calcs.xIsx, Pre Dev Runoff
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Ckd: DIS
TABLE B-1B
NORTH ARIZONA CANAL BANK IMPROVEMENTS
ONSITE RATIONAL RUNOFF CALCULATIONS — POST-DEVELOPMENT
Catch Sub-Basin| Pvmt Cq, DG Cypy, Turf Cyop CA Total Weighted Runoff Pvmt Cy o0y DG Cyooyr Turf Cyooy CA Weighted Runoff Precip Post-Dev | Pre-Dev | Post-Pre | First Flush | FirstFlush Total
Basin Number 0.85 0.7 0.25 10yr Area Average Qo 0.95 0.88 0.31 100yr Average Qi0 Depth Volume | Volume Volume Runoff Vol (cu.ft.) | FF Vol
Number Area (sf) Area (sf) Area (sf) (ac) (ac) Cc10 3.59 Area (sf) Area (sf) Area (sf) (ac) C100 5.68 Piooyrane (iN) | (cu.ft.) (cu.ft.) (cu.ft.) Coefficient 0.5 (cu.ft.)
100 2420 0.047 2420 0.053 1.00 96
105 544 0.003 544 0.004 1.00 8
106 981 0.016 981 0.020 1.00 36
110 3225 0.019 3225 0.023 1.00 42
110 Total Sum CA >>>>| 0.085 0.165 0.514 0.30 Sum CA >>>>| 0.099 0.604 0.56 217 204 433 -229 86
120 4061 0.079 4061 0.089 1.00 161
122 744 0.012 744 0.015 1.00 28
125 793 793 0.017 793 793 0.022 1.00 40
130 9759 0.056 9759 0.069 1.00 127
130 Total Sum CA >>>>| 0.165 0.371 0.444 0.59 Sum CA >>>>| 0.195 0.525 1.11 217 782 2283 -1502 356
132 999 0.006 999 0.007 1.00 13
135 1350 0.026 1350 0.029 1.00 54
140 2330 0.013 2330 0.017 1.00 31
140 Total Sum CA >>>>| 0.045 0.107 0.423 0.16 Sum CA >>>>| 0.053 0.495 0.30 247 58 184 -126 98
150 740 0.014 740 0.016 1.00 30
145 2699 0.053 2699 0.059 1.00 107
145 Total Sum CA >>>>| 0.067 0.079 0.850 0.24 Sum CA >>>>| 0.075 0.950 0.43 2.17 116 100 16 137
200 990 990 0.025 990 990 0.029 1.00 52
205 1372 0.027 1372 0.030 1.00 55
200 Total Sum CA >>>>| 0.052 0.077 0.673 0.19 Sum CA >>>>| 0.059 0.761 0.33 2.17 71 71 0 107
210 2909 0.057 2909 0.063 1.00 116
215 307 0.006 307 0.007 1.00 13
210 Total Sum CA >>>>  0.063 0.074 0.850 0.23 Sum CA>>>>  0.070 0.950 0.40 217 101 87 14 129
220 1548 0.030 1548 0.034 1.00 62
225 1766 0.010 1766 0.013 1.00 23
225 Total Sum CA>>>>  0.040 0.076 0.530 0.14 Sum CA>>>>  0.046 0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>