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INTRODUCTION

1.1  Scope

DEI Professional Services, LLC (DEI) has been contracted by Lennar Communities
Development to provide engineering services in support of master planning for a
proposed residential development (the Site). The purpose of this report is to analyze
stormwater and drainage requirements. In addition, this report is to present the proposed
master drainage system that sets forth the drainage pattern and constraints that are to be

used throughout the development of the project and in particular Asante North, Phase 1.

This report is focused on providing practical design information, evaluation, and
calculations for statistical flood events up to and including the 100-year, 6-hour
frequency flood. The procedures used herein are derived from, and performed with,
currently accepted engineering methodologies and practices. Additionally, the criteria
for this evaluation are designed to conform to currently applicable ordinances,
regulations and policies affected by the appropriate jurisdictional regulatory authorities

for the referenced site.

The analysis presented herein focuses on evaluation of stormwater runoff resulting from
a statistical evaluation of storm events of a particular duration and frequency up to and
including a 100-year, 6-hour storm event. Storm events exceeding the 100-year event
may cause or create the risk of greater flood impact than is addressed and presented in
this assessment. However, the scope of this assessment does not include evaluation of
stormwater runoff resulting from storm events exceeding the 100-year, 6-hour frequency
event. DEI assumes no responsibility for actual flood damage, increased risks of flood
damage, or increased construction or development cost resulting from or related to any
such events, nor shall DEI be responsible for any changes in, or additions to, regulatory
requirements which may result from, or be related to, any such events or changes in

hydrologic or hydraulic conditions within the watershed.
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1.2 Site Description

The Asante North site is currently undeveloped desert approximately 2.5 miles southeast
of Wittmann, Arizona. Asante North comprises approximately 2,100 acres within
unincorporated Maricopa County, see Figure 1 — Vicinity Map at the end of the report
text. The site includes portions of Sections 27, 28, 33, 34, and Section 35 of Township 5
North, Range 2 West and portions of Sections 2 and 3 of Township 4 North, Range 2
West of Gila and Salt River Meridian, Maricopa County, Arizona. The site may further
be described as bounded by Grand Avenue on the Southwest and the Central Arizona
Project canal to the Northwest. The Southeast boundary is bounded by the Northwest

boundary of the Asante project.

Phase I is located on the southeastern end of the Planned Area Development. Phase I -
consists of 316-acres. The Phase I consists of single family residential, multi-family
residential, commercial, public facilities, local streets, parks and schools, storm water
retention and open space. Asante North is bordered by Jomax Road on the north, Asante
on the southeast, Pat Tillman Boulevard on the southwest and future phases of Asante
North (undeveloped land) to the northwest. See Figure 2 — Phase I Site Map at the end of
the report text.

1.3 Proposed Development

The site will be a planned area development. The site will contain single family
residential, multi-family residential, commercial, public facilities, local streets, parks
and schools. Local streets and arterials will provide access to the site from Grand

Avenue.
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1.4  Project Phasing
The Asante North development will be developed in four phases. The first phase of the
project that will be developed (Phase I) consists of an area of approximately 316-acres.

The remainder of the property will be developed as part of later phases.

1.5  Regulatory Jurisdiction

The site will soon be annexed into the City of Surprise in Maricopa County, Arizona.
Therefore, the site will be designed to meet the drainage requirements established by the
City of Surprise (2004) and the Flood Control District of Maricopa County (FCDMC)
(1996).

HYDROLOGIC SETTING

2.1 Topography

The site location can be found on the United States Geological Survey 7.5 minute
Quadrangle map entitled MCMICKEN DAM. The elevations range from approximately
1540 feet to 1410 feet. Existing ground slopes generally from the Northwest to

Southeast at approximately 0.7 percent.

2.1 Regional Hydrology

The regional topography slopes generally from the northwest to southeast. The regional
hydrologic conditions impacting the proposed Asante North site have been modeled in
the Wittmann Area Drainage Master Study (ADMS) (FCDMC, 1984). The Flood
Control District of Maricopa County (FCDMC) has recently updated the Wittmann
ADMS. District approved hydrology from the new study was used to evaluate off-site
flows entering the site. Excerpts from the HEC-1 output file from the Wittmann AMDS
Update hydrologic analysis are included in Appendix C. The regional drainage patterns

in the vicinity of the site direct stormwater runoff generally to the southeast.

J:\Projects\03105\Asante North\Drainage\Reports\03 10pdr-Phase 1.v2.doc
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MANAGEMENT OF OFF-SITE RUNOFF

Evaluation of off-site drainage contributory watershed relies on the Wittmann Area
Drainage Master Study update hydrology (FCDMC, 2005) that identifies significant
stormwater runoff impacting the site. See EXHIBIT D for 404-wash locations,
Wittmann ADMSU floodplain/floodway locations, and 50-cfs and 200-cfs wash

locations.

The surrounding properties consist of undeveloped desert with the exception of the
Asante project to the Southeast and Desert Oasis project to the Northeast. Drainage
flows coming from the north, as identified in the latest Wittmann ADMS hydrology, will
-be passed through the site in drainage corridors following the existing channels, as
determined as part of the USACE jurisdictional determination of 404 wash locations.
This flow will be conveyed to the south and returned to the historical flow path at the
existing channel at the site boundary. Box culverts are sized to allow the off-site flow to
pass unimpeded under the major arterial crossings. See Appendix A for box culvert

calculations.

Desert Oasis has relocated flows that originally entered their site to a channel located at
171* Avenue. The developers of Desert Oasis and Asante North have met to discuss the
routing of this flow through Phase 1 of Asante North. As of the last meeting, it was
decided that the developers of Desert Oasis would direct their channel along the north
side of Jomax Road to the east. At a point along the expanded water plant site in Asante
North, the developers of Desert Oasis will construct a culvert under Jomax Road. The
flow will enter the channel that was initially constructed as part of Asante. The flows
will be conveyed to the Railroad Right of Way and Grand Avenue as noted in the Asante
Drainage Master Plan. Phase [ has no off-site flows routing through the site or

designated 404-washes. See EXHIBIT D for details.
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PROPOSED MASTER DRAINAGE CONCEPT

The drainage concept to be employed by the project is to collect off-site flows and route
them through the project to their historic flow paths. The areas identified as open spaces
and parks will be utilized as both conveyance areas and/or retention areas. Roadway
crossings and other drainage features will be analyzed for the impact of the 100-year, 6-
hour storm. All flows routed through the site will be discharged at the south side of the
project. Areas designated 404-washes will have setback areas and riparian corridors

reserved for the conveyance of off-site flows through the site.

MANAGEMENT OF ON-SITE RUNOFF

On-site hydrology will be provided in the design report at the time the final grading
plans are prepared. The on-site hydrology will be based on the rational method and in
accordance with the FCDMC Drainage Design Manual, Volume I, Hydrology (1996).
The drainage sub-basins will be delineated based on the final lot layout and the final
grading plan. Times of concentration, runoff coefficients and the 10-year and 100-yr

intensities will be based on the latest approved FCDMC standards.

The on-site drainage scheme proposed for the project is to provide retention basins at
various locations to contain the 100-yr, 2-hour storm event. The site will be divided into
several drainage areas based on the location of the retention basins and the drainage
pattern of the streets and lots. The grading and retention basins will be designed such
that any basin overflow will be conveyed by appropriate means to another basin or
outfall point at a natural wash. Retention basins will be drained by means of dry wells,
percolation, or bleeding off into an approved drainage way in accordance with current
state and local drainage regulations. Percolation testing for percolation rates will be by

City of Surprise approved methods only.
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The streets within the development will be designed such that the 10-year flow is
contained within the street curbs, the 100-year flow is limited to 100 cfs at 10 ft/s, and a
maximum of 8 inches above the street centerline. In addition, finish floor elevations are
to be above the calculated 100-year high water evaluation in adjacent streets and
drainage paths. Surface runoff flow is generally from north to south and streets within
the development will be designed to carry the flow to retention basins or routing
channels for off-site drainage. If the capacity of the street is exceeded, a storm drain
system will be provided such that the above requirements are met. Scuppers or storm
drains will be used to take the flow from the street to the channels. The scuppers, catch
basins and storm drains will be used to take the flow from the streets to the channels or
retention. The scuppers, catch basins and storm drains design will intercept flows in the
street in excess of the 10-year storm water runoff in the street. Culverts will be used to

convey flow under the interior and arterial roads.

RETENTION

The City of Surprise requires retention for the 100-year, 2-hour event storm. Flows
generated on-site will be directed to retention basins distributed throughout the site.
Some of these retention facilities are also identified as parks and open space shown on
EXHIBIT A. Other retention areas are not shown explicitly but will be included within
the developed areas shown in EXHIBIT A, as appropriate. The retention volumes will
be sized to meet the City of Surprise design standards. Retention requirement

calculations are included in Appendix B.

FLOOD ZONE INFORMATION

The Asante North site is located on Flood Insurance Rate Maps (FIRMs) number
04013C1130G, dated September 30, 2005 and 04013C1135G, dated September 30,
2005. The FIRMs indicate that Asante North Phase [ is primarily located within a
designated Zone X with isolated areas of Zone A (See EXHIBIT C). FCDMC, the local
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jurisdictional authority for floodplains and Floodplain Administrator for the City of
Surprise, is currently working on updating the hydraulic analysis to a detailed analysis as
part of the Wittmann ADMS Update. Once this work is complete, most of the Zone A’s
located on the Site will be designated Zone AE’s with Floodways and Base Flood
Elevations. DEI has reviewed early draft versions of the hydraulic analysis being done
by the FCDMC in the area of the Site. DEI will monitor FCDMC progress in the
hydraulic analysis being performed and will make adjustments to final drainage design
based on the final and approved hydraulic analysis and FEMA map revisions where

necessary. See EXHIBIT D for the last available release of the work maps available.

7.1 Floodplains in the City of Surprise

Development of flood prone areas within Asante North will be handled with care. Itisa
requirement of the developer to manage the runoff through this property in a safe and
prudent manner. It is also recognized that much or the area designated as floodplain
within the Wittmann Area Drainage Master Study Update floodplain maps represent
areas of shallow flooding that can be recovered using proper engineering and
development methods. The City of Surprise Municipal Code 16.20.050 states, “The city
council may, when it deems it necessary for the health, safety or welfare of the present
and future population of the area and necessary to the conservation of water, drainage
and sanitary facilities, prohibit the subdivision of any portion of the property which lies
within the one-hundred-year floodplain of any stream as determined in the zoning
ordinance. These floodplain areas shall be preserved from any and all destruction or
damage resulting from clearing, grading or dumping of earth, waste material or stumps,
except at the discretion of the council.” The Sulj)rise General Plan 4.5.4 states,

“Discourage development within the boundaries of the 100-year floodplain™.

The concept drainage designs in this report meet City, County, State, and Federal

guidelines associated with the management of Drainage and Floodplain issues; as such,
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no specific individual code or regulation has been set above any other requirement.

Generally accepted civil engineering practices and principles provide the necessary

protection for the health, safety and welfare of potential residents. In summary, these

required practices that will be incorporated into the planning and design of Asante North

include, but are not limited to:

Providing a managed corridor whereby the drainage flows expected at the 100-
year 6-hour event level are allowed to pass through the development at historic
rates as identified in the Flood Control District’s Wittmann ADMS Update
(latest version).

Providing protection to Waters of the U.S. (404-washes) and their
jurisdictionally determined locations by the U.S. Army Corps of Engineer’s
Federal Nationwide Permit process.

Providing erosion setbacks from 404-washes and other areas designated erosion
sensitive as required by State of Arizona regulations (not identified in this
report).

Providing flood protection by setting lot pad elevations and finished floor
elevations to a height above the predicted developed water surface elevation of
the 100-year event as required by City, County and Federal Flood Insurance
regulations (addressed but not calculated for this report).

Providing drainage corridors where the 100-year event is managed to a
developed (encroached) water surface elevation not to exceed the regulated
height over established or existing conditions as determined by the Flood Control
District and/or FEMA (to be addressed in subsequent unit reports).

Providing storm water retention facilities which mitigate encroachment into
flood zones and the increase in runoff associated with an increase in impervious

surfaces as required by City and County regulations.

J:\Projects\03105\Asante North\Drainage\Reports\0310pdr-Phase 1.v2.doc
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Phase I includes no areas designated Waters of the U.S. (404-washes) and includes

limited areas designated 100-year floodplain.

SUMMARY AND CONCLUSIONS

Off-site flows will be safely directed through or around the site.

On-site retention will be provided for the 100-year, 2-hour event in retention basins at
various locations throughout the site. The retention basins will be designed to meet City
of Surprise and FCDMC requirements.

The on-site 10-year flow will be conveyed within the street section between the curbs
and the 100-year flow will be limited to 100-cfs in the street.

All finish floor evaluations are to be designed to be above the adjacent 100-year high
water elevation in adjacent street and drain paths.

This site will be developed using generally accepted engineering practices and in

accordance with the City of Surprise and FCDMC design standards.

J:\Projects\03105\Asante North\Drainage\Reports\0310pdr-Phase 1.v2.doc
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Culvert Calculator Report
C1 - Wash 3 East

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,501.00 ft Headwater Depth/Height 1.56
Computed Headwater Elevation 1,601.24 ft . Discharge 780.00 cfs
Inlet Control HW Elev. 1,501.24 ft Tailwater Elevation 1,499.00 ft
Outlet Control HW Elev. 1,501.23 ft Control Type ) Inlet Control
Grades

Upstream Invert ) 1,495.00 ft Downstream Invert 1,494.00 ft
Length / 100.00 ft Constructed Siope 0.010000 ft/ft

Hydraulic Profile

Profile PressureProfile Depth, Downstream 277 ft
Slope Type - N/A Normal Depth 2.45 ft
Flow Regime N/A Critical Depth 3.62 ft
Velocity Downstream 14.08 ft/s Critical Slope 0.003315 ft/ft
Section

Section Shape Box Mannings Coefficient -0.013
Section Material Concrete Span 10.00 ft
Section Size 10x4ft Rise 4.00 ft
Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,501.23 ft Upstream Velocity Head 1.81 ft
Ke 0.20 Entrance Loss 0.30 fi

Inlet Control Properties

Inlet Control HW Elev. 1,501.24 ft Flow Control N/A

Inlet Type 90° headwall w 45° bevels Area Full 80.0 ft*

K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y. 0.82000
Title: ASANTE NORTH CONCEPT PDR Project Engineer: Brian Rahal
j:\...\asante north\03101n-major-culverts.cvm CulvertMaster v3.1 [03.01.009.00]
10/09/06 10:53:53 A/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1
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Culvert Calculator Report
C2 - Wash 4 East
Solve For: Headwater Elevation

Culvert Summary

Aliowable HW Elevation 1,501.00 ft Headwater Depth/Height 1.41

Computed Headwater Elevation 1,500.64 ft Discharge 670.00 cfs

Inlet Control HW Elev. 1,600.46 ft Tailwater Elevation 1,499.00 ft

Outlet Control HW Elev. 1,500.64 ft Controt Type Outlet Control

Grades

Upstream Invert 1,495.00 ft Downstream Invert 1,494.00 ft

Length 100.00 ft Constructed Slope 0.010000 ft/ft
. Hydraulic Profile

Profile PressureProfile Depth, Downstream 5.00 ft

Slope Type N/A Normal Depth 221 ft
. Flow Regime N/A Critical Depth 3.27 ft

Velocity Downstream 8.38 ft/s Critical Slope 0.003245 fi/ft
l. Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 10.00 ft

Section Size 10x4ft Rise 4.00 ft

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,500.64 ft Upstream Velocity Head 1.09 ft

Ke 0.20 Entrance Loss 0.22 ft

Inlet Control Properties

Iniet Control HW Elev. 1,500.46 ft Flow Control N/A

Inlet Type 90° headwall w 45° bevels Area Full 80.0 ft*

K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

¥ 0.82000

Title: ASANTE NORTH CONCEPT PDR
j:\...\asante north\03101n-major-culverts.cvm

Project Engineer: Brian Rahal

CulvertMaster v3.1 [03.01.008.00]
+1-203-755-1666 Page 2

10/09/06 10:53:54 A\VBentley Systems, Inc.

Haestad Methods Solution Center Watertown, CT 06795 USA
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Culvert Calculator Report
C3 - Wash 4 East

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,471.00 ft ~ Headwater Depth/Height 1.17
Computed Headwater Elevation 1,471.66 ft Discharge 670.00 cfs
Inlet Control HW Elev. 1,471.56 ft Tailwater Elevation 1,467.00 ft
Outlet Contro!l HW Elev. 1,471.66 ft Control Type Qutlet Control
Grades

Upstream Invert 1,467.00 fi Downstream Invert 1,466.90 ft
Length 100.00 ft Constructed Slope 0.001000 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 2.89 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 2.89 ft
Velocity Downstream 9.65 fi/s Critical Slope 0.002921 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 12.00 ft
Section Size 12x4 1t Rise 4.00 ft
Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,471.66 ft Upstream Velocity Head 1.04 ft
Ke 0.20 Entrance Loss 0.21 ft
Inlet Control Properties

Inlet Control HW Elev. 1,471.56 ft Flow Control N/A
Inlet Type 80° headwall w 45° bevels Area Full 96.0 ft*
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: ASANTE NORTH CONCEPT PDR
j:\...\asante north\03101n-major-culverts.cvm

Project Engineer: Brian Rahal
CulvertMaster v3.1 [03.01.009.00]

10/09/06 10:53:54 A/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 3




Culvert Calculator Report
C4 - Wash 3 East

)

Solve For: Headwater Elevation

Culvert Summary

o B N e

Allowable HW Elevation 1',452,00 ft Headwater Depth/Height 1.35
Computed Headwater Elevation 1,452.74 t Discharge 1,650.00 cfs
Inlet Control HW Elev. 1,452.74 t Tailwater Elevation 1,448.00 ft
Outlet Control HW Elev. 1,452.47 ft Control Type inlet Control
|
Grades
Upstream invert 1,446.00 ft Downstream Invert 1,445.90 ft
F Length 100.00 it Constructed Slope 0.001000 fi/ft
“ Hydraulic Profile
Profile M2 Depth, Downstream 4.03 ft
Slope Type Mild - Normal Depth N/A it
“ Flow Regime Subcritical Critical Depth 403 ft
Velocity Downstream 11.38 fi/s Critical Slope 0.003070 ft/ft
. Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 12.00 ft
Section Size 12x5ft Rise 5.00 ft
Number Sections 3
. Outlet Control Properties
Outlet Control HW Elev. 1,452.47 ft Upstream Velocity Head 1.49 ft
I Ke 0.20 Entrance Loss 0.30 ft
Inlet Control Properties
Inlet Control HW Elev. 1,452.74 ft Flow Control N/A
Inlet Type 80° headwall w 45° bevels Area Full : 180.0 ft*
K 0.49500 HDS 5 Chart 10
M 0.66700 HDS 5 Scale 2
C 0.03140 Equation Form 2
Y 0.82000
i Title: ASANTE NORTH CONCEPT PDR . Project Engineer: Brian Rahal
j:\...\asante north\03101n-major-culverts.cvm CulvertMaster v3.1 [03.01.008.00]

10/09/06 10:53:54 /AvBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 4
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Solve For: Headwater Elevation

Culvert Calculator Report

C5 - RWI526 + RDCP09 (Zone AO)

Culvert Summary

Allowable HW Elevation 1,481.00 ft Headwater Depth/Height 1.25
Computed Headwater Elevation 1,480.00 ft Discharge 828.00 cfs
Inlet Control HW Elev. 1,479.33 ft Tailwater Elevation 1,479.00 ft
Outlet Control HW Elev. 1,480.00 ft Control Type Outlet Control
Grades

Upstream Invert 1,475.00 ft Downstream Invert 1,474.00 ft
Length 100.00 ft Constructed Slope 0.010000 ft/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 5.00 fi
Slope Type N/A Normal Depth 1.91 ft
Flow Regime N/A Critical Depth 2.75\
Velocity Downstream 6.47 ftis Critical Slope 0.003532 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 8.00 ft
Section Size 8x4ft Rise 4.00 ft
Number Sections 4

Qutlet Control Properties

Outlet Control HW Elev. 1,480.00 ft Upstream Velocity Head 0.65 ft
Ke 0.20 Entrance Loss 0.13 fi
Inlet Control Properties

Inlet Control HW Elev. 1,479.33 ft Flow Control N/A
Inlet Type 90° headwall w 45° bevels Area Full 128.0 ft*
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

Cc 0.03140 Equation Form 2

Y 0.82000

Title: ASANTE NORTH CONCEPT PDR
j:\...\asante north\03101n-major-culverts.cvm

10/09/06 10:53:54 AA/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666

Project Engineer: Brian Rahal

CulvertMaster v3.1 [03.01.009.00)
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Solve For: Headwater Elevation

Culvert Calculator Report

C6 - Asante Channel

Culvert Summary

Allowable HW Elevation 1,481.00 it Headwater Depth/Height 1.29
Computed Headwater Elevation 1,481.43 ft Discharge 1,047.00 cfs
Inlet Control HW Elev. 1,481.43 ft Tailwater Elevation 1,479.00 ft
Outlet Control HW Elev. 1,481.27 ft Control Type Inlet Control
Grades

Upstream Invert 1,475.00 ft Downstream Invert 1,474.90 ft
Length 100.00 ft Constructed Slope 0.001000 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 4.10 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 3.90 ft
Velocity Downstream 10.64 ft/s Critical Slope 0.003050 fi/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 12.00 ft
Section Size 12x 5 ft Rise 5.00 ft
Number Sections =2

Outlet Control Properties

Outlet Control HW Elev. 1,481.27 ft Upstream Velocity Head 1.42 ft
Ke 0.20 Entrance Loss 0.28 ft
Inlet Control Properties

Inlet Control HW Elev. 1,481.43 ft Flow Control Transition
Inlet Type 90° headwall w 45° bevels Area Full 120.0 ft*
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: ASANTE NORTH CONCEPT PDR

j:\...\asante north\03101n-major-culverts.cvm

10/08/06 10:53:54 A/Bentley Systems, Inc.

Haestad Methods Solution Center

Watertown, CT 06795 USA +1-203-755-1666

Project Engineer: Brian Rahal
CulvertMaster v3.1 [03.01.009.00]
Page 6




Culvert Calculator Report
C7 - Asante Channel
Solve For: Headwater Elevation
Culvert Summary
Allowable HW Elevation 1,476.00 ft Headwater Depth/Height 133
Computed Headwater Elevation 1,476.65 ft Discharge 1,082.00 cfs
Inlet Control HW Elev. 1,476.65 fi Tailwater Elevation 1,474.00 it
Outlet Control HW Elev. 1,476.40 ft Control Type _Inlet Control
‘ Grades
Upstream Invert 1,470.00 ft Downstream Invert 1,469.90 it
Length 100.00 ft Constructed Slope 0.001000 ft/ft
. Hydraulic Profile
Profile M2 Depth, Downstream 4.10 ft
Siope Type Mild Normal Depth N/A it
. Flow Regime Subcritical Critical Depth 3.98 ft
Velocity Downstream 11.00 fi/s Critical Slope 0.003063 fu/ft
. Section
Section Shape Box Mannings Coefficient . 0.013
Section Material Concrete Span 12.00 ft
Section Size 12x 5 ft Rise 5.00 ft
Number Sections 2
. QOutlet Control Properties
Qutlet Control HW Elev. 1,476.40 ft Upstream Velocity Head 1.47 ft
' Ke 0.20 Entrance Loss 0.29 ft
Inlet Control Properties
Inlet Control HW Elev. 1,476.65 ft Flow Control Submerged
Inlet Type 90° headwall w 45° bevels Area Full 120.0 fi*
K 0.49500 HDS 5 Chart 10
M 0.66700 HDS 5 Scale 2
C 0.03140 Equation Form 2
¥ 0.82000
’ Title: ASANTE NORTH CONCEPT PDR Project Engineer: Brian Rahal
j:\...\asante north\03101n-major-culverts.cvm CulvertMaster v3.1 [03.01.008.00]
! 10/09/06 10:53:54 ABentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 7




Appendix B : RETENTION REQUIREMENT CALCS

_




‘ DEI Job: 03101.81 ASANTE NORTH 10/9/2006
‘ ASANTE NORTH SITE DATA
‘ STORMWATER RETENTION REQUIREMENTS, 100-YR/2-HR PRECIP
RAINFALL DRAINAGE LAND USE | RUNOFF | RETENTION VOLUME
SUBBASIN ;
DEPTH AREA ZONING | COEFF. REQUIRED
‘ P A | c v,
(in) (ft?) (acres) (mi?) (ft°) (ac-ft)
‘ A1 2.8 130,680 3.00 0.0047 | Water Plant| ~ 0.95 28,967 0.66
A10 28 858,132 19.70 0.0308 MDR | 075 150,173 3.45
. A11 2.8 1,611,720 | 37.00 0.0578 LDR | 069 250,487 5.96
A 12 2.8 1,555,092 | 35.70 0.0558 | LDR 0.69 250,370 | 5.75
A13 2.8 1,502,.820 34.50 0.0539 LDR 0.69 i 241,954 5.55
. A14 2.8 1,616,076 | 37.10 00580 | DR | 069 ) 260,188 5.97
A 15 2.8 1,851,300 | 42.50 0.0664 MDR | 075 323,978 7.44
. A 16 2.8 1,049,796 | 24.10 0.0377 MDR 0.75 183,714 422
A 17 | 28 1,014,948 | 23.30 0.0364 MDR 075 | 177,616 4.08
|. A 18 2.8 2,896,740 |  66.50 0.1039 COMM 095 | 642,111 14.74
A 19 28 | 1672704 | 38.40 0.0600 MDR 0.75 292,723 6.72
A2 28 | 1,677,060 | 3850 0.0602 MDR 0.75 293,486 6.74
|. A20 2.8 1,598,652 |  36.70 0.0573 MDR 0.75 279,764 6.42
A 21 2.8 1,585,584 |  36.40 0.0569 MDR 0.75 277,477 6.37
_ A22 2.8 805,860 18.50 0.0289 COMM 0.95 178,632 4.10
A23 2.8 1,328,580 |  30.50 0.0477 MDR 0.75 232,502 5.34
. A 24 2.8 2,042,964 | 46.90 0.0733 LDR 0.69 328,917 7.55
A25 2.8 1,907,928 | 43.80 0.0684 LDR 0.69 307,176 7.05
A26 2.8 1,877,436 | 43.10 0.0673 LDR 0.69 302,267 6.94
- A27 2.8 2,160,576 | 49.60 0.0775 | LDR 0.69 347,853 7.99
A28 2.8 2,430,648 |  55.80 0.0872 LDR 0.69 391,334 8.98
’ A 29 2.8 3,545,784 | 81.40 0:1272 VLDR 0.50 413,675 9.50
A3 2.8 1,559,448 |  35.80 0.0559 LDR 0.69 251,071 5.76
' A 30 2.8 1,332,936 |  30.60 0.0478 LDR 0.69 214,603 493
A 31 2.8 2,408,868 J 55.30 0.0864 VLDR 0.50 281,035 | 645
: A 32 2.8 1,585,584 |  36.40 0.0569 LDR 0.69 255279 | 5.86
' A33 2.8 1,393,920 | 32.00 0.0500 LDR 0.69 224421 | 515
' A34 2.8 1,406,988 |  32.30 0.0505 LDR 0.69 226,525 5.20
' A35 2.8 1,707,552 |  39.20 0.0613 LDR 0.69 274,916 6.31
A 36 2.8 1,799,028 |  41.30 0.0645 LDR 0.69 289,644 6.65

J:\Projects\03101\Asante North\Drainage\Calcs\03101-PDR-RETENTIONV2 xls




| DEI Job: 03101.81 ASANTE NORTH 10/9/2006
| RAINFALL DRAINAGE | LAND USE | RUNOFF | RETENTION VOLUME
SUBBASIN ! ‘
DEPTH AREA | ZONING | COEFF. REQUIRED
‘ P A | s V,
(in) (%) (acres) | (mi?) (%) - (ac-ft)
‘ A37 2.8 984,456 22.60 0.0353 | COMM 0.95 218,221 5.01
A 38 2.8 2,334,816 | 53.60 0.0838 LDR 0.69 375,905 8.63
‘ A 39 2.8 1,616,076 | 37.10 0.0580 | -~ MDR 0.75 282,813 |  6.49
A4 2.8 1,485396 |  34.10 0.0533 | MDR 0.75 259,944 5.97
A 40 2.8 1,611,720 |  37.00 0.0578 ‘ LDR 0.69 259,487 5.96
. A 41 2.8 1,925,352 |  44.20 0.0691 | MDR 0.75 336,937 7.74
A 42 2.8 2,143,152 |  49.20 0.0769 J LDR 0.69 345,047 7.92
. A43 2.8 1,559,448 |  35.80 0.0559 LDR 0.69 251,071 5.76
A 44 2.8 1,581,228 |  36.30 0.0567 LDR 0.69 254,578 5.84
. A 45 2.8 1,916,640 |  44.00 0.0688 LDR 069 | 308579 7.08
A 46 2.8 962,676 22.10 0.0345 MDR 0.75 168,468 3.87
A47 2.8 988,812 22.70 0.0355 MDR 0.75 173,042 3.97
. A48 2.8 2,234628 | 51.30 0.0802 LDR 0.69 359,775 8.26
A 49 2.8 1,842,588 | 42.30 0.0661 MDR 0.75 322,453 7.40
. A5 2.8 801,504 18.40 0.0288 |SchoolPark|  0.50 93,509 2.15
A50 2.8 448 668 10.30 0.0161 MDR 0.75 78,517 1.80
. A 51 2.8 1,115,136 | 25.60 0.0400 COMM 0.95 247,188 5.67
: A 52 2.8 243,936 5.60 0.0088 | Fire Station|  0.95 54,072 1.24
A6 2.8 871,200 20.00 0.0313 MDR 0.75 152,460 3.50
. A7 2.8 1,184,832 | 27.20 0.0425 COMM 0.95 262,638 | ~ 6.03
A8 2.8 1,149,984 |  26.40 0.0413 MDR 0.75 201,247 462
I. A9 2.8 1,167,408 |  26.80 0.0419 MDR 0.75 204,296 469
' Buffer 2.8 3,667,752 | 84.20 0.1316 OPEN 0.25 213,952 4.91
i' Open Space 2.8 5,832,684 | 133.90 0.2092 OPEN 0.25 340,240 7.81
TOTAL: |13,946,297| 320.16

J:\Projects\03101\Asante North\Drainage\Calcs\03101-PDR-RETENTIONv2 xls




Appendix C : EXCERPTS FROM OTHER REPORTS
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U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

*
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
* JUN 1998 *
* VERSION 4.1 *
* *
* *
*
*

* Ok R ok A F ¥

RUN DATE 01AUGO5 TIME 16:38:50
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK— ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

R BN BN R AN AR oS 0 S i el
%
:

1 HEC-1 INPUT PAGE 1
LINE i R e 2us v o < . Bidiessua Bl iowimia’s Pssorwwns Biss vove Qoo aive 10
1 ID
2 D 03-30-2005
3 iD 3 East
4 ID The following additional modifications were made to delineate 3 East:
5 ID
6 ID 1. Basin WI500 was moved to follow RWIS506.
7 iD 2. A CP called C500_1 was added after WI500 combining 2.
8 ID 3. A CP called C500_2 was added after RD508 combining 2.
9 iD 4. CP CWI500 was changed from combining 4 to 2.
10 D
11 iD
12 ID
13 ID 03-25-2005
14 D T5N-R3W-S24E
15 ID The following edits were made to model.
16 ID
17 ID 1. Concentration point C480_1 was commented out.
18 iD 2. Concentration point C480_4 was added after RTW482 combining 2
19 1D [RTW482 & TW480]. No hard coding was needed because all flow is diverted
20 D to CTW480.
21 IDp
22 ID T5N-R2W-19W
23 iDp The following edits were made to the model.
24 ID
25 ID 1. Concentration point C560_1 was commented out.
26 iDp 2. D576 and RD576 were moved to follow RWIS574.
27 Ip 3. WI560A and R560A were moved to follow RD576.
28 iDp 4. CP C5602A was added after RWI574 combining 2 [RWI574 & WI560].
29 ID 5. CP C5602B was added after RD576 combining 2 [C5602A & RD576].
30 iD 5. CP C5602C was added after R560A combining 2 [C5602B & WIS560A].

31 ID 6. CP CWI560 was changed from combining 5 to 3.

33 ID .7. Commented out CP C554_1.

34 ID 8. Moved basin WI554 to follow RWIS560.

35 ID 9. Added CP C554_9 to after WIS554 combining 2 [WI554 & RWIS560].
36 iDp 10. Moved WI556 and RWI556 to follow C554_9.

37 ID 11. Added CP C5541B combining 2.

38 D 12. Changed CWI554 to combine 2.

42 ID 03-19-2005

43 ID TS5N-R2W-S07

44 D A concentration point was added after WI576, called C576_1 combining 2
45 ID [RD576B & WI576] and CP CWIS576 was changed from combining 3 to 2.




‘ 47 ID Also, basin WI560 was moved to follow RD576 and concentration point C560_1
48 ID combining 2 [RD576 & WI560] was added after WI560. CP CWI560 was changed
49 ID from combining 6 to 5.

50 ID

51 ID T5N-R3W-S01

52 D The following modifications were made for the delineation of TS5N-R3W-S01.
53 ID

54 D 1. Basin WI576 was moved to follow RWIS580.

55 ID 2. A concentration point was added after WI576 called C576_2 combining 2.
1 HEC-1 INPUT PAGE 2
LINE IDissweisis Lo wniniite 2usies i Jiayeis visiein Avvsions weDesramiane 50 o dram o Ds ¢ samissBeiednesa 9. venins 10

56 ID 3. CP C576_1 was commented out.

51 ID

58 ID

59 ID

60 ID 03-18-2005

61 ID T5N-R2W~19E

62 ID A concentration point was added after WI554, called C5554_1 combining 2
63 ID [RWI556 & WI554] and CP CWI554 was changed from combining 4 to 3.

64 ID

65 ID

66 ID

67 ID 03-17-2005

68 ID T4N-R3W-SOBE

69 iD Concentration point C276_1 was added after SV276 to combine RSV294 and SV276.
70 ID in addition CSV276 was changed from combining 3 to 2 [C276_1 & RSV272].
11 ID

72 ID 3 West

73 ID The following modifications were made for the delineation of wash 3 West.
74 ID

75 ID 1. Basin SV272 was moved to follow RSV284.

76 D 2. Concentration point C272_2 was added after SV272 HC=2 [SV272 & RSV272].
717 iDp 3. CP CSV272 was changed from combining 3 to 2.

78 ip 4. CP C276_1 was commented out.

79 iD 5. Basin SV276 was moved to follow RSV272.

80 ID 6. CP C276_2 was added after SV276, HC=2 [SV276 & RSV272].

81 ID 7. CP C280_1 was added after SV280 HC=2 [RSV276 Sv280].

82 D 8. CP CSV280 was changed from combining 3 to 2.

83 ID 9. Basin SV260 was moved to come before SV268.

84 ID 10. CP C260_1 was added after SV260 combining 2 (SV260 & RSV280].

85 ID 11. CP CSV260 was changed from combining 4 to 3.

86 iD

87 ID

88 iD o]

I 89 ID 03-15-2005
90 IDp 7 EAST
91 ID The following modifications were made for the delineation of 7 East.

1. Basin PI645 was moved to follow RPI651.
2. A concentration point was added after PI645 called C645_1 combining 2
[RPI651 & PI645]

-
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96 iDp 3. Concentration point CPI645 was changed from combining 4 to 3.
97 ID
98 ID
I 99 ID
100 ID 03-14-2005
101 IDp IONA WASH (North of the CAP)
102 iD The model was delineated for the delineation of Iona Wash North of the CAP.

103 D The following modifications were made.

105 iDp 1. A concentration point called C388_l1 was added after Basin IW388. This
106 D concentration point combines 2 [IW388 & RIW390)]. Concentration point
107 iDp CIw388 was changed from combining 3 to 2 [C388_1 & RIW389].

109 iDp 2. Basin IW363 was moved to follow RD357. A concentration point called
110 ID C363_2 was then added after basin IW363.
1 HEC-1 INPUT PAGE 3

LINE I vaninss Livammis D5 5w e Qissonace Susahass 6smisioine Tasanisms 85 s mavais 9% earsa 10

11l ID
Concentration point CIW363 was changed from combining 5 to combine
4 [RIW312, RIW365, RIW369 & C363_2].

115 1D 4. Concentration point C361_1 was added following basin IW361 combining
116 ID 3 [Iw361, D302 & RIW363]. This was hard coded for an area of 3.322 sq.mi.
119 D Concentration point CIW361 was changed from combining 4 to 2.

119 D T5N-R2W-S14 & TS5N-R2W-S14N

' 112 ip 3.
113 Ip
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For the above delineation a basin PI648 was moved to follow PI651, a
concentration point was placed after PI651 to combine 2 [PI651 & RPI654].
concentration point CPI651 was changed fro combining 3 to 2.

03-11-2005

IONA ES-1

The model was modified for the delineation of Iona ES-1. A concentration
point called C346_1 was added after IW346 to combine 2 [RIW351 & IW346].
This concentration point was hard coded for an area of 3.68. In addition
concentration point CIW346 was changed from combining three (3) to
combine two (2): [C346_1 & CIW342].

2 West & 2 West Tributary-2
It was necessary to have basin TW430 combined solely with CTW434 for 2 West.

"However, it was also necessary to combine TW430 solely with RTW436 for the

delineation of 2 West Tributary-2. To accomplish this, TW430 was first
combined with RTW436, with a concentration point called C430_1. This CP
was then commented out and basin TW430 was moved to follow CTW434. A
concentration point was then added called C430_2 which combines TW430
and CTW434.

2 West Tributary-1
An additional concentration point was added following TW434 called C434_1
that combines C442* and TW434.

03-10-2005

2 WEST-TRIB and 2 EAST

The model has been modified for the delineation of washes 2 WEST-TRIB
and 2 EAST. The following three (3) series of revisions, in order
have been made:

1.) A concentration point was added following basin WI530 called C530_1
to combine two (2): R530* and WI530. Concentration point CWI530
was changed from combining four (4) [RWI538, R530*, WI530 & RD544]
to combine three (3) [RWI538, C530_1 & RD544].

2.) Concentration point C530_1 was commented out. Basin WI530 was moved
to be follow RWI538. A concentration point was added after basin
WI5S30 called C530_2 and combines two (2): RWI538 and WIS30.

3.) A concentration point was added after R530* called C530_3 and combines
C530_2 and R530*. Concentration point CWI530 was changed from
HEC-1 INPUT - PAGE 4

combining three (3) [C530_2, R530* & RD544] to combine two (2)
[C530_3 & RD544]

03-09-2005

10 EAST (EAST SPLIT-2)

Model was modified for the delineation of 10 EAST (EAST SPLIT-2).
Basin PI603 was moved to be before PD744. Then a concentration
point was added that combines only RPI604, RPI606 and PI603.
Finally the HC card of CPI603 was adjusted to combine 3: RD600OA,
PD744 and C603_1.

IONA EAST & IONA WEST

Model was modified for the delineation of IONA EAST & IONA WEST.

Basin SV202 and route RSV202 were moved from preceding C210* to

follow RIW300. An additional concentration point (C300_l1) was added after
RSV202 to combine RIW300 and RSV202. Concentration point C210*

was changed from combining three (3) to combining two (2). In addition
concentration point C302* changed the hard coding from

54.72 to 56.16 (54.72 + 1.44 [SV202]).

02-22-2005

7EAST

The model was modified for the delineation of Wash 7 East and 8 East.
Concentration point C618 1 was commented out and Cél8la ‘was added
after RD618 to combine RD618B and PIb618.

Concentration point C615_1 was added to combine RD618 and PI61l5 in order
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to develop an area vs flow relationship for the stretch of wash that does
not include routed flow from RDCP13.

8 EAST

Concentration point C615_1 was commented out and Concentration Point
C6151A was added before DO618 to combine RDCAP13 and PI615. This was
done to get a Q/A relationship for 8 East, excluding the flow from DO618.

Concentration point C612_1 was commented out in order to determine the
flows through Wash 8 East without the routed flow from RPI618.
Concentration points C6l2la was added after RPI615 in order to combine
the flow from RPI615 and PI612.

02-21-2005

The model was modified for the delineation of Wash 6 and 7 East. The split
that was in the original model at CPI618 actually occurred further upstream.
The split is better modeled directly after DCAP12. The diversion card was
moved, but retained its original name: D618.

02-17-2005
HEC-1 INPUT PAGE
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Model was modified for the delineation of Wash 4 East, south of the CAP.
The concentration point C525_1 was commented out, and C5251b was added
after RDCP09 in order to determine the flow through Wash 4E without the
flow from wash 3E.

02-16-2005

Model was modified for the delineation of Wash 3 East, south of the CAP.
The concentration point C525_1 was added before CWI525 to not include
the routed flow from DCAP09 and RD527. The HC of CWI525 was changed to 2.
C5251a was added to combine C525_ 1 and RDCP09 in order to determine the
flow along the reach north cof the 60.

02-15-2005

Model was modified for the delineation of Wash 2 East, south of the CAP.
The concentration point C506_1 was added before CWI506 to not include
the routed flow from CWI524. The HC of CWIS506 was changed to 2.WI506 was
also moved before WI524 in order to achieve this.

02-14-2005

Model was modified for the delineation of Wash 1 East, south of the CAP.
The concentration point C516_1 was added before CWI516 to not include

the routed flow from CWI514. The HC of CWI516 was changed to 2.

In order to delineate wash 2 east, cards DOCP07 — RWI528 were moved to be
directly before WI518. Concentration Point C518 1 was added in order to
determine the flow through Wash 2 East (excludes RWI527). CWIS518 HC was set
to 2.

D529 was moved before WI528 and DOCP0O7 and C528_ 1 was added in order to
delineate Wash 2 East.

01-24-2005

Model was modified for the delineation of Wittmann Wash, north of the CAP.
The concentration point CTW485_1 was added before CTW485 to not include
RD454 that does not contribute to the delineated reach. TW485 was moved to
be after RD454 in order to estimate the flow at CTW485_1 without the
routed flow RD454. Concentration point C480_1 was added before CTW480

to not include flow from RTW482.

The model was modified for the delineation of Wash 2 West. Concentration
point C422 1 was added before CTW422 in order to delineate the reach
without flows from RTW424.TW422 was moved before TW424 in order to achieve
this. Concentration point C400_2 was added before CTW400 in order to
delineate the reach without flows from RTW402.

01-20-2005
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Model was modified for the delineation of Wash 6E.
The concentration point C618_1 was added before CPI618 to not include
HEC-1 INPUT
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RDCP12. CPI618 EC was set to 2. The concentration point C612.1 was added
before CPI612 to not include RPI615. CPI612 HC was set to 2. The
concentration point C609_1 was added before CPI609 to not include RDCP14.
CPI609 HC was set to 2.
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PROJECT: Wittmann ADMS Update

CLIENT: Flood Control District of Maricopa County
PREPARED BY: Entellus, Inc.

PROJECT No: FCD 2002C029 Entellus 310.032
FILE NAME: 6HourMod.hcl CREATED DATE: JUL 01, 2004

MODIFIED DATE: JUL 30, 2005

STORM:
100-year 6-hour Storm

DEVELOPMENT CONDITIONS:
Existing Conditions

MODELING ASSUMPTIONS:
It was assumed that the US60 did not have adequate
storage to cause any significant attenuation.

The assumption was made that the CAP Canal embankment
would not be breached under a large flood event.

The assumption was made that the Beardsley Canal would
not fail under a large storm event (Per District
Instruction). In addition, the berm north of the
Beardsley canal and east of US60 was assumed to fail
(per district Instruction).

For both the CAP. and. Beardsley Canals, .once the berm
elevation was reached weir flow was assumed. It was
also assumed that any weir flow over the canal that
might enter the canal and be diverted out of the study
area was insignificant, and thus was ignored. In other
words all weir flow over the canal embankment reaches
the downstream concentration point.

Typical X-sects were developed, and it was assumed
that a typical x-sect could adequately represent
various reaches.

Time~Area Relations were used base on the District's
Hydrology Manual criteria. Two Time-Area Relation
HEC-1 INPUT

Curves were utilized:

-Urban

-Natural
The Time-Area Relation Curves were taken directly
from the manual

MODELING METHODS:
This model utilizes QI cards to input the Padelford
hydrographs from an HEC-1 model developed for 100-yr
6-hr existing conditions based on the 100-yr 24-hr HEC-1
model by A-N West Inc. for the Padelford Wash
Floodplain Delineation Study. The hydrograph was
altered from its original form (2 minute interval to
5-minute interval) through simple interpolation.

Clark Unit Hydrographs were used for all subbasins
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ID except the two subbasins directly upstream of the

D Bonita Dam (PD726B and PD740 use S-graphs). The UC

iD " parameters were calculated using the WMS7.0 software.

ID

ID For Basins PD726B and PD740 S-Graphs were utilized per

ID the request of the FCDMC. Limited details regarding

ID the calculations of the S-graphs can be found in the

ID model by the basin KK card. For full details of the

ID S-graph calculations refer to the Appendix.

D

ID Normal Depth routing was used for all routing reaches.

ID

iD Hard coding was used to account for the percentage of

IDp area associated with a diversion. Because of the use

iD of JD cards and aereal reduction, hard coding was

1D necessary to properly account for area. For a given

D diversion a percentage of the flow is routed to two

ID different locations. The same percentage of area

ID follows that diverted flow. 1In addition the area

D downstream of the main path is reduced or increased and

iDp is hard coded to account for the loss or gain of area.

iD Hard coding was performed based on the 6-hour existing

ID . conditions model.

ID

ID Stage-storage was developed for all the structures

iD along the CAP Canal, as well as along the Beardsley

ID Canal. In addition several stage-storage locations

ID were developed for areas with significant storage

iD along the SR74. No storage was modeled along the US60

ip and railroad, but the culverts were analyzed for

ID diversion potential. Diversions were placed in the

iDp model where deemed appropriate. See appendix for

iDp details.

ID

D FLO-2D was utilized to calculate the split flows at

iDp concentration points CIW351. CIW357, CIW363 and CWI576.

D See appendix for modeling details.

ig ***********f*ﬁ******i'************i*i*****************i***i—*-}******‘***********
HEC-1 INPUT

ID.oosinmse Leveovene - - JSU— Aosivenss L e [ Torwgnes L — AR 10

ID R

iD

*DIAGRAM

IT 5 0 1500

I0. & A g e - - S

IN 15 0

JD 3.40 0.01

* 6-hour distribution

PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074
PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950
PC 0.962 0.972 0.983 0.991 1.000

*

JD 3.378 0.50

JD 3.314 2.80

PC 0.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.076
PC 0.087 0.100 0.120 0.163 0.252 0.451 0.694 0.837 0.900 0.938
PC 0.950 0.963 0.975 0.988 1.000

Jp 3.135 16.00

PC 0.000 0.009 0.020 0.030 0.048 0.063 0.076 0.090 0.105 0.119
PC 0.135 0.152 0.175 0.222 0.304 0.472 0.670 0.796 0.868 0.912
PC 0.946 0.960 0.973 0.987 1.000

JgD  2.761 90.00

PC 0.000 0.021 0.035 0.051 0.071 0.087 0.105 0.125 0.143 0.160
PC 0.179 .0.201 0.232 0.281 0.364 0.500 0.658 0.773 0.841 0.888
PC  0.927 0.945 0.964 0.982 1.000

JD 1.938 500.00

PC 0.000 0.024 0.043 0.059 0.078 0.098 0.119 0.141 0.162 0.186
PC 0.212 0.239 0.27% 0.321 0.408 0.515 0.627 0.735 0.814 0.864
PC  0.907 0.930 0.954 0.977 1.000

* WESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST *
* WESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST *
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* ok o ok ok ok % % % ok ok % ok ok F * #

WESTWESTWESTWESTWESTWESTWESTWESTWESTHESTWESTWESTWESTWESTWESTWESTWESTWESTWEST

dkkkkkkkkkkkkkkkkkk ok kkdhk kA khkhkhhkrkkrhhkhhhd ok h bk kb hhkrkhdh bk bk rdhhk dhkhdx

***%***x**%* BEGINNING OF WEST PORTION OF DETAILED MODEL **sik bk dokok kb bk x
dekkkh ok k ok kk ok ok kkhkkkhkkkkkkd kb hkkdkkhdkhhhkkhkFhhdkkrkhrkhkdkdhkhxd bk dhhhrhddd
WESTWESTWESTWESTWESTWESTWESTWE STWESTWES TWESTWHESTWESTWESTWE STWESTWESTWESTWEST
WESTWESTWESTWESTWESTWESTHESTWESTWESTWES THESTWESTWESTWESTWESTWESTWESTWESTWEST
WESTWESTWESTWESTWESTWES TWESTWE STWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST

dkkkkkhkkkkkkkhkkdkhkhkk ko kA kkk kb kb kkk ko khkkhkrr ko hkkhhhhdkkhkhhhrkdhkdkdhdr
Kk dkkhkkhkhhkhkhkd ok dek ok ok ko okk ok k ko ok ddk ok ki ok ok ok ek ek ok ko ok ok ek ok ke ke ke ke ok ok ke ko ko ok
kkkkkkkkkkkkkkk**kx BEGINNING OF WHITE TANKS SUBAREA ¥ kdkkddhdhdkkkkkkhkdddrk
Fhkkkhkkkhhhkhhhkhhhhhh ok hdhk ok hrhkhhhhhhhhdhdhhhhdhhrrrdhhdhhhkdhdkhdkhhhhbhh bk hrrkddx

Fhkokkkkkhhhkk ko khhkkxkkdkhhd ok hkhh kA ko kkhk ok ok khh ok hdkkhkhkhhFkkkdhhrk ko kdhkrkdxr

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (=-->) DIVERSION.OR PUMP FLOW
(.) CONNECTOR (<=--) RETURN OF DIVERTED OR PUMPED FLOW
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