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1.0 INTRODUCTION

This drainage report has been prepared under a contract with 7445 East Chaparral Road -
Scottsdale, LLC, owner and developer of the Sage Residential — Phase II (formerly known as Sage
Condominiums — Phase II) project in Scottsdale. The purpose of this report is to provide
hydrological and hydraulic analysis, required by the City of Scottsdale, to support the site civil
engineering elements of Sage Residential - Phase II. The project includes the construction two
25,000 square foot condominium buildings, paved access to the underground garages beneath the
buildings, street frontage improvements to Woodmere Fairway, and site landscaping. The
buildings are elevated to be constructed above the base flood elevation. Preparation of this report
has been done in accordance with the procedures detailed in the City of Scottsdale Design
Standards and Policies Manual (Reference 1) and Drainage Design Manuals for Maricopa County,
Arizona, Volumes I & II (References 2 and 3).

The proposed Sage Residential - Phase II project is located between Woodmere Fairway and the
Arizona Canal, adjacent to Highland Avenue, within the City of Scottsdale, Maricopa County,
Arizona. The site is located within Section 23, Township 2 North, Range 4 East of the Gila and
Salt River Base and Meridian.

Sage Residential — Phase II is one of the final real estate developments bound within Scottsdale
Road, Chaparral Road, and the Arizona Canal. Figure 1 in next page is the Project Vicinity Map.
Access to the site will be provided via one entrance off of Woodmere Fairway between the two
new buildings of Phase II. The project is located within what is considered the Downtown Core
Area of the City of Scottsdale General Plan.

The proposed Sage Residential - Phase II project is approximately 2.17 acres. It consists of two
buildings with mixed use. Ground elevations around the building foundations will be raised above
the existing 100-year base flood elevation.

2.0 EXISTING DRAINAGE CONDITIONS

According to the existing topography in the area, the general lay of the land is in a southeasterly
direction towards to the Arizona Canal. The area is known as Indian Bend Wash Side Channels
System - Reach 4. Runoff from this area drains toward the canal and pond against the canal bank.
Existing catch basins in the area will collect the runoff and discharge it to an existing10’x5” box
culvert along the west bank of the Canal. Emergency outfall is the low points in the canal bank
where the runoff can weir over to the east.

Currently, Chaparral Road cuts all the offsite flow from the north. Most of the flow from the north
and west is collected in a large grate inlet box next to the Canal north of Chaparral Road. There is
a 96” pipe connecting to the inlet box. This 96” pipe conveys most of the flow east under the
Canal toward Indian Bend wash. Please refer to Exhibit A in Appendix E for an illustration of the
offsite drainage conditions.
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Any flow that doesn’t get conveyed by the 96” pipe flows through an 8°x’4” box culvert across
Chaparral Road to the south. The offsite drainage analysis was performed recently in a Letter of
Map Revision (LOMR) for Safari Drive Phase 2 which was approved by City of Scottsdale and is
pending FEMA approval (Reference 4). According to this LOMR analysis, there is 68 cfs
conveyed by the 8°x°4” box culvert across Chaparral Road to the south during the 100-year event.
Combining with the local drainage, the flow increases to 114 cfs at the southwest end of the
project. Excerpts from the LOMR study are included in Appendix D.

The 8’x4” box culvert south of Chaparral Road conveys the flow southwesterly through a
combination of open channel and a 10°x5” box culvert to a junction box next to the Safari
development at the northeast corner of Scottsdale Road and Camelback Road. At that point, an
11°x9.5” box culvert conveys the flow under the Canal toward the east and ultimately discharge
into Indian Bend Wash.

Scottsdale Road intercepts and conveys offsite drainage from the north to the south by surface and
storm drain. (See Exhibit A). According to the LOMR analysis, the 100-year flow is contained in
Scottsdale Road section to the south. Therefore, the only offsite drainage area can potentially
impacting the project site is the local area south of Chaparral Road and east of Scottsdale Road.

Woodmere Fairway is a fully improved street with mountable curb and gutter that drains in a
southwesterly direction toward Thornwood Drive. It intercepts majority of the local offsite
drainage and conveys to a low point where Woodmere Fairway and Thornwood Drive intersect at
the southwest end of the project. The runoff then flows toward a spillway structure that is
connected to an open channel adjacent to the Canal.

The current published FEMA Flood Insurance Rate Map (FIRM) for this area is 04013C1770L
(Effective date is October 16, 2013). Portions of the site were located within Zones A and X.

Zone A is defined as the flood insurance rate zone that corresponds to the 100-year floodplains that
are determined in the Flood Insurance Study by approximate methods. Because detailed hydraulic
analyses are not performed for such areas, no Base Flood Elevations or depths are shown within
this zone. Zone X is defined as “areas of 500-year flood; areas of 100-year flood with average
depths of less than 1 foot or with drainage areas less than 1 square mile; and areas protected by
levees from the 100-year flood.” A copy of the FIRM panel is provided as Figure 2 in next page.

According to the recent LOMR study, the project area is not subject to ponding as shown in the
current FEMA Insurance Rate Map. Once the LOMR is approved by FEMA, the project site will be
located in a Zone X. Please see the excerpts in Appendix D for more details.

However, before the LOMR 1is approved by FEMA and the floodplain is revised, the project will still
be designed as if it is partially located in FEMA’s Zone “A” and the finish floors will be designed
accordingly and will be described in details in this report.
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3.0 PROPOSED DRAINAGE PLAN

The proposed drainage plan is presented in three parts: onsite drainage, off-site drainage, and
storage requirements. The design will follow City of Scottsdale’s Design Standards & Policies
Manual (Reference 1).

3.1 Offsite Drainage Design

As described previously, Woodmere Fairway intercepts most of the offsite drainage in the
roadway. There are three existing catch basins in Woodmere Fairway in front of Sage
Residential Phase I and Phase II. These catch basins are connected directly to the existing
10°x5’ box culvert adjacent to Arizona Canal.

There is one existing catch basin on Woodmere Fairway in front of the project site (Phase
IT). As part of this project, this existing catch basin will be replaced by a new catch basin.
And an additional catch basin will be installed in front of the north building. These catch
basins will be connected with the onsite storm drain systems which connect directly to the
10°x5” box culvert.

The drainage areas for these catch basins are depicted in Exhibit B, Drainage Map (Sub-
basins 19 and 20). The north boundary of Sub-basin 20 is delineated at an existing catch
basin in Woodmere Fairway. It was designed and installed by Phase I development. Itis a
10° curb inlet opening catch basin with grate. It will intercept all the flow from the north.
However, if there is any bypass flow, it will simply flow by Catch Basin 11 toward Catch
Basin 4. The ultimate outfall for this excess flow is the spillway by Woodmere Fairway at
the south end of the project which is only 0.11” higher than the low point at Catch Basin 4.

The hydrology analysis is based on the Rational Method following Maricopa County Flood
Control’s methodology. NOAA-14 precipitation data are used for the analysis. To
simplify the calculations, a minimum of Time of Concentration of 5 minutes was used for
these basins. The results are presented in Appendix A.

MAG standard curb opening catch basins will be used for these catch basins on Woodmere
Fairway. The sizing of the catch basins is performed using FlowMaster. A clogging factor
of 80% is used for the curb opening catch basins in either on-grade or sump conditions
according to Table 3.2 of Maricopa County Flood Control District’s Hydraulic Manual.
The results are included in Appendix B.

Another local offsite drainage impacting the site is Phase I of Sage Condominiums-Phase I
immediately northeast of the project site. Sage Condominiums-Phase 1 was formerly
known as the “Reflections on the Canal”. Arroyo Engineering prepared the final drainage
report for the “Reflections on the Canal”. Please see Appendix D for a copy of the report.
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Subsequently, Arroyo Engineering prepared two addendums to update the drainage report.
A copy of the second addendum is also attached. In summary, Arroyo Engineering’s Final
Drainage Report and addendums provided overall drainage concepts for both Phase I and
Phase II of Sage Condominiums.

M3 Engineering provided the final construction document for Sage Condominiums Phase I.
According to the as-built plans prepared by M3 Engineering, the required 100-year 2-hour
retention volume is 12,500 ft*. However, only 3,075 ft’ was provided. Therefore, there is
a 9,425 ft® of volume shortfall. The excess runoff will drain toward Phase II at the
northeast corner. It was agreed that the volume shortfall would be provided in Phase II.

In order to quantify the flow rate from Phase I, Rational Method was used to estimate the
100-year peak discharge. Maricopa County Flood Control’s DDMSW software was used
for the Rational calculation. It is estimated that the 100-year rainfall event will result in
approximately 8.1 cfs from Phase . DDMSW output is included in Appendix A. A MAG
standard 537 double grate catch basin is installed to incept the flow from Phase I. The
hydraulic calculation of this catch basin is provided in Appendix B.

3.2 Onsite Drainage Design

Sage Residential Phase II is divided into 18 drainage sub-basins according to the proposed
grading plan. Please refer to Exhibit B, Drainage Map in Appendix E. The runoff from
Sub-basins 1 through 6 drains directly into six retention basins next to the Arizona Canal.
The runoff from Sub-basins 7 through 18 drains to the front toward Woodmere Fairway.
These sub-basins represent onsite areas mostly from the building roofs. Grate inlet catch
basins will be installed in these sub-basins to capture the flow between the sidewalk and
the buildings. Two storm drain systems are used to convey the flow from these sub-basins.

Rational Method is used to calculate the peak flows for these sub-basins. The 100-year
peak flows are used to size the catch basins and storm drains. A conservative runoff
coefficient of 0.95 is used for Sub-basins 7 through 18. Catch basins are sized using
FlowMaster and a clogging factor of 50% is used for all grate inlets in the sag. There are
two storm drain system used to connect all the catch basins, one in front of each building.
The storm drains run around the buildings toward the canal and connect to the existing
10°x’5 box culvert at the north and south ends of the project.

Bentley’s StormCAD is used to perform the hydraulic calculations for the storm drain
systems for both 100-year and 10-year events.  The tail water condition is based on the
Manning’s equation for the 10°x5’ box culvert at a slope of 0.003. A rating table is
generated using FlowMaster and the values are entered in StormCAD for tailwater
calculations. For the 10-year event, half of the flow was used in the box culvert since there
is no 10-year analysis in the LOMR study. The StormCAD results along with the tailwater
rating table are included in Appendix B.



Composite runoff coefficients are used for Sub-basins 1 through 6 since the runoff from
these areas will be used to size the retention basins. See next section for detailed
descriptions of retention calculations.

3.3  Retention Requirements

City of Scottsdale requires the retention volume to match pre versus post development for
Sage Residential Phase II. Previously, the project consisted of two buildings, parking
spaces and tennis courts. A comparison is made between the pre and post development
conditions including the runoff coefficients. The results are shown in Appendix C.
According to the comparison, the post development almost matches the pre-development
conditions with slightly less impervious areas. Therefore, retention requirement can be
waived for Phase II of Sage Residential development.

However, the project is still required to provide retention volume for the shortfall of Phase
I development, or 9,425 ft°. Six retention basins are proposed along the Arizona Canal and
at the southwest end of the project. The total volume provided by these retention basins is
10,381 ft* which is greater than 9,425 ft>. This also satisfies the first flush requirement to
provide retention volume for the first half inch of rainfall as calculated below:

Vfirst flush =0.5"x Area
=(0.5/12) x (2.17 acres x 43,560)

=3,939 ft’
The calculations for the onsite retention basins can be found in Appendix C.

The retention basins are shown on the grading plans and on Exhibit B, in Appendix E.
Basin 1 has a high water elevation of 1276.00 and the remaining retention basins have the
same high water elevation of 1279.30. Basins 2 through 6 are connected using an 8” storm
pipe to provide equalization. There is also an 8” pipe connecting Basin 1 and 2. However,
because the high water elevations are different between these basins, there is plate with
2.5” orifice over the 8” pipe to only allow bleed-off water going through. During the 100-
year event, the retained water will travel between basins through the equalization pipes
among Basins 2 through 6. Any flow that exceeds the capacity of the 8 equalization pipe
will overtop the adjacent sidewalk to the next basin. Eventually, the water will overtop
Basin 2 into Basin 1 where it will continue overtop in an existing spillway at the south end.
The overtopping is modeled using the broad crest weir. The dynamics of flow between
basins are analyzed using Culvert Master to model the 8” pipe as a culvert and overtopping
as the weir. The 100-year peak flow is used in the analysis and the results are presented in
Appendix C.

The bleed off for the retention basins are through two connections directly to the 10°x5’
box culvert. The first one is the catch basin located in Basin 4. A 2.5” orifice plate is used
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to restrict the flow from the catch basin into the culvert. Using an average head of 1.5°, the
flow through the orifice is estimated to be 0.13 cfs.

The second bleedoff location is located in a headwall in Basin 1. A 2.5” orifice is installed
at the inlet of the headwall to restrict the flow. Using an average had of 1.5, the flow
through the headwall is also estimated to be 0.13 cfs. Therefore, total bleed off rate is 0.26
cfs. The calculation for the orifice flow is provided by FlowMaster and is provided in
Appendix C.

Total time of disposal = V + Bleedoff Rate
=10,381 +0.26
= 39,927 seconds
=11.1 hours

3.4 Water Quality

The Flood Control District of Maricopa County (FCDMC) requires the first flush volume
to be treated before discharging to its facility, the 10°x5” box culvert. Therefore, storm
water filtration systems will be installed at three locations before storm water is discharged
to the 10°x5’ box culvert.

There are three locations where the storm water will be discharged into FCDMC’s box
culvert. Manholes will be installed just before the discharging. The first location is the
catch basin in Basin 4. The second and third locations are in the north and south storm
drain just before they discharge to the box culvert. A Contech® Stormwater Management
CDS System or equivalent will be used at these locations in the manholes.

The filtration system will handle at least the first flush flow rate while letting larger flows
pass by. The first flush flow rates are calculated following the standards in the Drainage
Policies and Standards for Maricopa County, Arizona. The results are included in
Appendix C.

3.5  Storm Water Management Plan

A Storm Water Pollution Prevention Plan (SWPPP) has been prepared according to
ADEQ’s AZPDES requirements. Silt fence will be installed along the canal bank. All
catch basins will have inlet protection to prevent construction water enter the storm drain
system. A construction entrance will be constructed to trap construction dirt. A copy of
the SWPPP and ADEQ’s Notice of Intent (NOI) certificate are included in Appendix F.




6.0

3.6 Lowest Finish Floors

The lowest finish floor elevations for both buildings are set at 1280.50° which is over 1°
above the high water elevation in the retention basins (1279.30). It is also higher than the
highest overtopping elevation of 1279.87 between Basin 2 and Basin 3.

Since the project site is located in the Flood Zone A, the finish floor elevations are also set
at least 1.2” above the weir elevation in the lowest bank elevation of Arizona Canal. This
ultimate outfall is located near the southeast corner of Blue Sky project with the top of
bank elevation of 1279.20. This location is approximately 1,175” south of the project along
the Canal.

Excerpts from the Final Drainage Report for Blue Sky are included in Appendix D.

Both buildings have underground parking garage. The entrance to the parking garages are
set equal to the lowest finish floor elevation of 1280.50.

CONCLUSIONS

Based on the results of this study, it can be concluded that:
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The Sage Residential - Phase II project will be developed according to the City of
Scottsdale Design Standards and Policies Manual.

The proposed buildings and garage entrances will be free from inundation during a 100-
year storm event.

The site development includes retention basins that are designed to provide adequate
retention required for the project and the retained water will be disposed into the existing
box culvert along the western side of the Arizona Canal within 36 hours.

The first flush volume is treated before discharging to Maricopa County Flood Control
District’s box culvert.
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Precipitation Frequency Data Server Page 1 of 4

J.I'«\ NOAA Atlas 14, Volume 1, Version 5
£ Location name: Scottsdale, Arizona, US*
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X * source: Google Maps
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.y 1.71 2.19 2.90 3.46 4.25 4.89 557 6.28 7.27 8.07
-day (1.52-1.94) | (1.95-248) (2.56-3.27) (3.05-3.90) (3.73-4.79) (4.26-549) (4.82-6.25) | (5.39-7.06) @ (6.17-8.18) (6.78-9.10)

— 2.1 2.71 3.58 4.24 5.13 5.81 6.50 721 8.16 8.89
“03Y | (188-237) (241-305) (3.18-4.02) (375-4.76) (452-575) (5.10-6.51) (5.68-7.30) @ (6.27-8.10) @ (7.03-9.19) (7.60-10.0)

30-d 246 3.17 4.18 4.95 5.98 6.77 7.58 8.41 9.52 104
ay (2.18-2.77) | (2.81-3.57) | (3.70-4.69) @ (4.37-5.54) (5.25-6.70) = (5.93-7.57) (6.61-8.48)  (7.29-9.40)  (8.20-10.7) (8.87-11.6)

P 2.85 3.67 484 5.70 6.84 7.70 8.57 9.43 10.6 11.4
riay (2.54-3.20) (3.27-4.12) (4.31-5.43) (5.06-6.39) (6.06-7.66) (6.79-8.63) (7.52-9.61) @ (8.25-10.6) (9.18-11.9) (9.87-12.9)

o 315 407 5.35 6.28 7.50 8.40 9.30 10.2 1.3 12.2
=aay. (2.82-3.53) (3.64-4.55) | (4.78-5.98) (5.59-7.02) (6.66-8.37) (7.43-9.38) (8.20-10.4) (8.94-114) (9.90-12.7) (10.6-13.7)

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.
Back to Top

PF graphical

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=33.5064&lon=-111.9218&data=depth... 2/6/2013
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9/24/13 Precipitation Frequency Data Server

NOAA Atlas 14, Volume 1, Version 5 .
Location name: Scottsdale, Arizona, US* 74 ' S
Coordinates: 33.5072, -111.9215 i
Elevation: 1279 ft* . >

* source: Google Maps ey

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, N 1 ‘,’-
el Infens l}

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 | PE_graphical | Maps_& aerials

}f tabular

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

Average recurrence interval (years)
10 | 25 ‘ 50”_} 100 || 200 500 || 1000

Duration -
1 2 || 5 |

| ) .
somin || 221 [ 289 [ 304 [/ 473 [ 581 664 |/ 749 \ 835 | 950 10.4
‘ l (1.85-2.70) || (2.44-353) || (3.28-4.78) || \3.92:5.71) | (4.73-6.98) || (5.34-7.94) [ (5.92-8.93) ) | (6.48-9.96) | (7.19-11.4) || (7.70-12.9) |
169 || 220 | 299 ||/ 359 \| 442 || 505 | 69-A| 635 || 723 || 790 |
| (1.41-2.05) || (1.85-2.69) || (2.50-3.63) || (2.98-4.35)/|| (3.60-5.31) || (4.06-6.04) |[\ (4.50-6.80))|| (4.93-7.57) || (5.47-8.63) || (5.86-9.46) |

10-min

\
| 15-min 139 || 182 | 247 || 207 365 | 417 | 470 || 525 | 598 | 653 |
1| (1.16-1.70) || (1.53-2.22) | (2.06-3.00) || (2.46-3.59) || (2.98-4.39) || (3.36-4.99) || (3.72-5.62) || (4.08-6.26) || (4.52-7.14) | (4.84-7.82) |

30-min || 0936 || 122 || 166 || 2.0 2.46 281 || 347 353 || 402 || 440 |
(0.784-1.14) || (1.03-1.49) || (1.39-2.02) || (1.66-2.42) || (2.00-2.96) | (2.26-3.36) || (2.50-3.78) || (2.75-4.21) || (3.04-4.81) | (3.26-5.26) |

| 60-min 0579 || 0757 | 1.03 || 124 152 || 174 1.96 219 || 249 || 272 |
| (0.485-0.707) ||(0.637-0.925) | (0.859-1.25) || (1.03-1.50) || (1.24-1.83) | (1.40-2.08) || (1.55-2.34) || (1.70-2.61) || (1.88-2.97) || (2.02-3.26)

0336 || 0436 || 0582 || 0.694 0.848 0.964 1.09 121 | 137 | 1.50

2-hr (0.286-0.402) |(0.370-0.522) |(0.493-0.694)|(0.582-0.826) | (0.702-1.00) (0.789-1.14) || (0.874-1.28) || (0.956-1.42) || (1.06-1.62) |

(1.13-1.78)
0.245 0.314 | 0412 0490 || 0.598 0.685 | 0.776 || 0.871 1.00 1.11 k

' i sebe (0.207-0.295)}(0.267-0.380)1‘ (0.348-0.497) |(0.410-0.587) |(0.494-0.714) |(0.558-0.815) (0.620-0.922) | (0.684-1.03) | (0.763-1.19) || (0.823-1.32) |
|

Sibe 0148 || 0187 || 0240 0.282 0339 || 0384 || 0430 0478 || 0.543 0.595
(0.128-0.174) |(0.162-0.220) |(0.207-0.281)||(0.241-0.329)||(0.286-0.394) |(0.319-0.444) | (0.352-0.498)| | (0.384-0.555) |(0.425-0.631)||(0.454-0.693)

12-hr 0.082 0.103 0131 | 0453 | 0182 | 0204 || 0228 | 0251 || 0282 | 0307
_|}(0.072-0.095){(0.090-0.120) |(0.114-0.152) {(0.132-0.177)||(0.155-0.210)||(0.172-0.235)| (0.189-0.262)| (0.206-0.28% (0.226-0.327)/((0.241-0.358)|

0.049 | 0.062 0.081 || 0.095 0115 || 0431 || 0448 || 0165 || 0189 | 0.208

(0.044-0.056)|(0.055-0.071)]|(0.071-0.092) {(0.084-0.108)|/(0.101-0.131), (0.114-0.148)//(0.128-0.167)||(0.142-0.187)| (0.160-0.214)‘!9;175-0.236) \

|

|

| 0.026 0034 | 0044 | 0053 | o065 || 0074 || 0084 |[ 0094 |[ o109 |[ o0.120
_1](0.023-0.030) §91930-0.038) (0.039-0.050) ((_J_.Eg_—_0.0GO)f (0.057-0.073)| (0.065-0.084)|/(0.073-0.095)/|(0.081-0.107)| (9._093-0.123)‘ (0.101-0.137)) |

| 0.019 || o0.024 0.031 0.038 } 0.046 || 0.053 | 0060 | 0.068 | 0079 || o0.087 \
! (0.040-0.052)‘ (0.046-0.060), (0.052-0.068)‘ (0.058-0.077) (0_99_70_@9)‘ (0.073-0_.099)

11(0.017-0.021) [(0.021-0.027) |(0.028-0.036) |(0.033-0.042)

0.015 0.019 | 0.025 0.030 || 0.037 0.042 || 0.048 || 0.055 i 0.064 0.071 | ‘

=N
i
Q
QO
<

r | '
1(0.013-0.017) /(0.017-0.021) |(0.022-0.028)||(0.026-0.034) |(0.032-0.041) (0.037-0.04&‘ (0.042-0.055) |(0.047-0.062) |(0.054-0.072) [(0.059-0.080)|
| 0.009 0012 || 0016 | 0019 || 0023 || 0027 || 0031 | 0035 || 0041 [ 0045 |
1[(0.008-0.011) [(0.011-0.014) |(0.014-0.018) |(0.017-0.022)|(0.020-0.026) |(0.023-0.030) [(0.027-0.035) |(0.030-0.039) |(0.034-0.046) |(0.038-0.051)|

0.007 0009 | 0012 || 0.014 | o0.018 0.020 || 0.023 [ o0.026 0030 || 0.034 |
11(0.016-0.020) |(0.018-0.023) | (0.020-0.026) |(0.022-0.029) |(0.026-0.034) |(0.028-0.038)| 1
|

i 10'daL (0.006-0.008)[(0.008-0.010)[(0.011-0.014) |(0.013-0.016)|

20-day | 0004 | 0006 [ 0.007 0009 [ 0011 |[ 0012 [ o014 [ 0015 0.017 0.019 |
y (0.004-0.005) |(0.005-0.0086)|(0.007-0.008) |(0.008-0.010)/(0.009-0.012)| (0.011-0.014)({(0.012-0.015)| (0.013-0.017)|(0.015-0.019)| (0.016-0.021), ‘

|

0003 | 0004 | 0006 | 0007 | 0008 | 0009 || 0.011 j 0012 [ 0013 || 0014 |

I‘ 30-day (o.oos-o.oo4)i (0.004-0.005) (0.005-0.007) |(0.006-0.008) |(0.007-0.009) (0.008-0.011)([(0.009-0.012){|(0.010-0.013),|(0.011-0.015) |(0.012-0.016)
[ | \ | |

45-da 0003 | 0003 [ 0004 ( 0005 | 0006 [ 0007 | 0008 | 0009 | 0010 |[ 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)||(0.009-0.011)||(0.009-0.012)|

60-day | 0.002 0.003 ‘ 0.004 || 0.004 0.005 || 0.006 ‘ 0.006 || 0.007 | 0.008 i 0.008
||(0.002-0.002) |(0.003-0.003) |(0.003-0.004)|(0.004-0.005) |(0.005-0.008) |(0.005-0.007) |(0.006-0.007) |(0.006-0.008) |(0.007-0.009) |(0.007-0.010)

|
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 low er 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 low er 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.
|[Flease refer to NOAA Atlas 14 document for more information.

Back to Top

hdsc.nws.noaa.govihdsc/pfds/pfds_printpag e.html ?lat=33.5072&lon=-111.9215&data=intensity&units=english&series=pds 1/4
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Sage Residential Phase Il
Rational Calculations (100-yr)

Sage Residential
Rational Method Calculations

Sub-Basin - B C _ I Quooy: Inlet
ft acres (in/hr) cfs
1 6914 0.159 0.95 7.49 1.13 Retention Basin 1
2 4990 0.115 0.69 7.49 0.59 Retention Basin 2
3 19464 0.447 0.77 7.49 2.58 Retention Basin 3
4 17029 0.391 0.69 7.49 2.02 Retention Basin 4
5 19811 0.455 0.78 7.49 2.66 Retention Basin 5
6 6028 0.138 0.68 7.49 0.70 Retention Basin 6
7 - 2720 0.062 0.95 7.49 0.44 CB-7
8 3011 0.069 0.95 7.49 0.49 CB-6
9 3825 0.088 0.95 7.49 0.62 CB-5
10 3911 0.090 0.95 7.49 0.64 CB-3
11 3113 0.071 0.95 7.49 0.51 CB-2
12 4297 0.099 0.95 7.49 0.70 CB-1
13 4076 0.094 0.95 7.49 0.67 CB-8
14 3237 0.074 0.95 7.49 0.53 CB-9
15 4056 0.093 0.95 7.49 0.66 CB-10
16 4086 0.094 0.95 7.49 0.67 CB-12
17 3324 0.076 0.95 7.49 0.54 CB-13
18 3680 0.084 0.95 7.49 0.60 CB-14
19 7371 0.169 0.95 7.49 1.20 CB-11
20 6222 0.143 0.95 7.49 1.02 CB-4
Phase | 2.8 0.62 4.63 8.05 CB-Phase |

Note:
The Rainfall intensity is based on NOAA-14, Tc=5 min for all Phase Il sub-basins

For offsite Phase I, see DDMSW Rational Output

P:\I\ISTRO0000001\0600INFO\EP\WR\604WR Hydrology Calcs\Rational and Retention-10-14-13
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Sage Residential Phase Il
Rational Calculations (10-yr)

Sage Residential
Rational Method Calculations

Area I Q0.
Sub-Basin = C = Inlet
ft acres (in/hr) cfs

6914 0.159 0.95 4.73 0.71 Retention Basin 1
4990 0.115 0.69 4.73 0.37 Retention Basin 2
19464 0.447 0.77 7.49 2.58 Retention Basin 3
17029 0.391 0.69 4.73 1.28 Retention Basin 4
19811 0.455 0.78 4.73 1.68 Retention Basin 5
6028 0.138 0.68 4.73 0.45 Retention Basin 6
2720 0.062 0.95 4.73 0.28 CB-7
3011 0.069 0.95 473 0.31 CB-6
3825 0.088 0.95 4.73 0.39 CB-5
3911 0.090 0.95 4.73 0.40 CB-3
3113 0.071 0.95 4.73 0.32 CB-2
4297 0.099 0.95 4.73 0.44 CB-1
4076 0.094 0.95 4.73 0.42 CB-8
3237 0.074 0.95 4.73 0.33 CB-9
4056 0.093 0.95 4.73 0.42 CB-10
4086 0.094 0.95 4.73 0.42 CB-12
3324 0.076 0.95 4.73 0.34 CB-13
3680 0.084 0.95 4.73 0.38 CB-14
7371 0.169 0.95 4.73 0.76 CB-11

' 20 6222 0.143 0.95 4.73 0.64 CB-4
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Phase | 2.8 0.62 2.65 4.6 CB-Phase |

Note:
The Rainfall intensity is based on NOAA-14, Tc=5 min for all Phase Il sub-basins

For offsite Phase I, see DDMSW Rational Output

P:\I\ISTROO000001\0600INFO\EP\WR\604WR Hydrology Calcs\Rational and Retention-10-14-13

§—_l




Flood Control District of Maricopa County
Drainage Design Management System
SUB BASINS
Page 1 Project Reference: SAGE 11/6/2013

ID Sub Basin Data Sub Basin Hydrology Summary

Area Length USGE DSGE Slope Kb 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
(acres) (ft) (ft/mi)

Major Basin ID: 01

PHASE 2.8 940 79.30 78.00 7.3 0.037 Q (cfs) 2.5 3.7 4.6 5.9 7.0 8.1
1 c 0.62 0.62 0.62 0.62 0.62 0.62
CA (ac) 1.74 1.74 1.74 1.74 1.74 1.74

Tc (min) 25 21 19 18 17 16

i (in/hr) 1.41 2.10 2.65 3.41 4.01 4.63

* Non default value (stSubBasRat.rpt)
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Worksheet for Curb Inlet CB-11 in Woodmere

Project Description

Solve For Efficiency

Input Data

Discharge 1.02 ft¥s
Slope 0.00067  ft/ft
Gutter Width 1.50 ft
Gutter Cross Slope 0.06 ft/ft
Road Cross Slope 0.02 f/ft
Roughness Coefficient 0.015

Curb Opening Length 440 ft
Local Depression 2.00 in
Local Depression Width 1.50 ft
Results

Efficiency 100.00 %
Intercepted Flow 1.02 ft¥s
Bypass Flow 0.00 ft¥s
Spread 11.47
Depth 0.29 ft
Flow Area 1.36 ft2
Gutter Depression 0.06 ft
Total Depression 0.23 1t
Velocity 0.75 ft/s
Equivalent Cross Slope 0.07413  ft/ft
Length Factor 1.10 1l - n.\n )e/’\ 471«% (‘g (A
Total Interception Length 400 ft &£ To OV 5 g ?

Uce MAG STO 531 (=8F  §oTh Clogqing

Legs = 44 >4y

Bentley Systems, Inc. Haestad Methods Sol @it GeRtewMaster V8i (SELECTseries 1) [08.11.01.03]
10/11/2013 5:07:06 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for Curb Inlet CB-4 in Woodmere

Project Description

Solve For Spread
Input Data
Discharge 1.08 ft¥/s
Gutter Width 1.50 ft
Gutter Cross Slope 0.06 ft/ft
Road Cross Slope 0.02 fu/ft %
- \ 72/
Curb Opening Length 280 ft & C,‘C‘ngi ve len 1
Opening Height 0.33 ft
Curb Throat Type Horizontal
Local Depression 2.00 in
Local Depression Width 1.50 ft
Throat Incline Angle 90.00 degrees
Results
Spread 9.70 ft
Depth 0.25 ft
Gutter Depression 0.06 ft
0.23 ft

Total Depression

Bentley Systems, Inc. Haestad Methods Sol&éodi€eftewMaster V8i (SELECTseries 1) [08.11.01.03]
10/12/2013 2:01:06 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for Grate Inlet In Sag CB-1,2,3,5-18

Project Description

Solve For Spread

Input Data

Discharge 0.70 ft¥/s

Left Side Slope 12.00 ft/ft (H:V)
Right Side Slope 4.00 fi/ft (H:V)
Bottom Width _ 250 ft

Grate Width 2.50 ft

Grate Length 3.50 ft

Local Depression 0.00 in

Local Depression Width 0.00 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Results

Spread 3.85 ft

Depth 0.08 ft
Wetted Perimeter 3.87 ft

Top Width 3.85 ft

Open Grate Area 3.94 2
Active Grate Weir Length 9.50 ft

%\/ %",2,7),§ng

\
MAG STP 53], Single Grodte
(Qmw (100) = 0.” ] C'FS

Bentley Systems, Inc. Haestad Methods Sol@imti€efitewMaster V8i (SELECTseries 1) [08.11.01.03]
10/12/2013 1:59:18 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for Double Grate Inlet in Sag CB-PHASE |

Project Description

G s 0ET 53], Doude  Grede

l

&

Solve For Spread

Input Data

Discharge 8.10 ft¥s

Left Side Slope 4.00 ft/ft (H:V) ‘

Right Side Slope 4.00 fyft (H:V)

Bottom Width 6.00 ft ‘

Grate Width 2.00 ft

Grate Length 4.00 ft

Local Depression 0.00 in

Local Depression Width 0.00 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Results

Spread 934 ft

Depth 0.42 ft

Wetted Perimeter 9.44 ft

Top Width 9.34 ft

Open Grate Area 3.60 fi2 ‘

Active Grate Weir Length 10.00 ft i
\
|
!
|
|

Bentley Systems, Inc. Haestad Methods Sol@émi€eftewMaster V8i (SELECTseries 1) [08.11.01.03]
11/6/2013 2:39:59 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




2334

Street Drainage

Table 3.2
Reduction Factors to Apply to Catch Basins
Condition Inlet Type Reduction Factor

Sump Curb Opening 0.80
Sump Grated 0.50
Sump ' Combination e = 0.65
Continuous Grade Curb Opening 0.80
Continuous Grade Longitudinal Bar Grate 0.75

Longitudinal Bar Grate 0.60

with recessed transverse

bars
Continuous Grade Combination " Apply factors separately to

grate and curb opening
| Shatlow Sheet Flow Slotted Drains 0.80

(1)  See Section 3.3.4.3, Combination Catch Basins
(2)  Slotted drains are most effective for shallow sheet flow conditions. With greater depths
and flows, a different type of inlet should be used.

Catch Basin Design Procedures

Figures 3.9 to 3.19 (pages 3-27 to 3-37) are capacity curves for standard catch basins.
When designing a nonstandard catch basin, use the equations and procedures outlined
herein. The approval of the governing municipality should be obtained before designing
anonstandard catch basin. The procedures and equations in this section are adapted from
the Federal Highway Administration Hydraulic Engineering Circular No. 12 (HEC-12).
Drainage of Highway Pavements (USDOT, FHWA, 1984). Refer to Section 3.1 for
definitions of coefficients used in the following equations.

3.3.4.1 Curb Opening Catch Basins:

On-Grade: The length of curb opening catch basin required for total interception of
gutter flow on a pavement section with a straight cross slope is expressed as:

L. = 0.60%2s03_1 yos
r 0 (—n % ) (3.4)

X

Figure 3.20 (page 3-38) is a nomograph for the solution of Equation 3.4.

January 28, 199% 3-17




StormCAD QOutput
100-year Event
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StormCAD Conduit Output

100-year Event
Sage Residential Phase |l

Inverts Length Slope Section Section | Manning's | Capacity | Flowgo.y [ Velocity
Pipe ID From To Start End (ft) (ft/ft) Type Size n (cfs) (cfs) (fps)
CO-1 CB-1 CB-2 1,277.20 1,276.98 62.6 0.003 Circle 8" 0.013 0.66 0.70 2.15
CO-2 CB-2 CB-3 1,276.98 1,276.40 40.7 0.016 Circle 8" 0.013 1.53 1.21 4.87
CO-3 CB-3 CB-5 1,276.40 1,276.05 75.5 0.005 Circle 18" 0.013 7.37 3.05 3.97
CO-4 CB-5 CB-6 1,276.05 1,275.87 36.6 0.005 Circle 18" 0.013 7.76 3.67 4.33
CO-5 CB-6 CB-7 1,275.87 1,275.00 43.3 0.025 Circle 18" 0.013 16.56 4.16 7.80
CO-6 CB-7 MH-1 1,275.00 1,274.78 13.1 0.020 Circle 18" 0.013 14.85 4.60 7.41
CO-7 MH-1 MH-2 1,274.78 1,272.50 65.1 0.035 Circle 18" 0.013 19.66 4.60 9.08
CO-8 MH-2 J-4 1,272.50 1,269.39 81.3 0.038 Circle 18" 0.013 20.55 4.60 9.37
CO-9 CB-4 CB-3 1,276.70 1,276.40 12.0 0.025 Circle 18" 0.013 16.62 1.20 5.46
CO-10 CB-8 CB-9 1,277.20 1,276.98 44.5 0.005 Circle 8" 0.013 0.89 0.67 2.79
CO-11 CB-9 CB-10 1,276.98 1,276.40 38.3 0.017 Circle 8" 0.013 1.58 1.20 4.97
CO-12 CB-10 CB-12 1,276.40 1,276.05 73.4 0.005 Circle 18" 0.013 7.48 1.86 3.51
CO-13 CB-12 CB-13 1,276.05 1,275.87 41.6 0.005 Circle 18" 0.013 7.33 3.55 4.12
CO-14 CB-13 CB-14 1,275.87 1,275.00 67.4 0.013 Circle 18" 0.013 11.88 4.09 6.10
CO-15 CB-11 CB-12 1,276.70 1,276.05 18.4 0.035 Circle 8" 0.013 2.27 1.02 6.33
CO-15 CB-14 J-1 1,275.00 1,270.20 122.2 0.041 Circle 18" 0.013 21.18 4.69 9.63
CO-16 10x5 Box J-1 1,270.24 1,270.20 61.2 0.001 Box 10'x5' 0.013 205.46 114.00 4.24
CO-17 J-1 J-2 1,270.20 1,270.10 202.1 0.000 Box 10'x5' 0.013 178.70 118.69 3.89
CO-19 J-2 J-3 1,270.10 1,269.66 325.5 0.001 Box 10'x5' 0.013 295.36 118.69 5.52
C0o-21 J-3 J-4 1,269.66 1,269.39 144.6 0.002 Box 10'x5' 0.013 347.17 118.69 6.16
CO-22 J-4 0-1 1,269.39 1,269.30 28.1 0.003 Box 10'x5' 0.013 45491 123.29 7.47
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StormCAD Node Output
100-year Event
Sage Residential Phase I
: le_ Invel.'t Hydraulic Grade Line i
Basin ID | Elevation | Elevation (cfs)
10x5Box | 1,278.00 | 1,270.24 1,272.61 114
CB-1 1,278.35 | 1,277.20 1,277.76 0.7
CB-2 1,278.15 | 1,276.98 1,277.50 0.51
CB-3 1,278.15 | 1,276.40 1,277.07 0.64
CB-4 1,277.86 | 1,276.70 1,277.11 1.02
CB-5 1,278.20 | 1,276.05 1,276.78 0.62
CB-6 1,278.20 | 1,275.87 1,276.65 0.49
CB-7 1,278.20 | 1,275.00 1,275.82 0.44
CB-8 1,278.20 | 1,277.20 1,277.64 0.67
CB-9 1,278.20 | 1,276.98 1,277.50 0.53
CB-10 1,278.30 | 1,276.40 1,276.91 0.66
CB-11 1,277.92 | 1,276.70 1,277.18 1.2
CB-12 1,278.25 | 1,276.05 1,276.79 0.67
CB-13 1,278.25 | 1,275.87 1,276.64 0.54
CB-14 1,278.00 | 1,275.00 1,275.83 0.6
J-1 1,278.69 | 1,270.20 1,272.54
J-2 1,279.48 | 1,270.10 1,272.19
J-3 1,279.15 | 1,269.66 |- 1,271.55
J-4 1,279.02 | 1,269.39 1,271.07
MH-1 1,278.21 | 1,274.78 1,275.60
MH-2 1,277.43 | 1,272.50 1,273.32
11/6/2013 P:\I\ISTRO0000001\0600INFO\EP\WR\SC\StormCAD Reports (100)




Scenario: Base

10x5 Box

Bentley StormCAD V8i (SELECTseries 3)
[08.11.03.77]

ISTR0001-STORMDRAIN (100).stsw Bentley Systems, Inc. Haestad Methods Solution Center
Page 10of 1

11/6/2013 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666




Profile Report
Engineering Profile - South Building (100-yr) (ISTR0001-STORMDRAIN (100).stsw)

CB_6 CB'7
CB-5 Rim: 1.278.20 ft Rim: 1,27820 ft MH-2 J-4
o e Invert: 1,275.00 ft Rim: 1,277.43 ft -
" Rim: 1,278.20 ft | 'nvert: 1.275.87 Invert: 1,272.50 ft Rim: 1,279,028
o CB-Z CB-3 Invert: 1,276.05 MH-1 Invert: 1,269.39 ft
Rim: 1,278.35 ft Rim: 1,278.15 ft ~Rim: 1,278.15 ft .
Invert: 1,277.20 ft | .rt' '1 2'/6 98/t Inv 'n. '1 276 40 ft Rim: 1,278.21 ft
1,280.00 nver. 1.£70. nvert 1.2/, Invert: 1,274.78 ft
FG
HGL | ———— [
CO-1:73.0 ft @ 0.003 fuft CO-3: 71.0 ft @ 0.005 f/ Co:
Circle - 8.0 in PVC Coé; 36.0 ft @0 016 Circle-180in = : 35 O 0
1,275.00 cle-80 in Pyo R C0O-4:33.0 ft @ 0.005 ft/ff/e i 78.0}'225 173
275, Circle - 18.0 in Cos. s s
" Cirey. O 1t 0.,
e cle 16 @002 o 6575
= Cinpy Mt "l @
§ G
(]
|
1,270.00
1,265.00
-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50
Station (ft)
Bentley StormCAD V8i (SELECTseries 3)
ISTR0001-STORMDRAIN (100).stsw Bentley Systems, Inc. Haestad Methods Solution Center [08.11.03.77]
11/6/2013 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Profile Report
Engineering Profile - North Building (100-yr) (ISTR0001-STORMDRAIN (1 00).stsw)

J-1
CB-10 CB-12 CB-13 CB-14 Rim: 1,278.69 ft
Rim: 1,278.30 ft Rim: 1,278.25 ft ~Rim: 1,278.25 ft Rim: 1.278.00 ft Invert: 1,270.20 ft
1.280.00 Invert: 1,276.40 ft Invert; 1,276.05 ft Invert: 1,275.87 ft Invert: 1.275.00 ft
€ CO-12:69.0 ft @ 0.0
2: 69. 005 ft/ft  co.13.
c i A -13: 37.0 ft
£ Circle- 18.0in P ; @ 0.005 fuft
= 1,275.00 ve Circle-18.0in PVC
o
L
1,270.00
-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00
Station (ft)
Bentley StormCAD V8i (SELECTseries 3)
ISTR0001-STORMDRAIN (100).stsw Bentley Systems, Inc. Haestad Methods Solution Center i Lo [08.11.03.77]
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ISTR0001-STORMDRAIN (100).stsw
11/6/2013

Elevation (ft)

Profile Report

Engineering Profile - 10x5 box culvert (100-yr) (ISTR0001-STORMDRAIN (100).stsw)

1,280.00

1,275.00

1,270.00

1,265.00
-0+50

J-3

Rim: 1,279.15 ft J-_4

Invert: 1,269.66 ft Rim: 1,279.02 ft
Invert: 1,269.39 ft

O-1
Rim: 1,279.50 ft
Invert: 1,269.30 ft

HGL

CO-21: 144.6 ft @ 0.002 ft/ft
Box - 10.0 x 5.0 ft Concrete CO-22: 28.1 ft @ 0.003 fu/ft
Box - 10.0 x 5.0 ft Concrete

0+00 0+50 1+00 1+50 2+00

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley StormCAD V8i (SELECTseries 3)
[08.11.03.77]
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Tailwater Rating Table for 10'x5" Box Culvert

Project Description

Friction Method

Solve For

Input Data

Manning Formula

Roughness Coefficient

Channel Slope
Normal Depth
Height

Bottom Width

Depth (ft)

0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00

1\

Ot T Elevidion

-~

e

Discharge
Discharge (ft®/s) Velocity (ft/s)

0.00 0.00
18.51 3.70
55.44 5.54
103.31 6.89
158.82 7.94
220.01 8.80
285.58 9.52
354.62 1013
426.45 10.66
500.57 11.12
440.03 8.80

0.013
0.00300 ft/ft
5.00
5.00
10.00

Flow Area (ft?)

—
—

0.00

5.00
10.00
15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00

126 20

Wetted Perimeter (ft)

10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
30.00

Top Width (ft)

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

11/6/2013 5:13:36 PM
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StormCAD QOutput
10-year Event




Il Bl BN N D BE B D B B B D B D B B B BBE e
StormCAD Conduit Output

10-year Event
Sage Residential Phase Il

Inverts Length Slope Section Section | Manning's [ Capacity | Flowygor | Velocity
Pipe ID From To Start End (ft) (ft/ft) Type Size n (cfs) (cfs) (fps)
CO-1 CB-1 CB-2 1,277.20 1,276.98 62.6 0.003 Circle 8" 0.013 0.66 0.44 2.03
CO-2 CB-2 CB-3 1,276.98 1,276.40 40.7 0.016 Circle 8" 0.013 1.53 0.76 4.39
CO-3 CB-3 CB-5 1,276.40 1,276.05 75.5 0.005 Circle 18" 0.013 7.37 1.92 3.51
CO-4 CB-5 CB-6 1,276.05 1,275.87 36.6 0.005 Circle 18" 0.013 7.76 231 3.83
CO-5 CB-6 CB-7 1,275.87 1,275.00 43.3 0.025 Circle 18" 0.013 16.56 2.62 6.84
CO-6 CB-7 MH-1 1,275.00 1,274.78 13.1 0.020 Circle 18" 0.013 14.85 2.90 6.52
CO-7 MH-1 MH-2 1,274.78 1,271.94 65.1 0.044 Circle 18" 0.013 21.94 2.90 8.61
CO-8 MH-2 J-4 1,271.94 1,269.39 81.3 0.031 Circle 18" 0.013 18.61 2.90 7.66
CO-9 CB-4 CB-3 1,276.70 1,276.40 12.0 0.025 Circle 18" 0.013 16.62 0.76 4.77
CO-10 CB-8 CB-9 1,277.20 1,276.98 44.5 0.005 Circle 8" 0.013 0.89 0.42 2.50
CO-11 CB-9 CB-10 1,276.98 1,276.40 38.3 0.017 Circle 8" 0.013 1.58 0.75 4.47
CO-12 CB-10 CB-12 1,276.40 1,276.05 73.4 0.005 Circle 18" 0.013 7.48 1.17 3.08
CO-13 CB-12 CB-13 1,276.05 1,275.87 41.6 0.005 Circle 18" 0.013 7.33 2.27 3.65
CO-14 CB-13 CB-14 1,275.87 1,275.00 67.4 0.013 Circle 18" 0.013 11.88 227 5.18
CO-15 CB-11 CB-12 1,276.70 1,276.05 18.4 0.035 Circle 8" 0.013 2.27 0.68 5.68
CO-15 CB-14 J-1 1,275.00 1,270.20 126.6 0.041 Circle 18" 0.013 21.18 2.27 7.82
CO-16 10x5 Box J-1 1,270.24 1,270.20 61.4 0.001 Box 10'x5' 0.013 205.05 57.00 3.40
CO-17 J-1 J-2 1,270.20 1,270.10 201.5 0.000 Box 10'x5' 0.013 178.98 59.27 3.14
CO-19 J-2 J-3 1,270.10 1,269.66 326.3 0.001 Box 10'x5' 0.013 295.01 59.27 4.38
CO-21 J-3 J-4 1,269.66 1,269.39 144.6 0.002 Box 10'x5' 0.013 347.17 59.27 4.87
CO-22 J-4 0-1 1,269.39 1,269.30 28.1 0.003 Box 10'x5' 0.013 45491 62.17 5.90

11/6/2013 P:\I\ISTRO0000001\0600INFO\EP\WR\SC\StormCAD Reports (10)




StormCAD Node Output

10-year Event
Sage Residential Phase Il

. le' Invert Hydraulic Grade Line i
Basin ID | Elevation | Elevation (cfs)
10x5 Box | 1,278.00 | 1,270.24 1,271.79 57
CB-1 1,278.35 | 1,277.20 1,277.60 0.44
CB-2 1,278.15 | 1,276.98 1,277.39 0.32
CB-3 1,278.15 | 1,276.40 1,276.92 0.4
CB-4 1,277.86 | 1,276.70 1,277.02 0.64
CB-5 1,278.20 | 1,276.05 1,276.62 0.39
CB-6 1,278.20 | 1,275.87 1,276.48 0.31
CB-7 1,278.20 | 1,275.00 1,275.65 0.28
CB-8 1,278.20 | 1,277.20 1,277.52 0.42
CB-9 1,278.20 | 1,276.98 1,277.39 0.33
CB-10 1,278.30 | 1,276.40 1,276.80 0.42
CB-11 1,277.92 | 1,276.70 1,277.09 0.76
CB-12 1,278.25 | 1,276.05 1,276.62 0.42
CB-13 1,278.25 | 1,275.87 1,276.44 0.34
CB-14 1,278.00 | 1,275.00 1,275.57 0.38
J-1 1,278.69 | 1,270.20 1,271.74
J-2 1,279.48 | 1,270.10 1,271.44
J-3 1,279.15 | 1,269.66 1,270.87

I J-4 1,279.02 | 1,269.39 1,270.45

MH-1 1,278.21 | 1,274.78 1,275.43
MH-2 1,277.43 | 1,271.94 1,272.59

11/6/2013 P:\I\ISTRO0000001\0600INFO\EP\WR\SC\StormCAD Reports (10)




Profile Report
Engineering Profile - South Building (10-year) (ISTR0O001-STORMDRAIN (10).stsw)

CB-7
CBS Rim: 1,278.20 ft MH-2 )4
CB-6 Invert: 1,275.00 ft Rim: 1,277.43 ft F
CB-2 Rim: 1,278.20 ft . ] Rim: 1,279.02 ft
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£ ft/f ~D.
= V Chr 7
5 Tl Rt @
© i 0/ 00 Y4 [
3 1Ry
w
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1,280.00
£
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2 1,275.00
©
>
o
L
1,270.00

ISTR0O001-STORMDRAIN (10).stsw
11/6/2013

-0+50

Profile Report

Engineering Profile - North Building (10-year) (ISTR0001-STORMDRAIN (10).stsw)

CB-10
Rim: 1,278.30 ft
Invert: 1,276.40 ft

CB-12 CB-13
Rim: 1,278.25 ft ~Rim: 1,278.25 ft
Invert: 1,276.05 ft Invert: 1,275.87 ft

\

CO-12: 69.0 ft @ 0.005 fv/ft

0+00

Circle - 18.0 in PVC

0+50

CO-13:37.0 ft @ 0.005 ft/ft

Circle - 18.0 in PVC CO-14:68 0 i
¥ 08, 0.
Circle - 18,0@,?” PCUg ft/ft
1+00 1+50
Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

CB-14
Rim: 1,278.00 ft
Invert: 1,275.00 ft

2+00

2+50

J-1
Rim: 1,278.69 ft
Invert: 1,270.20 ft

3+00

Bentley StormCAD V8i (SELECTseries 3)
[08.11.03.77]
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ISTRO001-STORMDRAIN (10).stsw
11/6/2013

Elevation (ft)

Profile Report

Engineering Profile - 10x5 box culvert (10-year) (ISTR0001-STORMDRAIN (10).stsw)

1,280.00

1,275.00

1,270.00

1,265.00
-0+50

J-3

Rim: 1,279.15 ft J-.4

Invert: 1,269.66 ft Rim: 1,279.02 ft
Invert: 1,269.39 ft

FG
O-1
Rim: 1,279.50 ft
Invert: 1,269.30 ft
HGL
. CO-22: 28.1 ft @ 0.003 fi/ft
CO-21: 144.6 ft @ 0.002 ft/ft Box - 10.0 x 5.0@ft Concret
Box - 10.0 x 5.0 ft Concrete =
0+00 0+50 1400 1+50 “H0
Station (ft)

Bentley StormCAD V8i (SELECTseries 3)
[08.11.03.77]
Page 1 of 1
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Tailwater Rating Table for 10'x5' Box Culvert

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00300 ft/ft

Normal Depth 5.00

Height 5.00 ft

Bottom Width 10.00 ft

Depth (ft) Discharge (ft*¥/s) Velocity (ft/s) Flow Area (ft?) Wetted Perimeter (ft) Top Width (ft)

0.00 0.00 0.00 0.00 10.00 10.00
0.50 18.51 3.70 5.00 11.00 10.00
1.00 55.44 5.54 10.00 12.00 10.00
1.50 103.31 6.89 15.00 13.00 10.00
2.00 158.82 7.94 20.00 14.00 10.00
2.50 220.01 8.80 25.00 15.00 10.00
3.00 285.58 9.52 30.00 16.00 10.00
3.50 354.62 10.13 35.00 17.00 10.00
4.00 426.45 10.66 40.00 18.00 10.00
4.50 500.57 11.12 45.00 19.00 10.00
5.00 440.03 8.80 50.00 30.00 10.00

i
Ot (nvert = 120930

T.W. = [x6%.30+ Fep™

Bentley Systems, Inc. Haestad Methods SolBtatidyerkewMaster V8i (SELECTseries 1) [08.11.01.03]
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APPENDIX C

Retention Calculations




Pre- versus post-Development Comparison

I




-DR-ISTRO001 — APP A — Ex D-E-G-Fig 1.dwg fmk Oct 12, 2013 12:50: 24pm

P: \I\ISTROO000001\0400CAD\EC\Exhibits\Drainage Report\EC

NORTH

TOTAL AREA OF PHASE Il = 217 ACRES
IMPERVIOUS AREA (C=095) = 60,700 SF, 1.39 ACRES

PERVIOUS AREA (C=0.45) = 33,825 SF, 0.78 ACRES
COMPOSITE C = (1.39x0.95+0.78x0.45)/2.17
“Or7

PARKING
HARDSCAPE
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ACCESS RAMP

BREAKOVER
ELEV: 1280.50

NORTH

ELEV: 1279.50

RIM OF CB'S TO BOX CULVERT
MAX ELEV: 1279.40

RIM OF RETENTION FACILITIES
PONDS 2-6 MAX ELEV: 1279.30

BUILDING 1: 27,850 SF, 0.64 AC
PAD ELEVATION: 1280.00
FF ELEVATION: 1280.50

BUILDING 2: 27,925 SF, 0.64 AC
PAD ELEVATION: 1280.00
FF ELEVATION: 1280.50

ACCESS DRIVE: 3,470 SF, 0.08 AC
LANDSCAPE AREA: 35,319 SF, 0.81 AC

TOTAL AREA WITHIN PHASE Il

PHASE Il AREA: 94,619 SF, 2.17 ACRES

PERVIOUS AREA (C=0.45): 35,319 SF, 0.81 ACRES
IMPERVIOUS AREA (C=0.95): 59,300 SF, 1.36 ACRES

VOLUME BASIN 1: 3,071 CF COMPOSITE C = (0.81x0.45+1.36x0.95)/2.17
VOLUME BASINS 2-6: 7,310 CF =0.76
TOTAL VOLUME
PROVIDED: 10,381 CF
s L EXHIBIT F DRAWN B

JOB NO.:
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SCOTTSDALE, ARIZONA

RIM OF CANAL (PROPOSED)

CHECKED BY:

4600 East Washington Street, Suite 430
Phoenix Arizona 85034
Phone: 602.678.5151

DATE:

March 2013




Retention Basin Calculations




Sage Residential Phase Il
Retention Basin Calculations

Contributing Drainage Areas: 1
Retention Basin(s): 1
(This is a redevelopment project. The proposed development has a lower runoff coefficient 'C' than the previous development. Therefore,
no retention volume is required. However, volume is provided for shortage from Sage Condominium Phase |. The 100-year 2-hour runoff
volume from the corresponding contributing area is used to estimate the basin size)
Area ‘C' Coefficient | Precipitation Retention Required
Type () | (Ac) c (Inches) () (Ac-ft)
Residential 0 0.00 0.94 217 0 0.00
Pavement/Retention 6,914 0.16 0.95 217 1,188 0.03
Landscaped 0 0.00 0.45 27 0 0.00
Total 6,914 0.16 0.95 1,188 0.03
RETENTION BASIN CALCULATIONS
Elevation Delta Depth Surface Area Volume Provided
(ft) (ft*) (f) T (f) | (Acft) X (Ac-ft)
1276.0 1.0 1,969 1,608 3,071 0.04 0.07
1275.0 1.0 1,273 976 1,463 0.02 0.03
1274.0 1.0 707 487 487| 0.01 0.01
1273.0 0.0 296 3,071 0.07
Provided 3,071 0.07
Required 1,188 0.03
Basin HWE Basin Depth Balance 1,884 0.04
1276.00 3.00
Contributing Drainage Areas: 2
Retention Basin(s): 2
Area 'C' Coefficient | Precipitation Retention Required
Type (/) [ (A c (Inches) () (Ac-ft)
Residential 1,849 0.04 0.94 217 314 0.01
Pavement 560 0.01 0.95 217 96 : 0.00
Landscaped 2,581 0.06 0.45 237 210 0.00
Total 4,990 0.11 0.69 621 0.01
RETENTION BASIN CALCULATIONS
Elevation Delta Depth Surface Area Volume Provided
(ft) (ft*) (f) Z(f) | (Acft) = (Ac-ft)
1279.3 0.0 618 0 418| 0.00 0.01
1279.3 0.3 618 165 418 0.00 0.01
1279.0 0.8 483 253 253 0.01 0.01
1278.2 176 418 0.01
Provided 418 0.01
Required 621 0.01
Basin HWE Basin Depth Balance -202 0.00
1279.30 1.10 Overflow to Basin 1

P:\I\ISTRO0000001\0600INFO\EP\WR\604WR Hydrology Calcs\Rational and Retention-10-14-13




Sage Residential Phase Il
Retention Basin Calculations

Contributing Drainage Areas: 3
Retention Basin(s):

(This is a redevelopment project. The proposed development has a lower runoff coefficient 'C' than the previous development. Therefore,
no retention volume is required. However, volume is provided for shortage from Sage Condominium Phase |. The 100-year 2-hour runoff
volume from the corresponding contributing area is used to estimate the basin size)

Area 'C* Coefficient | Precipitation Retention Required
Type (f) | (Ac) c (Inches) (f) (Ac-ft)
Residential 10,220 0.23 0.94 217 1,737 0.04
Pavement 2,560 0.06 0.95 217 440 0.01
Landscaped 6,684 0.15 0.45 217 544 0.01
Total 19,464 0.45 0.77 2,721 0.06
RETENTION BASIN CALCULATIONS
Elevation Delta Depth Surface Area Volume Provided
(ft) (ft*) (ft) 2 (f) | (Acft) = (Ac-ft)
1279.3 0.0 1,987 0 1,182 0.00 0.03
1279.3 0.3 1,987 535 1,182 0.01 0.03
1279.0 0.8 1,586 647 647 0.01 0.01
1278.2 233 1,182 0.03
Provided 1,182 0.03
Required 2,721 0.06
Basin HWE Basin Depth Balance -1,539 -0.03
1279.30 1.10 Overflow to Basin 2
Contributing Drainage Areas: 4
Retention Basin(s): 4
VOLUME REQUIRED CALCULATIONS
Area 'C' Coefficient | Precipitation Retention Required
Type (/) [ (Ac) c (Inches) (/) (Ac-ft)
Residential 6,612 0.15 0.94 27 1,124 0.03
Pavement 1,440 0.03 0.95 217 247 0.01
Landscaped 8,977 0.21 0.45 257 731 0.02
Total 17,029 0.39 0.68 2,102 0.06
RETENTION BASIN CALCULATIONS
Elevation Delta Depth Surface Area Volume Provided
(ft) (ft*) (ft)) I () | (Acft) E(Ac-ft)
1279.3 0.3 3,237 892 3,548| 0.02 0.08
1279.0 1.0 2,715 1,838 2,656 0.04 0.06
1278.0 1.0 1,084 818 818| 0.02 0.02
1277.0 578 3,548 0.08
Provided 3,548 0.08
Required 2,102 0.06
Basin HWE Basin Depth Balance 1,446 0.02
1279.30 2.30
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Sage Residential Phase Il
Retention Basin Calculations

Contributing Drainage Areas: 5
Retention Basin(s): 5
(This is a redevelopment project. The proposed development has a lower runoff coefficient 'C' than the previous development. Therefore,
no retention volume is required. However, volume is provided for shortage from Sage Condominium Phase |. The 100-year 2-hour runoff
volume from the corresponding contributing area is used to estimate the basin size)
Area 'C' Coefficient | Precipitation Retention Required
Type (ft%) l (Ac) Cc (Inches) () (Ac-ft)
Residential 9,762 0.22 0.94 217 1,659 0.04
Pavement 3,440 0.08 0.95 217 591 0.01
Landscaped 6,609 0.15 0.45 247 538 0.01
Total 19,811 0.45 0.78 2,788 0.06
RETENTION BASIN CALCULATIONS
Elevation Delta Depth Surface Area Volume Provided
(ft) (f) (ft) T (f) | (Acft) = (Ac-ft)
1279.3 0.0 2,305 0 1,808 0.00 0.04
1279.3 0.3 2,305 628 1,808 0.01 0.04
1279.0 1.0 1,887 1,180 1,180 0.03 0.03
1278.0 594 1,808 0.04
Provided 1,808 0.04
Required 2,788 0.06
Basin HWE Basin Depth Balance -980 -0.02
1279.30 1.30 Overflow to Basin 4
Contributing Drainage Areas: 6
Retention Basin(s): 6
VOLUME REQUIRED CALCULATIONS
Area 'C' Coefficient | Precipitation Retention Required
Type () [ (a9 c (Inches) (f€) (Ac-ft)
Residential 1,789 0.04 0.94 &N 304 0.01
Pavement 1,000 0.02 0.95 217 172 0.00
Landscaped 3,225 0.07 0.45 297 262 0.01
Total 6,024 0.14 0.68 738 0.02
RETENTION BASIN CALCULATIONS
Elevation Delta Depth Surface Area Volume Provided
(ft) (f)) (ft) E(f) | (Acft) = (Ac-t)
1279.3 0.0 596 0 354 0.00 0.01
1279.3 0.3 596 153 354| 0.00 0.01
1279.0 1.0 426 201 201 0.00 0.00
1278.0 43 354 0.01
Provided 354 0.01
Required 738 0.02
Basin HWE Basin Depth Balance -384 -0.01
1279.30 1.30 Overflow to Basin 5
[Total Volume Provided 10,381 | 0.238
cf 0.240
Total Volume Required Phl 9425 cf
2.5-inch bleed off pipe rate 0.13 cfs

Two bleedoff locations (Basin 1 and Basin 4)
Total Bleedoff rate = 0.26 cfs
Drain Time =

10381/0.26/3600 =11.1hr
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Sage Residential Phase Il
First Flush Flow Rate Calculations

First Flush Flow Rate:

North Storm Drain System:

Sub-basin Served: 13,14,15,16,17,18,20
Total Area: 0.658 acres
Qe 0.33 cfs (Qr=CIA=1x 0.5 x A)

Catch Basin in Basin 4:

Sub-basin Served: 4,5,6

Total Area: 1.00 acres

Q. 0.50 cfs (Qp=CIA=1x 0.5 x A)
However, the bleedoff flow is restricted by the 2" orifice in the catch basin.
Actual Q. 0.08 cfs

South Storm Drain System:
Sub-basin served: 1,2,3,7,8,9,10,11,12,19

Sub-basins 1,2 and 3 will go through the 2" orifice in a headwall

Actual Qg. 0.08 cfs

Total Area: 0.63 acres (7-12 and 19)

Q. 0.32 cfs (Qe=CIA=1x0.5x A)
Total Qg. 0.40 cfs
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Flow between basins

(Culvert Master Output)
|
|




Culvert Designer/Analyzer Report
Between Basin 2 and 1

Analysis Component

Storm Event Design Discharge

2.95 cfs

Peak Discharge Method: User-Specified

Design Discharge 2.95 cfs Check Discharge

2.95 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 1,279.00 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-2.5 inch Circular 0.08 cfs 1,279.66 ft 2.39 ft/s
Weir Broad Crested 2.87 cfs 1,279.66 ft N/A
Total - 2.95cfs 1,279.66 ft N/A

(o 5 @Su)n-bﬂsin g Sy @wa'basi» o,

= 2. V&84 0.37
= 2.490 Cf

Title: Sage Residential Phase Il

p:\...\wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc.

11/08/13 01:57:21CHB&ntley Systems, Inc. Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: fmk
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Component:Culvert-1

Culvert Designer/Analyzer Report
Between Basin 2 and 1

Culvert Summary

Computed Headwater Elevi 1,279.66 ft Discharge 0.08 cfs
Inlet Control HW Elev. 1,279.00 ft Tailwater Elevation 1,279.00 ft
Outlet Control HW Elev. 1,279.66 ft Control Type Outlet Control
Headwater Depth/Height 7.01

Grades

Upstream Invert 1,278.20 ft Downstream Invert 1,274.50 ft
Length 29.00 ft Constructed Slope 0.127586 f/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 450 ft
Slope Type N/A Normal Depth 0.09 ft
Flow Regime N/A Critical Depth 0.18 ft
Velocity Downstream 2.39 ft/s Critical Slope 0.017755 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.012
Secttorividést HDPE (Smooth Interior) Span 0.21 ft
Section Size 2.5 inch Rise 0.21 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,279.66 ft Upstream Velocity Head 0.09 ft
Ke 0.20 Entrance Loss 0.02 ft
Inlet Control Properties

Inlet Control HW Elev. 1,279.00 ft Flow Control Submerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 0.0 ft?
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

Title: Sage Residential Phase Il

p:\...\wr\605wr hydraulic calcs\basin overflow.cvm

11/08/13 01:57:21CFB&ntley Systems, Inc.

Haestad Methods Solution Center

David Evans & Associates, Inc.

Watertown, CT 06795 USA

Project Engineer: fmk
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Culvert Designer/Analyzer Report
Between Basin 2 and 1

Component:Weir

Hydraulic Component(s): Broad Crested

Discharge 2.87 cfs Allowable HW Elevation 1,279.66 ft
Weir Coefficient 3.00 US Length 15.00 ft
Crest Elevation 1,279.50 ft Headwater Elevation 1,279.66 ft
Title: Sage Residential Phase Il
p:\...\wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc.

11/08/13 01:57:21cPB&ntley Systems, Inc. Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: fmk
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Culvert Analysis Report
Between Basin 3 and 2

Analysis Component
Storm Event Design Discharge 2.58 cfs

Peak Discharge Method: User-Specified
Design Discharge 2.58 cfs Check Discharge 2.58 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 1,279.00 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-8 inch Circular 1.70 cfs 1,279.87 ft 4.86 ft/s
Weir Broad Crested 0.89 cfs 1,279.87 ft N/A
Total - 2.59 cfs 1,279.87 ft N/A

o> = (//‘79»):—&;;» 3 =218 cf

Title: Sage Residential Phase Il Project Engineer: fmk
p:\...\wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc. CulvertMaster v3.3 [03.03.00.04]
10/12/13 10:28:0%ABENtley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 4
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Component:Culvert-1

Culvert Analysis Report
Between Basin 3 and 2

Culvert Summary

Computed Headwater Elevation 1,279.87 ft Discharge 1.70 cfs
Inlet Control HW Elev. 1,279.29 ft Tailwater Elevation 1,279.00 ft
Outlet Control HW Elev. 1,279.87 ft Control Type Outlet Control
Headwater Depth/Height 2.69

Grades

Upstream Invert 1,278.08 ft Downstream Invert 1,278.05 ft
Length 22.00 ft Constructed Slope 0.001364 fi/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 0.95 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 0.60 ft
Velocity Downstream 4.86 ft/s Critical Slope 0.017362 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.67 ft
Section Size 8 inch Rise 0.67 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,279.87 ft Upstream Velocity Head 0.37 ft
Ke 0.20 Entrance Loss 0.07 ft
Inlet Control Properties

Inlet Control HW Elev. 1,279.29 ft Flow Control Submerged
Inlet Type Groove end projecting Area Full 0.3 ft?
K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

C 0.03170 Equation Form 1

Y 0.69000

Title: Sage Residential Phase Il
p:\...\wr\605wr hydraulic calcs\basin overflow.cvm

10/12/13 10:28:0%ABeNtley Systems, Inc.

Haestad Methods Solution Center

David Evans & Associates, Inc.
Watertown, CT 06795 USA

Project Engineer: fmk

CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Culvert Analysis Report
Between Basin 3 and 2

Component:Weir

Hydraulic Component(s): Broad Crested

Discharge 0.89 cfs Allowable HW Elevation 1,279.87 ft
Weir Coefficient 3.00 US Length 15.00 ft
Crest Elevation 1,279.80 ft Headwater Elevation 1,279.87 ft

Title: Sage Residential Phase Il Project Engineer: fmk
p:\...\wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc. CulvertMaster v3.3 [03.03.00.04]
10/12/13 10:28:0%ABentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 6
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Culvert Analysis Report
Between Basin 5 and 4

Analysis Component

Storm Event Design Discharge

2.13 cfs

Peak Discharge Method: User-Specified

Design Discharge 213 cfs Check Discharge

2.13 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 1,279.00 ft

Name Description Discharge HW Elev.

Velocity

Culvert-1 1-8 inch Circular 1.18 cfs 1,279.53 ft
Weir Broad Crested 0.96 cfs 1,279.53 ft
Total = e 2.14 cfs 1,279.53 ft

3.38 fi/s
N/A

N/A

oo~ @f(ﬂb‘bﬂs"" 6 + @S'ub “basia 5

045 + [ b
= 2.13 cfz

Title: Sage Residential Phase Il

p:\...\wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc.
10/12/13 10:28:0%AB&Ntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 7
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Component:Culvert-1

Culvert Analysis Report
Between Basin 5 and 4

Culvert Summary

Computed Headwater Elevation 1,279.53 ft Discharge 1.18 cfs
Inlet Control HW Elev. 1,279.00 ft Tailwater Elevation 1,279.00 ft
Outlet Control HW Elev. 1,279.53 ft Control Type Outlet Control
Headwater Depth/Height 2.29

Grades

Upstream Invert 1,278.00 ft Downstream Invert 1,278.00 ft
Length 33.00 ft Constructed Slope 0.000000 ft/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 1.00 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 0.51 ft
Velocity Downstream’ 3.38 ft/s Critical Slope 0.010731 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.67 ft
Section Size 8 inch Rise 0.67 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,279.53 ft Upstream Velocity Head 0.18 ft
Ke 0.20 Entrance Loss 0.04 ft
Inlet Control Properties

Inlet Control HW Elev. 1,279.00 ft Flow Control Submerged
Inlet Type Groove end projecting Area Full 0.3 ft*
K 0.00450 HDS 5 Chart fl

M 2.00000 HDS 5 Scale 3

C 0.03170 Equation Form 1

Y 0.69000

Title: Sage Residential Phase Il
p:\...\wr\605wr hydraulic calcs\basin overflow.cvm

10/12/13 10:28:0%ABENtley Systems, Inc.

Haestad Methods Solution Center

David Evans & Associates, Inc.
Watertown, CT 06795 USA

Project Engineer: fmk

CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Culvert Analysis Report
Between Basin 5 and 4

Component:Weir

Hydraulic Component(s): Broad Crested

Discharge 0.96 cfs Allowable HW Elevation 1,279.53 ft
Weir Coefficient 3.00 US Length 15.00 ft
Crest Elevation 1,279.45 ft Headwater Elevation 1,279.53 ft

Title: Sage Residential Phase Il
p:\...\wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc.
10/12/13 10:28:0%ABEntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666

Project Engineer: fmk
CulvertMaster v3.3 [03.03.00.04]
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Culvert Analysis Report
Between Basin 6 and 5

Analysis Component

Storm Event Design Discharge

0.45 cfs

Peak Discharge Method: User-Specified

Design Discharge 0.45 cfs Check Discharge

0.45 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 1,279.00 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-8 inch Circular 0.45 cfs 1,279.06 ft 1.28 ft/s
Weir Broad Crested 0.00 cfs 1,279.06 ft N/A
Total - 0.45 cfs 1,279.06 ft N/A

62“’” . qub—basiné =048 cf

Title: Sage Residential Phase Il

p:\...\wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc.

10/12/13 10:28:0%P BeNtley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA

Project Engineer: fmk
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Component:Culvert-1

Culvert Analysis Report
Between Basin 6 and 5

Culvert Summary

Computed Headwater Elevation 1,279.06 ft Discharge 0.45 cfs
Inlet Control HW Elev. 1,279.00 ft Tailwater Elevation 1,279.00 ft
Outlet Control HW Elev. 1,279.06 ft Control Type Outlet Control
Headwater Depth/Height 1.59

Grades

Upstream Invert 1,278.00 ft Downstream Invert 1,278.00 ft
Length 22.00 ft Constructed Slope 0.000000 f/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 1.00 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 0.31 ft
Velocity Downstream 1.28 ft/s Critical Slope 0.006857 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.67 ft
Section Size 8 inch Rise 0.67 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,279.06 ft Upstream Velocity Head 0.03 ft
Ke 0.20 Entrance Loss 0.01 ft
Inlet Control Properties

Inlet Control HW Elev. 1,279.00 ft Flow Control Unsubmerged
Inlet Type Groove end projecting Area Full 0.3 ft?
K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

C 0.03170 Equation Form 1

Y 0.69000

Title: Sage Residential Phase Il
p:\...\wr\605wr hydraulic calcs\basin overflow.cvm

10/12/13 10:28:0%ABENtley Systems, Inc.

Haestad Methods Solution Center

David Evans & Associates, Inc.
Watertown, CT 06795 USA

Project Engineer: fmk

CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Culvert Analysis Report
I Between Basin 6 and 5
I Component:Weir
Hydraulic Component(s): Broad Crested
Discharge 0.00 cfs Allowable HW Elevation 1,279.06 ft
I Weir Coefficient 3.00 US Length 15.00 ft
Crest Elevation 1,279.79 ft Headwater Elevation N/A ft
Title: Sage Residential Phase Il Project Engineer: fmk
p:\...\wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc. CulvertMaster v3.3 [03.03.00.04]
10/12/13 10:28:0%ABEntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 12




Worksheet for Bleed off Circular Orifice(2.5")

Project Description

Solve For Discharge

Input Data

Headwater Elevation 1.50
Centroid Elevation 0.10
Tailwater Elevation 1.00
Discharge Coefficient 0.67
Diameter 250 in
Results

Discharge 013 ftrs /S
Headwater Height Above Centroid 140 ft
Tailwater Height Above Centroid 0.90 ft
Flow Area 0.03 fi2
Velocity 3.80 fi/s

USE awerase head of- I-5 }

|

e |05 Bov Lulverd

P

Two Bleed 0T locadion:  Basin 1 anad Racin 4
offride = o3 =02bcfs

N l\ ﬁ
Tote! olce
Bentley Systems, Inc. Haestad Methods Sol Bmti€eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
11/6/2013 2:30:38 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Excerpts from Safari Drive Phase 2 LOMR




Technical Support Data Notebook
for

Letter of Map Revision (LOMR)

Arizona Canal
Between Camelback Road and Chaparral Road ‘
Safari adjacent to Reach 4 of Side Channel System |

(Local Government Submittal) ‘
|

Prepared for: |

ST Residential, LLC
175 W. Jackson Boulevard
Suite 540 |
Chicago, IL 60604 |

DRAFT

Prepared by:

David Evans and Associates
4600 East Washington Street, Suite 430
Phoenix, AZ 85034
Telephone: (602)678-5151

September 24, 2013

DEA Project No. STRS0000-00001 ‘




ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 510 LAST ORDINATE PUNCHED OR SAVED
TIMINT .017 TIME INTERVAL IN HOURS

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF |
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
% 6-HOUR 24-HOUR 72-HOUR |
|
HYDROGRAPH AT
+ $-10 113. 4.03 6. 4. 4. .05 |
ROUTED TO
+ R-11 i < 8 4.10 6 4 4. 05 ‘
HYDROGRAPH AT
+ . S-11 112, 4.02 5. 4 4. 05
2 COMBINED AT : |
+ N-11 202. 4.07 % 2x. 8i. 8. .10 |
|
ROUTED TO |
201. 4.17 s 8 8. 8. .10
HYDROGRAPH AT
+ s-12 195. 4.07 10 s 7. .09
2 COMBINED AT
i N-12 349. 4.13 22. 15. 15. .19
ROUTED TO
+ R-13 348 4.17 22 15 15 19 |
HYDROGRAPH AT
+ §-13 117. 4.02 6. 4. 4. .05
2 COMBINED AT |
+ N-13 396 4.17 28. 20. 20. .24 |
ROUTED TO
+ R-14 394 4.20 28 20 20 24
HYDROGRAPH AT |
+ s-14 122 4.03 8. 6. 6. .05
2 COMBINED AT
+ N-14 456 4.18 35 25 25, .28

l + R-12




ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

4 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

R-23

450.

167.

521.

520.

88.

88.

754

157.

1585..

122.

276.

111.

108.

853.

849.

132.

35.

12.

47.

47.

11.

11.

125

23.

23.

10.

84.

84.

10.

25.

33

33.

16.

16.

60.

59.

25.

33.

33.

16.

16.

60.

59.

.28

.07

-39

~35

<05

.05

.04

.09

.09

.08

a4

57 4

.06

.05

.64

.64

.06




DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

ROUTED TO

" HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

SPLIT

Divert

Bl

RB1B2

B2

CB1B2

RB2B3

B3

117.

15:

l6.

157.

882.

814.

68.

61

89.

45.

114.

642.

638.

411.

929.

925.

355.

.08

.08

+43

<45

35

.35

35

.50

.20

.10

.38

o

«22

-15

.20

.25

.22

14.

96.

89.

19

69.

69.

111.

63.

10.

68.

63.

14.

49.

49.

33.

79.

79.

45.

10.

68.

63.

14.

49.

49.

33.

79

79.

. 45.

.06

.06

.06

.08

19

<19

=19

.05

.02

.86

.41

.41

.32

.73

.73

.36




+

2 COMBINED AT

CB2B3 1123. 4.25 166. 119. 119. 1.09
HYDROGRAPH AT
(o 141 4.35 36 26. 26. +19
HYDROGRAPH AT
SPLIT 117. 4.08 9. 7. 7 .06
ROUTED TO
RS30E 115, 4.32 10. 7. e .06
HYDROGRAPH AT =
E 152. 4.13 23 16. 16. .10
HYDROGRAPH AT
F 43 4.08 B 4 4 02
5 COMBINED AT
CB3EF 1332. 4.27 231. 166. 166. 1..39
HYDROGRAPH AT
D1 126. 4.12 12. B 95 .09
ROUTED TO
RD1D2 124. 4.52 13. 9. 9. .09
HYDROGRAPH AT
D2 235. 4.23 39. 28. 28. .26
2 COMBINED AT
CD1D2 311. 4.48 51. 37, 37. .36

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN)
FOR STORM = 1 STORM AREA (SQ MI) = .00
S-10 MANE 1.00 114.16 241.22 1.16 1.00 114.01 242.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .3113E+01 OUTFLOW= .3093E+01 BASIN STORAGE=

FOR STORM = 2 STORM AREA (SQ MI) = .50

VOLUME

(IN)

.5322E-02 PERCENT ERROR=




N:\07\023540 \Hydro\Hydrology Map_10112013.mxd
s {:‘ & "' G 58 4= Lt b

= é.fl g L N 3 g o,
% B g ,, 3
_ ‘é»’""‘
g el
% 2
§ - 3
8 :
o o ‘.
<. - -
! )
LT 1 ik
) -~ &\‘\.
Q100=814 CFS 5

FIGURE 3
SAFARI
HYDROLOGY MAP

. | e , | LEGEND:
S\ o 0 I = & Ve e TIME OF CONCENTRATION FLOW |
| CAMELBACK ROAD FRCES ‘ ’ REACH ROUTE
~J DRAINAGE BASIN BOUNDARY
— EXISTING 2' CONTOURS
B1 DRAINAGE BASIN ID

R BN =N e

e e e

RB2B3 ROUTING ID

3

CB2B3 CONCENTRATION POINT ID ¢

o Wi O CONCENTRATION POINT
Tty o LOCATION

it Q100=814 CFS DIRECTION OF SPLIT

—Pp  FLOW

2' contours data collected N
- on 11/02/2007 and obtained A
.= = | fromthe Flood Control

‘ District of Maricopa County

| SCOTTSDALE ROAD |

it

pe— ~ oy o T
> s L . -
el o e ) 3 4
J 8 v 7 " N o b5 %
gt 0 E =t £ f B P o Lcpt -
o e 2 R : g s W & i
e PR L L 4 A s Sl . B 2 ; Ry
7 s & ce W, A ' : A
Naligi N G 1 7 g H { A ]

750 1,500

: Fefzg




IS0 )
A8 NOIS3Y ava £102/2 3Lva et
e MR A o O VNOZIV ‘TIVESLLOOS =
AN4 ‘A8 JINO3HO ¢ 1
o SNvAE GIAva UNOT 2 3SVHd 3AIQ IHVAVS RRY Iy, mm
A8 NOIS3a __ u g6, 85
.. ‘NIN) SLINSIY NNMSdX & E
e t—— SIC] (Hid3a id §

e [

ST e
o ~

'

. s
-

B e “ i

{ Water Depth

A

WOGZ:95:0L S10Z ‘L 100 WUy BMPRdeRT I IMSHX T 1000SULS™ L00~04=03\SUBIE\SLTIHS ~\ 03\ GY20070\ 100000005MS\S\ ‘¢




AN

MAP SCALE 1" = 1000°

10060 2000
= FEET

3

300

PANEL 1635H

FIRM

FLOOD INSURANCE RATE MAP
MARICOPA COUNTY,
ARIZONA

AND INCORPORATED AREAS

15000 FT

PANEL 1695 OF 4350

1SEE MAP MDEX FOR FIRM  FANEL  LAYOUTH

RNy

COUNLNTY SUNBEA PANEL SRR
AT SN I ol tmes "
FARALITE VR LY, TOWN OF Bl e
SCOITIRAG, CTVLF ey v

Hotiza 1= Uaae The Nas Nushertincmn salow shazds ke Lsa
Whan PREnG vrap bdes e Camemury Merrber shoen
B WITAS B0 cmed B0 NG INCA angi ations far Yha dubjecy
cormmuTy

MAP NUMBER
04013C1695H
MAP REVISED |

Federyl Eoergency Management Agency

ZONE AH: Areas with a 1% annual chance of shallow floading,
usually in the form of a pond, with an average depth ranging

FIGURE 7

ANNOTATED FLOOD INSURANCE
RATE MAP

. n - g ol | e s am ofzis cogy of 8 Comon of 1e 200ve refRIErCEd Tond mep T
30 00 - g - - wes extracred using F-MIT Onrline. This msp does not rafect changen

syt u"E L - JOINS PANEL 2160  *1™"g Tl Bock. For e tatent arodict |miamafion 4004 Nstond Fiood e nce
11" 8615 Program ficod mags check the FEMA Ficod Mep Sior at wwyw mss. lma gov

D FT




Excerpts from Final Drainage Report for Blue Sky Scottsdale




FINAL DRAINAGE REPORT

BLUE SKY SCOTTSDALE 3
FILL PLAN ‘X

YPlan A=kl Beh LN
Case # £2 -V -ZoU
OS# __ _ i
N Accepted |
(%wy,m,; |
f \gb'pt?/t“ﬁ/‘—'g{';/Z’[L
|
|
i
|
January 2012 ‘
2= DEA PROJECT NO. GRYD00001 }




FINAL DRAINAGE REPORT
FOR

BLUE SKY SCOTTSDALE
FILL PLAN

PREPARED FOR
GRAY DEVELOPMENT
1400 E. CAMELBACK ROAD, SUITE 275
PHOENIX, AZ 85018
PREPARED BY
»
RAMZII’%I}JETE);JE%SP?FE CFM ///:f@f"\i\
DAVID EVANS AND ASSOCIATES, INC. f}SZfﬂﬁﬂﬁfjgﬁgx

L dsAr O\ -
Y= 37287~ W2
Al RAMZ

o\, GEORGES /)

4600 E WASHINGTON STREET, SUITE 430
PHOENIX, AZ 85034
(602) 678-5151

January 2012
DEA PROJECT NO. GRYD00001




FlowMaster (Reference 7), a Bentley computer program, has been utilized to analyze the hydraulic
capacity for the adjacent street sections to determine the 100-year high water surface elevations
based on known offsite runoff along Scottsdale Road. The Flow Master cross sections were cut
along Scottsdale Road just south of every intersection with Coolidge Street and Fashion Square
Road (Scottsdale slopes in a southerly direction). The cross section south of every intersection was
used for split flow analysis (equating the water surface elevation in both directions) because there
is momentum with runoff along Scottsdale Road in a southerly direction. In addition, weir to the
east will occur after the after runoff reaches the intersection itself and this would another reason for
the south location of the cross sections used in the split flow analysis. If the sections were cut to
the north of the intersection, it would not represent the field conditions. However the cross sections

are include Appendix D but are not used in the analysis.

Camelback Road split flow analysis was based on the top of curb road capacity as shown in
Exhibit C. FlowMaster analysis is based on Manning’s equation. Refer to Appendix D for detailed

(mlt and output data sheets.
\ Y \/ \(—\ . /—\/\(/\ > e \( NG ,—-\ \\/ﬂ \/-\ A \/«\ o~ /- X L~ {-\ \//\\t,,ﬂ\\/,—\/’\

,f’ DEA modeled the weir along the Arizona Canal based on 1,202 cfs mentioned in section 3.2 using 4
> StormCAD software (Reference 9). The high water elevation along the Arizona Canal bank canal E/
\ was determined to be 1279.50. Survey points were used in modeling the weir over the canal. A /\.}
separate model was prepared to determine the flow along Scottsdale Road, south of Camelback |

(
.

1
’\ Road which was determined to be 75 cfs.

I A ORI R R ORI I B AL A DL DER e R 7
StormCAD sofiware (Reference 6) was used in determining the capac1ty of the culverts ms\ta)lla‘f
during the Safari Drive development along Coolidge Street and along the canal. Refer to Appendix

I D for detailed hydraulic input/output data sheets. The 100-year Hydraulic Grade Line (HGL) was

/ kept below the 100 year weir elevation along the canal and below the 100 year ponding depth

along Coolidge Street.

6.0 CONCLUSIONS
Based on the results of this study, it can be concluded that:
e The site will be filled according to the City of Scottsdale Design Standards and Policies

Manual.

e The site has a retention waiver and it will directly discharge into the existing box culvert
along the western side of the Arizona Canal.

e . Coordination with the Flood Control District has been initiated.

e The ultimate outfall (Elevation 1279.20) is located at the southeast corner of the project site
maintaining the historic outfall condition.

e Raising a portion of the site above the floodplain elevation will not adversely impact

adjacent properties south of the site.
e Properties in the floodplain north of the site are at higher elevations then the project and are
' not impacted by the proposed development
e Refer to Appendix H for the Warning and Disclaimer Liability form.
e Refer to Appendix I for the Section 404 Certification form.

David Evans and Associates, Inc. Final Drainage Report, Fill Plan
GRDY0000-0001

\»_




Culvert Analysis Report
Arizona Canal OverBank

AZ Canal Weir Analysis, Refer to Exhibit C located under Appendix A

Component Weir

Hydraulic Component(s). Roadway

l Discharge 1,202.00 cis Aliowable HW Elevation 7950 #t
Roadway Width 12.00 fi Overiopping Coefiicient 2.99 US
Low Point 77.52 #t Headwater Elevation 79.50 ft
Discharge Coefficient {Cr) 2.99 Submergence Factor (KY) 1.00
l Tailwater Elevation 0.00 #t
Sta (it) Elev. {ft)
l -200.00 79.00
0.00 79.56
30.00 79.59
56.00 79.38
l 109.00 79.64
190.00 79.68
245.00 79.72
303.00 79.74
386.00 79.95
517.00 79.58
6561.00 79.47
§93.00 79.4 ‘ 3
I 235,00 79,62 The Weir elevations are based on
802.00 79.48 the survey points taken in the field
831.00 79.43
I 8586.00 79.39
855.00 79.21
1,030.00 79.34
1,087.00 79.42
l 1,146.00 79.29
1,186.00 78.25
1,304.00 79.88
1,330.00 80.36
I 1,364.00 79.69
1,388.00 78.56
1,467.00 79.08
l 1,454.00 78.53
1,532.00 79.17
1,532.50 79.58
1,538.00 79.66
l 1,538.50 79.22
1,561.00 79.03
1,581.80 79.53
1,615.50 78.85
. 1,616.00 78.43 |
1,658.00 78.32
1,710.00 .52
1,710.50 77.96
l 1,735.00 77.72
1,751.00 77.81
] 1,752.00 80.18 |
1,752.50 79.87 |
I 1,773.50 78.74 ;
1,784.50 79.58 |
I 1,785.00 80.00
p:\...\0BOOinfo\ep\wricym\canal overbank-x.cvm David Evans & Associatas, Inc. CulveriMaster v3.3 [03.03.00.04
I 11/18/49 03:08:13 PM© Beniley Systems, Inc. Haestad Methods Solution Center Watertown, CT 08785 USA  +1-203-755-168686 Page 2
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Executive Summary

This Final Drainage Report pertains to the Reflections on the Canal development of a 4.6-acre
parcel located on the southeast corner of Chaparral Road and Woodmere Fairway, immediately
northwest of the Arizona Canal, in Scottsdale, Arizona.

The purpose of the report, in accordance with Section 37-42.a of the Scottsdale City Code
(Floodplain Regulations), is to present information regarding the effects this proposed development
may have upon local rainfall and runoff, and to demonstrate that the planned development has been
designed so it is protected from flooding, as well as to minimize possible drainage-related impacts

to others.

Furthermore, this Final Drainage Report demonstrates that this project complies with four DRB
Stipulations (47-DR-2005), including: (1) the development will maintain historic flow patterns;
(2) site improvements will not adversely affect other properties; (3) demonstrate a public benefit
to the area as a function of the storm water improvements; and (4) receive approval by
Scottsdale’s Flood Plain Administrator to measure the building height one foot above the nearest

adjacent Arizona Canal bank.

As part of this study, flood peaks were predicted for the 0.8-square-mile offsite watershed using
HEC-1 and procedures outlined in the City of Scottsdale’s Design Standards and Policies
Manual. Additionally, floodplain boundary maps were developed based on the results from a
HEC-RAS computer program. Also, hydraulic calculations were prepared as part of the design
of the new regional stormdrain system consisting of: (1) 1500 linear feet of new 10'x 5'
Reinforced Concrete Box Culvert between Chaparral Road and the south boundary of the subject
property; (2) 280 linear feet of new 8'x 6' Reinforced Concrete Rectangular Open Channel
between the south boundary of the subject property and the inlet to a new stormdrain being
constructed by the adjoining Safari project; and (3) lateral stormdrains from Woodmere Fairway
to the new 10'x 5' Reinforced Concrete Box Culvert.

The planned stormdrain system has a 100-year design capacity and it replaces a 30-year-old open-
channel system along side the Arizona Canal that only has a 25-year design capacity.

These new storm water improvements have been designed to intercept and convey the 100-year
peak discharge, and its overall efficiency is only controlled by offsite conditions. The Reflections
on the Canal project has been specifically designed to protect itself from flood hazards, while at
the same time adding new stormdrains and related flood-control facilities that will significantly
reduce or even remove entirely the frequency and severity of local flooding of the existing
residences located along or near Woodmere Fairway. Map showing existing and future floodplain
boundaries can be found in Appendix B of this report.
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I. INTRODUCTION

1.1 Project Location

This Final Drainage Report pertains to the planned development of a 4.6-acre parcel located on

the southeast corner of Chaparral Road and Woodmere Fairway, immediately northwest of the

Arizona Canal, in Scottsdale, Arizona. More specifically, this property is located within the '

northwest one-quarter of Section 23, of Township 2 North, Range 4 East, Gila and Salt River
Baseline and Meridian. Chaparral Road bounds this property to the north, Woodmere Fairway

to the west, and the Arizona Canal to the east and south.

This property is currently the Hotel Waterfront Ivy and related parking areas. The Reflections on
the Canal project generally includes the demolition and removal of this exiting motel, filling and
grading the entire property so it is above the existing 100-year flood plain (equal to or above the
top of the adjacent canal barik), construction of substantial stormdrain systems, and the subsequent
construction of a multi-family residential development, driveways, parking areas, and other related

drainage and site improvements.

According to the effective Flood Insurance Rate Map of this area, the subject property is located
entirely within an unnumbered Flood Hazard Zone A. The Reflections on the Canal project has
been specifically designed to protect itself from these existing flood hazards, while at the same
time adding new stormdrains and related flood-control facilities that will significantly reduce or

even remove entirely the frequency and severity of local flooding of the existing residences located

along or near Woodmere Fairway.
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For reference, Figure 1 of this report contains a site location map, and Figure 2 of this report
contains an aerial photograph of the subject property taken in 2002. In addition, Figure 3 contains
a portion of the effective Flood Insurance Rate Map of this area, showing that the subject property
is entirely within an Unnumbered A Zone. And for comparison, Figure 4 contains a map showing
the portions of the subject property that have been removed from the effective Zone A Flood
Hazard Area by a recently issued Conditional Letter of Map Revision Based on fill (CLOMR-F
Case No. 07-09-0635C, dated March 13, 2007). A copy of which can be found in Appendix D.

1.2 Purpose and Objectives

This Final Drainage Report was prepared for submittal to the City of Scottsdale’s Development
Services Department in conjunction with a Rough Grading Plan and Paving/Grading Plans, which
are being prepared by M3 Engineering and Technology. A copy of these construction drawings

will be submitted together with this report (see Appendixes C and D).

This Final Drainage Report identifies the drainage characteristics of the area affecting this
development. It also identifies drainage-related design requirements in accordance with the City
of Scottsdale’s Design Standards and Policy Manual (Chapter 4, 2006), Floodplain and
Stormwater Regulations (Chapter 37 of the Scottsdale City Code), and the  Drainage Design

Manual for Maricopa County (Volumes 1, 2, and 3).

The purpose of the report, in accordance with Section 37-42.a of the Scottsdale City Code
(Floodplain Regulations), is to present information regarding the effects this proposed development
may have upon local rainfall and runoff, and to demonstrate that the planned development has been

designed so it is protected from flooding, as well as to minimize possible drainage-related impacts
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Accordingly, this report documents the drainage considerations made in conjunction with the
hydraulic design of this project. As an introduction to this project, the major drainage issues and

the general approach used to handle them are as follows:

1. Remove portions of the subject property from the FEMA flood plain through the CLOMR-

F process. According to the effective FIRM of the area (#O4013C1695H), the subject
property is located entirely within an Unnumbered Flood Hazard Zone A. Furthermore,
according to Section 37-42.1.2 of the Scottsdale City Code (Development Requirements),
within such flood-hazard areas, all new residential structures or the substantial
improvements to an existing residential structure shall have its lowest floor constructed at
least one (1) foot above the base-flood elevation. In addition, in the absence of a
designated base-flood elevation, it is customary to elevate ‘structures and their lowest

finished-floors so they are one foot or more above the top of the highest adjacent Arizona

Canal bank (FEMA written communication, 1987).

Thus, as part of the Reflections on the Canal project, portions of the 4.6-acre property will
initially be filled with compacted soil (refer to Figure 4) so that the top of this resulting
mound will be entirely above the top of the adjoining canal bank. Furthermore, all future
finished floors for new residential structures on this property shall be set at least one (N

foot or more above the highest adjacent canal bank. Minimum Finished-Floor Elevations

(referenced to NAVD-1988) are shown on the Site Plan.

A CLOMR-F was given to this project on March 13, 2007. Refer to Appendix D.

R
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Construct new Catchbasins. Laterals, and a Regional Storm Drain System to Improve

Local Drainage Conditions. Reasonable efforts will be made to improve local drainage

conditions. The largest improvements to be built in conjunction with this project include
the removal blockages caused by the three existing pedestrian walkways going over Reach
4 of the Side Channel. Additionally, a new 10'x5'x 1500" RCBC will be built beneath the
existing Side Channel, and it will be used to convey runoff from Chaparral Road and
Woodmere Fairway to the new 8'x6' RCBC currently being built immediately downstream
by the Safari/ Riverwalk project. Furthermore, the 280-foot-long space between the
subject property and the nearby Safari/ Riverwalk property will have an equivalent

rectangular open channel, and the coordination of this critical hydraulic connection will be

the responsibility of this project.

Also, with regérd to other drainage improvements to be made, six sets of new grated
catchbasins and laterals will be built so they intercept and convey stormwater concentrating
along Woodmere Fairway. This includes a grated catchbasin and lateral stormdrain near
the intersection of Woodmere Fairway and Chaparral. Once this project is built, local
drainage problems will not be eliminated, although drainage conditions will be

substantially improved. Refer to Appendix B.

Likewise, the construction of the new 10'x5'x 1500" RCBC along the Side Channel of the
Arizona Canal will provide the City of Scottsdale with the potential for improving flooding
conditions on the north side of Chaparral Road once a larger outfall at Scottsdale Road is
provided, and once a larger box culvert beneath Chaparral Road.is built. This project

provides that valuable stormwater-management potential at little or not additional cost to

the City.
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Provide Onsite Stormwater Detention. According to Section 37-42.1 of the Scottsdale City

Code (Stormwater Storage Facilities), development of all land within the city must include
provisions for the management of stormwater, including the design and construction of
provisions to store runoff from rainfall events up to and including the one-hundred-year
two-hour duration event. In this case, the required 23,000 cubic feet of storage will be
provided onsite within depressed landscape areas, and will drain within 12 hours per Sec.

4.402.B.12 of the 2006 City of Scottsdale Design Standards and Policy Manual. Refer to

Appendix E for stormwater detention calculations.

Floodproof Underground Parking Structures. Two of the new multi-family residential

structures (Condominium Buildings #1 and #2) to be built as part of this project will have
underground parking garages. As currently designed, their driveway crests will be set 0.5
feet or more above the Base Flood Elevation, which is equal to the top of the nearby canal

bank. (Refer to the construction plans in Appendix C).

Construct a new Regional Stormdrain System along the South Bank of the Arizona Canal.

This project includes the construction of about 1,780 LF of new box culvert and concrete
open channel from Chaparral Road to the junction with the new 8'x6' RCBC currently
under construction on the Safari/ Riverwalk property. Included in this is about 280 LF of
new 8'x6' open channel which will be located on a neighboring property not owned by the
subject property, and also within an SRP/FCDMC easement. In order for this new open
channel to operate properly, the connection across this intervening property must be
constructed. It will be the responsibility of the owners of the subject property to
coordinate the construction of this neighboring segment of box culvert. Refer to the

construction plans in Appendix C.
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II. DESCRIPTION OF EXISTING DRAINAGE CONDITIONS AND CHARACTERISTICS

2.1 Hydrologic Analysis of Onsite Drainage

Under existing conditions, the subject property has a measured landscaped area of 61,350 square
feet, or about 30 percent of the total area of the property. Conversely, under proposed conditions,
the subject property has an even larger landscaped area of 72,800 square feet, or about 36 percent
of the total area of the property (an increase of about 6% of the total project acreage). The
majority of these landscaped areas found under existing and proposed conditions are located within

and along the Side Channel located between the existing/future buildings and the Arizona Canal.

Based on hydrolgic calculations representing existing and proposed conditions, the 2-, 10-, and
100-year flood peaks fbr existing conditions are predicted to be 9.2 cfs, 15.4 cfs, and 28.8 cfs,
respectively, whereas under proposed conditions the predicted flood peaks will be 8.8 cfs, 14.8,
and 27.7 cfs, respectively (as calculated using the Maricopa Rational Method). Therefore, from
a drainage perspective, given that the future land use will have more landscaped, pervious cover,
the peak amounts of runoff produced by this property will be about 5 % less than those found undér
existing conditions. Furthermore, rooftop drains will discharge directly into the adjoining

stormdrain system, thereby further significantly reducing surface flooding of the area.

2.2 Existing Drainage Network

With regard to local stormwater runoff, the subject property is located within the lower Indian
Bend Wash watershed, in southwest Scottsdale. The offsite watershed affecting this property is
about 0.8 square miles (510 acres), and is currently developed with mostly medium density

residential structures. Furthermore, the usual southeasterly flow of stormwater runoff within this
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portion of the watershed has been interrupted by a levee system built prior to 1894 by the Salt
River Project in conjunction with Arizona Canal. As a consequence, the natural drainage patterns
have been altered so that the majority of stormwater runoff is now being directed into streets and
a few public drainageways, ultimately ponding against the Arizona Canal embankment, and with
some drainage relief afforded by the Side Channel flood-control facilities and other smaller
stormdrain systems. The hydrologic characteristics of this regional offsite watershed were

evaluated using the HEC-1 program, described later in Section 5.2 of this report.

The Reflections on the Canal project is located in an area of Scottsdale having several major
drainage improvements, the largest of which are Reach 3 and Reach 4 of the Army Corps of
Engineers Side Channels System (LAD USACE, 1981). The largest of these existing drainage
facilities, Reach 3 of the Side Channel, generally consists of a regional stormdrain system and
grated catchbasins tha.t collétt floodwaters concentrating uphill from, and to the north of the
subject property (LAC UASCbE 1981). Both the McDonald Road and Chaparral Road watersheds

contribute runoff to this location. Excerpts from the USACE Design Memorandum for Reach 3

and Reach 4 can be found in Appendix A.
From this investigation, it is known or believed that, under existing conditions:

1. The 10-year flood peak (estimated to be 325 cfs), equal to about 25% of the 100-year peak
discharge, will be collected and conveyed by the existing Reach 3 system (which has a
maximum reported capacity of 670 cfs) and taken beneath the abutting Arizona Canal in
a 96"-diameter RCP and to the Indian Bend Wash for disposal. Any stormwater runoff
greater than 670 cfs and arriving at the north side of Chaparral Road and not taken away
to the IBW, will either be impounded behind the roadway as floodwater storage, flow

through an existing 6'x4' RCBC located beneath Chaparral Road and northwest of the

R
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subject property, or weir over the sag in the vertical curve of Chaparral Road and flow into
and along Woodmere Fairway, adjacent to the subject property, ac follows.

Discharges less than or equal to 670 cfs will not overtop the top of the Arizona Canal.
Discharges less than or equal to 670 cfs will be intercepted by the Reach 3 inlet grate and
conveyed by the 96-inch-diam RCP and taken to the IBW. Thus, all flows less than 670
cfs will simply go into the existing IBW diversion storm drain without traveling farther
downstream.

Flows equal to 900 cfs (approximately equal to the 25-year flood) will overtop the Arizona
Canal along the reach located upstream of the 96-inch-diam RCP and cause 230 cfs to weir
over the Arizona Canal bank (900 cfs at X-Sec 20 - 670 at X-Sec 16.2), leaving 670 cfs
to go towards the inlet of the 96-inch-diam RCP, of which 670 cfs will be diverted, leaving
about 1 cfs to go through the box culvert under Chaparral Road (about 0 cfs) or over the
sag in Chaparrél and into Woodmere Fairway (about 0 cfs). In other words, substantially
no flood waters overtop or flow through Chaparral Road during floods equal to, or smaller
than, a 25-year flood.

Flows equal to 1100 cfs (approximately equal to the 50-year flood) will overtop the
Arizona Canal along the reach located upstream of the 96-inch-diam RCP and cause 153
cfs to weir over the Arizona Canal bank (1100 cfs at X-Sec 20 - 947 at X-Sec 16.2),
leaving 947 cfs to go towards the inlet of the 96-inch-diam RCP, of which 670 cfs will be
diverted, leaving 277 cfs to go through the box culvert under Chaparral Road (0 cfs) or
over the sag in Chaparral and into Woodmere Fairway (277 cfs).

Flows equal to 1299 cfs (equal to the 100-year flood) will overtop the Arizona Canal along
the reach located upstream of the 96-inch-diam RCP and cause 302 cfs to weir over the
Arizona Canal bank (1299 cfs at X-Sec 20 - 997 at X-Sec 16.2), leaving 997 cfs to go
towards the inlet of the 96-inch-diam RCP, of which 670 cfs will be diverted, leaving 327

cfs to go through the box culvert under Chaparral Road and then over the pedestrian
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bridges (17 cfs) or over the sag in Chaparral and into Woodmere Fairway (311 cfs).

Another part of this largest existing drainage facility, Reach 4 of thé Side Channel system,
generally consists of a series of unlined trapezoidal open channel, concrete-lined rectangular
channel, and a buried 72" RCP (LAC UASCE 1981). The upstream-most portion of Reach 4
abuts the subject property. The downstream-most reach of Reach 4 is located near the 6-way
intersection of Scottsdale'Road, Camelback Road, and the Arizona Canal. Stormwater runoff
arriving at that location will either be taken beneath the Arizona Canal in an 11'x9.5' RCBC and
taken to the IBW for disposal, will either be impounded behind the canal embankment as

floodwater storage, or weir over the banks of the Arizona Canal and be taken away by this SRP

facility, should it be drawn down in time.

According to Design Memorandum No. 5 (Plates 15 and 19, LAC UASCE 1981), the upstream

segment of Reach 4, including the concrete rectangular channel located on the subject property, -

was designed to convey a 25-year peak discharge of only 120 cfs, and with no runoff contributed
by areas located upstrezini or north of Chaparral Road (and this is consistent with items #3 and #4

listed immediately above).

The 3200-foot-long segment of Reach 4 located between Scottsdale Road and Chaparral Road is,
or will soon be, modified and improved. The Safari/ Riverwalk Square project is currently
replacing portions of the existing Side Channel with a new 1,250-foot-long 8'x6' RCBC that will
connect to the existing system at a grated junction structure located near the intersection of
Scbttsdale and Camelback Roads (David Evans and Associated, June 2006; Tri-Core Engineering,.
2005). The Safari’é 8'x 6' RCBC was designed to convey the 100-year flood peak, and all new
inlet structures were designed to replace the existing inlets built by the Corps (Ramzi Georges,

David Evans & Assoc., written communication, December 7, 2006). In addition, this Reflections
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on the Canal project will include the construction of an equivalent box culvert or open channel

l i between their upstream terminus and the existing box culvert beneath Chaparral Road.

2.3 Context Relative to Adjoining Developments

I I One of the significant drainage improvements that will be constructed as part of this project will

I ) be the construction of 1,500 LF of new box culvert and 280 LF of concrete open channel, all of
. which will be constructed from Chaparral Road to the junction with the new 8'x6'x1250' RCBC

l - currently under construction on the Safari/ Riverwalk property. The design of the stormdrain
. system for this project requires the coordination with the design aspects of the drainage system

I . currently under construction downstream on the Safari project. This coordination, in part,
included the hydraulic analysis of the Safari stormdrain, described later in this report.

2.4 FEMA Flood Hazard Zones

I ' According to the effective Flood Insurance Rate Map of this area, the subject property is located
entirely within an unnumbered Flood Hazard Zone A (refer to Figure 3). Furthermore, a
CLOMR-F has been written (Case # 07-09-0635C), which effectively removes, upon construction,

designated portions of the subject property from the 100-year flood plain (refer to Figure 4). All

CLOMR-F. Volume 6 of 17 of the Flood Insurance Study of Maricopa County and Incorporated
Areas (FEMA, Sept. 30, 2005) provides flood profiles of the Indian Bend Wash Low Flow
Channel (Plates 220P and 221P). These show that the 100-year water surface is substantially equai

i
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areas of new residential construction will be removed from the regulatory flood plain by this
to the top of the adjoining Arizona Canal bank.
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III. PROPOSED DRAINAGE PLAN

3.1  Hydraulic Analysis of Proposed Drainage Systems

Figures 5 through 9 of this report present a graphical summary of the proposed drainage
improvements to be built as part of this project. In general, these improvements consist of: (1)
1500 LF of new 10'x5' RCBC between Chaparral and the southern end of the subject property;
(2) six sets of catchbasins and laterals to be built between Woodmere Fairway and the new 10'x5’
. RCBC; (3) 280 LF of new 8'x 6' rectangular open channel between the outlet of the new 10'x5’

RCBC and the new 8'x6 RCBC currently being built on the nearby Safari/ Riverwalk project.

Figures 5 through 9 provide the general dimensions, invert elevations, and design cover for these
new stormdrain segménts and their related inlets and junction structures. The hydraulic design
of the planned 10'x 5' RCBC was based on a 100-year peak discharge of 327 cfs at Chaparral
Road which will go through the existing 8'x 4' RCBC under Chaparral Road ( 224 cfs) and over
the sag in Chaparral Road ( 103 cfs) and be collected in a new grate and catchbasin in Woodmere
Fairway (Lateral #6). In addition, in order to account for other inflow sources, the design was
based on a 100-year peak discharge of 400 cfs at the south property line of the subject property

(Lateral #1). The new culvert will operate under Inlet Control.

Appendix C of this report contains the Hydraulic Grade Line Calculations for the mainline and its
two principal laterals. From these calculations, it is apparent that the 100-year hydraulic grade
line is lower than the gutter grades, and will therefore not surcharge. Likewise, the hydraulic
grade line is also lower than the top of the adjacent canal bank, and will therefore not overtop the

canal.
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3.2 Stormwater Storage Requirements

In accordance with Section 37-42.1 of the Scottsdale City Code (Stdnnwater Storage Facilities),
this project must provide a minimum stormwater storage volume of 0.53 acre feet or 22,912 cubic
feet. Therefore, some of the landscaped areas located along the Arizona Canal have been designed
as stormwater detention basiils, with a total combined storage volume of 25,000 'cubic feet. This
planned storage volume exceeds the minimum required. Refer to Sheet C1.1 (Overall Civil Site
Plan) found in Appendix E of this report for a map showing the areas to be flooded along with
their calculated storage volumes. Furthermore, these basins have outlet orifices that have been

designed to provide a minimum drain time of 12, per Sec. 4.402.B.13 of the City of Scottsdale

Design Standards and Policy Manual.

33 Project Phasing

The construction of this project will not be phased.

3.4 Stormdrain Segments

Centerline stationing proceeds in a downstream direction, starting with Station 0+00 located about
400 feet upstream or north of Chaparral Road. Station 20+00 is located at the south property line

of the subject property, and Station 35+70 is located farther south near Scottsdale Road.

Note that the centerline stationing shown on the construction drawings differ from those given in
this drainage report. See for example, Sheets C2-10 through C2-12. The equation to convert
stationing used in the Construction Drawings to those given in this report is as follows:

Stationing on Construction Drawings = Stationing on Drainage Report - 505 feet
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The description of stormdrain segments will go from downstream to upstream, as follows.

Station 35+43:

Referring to Figure 5, the Safari project is currently constructing 1-8'x6'x1263"' RCBC,

starting at the existing USACE catchbasin located near the intersection of Scottsdale Road

and Camelback Road. This connection point is referred to as Station 35+43, and it

represents the downstream end of the Safari project.

Station 34+70:

Refer to Figure 5. The Safari box culvert has a sharp bend and abrupt change in grade at
Sta 34470. In the absence of large-scale regional flooding, it will be this sharp, vertical

grade break that will be the downstréam hydraulic control (Critical Depth of 4.20 ft).

Station 22+ 80:

Referring to Figure 6, the Safari project will begin constructing a 1-8'x6'x1263' RCBC
starting at‘StatiOn 22+ 80, and proceed in a downstream direction. The Reflections on the
Canal project will connect a new reinforced concrete rectangular open channel (8'w x 6'd)
at this location and proceed upstream. The invert of the Open Channel will match that of
the Safari 8'x6' RCBC. The new Reflections Open Channel will have an open top which
will allow floodwaters from the adjoining properties to enter this channel as needed.

Pedestrian barriers will be built along the entire perimeter of this 280-foot-long open

channel segment.
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Station 20+400:

Referring to Figure 6, the Reflections project will begin with a 1-8'x6'x 280’ Open
Channel, starting at Station 20+00, and proceed in a downstream direction and connecting
with the Safari RCBC. This station represents the south property boundary of the

Reflections project.

Upstream of Station 20+00 will be a new 10'x5'x1500' RCBC. The invert of this new
Reflections box culvert will match the invert of the new Reflections open channel. In

addition, this junction will also require a gradual transition in width, from 10 feet to 8 feet.

Station 19484

Referring to Figure 6, a new 48" diameter lateral will connect to the new Reflection RCBC
at Station 19+84 (Lateral #1). Floodwaters accumulating in Woodmere Fairway will be
intercepted by a new catchbasin and grate located in the existing alleyway and carried to
the new 10'x5' RCBC via this 48" diameter RCP. This grate and lateral will have a 100-

year design capacity of 72 cfs, and the total peak discharge downstream from this location

will be 400 cfs.

Station 17+ 96:

Referring to Figure 7, the existing 1'x2' grated catchbasin in Woodmere will be removed
and replaced with two new larger grated catchbasins. The existing 12" diameter drain pipe
(that goes westward across Woodmere Fairway) will be reconnected to this new catchbasin

and together these will connect to a new 24" RCP (Lateral #2) and then go to the new
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Reflection RCBC at Station 17+96. Floodwaters accumulating in Woodmere Fairway will
be intercepted by a new catchbasin and grate and carried to the new 10'x5" RCBC via this

24" diameter RCP. This grate and lateral will have a 100-year design discharge of 2 cfs.

Station 14 +50:

Referring to Figure 7, at new 18" diameter lateral (#3) will connect to the new Reflection
RCBC at Station 14+50. Floodwaters accumulating in Woodmere Fairway will be
intercepted by a new catchbasin and grate and carried to the new 10'x5' RCBC via this
new 18" diameter RCP. This grate and lateral will have a 100-year design discharge of

1 cfs.

Station 10+35:

Referring to Figure 8, at new 18" diameter lateral will connect to the new Reflection
RCBC at Station 10435 (Lateral #4). Floodwaters accumulating in Woodmere Fairway
will be intercepted by a new catchbasin and grate and carried to the new 10'x5' RCBC via

this 18" diameter RCP. This grate and lateral will have a 100-year design discharge of 1

cfs.

Station 7422

Referring to Figure 9, at new 18" diameter lateral will connect to the new Reflection
RCBC at Station 7+22 (Lateral #5). Floodwaters accumulating in Woodmere Fairway
will be intercepted by a new catchbasin and grate and carried to the new 10'x5' RCBC via

this 18" diameter RCP. This grate and lateral will have a 100-year design discharge of 1
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cfs.

Station 54+79:

Refer to Figure 9. The Reflections box culvert has a 12-degree bend at Sta 5+79. This
change in alignment allows the new RCBC to be directed straight to the outlet of the

existing 8'x4' RCBC located beneath Chaparral Road.

Referring to Figure 9, at new 48" diameter lateral will connect to the new Reflection
RCBC at Station 5+33 (Lateral #6). Floodwaters accumulating in Woodmere Fairway
will be intercep'ted by two new catchbasins and grates and carried to the new 10'x5' RCBC
via this 8'x4' RCBC. These grates and lateral will have a 100-year design discharge of

103 cfs.

Station 5+05:

Referring to Figure 9, the Reflections 1-10'x5'x1500" RCBC will begin at Station 5+05.
The new Reflections RCBC will abut the existing 8'x4' RCBC beneath Chaparral Road.
This new junction will have a 100-year design discharge of 224 cfs. Furthermore, this
planned connection will replace the existing pedestrian walkways currently blocking
floodwaters from flowing through the existing culvert. Additionally, this connection will
also replace the earth berm seen on Plate 15 of Design Memorandum 5, and marked “plug

Station 5+33:
|
\
i
existing ditch.” and “clear and grade existing ditch to drain N.E.
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Note that the modified ADOT Standard catchbasins identified on Figure 5 through 9 this report
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have been included because of their hydraulic properties, primarily their waterway openings.
These specific catchbasins may not be constructed because of limitations related to curb lengths
and vehicular access routes. Therefore, any differences seen between the catchbasins seen on
Figures 5 through 9 with those shown on the construction drawings are hydraulically equivalent,

and were otherwise revised as a result of additional construction-related considerations.
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IV. SPECIAL CONDITIONS

4.1 Project Stipulations

In accordance with the DRB Stipulations (47-DR-2005), this project will satisfy the following

conditions.

i Development will maintain historic flow patterns. This development will maintain
the historic flow patterns in which floodwaters generally flow from northeast to
southwest. This project accepts flows at Chaparral Road and then releases them
at or near the southern property boundary. With this design, historic flow patterns
will be maintained.

2, Improvements will not adversely affect other properties.

When compared to existing conditions, this project will not obstruct or impede
floodwaters. The planned building outline is smaller than the existing building
footprint and thus offers less flow obstruction. Furthermore, this project has more
landscaped areas than before, and about one-half of these new landscaped areas will
be depressed below grade for stormwater detention purposes. Floodwater crossing
over Chaparral Road will be intercepted by a new grated catchbasin and taken to
the new 10'x 5' RCBC for disposal. Site improvements will not adversely affect

other properties.
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The Final Drainage Report will demonstrate a public benefit to the area as a

function of the storm water improvements.

The Reflections on the Canal project is committed to provide local and regional
public benefits by constructing stormwater improvements. These improvements
include: (1) constructing 1500 linear feet of new 10'x 5' Reinforced Concrete Box
Culvert between Chaparral Road and the south boundary of the subject property;
(2) constructing 280 linear feet of new 8'x 6' Reinforced Concrete Rectangular
Open Channel between the south boundary of the subject property and the inlet to
anew stormdrain being constructed by the adjoining Safari project; (3) constructing
lateral stormdrains from Woodmere Fairway to the new 10'x 5' Reinforced
Concrete Box Culvert, and which will have the capacity to intercept 100-year peak
discharées; (4) constructing onsite stormwater detention basins that will reduce
onsite flows to less than that which are produced under existing conditions; (5)
construct a series of roof-drain pipes that will take roof drainage directly to the new
stormwater detention basins for disposal. Under existing conditions, subject
property and surrounding areas are floodprone and subject to sheetflow and shallow
flooding. Additionally, the existing Army Corps of Engineers constructed a Side
Channel system with a 25-year design capacity, whereas the planned regional

stormdrain system planned for construction with this project, will have a 100-year

design capacity.

These new storm water improvements have been designed to intercept and convey
the 100-year peak discharge, and its overall efficiency is only controlled by offsite
conditions. Upon completion, the Reflections on the Canal project will provide

significant public benefits as a result of the construction of a new regional
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stormdrain system.

4, Approval will be obtained from the Flood Plain Administrator to measure the

building height one (1) foot above the nearest adjacent Arizona Canal bank.

Mr. Erickson, the Floodplain Administrator, has written this letter, and a copy of

it can be seen in Appendix E of this report.

42 CLOMR-F

A CLOMR-F (Case # 07-09-0635C) for this project was issued on March 13, 2007, and it has
reclassified the to-be-developed portions of subject property as being outside of the existing Flood
Hazard Zone A. As—bu"ﬂt drawings and soil-compaction certifications shall be prepared after the
site has been filled, and these documents shall be then given to the City of Scottsdale’s Floodplain
Administrator for Community Acknowledgment, and then afterwards given to LOMA Depot/

FEMA for issuance of a final LOMR-E.

4.3 Stormwater Storage

The subject property will have about 24,721 cubic feet of onsite stormwater storage upon

completion. And this exceeds the minimum 22,912 cubic feet required. Drain times of about 12

hours, and maximum ponding depths of 1 foot.

4.4 Connection to the FCDMC System

Coordination with, and approval by the Flood Control District of Maricopa County and the US
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Army Corps of Engineers is required for all segments of stormdrain to be constructed adjacent to
the Arizona Canal. Approval by Ms. Shelby Brown (FCDMC, personal communication) has been

given by the US Army Corps and the District. A use permit is pending.

4.5 Coordination with adjoining projects

This project includes the construction of a new 8'x6' RCBC along the 280 LF of new 8'x 6' open
channel downstream from the subject property. This project must coordinate with the owners and

engineers for these affected properties.
4.6 AZNPDES

A Stormwater Pollution Prevention Plan (SWPPP) will be prepared by M3 Engineering along with

the Grading Plan.
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V. DATA ANALYSIS METHODS

5.1  Methodology Used for Hydrology and Hydraulics

The hydrologic design of this project was done in accordance with the methodologies set forth in

the City of Scottsdale’s Design Standards and Policy Manual (Chapter 4, 2006 and updates),

Floodplain and Stormwater Regulations (Chapter 37 of the Scottsdale City Code), and the

Drainage Design Manual for Maricopa County (Volumes 1, 2, and 3).

This study uses the U.S. Army Corps of Engineers HEC-1 program to evaluate rainfall-runoff
relationships within the upstream watersheds and to use this information to help predict 100-year
flood peaks at selected locations near the subject property. This program uses one-dimensional,

steady flow, water-surface profile calculations.

Hydraulic calculations for evaluating the planned box culverts and open channel segment were
based on widely accepted procedures presented in the Flood Control District of Maricopa
County’s Drainage Design Manual, Volume 11, Hydraulics (January 1996, with updates), and

the Design and Construction of Urban Stormwater Management Systems (ASCE, 1992).

5.2 Hydrology

Hydrologic analysis of Reach 3 and Reach 4 of the Side Channel System (the study area), was
facilitated using the U.S. Army Corps of Engineers HEC-1 computer program or software. This

program was used to model the precipitation-runoff processes within this highly urbanized

watershed.
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In accordance with Sections 4.706.D.3 of the City of Scottsdale’s Design Standards and Policies
Manual (2006 update), rainfall losses were represented using the SCS Curve Number Method, and
by applying Runoff Curve Numbers appropriate to soils and land-use classifications of this
community. Likewise, the Kinematic Wave Model was used to transform or numerically convey

the computed storm runoff from each hydrologic subbasin to the downstream collector or main

channel. Routing of the accumulated main-channel flow was numerically represented using the -

Muskingum-Cunge method and applying four-point hydraulic cross sections.

This general modeling approach was chosen because of two important, limiting factors. First,
the upstream watershed is highly urbanized without major drainage systems, and the topographic
maps of the area were believed inadequate to precisely represent the existing underfit flow paths,
or to identify areas of stormwater retention. Secondly, much of the watershed is impervious,
although not directlyA connected, and thus other more complex rainfall/runoff estimation
procedures, such as Green and Ampt, for example, were considered unnecessary. It was believed
that deficits in the ability to characterize the watershed exceed the advantage in applying other

analytical methodologies.

The HEC-1 modeling method is described in the User’s Manual (September 1990). Additional
information concerning the local approach to using HEC-1 was given in City of Scottsdale’s

Design Standards and Policies Manual (2006 update), mentioned previously, as well as in the
Flood Control District of Maricopa County’s Drainage Design Manual, Volume 1, Hydrology

(January 1995, with updates).
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5.2.1 Hydrologic Parameter Estimation

I l 1

I I 5.2.1.% Drainage Area Boundaries
l I The watershed contributing the study area is approximately 0.8 square miles (520 acres)
l and is generally bounded on the north by McDonald Road, on the west by Camelback
I Mountain, on the south by Vista Drive, Chaparral Road, and Camelback Road, and on the-
. east by the Arizona Canal.
I For the purposes of hydrologic modeling, this watershed was divided into 14 subbasins |
l l 1 based on topographic maps and aerial photographs described previously. Watershed
I i delineations were field checked. i
s |
B \
l _ Six of these subbasins are located north of Jackrabbit Road and are designated Subbasins ‘
I 10 through 15. These all drain eastward to the Arizona Canal where flows are impounded |
' l behind the existing levee and then flow southward by gravity towards the subject property. |
|
. . . - ‘
I l Subbasins 20 through 24 are located north of Vista Drive and south of Jackrabbit Road. |
And runoff from these subbasins also drain eastward to the Arizona Canal, where it is ‘
I I joined by runoff from uphill Subbasins 10 through 15. |
l I , Likewise, Subbasins 30 and 31 are located north of Chaparral Road and south of Vista |
l l " Drive. Runoff from these two subbasins flow eastward to the Arizona Canal, and are 3

|
joined by runoff from the uphill subbasins. ‘
|
|
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In the 1980s, the U.S. Army Corps of Engineers constructed a 96-inch-diameter reinforced
concrete pipe culvert to divert stormwater accumulating at the junction where Subbasins
10 through 15, 20 through 24, and 30 and 31 combine. This existing stormdrain was
designed to intercept 670 cfs (equivalent to the Corp’s 25-year design flood), and is
described in the Indian Bend Wash Design Memorandum #5 “Feature Design for Side

Channels System,” (Los Angeles District, U.S. Army Corps of Engineers, July 1981).

Subbasins 40 and 41 and the subject property are located downstream from this diversion

stormdrain.
Watershed Work Maps

Appendix B of this report contains a watershed boundary map of this watershed, including

its 14 subbasins.

Precipitation

A 6-hour 100-year rainfall of 3.19 inches was used. NOAA Atlas 2 and the Isopluvial
Maps in the 2006 DSPM were the sources for this rainfall frequency information . This
rainfall was temporally distributed using the Maricopa County Type 1 dimensionless
rainfall pattern, as described in Section 2.4.2 of the Flood Control District of Maricopa

County’s Drainage Design Manual, Volume 1, Hydrology (January 1995, with updates).

Physical Parameters

Soil classifications and their corresponding Hydrologic Soil Group were obtained from the

R R
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NRCS Web Soil Survey ( http://websoilsurvey.nrcs.usda. gov/app/ ) and were based on the

l . Page 35
l ! Soil Survey of Eastern Maricopa County and Northern Pinal Counties Area, Arizona. All
. of the soils in the study area, with the exception of Rough Broken Land (Ru) located in
I Subbasin 10, are classified as Type B Hydrologic Soil Group, whereas, the Rough Broken
I l Land does not have a classification, and was assumed to be Type D.
l . Runoff Curve Numbers for these soil types were obtained from Figure 4-7 Runoff Curve
. Numbers for Urban Areas in City of Scottsdale’s Design Standards and Policies Manual
I . (2006 update).
. . Impervious Cover was estimated in the field, and then adjusted to conform with the
average percent impervious area listed by land use classification in Figure 4-7 Runoff
I . Curve Numbers for Urban Areas in City of Scottsdale’s Design Standards and Policies
I _ Manual (2006 update).
I I Initial abstraction was conservatively assumed to be zero (0.0).
l l The representative dimensions for flow planes were visually estimated in the field, and
were found to be reasonably uniform at 200 feet long. Slopes varied depending on
I l Jocations. Representative values for flow-plane roughness were taken from Table 6-1
' Overland Flow Roughness Coefficients for Sheet-Flow Modeting (USCE, HEC-HMS
l 3 Technical Reference Manual), as well as Table 3.5 Resistance Factor for Overland Flow
l I (USCE HEC-1 Flood Hydrograph Package, User’s Manual, September 1990). The
| amount of directly connected impervious area was visually estimated (most properties are
I l walled in), and was deemed negligible for the purposes of hydrologic modeling.
' |
\
|
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The representative dimensions for subcollector, collector and main channels were visually
estimated in the field. Slopes varied depending on locations. Representative values for
channel roughness were taken from Table 6.11 Manning’s Roughness Coefficients (Flood

Control District of Maricopa County’s Drainage Design Manual, Volume 3, Hydraulics,

January 1996, with updates).

The rate of floodwater diversion by the existing Chaparral Road storm drain varied up to
670 cfs, and was based on the Indian Bend Wash Design Memorandum #5 “Feature

Design for Side Channels System,” (Los Angeles District, U.S. Army Corps of Enginekers,

July 1981).
Final Hydrologic Results

The final results from the hydrologic modeling are tabulated in Appendix B of this report,
including the calculated 100-year peak. discharges arriving at Chaparral Road and the
Arizona Canal (1299 cfs), being diverted into the Arizona Canal (302 cfs), being diverted
into the IBW diversion stormdrain at Chaparral Road (670 cfs), being delivered to
Woodmere Fairway adjacent to the subject property (327 cfs), and being discharged at the
downstream end of the study area (399 cfs). A discussion regarding the quantities of flow

arriving and being diverted as selected locations can also be found in the “splitflow

discussion” in Appendix A of this report.

The results of this investigation were compared to those of KVL Consultants, Inc, and
described in the Design Concept Report, Arizona Canal, 64™ Street to Scottsdale Road,
Flood Mitigation Study (a consulting report prepared for the City of Scottsdale, June 6,

2002). This comparison included the calculated discharges arriving at Chaparral Road and
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the Arizona Canal (1727 cfs), being diverted at Chaparral Road (670 cfs), being deliveréd
to Woodmere Fairway adjacent to the subject property (471 cfs), and being discharged at

the downstream end of the study area (92 cfs at Node 170910).

During this investigation, it was learned that flows within the Side Channel become divided

! 5.3 ' Hydraulics

immediately downstream from Chaparral Road. Some flows go through the existing 8'x4'x 84' |

RCBC beneath Chaparral Road (although most of these are blocked from going farther

g Fic 0 A -
R Pl i
L e

! downstream by three. sets of pedestrian walkways and their earthen embankments), and the
remaining flows overtop the low point in Chaparral Road. One HEC-RAS model was formulated
to examine the hydraulic characteristics of the existing Chaparral box culvert and the relationship

it has with blockage caused by the existing pedestrian bridge, and with the overtopping of the low

point in Chaparral Road. This first HEC-RAS model also examined the flow depths upstream

Woodmere Fairway, downstream from Chaparral Road. The outflow quantities obtained from the

I . from Chaparral Road, and when the computed WSELSs exceed the adjacent canal bank, to calculate
l . the sideweir spillages.
|
l . The second HEC-RAS model was formulated to examine the divided flow within and along ; ‘
\

l . first HEC-RAS model were used as input into this second HEC-RAS model. Likewise, the
. splitflow quantities determined from both HEC-RAS models were used as input into the HEC-1
I model to account for diversion losses. This iterative process was done until the results from these

three models were stable and converged on a nearly consent set of answers.
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5.5.1

5.3.2

3.3.3
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Method Description

Hydraulic modeling for Reach 4 of the Side Channel System was performed using the U.S.
Army Corps of Engineers HEC-RAS River Analysis System Program, version 3.1. This .

computer program uses one-dimensional, steady-flow, water-surface profile calculations
and it is based on standard step-backwater methods using cross sections to describe the

channel system. An assumed water-surface elevation, based on critical depth, was entered

into the model at the downstream cross section to initialize model computations.

Work Study Maps

Work maps for the study area were prepared using geographical information, such as
section lines, approximate property boundaries, and topography, obtained from the City
of Scottsdale. In general these maps were plotted and used at a scale of 1" = 100", and with

1-foot topographic contour intervals (COS, Geographical Information Systems).

Parameter Estimation

Field reconnaissance was performed as a part of the modeling effort to observe and
document channel and flood plain conditions, in including Manning n-values. In general,
Manning n-values were evaluated using the methodology in “Guide to Selecting Manning
Roughness Coefficients for Natural Channels and Floodplains (USGS WSP-2339). In
addition, representative values for channel roughness were also taken from Table 6.11
Manning’s Roughness Coefficients (Flood Control District of Maricopa County’s

Drainage Design Manual, Volume 3, Hydraulics, January 1996, with updates).
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5.3.4 Cross Section Description

3.3.5

The Upper Woodmere HEC-RAS model used twenty-five hydraulic cross sections to
represent the 1100-foot-long segment of the Side Channel, between Chaparral Road and
the first or upstream-most of four existing pedestrian bridges. This model was intended
to examine two conditions. First, existing conditions and the quantification of the amounts
of floodwater that will pass through the Chaparral Box Culvert, across Chaparral Road low
point. And second, it was used to quantify the amounts of floodwater lost by diversions

upstream from Chaparral Road.

The Lower Woodmere HEC-RAS model used seventeen hydraulic cross sections to
represent the 2000-foot-long segment of the Side Channel, between Chaparral Road and
the Safari projeét located near Scottsdale Road. This model was intended to examine only
one condition, and that was to see whether or not floodwaters will overtop the banks of the

Arizona Canal downstream from Chaparral Road (they do but just slightly).

These cross sectional data were developed from a digital terrain model based on 2002
phototopographic coverage, which was provided by the City of Scottsdale, GIS Division.
Hydraulic cross sections were generated directly from the digital terrain model using BOSS
RiverCAD and exported to a HEC-RAS file format. Cross sections were reviewed for
consistency relative to the 1-foot contour interval topography developed from the digital

terrain model.
Modeling Considerations

The floodplain analysis was conducted according to FEMA criteria for natural and
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constructed waterways. These criteria are presented in “Managing Floodplain
Development in Approximate Zone A Areas: A Guide For Obtaining and Developing Base
(100-Year) Flood Elevations” (FEMA Guide 265, July 1995) and in “Guidelines and
Specifications for Flood Hazard Mapping Partners, Volume 2: Map Revision and
Amendments; and Appendix C: Guidance for Riverine Flooding Analyses” (FEMA, April

2003, with amendments).

Areas of ineffective flow were added throughout the hydraulic model and were used to
represent the blockages created by the existing pedestrian bridges, existing and proposed

building and walls.

In addition, the second HEC-RAS model included ineffective flow boundaries along the
left-hand or easf sides of all cross sections. This was done for two reasons. First, this tool
was used to help evaluate the divided flow conditions, while simultaneously being able to
visualize the canal bank. Secondly, it was also used to represent the proposed conditions
that will exist when the low segments of the existing Side Channel (and between the

blockages between the existing pedestrian bridges).

Thus, with the exception of flood discharges, the second HEC-RAS model for Lower
Woodmere Fairway represents both existing and proposed conditions. Furthermore, this
HEC-RAS model was not run using future 100-year flood peaks because it is believe thét
the two new grated catchbasins in Woodmere Fairway will intercept all floodwaters and
take them to the new 10'x 5' RCBC for disposal, and therefore obviating the need for a

post-construction HEC-RAS model with zero discharges within the areas of detailed study.
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5.3.6 Problems Encountered During the Study

Dedid

Only one significant problem was encountered during this study, and this was the absence
of reliable, detailed survey and topographic information offsite from the subject property.

Field survey was used to help supplement this need, although there are still areas where

detailed topography is missing, and which were conservatively treated by the model as

ineffective flow boundaries. Other than this, there were no other problems encountered.

There are no model error messages. The model warning messages regarding conveyance
ratio, energy loss, and velocity head changes between cross sections were reviewed. These
messages usually indicate the possible need for additional cross sections. It was concluded
that additional cross sections were not needed. The model warning messages regarding

divided flow were reviewed. It was concluded that no modeling adjustments were

necessary.
Final Hydraulic Results

Appendix A and Appendix B to this report contain the final results and maps for this study
for existing conditions, including the calculated 100-year peak discharges at Chaparral
Road (Q100=327 cfs), going beneath Chaparral Road in the existing box culvert
(Q100=17 cfs), going over the low point in Chaparral Road and flowing into Woodmere

Fairway (Q100= 310 cfs).

The hydraulic gradeline calculations for the new 10'x5'x1500' RCBC were evaluated using
the peak discharges predicted to go through the Chaparral Box Culvert and weir across

Chaparral Road. These hydraulic gradeline calculations can be found in Appendix C of
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this report.

Appendix C of this report also contains a floodplain boundary map for proposed, post-
construction conditions (based on the construction of new 100-year grated catchbasins in
Woodmere Fairway). And it was based on the assumption that the planned regional
stormdrain system were completed, and its interception and conveyance capacities were
not limited by offsite influences, and thus resulting in no surface runoff in the segment of
Woodmere Fairway located between Chaparral Road and Thornwood Avenue. This

future-conditions map shows the limits of detailed study.

ANNARNY ENGINEERING, LLC
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V1. CONCLUSIONS

General

From the results of this study, it is concluded that:

The site has been designed and developed in accordance with the City of Scottsdale’s
Design Standards and Policy Manual and the FCDMC Drainage Design Manuals.

The lowest finished floors for the residential portions of this project will be at least one (1)
foot above the. Base Flood Elevations listed on CLOMR-F Case No. 07-09-0635C (see
Appendix F). |

The lowest finished floors for the below-grade parking areas for this project will be

engineered and will be a dry flood proofed. Additionally, the driveway entrances will be

set at or above 0.50 ft above the base flood, as required for flood proofing.

This project has been designed so it does not obstruct or divert flood waters onto the
upsiream or downstream properties. Furthermore, this project provides a public benefit
as a result of construction of drainage and flood-control improvements. The new
stormdrain system has been designed to convey a 100-year flood, and it replaces a 30-year-
old open-channel system designed to convey only a 25-year flood.

A CLOMR-F has been obtained from FEMA and it removes the Unnumbered Flood
Hazard Zone A designation from the to-be-developed portions of the subject property.
The ultimate outfall for this project is located at the boundary with the Safari/ Riverwalk
project. Coordination will be required with the owners of the Safari project, as well as the

280-foot-long segment of property separating the subject property from the Safari.

R
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7.1  General

The Drainage and Floodplain Regulations and Ordinances of the City of Scottsdale are intended
to “minimize the occurrence of losses, hazards and conditions adversely affecting the public

health, safety and general welfare which might result from flooding caused by the surface runoff

of rainfall” (Scottsdale Revised Code §37-16).

As defined in S.R.C. §37-17, a flood plain or “Special flood hazard area means an afea having
flood and/or flood related erosion hazards as shown on a FHBM or FIRM as zone A, AO, A1-30,
AE, A99, AH, or E, and those areas identified as such by the floodplain administrator, delineated
in accordance with subéection 37-18(b) and adopted by the floodplain board.” It is possible that
a property could be inundated by greater frequency flood events or by a flood greater in magnitude
than a 100-year flood. Additionally, much of the Scottsdale area is a dynamic flood area; that is,

\

VII. WARNING AND DISCLAIMER OF LIABILITY '
the floodplains may shift from one location to another, over time, due to natural processes.

WARNING AND DISCLAIMER OF LIABILITY PURSUANT TO S.R.C §37-22

“The degree of flood protection provided by the requirements in this article 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 manmade or natural causes. This article (Chapter 37, Article IT) shall not create
liability on the part of the city, any officer or employee thereof, or the federal government for any

flood damages that result from reliance on this article or any administrative decision lawfully made

|
|
thereunder.”
|




r

Compliance with Drainage and Floodplain Regulations and Ordinances does not insure complete

Page 45

protection from flooding. The Floodplain Regulations and Ordinances meet established local and
federal standards for floodplain management, but neither this review nor the Regulations and
Ordinances take into account such flood related problems as natural erosion, streambed meander
or man-made obstructions and diversions, all of which may have an adverse affect in the event of
a flood. You are advised to consult your own engineer or other expert régarding these

considerations.

I have read and understand the above. If I am an agent for an owner I have made the owner aware

of and explained this disclaimer.

Plan Check No. Owner or Agent ~ Date
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I. INTRODUCTION

1.1 Background and Purpose of Report Addendum

This is the second Addendum to the Final Drainage Report for the Sage Condominium project
(formerly Reflections on the Caﬁal) which was previously approved by the City of Scottsdale in
August 2007 (Larry Tritz, written communication, Aug. 30, 2007). Furthermore, this second
Addendum pertains to the proposed changes to the layout of the southwest end of the project and
the corresponding changes to the approved site drainage and infrastructure. The first Addendum
to the Final Drainage Report is dated April 2, 2012, and it was written in order to describe
changes made to the drainage plan necessitated by the splitting of the development into two
separate phases, leaving the southwest Phase II area of the project vacant for the time being. Our
client now wishes to continue building the Phase II area, but with a revised building layout. They
wish to replace three buildings with two. The revised Phase II layout will consist of the two
condominiums (Buildings D and E), and the remaining unfinished drainage infrastructure
(Stormdrain Laterals #1, #2, and #3 or their equivalent replacements) aind stormwater storage

basins (new Phase II Basins #1 through #6).

The purpose of this Drainage Report Addendum is to describe the final drainage conditions (post

Phase II) for submittal to the City of Scottsdale and the Flood Control District of Maricopa

County.

By way of background, the Final Drainage Report, dated August 27, 2007, described how the
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design of the planned drainage infrastructure was intended to comply with floodplain regulations,
design standards and policies, and four specific DRB Stipulations (47-DR-2005). Consisting of:
(1) the development will maintain historic flow patterns; (2) site improvements will not adversely
affect other properties; (3) demonstrate a public benefit to the area as a function of the stormwater
improvements; and (4) receive approval by Scottsdale’s Floodplain Administrator to measure the
building height one foot above the nearest adjacent Arizona Canal bank. The purpose of this
second Addendum and accompanying construction drawings is to show continued compliance with

these original DRB Stipulations and Floodplain Regulations.

1.2 Final Letter of Map Revision Required for Phase II

Prior to construction of developed Phase II, a final Letter of Map Revision for the planned
building pad shall be required, similar to the one obtained earlier for Phase I of this project. In
order to obtain this second LOMR, an as-built drawing of the planned building pads, along with

the results of soil compaction tests, will be required for submittal to FEMA.
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II. PHASE II DRAINAGE PLAN

The original approved drainage plan included: (1) 1500 LF of new 10'x5' RCBC between
Chaparral Road and the southern end of the subject property; (2) 280 LF of new 8'x 6' rectangular
open channel between the outlet of the new 10'x5' RCBC and the new 8'x6 RCBC built on the
nearby Safari Riverwalk project; and (3) six sets of catch basins and laterals to be built between
Woodmere Fairway and the new 10'x5' RCBC. For the purpose of this second report Addendum,
these stormdrain laterals were numbered one (1) through six (6) going from downstream to
upstream (south to north). Phase I consisted of the construction of the main box culvert, Laterals
#4 through #6, and two sets of stormwater storage basins (Phase I Basins #4 through #7 and
undeveloped Phase II Basin “A”). This new Phase II includes the construction of the remaining
Laterals #1, #2, and #3, along with six (6) new stormwater detention basins, referred to as Phase
II Basins #1, #2, #3, #4, #5, and #6, which will replace Basin “A” constructed under Phase I.

A brief description of these drainage improvements and design considerations follow.

2.1 Lowest Finished Floor and Parking Ramp Elevations

Section 37-42.f.2 of the Scottsdale City Code (Development Requirements) says that all new
residential structures shall have its lowest floor constructed at least one (1) foot above the base-
flood elevation. For this project, the lowest finished floors shall be set so they are one foot or
more above the top of the highest adjacent Arizona Canal bank. Refer to Sheet C1.1 for a listing

of these base-flood (canal bank) elevations and finished-floor elevations. The proposed finished-
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floor elevations for new Phase II meet this design criterion.

Further, each of the two condominiums buildings to be constructed as part of this revised Phase
IT plan will have underground parking. This is similar to the design of the two condominium
buildings built under Phase I. From a design standpoint, and as seen on Sheet C2.3 Detail 3, the
crest of the single parking ramp serving both new underground parking garages, as well as the
tops of the nearby walls located adjacent to this parking ramp, have elevations that exceed the
adjacent baseflood elevation of 1279.94 ft (NAVD-1988) by at least 0.5 feet. Therefore, this

updated design remains in compliance with this stipulated design requirement.

2.2 Lateral #1 at Station 14+93

Lateral #1 is a single 38"x60" HERCP pipe and two catch basins (refer to Sheet C2.0 and Sheet
C2.3, Detail 2). These are located at Culvert Centerline Station 14+93. Lateral #1 and the
largest of the two new catch basins were designed to intercept 72 cfs from Woodmere Fairway and
take it directly to the box culvert for disposal. Although there were no known flooding problems
in this specific area, the original purpose of Lateral #1 and equivalent catch basin were to provide
a second stormwater outlet for the area. This revised Lateral #1 will do three things. First, it will
convey stormwater collected by a new catch basin with grate (ADOT Std. C-15.10, L=56 ft),
located in the alley, to the nearby box culvert for disposal. From a hydraulic standpoint, new
Lateral #1 and catch basin are substantially identical in size and locations to those shown in the

approved construction drawings. Second, new Lateral #1 will have a second catchbasin located
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near the center of Phase II Stormwater Basin #1 (MAG Std. Dtl. 538, Type H) which will allow
this new stormwater basin to freely drain by gravity. And third, new Lateral #1 will connect to
another 12" diameter HDPE stormdrain that will replace the original Lateral #2. T his will allow

local runoff collected in Woodmere Fairway and the alleyway to the west to drain.

2.3 Lateral #2 at Station 13406

Lateral #2 is to be deleted with new Phase II and replaced by a new 12"-diameter HDPE
stormdrain extension to new Lateral #1 (refer to Sheets C2.0, C2.1, and C2.3 Detail 2). A new
street catch basin in Woodmere Fairway, as well as the existing 10" diameter stormdrain crossing
Woodmere Fairway near Sta 11+50, will connect to this new extension and then into new Lateral
#1. This is a relatively minor modification to the appfoved plans (it only redirects 1 cfs from the

street and another 1 cfs from this existing stormdrain pipe), and will be of no consequence to local

drainage.

2.4 Lateral #3 at Station 9+78

Lateral #3 is a single 12" diameter HDPE pipe and catchbasin (refer to Sheet C2.2). This new
lateral and catchbasin were designed to intercept 1 cfs from Woodmere Fairway and take it
directly to the box culvert for disposal. This is a relatively minor change to the approved plans

(it only has a single 1 cfs inlet), and will be of no consequence to local drainage.
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2.5 Stormwater Storage
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Stormwater storage for developed Phase I and Phase II will be provided by two sets of shallow i
basins, as shown on Sheet C1.1 (Overall Surface Grading Site Plan). 1

|

|
As part of the earlier Phase I construction, five stormwater detention basins were constructed and
are referred to as Phase I Detention Basins #4, #5, #6, #7, plus undeveloped Phase II Basin “A.”
As mentioned in Addendum #1, the purpose of Basin “A” was to provide stormwater storage for
the undeveloped area of Phase I (about 7,799 CF), as well as the deficit in storage resulting from

the construction of undersized Basins #4, #5, #6, and #7 (about 9,400 CF).

Under developed Phase 11, Basin “A” will be eliminated and replaced by six (6) new stormwater
basins named Basins #1, #2, #3, #4, #5, and #6. Admittedly, the naming of these new Phase 11

basins is somewhat confusing, but nonetheless, the required storage volumes will be provided.

Refer to Attachment #1 in Addendﬁm #2 for a summary of the stormwater storage requirements
for this project. These calculations show that 14,849 CF of storage is required for developed
Phase I, and an additional 12,959 CF is required for developed Phase II. The total storage
required for this project is 27,808 CF. The existing Phase I basins will provide 3,805 CF, and

the proposed Phase II basin will provide an additional 24,065 CF, for a total of 27,870 CF, thus

balancing the total site requirements.

% R O Y O j i
AN ENGINEERING, LLC




ﬁ Page 7

As an earlier administrative control over the use of, and maintenance requirements for, Basin “A”,
a temporary approximately 40-foot-wide drainage easement was placed over Basin “A”, and
granted to the City of Scottsdale. By way of this submittal, this temporary easement will no

longer be required, and therefore eliminated, unless otherwise required by the City of Scottsdale.

The original approved Final Drainage Report showed drainage easements between former
buildings D and E, as well as between buildings E and F. The project configuration calls for the
new buildings to be placed over these original drainage easements. Likewise, the original local
drainage pipes will be replaced by equivalent pipes that follow Woodmere Fairway until reaching
the revised outflow locations, as described earlier in this report. As a consequence, the existing
drainage easements between buildings D and E as well as buildings E and F will be eliminated and
replaced by néw easements along Woodmere Fairway, as shown on the new construction

drawings.

2.6 Stormwater Quality Controls

The Phase I and Phase II drainage improvements have been designed to help protect water quality.
Onsite runoff is directed into the stormwater detention basins where it is then metered slowly into
the new box culvert. This design effectively treats the first one-half inch ('2") of stormwater
runoff. Street runoff will be collected and directly taken to the box culvert for disposal, and is the

same as existing conditions.
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III. CONCLUSIONS

3.1  Overall Project
From the results of this study, it is concluded that:
1 Drainage improvements for Phase I and Phase II of the Sage Condominium project have
been designed in accordance with the City of Scottsdale’s Design Standards and Policy
Manual and the FCDMC Drainage Design Manuals. In addition, the new drainage 1
improvements for Phase I and Phase II of the Sage Condominium project currently meet
|
the four specific DRB Stipulations (47-DR-2005) required for development. i
s The Phase I and Phase II stormwater improvements have been designed to intercept and ‘
|
convey the 100-year peak discharge, and its overall efficiency is only controlled by offsite
conditions. Upon completion, the Sage Condominium project will provide significant
public benefits as a result of the construction of a new regional stormdrain system. |
3. A final Letter of Map Revision will be required for Phase II prior to construction.
4. New stormdrain Lateral #1 (Station 14+93), Lateral #2 (Station 13+06) and Lateral #3
(Station 9+78) will be constructed per the submitted Phase II plans.
5. Stormwater storage for the project will be provided by two sets of basins, all of which have
a combined storage volume that exceeds the minimum required. The temporary
maintenance easement for Basin “A” is no longer required and will be eliminated.

6. Accompanying this report are the revised (Phase II) Civil Surface Grading and Drainage

drawings (Sheets C2.0 through C 2.3) prepared by M3 Engineering and Technology Corp.,
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dated March 13, 2012, or as modified. These new drawings show the site improvements
that are, or will be, constructed by the end of Phase II activities. Later on, these same
drawings will be marked “As-Built” following completion of construction and final field
certification.

oI5 Upon completion, these “As-Built” drawings will be submitted to the City of Scottsdale
for issuance of Certificates of Occupancy, and to the Flood Control District of Maricopa
County for release of assurances.

8. After completion of Phase II construction, including the submittal of approved As-Built
Drawings, no further construction will be allowed within the Right-of-Way for the Arizona
Canal (Book 173, Page 38). Any new construction will require a new permit from the
Flood Control District of Maricopa County. Contact Shelby Brown at 602-506-4583
(sjb@mail .maricopa.gov) or Mike Jones at 602-506-4718 (mjj@mail.maricopa.gov ) for
information about obtaining new permits, as needed.

0. Onsite runoff is directed into the new stormwater detention basins where it will be metered
slowly into the new box culvert. This design effectively treats the first one-half inch

(*2") of stormwater runoff.

3.2 Project Phasing

The construction of the Sage Condominium project has been split into two phases. The first
phase, Phase I, is now complete, and Phase II, as described in this report addendum, will be

constructed when permits are issued.
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@SJ;SE;;N;’. B STORMWATER CALCULATION SHEET

Water Resources & GV Enginesring Consutiants
Client M3 Engineering Job No. __M3-3 Page 2/--

Project Sage Condominium Project Date Checked__ 03/22/12 Date 03/22/2012
Detail Stormwater Storage Reguirement Checked by ___RJS Computed by__ JMT

Standard Formula for Runoff Volumes for Phase II Development

1. Section 4-1.807 of the 2010 COS Design Standards and Policies Manual provides a method
for calculating the total volume of stormwater runoff produced by a given area during a 100-
year 2-hour frequency storm. This formula is:

V.=(F/12)AC {Equation 4-1.807.A , 2010 DS&PM}
where
.= Required storage volume, in acre-feet
= 100-year 2-hour precipitation, equal to 2.17 inches, from NOAA Atlas 14
= Developed area, in acres, for With-Project Phase I (2.46 ac) and
With-Project Phase 11 (2.15 ac)
= Runoff Coefficients, from Figure 4.1-4 for Apartments & Condos (0.94)
and desert landscaping (0.45)
Thus, for this project, under proposed Phase I conditions,
P=  2.17 inches of precipitation
A;=  2.44 acres for Developed Phase I, with 1.61 acres hardscape and 0.83 acres pervious
Open Space; and, .
Ay 2.17 acres for Undeveloped Phase II, with 1.36 acres hardscape and 0.81 acres
pervious Open Space
C;=  0.94 for hardscaped part of Developed Phase I
C;= 0.45 for landscaped part of Developed Phase I
Cyp= 0.94 for hardscaped part of Developed Phase II
Cy=  0.45 for landscaped part of Undeveloped Phase I1
Substituting these values into Equation 4-1.807.A for Phase I, yields:
Vr= (P/12)AC= (2.17"/12)x(1.61 acres hardscape) x 0.94
= 0.2733 acre-feet for hardscape areas
and Vr= (P/12)AC= (2.17"/12)x(0.83 acres landscaped) x 0.45

0.0676 acre-feet for landscaped area
or Vr (sub-total) = 0.3409 acre-feet (14,849 cubic feet) required storage volume for the
developed Phase I part (2.44 acres) of the project.

Also substituting these values into Equation 4-1.807.A for developed Phase II, yields:

V.= (P/12)AC= (2.17"/12) x(1.36 acres hardscape) x 0.94
= 0.2316 acre-feet for hardscape areas
and V.= (P/12)AC= (2.17"/12)x(0.81 acres landscaped) x 0.45
= 0.0659 acre-feet for landscaped area
or V, (sub-total) = 0.2975 acre-feet (12,959¢cf) required storage volume for the
developed imperv. + pervious Phase II parts (2.17 acres) of the
project,

say, 27,810 cubic feet of total stormwater storage required
for Phase I developed and Phase II developed (4.61 acres). OK
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BASE FLOOD & FINISH FLOOR ELEVATION e —
RUNOFF VOLUNES:
‘ Nl LOT  [BULDINGNAME | BASEFLOOD | BASEFLOOD | LOWESTLOT | LOWESTLOT | LOWESTLOT LOWEST LOWEST LOWEST = (P/12)*A%C
L'_ Iy ., _’_J , NUMBER ELEV., FT ELEV., FT ELEV.,FT ELEV.,FT ELEV.FT | FINISHED FLOOR | FINISHED FLOOR | FINISHED FLOOR WHERE... V= REQUIRED STORAGE VOLUME (AC—FT)
o A\ / | ' | (NGVD-1928) | (NAVD-1888) | (NGVD-1929) | (NAVD-1988) | (NAVD-1988) ELEV., FT ELEV,, FT ELEV., FT P = 100—YR, 2-HR PRECIPITATION (INCHES)
SN |\ (REQUIRED) (PROVIDED) (NGVD-1929) (NAVD-1968) (NAVD-1988) A = DEVELOPED AREA (ACRES)
MATCH mcamc. ] ' ! (REQUIRED) (PROVIDED) C = RUNOFF COEFFICIENT
3 = - | 4 CLUBHOUSE 12780 12798 12762 12800 12030 12790 12808 12808 HARDSCAPE/BUILDINGS:
= Cal l 5 BUILDING C 12178 12198 12783 12801 1200.03 12788 12806 12806 Vo= (2.17/12)1.61%0.94
= jé Sty § BUILDING B 12778 12794 12179 12797 121990 12786 12004 12604 = 0.274 AC-FT
N NN %-\ o 14 | | JI — 7 BULDING A 12185 12803 12700 12608 1200 172795 12613 12813 V= 11,921 CF
N\ o % > .| ‘ **NOTE: THE ABOVE TABLE IS USED TO CONVERT THE NGVD 1929 TO NAVD 1988 LANDSCAPE:
N\ N (/ iJ '\ %\ TO SHOW THE MIN. REQ'D FINISHED FLOOR ELEVATION BASE ON THE FEMA FLOOD CONTROL DOCUMENT. = (2.17/12).83°0.45
NEW 8%’ OPEN CHANNEL T g \ =
S, N2 2NN RETENTION AREA DATA g el
R Dau C24 R EACH N\ N BASIN RETENTION BASIN VOLUME (TRAPEZOID* TRIANGLE) BLEED-OFF ORIFICE COUNT, SZE & PHAS! .
UNOERGROUND LATERAL Q N % :\ CAPACITY (CF) | VOLUME =Length * [(Top width+bot. width)"ave. RATE (12 T0 24 HRS) R AREN
N b " depth/2+balt widhdepthZ) (CF) Veg= (2.17/12)#2.17+0.45
g S A 21490 - - = 0.177 AC-FT
N \\ 2 CF
Pl N 7 M50 (T8 {(20+12) 092+ 120.832) 2EA, 097, 158 HRS Vo™ /489
N N ~
=N 3 "\:\ - b =:(815*190T((2(;‘:122);$7;m1gg22)) :EE: ki TOTAL REQUIRED VOLUME:
N 7 % N 5 = HRS
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\\\.\ N N 4 \‘\ AN 7 1320 =1207(20H12)°0 52+ 120.572) 1EA 085", 128 RS V% - 12; :g; oF 2
N N I WyR \< TOTAL 33382 v = 836 OY
\\ N II \ \
A 47 NS *4:1 MAX. SIDE-SLOPE USED. "AS—BUILT* BASIN VOLUMES:
\ \\} SITE AREA DATA G 686 CF
N e NN LOT AREA: BASIN 5- 1,114 CF
N S GROSS AREA: +5.38 ACRES (234,546 SQ. FT) BASIN 6- 987 cF
N S NET AREA: 44,61 ACRES (200,840 SQ. FT.) ?gf,':j' 3332 ==
[ N \\A\ —PHASE | +2.44 ACRES (1(06.221 sQ. rr.g ORIGINAL DESIGN~ 12'500 CF
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—w - = RETENTION AREA REQUIRMENT: 22,555+ CU. FT. Vo= 7968 CY
RETAINNG WALL
HANDICAPPED RAMPS EA 2 VOLUME OF EARTHWORK
VALLEY GUTTER LF 9% EXCAVATION BACKFILL NET
8 SIDEWALK LF 186 2030 CY 2030 CY ooy
6 SIDEWALK LF 120
' SIDEWALK LF 617
4' SIDEWALK LF 69 '
MULTHUSE PATH sy 1065 PUBLIC SANTTARY SEWER: Hlal by
S COCIENEATER W o & SR 35 DIAM. SANITARY SEWER PIPE LF » N | IZ k':
6" VERTICAL CURB LF 189 6" SDR 35 DIAM. SANITARY SEWER PIPE LF 64 i 5 % i
P ' o 4" SOR 35 DIAM. SANITARY SEWER PIPE LF ) ! JEQ I
NEW ROLL CURB LF 362 SEWER CLEANOUT EA A - ' g K‘ ﬂ
ROLL CURB REPLACEMENT AS PART OF 4 DIAM. MANHOLE EA 3 SER-{IR\\ o
WATERLINE CONSTRUCTION LF % =S Q,& il
4" VERTICAL CURB LF 170 DRAINAGE: - \‘\\”" T
CATCH BASIN (WOODMERE FAIRWAY) EA 4 10%5' REINF. CONC. BOX CULVERT LF 1510
CATCH BASIN (BASIN “A") EA 1 8%6' REINF. CONC. OPEN CHANNEL LF 20
48" DIAM. HDPE LF 146
MASORRY: 24" DIAM. HDPE LF [ E
FULLY GROUTED MASONRY WALL LF 260 18" DIAM. HDPE LF 21 Q
24'24° COLUMN EA 8 12* DIAM. HDPE LF 149 5
REFUSE ENCLOSURES EA 2 5' DIAM. MANHOLE EA 5 NOTES
RIPRAP WI FILTER FAB, (D50=6", THICKNESS=12") SY ™
PUBLIC WATER: SOLLARDS = 2 1. ROTOMILL EXISTING ASPHALT 1 1/2" MIN. AND REPLACE
6 D.LP. WATER LINE (FIRE LINE) LF 74 48" x 24" HDPE REDUGER EA 1 2 m_:amrn}c&hcbvms AND VALVE BOXES TO <
3 D.LP. WATER LINE (FIRE LINE) LF 189 24°x 12" HDPE REDUCER A " CO.S. DETAL §2270. 5
2 COPPER WATER LINE (FIRE LINE) \F e 3 m&sﬁm MARKERS PER MAG. STANDARD DETAL
2 COPPER WATER SERVICE LINE LF 410 SOL: 4 PROTECT EXISTING VALLEY GUTTERS ON WEST SIDE OF b,
1 1/ COPPER WATER SERVICE LINE \F 52 EXCAVATE (BUILDINGS) oY p—s RS U v RIUR N0 FEFLACE. AN BAMAGED =
1* COPPER WATER SERVICE LINE LF ] FiLL (BUILDINGS) cy 1600 '
2 WATER METER EA 9 EXCAVATE (FUTURE PHASE ) oY 2% 3 ’lll‘ WATS DENCES ERNT OF -
1 12" WATER METER EA 1 FILL (FUTURE PHASE T} oY 2030 ROTOMILL ALONG WOODMERE FAIRWAY. ;
1" WATER METER EA 1 - NOTES: OVERALL SURFACE GRADING SITE PLAN
BACKFLOW PREVENTER EA 1 1. QUANTITIES SHOWN HERON ARE FOR PERMIT PURPOSES ONLY. SCALE: 1" = 50-0"
———y B g CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING ALL QUANTITES PRIOR TO BIDDING. = o8 ¢ s 100°
2. QUANTITIES ARE IN-PLACE ESTIMA NO SHRINK OR SWELL ASSUMED. [ ]
6" x 6" TAPPING SLEEVE EA 2 5 o8 1" =50—0"

gy Corp.

ineering &
Tucson, Arizona

Technolo

Chandier,

Tel.(480)753—-3607 Fox.(48Q)753-3617

Eng

2931488 Fax.(520)203—8349
no
Hermosillo, Sonora Mexico

Tel. 011-52—-622-2105400
Fax. 011-52-622-2105404

M3

M3—PN115005

Revisions

Description Date

Orawn: RWB
Chacked: MWO
Date: 04/03/12

Drawing Title

OVERALL
SURF. GRADING
SITE PLAN

Sheet Number

C141

PLAN CHECK #6850-06-5

e ooy — ——— SR —
e P\JCH\NIOGANLS CARASAD Dege\ClLaeg LAST UPDAIC MG OR 2001 @ 437 FU BT, maS733 LAST ATv







APPENDIX E
Exhibits




VWA

POVl o, O VYNOZIYY ‘TIVaSLLODS
ow SILVID0SSY an Il 3SVHd - TVLIN3QIS3Y 3OVS

SNVA3 O-><Dlw,_‘.p :

DIC dVIN 3OVNIVHQ 3118440

Tote

<C
T
o
o
>
L
nu':l
/.

| sasnzi

e B Lo BB Ll

Wd/C:0C  €10Z 'LO AON uy Gmpabouipiq SHSKHO—1000ULSI-100—-AH\AH\ Y0070\ i000000081SINI\ :d

I B BN BN B B B B B B B B BN BN B B B B .




P:‘\I\lSTROOOOOOOT\O4DOCAD\HY\HY-OO1—-‘iSTROOCH.dwg vir - Nov 12, 2013 10: 35: 25am

e
B ceaaser

% BT

ULTIMATE WEIR ELEVATION ALONG CANAL IS AT
ELEVATION 1279.50 BLUE SKY DEVELOPMENT.
TOP OF BANK ELEVATION 1279.20 NEAR THE
SOUTHEAST CORNER OF BLUE SKY.
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PROMPT PAYMENT
"NOTICE o

he Owner is familiar with
he "Arizona Prompt
Payment Law" and
payments will comply with
he 30-day billing cycle,
4-day approval provision
and the 7-day payment
ycle,

DAVID EVANS

- Phoenix, Arizona 85034
Phone: 602.678.5151
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EXHIBIT B. DRAINAGE MAP

~ SAGE RESIDENTIAL
7445 EAST CHAPARRAL ROAD

SCOTTSDALE, ARIZONA

SCALE: -

17=3 O;
SECTION: 23
TWNSHP: 2N -
RANGE: 4E
Call at least two f_u!l working days
before you begin excavation. JOB NO.:
UN/ ISTRO0O1
Dial 6.1 or 1-800.8TAKET (792-5348)  SHEET
In Maricopa County: (602) 263-1100 1 OF 1
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APPENDIX F

Storm Water Pollution Prevention Plan
ADEQ NOI Certificate
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STORM WATER MANAGEMENT PLAN VOnIY MAP :
NTS. }
CHAPARRAL RD. CS"
SAGE RESIDENTIAL PROVECT ST M p
N
LOTS 22 THROUGH 35 OF PARADISE VILLAGE, CAMELBACK_RD! ®
SITUATED IN THE NORTHWEST QUARTER OF SECTION 23, SITE ARCHITECT e g &
TOWNSHIP 2 NORTH, RANGE 4 EAST OF THE GILA AND SALT RIVER MERIDIAN, L lF Wil & g z
. TODD AND ASSOCIATES ARCHITECTURE j % =]
) B MARICOPA CQUNTY, ARIZONA D ASSOCIATES AR TR?ET, s g z 2
f PARADISE VLLAGE PHOENIX, AZ 85018 & @
| \‘j R-5 e - CONTACT: BRENT BIESER = L
i - 602-952-8280
[ — OWNER 8
it N 7445 EAST CHAPARRAL ROAD, SCOTTSDALE, LLC S
\ f I \ 1501 EAST ORANGETHORPE AVE, ENGINEER
i ! SUITE 200
! SARKS UANGR ONDO i i FULLTERTON, CA 92831 S i
B8 | > DAVD EVANS AND ASSOGATES, I\C. &
L . \ ADDRESS 4600 EAST WASHINﬁRIO?ONSFggg:}EUITE 430 PHOENIX, g
- - 7445 EAST CHAPARRAL ROAD (602) 678-5151 =
R N\ _ SCOTTSDALE, ARIZONA 85251 CONTACT : BOYCE O'BRIEN 5 "
; ST
S ST -_- u <
S S ===——"‘ 0o 15 30 60 g &
; — —
rd \
ey
<> S ASSESSOR PARCEL Ege )
\’x APN. 173-32-379 #73-32-026, 173—-32-027, 173—-32-033A, 173-32—-0388 ® E - "
N N, > =)
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\ || -
; TWAL| WASHOUT AREA b !
BE_=d (BMP-99) g ; gl ®
= Q "]
~—  FLOW DIRECTION AEIER R
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8.CE MPT PAYMENT |
‘) @‘ STABILIZED CONSTRUCTION ENTRANCE NOTICE
» (BMP-37, 38, 39) The Owner i familiar with
. —-—xx' the “Arizona Prompt
payment Law” and
/\ SF. jpayments wu comply with
S SILT FENCE he 30-day biling Cycle,
4 (BMP-63, 68) “day approval provision
\ fond the 7-day payment
kycle.
N Iﬁ INLET PROTECTION ' E]
(BMP-69, 72, 73) z|7
\ onl3
- TEMPORARY SETTLING BASIN EE §§ 5
/\ (BMP-76) S<|33 2
wz|s§s
; ~ 0g|E<E
n|gs g
7 ™ L
N
NOTES FOR STORM WATER MANAGEMENT PLAN \ HE
1. A COPY OF THE APPROVED GRADING AND DRAINAGE PLAN FOR THIS PROJECT, TOGETHER WITH A COPY OF THE ARN L7302 347, / i

CHAPARRAL VILLAS
SOUTH CONDOMINIUMS
R-5

NOTICE OF INTENT (NOI) AND THIS STORM WATER MANAGEMENT PLAN (SWMP), SHALL BE MAINTAINED ON THE
SITE AND AVAILABLE FOR REVIEW. THOSE ELEMENTS OF THE GRADING AND DRAINAGE PLAN PERTINENT TO OR
REFERENCED ON THE SWPPP SHALL BE CONSIDERED A PART OF THE SWPPP.

2. DEVELOPMENT SERVICES DEPARTMENT'S FIELD INSPECTION GROUP SHALL BE NOTIFIED 48 HOURS BEFORE ANY
ON-SITE AND/OR OFF—SITE CONSTRUCTION BEGINS.

3. THE OPERATOR SHALL OBTAIN A DUST CONTROL PERMIT FROM MARICOPA COUNTY HEALTH DEPARTMENT AND
PERFORM MEASURES AS REQUIRED BY THE PERMIT TO PREVENT EXCESS DUST.

4. THE OPERATOR SHALL PERFORM, AT A MINIMUM, A VISUAL INSPECTION OF THE CONSTRUCTION SITE ONCE EVERY
MONTH AND WITHIN 24 HOURS OF RAINFALL GREATER THAN OR EQUAL TO A HALF AN INCH OR MORE. THE
OPERATOR SHALL PREPARE A REPORT DOCUMENTING HIS/HER FINDINGS ON THE CONDITIONS OF THE SWMP
CONTROLS AND NOTE ANY EROSION PROBLEM AREAS. THE OPERATOR'S REPORT IS TO BE SUBMITTED TO THE
DEVELOPMENT SERVICES DEPARTMENT PROJECT ENGINEERING DIVISION CONSTRUCTION INSPECTOR FOR REVIEW
AND APPROVAL. FACILITES SHALL BE MAINTAINED AS NECESSARY TO ENSURE THEIR CONTINUED FUNCTIONING.

N

ADDITION, ALL TEMPORARY SILTATION CONTROLS SHALL BE MAINTAINED IN A SATISFACTORY CONDITION UNTIL
SUCH TIME THAT CLEARING AND/OR CONSTRUCTION IS COMPLETED, PERMANENT DRAINAGE FACILITIES ARE
OPERATIONAL, AND THE POTENTIAL FOR EROSION HAS PASSED.

5. THE OPERATOR SHALL AMEND THIS PLAN AS NECESSARY DURING THE COURSE OF CONSTRUCTION TO RESOLVE
ANY PROBLEM AREAS WHICH BECOME EVIDENT DURING THE CONSTRUCTION AND/OR DURING RAINFALLS.

QS 18—45

: 2
3 S.
6. THE PERMITTEE SHALL FILE A NOTICE OF TERMINATION (NOT) AFTER COMPLETION OF CONSTRUCTION AND = | =z
PLACEMENT OF FINAL LANDSCAPE MATERIALS. THE NOT IS TO BE SUBMITTED TO THE DEVELOPMENT SERVICES r4 < | °
DEPARTMENT PROJECT ENGINEERING INSPECTOR TO THE FINAL SWMP PERMIT. E o) < N
7. THE PERMITTEE SHALL SAVE ALL RECORDS, INCLUDING THE NOI, SWMP, NOT, AND INSPECTION REPORTS, ON FILE w EIE
FOR A MINIMUM OF THREE YEARS FROM THE DATE OF FILING THE NOT. 0 LuI <
8. THE IMPLEMENTATION OF THESE PLANS AND THE CONSTRUCTION, MAINTENANCE, REPLACEMENT, AND UPGRADING § QE -
OF THESE FACILITIES IS THE RESPONSIBILITY OF THE PERMITTEE/CONTRACTOR UNTIL ALL CONSTRUCTION IS < a w
APPROVED AND NOT SUBMITTED TO THE DEVELOPMENT SERVICES DEPARTMENT PROJECT ENGINEERING DIVISION < T |
INSPECTOR. = % I
9. THE FACILITIES SHOWN ON THIS PLAN MUST BE CONSTRUCTED IN CONJUNCTION WTH ALL CLEARING AND 5 o a
GRADING ACTIVES IN SUCH A MANNER AS TO INSURE THAT SEDIMENT—LADEN WATER DOES NOT ENTER THE = w (/]
DRAINAGE SYSTEM OR VIOLATE APPLICABLE WATER STANDARDS, AND MUST BE INSTALLED AND IN OPERATION < = -
PRIOR TO ANY GRADING OR LAND CLEARING. WHEREVER POSSIBLE MAINTAIN NATURAL VEGETATION FOR SILT 0 ‘D'_
CONTROL. S << o
= Ow
4 O
P 1o
CONSTRUCTION NOTES: n :
1. IF CONSTRUCTION ACTIVITIES WILL CAUSE THE TRANSFER OF SEDIMENTS ~
INTO ADJACENT STREETS/PROPERTY, EROSION PROTECTION SUCH AS SILT
FENCE WOULD BE REQUIRED AT THESE LOCATIONS. INFORMATION
PRESENTED ON THIS PLAN ARE MINIMUM REQUIREMENTS AND SHOULD BE SCALE:
ADJUSTED WHERE NECESSARY.
2. INFORMATION PRESENTED ON THESE PLANS ARE MINIMUM RECOMMENDED SECTION: 23
EROSION MEASURES. IF DEEMED NECESSARY, MORE BMPS NEED TO BE TWNSHP: 2N
ADDED TO THIS PLAN. = RANGE: 4E
before.
JOB NO.:
ARIZONA81T
|
SHEET
3 EC1 OF 7
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. HON-SEDRENT POLLUTION
cONTHOL

DEFINI'TION

A tewporary sedunent barier consisting of a filer fabiic suiched across and
auached 10 suppenting posts, coteoched, and, depending upon the suength of
the fabric used, with wire fence for support.

PURPOSE

1. To intercept and dewin small snounts of sediment from disturbed arcas
durigg coosiruction operations in order 10 pievent sedimeat from leaving
the site.

2. To decreae the velocity of sbeet flows and low-1o-moderaie level
channel flows.

APPROPRIA’

PPLICATIONS

Filier feuces must be provided just upsucam of the poini(s) of discharge of
runoff from a site, before the Bow becomes concentrated. ‘They may also be
used:

1. Below disiurbed arcas where runoff may occur in the form of sheet and
rill crosion; whercver runoff has the poteotial 10 impact downstream
resources.

2. Perpendicular 10 minor swales or diich lines for up 10 ome acre
contribuling dsainage arcas.

Not intcnded 105 usc in detainiog cooceatrated flows.

Synthetic fabric iilter fences are only applicable for sheet or overland flows and
not the volumes of water in concenuated flows.

o
1=,

A
NG

:I':L

b =
: ! Zwm_r BOTTOM OF FLTER MATERAL : |
|
! 5
by & Max. JJ
FILTER FABRIC MA‘E““L—‘\
2% X 27 14 GA WRE — N, ‘:—1

FABRIC OR EQUIV.

PROVIDE 3/47 - | 1/2 WASHED

VEL BACKFILL N TRENCH AND
ON BOTH SIDES OR FILTER FENCE
FABRIC ON THE SURFACE

27 X 4 WOOD POST —.  *
ALT( STEEL FENCE POSTS ™~

SILT FENCE

thoagh When a washiog rack is included as par of a stabilized

A stabilized pad of aggregate underiain with filter cloth Jocated at any point
v'vhcn: traffic will be entering or leaving a coostruction site 1o or from a public
right-of-way, street, alley, sidewalk or parking area.

PURPOSE

The purpose of a stabilized conswuction catrance is 1o reduce or climinate the
tracking of sediment onto public rights-of-way or streets. Reducing trackout
ofgd.immnmdmh:xpoﬂumuompvdmadshdpsmdzpos’ﬁmof
sediments into focal storm drains and production of airborne dust.

APPROPRIATE APPLICATIONS

_Asuh]izxxl' construction entrance should be used at all points of coastruction
fngmlndeytss. NPDES permirs require that appropriaie measures be
implemented 10 preveat trackout of sediments onto paved roadways.

LIMITATIONS

The smbilized construction enirance plan should be reviewed as part of the
project traffic conwrol plan.

*» Construct on level ground.

* Stabilized constraction entrances are rather expensive to construct and
when a wash rack is included, a sediment trap of some kind must also be
provided 10 collect wash water runoff.

cntrance. Build on level ground.

+ Advanmges:

construction traffic in and out of the site.

DESIGN & SIZING CONSIDERATIONS

in size, washed, well-graded gravel or crushed rock. The apron
recommended are 30 fi. x 50 fi. aod 6 incbes deep.

copstroction site.

sediment trap or basin (pond). «

MAINTENANCE REQUIREMENTS
Inspect moothly and after cach rainfall.

10p dressing with additional stone will be required.

24 hours.

References (1,2)

from leaving a jon site. Effici: is greaily increased,
: 5

+ Docs remove some sediment from equipmeat and serves 1o chaancl

The aggregate for stabilized copstruction entrance aproos shall be 1 fo 3 inc_us

+  Entrance must be properly graded to prevent nunoff from Jeaving the

- When wash areas are provided, washing shall bc done on an area
stabilized with crusbed stooe which drains into a properly construcicd

Replace gravel mat whea surface voids arc no Jonger visible. Pedodic
- All sedimeats deposited on paved roadways must be removed within

Remove gravel and filler fabric upon completion of construction.

SYMBOL. = ——
DESIGNATED WASHOUT AREA
ﬁ SomoL. DESIGNATED AREA STORM DRAIN INLET PROTECTION S0, STORM DRAIN INLET PROTECTION ST TEMPORARY SEDBMENT BASIN
=1 o ) [ﬁl I:: LP it 7 mren B
@ P, (C188.75)
DIAGRAM CONDTIONS wERe PAACTEE ATTLES 2 of 2 =11 o 4 of of Cer—x—7x") |*=7 12 ot
—— PERMETER CONTROL Lo 2 ]
—— SLOPE PROTECTION . PEAMETER CONTROL STAKES
 smmenn ¢ s T icanion arrao oh0P sLET W oaTE
PROTECTION DRADAGEWAY § STREAM V
. TEMPORARY STABLIZATION DESIGN & SIZING CRITERIA PROTECTION PLANNING CONSIDERATIONS
. PERMAENT STABLZATION - TEMPORARY STASLIZATION
3 & EXPOSURE LaaTs 1. Locate wash out pits away fom siorm drains, open dikches, of L T STABLIATION Sednu'nmpxhonube-wdmlyﬁxmllﬂmﬂ'lﬂm If the
— NON- T "
ms::tnmmu SloMmWAlCET recciving WatTs. _';:oomuns ””f'o""} mndbnﬂngﬂmpmisgutr. lhanlolﬂu.. nh"mscdtmlf’ondl.w
2. DO NOT wash out concrete: trucks injo stom drains, sanil (-l BB subdivide tho caschmeat area into smaller drainage basios.
DEFINITION Sadods e S G ERRSRRIN
enr - DEEINITION g Scdiment mast bo Temoved from ihe wap aficr each mimiall cveat. Pians haik
A temporary pit or bermed area for wasbout of concrete trucks, tools, montar MAINTENANCE REQUIREMENTS 5 deail how this sediment is 10 be disposed of, such as by usc in fill areas oa-
T, g\m:;bﬁ!::mmwgmm-mmm site, or removal to an approved off-site dump. - Sediment traps, aloag with
X Properly dispose of hardened concrete products on a outina basis 10 prevent £ other perimeser conols, shall be installed beforo any land disimrbancs takes
PURPOSE the buildup of waste maicrials o an uamanageable sizz ad to maintain PURPOSE place in the drainage area.
percolation of
Improper washout of coacrele trucks, tools, eic. way allow fresh concreie or S 0% Yok ! d z N SMWMMmmuwwywﬁmwmfmofﬂ!
cement laden moriar 10 coler a storm drainage sysiem. Refercnce (14) i T°Ml§:;",ﬁwmﬂmmvwmmwm mw;d mdmigm;guﬁ.da:@_gomuwmﬁ.‘:
: sabilization distrbed interruption of use of o service public roads or utilitics. Also, sedimeat
APPROPRIATE APPLICATIONS and ponds e atractive o chikdren and can be dangervos. The: followiag
APPROPRIATE APPLICATIONS sons should be imp 0 teducs disks,
Effective whea vehicles, 100ls, and mixers can be moved 1o the pit Jocarion. 3 hy
Where this is not practical, temparary ponds may be constucied 1 allow for Where storm dizin iolets aro o be made operational before WASHED GRAVEL 1. Instll continuoas fencing around the scdimeat trap or pood. Consult local
sculing and hardeniog of cement and aggregaices. Washout arcajpits are subilization of the disturbed drainage arca. Differcot types of stnicmres aro STAKE /—Fusnzn WATER i regarding requis for mait health aad safety.
:mopimhmmmdwuhmwnkhmkﬁmckningnr applicable to differeat coaditions: ( 2. Restict basin side slopes 10 3:1 of flaner.
aggregaic materials or concrets trucks, ols, elc.
2 Filter Fabric Fence - Applicable where tho inlct draias a relatively small DESIGN & SIZING CRITERIA
¥l 1DE! (ON: (less than 1 acre) flat arca (less than § percent slope). Do not place
fabric under grate as the collected sodiment may fall into the drain whea The sediment trap may be formed i by i
1. Wash out inio a slury pit which will later be backfilled. Do this only the fabric is reuieved. of a compacted cmbankmeat 1t shall have 3 1.5 foot decp sump for sediment
with the approval of the propesty owner. storage. The outlet shall be a weir/spillway section, with the area below the
b. Excavated Drop lnlet Sediment Taap - Protection against sediment weir acting a3 a filtez for scdiment 2 the upper area as the overflow spillway
2. Wuhoulinloxl:mpmlryyilwhﬂcmcmmm\ﬂshunhllﬂﬂﬂ.bﬂ entcring 2 swm drain jnlet can be provided by excavating aa acea in the depth.
broken up, and then propesly disposed of off-site. approach 1o the drain. The drainage area for a dmin protecied in this
THS METHOD OF LET PROTECTION IS APPLICABLE WHERE HEAYY FLOVS manner is onc acre. Provide weep boles 1o drain the shallow pool. The effectiveness of sedimest waps is directly refased 1 the size of the rap.
AXE EXPECTED A0 MIERE AN OVERFLOW CAPARLITY ANO EASE OF hmmummmwumm&mw
- i acre of disturbed upstream drainage arca for drainage arcas of 10 acses or less.
. This waghly equates (o a rap volume necessary 1o pond the precipitation from
EXCavAaTED OROF INLET SCOIMENT TEAP «  Inlet protection prevents sediment from catering the storm drain system. a Linch raia eveat.
and clogging it-
| B
I\
SYUBOL SILT FENCE SruBoL e STBOL “STABILZEDPEONSTRUCTION —— ——BMA—38—
SF. SILT FENCE ENTRANCE e STABILIZED CONSTRUCTION
Vol 6 e ) = ENTRANCE
L] L
DIAGEAM CCHUOITICNS WERE PRACTICE APTLES - CONOTONS WHERE PRACTICE APPLES 3 oK. 3ot 4
2 PEFRMETER CONTROL — PERMETER CONTROL
- SLOPE PROTECTION ~2° X 4= WOOD POST. STANDARD OR BETTER OR = S0P% POTEETION
2. SEDRJENT TRAPPWG / EQUAL ALTERNATE: STEEL FENCE POST L SEDMENT TRAPFNG
— DRANAGEWAY & STREAM 3 — DRAMAGEWAT 1 STREAM DITCH TO CARRY
PROTECTION / FILTER FABRIC MATERIAL §0° WIDE ROLLS. POTEETION b
I w [ [EEaeyeeesdnim o vy aaron || PLANNING CONSIDERATIONS SRS o
e PERMANE! Tx2 GA WRE PERMANENT
’:mus:‘ﬁ'rss[:::: i —= > ] f FABRIC o: !&n . .mﬂnuumu Siabilized construction catrances are noi very effective in removing sedimeat
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Form#
appr03ic

Notice of Intent (NOI) Certificate

" Construction Activity Under the AZPDES General Permit
Arizona Department of Environmental Quality

1110 West Washington Street, 5415A-1 = Phoenix, Arizona 85007
(Office) 602-771-7614 - (Fax) 602-771-4528

Approval Date: 10/16/2013

Authorization Number: AZCON-531898

Application Information:

Subdivision/Other Permits: Other IDs:

Subdivision Approval?

l |

ID Number: 531898 ame: SAGE RESIDENTIAL Recelved:
Inventory #: (106375 Type:/GEN-CONST
Prior Permit:
Owner/Operator:
First: STEVE |  Last STINSON Phone: | (714) 961-4774 |
Business: (7445 E CHAPARRAL ROAD - SCOTTSDALE LLC Fax:
Address: #350 VON KARMAN, SUITE 225
City: NEWPORT BEACH | State:CA | Zip: 92660
FFxni].ity/Site:
Start Date: (11/01/2013 Business: SAGE RESIDENTIAL Phone: (602) 376-1085
End Date: [11/01/2015 Address: [7445 E CHAPPARAL ROAD County: MARICOPA
Facility Type: City: SCOTTSDALE, AZ 85250
ﬁcH_ER ‘ Access:
ty Parcel No:
173-32-506
=t |

I ]

Within 2.5 Miles of a perennial or intermittent water?

Latitude: [33024.23 1/4 mile of impaired or unique water? | No | Tetal acres Disturbed
Longitude: (1115517.46 Discharge into municipal conveyance? | Yes | Project  Operations
Watershed; MIDDLE GILA System Owner (Conveyance): [ 3 ] [30 |

Closest Water: ARIZONA CANAL [BUREAU OF RECLAMATION |
Perennial Water: SALT RIVER

Distance (miles) from perennial water to site: | 11,75

Stormwater Pollution Prevention Plan (SWPPP):

First: NNY ' Last: FiUADIANA Phone:l (602) 376-1085 I
Business: [SAGE RESIDENTIAL SWPPP Confirmation:
Address: (7445 E CHAPPARAL ROAD
City: SCOTTSDALE “State: PZ_] Zip: 5230 SWPPP Submitted:
Certification:
First: STEVE Last: STINSON Phone: [ (714)961-4774 |
Business: [7445 EAST CHAPARRAL ROAD - SCOTTSDALE LLC
Address: #4350 VON KARMAN, SUITE 225 Certification Signed:
City: NEWPORT BEACH State: CA_| Zip: P2660
| il Sl s B ] W Ly i AR SN |




