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1.

INTRODUCTION

This report represents the storm water analysis for Lifestyle Communities LLC, the project includes the
construction of a new housing development with three 3-story buildings, 6 casitas, a community center and
the associated hardscape and utility improvements in Scottsdale, Arizona. The purpose of this report is to
provide the hydrologic and hydraulic analysis, required by the City of Scottsdale, to support the proposed site
plan and rezoning submittal for said development. This report includes discussions and calculations defining
the storm water management concepts for collection, conveyance, and detention systems necessary to
comply with the drainage requirements of the City of Scottsdale and Maricopa County. Preparation of this
report has been done in accordance with the requirements of the City of Scottsdale Design Standards &
Policies Manual (DS&PM) 2018 1, and the Drainage Design Manuals for Maricopa County, Arizona, Volumes I?
and Volume 113,

LOCATION AND PROJECT DESCRIPTION

2.1 LOCATION:
The project consists of a parcel of land located in the southeast quadrant of Section 28 Township 5
North, Range 5 East, and northeast quadrant of Section 33 Township 5 North, Range 5 East, Maricopa
County, Arizona.
Parcel number is APN: 216-81-381, zoning PCC ESL (HD/HC) (Commercial and Industrial). This submittal
is for rezoning.

Refer to FIGURE 1 - Vicinity Map for the project’s location with respect to major cross streets.

2.2 EXISTING SITE DESCRIPTION:
Land ownership, as defined by ALTA by Dibble dated 02/09/23 includes a 6.15 net acre (8.59 gross acre
minus the open space easement) parcel of undeveloped natural desert land designated as PCC
(Commercial and Industrial).
The site generally slopes from the north to the south, with an elevation difference of approximately 16
feet across the site. The ultimate outfall of the site is located at the southern boundary of the site at
an elevation of 2635.2 feet. There are currently no drainage features other than natural washes and
swales per the Final Drainage Report Drainage Channel Alma School/Dynamite Commercial Center,
prepared in 2001. There are offsite flows that enter the site from the north, which will need to be
accounted for in the proposed condition.
Refer to FIGURE 2 attached for an aerial of the site.

2.3  PROPOSED SITE DEVELOPMENT:
The proposed development consists of a new multi-family housing development with casitas and a
community center on approximately 264,844 sf (6.08 acres).

2.4  FLOOD HAZARD ZONE:

FIRM Map Number 04013C1330, dated October 16, 2013, indicates the site is designated as Zone “X
Shaded”. As such, the subject areas are defined as follows:
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Zone X Shaded: “Areas of 0.2% annual chance flood; areas of 1% annual chance flood with average
depths of less than 1 foot or within drainage areas less than 1 square mile; and areas protected by
levees from 1% annual chance flood.

Refer to FIGURE 3 — FIRM.

3. EXISTING DRAINAGE CONDITIONS

3.1  EXISTING OFF-SITE DRAINAGE CONDITIONS :
The topographic survey provides the following information for offsite drainage:

North: North of the site is a commercial development with associated parking. A portion of the
parking lot and area to the west drains southerly into the site. This discharge to the site is
18.93 cfs and 29.21 cfs for 10-yr and 100-yr storm event, respectively, see CP-1 in the Existing
Conditions Drainage Areas Map (refer to APPENDIX II).

East: East of the site is E. Graythorn Drive. Flows from the east flow southerly overland into an
existing curb opening southeast of the site. No flows from the east affect the site.

West: West of the site is undeveloped. The open space (NAOS) easement is located on this side
of the site. NAQS is an undisturbed land, therefore, it is being considered for this analysis as an
off-site area. Also, adjacent to the west side of the site, there is a residential development. A
portion of the remainder of the west side of the parcel drains easterly into the site.

South: Southwest of the site there is an existing residential development and construction has
started south. Flows from the south flow southerly overland away from the site. No flows from
the south affect the site.

3.2 EXISTING ON-SITE DRAINAGE CONDITIONS :
The site is undeveloped natural desert with slopes generally ranging from the north to the south at
approximately 2.5 % with an elevation difference of approximately 16 feet. The vegetation is typical of
Sonoran Desert which includes Palo Verde, Mesquite and Catclaw Acacia. Table 1 below is a summary
the calculated Q10 and Q100 runoff under existing conditions:

Table 1:

EXISTING SITE DISCHARGES

Total Total

T/SRTEAAL cwt '"tlzn;'rty Q10 '”fggj:y Q100 ngitr:?' flows | flows
Q10 Q100

(ac) (-) (in/hr) (cfs) (in/hr) (cfs) CP# (cfs) (cfs)
9.95 0.45 - - - - - 36.92 56.97

EX-OFF-1| 3.31 0.95 6.02 18.93 9.29 29.21
EX-Al 5.68 0.45 6.02 15.39 9.29 23.75
EXOFF-2 | 0.31 0.45 6.02 0.84 9.29 1.30 cp-2 35.64 | 55.01
EXOFF-3 | 0.10 0.45 6.02 0.27 9.29 0.42
EXOFF-4 | 0.08 0.45 6.02 0.22 9.29 0.33
EX-B1 0.47 0.45 6.02 1.27 9.29 1.96 cP-3 1.27 1.96

Preliminary Drainage Report Page 4
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On-Site and Off-site:
Overall drainage areas include 9.95 Acres.
Overall on-site and off-site runoff = Q100 = 56.97 cfs

Refer to APPENDIX Il for Existing Conditions Drainage Area Map

4. PROPOSED STORM WATER MANAGEMENT

4.1

4.2

4.3

ON-SITE DESIGN INTENT:

On-site drainage will be handled within street sections via curb and gutter, catch basins, swales and
open or underground retention basins. Proposed flows to off-site will be less than existing flows.
Historical off-site flows coming from the north will combine with on-site drainage and ultimately
discharge south of the site.

DESIGN STORM REQUIREMENTS:

In accordance with City of Scottsdale requirements, the site is in an Environmentally Sensitive Lands
(ESL) designated area, so 100-yr, 2-hr storm water retention is not required for this project. Only the
volume required to attenuate increases in storm water runoff created by the development is necessary
per city code. Stormwater storage is based on the difference between existing conditions versus
proposed conditions for 10-yr and 100-yr storm events, with the maximum developed outflow not to
exceed existing condition rates as a minimum. Additionally, on-site detention shall provide sufficient
capacity to accommodate the first flush volume. See Section 4.4 below.

LAND CHARACTERISTICS:
The proposed project site consists mainly of building pads for future residential developments, NAOS
areas, and an access road. Based on the DS&PM, runoff coefficients for the 100-year storm event
used are as follows:

e (C=0.95 for building roofs, concrete, and pavement surfaces

e (C=0.45 for undisturbed natural desert or desert landscape

HYDROLOGIC ANALYSIS: The hydrologic analysis is determined using the procedures in the City of
Scottsdale Design Standards & Policies Manual. Table 2 below is a summary of proposed Q10, Q100 runoff
under proposed conditions:

chwt *EA
Where:
Cwt = The runoff coefficient relating runoff to rainfall
| = Average rainfall intensity in inches/hour, lasting for Tc
Tc = The time of concentration (minutes)
A =The contributing drainage area in acres
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Table 2:

PROPOSED SITE DISCHARGES

Total Total
Control
Q10 Q100 . flows flows
Point
Q10 Q100
(cfs) (cfs) CP# (cfs) (cfs)

- - - 46.94 72.46

DA-A 0.69 1.06 | BASIN-A | 0.69 1.06
DA-B1 2.94 454 |BASIN-B1| 2.94 4.54
DA-B2 0.67 1.04 |BASIN-B2| 0.67 1.04
DA-C 1.25 1.93 | BASIN-C | 1.25 1.93
DA-D1 2.30 3.55
DA-D2 0.03 0.04 | BASIN-D | 21.26 32.80
OFF-1 18.93 29.21

DA-E1 1.81 2.79

DA-E2 1.69 261 | paqin-E | 8.90 13.75
DA-E3 3.74 5.77

DA-E4 1.67 2.57

DA-G 2.33 3.60 | BASIN-G

OFF-3 0.27 0.42 | BASIN-G| 2.82 4.35
OFF-4 0.22 0.33 | BASIN-G
DA-H1 0.48 0.74 |BASIN-H1| 0.48 0.74
DA-H2 1.39 2.14 |BASIN-H2| 1.39 2.14
DA-H3 0.69 1.07 |BASIN-H3| 0.69 1.07
DA-L 0.57 0.88 |BASIN-L 0.57 0.88
DA-N 0.35 0.53 | BASIN-N | 0.35 0.53
DA-O 3.84 592 |BASN-O| ,_, 230
OFF-2 0.89 1.38 | BASIN-O

DA-Q 0.21 0.33 | BASIN-Q| 0.21 0.33

Total existing on-site and off-site flows is Qioo= 56.97 cfs. Total proposed on-site and off-site
flows is Qi00=72.46 cfs. On-site open and underground retention basins are proposed to avoid
increasing runoff to historical outfalls downstream the site (CP-2 and CP-3) and to handle first
flush volume. Refer to APPENDIX Il for Hydraflow Hydrographs Extension for Civil 3D Routing
Calculations. Table 3, below, shows the difference in discharge between the existing and
proposed conditions for the historical outfalls.

Table 3:

Q10 (cfs) Q100 (cfs)

Outfall | Existing |Proposed A Existing |Proposed A
CP-1 18.93 18.93 0.00 29.21 29.21 0.00
CP-2 35.64 1.38 -34.26 55.01 2.39 -52.62
CP-3 1.27 0.34 -0.93 1.96 0.59 -1.37

Preliminary Drainage Report Page 6
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e Runoff to historical outfall CP-1 consists of off-site runoff from the north entering the site.
e Runoff to historical outfall CP-2 consists of the sum of a portion of the on-site runoff and
CP-1.
o Decrease to CP-2 is due to the proposed detention system, which consists of Basins
B1,B2,C,D,E, G, H1, H2,H3, L N,O,and Q.
o Decrease to CP-3 is due to the proposed open detention Basin A.

44  STORMWATER RETENTION:

Proposed basins have been sized to attenuate post development flows while capturing the required
first flush volume.

FIRST FLUSH: First Flush storage required is calculated in accordance with City of Scottsdale DSPM 4-
1.201.

FE. = C(P>A
T r\12
where:

FE,. = First Flush required storage volume (cf)

P = Precipitation amount =0.5 in per C.0.S. DSPM
A = Area of site excluding roofs and landscape (sf)
C = The weighted average runoff coefficient

Preliminary Drainage Report Page 7
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Table 4:

Required Storage Volume Calculations (FIRST FLUSH) |

Vr= A* Cw *D/12
_.-- Y 0 s
Drainage Area Cwt Depth | Volume Req. Volume Req. Total Volume Req.
Area ID (acres) () (in) (acre-ft) (CF) (CF)
ON-SITE RETENTION

DA-A 0.19 0.60 0.50 0.005 210 210

DA-B1 0.67 0.73 0.50 0.020 888 1096
DA-B2 0.16 0.70 0.50 0.005 208 ’

DA-C 0.31 0.67 0.50 0.009 382 382

DA-D1 0.45 0.85 0.50 0.016 691 200

DA-D2 0.01 0.45 0.50 0.000 9

DA-E1 0.35 0.86 0.50 0.012 541

DA-E2 0.32 0.88 0.50 0.012 506 2,683
DA-E3 0.74 0.84 0.50 0.026 1,138

DA-E4 0.36 0.77 0.50 0.011 498

DA-G 0.57 0.68 0.50 0.016 709 709

DA-H1 0.10 0.80 0.50 0.003 148

DA-H2 0.33 0.70 0.50 0.010 423 784

DA-H3 0.18 0.64 0.50 0.005 213

DA-L 0.14 0.75 0.50 0.004 186 186

DA-N 0.09 0.60 0.50 0.002 104 104

DA-O 1.10 0.58 0.50 0.026 1,153 1,153

DA-Q 0.06 0.59 0.50 0.001 61 61

TOTAL 8,068

Refer to the Proposed Conditions Drainage Area Map and Calculations in Appendix II.
Refer to the Request for Stormwater Storage Waiver in Appendix IV.

Table 5:
Proposed Retention Basin Summary

Basin Type Vp Ve
(ID) (--) (CF) (CF)
BASIN-A OPEN 258 210
BASIN-B1 OPEN 3,099 888
BASIN-B2 OPEN 247 208
BASIN-C OPEN 522 382
BASIN-D | UNDERGROUND 7,069 700
BASIN-E | UNDERGROUND 3,927 2,683
BASIN-G OPEN 752 709
BASIN-H1 OPEN 214 148
BASIN-H2 OPEN 1,098 423
BASIN-H3 OPEN 219 213
BASIN-L OPEN 342 186
BASIN-N OPEN 180 104
BASIN-O OPEN 1,193 1,153

BASIN-Q OPEN 74 61
TOTAL 19,192 8,068

Preliminary Drainage Report Page 8
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4.5

Table below shows the basins routing results summary under the proposed conditions.

Table 6:
Basins outflow and Inflow
Basin Inflow Inflow Outflow Outlet Downstream Basin
id Source Q100 (cfs) Q100 (cfs) Type id
BASIN A DA-A 1.06 0.59 Weir CP-3
BASIN D OFF- 1, DA-D1 & DA-D2 32.76 2.43 Pipe BASIN E
BASIN E DA-E1to DA-E4 & BASIN D 15.59 8.69 Pipe BASIN B1
BASIN Q DA-Q 0.39 0.01 Pipe BASIN N
BASIN N DA-N & BASIN Q 0.53 0.01 Weir BASIN L
BASIN L DA-L & BASIN N 0.88 0 Weir BASIN H2
BASIN H1 DA-H1 0.74 0.04 Weir BASIN H2
BASIN O OFF-2 & DA-O 7.3 1.19 Weir BASIN H2
BASIN H2 DA-H2, BASINS L, H1& O 2.14 0.28 Weir BASIN H3
BASIN H3 DA-H3 & BASIN H2 1.07 0.2 Weir BASIN C
BASIN C DA-C & BASIN H3 1.93 0.16 Weir BASIN B2
BASIN B2 DA-B2 & BASIN C 1.04 0.14 Pipe BASIN B1
BASIN G OFF-3, OFF-4 & DA-G 4.35 1.43 Weir BASIN B1
BASIN B1 DA-B1, BASINSE,B2& G 11.94 2.39 Weir CP-2

Refer to Appendix Il for Detailed required and provided volumes and Hydraflow Hydrographs
Extension for Civil 3D Routing Calculations. Figure 4 for Proposed Basins Exhibit to see the locations of
the basins.

44.1 CMP UNDERGROUND RETENTION TANK DESIGN (75-YR DESIGN LIFE)
CMP underground retention tank design will be provided in the final drainage report.

DISSIPATION OF STORED RUNOFF
For basins or portions of basins with no direct bleed off available, drywells are proposed in the on-site
storage facilities to dispose of the stormwater within thirty-six (36) hours. The calculation is as follows:
e Minimum percolating rate of a drywell (for planning purposes) = 0. 1 cfs
e Volume to be drained in 36 hours = 0.1 cfs * 36 hours * 3600 sec/hour = 12,960 cfs
e The number of drywells will be reduced if geotechnical testing for percolation rates determines
adequate infiltration is available in the native soils at lower depths. If the percolation rate of the
drywells is less than 0.1 cfs the number of drywells may have to be increased.

Basin B1 Provided Storage = 3,099 cf
3,099 cf / 12,960 cf= 0.24 (1 drywell is used).

Basin D Provided Storage = 7,069 cf
7,069 cf / 12,960 cf= 0.55 (1 drywell is used).

Basin E Provided Storage = 3,927 cf
3,927 cf / 12,960 cf= 0.30 (1 drywell is used).
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4.6

4.7

4.8

Basin G Provided Storage = 752 cf
752 cf /12,960 cf= 0.06 (1 drywell is used).

Open retention basins designed to provide storage within 0.50 ft depth or less do not require drywells.
Therefore, Basins A, B2, C, H1, H2, H3, L, N, O, and Q do not require drywells. All proposed basins, with
the exception of Basin A, will ultimately discharge excess runoff to Basin B1 south of the site. Basin B1
overflow will be directed southerly without increasing existing-conditions runoff (CP-2). Basin A
southeast of the site will ultimately discharge southeast of the site without increasing the existing-
conditions runoff (CP-3).

Refer to the Preliminary Grading and Drainage plans in Appendix IlI.

INLET CALCULATIONS
The inlet calculations will be provided in the final drainage report.

PIPE CAPACITY CALCULATIONS
The Pipe Capacity Calculations will be provided in the final drainage report.

ADEQ WATER QUALITY REQUIREMENTS

The total disturbed area of this site is approximately 8.86 acres. The Arizona Department of
Environmental Quality requires that any site disturbance over an acre is required to submit an NOI. A
NOI will be submitted to ADEQ for this site as this site disturbance is over 1 acre.

5. FLOOD SAFETY FOR DWELLINGS

5.1 FINISH FLOOR ELEVATIONS
All building finished floor elevations will be set a minimum of 14 inches above emergency overflow
points, and a minimum of 12 inches above the 100-year high-water elevation of any adjacent streets
and drainage paths.
6. CONCLUSIONS

6.1 OVERALL PROJECT:

1. The finish floor elevations will be designed a minimum of 12 inches above the 100-year water
surface in adjacent streets and drainage paths and a minimum of 14 inches above the low top of curb
of the lot.

2. Open and underground storage basins have been proposed to attenuate historical flows and
provide first flush retention.

3. Proposed ultimate outflows at historical control points (CP-2 and CP-3) do not exceed existing
conditions.

6.2 PROJECT PHASING:

The Project is to be constructed in a single phase.
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7. WARNING AND DISCLAIMER OF LIABILITY

RE: following page.

8. REFERENCES

1. Design Standards & Policies Manual, City of Scottsdale — January 2018.
Drainage Design Manual for Maricopa County, Arizona, Volume |, Hydrology, Flood Control District of
Maricopa County, Fourth Edition, November 18, 2009, amended through August 15, 2015.

3. Drainage Design Manual for Maricopa County, Arizona, Volume Il, Hydraulics, Flood Control District of
Maricopa County, August 15, 2015.
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GRADING & DRAINAGE

GRADING & DRAINAGE LANGUAGE

WARNING AND DISCLAIMER OF LIABILITY
The City’s Stormwater and Floodplain Management Ordinance is intended to
minimize the occurrence of losses, hazards and conditions adversely affecting the
public health, safety and general welfare which might result from flooding.
The Stormwater and Floodplain Management Ordinance identifies floodplains,
floodways, flood fringes and special flood hazard areas. However, a property outside
these areas could be inundated by floods. Also, much of the city is a dynamic flood
area; floodways, floodplains, flood fringes and special flood hazard areas may shift
from one location to another, over time, due to natural processes.
WARNING AND DISCLAIMER OF LIABILITY
The flood protection provided by the Stormwater and Floodplain Management
Ordinance is considered reasonable for regulatory purposes and is based on
scientific and engineering considerations. Floods larger than the base flood can
and will occur on rare occasions. Floodwater heights may be increased by
constructed or natural causes. The Stormwater and Floodplain Management
Ordinance does not create liability on the part of the city, any officer or
employee thereof, or the federal, state or county government for any flood
damages that result from reliance on the Ordinance or any administrative
decision lawfully made thereunder.
Compliance with the Stormwater and Floodplain Management Ordinance does
not ensure complete protection from flooding. Flood-related problems such as
natural erosion, streambed meander, or constructed obstructions and diversions
may occur and have an adverse effect in the event of a flood. You are advised to
consult your own engineer or other expert regarding these considerations.
| have read and understand the above.

Plan Check # Owner Date

Design Standards & Policies Manual
City of Scottsdale - 2018

APPENDIX 4-1C

Page 219
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FIGURE 1. VICINITY MAP
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FIGURE 3. FIRM MAP

NOTES TO USERS

This map is for use in administering the Nation Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage

small size. The community map repository should be consulted for
possible updated or additional flood hazard information
To_obtain more detailed inforr in areas where Base Flood Elevations
(BFES) and/or floodways have been determined, users are encouraged to consult
the Flood Profiles and Floodway Data and/or Summary of Stilwater Elevations
tables contained within the Flood Insurance Study (FIS) report that accompanies
this FIRM. ~Users should be aware that BFEs shown on the FIRM represent
rounded whole-foot elevations. These BFES are intended for flood insurance rating
purposes only and should not be used as the sole source of flood elevation
information. Accordingly, flood elevation data presented in the FIS report should be
utiized in conjunction with the FIRM for purposes of construction and/or floodplain
management
Coastal Base Flood Elevations shown on this map apply only landward of 0.0'
North American Vertical Datum of 1988 (NAVD 88). Users of this FIRM should be
aware that coastal flood elevations are also provided in the Summary of Stilwater
Elevalons taien th Flood Inaurance Stud reprt or s urdicon. Eievations

n in the Summary of Stilwater Elevations table should be

Consirucion andior Toodplain management puTposes when they are mqhav than
the elevations shown on this FIRM.
Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations
with regard to requirements of the National Flood Insurance Program. Floodway
widths and ofher pertinent floodway data are provided in the Flood Insurance Study
report for this jurisdiction
Certain areas not in Special Flood Hazard Areas may be protected by flood
control structures. Refer to Section 2.4 "Flood Protection Measures” of the Flood
Insurance Study report for information on flood control structures for this
jurisdiction.
The projection used in the preparation of this map was Arizona State Plane
Central zone (FIPSZONE 0202). The horizontal datum was NAD 83 HARN,
GRS1980 spheroid. Diffeences in datum, spheroid, projection or State Plane
zones used in the pr of FIRMs for result in slight
omitonal erancen 1 map featiros. acose. Ansaicion boudanes Thoss
differences do not affect the accuracy of this FIRM,
Flood elevations on this map are referenced to the North American Vertical Datum
of 1988 (NAVD 88). These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. Map users wishing to
obtain flood elevations referenced to the National Geodetic Vertical Datum of 1929
(NGVD 20) may use the folowing Marcopa County webste applctin

This web tool allows users to obtain point-specific datum conversion values by
200ming in and hovering over a VERTCON checkbox on the layers menu on the
tft ki of e scron. Tris VERTOON ca efrered n s wob spplcaon waa
also use NGVD

To obtain current elevation, descnmmn andlor location information for National
Geodetic Survey bench marks shown on this map, please contact the Information
Services Branch of the National Geodetic Survey at (301) 713-3242, or visit its
website at hitp:/www.ngs.noaagov. To obtain information about Geodetic

County Department of Transportation, please visit the Flood Control District of
Maricopa County website at:
ofm

Base map information shown on this FIRM was derived from multiple sources.
‘Aerial imagery was provided in digital format by the Maricopa County Department
of Public Warks, Flood Control District. The imagery is dated October 2009 to
November 2009. Addtional National Agricultural Imagery Program (NAIP) imagery
was provided by the Arizona State Land Department (ALRIS) and is dated 2007.
The coordinate system used for the production of the digitel FIRM is State Plane
‘Arizona Central NAD3 HARN, International Feet.
The profile base line depicted on this map represents the hydrauiic modeling
baselines that match flood profiles in the FIS report. As a result of improved
topographic data, the profie base line, in some cases, may deviate significantly
from the channel centerline or appear outside the SFHA.
Corporate limits shown on this map are based on the best data available at the
time of publication. Because changes due to annexations or de-annexations may
have occurred after this map was published, map users should contact appropriate
communtty offcials to verify current corporate limit locations.
Please refer to the separately printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Lising of Commiriles able contairing Natonl lood Insurance Program
" cach community, s well 5 & iging of The panels on which Gach
communty e focated
For Information on available products associated with this FIRM, visit the FEMA
Map Service Center (MSC) website at htip:/imsc.fema.gov. Available products
may include previously issued Letters of Map Change, a Flood Insurance Study
Report, or digital versions of this map. Many of these products can be ordered or
obtained directly from the MSC website.
If you have questions about this map, how to order products, or the National
Flood Insurance Program in general, please call the FEMA Map Information
eXchange (FMIX) at 1-877-FEMA MAP (1-677-336-2627) or visit the FEMA
website at http:/www fema govi.
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NOAA Atlas 14, Volume 1, Version 5

Location name: Scottsdale, Arizona, USA*
Latitude: 33.741°, Longitude: -111.8455°

Elevation: 2654 ft**
* source: ESRI Maps
** source: USGS
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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 | PE_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1

Durati | Average recurrence interval (years)
uration
1 | 2 5 10 || 25 50 100 || 200 | 500 || 1000
5-min 2.87 3.74 5.04 6.02 7.32 8.30 9.29 10.3 11.6 12.7
(2.39-3.53) || (3.13-4.60) || (4.18-6.18) || (4.94-7.34) || (5.94-8.89) || (6.65-10.0) || (7.33-11.2) || (8.00-12.4) || (8.82-14.0) || (9.42-15.3)
10-min 2.18 2.84 3.83 4.58 5.57 6.32 7.07 7.83 8.84 9.64
(1.82-2.68) || (2.38-3.50) || (3.17-4.70) || (3.77-5.59) || (4.52-6.77) || (5.06-7.64) || (5.57-8.52) || (6.09-9.43) || (6.71-10.7) || (7.17-11.7)
15-min 1.80 2.35 3.17 3.79 4.60 5.22 5.84 6.47 7.30 7.96
(1.50-2.22) || (1.97-2.89) || (2.62-3.88) || (3.11-4.62) || (3.73-5.60) || (4.18-6.31) || (4.61-7.04) || (5.04-7.79) || (5.55-8.81) || (5.92-9.65)
30-min 1.22 1.58 2.14 2.55 3.10 3.52 3.93 4.36 4.92 5.36
(1.01-1.49) || (1.32-1.95) || (1.77-2.62) || (2.10-3.11) || (2.51-3.77) || (2.82-4.25) || (3.10-4.74) || (3.39-5.25) || (3.74-5.93) || (3.99-6.50)
60-min 0.752 0.980 1.32 1.58 1.92 2.18 2.43 2.70 3.04 3.32
(0.626-0.924)|| (0.819-1.20) || (1.09-1.62) || (1.30-1.93) || (1.56-2.33) || (1.74-2.63) || (1.92-2.93) || (2.10-3.25) || (2.31-3.67) || (2.47-4.02)
2.hr 0.434 0.561 0.744 0.885 1.08 1.22 1.37 1.52 1.72 1.87
(0.366-0.521)|[(0.473-0.675)|(0.624-0.893)|| (0.735-1.06) || (0.883-1.28) || (0.990-1.45) || (1.09-1.62) || (1.20-1.80) || (1.32-2.04) || (1.42-2.24)
3-hr 0.311 0.397 0.517 0.612 0.745 0.850 0.959 1.07 1.23 1.35
(0.262-0.378)|/(0.336-0.485)|[(0.434-0.630)||(0.510-0.742)(|(0.612-0.897)|| (0.689-1.02) || (0.765-1.15) || (0.843-1.28) || (0.939-1.47) || (1.01-1.62)
6-hr 0.186 0.235 0.298 0.349 0.418 0.473 0.529 0.586 0.662 0.722
(0.161-0.220)||(0.203-0.277)|(0.256-0.350)(/(0.297-0.408)||(0.351-0.488)(0.392-0.549)||(0.433-0.614)|| (0.471-0.682)(|(0.520-0.770)|| (0.554-0.840)
12-hr 0.111 0.140 0.176 0.204 0.243 0.272 0.303 0.334 0.374 0.405
(0.097-0.130)||(0.122-0.163)|(0.152-0.204)(/(0.175-0.237)||(0.206-0.281)|[(0.229-0.315)||(0.251-0.350)|| (0.274-0.385)(|(0.300-0.434)|| (0.319-0.473)
24-hr 0.067 0.085 0.111 0.132 0.162 0.187 0.212 0.240 0.278 0.310
(0.059-0.077)||(0.075-0.098)||(0.098-0.128)|/(0.116-0.152)||(0.140-0.187)|[(0.159-0.215)||(0.178-0.246)|| (0.198-0.280)(|(0.224-0.328)|| (0.244-0.369)
2.da 0.038 0.049 0.065 0.078 0.096 0.111 0.126 0.143 0.166 0.185
Y 1((0.033-0.044)||(0.043-0.056)|[(0.056-0.074)||(0.067-0.089)|| (0.082-0.110)||(0.093-0.127)(|(0.105-0.146) | (0.118-0.167)||(0.134-0.197)||(0.146-0.222)
3-da 0.027 0.035 0.047 0.056 0.070 0.081 0.093 0.106 0.125 0.141
Y ((0.024-0.031)//(0.030-0.040)|[(0.041-0.053)||(0.049-0.064)||(0.060-0.080)||(0.069-0.093)||(0.078-0.108)||(0.088-0.124)||(0.101-0.148) || (0.111-0.168)
4-da 0.022 0.028 0.037 0.045 0.057 0.067 0.077 0.088 0.105 0.118
Y 1((0.019-0.025)|(0.024-0.032)([(0.033-0.043)||(0.040-0.052)||(0.049-0.065) |(0.057-0.076)||(0.065-0.089) |(0.073-0.103)||(0.085-0.123) | (0.094-0.141)
7-da 0.014 0.018 0.025 0.030 0.038 0.044 0.051 0.059 0.070 0.080
Y 1/(0.012-0.016))|(0.016-0.021)([(0.021-0.028)||(0.026-0.034)||(0.032-0.043) |(0.037-0.051)||(0.043-0.060) |(0.048-0.070)|| (0.056-0.084) | (0.063-0.097)
10-da 0.011 0.014 0.019 0.023 0.029 0.033 0.039 0.044 0.053 0.059
Y 11(0.009-0.012)([(0.012-0.016) [(0.016-0.021)||(0.020-0.026)||(0.024-0.033)||(0.028-0.038)||(0.032-0.045) |(0.036-0.052)|| (0.042-0.062) | (0.047-0.071)
20-da 0.007 0.009 0.012 0.014 0.017 0.020 0.023 0.026 0.030 0.033
Y 11(0.006-0.008)||(0.008-0.010)|[(0.010-0.013)||(0.012-0.016)||(0.015-0.020)|(0.017-0.023)(|(0.019-0.026) |(0.021-0.030)||(0.024-0.035)||(0.027-0.040)
30-da 0.005 0.007 0.009 0.011 0.014 0.016 0.018 0.020 0.023 0.025
Y 11(0.004-0.006)||(0.006-0.008) [(0.008-0.010)||(0.010-0.013)||(0.012-0.016)|(0.013-0.018)||(0.015-0.020) |(0.017-0.023)||(0.019-0.027)||(0.021-0.030)
45-da 0.004 0.005 0.007 0.009 0.011 0.012 0.014 0.016 0.018 0.020
y (0.003-0.005)||(0.005-0.006)||(0.006-0.008)|/(0.008-0.010)||(0.009-0.012)|((0.011-0.014)||(0.012-0.016)||(0.013-0.018)(|(0.015-0.021)|| (0.016-0.024)
60-da 0.003 0.004 0.006 0.007 0.009 0.010 0.011 0.013 0.014 0.016
Y 11(0.003-0.004)||(0.004-0.005) [(0.005-0.007)||(0.006-0.008)||(0.008-0.010)/|(0.009-0.012)|[(0.010-0.013) | (0.011-0.015)||(0.012-0.017)||(0.013-0.019)

1 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.
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PDS-based intensity-duration-frequency (IDF) curves

Latitude: 33.7410°, Longitude: -111.8455°
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Location name: Scottsdale, Arizona, USA*
Latitude: 33.741°, Longitude: -111.8455°

Elevation: 2654 ft**
* source: ESRI Maps
** source: USGS
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PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Average recurrence interval (years)

Duration

1 || 2 5 10 || 25 || 5 || 100 || 200 | 500 | 1000

5-min 0.239 0.312 0.420 0.502 0.610 0.692 0.774 0.857 0.967 1.06
(0.199-0.294)|[(0.261-0.383)|[(0.348-0.515)||(0.412-0.612)||(0.495-0.741)||(0.554-0.836)||(0.611-0.933)|[(0.667-1.03)(|(0.735-1.17)||(0.785-1.28)

10-min || 0.364 0.474 0.639 0.764 0.928 1.05 1.18 1.30 1.47 1.61
(0.303-0.447)|[(0.396-0.583)|[(0.529-0.783)||(0.628-0.932)|| (0.753-1.13) || (0.844-1.27) || (0.929-1.42) || (1.02-1.57) || (1.12-1.78) || (1.20-1.95)

15-min || __0:451 0.588 0.793 0.947 1.15 1.30 1.46 1.62 1.83 1.99
(0.376-0.554)|[(0.492-0.723)|[(0.655-0.971)|| (0.778-1.16) || (0.933-1.40) || (1.05-1.58) || (1.15-1.76) || (1.26-1.95) || (1.39-2.20) || (1.48-2.41)

30-min || 0-608 0.792 1.07 1.28 1.55 1.76 1.97 2.18 2.46 2.68
(0.506-0.746)|((0.662-0.974)|| (0.883-1.31) || (1.05-1.56) || (1.26-1.88) || (1.41-2.12) || (1.55-2.37) || (1.69-2.62) || (1.87-2.97) || (2.00-3.25)

60-min || 0-752 0.980 1.32 1.58 1.92 2.18 2.43 2.70 3.04 3.32
(0.626-0.924)|| (0.819-1.20) || (1.09-1.62) || (1.30-1.93) || (1.56-2.33) || (1.74-2.63) || (1.92-2.93) || (2.10-3.25) || (2.31-3.67) || (2.47-4.02)

oohr 0.869 1.12 1.49 1.77 2.15 2.44 2.74 3.03 3.43 3.74
(0.733-1.04) || (0.947-1.35) || (1.25-1.79) || (1.47-2.12) || (1.77-2.56) || (1.98-2.90) || (.19-3.25) || (2.39-3.60) || (2.65-4.07) || (2.84-4.47)

achr 0.934 1.19 1.55 1.84 2.24 2.55 2.88 3.22 3.69 4.07
(0.787-1.14) || (1.01-1.46) || (1.30-1.89) || (1.53-2.23) || (1.84-2.70) || (2.07-3.06) || (2.30-3.46) || (2.53-3.86) || (2.82-4.42) || (3.04-4.88)

6-hr 1.12 1.41 1.79 2.09 2.51 2.83 3.7 3.51 3.97 4.33
(0.966-1.32) || (1.22-1.66) || (1.54-2.10) || (1.78-2.45) || (2.11-2.92) || (2.35-3.29) || (2.59-3.68) || (2.82-4.09) || (3.12-4.61) || (3.32-5.03)

12-hr 1.35 1.69 2.12 2.47 2.93 3.29 3.66 4.02 4.51 4.89
(1.17-1.57) || (1.47-1.97) || (1.84-2.47) || (2.12-2.86) || (2.49-3.39) || (2.76-3.80) || (3.03-4.22) || (3.30-4.65) || (3.62-5.24) || (3.85-5.71)

24-hr 1.62 2.06 2.68 3.19 3.91 4.49 5.11 5.76 6.69 7.44
(1.43-1.86) || (1.82-2.37) || (2.36-3.09) || (2.78-3.67) || (3.37-4.50) || (3.82-5.17) || (4.29-5.92) || (4.76-6.72) || (5.38-7.89) || (5.87-8.88)

o-da 1.86 2.37 3.13 3.75 4.62 5.33 6.08 6.88 8.01 8.92
Y || (1.62-2.14) || (2.072.73) || (2.72-3.60) || (3.25-4.30) || (3.96-5.31) || (4.51-6.14) || (5.08-7.06) || (5.66-8.05) || (6.44-9.48) || (7.04-10.7)

3da 1.98 2.55 3.39 4.08 5.07 5.88 6.76 7.70 9.04 10.2
Y || (1.74-2.28) || (2.23-2.92) || (2.96-3.88) || (3.54-4.66) || (4.36-5.80) || (5.00-6.76) || (5.67-7.82) || (6.36-8.99) || (7.30-10.7) || (8.04-12.1)

Ada 2.12 2.72 3.64 4.41 5.52 6.44 7.44 8.52 10.1 11.4
Y | (1.86-2.42) || (2.39-3.11) || (3.19-4.16) || (3.84-5.02) || (4.76-6.30) || (5.49-7.38) || (6.26-8.58) || (7.06-9.93) || (8.16-11.9) || (9.04-13.6)

7-da 2.44 3.14 4.21 5.11 6.42 7.51 8.71 10.0 11.9 13.5
Y || (2.13-2.82) || (2.74-3.61) || (3.67-4.85) || (4.42-5.87) || (5.49-7.39) || (6.36-8.68) || (7.27-10.1) || (8.23-11.8) || (9.57-14.2) || (10.6-16.3)

10-da 2.68 3.44 4.61 5.57 6.96 8.12 9.38 10.7 12.7 14.4
Y || (2.35-3.07) || (3.02-3.94) || (4.02-5.27) || (4.83-6.36) || (5.98-7.97) || (6.90-9.33) || (7.86-10.9) || (8.87-12.6) || (10.3-15.1) || (11.4-17.3)

20-da 3.42 4.41 5.85 7.00 8.59 9.86 11.2 12.6 14.6 16.2
Y || (3.00-3.90) || (3.87-5.03) || (5.12-6.67) || (6.09-7.96) || (7.42-9.81) || (8.44-11.3) || (9.49-12.9) || (10.5-14.7) || (12.0-17.2) || (13.1-19.3)

30-da 4.06 5.24 6.96 8.31 10.2 11.6 13.1 14.7 16.9 18.7
Y || (3.57-4.64) || (4.61-5.98) || (6.11-7.92) || (7.26-9.43) || (8.81-11.6) || (10.0-13.3) || (11.2-15.1) || (12.4-17.0) || (14.0-19.8) || (15.3-22.1)

45-da 4.86 6.28 8.34 9.93 12.1 13.8 15.6 17.5 20.1 221
Y || (4.28-553) || (5.53-7.14) || (7.32-9.47) || (8.68-11.3) || (10.5-13.8) || (11.9-15.8) || (13.3-17.9) || (14.7-20.3) || (16.6-23.6) || (18.0-26.3)

60 5.47 7.09 9.37 1.1 13.4 15.2 17.1 19.0 21.6 23.6
AY || (4.83-6.21) || (6.25-8.03) || (8.25-10.6) || (9.73-12.6) || (11.7-15.3) || (13.1-17.4) || (14.6-19.6) || (16.1-21.9) || (18.0-25.3) || (19.4-28.0)

L 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.
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PDS-based depth-duration-frequency (DDF) curves
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EXISTING OVERALLSITE C,,
Pavement DESERT TOTAL AREA Cwt
LANDSCAPE

C-VALUE 0.95 0.45

AREA (ac) 0.00 6.15 6.15 0.45
| S S |

EX-Al 0.00 5.68 5.68 0.45
EX-B1 0.00 0.47 0.47 0.45

EXISTING OFFSITE SITE C,,

Pavement DESERT TOTAL AREA Cwt
LANDSCAPE
C-VALUE 0.95 0.45
AREA (ac) 3.31 0.49 3.80 0.89
——— 11

EX-OFF-1 3.31 0.00 3.31 0.95
EX-OFF-2 0.00 0.31 0.31 0.45
EX-OFF-3 0.00 0.10 0.10 0.45
EX-OFF-4 0.00 0.08 0.08 0.45




PROPOSED OVERALL SITE C,,

DESERT

Building/ DESERT
TOTAL AREA Cwt
Pavement LANDSCAPE
C-VALUE 0.95 0.45
AREA (ac) 3.36 2.79 6.15 0.72
[ [ 1 1]
DA-A 0.06 0.14 0.19 0.60
DA-B1 0.37 0.30 0.67 0.73
DA-B2 0.08 0.08 0.16 0.70
DA-C 0.14 0.17 0.31 0.67
DA-D1 0.36 0.09 0.45 0.85
DA-D2 0.00 0.01 0.01 0.45
DA-E1 0.28 0.06 0.35 0.86
DA-E2 0.27 0.04 0.32 0.88
DA-E3 0.58 0.16 0.74 0.84
DA-E4 0.23 0.13 0.36 0.77
DA-G 0.27 0.30 0.57 0.68
DA-H1 0.07 0.03 0.10 0.80
DA-H2 0.17 0.16 0.33 0.70
DA-H3 0.07 0.11 0.18 0.64
DA-L 0.08 0.06 0.14 0.75
DA-N 0.03 0.07 0.09 0.60
DA-O 0.28 0.83 1.10 0.58
DA-Q 0.02 0.04 0.06 0.59
PROPOSED OFFSITE SITE C,,

Pavement TOTAL AREA Cwt
LANDSCAPE

C-VALUE 0.95 0.45

AREA (ac) 3.33 0.47 3.80 0.89
I I I R B

OFF-1 3.31 0.00 3.31 0.95
OFF-2 0.02 0.29 0.31 0.48
OFF-3 0.00 0.10 0.10 0.45
OFF-4 0.00 0.08 0.08 0.45




STORMWATER STORAGE

BASIN A
ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT
(FT) (SF) (FT) (CF) (CF)
2638.9 418 0 Bottom
0.50 258
2639.4 613 258 Volume Provided (HWE)
0.50 362
2639.9 834 620 Top
BASIN B1
ELEV. AREA DEPTH | AVG VOLUME SUM VOLUME COMMENT
(FT) (SF) (FT) (CF) (CF)
2634.5 1,214 0 Bottom
0.50 750
2635.0 1,788 750
0.50 1,033
2635.5 2,343 1,783
0.50 1,316
2636.0 2,923 3,099 Volume Provided (HWE)
0.50 1,598
2636.5 3,471 4,698 TOP
BASIN B2
ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT
(FT) (SF) (FT) (CF) (CF)
2637.5 379 0 Bottom
0.50 247
2638.0 608 247 Volume Provided (HWE)
0.50 368
2638.5 863 614 Top
BASIN C
ELEV. AREA DEPTH | AVG VOLUME SUM VOLUME COMMENT
(FT) (SF) (FT) (CF) (CF)
2638.5 835 0 Bottom
0.50 522
2639.0 1,252 522 Volume Provided (HWE)
0.50 737
2639.5 1,695 1,259 Top




BASIN G

ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT
(FT) (SF) (FT) (CF) (CF)
2638.5 169 0 Bottom
0.50 134
2639.0 369 134
0.50 246
2639.5 615 380
0.50 372
2640.0 872 752 Volume Provided (HWE)
0.50 507
2640.5 1,154 1,259 Top
BASIN H1
ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT
(FT) (SF) (FT) (CF) (CF)
2643.0 349 0 Bottom
0.40 165
2643.4 474 165
0.10 49
2643.5 508 214 Volume Provided (HWE)
0.50 300
2644.0 692 514 Top
BASIN H2
ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT
(FT) (SF) (FT) (CF) (CF)
2642.0 1,969 0 Bottom
0.50 1,098
2642.5 2,423 1,098 Volume Provided (HWE)
0.50 1,331
2643.0 2,901 2,429 Top
BASIN H3
ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT
(FT) (SF) (FT) (CF) (CF)
2641.5 353 0 Bottom
0.50 219
2642.0 522 219 Volume Provided (HWE)
0.50 332
2642.5 807 551 Top




BASIN L

ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT
(FT) (SF) (FT) (CF) (CF)
2643.0 564 0 Bottom
0.50 342
2643.5 804 342 Volume Provided (HWE)
0.50 475
2644.0 1,098 817 Top
BASIN N
ELEV. AREA DEPTH | AVG VOLUME SUM VOLUME COMMENT
(FT) (SF) (FT) (CF) (CF)
2643.5 287 0 Bottom
0.50 180
2644.0 432 180 Volume Provided (HWE)
0.50 259
2644.5 603 439
0.50 350
2645.0 799 789 Top
BASIN O
ELEV. AREA DEPTH AVG VOLUME SUM VOLUME COMMENT
(FT) (SF) (FT) (CF) (CF)
2645.0 2,178 0 Bottom
0.50 1,193
2645.5 2,592 1,193 Volume Provided (HWE)
0.50 1,406
2646.0 3,031 2,598 Top
BASIN Q
ELEV. AREA DEPTH | AVG VOLUME SUM VOLUME COMMENT
(FT) (SF) (FT) (CF) (CF)
2645.5 102 0 Bottom
0.50 74
2646.0 195 74 Volume Provided (HWE)
1.00 326
2647.0 456 400 Top




Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |Rational 0.213 1 5 64 — e e DA Q
2 |Reservoir 0.007 1 10 11 1 2646.11 63.0 Basin Q Flow
3 |Rational 0.346 1 5 104 —— e e DA N1
4 Combine 0.346 1 5 114 2,3 | e ———— Basin N Inflow
5 |Reservoir 0.000 1 n/a 0 4 2643.82 114 Basin N Outflow
6 |Rational 0.572 1 5 172 — e e DAL
7 Combine 0.572 1 5 172 56 | @ - ———— Basin L Inflow
8 |Reservoir 0.000 1 n/a 0 7 2643.25 172 Basin L Outflow
9 |Rational 0.481 1 5 144 —— - DA H1
10 |Reservoir 0.000 1 n/a 0 9 2643.35 144 Basin H1 Outflow
11 |Rational 3.835 1 5 1,150 —— e e DA O
12 |Rational 0.894 1 5 268 —_— | - OFF 2
13 |Combine 4.729 1 5 1,419 1,12 | - Basin O Inflow
14 |Reservoir 0.166 1 10 226 13 2645.57 1,401 Basin O Outflow
15 |Rational 1.388 1 5 417 —_— | - DA H2
16 |Combine 1.388 1 5 643 8,10, 14, B e Basin H2 Inflow
17 |Reservoir 0.000 1 n/a 0 11% 2642.29 643 Basin H2 Outflow
18 |Rational 0.692 1 5 208 — | — DA H3
19 |Rational 2.330 1 5 699 — — DA G
20 |[Rational 0.270 1 5 81 —_— | - OFF 3
21 |Rational 0.216 1 5 65 —— e e OFF 4
22 |[Combine 2.816 1 5 845 19,20,21 | - - Basin G Inflow
23 |Combine 0.692 1 5 208 17,18, | - - Basin H3 Inflow
24 |Reservoir 0.000 1 n/a 0 23 2641.98 208 Basin H3 Outflow
25 |[Rational 1.248 1 5 374 —— - DAC
26 |Combine 1.248 1 5 374 24,25 | - - Basin C Inflow
27 |Reservoir 0.000 1 n/a 0 26 2638.86 374 Basin C Outflow
28 |Reservoir 0.187 1 10 100 22 2640.08 826 Basin G Outflow
29 |[Rational 0.673 1 5 202 —_— | - DA B2
30 |Combine 0.673 1 5 202 27,29 | - - Basin B2 Inflow
31 |Reservoir 0.000 1 n/a 0 30 2637.91 202 Basin B2 Outflow
32 |Rational 0.685 1 5 206 — — DA A
33 |Reservoir 0.342 1 8 205 32 2639.56 371 Basin A Outfall
34 |Rational 18.90 1 5 5,670 —_— | - OFF-1

231106-Hydraflow V2.gpw

Return Period: 10 Year

Thursday, 10/ 10 / 2024




Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024

2

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

35 |Rational 0.027 1 5 8 | e | e e DA D2

36 |Rational 2.299 1 5 690 | | e | e DA D1

37 |Rational 1.809 1 5 543 | e | e e DA E1

38 |Rational 1.692 1 5 508 | | e e DA E2

39 |Rational 3.736 1 5 1,121 | | e e DA E3

40 |Rational 1.666 1 5 500 | e | e e DA E4

41 |Combine 21.23 1 5 6,368 34,3536, | - | o Basin D Inflow

42 |Reservoir 1.987 1 10 6,365 Y| 2635.67 5,578 Basin D Outflow

43 |Combine 10.45 1 5 9,037 37,38,39, | - | Basin E Inflow

44 |Reservoir 1.898 1 15 5,667 4021;2 2634.63 3,591 Basin E Outflow

45 |Rational 2.940 1 5 882 | e | e DA B1

46 |Combine 2.940 1 5 6,649 28,31,44, |  -—— | Basin B1 Inflow

47 |Reservoir 1.384 1 44 3,560 ‘41156 2636.14 3,538 Basin B1 Outflow

231106-Hydraflow V2.gpw

Return Period: 10 Year

Thursday, 10/ 10/ 2024




Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024

64

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |Rational 0.328 1 5 99 — e e DA Q
2 |Reservoir 0.013 1 15 45 1 2646.40 95.6 Basin Q Flow
3 |Rational 0.534 1 5 160 —— e e DA N1
4 Combine 0.534 1 5 206 2,3 | e ———— Basin N Inflow
5 |Reservoir 0.010 1 45 27 4 2644.01 181 Basin N Outflow
6 |Rational 0.883 1 5 265 — e e DAL
7 Combine 0.883 1 5 292 56 | @ - ———— Basin L Inflow
8 |Reservoir 0.000 1 n/a 0 7 2643.43 292 Basin L Outflow
9 |Rational 0.742 1 5 223 — e — DA H1
10 |Reservoir 0.036 1 10 10 9 2643.51 220 Basin H1 Outflow
11 |Rational 5.919 1 5 1,776 —— e e DA O
12 |Rational 1.381 1 5 414 —_— | - OFF 2
13 |Combine 7.300 1 5 2,190 1,12 | - Basin O Inflow
14 |Reservoir 1.187 1 9 997 13 2645.78 1,989 Basin O Outflow
15 |Rational 2.143 1 5 643 —_— | - DA H2
16 |Combine 2.143 1 5 1,650 8,10, 14, B e Basin H2 Inflow
17 |Reservoir 0.277 1 24 553 11% 2642.55 1,242 Basin H2 Outflow
18 |Rational 1.069 1 5 321 — | — DA H3
19 |Rational 3.596 1 5 1,079 — — DA G
20 |[Rational 0.417 1 5 125 —_— | - OFF 3
21 |Rational 0.334 1 5 100 —— e e OFF 4
22 |[Combine 4.347 1 5 1,304 19,20,21 | - - Basin G Inflow
23 |Combine 1.069 1 5 874 17,18, | - - Basin H3 Inflow
24 |Reservoir 0.201 1 34 639 23 2642.32 431 Basin H3 Outflow
25 |[Rational 1.927 1 5 578 —— - DAC
26 |Combine 1.927 1 5 1,217 24,25 | - - Basin C Inflow
27 |Reservoir 0.160 1 46 698 26 2639.10 662 Basin C Outflow
28 |Reservoir 1.432 1 8 559 22 2640.32 1,069 Basin G Outflow
29 |[Rational 1.039 1 5 312 —_— | - DA B2
30 |Combine 1.039 1 5 1,009 27,29 | - - Basin B2 Inflow
31 |Reservoir 0.138 1 59 760 30 2638.22 409 Basin B2 Outflow
32 |Rational 1.058 1 5 317 — — DA A
33 |Reservoir 0.586 1 7 317 32 2639.63 421 Basin A Outfall
34 |Rational 29.17 1 5 8,752 —_— | - OFF-1

231106-Hydraflow V2.gpw

Return Period: 100 Year

Thursday, 10/ 10/ 2024
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Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

35 |Rational 0.042 1 5 13 | | e DA D2

36 |Rational 3.549 1 5 1,065 | - | | e DA D1

37 |Rational 2.793 1 5 838 | | e e DA E1

38 |Rational 2.613 1 5 784 | | e e DA E2

39 |Rational 5.767 1 5 1,730 | | e | e DA E3

40 |Rational 2.572 1 5 772 | | e DA E4

41 |Combine 32.76 1 5 9,829 34,3536, | - | o Basin D Inflow

42 |Reservoir 2.426 1 10 9,827 41 2637.84 8,866 Basin D Outflow

43 |Combine 15.59 1 5 13,950 37,38,39, | - | Basin E Inflow

44 |Reservoir 8.685 1 8 10,581 404’1;2 2635.79 3,885 Basin E Outflow

45 |Rational 4.538 1 5 1,361 | | e | e DA B1

46 |Combine 11.94 1 8 13,262 28,31,44, |  -—— | Basin B1 Inflow

47 |Reservoir 2.390 1 20 10,173 ‘41156 2636.20 3,738 Basin B1 Outflow

231106-Hydraflow V2.gpw

Return Period: 100 Year

Thursday, 10/ 10/ 2024




Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024

Thursday, 10 /10 / 2024

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 29.8944 9.9000 0.8677 | -
2 33.6567 8.9000 0.8355 | @ -
3 0.0000 0.0000 0.0000 | @ -
5 50.0384 9.6000 0.8568 | @ -
10 55.5820 9.1000 0.8406 | @ -
25 67.7482 9.1000 0.8413 | -
50 77.5874 9.2000 0.8431 | e
100 87.5307 9.2000 0.8459 | -

File name: SampleFHA.idf

Intensity =B / (Tc + D)*E

Return Intensity Values (in/hr)

Period

(Yrs) |5 min 10 15 20 25 30 35 40 45 50 55 60

1 2.87 2.23 1.84 1.57 1.37 1.22 1.10 1.00 0.92 0.86 0.80 0.75
2 3.73 2.89 2.37 2.03 1.77 1.58 1.43 1.31 1.20 1.12 1.04 0.98
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 5.03 3.91 3.22 2.75 2.40 2.14 1.93 1.76 1.63 1.51 1.41 1.32
10 6.01 4.66 3.83 3.27 2.86 2.55 2.30 2.1 1.94 1.80 1.68 1.58
25 7.31 5.66 4.66 3.97 3.48 3.10 2.80 2.56 2.36 2.19 2.05 1.92
50 8.29 6.43 5.29 4.51 3.95 3.52 3.18 291 2.68 249 2.32 2.18
100 9.28 7.19 5.91 5.04 4.41 3.93 3.55 3.24 2.99 2.77 2.59 243

Tc =time in minutes. Values may exceed 60.

Precip. file name: Sample.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 0.00 2.20 0.00 3.30 4.25 5.77 6.80 7.95
SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00
Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 7.10




Pond Report >

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Thursday, 10/ 10 / 2024
Pond No. 1 - Basin Q
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2645.50 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 2645.50 34 0 0

1.00 2646.00 195 103 103

2.00 2647.00 456 316 420
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 1.00 0.00 0.00 0.00 Crest Len (ft) = 3.14 0.00 0.00 0.00
Span (in) = 1.00 0.00 0.00 0.00 Crest EL. (ft) = 2646.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EI. (ft) = 2646.00 0.00 0.00 0.00 Weir Type =1 - -—-
Length (ft) = 35.34 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 6.37 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)

Multi-Stage = n/a No No No TW Elev. (ft) 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage (ft) Stage / Discharge Elev (ft)
2.00 2647.50
1.80 / 2647.30
1.60 J/ 2647.10
1.40 — 2646.90
1.20 2646.70
1.00 —_— 2646.50
0.80 — 2646.30

_—
0.60 — 2646.10
0.40 2645.90
0.20 2645.70
0.00 2645.50
0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020
Discharge (cfs)

Total Q



Pond Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024
Pond No. 2 - Basin N

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2643.50 ft

Stage / Storage Table

Thursday, 10 /10 / 2024

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 2643.50 287 0 0
0.50 2644.00 432 178 178
1.00 2644.50 603 258 436
1.50 2645.00 799 349 785
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 3.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 2644.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert EI. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad -—- -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
2.00 2645.50
1.80 2645.30
1.60 2645.10
1.40 // 2644.90
//
1.20 ] 2644.70
//
1.00 / 2644.50
0.80 // 2644.30
0.60 // 2644.10
0.40 2643.90
0.20 2643.70
0.00 2643.50
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Total Q

Discharge (cfs)



Pond Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024
Pond No. 3 - Basin L

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2643.00 ft

Stage / Storage Table

Thursday, 10 /10 / 2024

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 2643.00 564 0 0
0.50 2643.50 804 340 340
1.00 2644.00 1,098 473 814
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 3.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 2643.50 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
1.00 2644.00
/
0.90 / 2643.90
0.80 // 2643.80
0.70 // 2643.70
0.60 // 2643.60
0.50 2643.50
0.40 2643.40
0.30 2643.30
0.20 2643.20
0.10 2643.10
0.00 2643.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00
Discharge (cfs)

Total Q
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024
Pond No. 4 - Basin H1

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2643.00 ft

Stage / Storage Table

Thursday, 10 /10 / 2024

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 2643.00 349 0 0
0.40 2643.40 474 164 164
0.50 2643.50 508 49 213
1.00 2644.00 692 299 512
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 5.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 2643.50 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad -—- -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
1.00 /— 2644.00
//
0.90 // 2643.90
0.80 // 2643.80
0.70 // 2643.70
0.60 /’ 2643.60
0.50 2643.50
0.40 2643.40
0.30 2643.30
0.20 2643.20
0.10 2643.10
0.00 2643.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Total Q

Discharge (cfs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024
Pond No. 5 - Basin O

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2645.00 ft

Stage / Storage Table

Thursday, 10 /10 / 2024

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 2645.00 2,178 0 0
0.50 2645.50 2,592 1,191 1,191
1.00 2646.00 3,031 1,404 2,595
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 3.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 2645.50 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
1.00 2646.00
/
0.90 / 2645.90
0.80 // 2645.80
0.70 // 2645.70
0.60 // 2645.60
0.50 2645.50
0.40 2645.40
0.30 2645.30
0.20 2645.20
0.10 2645.10
0.00 2645.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00
Discharge (cfs)

Total Q
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024
Pond No. 6 - Basin H2

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2642.00 ft

Stage / Storage Table

Stage (ft)

0.00
0.50
1.00

Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

2642.00 1,969 0 0
2642.50 2,423 1,096 1,096
2643.00 2,901 1,329 2,425

Thursday, 10 /10 / 2024

Culvert / Orifice Structures

Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 8.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EI. (ft) = 2642.50 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert EL. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
1.00 // 2643.00
0.90 / ,/ 2642.90
0.80 — 2642.80
//
0.70 / 2642.70
0.60 // 2642.60
0.50 2642.50
0.40 2642.40
0.30 2642.30
0.20 2642.20
0.10 2642.10
0.00 2642.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Discharge (cfs)

Total Q



Pond Report 33

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Thursday, 10/ 10 / 2024
Pond No. 7 - Basin H3
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2641.50 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 2641.50 353 0 0

0.50 2642.00 522 217 217

1.00 2642.50 807 330 547
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 2.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EL. (ft) = 2642.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = - - - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)

Multi-Stage = n/a No No No TW Elev. (ft) 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage (ft) Stage / Discharge Elev (ft)
1.00 — 2642.50
/
/
0.90 | 2642.40
0.80 / 2642.30
0.70 2642.20
0.60 / 2642.10
0.50 2642.00
0.40 2641.90
0.30 2641.80
0.20 2641.70
0.10 2641.60
0.00 2641.50
0.00 0.06 0.12 0.18 0.24 0.30 0.36 0.42 0.48 0.54 0.60
Discharge (cfs)

Total Q
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024
Pond No. 8 - BasinC

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2638.50 ft

Stage / Storage Table

Stage (ft)

0.00
0.50
1.00

Elevation (ft)

2638.50
2639.00
2639.50

Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
835 0 0
1,252 518 518
1,695 734 1,252

Thursday, 10 /10 / 2024

Culvert / Orifice Structures

Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 2.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EI. (ft) = 2639.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert EL. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
1.00 / 2639.50
0.90 // 2639.40
0.80 // 2639.30
0.70 / 2639.20
0.60 / 2639.10
0.50 2639.00
0.40 2638.90
0.30 2638.80
0.20 2638.70
0.10 2638.60
0.00 2638.50
0.00 0.50 1.00 1.50 2.00
Discharge (cfs)

Total Q
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024
Pond No. 9 - Basin G

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2638.50 ft

Stage / Storage Table

Thursday, 10 /10 / 2024

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 2638.50 169 0 0
0.50 2639.00 369 131 131
1.00 2639.50 615 243 374
1.50 2640.00 872 370 744
2.00 2640.50 1,154 505 1,249
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 3.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 2640.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert EL. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad - -—-
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
2.00 — 2640.50
/,
1.80 // 2640.30
/
1.60 —— 2640.10
1.40 2639.90
1.20 2639.70
1.00 2639.50
0.80 2639.30
0.60 2639.10
0.40 2638.90
0.20 2638.70
0.00 2638.50
0.00 0.50 1.00 1.50 2.00 2.50 3.00

Total Q

Discharge (cfs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024

Pond No. 11 - Basin B2
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2637.50 ft

Stage / Storage Table

Thursday, 10 /10 / 2024

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 2637.50 379 0 0

0.50 2638.00 608 244 244

1.00 2638.50 863 366 610
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 6.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 6.00 0.00 0.00 0.00 Crest EL. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 2638.00 0.00 0.00 0.00 Weir Type = - - - -
Length (ft) = 40.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.50 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)

Multi-Stage = n/a No No No TW Elev. (ft) 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage (ft) Stage / Discharge Elev (ft)
1.00 ) 2638.50
7
0.90 2638.40
//
0.80 /,/ 2638.30
0.70 —— ] 2638.20
0.60 // 2638.10
0.50 2638.00
0.40 2637.90
0.30 2637.80
0.20 2637.70
0.10 2637.60
0.00 2637.50
0.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36 0.40
Discharge (cfs)

Total Q
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024
Pond No. 12 - Basin A

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2638.90 ft

Stage / Storage Table

Stage (ft)

0.00
0.50
1.00

Elevation (ft)

2638.90
2639.40
2639.90

Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
418 0 0
613 256 256
814 356 612

Thursday, 10 /10 / 2024

Culvert / Orifice Structures

Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 2.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EI. (ft) = 2639.40 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert EL. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
1.00 / 2639.90
0.90 // 2639.80
0.80 // 2639.70
0.70 / 2639.60
0.60 / 2639.50
0.50 2639.40
0.40 2639.30
0.30 2639.20
0.20 2639.10
0.10 2639.00
0.00 2638.90
0.00 0.50 1.00 1.50 2.00
Discharge (cfs)

Total Q
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024
Pond No. 13 - Basin D

Pond Data

Thursday, 10 /10 / 2024

UG Chambers -Invert elev. = 2631.00 ft, Rise x Span = 10.00 x 10.00 ft, Barrel Len = 155.00 ft, No. Barrels = 1, Slope = 0.00%, Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 2631.00 n/a 0 0
1.00 2632.00 n/a 634 634
2.00 2633.00 n/a 1,101 1,735
3.00 2634.00 n/a 1,339 3,074
4.00 2635.00 n/a 1,475 4,549
5.00 2636.00 n/a 1,541 6,089
6.00 2637.00 n/a 1,541 7,630
7.00 2638.00 n/a 1,474 9,105
8.00 2639.00 n/a 1,338 10,443
9.00 2640.00 n/a 1,100 11,543
10.00 2641.00 n/a 633 12,176
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 6.00 18.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 6.00 18.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EI. (ft) = 2631.00 2639.40 0.00 0.00 Weir Type = - - - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
10.00 — 2641.00
8.00 r 2639.00
6.00 2637.00
4.00 / 2635.00
2.00 / 2633.00
0.00 2631.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
Discharge (cfs)

Total Q
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Thursday, 10/ 10 / 2024
Pond No. 14 - Basin E
Pond Data

UG Chambers -Invert elev. = 2626.00 ft, Rise x Span = 10.00 x 10.00 ft, Barrel Len =50.00 ft, No. Barrels =1, Slope =0.00%, Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 2626.00 n/a 0 0
1.00 2627.00 n/a 204 204
2.00 2628.00 n/a 355 560
3.00 2629.00 n/a 432 992
4.00 2630.00 n/a 476 1,467
5.00 2631.00 n/a 497 1,964
6.00 2632.00 n/a 497 2,461
7.00 2633.00 n/a 476 2,937
8.00 2634.00 n/a 432 3,369
9.00 2635.00 n/a 355 3,724
10.00 2636.00 n/a 204 3,928
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 18.00 0.00 0.00 0.00 Crest Len (ft) Inactive 0.00 0.00 0.00
Span (in) = 18.00 0.00 0.00 0.00 Crest EL. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EI. (ft) = 2634.00 0.00 0.00 0.00 Weir Type = - - - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)

Multi-Stage = nla No No No TW Elev. (ft) = 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage (ft) Stage / Discharge Elev (ft)
10.00 — 2636.00
/
8.00 2634.00
6.00 2632.00
4.00 2630.00
2.00 2628.00
0.00 2626.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Discharge (cfs)

Total Q
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024

Pond No. 15 - Basin B1
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2634.50 ft

Stage / Storage Table

Thursday, 10 /10 / 2024

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 2634.50 1,214 0 0
0.50 2635.00 1,788 746 746
1.00 2635.50 2,343 1,029 1,775
1.50 2636.00 2,923 1,314 3,089
2.00 2636.50 3,471 1,596 4,685
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 10.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 2636.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert EL. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
2.00 2636.50
/
/
1.80 2636.30
/
1.40 2635.90
1.20 2635.70
1.00 2635.50
0.80 2635.30
0.60 2635.10
0.40 2634.90
0.20 2634.70
0.00 2634.50
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Total Q

Discharge (cfs)
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i CITY OF
Reqguest for Stormwater Storage Waiver SCOTTSDALE

City of Scottsdale Plan/Case Numbers:
-DR-___ - PP - PC#

Requests for stormwater storage waivers are reviewed as part of case submittals for the associated project. This form should be
included in the preliminary drainage report with the applicant’s portion completed. The preliminary drainage report shall include
supporting documentation and analysis as needed to support the requested wavier.

Date 06/07/2024 Artessa Pinnacle Peak

Project Name
Project Location SWC Dynamite Boulevard and Alma School Road, Scottsdale, Arizona 85262

Applicant Contact Ali Fakih Company Name Sustainability Engineering Group LLC
Phone 480-588-7226 E-mail ali@seg.com
Address VA

Waiver Criteria

A project must meet at least one of three criteria listed below for the city to consider waiving some or all required stormwater storage.
However, regardless of the criteria, a waiver will only be granted if the applicant can demonstrate that the effect of a waiver
will not increase the potential for flooding on any property. Check the applicable box and provide a signed and sealed

engineering report and supporting engineering analysis that demonstrate the project meets the criteria and that the effect of a waiver
will not increase the potential for flooding on any property.

If the runoff for the project has been included in a storage facility at another location, the applicant must demonstrate that the
stormwater storage facility was specifically designed to accommodate runoff from the subject property and that the runoff will be
conveyed to this location through an adequately designed conveyance facility.

It should be noted that reductions in stormwater storage relating to

~ ] 1. The development is adjacent to a conveyance facility that an engineering analysis shows is designed and constructed to
handle the additional runoff from the site as a result of development.

2. The development is on a parcel less than one-half acre in size.

|o] 3. Stormwater storage requirements conflict with requirements of the Environmentally Sensitive Lands Ordinance (ESLO).

For a full storage waiver, a conflict with ESLO is limited to:

e Property located in the hillside landform as defined in the city Zoning Ordinance
e Property in the upper desert landform that has a land slope steeper than 5% as defined in the city Zoning Ordinance

e Property within the ESL zoning overlay district where the only viable location for a stormwater storage basin
requires blasting

This full waiver only applies to those portions of property meeting one of these three requirements.

100-year/2-hour storage is allowed, but not required for redevelopment projects and development within the ESL zoning
overlay. Rather, these projects must store enough stormwater to attenuate post-development flows to predevelopment
levels, considering the 10- and 100-year storm events (S.R.C. Sections 37-50 and 37-51).

By signing below, | certify that the stated project meets the waiver criteria selected above as demonstrated by the attached
documentation.

Stormwater Management Department
7447 E Indian School Road, Suite 125, Scottsdale, AZ 85251 ¢ Phone: 480-312-2500

Request for Stormwater Storage Waiver Rev. 9-Sep-18



Request for Stormwater Storage Waiver ¢ {griciaie

City of Scottsdale Plan/Case Numbers:
-DR-___ - PP - PC#

CITY STAFF TO COMPLETE THIS PAGE

Project Name Artessa Pinnacle Peak

Check Appropriate Boxes:

Meets waiver criteria (specify): 1 2 3

Recommended Conditions of Waiver:
All storage requirements waived.

Post-development peak discharge rates do not exceed pre-development conditions.
Other:
Explain:

Waiver approved per above conditions.

Floodplain Administrator or Designee Date

Stormwater Manag ement Department
7447 E Indian School Road, Suite 125, Scottsdale, AZ 85251 ¢ Phone: 480-312-2500

Request for Stormwater Storage Waiver Rev. 9-Sep-18



i CITY OF ¢
Request for Stormwater Storage Waiver SCOTTSDALE

City of Scottsdale Plan/Case Numbers:
-DR-___ - PP - PC#

In-Lieu Fee and In-Kind Contributions

In-lieu fees are only applicable to projects where post-development peak discharge rates exceed pre-development
levels, based on the 10- and 100-year storm events. If the city grants a waiver, the developer is required to calculate
and contribute an in-lieu fee based on what it would cost the city to provide a storage basin, sized as described below,
including costs such as land acquisition, construction, landscaping, design, construction management, and
maintenance over a 75-year design life. The fee for this cost is $3.00 per cubic foot of stormwater storage for a virtual
storage basin designed to mitigate the increase in runoff associated with the 100-year/2-hour storm event. The
applicant may submit site-specific in-lieu fee calculations subject to the Floodplain Administrator’s approval.

The Floodplain Administrator considers in-kind contributions on a case-by-case basis. An in-kind contribution can
serve as part of or instead of the calculated in-lieu fee. In-kind contributions must be stormwater-related and must
constitute a public benefit. In-lieu fees and in-kind contributions are subject to the approval of the Floodplain
Administrator or designee.

Project Name Artessa Pinnacle Peak

The waived stormwater storage volume is calculated using a simplified approach as follows:

V = ACRA; where

V = stormwater storage volume required, in cubic feet,

AC = increase in weighted average runoff coefficient over disturbed area (Cpost — Cpre),
R = 100-year/2-hour precipitation depth, in feet (DSPM, Appendix 4-1D, page 11), and
A = area of disturbed ground, in square feet

Furthermore, R= 2n
AC= o027
Vw =V = Vp; where A = 267,826
Vw = volume WaiVGd, \V = 16511
V = volume required, and Vp= 1420
Vp = volume provided V= 209

An in-lieu fee will be paid, based on the following calculations and supporting documentation:
In-lieu fee ($) = Vw (cu. ft.) x $3.00 per cubic foot =

An in-kind contribution will be made, as follows:

0| No in-lieu fee is required. Reason:

From the pre vs post analysis, Volume required is 16,550 CF, and volume proposed is 17,420 CF. Therefore, Volume waived is negative.

Approved by:

Floodplain Administrator or Designee Date

Stormwater Managem ent Department
7447 E Indian School Road, Suite 125, Scottsdale, AZ 85251 ¢ Phone: 480-312-2500

Request for Stormwater Storage Waiver Rev. 9-Sep-18
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