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1.0

2.0

3.0

Introduction

Desert Place at Morrison Ranch is located on the southwest corner of Guadalupe
Road and Sossaman Road in Mesa, Arizona. Phase | of Desert Place at Morrison
Ranch is comprised of 317 single family lots and is approximately 109 gross acres.
Phases 2 & 3 will be designed and constructed at a later date in the future. See
Figure | Vicinity Map.

Construction documents for Desert Place at Morrison Ranch — Phase | are
separated into seven separate plan sets, however this drainage report will cover the
entirety of Phase |. All retention and storm drain outlets will be constructed in the
first Phase of plan sets (Phase |A).

This report has been prepared based on standards set forth in the City of Mesa’s
Drainage Standards and by the Flood Control District of Maricopa County.

Flood Insurance Rate Zone

This site is located within FEMA Flood Zone X (Shaded) as shown on FEMA Flood
Insurance Rate Map number 04013C2685H dated September 30, 2005. See Figure
2: FIRM Map.

Flood Zone X (Shaded) is defined as:

Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than | foot or with drainage areas less than | square
mile; area areas protected by levees from 1% annual chance flood.

Existing Site Conditions

The project area is currently an active agricultural field that slopes to the southwest
at approximately 0.5%.

Desert Place is bounded on the north and east by Guadalupe Road and Sossaman
Road, respectively. Both arterial roadways have developed half streets from
adjacent developments. The arterial roadways, adjacent to the project’s first phase,
will be constructed with the subdivision improvements.

Desert Place — Phase | is bounded to the west by the future second phase of
Desert Place. The Desert Place — Phase 2 project area is and will remain an active
agricultural field. It slopes southwest at approximately 0.5%.




Desert Place — Phase | is also bounded to the south by an active agricultural field
that slopes southwest at approximately 0.5%. This property is part of the future
Desert Place at Morrison Ranch industrial project.

4.0 Offsite Drainage

The ground naturally slopes southwest in the general vicinity of the project at a
slope of approximately 0.5%. Any offsite runoff generated north or south of the
project will flow to the west and not affect the project area.

Desert Place is protected from regional drainage generated north and northeast of
the project by a concrete lined drainage channel that commences at the northeast
corner of the Guadalupe Road/Sossaman Road intersection and flows west along
the north side of Guadalupe Road until it reaches the East Maricopa Floodway
approximately a third of a mile west of Desert Place — Phase 3.

The area between Desert Place at Morrison Ranch and the East Maricopa Floodway
are downstream of the proposed Desert Place project and therefore will not cause
any runoff to backup into the project limits.

5.0 Onsite Drainage

The drainage scheme of this project is to allow all onsite storm water to drain into
the roadways and be conveyed to low points. The runoff will then be conveyed into
surface retention basins by catch basins, storm drains, and bubble-up catch basins
which are connected to a bleed off system that eventually discharges into the East
Maricopa Floodway.

5.1 Rainfall Depth

For the purposes of sizing retention basins, the rainfall depth for this project
corresponding to the 100-year, 2-hour storm event, as stated in the City of
Mesa Engineering & Design Standards, Chapter 8, Section 806.4, is 2.7 inches.

For the purposes of hydrologic and hydraulic analysis, the rainfall depths for
this project were derived from the NOAA ATLAS |4 ("Precipitation-
Frequency Atlas of the United States" NOAA ATLAS |4, Volume |, Version
4). The data taken represents the approximate project location as estimated
using Google Earth. Results from the Upper Bound of the 90% confidence
interval have been used to compute the site specific runoff values and the site
specific I-D-F curve (Intensity-Duration-Frequency Curve). See Appendix C
for NOAA ATLAS 14 data.




5.2 Calculation Methodology - Weighted “C” values

The weighted runoff coefficients, C, were computed based on criteria
outlined in City of Mesa Engineering & Design Standards, Chapter 8, Section
806.7. The following C values were weighted to compute composite runoff

coefficients for specific areas:

City of Mesa
Runoff Coefficients
Description C
Roofs and Concrete 0.95
Asphalt 0.85
Desert Landscaping 0.50
Green Landscaping 0.15

The runoff coefficient for the lot area was found by applying the above C
values to minimum sized lots with typical expected rooftop and driveway
areas. Weighted C values for the lots were calculated for all lot sizes. See
Appendix B for detailed lot weighted C value calculations.

Six weighted C values were computed for the project. See the tabular
summary below of the weighted C values:

Summary of Composite Runoff Coefficient

Area Description C Value
Guadalupe Road 0.78
Sossaman Road 0.73
N-S Road 0.73
70x130 lot on Standard Local Roads 0.60
60x120 lot on Standard Local Roads 0.60
50x1 15 lot on Standard Local Roads 0.65
3

1



These weighted C values were calculated based on a conservative cross
section cut through the roadway or through the lot and adjacent half street.

See Appendix B for detailed weighted C value calculations.

Calculation Methodology — Peak Flow and Time of Concentration

The Rational Method was used to calculate peak flows at critical locations in
the development. The Rational Method was applied as outlined in the
Drainage Design Manual for Maricopa County Drainage, Hydrology. Peak
flows were calculated as follows:

O=C*i* 4

Where Q is the Peak Discharge in cubic feet per second, C is the weighted
“c”" value of the area, i is the rainfall intensity (as defined by the local time of
concentration and the site specific IDF curve) in inches per hour, and A is the

area in acres.

The time of concentration calculations for the street drainage were
performed using the Papadakis and Kazan equation as follows:

TC =11 .4LOSK’()).52ASv 0.31]- 0.38

Where T_is the time of concentration (in minutes), L is the length of the
longest flow path (in miles), K, is the watershed resistance coefficient, S is the
watercourse slope (in feet per mile), and i is the rainfall intensity (in inches

per hour).

Intensity was estimated by linearly interpolating the site specific I-D-F curve
that was derived from the NOAA ATLAS 14 data (described in section 5.1 of
this report) at a specific time of concentration.

As is seen, the time of concentration is a function of the intensity and the
intensity is a function of the time of concentration. Therefore, the equations
were iterated until both equations were satisfied. When both equations are
satisfied for each sub basin area, the resulting values were applied to that sub
basin area and the peak flow at the concentration point was calculated.

The time of concentration was calculated in one of two ways. First, for
drainage areas with only streets the time of concentration was calculated
from the street high point to the street low point. In this circumstance, the
drainage length “L” was measured from the street high point to the street

|



5.4

low point along the flow line. The slope of the watercourse “S” was calculated
by dividing the difference in the street gutter elevation at the high point and at
the low point of the drainage area by the drainage length “L".

Second, for drainage areas with lots, the time of concentration was calculated
from the street on the low side of the most remote lot to the drainage area
low point plus |5 minutes for initial lot time of concentration. In this
circumstance the drainage length “L” was measured from the flow line in the
street adjacent to the low side of the most remote lot to the street low point
along the flow line. The slope of the watercourse “S” was calculated by
dividing the difference in the street gutter elevation adjacent to the low side
of the most remote lot and at the lot point of the drainage area by the
drainage length “L”. An initial lot time of concentration of |5 minutes was
added to the derived time of concentration as described above.

See Appendix D for Hydrology calculations.

Onsite Retention

Retention calculations were performed as outlined in the City of Mesa
Engineering & Design Standards, Chapter 8, Section 806.13. Retention basins
were designed to retain 100% of the 100-year 2-hour storm event (2.7
inches). See Appendix C for retention calculations. See Figure 3: Drainage
Map — Retention for locations of calculations.

Basin Bl was designed to receive runoff from Guadalupe Road and Sossaman
Road.

Basins B2-B4 were designed to receive runoff from Sossaman Road and
Desert Place — Phase |.

Basin B5 was designed to receive runoff from Guadalupe Road and Desert

Place — Phase |I.
Basins B6-B7 were designed to receive runoff from Desert Place — Phase 1.

Basins B5 through B7 were planned to receive runoff from Desert Place —
Phase 2. A Final Drainage Report for Phase 2 will substantiate the capacity the
basins with the addition of the additional volume required from Phase 2.

Basin Bl6 is a shallow retention basin located within the existing 250-ft wide
SRP transmission easement and was designed to receive runoff from within
the easement only. This basin will have a ponding depth of less than one foot.




5.5

Basin B17 is a shallow retention basin located within the existing 250-ft wide
SRP transmission easement and was designed to receive runoff from within
the easement and from a small portion of Sossaman Road. This basin will have
a ponding depth of less than one foot.

See Appendix C for detailed retention calculations.

Storm Water Disposal (Bleed-off)

Retention basins were designed to dispose of their storm water via gravity
bleed-off as outlined in Section 806.21.3 of the City of Mesa Engineering &
Design Standards, Chapter 8. All bubbler boxes in the basins have been
connected into the bleedoff system to dispose of the storm water within the
basins. The bleed-off system was designed to connect the series of storm
drain pipes that eventually discharge to the East Maricopa Floodway (EMF).

The minimum pipe size has been set at 8-inches however the pipe diameters
were hydraulically sized to drain the required volume within the stipulated
36-hours.

The bleed-off pipe network was designed such that it is capable of conveying a
flow rate sufficient to drain all retention basins in Phase [, 2, and 3 of Desert
Place at Morrison Ranch within 36 hours. This required average flow rate was
estimated to be 10.] cfs.

The bleed-off system is restricted by an existing 15 inch pipe (dry line) that is
located downstream of all basins. This pipe is located within an easement
across the Gilbert Unified School District’s property. Hydraulic calculations
show that this |5 inch pipe can only flow at |1.6 cfs before the HGL in the
pipe rises higher than the rim of the manhole MH2. Manhole MH2 is located
on the upstream side of the existing |5 inch pipe. Since these manholes will
not be pressure manholes, runoff would bubble out of the downstream most
manhole and not allow more than 1.6 cfs to enter the EMF. Calculations
showing the maximum flow rate of |1.6 have been included in Appendix.
These calculations show that a flow rate of 11.6 cfs will push the HGL higher
than the rim of manhole MH2. Flap gates will not be installed in this manhole.
See improvement plans for exact location of MH2.

Due to the restriction being located at the downstream end of the system,
flap gates will be installed to allow the head in the basin to regulate the order
in which the basins will drain through the bleed-off system. The flap gates will
allow basins of higher head to drain while the basins of lower head are




5.6

protected from receiving runoff from the bleed-off pipe system. Flap gates will
be installed in manholes where bleedoff lines from multiple lines connect. Flap
gates will be installed on the end of the inlet pipes of the selected manholes.

See Appendix F for detailed storm water disposal (bleed-off) calculations.

An advanced vortex separator was added to the bleed-off system just prior to
discharging into the East Maricopa Floodway to remove sediments, petroleum
byproducts and floatables from the storm water runoff. The Downstream
Defender, manufactured by Hydro International, was selected to be installed
based on its effective sediment capture, its low headloss and its ability to
prevent washout. The Downstream Defender has specially designed internal
components to maximized removal of sediment and prevent washout of
previously captured pollutants during intense stormwater runoff surges.

See Appendix G for Downstream Defender product literature and technical
abstracts.

Street Hydraulics

Arterial streets were designed to convey the |0-year peak flow such that the
runoff does not encroach more than one travel lane from either side. The 50-
year peak flow will be conveyed within the right-of-way at a depth no greater
than 3” above the centerline.

Local streets were designed to convey the |0-year peak flow below the top
of curb, and to convey the 50-year peak flow within the right-of-way. The
|00-year peak flow will pass through the streets between finished floors.

Where 4” roll curb is not able to convey its runoff as described above, 6"
vertical curb will be installed. Where 6” vertical curb is not able to convey its
runoff as described above, the drainage will be captured by storm drains so
that the 6 vertical curb capacity is not exceeded.

Manning’s equation was used to compute the street capacity to determine if

the requirements for street capacity were met. A Manning’s “n” value of
0.015 was used for all street calculations.

See Appendix D for detailed street hydraulics calculations. See Figure 3:
Drainage Map — Hydrology for locations of calculations.




5.7 Inlet and Storm Drain Calculations

Catch basins were designed to capture the |10-year peak event. Catch basins
were designed according to the criteria set forth in the Maricopa County

Drainage Manuals.

In the 100-year event, the peak flow will cause ponding in the street at the
inlet. This ponded depth will overtop the sidewalk and flow into the retention
basin. It will be the responsibility of the HOA to maintain tracts affected by
the overtopping of 10-year sized inlets in larger storm events.

Detailed hydraulic grade line (HGL) calculations for each storm drain were
calculated for the 10-year storm event. The HGL will be maintained at least 6
inches below the rim of manholes, catch basins, or grates.

See Appendix E for detailed inlet and storm drain calculations. See Figure 3:
Drainage Map — Hydrology for locations of calculations.

6.0 Basin Low Outfall and Minimum Finished Floor

Basins Bl will outfall by surcharging the grate of Catch Basin 19 (200-feet south of
the Guadalupe Road/Sossaman Road intersection) at an elevation of 1356.56 and
will flow into Sossaman Road south towards basin B2.

Basins B2 will outfall by surcharging the grate of Catch Basin 23 and 24 (at the east
side of Lot 278) at an elevation of 1352.40, will pond in the street until overtopping
at a high point within E. Plata Avenue at an elevation of 1352.72, and will then flow
west down E. Plata Avenue towards basin B6. All finished floor elevations within
this sub basin area shall be a minimum of 18" (1354.22) above this specific outfall

elevation.

Basins B3 will outfall by surcharging the proposed sidewalk at the east side of Lot
233 at an elevation of 1352.13, will overtop the top of curb to the southwest, and
will then flow south down S. Annanea towards basin B4. All finished floor elevations
within this sub basin area shall be a minimum of 18" (1353.63) above this specific

outfall elevation.

Basins B4 will outfall by overtopping the sidewalk at the east side of Lot 191 at an
elevation of 1350.32 and will flow west down E. Peralta Avenue towards basin B7.
All finished floor elevations within this sub basin area shall be a minimum of 18”
(1351.82) above this specific outfall elevation.




Basin B5 will outfall to the southwest over the proposed sidewalk into the existing
adjacent farm field at an elevation of 1344.39. All finished floor elevations within this
sub basin area shall be a minimum of 18" (1345.89) above this specific outfall

elevation,

Basin Bé will outfall to the southwest over the proposed sidewalk into the existing
adjacent farm field at an elevation of 1341.68. All finished floor elevations within this
sub basin area shall be a minimum of 18" (1343.18) above this specific outfall

elevation.

Basin B7 will outfall to the west over the proposed sidewalk into the existing
adjacent farm field at an elevation of 1341.22. All finished floor elevations within this
sub basin area shall be a minimum of 18" (1342.72) above this specific outfall

elevation.

Basin BI16 will outfall to the southwest at existing grade into the existing adjacent
farm field at an elevation of 1346.19.

Basin B17 will outfall to the southwest at existing grade into the existing adjacent
farm field at an elevation of 1348.70.




7.0 Conclusions

This report concluded that:
e This site has been designed in accordance with the City of Mesa’s standards.
¢ No offsite flow adversely impacts the site.
e This site will create no adverse impacts on any downstream property.

e The finished floor for all homes will be a minimum of 18 inches above the
highest adjacent water surface elevation.

e Retention requirements for onsite storm water and offsite storm water
have been met by onsite surface retention basins.

e A series of hydraulically sized storm drain pipes will bleed-off retention
basins within the required time period.

e |Inlets and Storm Drain Pipes have been designed to convey the |0-year
storm event.
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City of Mesa
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Appendix B
Weighted C Value Calculations




Summary of Weighted Runoff Coefficient

Project: Desert Place at Morrison Ranch - Phase |
Description: Summary
Prepared by: Brian Nicholls Date: 7/17/2012

Summary of Weighted Runoff Coefficient

Area Description C Value
Guadalupe Road 0.78
Sossaman Road 0.73
N-S Road 0.73
70x130 lot on Standard Local Roads 0.60
60x120 lot on Standard Local Roads 0.60
50x1 15 lot on Standard Local Roads 0.65

Summary of City of Mesa Runoff Coefficients

Area Description C Value
Roofs and Concrete 0.95
Asphalt 0.85
Desert Landscaping 0.50
Green Landscaping 0.15




Typical Weighted Runoff Coefficient

Project: Desert Place at Morrison Ranch - Phase |
Description: Guadalupe Road
Prepared by: Brian Nicholls Date: 7/17/2012
Depth (LF) Type Runoff Coef "’ | Length x Runoff Coef
CI/L to Lip 42.50 Asphalt 0.85 36.13
Lip to B/C 2.00 Concrete 0.95 1.90
B/C to SIW 14.50 Desert 0.50 7.25
Sidewalk 6.00 Concrete 0.95 5.70
C 0.78

(1) Runoff Coefficients from City of Mesa Standards

Typical Street Section

14.5' to B/C SW

|

.0' S/IW

A

44.5' C/L to B/C

Y




Typical Weighted Runoff Coefficient

Project: Desert Place at Morrison Ranch - Phase |
Description: Sossaman Road
Prepared by: Brian Nicholls Date: 7/17/2012
| Depth (LF) Type Runoff Coef ") | Length x Runoff Coef
C/L to Lip 32.50 Asphalt 0.85 27.63
Lip to B/C 2.00 Concrete 0.95 1.90
B/C to SIW 24.50 Desert 0.50 12.25
Sidewalk 6.00 Concrete 0.95 5.70
C 0.73

(1) Runoff Coefficients from City of Mesa Standards

Typical Street Section

24.5' to B/C SW

e 15 5 Y e T e 1 ) e S 4
A

|

.0' S’IW
34.5' C/L to B/C

b s e i i 5 95 e o 1 1




Typical Weighted Runoff Coefficient

Project: Desert Place at Morrison Ranch - Phase |
Description: N-S Road
Prepared by: Brian Nicholls Date: 7/17/2012
Depth (LF) Type Runoff Coef " | Length x Runoff Coef
CL to Lip 15.50 Asphalt 0.85 13.18
Lip to B/C 2.00 Concrete 0.95 1.90
B/C to SW 8.50 Desert 0.50 4.25
Sidewalk Width 6.00 Concrete 0.95 5.70
Back of Sidewalk to R'W 0.00 Desert 0.50 0.00
Min. Tract 8.00 Desert 0.50 4.00
C 0.73

(1) Runoff Coefficients from City of Mesa Standards

Typical N-S Roadway Street Section

8.0" Min. Tract

6.0' S’'W

0.0' Back of S/W to RIW

A 4

8.5'B/C to SW

17.5' C/L to B/C

A

|
|
|
i
i
i
[
i
|
|
[
i
|
|
|
i
i
i
|
» |
|
i
i
i
|
|
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Typical Weighted Runoff Coefficient

7/17/2012

Project: Desert Place at Morrison Ranch - Phase |
Description: 70x130 lot on Standard Local Roads
Prepared by: Brian Nicholls Date:
Depth (LF) Type Runoff Coef " | Length x Runoff Coef
Min. Lot Depth 130.00 Lot 0.56 72.80
CL to Lip 15.50 Asphalt 0.85 13.18
Lip to B/C 2.00 Concrete 0.95 1.90
B/C to S’IW 6.50 Desert 0.50 3.25
Sidewalk 4.00 Concrete 0.95 3.80
C 0.60

(1) Runoff Coefficients from City of Mesa Standards

Typical Residential Street and Lot Section

130.0" Min Lot Depth

4.0' SSIWEt—»

».

6.5' B/C to S/IW

<«

17.5' C/L to B/C

v




Typical Weighted Runoff Coefficient

Project: Desert Place at Morrison Ranch - Phase |
Description: 60x120 lot on Standard Local Roads
Prepared by: Brian Nicholls Date: 7/17/2012
Depth (LF) Type Runoff Coef "’ | Length x Runoff Coef
Min. Lot Depth 120.00 Lot 0.56 67.20
CL to Lip 15.50 Asphalt 0.85 13.18
Lip to B/IC 2.00 Concrete 0.95
B/C to SIW 6.50 Desert 0.50
Sidewalk 4.00 Concrete 0.95
c 0.60

(1) Runoff Coefficients from City of Mesa Standards

Typical Residential Street and Lot Section

120.0" Min Lot Depth E

< >

[
!
i
i 6.5' BIC to SIW.
[
i

4.0' S/Wf—’

17.5' C/L to B/IC

v




Typical Weighted Runoff Coefficient

Project: Desert Place at Morrison Ranch - Phase |
Description: 50x1 |5 lot on Standard Local Roads
Prepared by: Brian Nicholls Date: 7/17/2012
Depth (LF) Type Runoff Coef "’ | Length x Runoff Coef
Min. Lot Depth 115.00 Lot 0.62 71.30
CL to Lip 15.50 Asphalt 0.85 13.18
Lip to B/C 2.00 Concrete 0.95 1.90
B/C to SIW 6.50 Desert 0.50 3.25
Sidewalk 4.00 Concrete 0.95 3.80
C 0.65

(1) Runoff Coefficients from City of Mesa Standards

Typical Residential Street and Lot Section

115.0' Min Lot Depth

>

6.5' B/C to S/W

< >

40' S/Wi‘-——’
' 17.5' C/L to B/IC

I
i
i
i
i
i
i
I
i
I
i
i
i
i
|
i
I
i
i
p
i
i
i
I
!
i




Weighted Runoff Coefficient by Area - Lot Analysis

Project: Desert Place at Morrison Ranch - Phase |
Prepared By: Brian Nicholls Date: 7/17/2012
Sub Basin Area: 50x115 Lot Sub Basin Area: 60x120 Lot
Area Description "C" Area Area Description "Cc" Area
Roofs and Concrete 0.95 2,674 Roofs and Concrete 0.95 2,736
Asphalt 0.85 0 Asphalt 0.85 0
Desert Landscaping 0.50 1,538 Desert Landscaping 0.50 2,232
Green Landscaping 0.15 1,538 Green Landscaping 0.15 2,232
Total Area 5,750 Total Area 7,200
Weighted "C" 0.62 Weighted "C" 0.56
Sub Basin Area: 70x130 Lot
Area Description "C" Area
Roofs and Concrete 0.95 3,458
Asphalt 0.85 0
Desert Landscaping 0.50 2,821
Green Landscaping 0.15 2,821
Total Area -— 9,100
Weighted "C" 0.56

1



Appendix C:
Retention Calculations




Retention Calculations

Project: Desert Place at Morrison Ranch - Phase |
Storm Event: 100-year, 2-hour
Prepared by: Brian Nicholls

Date: 9/15/2012

V=C*A*P/12
Where:

V = Runoff Volume

C = Runoff Coefficient
A = Drainage Area
P=270in

Surface Retention Basin Volume Calculations

Incremental Flie Volume
Basin ID Elevation Area (ft’) Vol o Provided, V, | Provided, V,
'olume (ft”) (ﬂ3) (ac-ft)

B1 1352.50 5,328

1356.00 10,166 27,115 27115 0.62
B2 1349.10 7,178

1352.10 13,137 30,472 30,472 0.70
B3 1348.20 2,691

1351.70 9,299 20,981 20,981 0.48
B4 1347.00 6,824

1350.00 14,205 31,544 31,544 0.72
B5 1340.80 71,999

1344.30 89,992 283,484 283,484 6.51
B6 1337.40 35,803

1340.90 47,508 145,793 145,793 3.35
B7 1336.60 50,905

1340.10 66,701 205,812 205,812 4.72
B16 1345.10 28,263

1345.70 30,893 17,747 17,747 0.41
B17 1347.50 30,423

1348.10 33,289 19,114 19,114 0.44

Page 1 of 3




Retention Calculations

Project:

Storm Event:

Prepared by:

100-year, 2-hour
Brian Nicholls

Desert Place at Morrison Ranch - Phase |

Date: 9/15/2012

Volume Required and Summary

Flow p d

Adjusted

Vol

BasinID | Sub-Basin ID SubBests Als conbiiutng c= Re::ilr‘zevp et Vidtme Pro:/ided, v, wf;::" ;e':t,h
Description Area (ft°) (ac-f) basin (ac{ Required (ac-ft) (ft)
ft) (ac-ft)

B1 B1-A1 Desert 26,348 0.50 0.07
B1-A2 Sossaman Road 9,958 0.73 0.04
B1-A3 Guadalupe Road 9,578 0.78 0.04

Total 45,884 0.61 0.14 0.00 0.14 0.62 0.81
B2 B2-A1 Desert 36,719 0.50 0.09
B2-A2 Sossaman Road 47,890 0.73 0.18
B2-A3 50' Parcel 55,191 0.67 0.19
B2-A4 60' Parcel 45,247 0.62 0.14

Total 185,048 0.64 0.61 0.00 0.61 0.70 262
B3 B3-A1 Desert 32,722 0.50 0.08
B3-A2 Sossaman Road 38,883 073 0.15
B3-A3 60' Parcel 54,094 0.62 0.17

Total 125,699 0.62 0.40 0.00 0.40 0.48 2.94
B4 B4-A1 Desert 42,189 0.50 0.11
B4-A2 Sossaman Road 47,484 073 0.18
B4-A3 70' Parcel 93,542 0.62 0.30

Total 183,215 0.62 0.59 0.00 0.59 0.72 243
B5 B5-A1 Green 61,680 0.15 0.05
B5-A2 Desert 2415 0.50 0.01
B5-A3 Desert 30,531 0.50 0.08
B5-A4 Guadalupe Road 86,092 0.78 0.35
B5-A5 Green 118,450 0.15 0.09
B5-A6 50' Parcel 196,022 0.67 0.68
B5-A7 50' Parcel 662,094 0.67 2.29
B5-A8 N-S Street 58,672 0.73 0.22
B5-A9 50' Parcel 275,913 0.67 0.95
B5-A10 50' Parcel* 88,399 0.67 0.31
B5-A11 50' Parcel* 219,489 0.67 0.76

Total 1,799,758 0.58 5.78 0.00 578 6.51 311
B6 B6-A1 Green 172,092 0.15 Q.13
B6-A2 60' Parcel 110,432 0.62 0.35
B6-A3 60' Parcel 443,803 0.62 1.42
B6-A4 N-S Street 43,011 0.73 0.16
B6-A5 Green 8,911 0.15 0.01
B6-A6 Green 8,911 0.15 0.01
B6-A7 60' Parcel 333,556 0.62 1.07

Total 1,120,716 0.54 3.15 0.00 315 3.35 3.29
B7 B7-A1 Green 92,788 0.15 0.07
B7-A2 70" Parcel 139,800 0.62 0.45
B7-A3 70' Parcel 601,640 0.62 1.92
B7-A4 N-S Street 75,008 0.73 0.28
B7-A5 70" Parcel 540,576 0.62 1.72

Total 1,449,812 pagg.aﬁ,,f 2 4.44 0.00 4.44 4.72 3.29




W...0.0.0‘.C..CCQ.C...QQQ.‘.......Q....Q..Q.C

Retention Calculations

Project:

Storm Event:

Desert Place at Morrison Ranch - Phase |

100-year, 2-hour

Prepared by: Brian Nicholls Date: 9/15/2012
B16 B16-A1 Desert 127,428 0.50 0.33
0.00
Total 127,428 0.50 0.33 0.00 0.33 0.41 0.48
B17 B17-A1 Desert 68,907 0.50 0.18
B17-A2 Sossaman Road 19,470 0.73 0.07
Total 88,378 0.55 0.25 0.00 0.25 0.44 0.34
Bleedoff Flow Calculations
Adjusted
. Volume Discharge
Bash Required (cfs)
(ac-ft)
B1 0.62 0.21
B2 0.70 0.24
B3 0.48 0.16
B4 0.72 0.24
B5 6.51 2.19
B6 3.35 1.12
B7 472 1.59
Notes:
Page 3 of 3




Point Precipitation Frequency Estimates (inches)
NOAA Atlas 14 Volume 1 Version 5

Data type: Precipitation depth

Time series type: Partial duration

Project area: Southwest

Latitude (decimal degrees): 33.3620

Longitude (decimal degrees): -111.6750

PRECIPITATION FREQUENCY ESTIMATES

by duration for ARI: 1 2 5 10 25 50 100 200 500 1000 years
5-min: 0.19 0.24 0.33 0.4 0.49 0.56 0.63 0.7 0.8 0.88
10-min: 0.28 0.37 0.5 0.6 0.74 0.85 0.96 1.07 1.22 1.33
15-min: 0.35 0.46 0.62 0.75 0.92 1.05 1.19 1.32 151 1.65
30-min: 0.47 0.62 0.84 i | 1.24 141 1.6 1.78 2.04 222
60-min: 0.59 0.77 1.04 1.24 1.53 1.75 1.98 2.21 2.52 2.75
2-hr: 0.67 0.87 1.16 1.38 1.68 192 2.16 241 2.74 3
3-hr: 0.71 0.91 1.2 1.42 1.74 1.99 2.26 2.54 2.92 3.23
6-hr: 0.86 1.08 1.39 1.63 1.96 2.22 2.49 2.77 3.16 3.47
12-hr: 0.96 1.22 1.54 1.79 2.13 2.39 2.66 2.93 3.3 3.59
24-hr: 1.18 1.49 191 2.24 271 3.07 3.45 3.84 4.39 481
2-day: 124 1.58 2.05 2.42 293 3.34 3.76 4.2 4.8 5.28
3-day: 133 1.69 2.2 2.61 3.19 3.65 4.13 4.64 5.35 592
4-day: 141 1.8 2.35 2.8 3.44 3.95 45 5.08 5.9 6.56
7-day: 1.55 1.98 2.59 3.09 3.8 4.37 497 5.62 6.52 7.26
10-day: 1.7 2.16 2.83 3:37 4.13 4.74 5.38 6.06 7.01 77
20-day: 2.1 2.69 3.53 417 5.03 5.69 6.36 7.04 7.96 8.66
30-day: 2.45 3.14 4.11 4.84 5.83 6.59 7.37 8.16 9.23 10.04
45-day: 2.85 3.66 4.79 5.62 6.72 7.54 8.37 9.19 10.26 11.06
60-day: 3.17 4.07 5.3 6.2 7.38 8.24 9.1 9.94 11.02 11.82

PRECIPITATION FREQUENCY ESTIMATES AT UPPER BOUND OF 90% CONFIDENCE INTERVAL

by duration for ARI: 1 2 5 10 25 50 100 200 500 1000 years
5-min: 0.23 0.3 0.41 0.48 0.59 0.67 0.76 0.85 0.96 1.06
10-min: 0.35 0.46 0.62 0.74 0.9 1.03 1.16 1.29 1.47 1.61
15-min: 0.43 0.57 0.76 091 a1 1.27 1.43 1.6 1.82 2
30-min: 0.58 0.76 1.03 1.23 15 1.71 1.93 2.15 2.45 2.69
60-min: 0.72 0.94 1.27 1.52 1.86 212 2.39 2.66 3.04 3.33
2-hr: 0.81 1.05 1.39 1.66 2.01 2.29 2.58 2.86 3.26 3.59
3-hr: 0.87 1.12 1.46 1.73 2.1 2.4 2.71 3.04 3.5 3.88
6-hr: 1.01 1.28 1.64 191 2.29 2.58 2.9 3.22 3.68 4.05
12-hr: 1:11 1.4 1.77 2.05 243 272 3.04 3.35 3.79 4.15
24-hr: 131 1.66 Z13 25 3.01 341 3.83 4.28 4.89 5.39
2-day: 1.39 1.77 2.29 271 3.27 3.72 4.2 4.69 5.38 5.94
3-day: 1.48 1.88 2.45 2.9 3.53 4.03 4.58 5.15 5.95 6.62
4-day: 1.56 1.99 2.6 3.09 3.79 435 4.96 5.61 6.53 7.29
7-day: 1.72 2.19 2.87 3.41 418 4381 5.48 6.2 7:22 8.07
10-day: 1.87 2.39 3.12 3.71 454 5.2 591 6.66 7.73 8.59
20-day: 2.32 2.98 38 4.6 5.54 6.27 7.02 7.78 8.83 9.64
30-day: 2.69 3.45 4.5 5.31 6.39 7.23 8.09 8.97 10.18 11.12
45-day: 3.14 4.03 9.27 6.19 7.39 8.3 9.22 10.13 11.35 12:27
60-day: 3.48 4.47 5.83 6.81 8.09 9.05 10.01 10.94 12.17 13.08




Point Precipitation Frequency Estimates (inches)
NOAA Atlas 14 Volume 1 Version 5

Data type: Precipitation depth

Time series type: Partial duration

Project area: Southwest

Latitude (decimal degrees): 33.3620

Longitude (decimal degrees): -111.6750

PRECIPITATION FREQUENCY ESTIMATES AT LOWER BOUND OF 90% CONFIDENCE INTERVAL

by duration for ARI: 1 2 5 10 25 50 100 200 500 1000 years
5-min: 0.16 0.2 0.28 0.33 0.4 0.45 0.5 0.55 0.6 0.65
10-min: 0.24 0.31 0.42 0.5 0.6 0.68 0.76 0.83 0.92 0.99
15-min: 0.29 0.39 0.52 0.62 0.75 0.84 0.94 1.03 114 1.22
30-min: 04 0.52 0.7 0.83 1.01 114 1.26 1.39 1.54 1.65
60-min: 0.49 0.64 0.86 1.03 1.25 141 1.56 1.71 1.9 2.04
2-hr: 0.56 0.73 0.97 1.15 1.38 1.56 1.72 1.89 2.09 2.24
3-hr: 0.6 0.77 1.01 1.19 1.43 1.61 1.78 1.98 2:21 2.38
6-hr: 0.74 0.94 1.2 1.39 1.65 1.84 2.03 222 2.46 2.63
12-hr: 0.85 1.07 1.34 1.55 1.83 203 2.23 242 2.65 2.83
24-hr: 1.06 134 1.71 2 24 2.7 3.01 3.32 372 4,04
2-day: 1.12 142 1.84 2.16 26 294 3.28 3.62 4.07 442
3-day: 1.2 1.53 1.99 2.34 2.85 323 3.63 4.04 458 5.01
4-day: 1.28 1.63 213 253 3.09 3.53 3.98 4.45 5.09 5.61
7-day: 141 1.8 2.35 2.79 3.41 39 4.4 4.93 5.64 6.21
10-day: 1.54 1.97 2.57 3.05 3.72 4.24 4.78 5.34 6.09 6.69
20-day: 1.9 2.44 3.19 3.76 452 5.09 5.66 6.23 6.98 7.54
30-day: 2,23 2.85 3.73 4.39 5.27 593 6.6 7.26 8.13 8.78
45-day: 2.59 3.33 4.34 5.09 6.07 6.78 7.5 8.18 9.06 9.71
60-day: 2.89 3.7 4.82 5.63 6.67 7.43 8.17 8.88 9.79 10.44

Date/time (GMT): Thu Dec 1 22:02:49 2011
pyRunTime: 0.0782630443573




Appendix D:
Hydrology and Street Capacity Calculations
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Peak Flow and Street Capacity Calculations using the Rational Method

Project: Desert Place - Phase |
Prepared By: Brian Nicholls Date: 9/15/2012
Time of Concentration calculated using the Papadakis and Kazan Equation "C" Value Adjustment Street
To0yr 50 Code Description 10 yr "K" | 50 yr "K"
S0-yr 1.00 T |Local Road - 4" Roll 7157 220,60
2541 1.00 2 |Local Road - 6" Vert 227.20 395.24
10-yr 1.00 3 |Arterials - 6" Vert 105.16 | 110570
Sub Basin Area Description Peak Flow Calculations |Peak Flow Calculations Street Capacity Calculations
Storm Event: 10 yr Storm Event: 50 yr 10 yr Street Capacity 50 yr Street Capacity
Drainage | Drainage . ’ i Initial Lot . Local Time of Local Additional . Local Time of Local Additional
Concentration | Local Contributing High Point | Low Point | Watercourse Roughness Weighted : i Peak Flow | Weighted X i Peak Flow | Street | Half/Full =¥ ) .
i Area Length ) . Tc Kb Type o m b Concentration | Intensity Flow Concentration | Intensity Flow Critical Slope| Capacity Check Capacity Check
Point ID Areas Elevation | Elevation slope Description st . . (cfs) C . ) (cfs) Code | Street
(acres) (f) (min) (min) (in/hr) (cfs) (min) (in/hr) (cfs)
CPI CPI 553 961 1356.10 | 135126 0.0050 5 0.0354 A Minimal | -0.0063 | 0.040 0.65 29.11 2.06 7.4 0.65 27.09 3.09 TN I F 0.0034 83 OK 257 OK
Gz | cP2 648 980 | 135438 | 134954 | 0.0049 15 | 00349 | A | Minimal | -00063| 0.040 065 | 2928 | 205 | | 86 | oes | 2723 | 307 12.9 I F 00037 | 87 | ok | 28 | ok |
cp3 | cracp3+FB | 1018 | 1671 | 135438 | 134540 | 0.0054 15 | 00337 | A | Minimal | -00063| 0040 0.65 3327 | 192 | 300 | 157 | oes | 3084 | 279 | 480 233 2 F | ooto | 477 ok | 89 | ok |
crP4 | CP4 615 | 940 | 135353 | 134727 | 0.0067 15 | 0031 | A | Minimal | -00063| 0040 0.65 2751 216 i 86 | 065 25.76 321 128 I F 0.0037 87 | ok | 28 | ok |
cPs cracPs | 910 | 1441 | 135353 | 134541 | 00056 | 15 | 00340 | A | Minimal | -0.0063 | 0.040 065 | 3166 196 | e | oes 2940 | 288 17.0 2 F 0.0037 276 | oKk | 481 | ok |
cP6 “cpe | 1tas | 100 | 135353 | 135333 | 00020 | s | 00396 | A | Minimal | -0.0063 | 0.040 065 | 2089 258 20 | oes | 2003 | 373 2.9 I F 0.0020 64 | OK 19.7 oK |
cP7 cpr | 779 | ni7o | 135272 | 134476 | 00068 | 15 | 00344 | A | Minimal | -0.0063 | 0.040 060 | 2897 | 207 97 | oe0 | 2697 | 310 145 | F 0.0047 98 | ok | 302 | oKk |
cps cprcre | 962 | 1599 | 135272 | 134213 | oo0oe6 [ 15 | 00339 | A | Minimal |-00063 | 0040 | 060 : e [ 19e | | 13 | oeo | 2940 288 166 2 F | ooo47 | 312 | ok | s42 | ok
cPy cP9 892 1290 135234 | 134279 0.0074 5 0.034 A Minimal | -0.0063 | 0.040 0.60 29.26 2.05 1.0 0.60 27.21 3.08 16.5 I F 0.0061 1.2 oK 345 OK
cpio | cpo-crio+FB | 963 | 1451 | 135234 | 134213 | 0.0070 15 | 00339 | A Minimal | -0.0063 | 0040 | 060 | 3048 [ 199 | so0 | 165 | oe0 | 2828 2.98 8.00 252 | 2 F 00026 | 232 | ok | 403 | ok
CPII cpit | 104 | 120 | 135272 | 135248 | 0.0020 15 00399 | A Minimal | -00063 | 0040 | 060 | 2152 254 | e | oe0 | 2067 368 23 | F 00020 | 64 | ok | 197 | ok
cpI2 cPI2 125 | 120 135234 | 135210 | 00020 15 | 00394 | A Minimal | -0.0063 | 0040 | 0.0 2148 | 255 | | 19 | oe0 20.63 368 28 | 1 F 00020 | 64 | ok | 197 | ok |
cP13 criz | 876 1210 135188 | 134282 | 00075 | 15 | 00341 | A | Minima | -00063| 0040 | o060 | 2867 | 208 | 110 060 | 2673 302 | 16.4 ] F 00059 | 1o | ok | 39 | ok |
~cpi4 | cpizcpia | 1059 | et | 135188 | 134065 | 00070 | 15 | 00336 A | Minimal | -00063| 0040 | o060 | 3137 197 | 125 | o060 2912 | 290 18.4 2 F 0.0036 27.3 oK | 474 | oK
“CPIS cpis | 820 | 1070 | 135085 | 134270 | o0o0076 | 15 | 00343 | A | Minimal | -00063| 0.040 060 | 2768 | 215 | | 106 | oe0 | 2590 | 320 | 157 | Fo 00059 | 1o | ok | 39 | ok |
~ CPl6 cplé | 1060 | 1459 | 135085 | 134065 | 00070 | s | 00336 A | Minimal | -00063| 0040 | 060 | 3049 199 520 | 17.8 060 | 2829 | 298 | 820 2711 2 F 0.0035 269 | ok | 48 | ok |
“cPig “cpis | 634 | 1644 | 135139 | 134217 | 00056 | 15 | 00350 | A | Minimal | -00063 | 0.040 060 | 3324 192 ~ T 73 || o%0 30.82 279 106 | F 00050 | 101 ok | 312 | ok |
- CPI9 cPigcpl9 | 674 | 1844 | 135139 | 134142 | 00054 | 15 | 00348 | A | Minimal | -0.0063| 0.040 060 | 3462 188 | | 16 | o0 | 3199 | 275 | |2 F 00027 | 236 | ok | 41 | ok |
- CP49 “cpa9 | 214 | 169 | 135085 | 135050 | 0.0021 15 | 00379 | A | Minimal | -0.0063 | 0.040 060 | 225 248 |1 32 | oe0 | 2153 | 360 as | F 00021 | 65 | ok | 200 | ok |
CP50 CP50 023 | 136 | 13816 | 135753 | 00046 | o | 00440 A Minimal | -00063 | 0040 | 078 | 443 | 48 | | o8 | o078 3% | en2 12 | H 00046 | 49 | ok | 150 | ok
- CPsI cesi+B | 209 | 901 | 135753 | 135309 | 00049 | o 00380 | A Minimal | -00063 | 0040 | o078 | 11es | 336 | o020 | 57 | o078 1013 | s08 | o040 8.7 3 H 00049 | 74 | ok | 76 | ok
cPs2 “cps2 | 100 | 740 | o0es | o000 | 00009 | o | oo400 | A Minimal | -00063 | 0040 | 050 | 2079 | 259 ] 3] eso | 395 2.0 Inlet* | ~Na ] NA | O NA | NA
P53 cPs3 027 | 166 | 135808 | 135664 | 00087 | o | o043 | A Minimal | 00063 | 0040 | 073 | 400 480 R 0.9 073 352 | e72 13 3 H 00087 | 98 | ok | 1030 oK
CcPs4 CP54+FB | 757 | 135664 | 135396 | 00035 | o | 00397 | A | Minimal | -00063| 0040 | 073 1242 | 329 | o030 3.0 073 | 1060 | 499 | o040 44 3 H 00035 | 63 | ok | es8 | ok |
cPss cpss+fB | o085 | 491 | 135396 | 135253 | 00029 | o | 00404 | A | Minimal |-00063| 0040 | 073 10.42 355 1.10 33 073 | 884 | s48 | 170 | sa | 3 H 0.0029 s7 | ok | s97 | ok |
CPs6 CP56 1.07 825 135253 | 1351.20 0.0016 0 0.0398 A Minimal | -0.0063 | 0.040 073 17.63 279 2.2 073 15.11 4.19 33 3 H 0.0016 42 oK 444 oK
“cps7 | cesz+re | o042 | 293 | 135120 | 135059 | 00021 | o0 | 00424 | A | Minimal | -0.0063 | 0.040 073 | 885 388 | o7 | 19 | o7 | 7ss | ss8 | 10 | 29 3 H 0.0021 48 oK 505 | oK |
CPs8 CPs8 0.65 390 135466 | 1350.85 0.0098 0 0.0412 A Minimal | -0.0063 | 0.040 0.65 5.84 4.60 1.9 0.65 5.06 6.70 2.8 3 H 0.0058 8.0 OK 842 OK
Note:

*"Inlet” in the street code column signifies the the concentration point is a combination of two other contributing areas at an inlet and therefore does not represent a flow rate in the street, rather it is the peak flow in the inlet. Therefore, the street capacity calculations are not applicable




On Grade Grate Inlet Calculations

Project: Desert Place - Phase |
Storm Event:  |0-yr
Prepared By:  Brian Nicholls Date: 7/13/2012

Source:  Drainage Design Manual for Maricopa County, Arizona: Hydraulics (March 2009, Draft)

Equations Used in Inlet Calculations:

(1
2.67

2.67
E,=1-|1- w Equation 3.15
- 0 From Equation 3.2 T
0.56
[ )5‘1\:6750.5() 1
n :
Ri=——— Equation 3.18
. 1, 0157 4
0 =0* [R_, E,+R;(1-E, )J Equation 3.20 o
Definition of Variables:
Q = Total Peak Flow Rs = Ratio of Side Flow Intercepted to Total Flow
T = Top Width of Flow in street S = Longitudinal Street Slope
W = Width of Gutter Eo = Ratio of flow in depressed gutter section to total gutter flow
n = Manning's "n" for street L = Total Length of grate
Sy = Street Cross Slope V = Velocity of Flow
Inlet Calculations: Grate Clogging Factor: 25% (Percent Clogged)
Total Gutter Unadjusted Flow Bypass
Bca::it:TD T:E;t Depression (\;t\l) Sy S n (flj() Rs (It) Eo ( fvs) Rs Q % Captured Flow
(cfs) (ft) P Intercepted (cfs) (cfs)
CB1 3.80 0.17 1.833 2.00% 0.36% 0.015 6.84 1.0 14.08 0.311 1.92 0.77 3.21 84.5% 2.4 1.4
CB2 | 3.80 AT 1.833 2.00% 0.36% 0.015 6.84 1.0 14.08 0.311 1.92 0.77 3.21 84.5% 24 1.4
CB5 6.25 0.17 1.833 2.00% 0.36% 0.015 6.84 1.0 16.97 0.263 217 0.73 5.02 80.4% 38 | 25
CB6 6.25 0.17 1.833 2.00% 0.36% 0.015 6.84 1.0 16.97 0.263 217 0.73 5.02 80.4% 3.8 2.5
CB9 5.65 017 1.833 2.00% 0.66% 0.015 6.84 1.0 14.58 0.301 2.66 0.66 4.29 76.0% 3.2 24
CB 10 5.65 017 | 1.833 2.00% 0.66% 0.015 6.84 1.0 14.58 0.301 2.66 0.66 4.29 76.0% 3.2 2.4
| CB 15 3.70 0.17 1.833 2.00% 0.74% 0.015 6.84 1.0 12.18 0.353 2.49 0.68 2.94 79.4% 2.2 1.5
~CB16 | 3.70 0.17 1.833 2.00% 0.74% 0.015 6.84 1.0 12.18 0.353 2.49 0.68 294 | 79.4% 22 | 15
CB 18 0.80 0.17 1.833 2.00% 0.53% 0.015 6.84 1.0 7.31 0.538 150 | 0.84 0.74 92.7% 0.6 0.2
CB19 | 0.90 0.17 1.833 2.00% 0.80% 0.015 6.84 1.0 7.07 0.551 1.80 0.79 0.82 90.8% 0.6 0.3
CB 22 3.00 0.17 1.833 2.00% 0.35% 0.015 6.84 1.0 12.96 0.335 1.79 0.80 2.59 86.4% | 19 1.1
| CB 30 2.20 0.17 1.833 2.00% 0.20% 0.015 6.84 1.0 12.81 0.338 1.34 0.87 | 2.01 91.2% 1.5 0.7
CB 31 1.90 0.17 1.833 2.00% 0.21% 0.015 6.84 1.0 12.01 0.357 1.32 0.87 1.74 91.7% 1.3 0.6




On Grade Grate Inlet Calculations

Project:

Desert Place - Phase |

Storm Event:  50-yr

Prepared By:  Brian Nicholls Date: 7/13/2012
Source:  Drainage Design Manual for Maricopa County, Arizona: Hydraulics (March 2009, Draft)
Equations Used in Inlet Calculations:
(1)
(2.67) 2.67
E,=1- 1_(Zj Equation 3.15
- o From Equation 3.2 T
0.56
[ jSA]\:(ﬂSO.SO 1
n "
Ri=— — Equation 3.18
AR .
0, =0* I.R/ E, + R 1- E, )J Equation 3.20 SSL2'3
Definition of Variables:
Q = Total Peak Flow Rs = Ratio of Side Flow Intercepted to Total Flow
T = Top Width of Flow in street S = Longitudinal Street Slope
W = Width of Gutter Eo = Ratio of flow in depressed gutter section to total gutter flow
n = Manning's "n" for street L = Total Length of grate
Sx = Street Cross Slope V = Velocity of Flow
Inlet Calculations: Grate Clogging Factor: 25% (Percent Clogged)
Total .
Gutter Unadjusted Flow Bypass
B(a::itr::TD EE;:: Depression (\;tv) Sy S n (If‘t) R¢ (.frt) Eo ( fvs) R Q % Captured Flow
(cfs) (ft) P Intercepted|  (cfs) (cfs)
CB 1 5.55 AT 1.833 2.00% 0.36% 0.015 6.84 1.0 16.23 0.274 2.1 0.74 4.52 81.4% 3.4 2.2
CB2 5.55 0.17 1.833 2.00% 0.36% 0.015 6.84 1.0 16.23 0.274 211 0.74 4.52 81.4% 34 2.2
CB5 9.20 0.17 1.833 2.00% 0.36% 0.015 6.84 1.0 19.61 0.231 2.39 0.70 7.06 76.8% 5.3 3.9
CB6 9.20 0.17 1.833 2.00% 0.36% 0.015 6.84 1.0 19.61 0.231 2.39 0.70 7.06 76.8% 5.3 39 |
CB9 8.30 0.17 1.833 2.00% 0.66% 0.015 6.84 1.0 16.84 0.265 2.93 0.62 5.96 71.8% 4.5 38 |
CB 10 8.30 0.17 1.833 2.00% 0.66% 0.015 6.84 1.0 16.84 0265 | 293 | 0.62 5.96 718% | 45 38 |
CB 15 5.55 047 1.833 2.00% 0.74% 0.015 6.84 1.0 14.18 0.309 2.76 0.64 417 | 752% 3.1 24
CB16 | 555 | 0.17 1.833 2.00% 0.74% 0.015 6.84 1.0 14.18 0.309 2.76 0.64 417 | 752% 3.1 24
CB 18 1.20 0.17 1.833 2.00% 0.53% 0.015 6.84 1.0 8.50 0.477 166 | 0.82 1.09 904% | 038 04 |
~CB19 | 1.30 0.47 1.833 2.00% 0.80% 0.015 6.84 1.0 8.11 0495 | 1.97 0.77 1.15 88.2% 0.9 0.4
. CB22 4.50 0.17 1.833 2.00% 0.35% 0.015 6.84 1.0 15.08 0.293 1.98 0.76 3.75 83.4% 2.8 1.7
~ CB30 3.30 0.17 1.833 2.00% 0.20% 0.015 6.84 1.0 14.91 0.295 1.48 085 [ 294 89.1% 22 1.1
CB 31 2.90 017 1.833 2.00% 0.21% 0.015 6.84 1.0 14.08 0.311 1.46 0.85 2.60 89.6% 1.9 1.0




Inlet Capacity (Combination Inlets in Sump, Curb Opening & Grate)

Project: Desert Place at Morrison Ranch - Phase |
Storm Event: 100-year, 2-hour
Prepared By: Brian Nicholls Date: 7/13/2012
Design Capacity for Grate: Design Capacity for Curb Opening:
Design Capacity as a Weir: Design Capacity as a Weir:
Q=CyP(Ol-Fg)d" Q=C,(L+18W)*(1—F,)d"
Design Capacity as an Orifice: Design Capacity as an Orrifice:
0=C,4,(1-F, )(2gd)"? Q=C,hL(1-F_, X2gd)"
Where: Where:
Cw =30 Cw=23
Co =0.67 Co =0.67
P = Perimeter Length of Grate h = d*1.4 (minimum)
Ag = Open Area of Grate L= Total Curb Opening Length
Fcl = 0.0% (Percent Clogged) Fcl = 20.0% (Percent Clogged)
d=0.67 ft W = Width of grate or depressed gutter
g = 32.2 (f/sec2) g = 322 (ft/sec2)
d=0.67ft
Compute Grates as: Weir Compute Curb Openings as: None
Estimated Capacity of Capacity of
Concentration ] ) Total Inlet
Catch Basin ID Peak Flow Catch Basin Type Grate Curb Opening
Point Capacity (CFS)
(cfs) (CFS) (CFS)
CB3 CPl6 9.2 MAG 534 (Double) 1.7 0.0 1.7
CB4 CPl6 9.2 MAG 534 (Double) 1.7 0.0 1.7
CB7 CPI10 85 MAG 534 (Double) 1.7 0.0 1.7
CB8 CPIO 85 MAG 534 (Double) L7 0.0 1.7
CBII CP5 6.0 MAG 534 (Double) 1.7 0.0 1.7
CBI2 CP5 6.0 MAG 534 (Double) 1.7 0.0 1.7
CBI3 CP3 82 MAG 534 (Double) 1.7 0.0 1.7
CBl4 CP3 82 MAG 534 (Double) 1.7 0.0 1.7
CBI7 CP51 L MAG 534 (Double) 1.7 0.0 1.7
CP21 13.1 MAG 534 (Triple) 15.6 0.0 15.6
CB20 CP6 1.0 MAG 534 (Single) 77 0.0 77
CB2I CPé6 1.0 MAG 534 (Single) 77 0.0 7.7
Notes:

|
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Inlet Capacity (Combination Inlets in Sump, Curb Opening & Grate)

Project: Desert Place at Morrison Ranch - Phase |
Storm Event: [00-year, 2-hour
Prepared By: Brian Nicholls Date: 7/16/2012
Design Capacity for Grate: Design Capacity for Curb Opening:
Design Capacity as a Weir: Design Capacity as a Weir:
Q=CyP(U~-Fg)d'" Q=Cp((L+1.8W)*(1-F,)d"’
Design Capacity as an Orrifice: Design Capacity as an Orifice:
Q=C,4 (1-Fg4 )(2gd )"’ Q=C,hL(1-F, X2gd)°’
Where: Where:
Cw =30 Cw=23
Co =067 Co =0.67
P = Perimeter Length of Grate h = d*1.4 (minimum)
Ag = Open Area of Grate L= Total Curb Opening Length
Fcl = 0.0% (Percent Clogged) Fcl = 20.0% (Percent Clogged)
d=0.67ft W = Width of grate or depressed gutter
g = 32.2 (ft/sec2) g = 322 (ft/sec2)
d=0.67 ft
Compute Grates as: Weir Compute Curb Openings as: None
Estimated Capacity of Capacity of
Concentration . Total Inlet
Catch Basin ID Peak Flow Catch Basin Type Grate Curb Opening .
Point Capacity (CFS)
(cfs) (CFS) (CFS)
CB23 CPII 0.8 MAG 534 (Single) 7.7 0.0 77
CB24 CPI 1 0.8 MAG 534 (Single) 77 0.0 77
CB25 CPI2 1.0 MAG 534 (Single) 77 0.0 77
CB26 CPI12 1.0 MAG 534 (Single) Td 0.0 7.7
CB27 CP55 33 MAG 534 (Single) 7 0.0 77
CB28 CP49 1.7 MAG 534 (Single) 77 0.0 77
CB29 CP49 1.7 MAG 534 (Single) 7.7 0.0 77
CB3I CP57 1.9 MAG 534 (Double) 1.7 0.0 1.7
Notes:




Appendix E:
Hydraulic Calculations




Pipe Hydraulics Using Manning's Equation

Project: Desert Place @ Morrison Ranch

Storm Event: 10 yr

Prepared By: Brian Nicholls Date: 9/15/2012

Storm Drain Pipe Design Full Flow Check Beginning HGL Pressurized Flow Calculations Non-Pressurized Flow Calculations Design Validation
Pipe | Downstream | Upstream Upstream .| Full Flow . Downstream Headless Begin Ar Full | Velocity | Friction Headloss | Total End | Theta of | Depth of | Percent | Area of | Wetted | Velocity End Freeboard
FromPt.  ToPt Le('g"‘ D'S(zs‘a)’ge Diameter |  Invert Invert ?ﬂ;u:)e Grate/Rim ';“a“’:n"g:s Capacity p’e;zuw'fe" PpeHaL | Jun:;ion) (Junction) | HGL ﬂﬁ:’ Velocity | Head | Headloss (ot:e') (other) | Headloss E"‘zﬂ’;G" EGL | flow | Flow | Full | Flow |Perimeter| of Flow E“‘:SGL EGL E"?"*;GL (FB) |FB>050 1)
(in) Elevation | Elevation Elevation |09 (cfs) ; (ft) (ft) (ft) ( (fps) (ft) (ft) (ft) (ft) (ft) (rad) (ft) @D) | (@) |offiow ()| (fps) (ft) (ft)

BB1 CB1 69 48 15 31.85 3370 | 00268 | 41.35 0012 11.49 YES = 38.35 123 | 391 | 0238 | o032 1.0 0.24 056 | 3891 [ 3915 | 628 | 125 | 100% | 1.227 | 393 391 | 3835 | 3859 | 3891 244 OK
cB1 cB2 34 24 15 33.70 3389 | 00056 | 41.35 0012 5.25 YES 38.91 1.0 0.06 38.97 123 | 196 | 0059 | 004 0.00 004 | 39.01 | 3007 | 628 | 125 | 100% | 1227 | 393 196 | 3897 | 3903 | 39.01 234 OK
BB2 cB3 45 18.3 24 31.85 3596 | 00913 | 4057 0.012 74.26 YES 38.35 314 | 583 | 0527 | 025 1.0 0.53 078 | 3913 | 3965 | 628 | 200 | 100% | 3142 | 6.28 583 | 3835 | 3888 | 39.13 1.44 OK
CB3 CB4 34 92 18 35.96 3615 | 00056 | 4057 0012 853 YES 39.13 1.0 0.42 39.54 177 | 518 | 0416 | 022 0.00 022 | 3976 | 4018 | 628 | 150 | 100% | 1767 | 471 518 | 39.54 | 3996 | 39.76 081 OK
BB3 CB5 45 76 15 31.85 3607 | 00938 | 4068 0012 2149 YES 3835 123 | 619 | 05% | 053 1.0 0.60 113 | 39.48 | 4007 | 628 | 125 | 100% | 1227 | 393 619 | 3835 | 3895 | 39.48 1.20 OK
CB5 CB6 34 38 15 36.07 3626 | 00056 | 4068 0.012 525 YES 39.48 1.0 0.15 39.63 123 | 310 | 0149 | o010 0.00 010 | 3973 | 3987 | 628 | 125 | 100% | 1227 | 393 310 | 3963 | 39.77 | 39.73 0.95 OK
BBS MH1 252 229 30 3265 3660 | 00157 | 4276 0012 55.78 YES 39.15 491 | 467 | 0338 | o067 1.0 0.34 1.01 | 4016 | 4049 | 628 | 250 | 100% | 4900 | 785 467 | 3945 | 3949 | 4016 2,60 OK
MH1 cB7 33 165 24 36.60 3694 | 00103 | 4205 0012 24.94 YES 4016 1.0 043 40.59 314 | 525 | 0428 | 015 0.00 015 | 4073 | 4116 | 628 | 200 | 100% | 3142 | 628 525 | 4059 | 4101 | 4073 1.32 OK
CB7 cB8 33 83 18 36.94 3713 | 00058 | 4205 0012 8.66 YES 4073 1.0 0.34 41.07 177 | 467 | 0338 | 017 0.00 017 | 4125 | 4150 | 628 | 150 | 100% | 1767 | 471 467 | 4107 | 4141 | 4125 0.80 oK
MH1 | wmH2 | 24 | 64 | 18 | 3673 | 3767 | 00392 | 4292 0.012 25 | yes || ] | 4056 177 | 362 | 0204 | 008 | 10 | 020 | 028 | 4084 | 4104 | 628 | 150 | 100% | 1767 | 471 | 362 | 40.56 | 40.76 | 40.84 208 | oK |
MH2 cB9 33 64 18 37.67 3788 | 00064 | 4224 0.012 9.10 YES 4056 1.0 0.20 40.76 177 | 362 | 0204 | o0.10 0.00 010 | 4087 | 4107 | 628 | 150 | 100% | 1767 | 471 362 | 4076 | 4097 | 4087 137 OK
CB9 CB10 34 32 15 37.88 3807 | 00056 | 4224 0012 525 YES 40.87 1.0 0.11 40.97 123 | 261 | 0106 | o007 0.00 007 | 4104 | 4115 | 628 | 125 | 100% | 1227 | 393 261 | 4097 | 4108 | 41.04 1.20 OK
BB7 cBi1 45 116 18 37.05 4095 | 00867 | 4531 0.012 33.59 YES 4255 177 | 656 | 0669 | 047 1.0 0.67 114 | 4369 | 4436 | 628 | 150 | 100% | 1.767 | 471 656 | 4255 | 4322 | 43.69 1.62 OK
CB11 CB12 34 58 15 40.95 4114 | 00056 | 4531 0.012 525 YES 4369 1.0 0.35 44.03 123 | 473 | 0347 | 023 0.00 023 | 4427 | 4461 | 628 | 125 | 100% | 1227 | 393 473 | 4403 | 4438 | 4427 1.04 OK
BBS CB13 45 157 24 37.05 4050 | 00767 | 4532 0.012 68.04 YES 4255 314 | 500 | 0388 | 018 1.0 0.39 057 | 4312 | 4351 | 628 | 200 | 100% | 3142 | 628 500 | 4255 | 4204 | 4342 220 oK
CB13 CB14 34 79 18 4050 4069 | 00056 | 4532 0012 853 YES 4312 1.0 0.31 4343 177 | 444 | 0306 | 016 0.00 016 | 4359 | 4390 | 628 | 150 | 100% | 1767 | 471 444 | 4343 | 4374 | 4359 173 OK
BB10 CB15 54 48 15 37.05 4125 | oo778 | 4752 0012 19.57 YES 4255 123 | 391 | 0238 | 025 1.0 0.24 049 | 4304 | 4328 | 628 | 125 | 100% | 1227 | 393 391 | 4255 | 4279 | 43.04 448 OK
CB15 CB16 34 24 15 41.25 4144 | 00056 | 4752 0.012 525 YES 43.04 1.0 0.06 4310 123 | 196 | 0059 | o004 0.00 004 | 4314 | 4320 | 628 | 125 | 100% | 1227 | 393 196 | 4310 | 4316 | 4314 438 oK
BB10 MH4 384 8.9 15 37.05 4473 | 00200 | 4996 0012 9.92 NO 4255 123 | 725 | 0817 | 621 10 0.82 703 | 4958 | 5039 | 651 125 | 100% | 1228 | 407 725 | 4598 | 4679 | 4598 3.98 OK
MH4 ADS 204 19 15 4473 4609 | 00067 | 5085 0012 573 NO 45.98 10 0.04 4601 123 | 155 | 0037 | 015 0.00 015 | 4616 | 4620 | 272 | 050 | 40% | 0453 | 170 419 | 4659 | 4686 | 46.59 4.26 OK
MH4 BB11 73 70 15 4473 4656 | 00251 | 50.30 0.012 1.1 NO 46.59 123 | 570 | 0505 | 073 1.0 051 124 | 4782 | 4833 | 345 | 072 | 58% | 0731 | 215 957 | 4728 | 4870 | 47.28 3.02 OK
BB11 MH5 39 57 15 4656 4734 | 00200 | 54.43 0.012 9.92 NO 4728 10 0.33 47.61 123 | 464 | 0335 | 026 0.00 026 | 4787 | 4821 | 332 | 068 | 54% | 0681 | 207 837 | 4802 | 4911 | 4802 6.41 oK
MHS5 MH6 545 57 15 47.34 4857 | 00023 | 5355 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>