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‘ 1. INTRODUCTION

1.1 PURPOSE OF REPORT

The purpose of this report is to provide technical documentation in support of the
Hohokam Area Drainage Master Plan (ADMP). This includes documentation of the
FLO-2D analyses, FLO-2D building inundation analyses, cost estimates, and resource
investigations.

1.2 RECOMMENDED PLAN

The recommended plan is based upon a 10-year, 6-hour design event and primarily
addresses flooding issues between South Mountain Regional Park and the Western
Canal that are related to runoff from mountains and the lack of drainage infrastructure to
capture, convey and attenuate flow. The recommended plan is divided into two areas
(see Figure 1-1). Area 1 is roughly located south of the Western Canal between 7"
Street and 16" Street. Area 2 is roughly located south of the Western Canal between
16" Street and 24" Street.

TR e i . \ 3 S S, i

Figure 1-1: Location of the Recommend Plan Areas.
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1.2.1 Area 1

The recommended plan for Area 1 has several major plan elements that can be
constructed separately as funding is made available. These plan elements are briefly
described below and are shown in Figure 1-2.

1) Basin 5-Circle K Park. This plan element includes the proposed
redevelopment of Circle K Park to provide a minimum of 32.4 acre-ft of
detention storage (Basin 5) for the 10-year event and will serve as the outfall
for three storm drain systems proposed for Area 1. The conceptual basin
design varies from 6 to 12 feet in depth and provides 55.1 acre-ft of storage
and is drained through an inlet connection to an existing 24” storm drain
lateral on 14" Street that is connected to a COP storm drain main line along
Baseline Road and 16" Street. Approximately 135 ft of 24” pipe hydraulically
connects the upper and lower basins proposed in the concept design.

2) 14™M/15" Street Storm Drain. This plan element includes storm drain and a
high capacity inlet to capture runoff from the mountains prior to 15" Street
and Dobbins Road. The proposed storm drain ultimately discharges flows to
the southeast corner of the proposed detention Basin 5 (Circle K Park).

The storm drain element includes approximately 3,622 linear feet of 2-60”
storm drain (for a total quantity of 7,245 ft). The storm drain is located within
the existing road right-of-way and its alignment runs from the southeast
corner of Basin 5 (Circle K Park), south along 14" Street, east along Dobbins
Road, and then south along 15" Street. Due to the steep roadway grades
and the size of the proposed storm drain, junction structures that allow for
elevation drops are proposed at many manhole locations in order to reduce
pipe velocities to meet the District's maximum pipe velocity criteria of 15 ft/s.

A high capacity inlet such as a pipe with a headwall or drop inlet is proposed
at the upstream end of the storm drain (15" Street south of Dobbins Road) in
order to capture runoff from the mountains prior to it spreading out overland
and reaching Dobbins Road. Additional catch basin inlets are also proposed
along the length of the storm drain line to capture runoff and bypassing flows.

3) Basin 1 and 16" Street/Ardmore Road Storm Drain. This plan element
includes storm drain, a high capacity drop inlet, and a graded basin (Basin 1)
to facilitate capturing floodwater into the storm drain. The storm drain
eventually discharges flows to the southeast corner of proposed detention
Basin 5 (Circle K Park).

The storm drain element includes approximately 3,022 feet of 48” storm drain.
The storm drain alignment is located within the existing road right-of-way and
runs from the southeast corner of Basin 5 (Circle K Park), east along Ardmore
Road, and then south along 16" Street to Dobbins Road.
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A high capacity drop inlet is proposed at the upstream end of the storm drain
to capture runoff from the mountains at the intersection of 16" Street and
Dobbins Road, reduce the flow to the existing channel located downstream
and the amount of floodwater being conveyed down the proposed storm drain
on 16" Street. The inlet will be located in a graded basin (Basin 1) in an
acquired parcel at the northwest corner of 16" Street and Dobbins Road.
Additional catch basin inlets are also proposed along the length of the storm
drain line to capture runoff and bypassing flows.

The conceptual design for Basin 1 is approximately 4 feet in depth and will
provide a nominal amount of detention storage (0.6 acre-ft). It is primarily
graded to help capture runoff that sheet flows across the intersection into a
high capacity drop inlet and to allow flow exceeding the capacity of the inlet to
overflow to the northwest to the existing rectangular channel and 10’x4’ box
culvert that runs parallel to 16" Street. Erosion protection will be provided
along the roadway edge of pavement to prevent erosion and undermining of
the pavement section.

4) South Mountain Avenue Storm Drain (West). This plan element consists
of a storm drain system designed to capture drainage along South Mountain
Avenue and includes laterals on 15" Street and 17" Way. The storm drain
discharges to the east side of the proposed detention Basin 5 (Circle K Park)
at South Mountain Avenue.

The storm drain mainline on South Mountain Avenue includes:

e 658 feet of 48” storm drain,
e 742 feet of 42” storm drain and,
e 694 feet of 36” storm drain

The 15" Street and 17" Way storm drain laterals consist of 660 feet and 978
feet of 24” storm drain, respectively. Catch basins inlets along the length of
the storm drain line are proposed to capture street runoff including mountain
runoff that may bypass upstream improvements.

1.2.2 Area 2

The recommended plan for Area 2 has several major plan elements that can be
constructed separately as funding is made available. These plan elements are briefly
described below and are shown in Figure 1-3.

5) Basin 11 and Outfall Storm Drain. This plan element includes a proposed
detention basin to be located in the vicinity of the Highline Canal and 20"
Street (Basin 11) and a storm drain outfall pipe to be connected to an existing
storm drain pipe on Baseline Road.
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For the 10-year event, Basin 11 will require a minimum of 29.3 acre-ft of

‘ detention storage and will serve as the outfall for two storm drain systems
proposed for Area 2. The conceptual basin design ranges from 7 to 12 feet in
depth, provides 31 acre-ft of storage and currently is located in a 9.1 acre
parcel located southeast of the Highline Canal and 20" Street because
hydraulically it is the best location. The basin could alternatively be located in
an undeveloped parcel northwest of the Highline Canal and 20" Street,
however, this site is considered less attractive because it would require
crossing the Highline Canal with multiple large diameter pipes to outlet the
proposed storm drain resulting in higher costs and a deeper basin

The basin will be drained by 3,199 feet of proposed 24” storm drain that runs
north on 20" Street, under the Highline Canal to Baseline Road within
existing ROW. The storm drain will then continue west on Baseline Road to
connect to an existing 30” storm drain. The existing storm drain is connected
to the COP’s 16" Street storm drain main line on 16™ Street that discharges
to the Salt River. The 24” basin outlet storm drain capacity is assumed to be
reserved to drain the basin so no inlets are proposed in the recommended
plan along the length of the basin outlet. Future design and analysis may
determine that new inlets can be constructed and connected to the basin
outlet without impacting its capacity to adequately drain the basin.

6) 20" Street/Euclid Avenue Storm Drain. This plan element consists of a
. storm drain system designed to capture drainage along 20" Street, Euclid
Avenue and 21% Place. It also connects to two existing storm drain outlets
and serves as an outfall to a major lateral on South Mountain Avenue. The
storm drain discharges to the southwest corner of the proposed Basin 11.
The storm drain extends south from the southwest corner of Basin 11 along
20™ Street to Euclid Avenue, east along Euclid Avenue to 21% Place and then
south on 21% Place. The storm drain will be connected to two existing storm
drain outlets on Euclid Avenue: an 18" connection to an existing storm drain
bubble-up outlet and a connection to an existing 48” storm drain outlet. The
proposed storm drain is located within the existing road ROW except for
easements needed to connect to the existing storm drain outlets.

The 20" Street/Euclid Avenue storm drain includes: i

On 20" Street
e 1333 feet of 48” storm drain, and
e 786 linear feet of 2-60” storm drain (for a quantity of 1572 feet)

On Euclid Avenue (with pipe connections and 21 Place Lateral)
e 542 feet of 48” storm drain that includes 92 feet for connection to
an existing 48” storm drain outlet,
e 517 feet of 36” storm drain,
‘ e 429 feet of 30” storm drain, and
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e 33 feet of 18” storm drain to connect to an existing bubble-up outlet

Due to the steep roadway grades and the size of the proposed storm drain, a
junction structure that allows for an elevation drop is proposed at the
connection for the 19" Street/South Mountain Storm Drain lateral in order to
reduce pipe velocities to meet the District's maximum pipe velocity criteria of
15 ft/s.

Catch basins inlets along the length of the storm drain line are also proposed
to capture street runoff including mountain runoff that may bypass upstream
improvements.

19"  Street/South Mountain Avenue Storm Drain and Wash
Improvements. This plan element includes storm drains, a high capacity
inlet, and improvements to the existing wash (grading and a block wall) to
help contain flow to the wash.

The proposed storm drain element is a lateral connected to the 20"
Street/Euclid Avenue storm drain main line at 20" Street and South Mountain
Avenue. It extends west from 20™ Street along South Mountain Avenue, then
south along 19" Street and terminates at a high capacity inlet at the outlet of
an existing 2-6'x4’ box culvert for an unnamed wash.

The storm drain element includes:

On South Mountain Avenue
e 659 linear feet of 2-60” storm drain (for a quantity of 1318 feet)

On 19" Street

74 feet of 54” storm drain,

1002 feet of 60" storm drain,
602 feet of 66” storm drain, and
122 feet of 72” storm drain

Due to the steep roadway grades and the size of the proposed storm drains,
junction structures that allow for an elevation drops are proposed at many
manhole locations in order for pipe velocities to the District’'s maximum pipe
velocity criteria of 15 ft/s. Catch basins inlets along the length of the storm
drain line are also proposed to capture street runoff including mountain runoff
that may bypass upstream improvements.

A high capacity drop inlet is proposed at the upstream end of the storm drain
to capture flow from an unnamed wash prior to it being discharged to 19"
Street. The inlet is located within the wash and near the outlet of an existing
2-6'x4’ box culvert. Because 19" Street has an inverted crown, inlets would
need to be located within the valley gutter that is the centerline of the road.
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Upstream of the box culvert, a 200-foot long, 2-3 foot high block wall and
channel grading to widen and lower the existing wash in the vicinity of the box
culvert inlet is proposed to help contain the 10-year design discharge within
the wash. To contain flow for the design event, the top of wall elevation is set
at 1281 ft and the wall should be connected to an existing wall at the north
end. The wall should be designed to withstand overtopping during the 100-
year event.

Most of the storm drains will be located within existing ROW; however,
easements are required for the block wall and grading improvements along
the existing wash as well as to construct the high capacity inlet at the
upstream end of the storm drain system.

Basin 10. This plan element is a proposed detention basin located within the
grounds of the Heard Scout Pueblo Boy Scout Camp (BSC) just east of 20"
Street and Dobbins Road. For the 10-year event, the basin should provide a
minimum of 6.6 acre-ft of detention storage. The conceptual basin design is
located in a 5.8 acre easement, provides 8 acre-ft of storage volume, and
varies from 5 to 12 feet in depth. The basin will be drained by two 24” basin
outlet pipes (136 feet total) connected to two existing drop inlets constructed
as part of the Siesta Foothills development. These drop inlets discharge to
an existing 48" storm drain that will be connected to the proposed 20"
Street/Euclid Avenue storm drain as part of previous recommended plan
improvements (Plan Element No. 6).

Page 8
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2. HYDROLOGY AND HYDRAULICS

GENERAL

FLO-2D was selected as the application to develop the study area hydrology for the
Hohokam ADMS/ADMP. FLO-2D is a two-dimensional model that routes rainfall runoff
and flood hydrographs over flow surfaces or in channels. It can include a number of
components to simulate various features and hydrologic/hydraulic conditions including
spatially variable rainfall and infiltration, streets, channels, buildings and obstructions,
hydraulic structures, levees as well as other flooding, sediment transport and debris flow
conditions. FLO-2D also includes pre- and post-processing applications to help
produce input parameters and process output data.

FLO-2D VERSION

FLO-2D is continuously being upgraded to increase functionality and correct identified
program bugs. During the course of this study, several new executables were released
and as different releases may not always yield identical results or retain model stability,
it is best to utilize the same FLO-2D version used for the original simulation unless a
newer release has been demonstrated to produce comparable or improved results.

FLO-2D Version 2009.06 Build No: 09-11.07.06 (64-bit) was utilized for the model
simulations and is provided along with the FLO-2D input and output files. This version
includes modifications for the purposes of this project to allow multiple inlet nodes in a
HYSTRUC.DAT file to outlet to the same outlet node. This greatly facilitated the
modeling of the study area storm drain systems. This executable was determined to be
acceptable for the purposes of this project by the FCDMC and should be used to run all
study area models.

ADMS HYDROLOGY MODELS

As part of the Hohokam ADMS, FLO-2D models were developed for multiple land use
conditions (existing and future), frequencies (2-yr, 10-yr, and 100-yr) and durations (6-hr
and 24-hr). Based upon the results, the future land use scenario and the 6-hr rainfall
duration were selected as the design conditions for the ADMP. The future land use
conditions for the 2yr-6hr, 10yr-6hr and 100yr-6hr were therefore subsequently referred
to as the “Base Conditions” models. The ADMS models included several assumptions
and approaches to model urban features including:

e Used ARF.DAT to account for the reduction in area and volume in a grid
element as the result of buildings or structures.
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e Used LEVEE.DAT to model block walls and assigned failure elevations to
block walls in critical locations based upon the composition and strength of
the wall.

e Used HYSTRUCT.DAT to model and assess the capacities of the existing
storm drain systems in the study area. Catch basins were model as
HYSTRUC inlets and the HYSTRUC outlets were located in the Salt River to
remove flow from the surface of the model. Since multiple inlets could
discharge to the same outlet, the outlets were used to determine the amount
of flow captured by inlets along a specific section of storm drain. This was
used to assess storm drain capacities.

e |t was assumed that the canals would not provide any floodplain storage so
the grid elevations along the canal alignments were adjusted to provide a

relative flat grade across the canals and remove the potential for storage.

Detailed documentation of the development and results of the ADMS FLO-2D models is
provided in the Hohokam Area Drainage Master Study (Phase |) Hydrology/Hydraulics
Report.

2.4 ADMP RECOMMENDED PLAN FLO-2D MODELS

The ADMP FLO-2D analyses are modifications of the initial “Base Conditions” FLO-2D
models. This section discusses the modifications made to the ADMS models to reflect
the proposed ADMP improvements.

2.4.1 Design Event

During the Level 2 alternative development process, the project team concluded that
providing flood mitigation measures for the 100-yr, 6-hr event would not be
economically practical and the 10-yr, 6-hr event was subsequently selected as the
design condition.

2.4.2 Summary FLO-2D Base Condition Data Files Modified

For the ADMP, the base conditions FLO-2D models were modified to reflect the
proposed recommended plan components. This section provides a summary of the
Base Conditions FLO-2D data files modified to reflect the proposed plan improvements.
Data files not discussed were not modified from the Base Conditions. The modeling of
the proposed plan components is discussed further is subsequent sections.
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2.4.2.1 ARFE.DAT

The Base Conditions ARF.DAT file assumed all undeveloped parcels would be
developed in the future; therefore, the ARFs for all undeveloped parcels were changed
to reflect future land use conditions. For the proposed conditions, the ARF.DAT file was
modified to remove those future land use ARFs from basin sites and to remove any
existing structures that would be removed as part of the basin construction.

2.4.2.2 FPLAIN.DAT

The Base Conditions FPLAIN.DAT file depicts the existing ground surface of the study
area. To reflect the storage provided by the proposed detention basins, the floodplain
grid elevations at the basin locations were modified to provide the 10-yr storage volume
after which they will be overtopped (see Section 2.4.3). The intention of the models is
only to reflect the storage volume required for the 10-year event. To do so, it is not
necessary to try to reflect the proposed basin grading elevations shown in the concept
plans. Consequently, the FLO-2D grid elevations for the basin bottom are not the same
as indicated in the concept plans. The grid elevations were also modified to reflect
proposed grading to an unnamed wash in Area 2 to help contain flow within the wash.

2.4.2.3 HYSTRUC.DAT

The Base Conditions HYSTRUC.DAT file includes all the inlets used to model the
existing storm drain systems and hydraulic structures in the study area. The
recommended plan HYSTRUCT.DAT file includes additional inlets to reflect the
proposed storm drain improvements. Proposed improvements in the HYSTRUC.DAT
file are identified by including A1- or A2- as part of the inlet description and are
generally found at the end of the HYSTRUC.DAT file. In addition, the inlets are
identified by the storm drain line to which they discharge (e.g. SD100 or SD612).
HYSTRUC.DAT modifications include:

e Proposed basin inlets and outlets.

e Large storm drain inlets located at the upstream end of some storm drains.
These could be headwalls or drop inlets that have substantially greater
capacity to capture flow than a typical street catch basin. Rating tables for
these inlets were developed using CulvertMaster.

e Flow captured by catch basins along the length of the storm drains are
accounted for by placing inlet nodes continuously along the storm drain
alignments. Rating tables for these nodes are uniform and have a low peak
discharge (8 cfs). This rating table is the same rating table used to model
inlets in the ADMS analysis of the existing storm drain system.

e Pipe Capacity Limits on the proposed storm drain system outlet nodes to
prevent excessive removal of flow for events larger than the 10-yr event.
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2.4.2.4 LEVEE.DAT

The Base Conditions LEVEE.DAT file is used to model walls and obstructions in the
study area. For the proposed recommended plan, this file was modified to include a
proposed block wall to help contain flow within the existing wash northwest of 19"
Street and Dobbins Road. There was no need to revise the file to move walls for
proposed basin sites since no walls were modeled at these sites in the base conditions
model.

2.4.2.5 FPXSEC.DAT

FPSXEC.DAT file places cross section in the study area for which hydrologic
information is provided. During the Phase 2 alternative development process, some
additional cross sections were added to the FPXEC.DAT file for information purposes.

2.4.3 Modeling of Proposed Detention Basins

Detention basins were modeled in FLO-2D by lowering the floodplain elevations of grid
elements located in the basin parcel. The grid elements were lowered such that they
provided the 10-yr storage volume and then overtop once the volume was exceeded.

2.4.3.1 Sizing Detention Basins for the 10-Year Event

Sizing of the proposed detention basins for the 10-year event in FLO-2D required an
iterative approach. At the basin sites, the elevations of grids located within the basin
parcels were all lowered in the FPLAIN.DAT file to simulate the detention storage.
(Note: Lowering the basin grids to the same elevation greatly simplifies calculating
storage water storage volumes.) The elevations were initially set lower than the
expected volume required to detain the 10-year event to assure the entire 10-year
volume was fully contained. The FLO-2D model was then run for the 10-year event and
the volume of water in the basins calculated using the grid elevations, the FLO-2D
maximum water surface elevations in the basins, and the area of the basin footprint.
This calculated volume is the required 10-year detention volume.

To size the basins in the model and only provide the 10-year storage volume, the basin
bottom elevations were then raised to provide closer to the estimated 10-year storage
volume and the model rerun for the 10-year event. This was done to see if the water
surface elevation in the basin is still contained or if it exceeds the basin’s overtopping
elevation, which was the lowest grid elevation around the perimeter of the basins.
When the basin water surface elevation reaches the overtopping elevation (without
exceeding), the model provides the 10-yr storage volume and overtops in larger events.

Table 2-1 summarizes the storage volumes provided by the FLO-2D model and
provided by the basin based upon the 15% concept plans. As the table indicates, the
detention volume provided by the model at the point of overtopping provides slightly
more than the required 10-year detention volume. Ideally these volumes would be the
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same but this would have required additional model iterations to converge on a solution.
With the exception of Circle K Park, the detention volumes in the concept plans provide
approximately the overtopping elevation volume so that model results best reflect the
concept plans. For Circle K Park, the concept plan provides much more storage volume
than shown in the model. Since this basin will serve as an outfall for three new large
storm drain systems and the area historically has had flooding issues, providing
additional storage above the 10-yr would be beneficial and prudent. For modeling, this
is a conservative assumption since the model only reflects the 10-year storage volume
which would be the minimum required for the Circle K Park basins but the concept plans
reflect more storage. It is also a conservative assumption for estimated plan costs.

Table 2-1: Summary of FLO-2D Detention Basin Calculations

Elevations’ Detention Volume
; Modeled Basin FLO-2D Required gor at . Provided in

BT‘S'” Botiom Overtopping? | 10-Year 10-Year Overtopping Concept
Elevation Elevation WSEL 3 : Elevation Plans

(ft) () (ft) (cuyd) | (acre-ft) (acre-ft) (acre-ft)
5 1205.9 1207.2 1207.2 52,303 32.42 32.4 55.1
10 1257 1261 1260.2 10,560 6.55 8.2 8.0
11 1206 1210.14 1209.9 47,320 29.33 31.1 31.0

. Elevations are derived from the FLO-2D model grid elevations or FLO-2D results.

. Overtopping elevation is the elevation in the FLO-2D model at which point flow can leave the modeled basin.

. This is the volume required to detain the 10-Year event based upon the 10-yr WSEL

. This is the volume provided in the FLO-2D model for each basin at the point of overtopping (based upon the
overtopping elevation).

5. This is the volume provided by the recommended plan in the 15% concept plans.

A WN=

2.4.4 Modeling Proposed Storm Drains in FLO-2D

The project version of FLO-2D is not well suited for integrated hydraulic/hydrologic
modeling of complex storm drain systems. However, as part of the ADMS, an approach
was developed using HYSTRUC.DAT in FLO-2D to capture flows and a Microsoft Excel
Workbook to process the data and to determine the peak discharges for pipe segments
in storm drain systems.
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Figure 2-1: Approach to modeling storm drains in FLO-2D

To simulate the removal of storm water by catch basins and quantify the amount of flow
captured into each storm drain pipe:

1. Hydraulic inlets are placed continuously along the length of each storm drain
pipe in the HYSTRUC file (see Figure 2-1). The inlets are assigned low
maximum discharges in the rating tables so that small amounts of flow are
captured along the length of the storm drain line (see Section 2.4.4.2). This is
similar to how catch basins capture flow along the length of the storm drain
line. In some instances, large capacity storm drain inlets (e.g. inlets with
headwalls or drop inlets) are located at the upstream end of a storm drain
line. These inlet nodes are assigned different IDs and have different rating
tables (see Section 2.4.4.3).

2. Different sized pipes in the storm drain system are assigned different pipe IDs
(see Figure 2-1). The inlets along those pipes are assigned the same ID and
the same outlet node. The total flow captured by these inlets represent the
flow captured into the storm drain system along that section of storm drain
and can be limited by placing a maximum discharge limit on the outlet node in
the HYSTRUC.DAT file. This prevents excessive amounts of flow being
captured by the inlets that might exceed the pipe capacity during events
larger than the design event.

3. Inlets discharging to the same pipe are assigned the same HYSTRUC outlet
grid number; consequently, each outlet node number represents a specific
storm drain section or ID (see Figure 2-1). The outlet nodes are located
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where the pipe flows would ultimately discharge, such as a detention basin.
The FLO-2D hydrologic data for the outlet nodes represent the flows captured
by the contributing inlets and conveyed by the pipe. The peak discharges for
outlet node/pipe can be obtained from the FLO-2D HYDROSTRUCT.OUT file
and are used to determine the design discharges for the storm drain analysis.

An Excel workbook was created to help process the HYDROSTRUCT.OUT file. The
workbook provides the hydrographs for each outlet node/pipe and extracts the peak
discharge for each outlet node/pipe. The peak discharges that are imported into a table
shows the flow captured along each segment of pipe and then adds the flow from
upstream pipes to determine the design discharge for that segment of the storm drain
system. These discharges are used for the StormCAD analysis of the storm drains.
2.4.4.1 Designing for the 10-Year Event

Determining the 10-yr peak discharges to size and design the proposed storm drain
systems in FLO-2D required an iterative approach. The FLO-2D model is first run for
the 10-yr event with no limits placed upon the outlet nodes. These flows helped
determine the 10-yr design discharges for each pipe.

To prevent excessive amounts of flow being removed from the model when run for
events larger than the 10-yr design event, limits were placed on the outlet nodes.
Establishing the limits for each outlet node required some engineering judgment. In
general, the outlet node limits were set based upon the following factors:

1. The discharge captured during the 10-yr event (not always honored due to
factors #2 and #3).

2. A target minimum of 25 cfs for each pipe segment (not always honored due to
factor #3).

3. Where the FLO-2D storm drain system is comprised of multiple outlet nodes,
it was necessary to adjust and reapportion the limits of each of the outlet
nodes so that:

a. Atleast some flow could be captured by all pipes in the system.
b. More flow was captured where major inlets are proposed (generally at
the upstream end of storm drain lines)

2.4.4.2 General Inlet Rating Tables

During the ADMS, a uniform rating table was assumed for all the modeled storm drain
inlets (see Table 2-2). The rating table is not representative of a specific catch basin or
storm drain inlet size or capacity but was decided upon with input from the FCDMC staff
and after several preliminary model runs. It was felt the rating table reproduced the
desired effect of capturing small amounts of flow along the length of the storm drain
pipes. This rating table was also used to model the capturing of flow along the
proposed storm drain lines.
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Table 2-2: FLO-2D Hydraulic Inlet Rating Tables for Storm Drain Analysis

Flow Depth Discharge Flow Depth Discharge
(ft) (cfs) (ft) (cfs)

0 0.0 0.1 4
0.005* 0.0 0.2 6
0.02 0.25 0.5 8
0.04 0.5 1 8
0.06 1 10 8
0.08 2.5 - -

* To help promote model stability, a value just above the TOL (0.0042) value, which is the depth at
which flow will then begin to be exchanged between grid elements, was assigned 0 cfs.

2.4.4.3 Rating Tables for Large Storm Drain Inlets

At the upstream end of many of the proposed storm drain lines, high capacity pipe
opening such as a headwall or drop inlet is proposed to capture a portion of the
mountain runoff prior to the flooding of streets and downstream properties. Rating
tables for these pipe opening inlets are determined using CulvertMaster v.3.3.

2.4.5 Modeling of Proposed Channel Grading at 16" St. Inlet (Area 1)

At the 16" Street and Dobbins Road intersection (Area 1), mountain runoff crosses the
road and continues north through a 10'x4’ box culvert and rectangular channel before
returning to sheet flow across residential property. For the recommended plan, a small
basin (Basin 1) is graded in the vacant parcel located northwest of the intersection to
facilitate capturing flow into a drop inlet and allow flow from larger events to pass
through the basin to an existing culvert and channel. To reflect the proposed grading,
the floodplain elevations of grid elements were lowered just as they were in modeling of
detention basins. The basin is small and provides no significant detention storage.
There is no existing curb and gutter along 16th Street at the intersection and none is
proposed. Placing curb and gutter and an inlet would likely divert flow north down 16th
St which should be avoided. For this reason, it is proposed that flow enters the basin as
sheet flow off the road as it does under existing conditions.

2.4.6 Modeling of Proposed Channel Grading and Block Wall (Area 2)

In Area 2, channel grading and a 2 to 3-ft block wall is proposed along an unnamed
wash (west of 19" St) upstream of an existing 2-6'x4’ box culvert to help contain the
flows within the wash during the 10-yr event (see Figure 2-2). The LEVEE.DAT file was
modified from the base conditions to reflect this proposed wall. The wall would be
connected to an existing block wall and extend south approximately 200 feet. The wall
is modeled not to fail if overtopped; consequently, the wall should be solid with
adequate reinforcing steel and a continuous footing of sufficient integrity to prevent
overturning, sliding or slope failure upon being overtopped. To prevent overtopping
during the 10-year event, the minimum top of wall elevation is 1281 ft. The proposed
channel grading will lower and enlarge the wash in the vicinity of the existing culvert and
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help contain flow to the wash. To reflect the proposed grading, the floodplain elevations
of grid elements were lowered just as they were in modeling of the detention basins.
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Figure 2-2: Block wall and channel grading to contain flow to unnamed wash.

2.4.7 Recommended Plan Results

The recommended plan FLO-2D models are submitted electronically with this report
and exhibits of the FLO-2D results are provided in Appendix A. The results include:

e Excel Workbooks (provided electronically)

o HYDROSTRUCT-ADMP10Y6H-Final3.xlsm (and also 100Y6H): Provides
peak discharges and hydrographs for hydraulic structures in the
HYSTRUC.DAT and summarizes the peak discharges used for the
analysis of proposed storm drains (see Section 0)

o HYCROSS-ADMP10Y6H-Final3.xlsm (and 100Y6H): Provides peak
discharges and hydrographs for cross sections

e Hardcopy Tables from Excel Workbooks of:
o Summary of Proposed Storm Drain Discharges (10yr & 100YT)
o Summary of FLO-2D Cross Section Peak Discharges
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e Study-Wide and Recommended Plan Area FLO-2D Result Exhibits showing:
. o maximum flow depths
o maximum discharges and includes cross section locations and tables with
cross section maximum discharges

2.5 HYDRAULICS

Hydraulic analyses and supporting calculations are provided in Appendix C.

2.5.1 Detention Basins

In the FLO-2D model, detention basins are sized to provide storage for the 10-yr design
event before overtopping (see Section 2.4.3). Conceptual plans for the proposed
detention basins provide storage for at least the 10-yr design event and in the case of
Basin 5 (Circle K Park) the conceptual plans provide more storage. Basins are
positively drained by outlet pipes connected to downstream storm drains.

2.5.2 Storm Drains Criteria and Analysis

The conceptual design of the storm drain systems was accomplished using StormCAD
and peak discharges for the storm drain pipes obtained from the FLO-2D 10-yr analysis

. (see Section 0). A minimum of 2 ft of cover is provided on storm drain lines and a
minimum of 2-ft separation was the goal at sanitary sewer line crossings. Two feet of
separation was not achieved at all the crossings, so sewers may need to be concreted
encased if two feet of separation cannot be achieved during final design. Due to steep
slopes and the requirement to keep pipe velocities in the range of 15 ft/s, elevation
drops occur across many manholes and junction structures to decrease pipe slopes.
For pipes 48" and smaller, elevation drops across manholes (MAG Std 520) are
possible. However, for pipes 51” or larger, junction structures are required for elevation
drops because manholes sit atop pipes this large (see Figure 2-3). Instead of larger
diameter storm drains, smaller parallel storm drain pipes are proposed for some
alignments to accommodate large discharges, avoid significant utility impacts and to
avoid having to lower detention basins to outlet the storm drains.
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Figure 2-3: Manhole base for pipes 51” or larger (MAG Standard Detail 521)

2.5.3 Rating Table Analyses for Large Capacity Inlets

As previously discussed (see Section 2.4.4.2) CulvertMaster was used to develop rating
tables for large capacity inlets. These inlets are located at the upstream end of many of
the proposed storm drain lines to capture a flow prior to the flooding of streets and
downstream properties. These inlets are generally pipe openings in headwalls or in a
drop inlet and are comparable to a culvert. Consequently CulvertMaster v.3.3 was used
to develop rating tables for the FLO-2D models. The results of these analyses are
provided in Appendix C.

To develop the rating tables, some assumptions were necessary such as pipe slopes
and lengths. Ideally pipe slopes and lengths in the CulvertMaster analyses would be
the same as the design of the storm drain pipes in the StormCAD analyses. However,
rating tables are required for the FLO-2D analysis and the results of the analyses are
used to design storm drain systems. Changes to the storm drain design would change
the rating tables and changes to the rating tables would affect the FLO-2D results.
Converging on a solution would have required multiple iterations of FLO-2D, StormCAD
and CulvertMaster so the assumptions were necessary and prudent at this conceptual
level of plan development.
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Some CulvertMaster results indicate a couple of inlets exceeding the District's 15 ft/s
maximum pipe velocity criterion; however, any high velocity would be temporary. Once
flow enters the storm drain it would be subject to pipe hydraulics and the storm drain
design where pipe design velocities are less than 15 ft/s as shown in the StormCAD
analyses. Also it should be noted that the hydraulics of the inlets will vary greatly
depending upon the final inlet type as well as the design invert and ground elevations.
This will certainly affect the calculated rating tables.
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‘ 3. BUILDING INUNDATION ANALYSIS

3.1 OVERVIEW

To evaluate the flood mitigation effectiveness of project alternatives, it was necessary to
find means to estimate the number and magnitude of potential flooding of buildings and
structures in the study area. One way to evaluate the effectiveness of flood mitigation
alternatives is to ‘count’ the number of structures that could benefit or be removed from
the flood hazard. A GIS procedure was developed for this project to estimate the total
number of structures that would benefit from the proposed flood mitigation alternative.

Appendix B describes the process for estimating the Base Condition and the ‘With
Alternatives’ Condition and includes a detailed step-by-step description of the
Inundation Analysis procedure. The results of the analyses are provided in Table 3-1
and in Table 3-2.

Problem Area 1

. ProblemArea?2 Q

ADMS Study Boundary 0 05 1 2
- Base_Structures Miles

Figure 3-1: Problem Areas
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Table 3-1: 10-Yr Inundation Analysis

Base Alternative Number of Percent
Description Tt g Condition? Condition* SAITeS gl
Structures' | Structures? Removed of Structures
Study-Wide 34,857 29,960 346 301 45 13%
Problem Area 1 1,333 1,258 21 8 13 62%
Problem Area 2 1,416 1,303 36 8 28 78%

1. Total number of structures (e.g. no filter has been applied).

2. Remaining structures after the 600 square foot area filter has been applied.
3. Total structures remaining after applying the Inundation Analysis procedure to the Base Conditions FLO-2D model output.

4. Total structures remaining after applying the Inundation Analysis procedure to the Recommended Plan FLO-2D model output
with all 10-year recommended improvements in place.

Table 3-2: 100-Yr Inundation Analysis

Base Alternative Number of Perce_nt
Description 1d8) ass Condition? Condition* Siucures % Ao
Structures' | Structures? Removed of Structures
Study-Wide 34,857 29,960 1,210 1,033 177 15%
Problem Area 1 1,333 1,258 74 28 46 62%
Problem Area 2 1,416 1,303 110 38 72 65%

1. Total number of structures (e.g. no filter has been applied).
2. Remaining structures after the 600 square foot area filter has been applied.

3. Total structures remaining after applying the Inundation Analysis procedure to the Base Conditions FLO-2D model output.
4. Total structures remaining after applying the Inundation Analysis procedure to the Recommended Plan FLO-2D model output
with all 10-year recommended improvements in place.
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4. COST ESTIMATES

GENERAL

Cost estimates consider major design components including detention basins, storm
drains, inlet/outlet structures, manholes, junction structures, right-of-way acquisition,
potential utility conflicts (limited to water, sanitary sewer, and irrigation), and
landscaping. In order to develop comprehensive costs that include related incidentals
for these major components, a unit cost was typically estimated for the major cost items.

The unit costs are derived from previous District design projects, typical design project
elements, and recent unit costs. A description of how each component cost was
developed is provided in the following sections. Supporting documentation and cost
estimates for each recommended plan area are provided in Appendix D.

So that plan elements can be implemented based upon established priorities and
funding as it is made available, costs estimates for the plan elements of each area are
also provided in Appendix D.

STORM DRAIN COMPONENT

Storm drain is estimated based upon a unit cost per linear foot. The base unit cost for
the storm drain is based upon the complete cost for the materials and installation of
each storm drain size. Added to the base unit cost is an additional cost per linear foot
to account for related improvements such as catch basins, catch basin connector pipes,
and pavement replacement. This was done by estimating those improvements over a
1000-foot section of storm drain for a sample project and then dividing by a 1000-ft to
develop a unit cost per linear feet. For each 1000-foot segment it was assumed there
would be 6 catch basins, each with 18” connector pipes and approximately 15-foot in
length along with pavement replacement. Pavement replacement costs are based area
of replacement which varies based upon pipe size. Manholes, high capacity inlets, and
junction structures were priced and accounted for separately. Supporting calculations
for estimation of storm drain unit costs is provided in Appendix D.

DETENTION BASIN COMPONENT

Detention basin costs are estimated based upon a unit cost per cubic yard. The base
unit price is an excavation cost based on recent District design projects. The base unit
cost was then adjusted to account for related basin appurtenances such as inlet
structures, low flow channels, ground cover, erosion control measures, fencing, and
other items typically present in regional detention basins. The adjustment factor was
based upon the ratio of the total cost of typical construction items for a sample basin
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(not including grading costs) and dividing it by the sample basin excavation cost. The
adjustment factor was then multiplied by the base unit excavation costs to estimate the
unit cost for appurtenances. The appurtenance unit cost was then added to the basin
excavation cost to determine a comprehensive total basin unit cost per cubic yard.

UTILITY RELOCATIONS

Utility impacts and relocation costs were based on proposed improvement crossings of
existing sanitary sewer, irrigation, and water lines only. Impacts to other utilities such as
underground gas, petroleum, fiber optic, cable, telephone, or electric were not
considered.

Since the vertical location of water lines was not available, it is assumed that all storm
drains crossing water lines would require relocation of the water lines and; therefore,
they are included in the utility relocation costs.

The vertical location of sewer lines are estimated from manhole invert data available
from COP record drawings. The storm drain profiles were set to avoid sanitary sewer
conflicts with a desired minimum of 2 ft of clearance. For the concept plans, no sanitary
sewer conflicts requiring relocation were identified.

There are no irrigation utility conflicts excepting the crossing of the Highline Canal on
20™ St. which is accounted for in the cost estimate.

LAND/RIGHT-OF-WAY ACQUISITION

Right-of-way acquisition costs were estimated for required land takes on a unit cost per
square foot basis. The existing zoning of each parcel needed was determined and then
a unit cost was provided by the District and applied to each zoning type.

For purposes of the recommended plan, the 31.8 acres that Circle K Park is assumed to
be a land acquisition cost associated with the proposed improvements. This recognizes
the value the park site which, if the City did not already own, would be required for
proposed plan improvements. The value of the park site along with the cost sharing of
reconstruction costs necessary for proposed plan improvements will ultimately need to
be negotiated between the District and the City and established through
Intergovernmental Agreement (IGA).

LANDSCAPING

General landscaping costs are based on a per acre basis for detention basins in
accordance with the District’'s aesthetics treatment policy.
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4.7 CIRCLE K PARK RECONSTRUCTION

Reconstruction costs for Circle K Park are separated from general landscaping costs
(noted above). The estimated park reconstruction cost is comprised of costs associated
with “Park Renovation” and “Park Amenities”. Park Renovation costs are assumed to
be costs that the District would typically consider integral to the construction of flood
control improvements and participate in a cost-sharing basis. Park Amenities costs are
assumed to be construction items that the District would not typically associated as
being necessary for flood mitigation and would not typically share in this cost.

It should be noted that the park renovation cost is preliminary and based upon the
recommended plan conceptual park design. Park reconstruction costs can vary
significantly depending upon the ultimate park design and the provided amenities the
new park.
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‘ 5. RESOURCE INVESTIGATIONS

5.1 GENERAL

The Cultural and Biological Resources and Hazardous Materials Overview and
Recommendations to Minimize Potential Environmental Impacts is included as
Appendix E. It includes the results of the assessment for biological resources, cultural
resources, and hazardous materials sites within the Recommended Alternatives Area of
Project Effect (APE).
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Summary of Proposed Storm Drain FLO-2D Discharges (10-yr, 6-hr)

Count of Outflow System StormCAD
Contributing Flow Node Flow Design Laterals
Outfall Outflow Inlet Captured1 Limit? Captured3 Discharge4 to
Description ID Node Nodes (cfs) (cfs) (cfs) (cfs) Pipe

SD 100 - SMtn: W of 16St A1-SMinAve-W(100) 189335 20 6.58 25 76 80 110
SD 101 - SMtn: W of 16St A1-SMinAve-W(101) 189336 23 10.27 25 57 60
SD 102 - SMtn: E of 16St A1-SMtnAve-W(102) 189337 25 30 30 47 50 130
SD 110 - 15St A1-15S(110) 189340 21 12.35 25 12 25
SD 130 - 17Way A1-17Way(130) 189338 42 16.68 25 17 25
SD 200- Basin 5 Outlet (Circle K) A1-B5-Outfall(200) 874567 1 4.65 25 5 25 Basin 5 Outlet

) - A1-16S_N(400)
SD 400 - 16St: Dobbins inlet A1-16S&Dob-nlet(400) 164430 99 136.18 140 136 140

A1-15S&Dob-InletA(500)
SD 500 - 15St: S of Dobbins A1-15S-Dob(500) 163360 94 450 450 450 450
A1-145(500)
SD 600 - 20St: SMtn to Basin 11 A2-20S-Euclid(600) 213902 23 5.64 20 484 485 601, 610
SD 601 - 20St: S of SMtn Ave A2-20S-Euclid(601) 213903 43 17.35 20 96 100 602
SRR Wt A2-Euclid20N-Inlet1(602) 603, Basin 10

SD 602 - Euclid: Siesta inlets A2-Siestalnlets(602) 213904 22 50 50 79 80 Outlets (Siesta Inlets)

- , A2-Euclid-E20S(603)
SD 603 - Euclid: 21stPl inlets A2-21PHInlets(603) 213905 31 28.8 35 29 35 21stPl-Inlets
SD 610 - S Mtn Ave A2-SMA(610) 215083 22 11.84 60 382 385 611
SD 611 - 19St: N of Euclid A2-195(611) 215081 44 120 120 370 370 612

_ , A2-195(612)
SD 612 - 19St: S of Euclid A2-19S-Inlets(612) 215084 15 250 250 250 250 19S-Inlets
SD 700: Basin 11 Outlet A2-20S-Highline(700) 874568 1 24.07 25 24 25 Basin 11 Outlet

1. Flow Captured by the inlet nodes which have the same outlet node number.

2. Outflow Node Limit restricts the amount of flow removed from the FLO-2D surface. This is necessary so that excessive amounts of flow are not removed fromteh FLO-2D surface when run for larger storm events.

3. Analogous to the flow in the pipe. Equal to the flow captured plus any upstream pipe flows or lateral pipe inflows).

4. Discharge used for the design of that pipe segment.
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Summary of Proposed Storm Drain FLO-2D Discharges (100-yr, 6-hr)

Count of Outflow System StormCAD
Contributing Flow Node Flow Design Laterals
Outfall Outflow Inlet Captured' Limit? Captured® | Discharge’ to
Description ID Node Nodes (cfs) (cfs) (cfs) (cfs) Pipe

SD 100 - SMtn: W of 16St A1-SMtnAve-W(100) 189335 20 25 25 125 80 110
SD 101 - SMtn: W of 16St A1-SMtnAve-W(101) 189336 23 19.81 25 75 60
SD 102 - SMtn: E of 16St A1-SMinAve-W(102) 189337 25 30 30 55 50 130
SD 110 - 15St A1-155(110) 189340 21 25 25 25 25
SD 130 - 17Way A1-17Way(130) 189338 42 25 25 25 25
SD 200- Basin 5 Outlet (Circle K) A1-B5-Outfall(200) 874567 1 18.05 25 18 25 Basin 5 Outlet

, o A1-16S_N(400)
SD 400 - 16St: Dobbins inlet A1-16S&Dob-nlet(400) 164430 99 140 140 140 140

A1-15S&Dob-InletA(500)
SD 500 - 15St: S of Dobbins A1-15S-Dob(500) 163360 94 450 450 450 450
A1-145(500)
SD 600 - 20St: SMtn to Basin 11 A2-20S-Euclid(600) 213902 23 20 20 510 485 601, 610
SD 601 - 20St: S of SMtn Ave A2-20S-Euclid(601) 213903 43 20 20 105 100 602
e it A2-Euclid20N-Inlet1(602) 603, Basin 10

SD 602 - Euclid: Siesta inlets A2-Siestalnlets(502) 213904 22 50 50 85 80 Outlets (Siesta Inlets)

i . A2-Euclid-E20S(603)
SD 603 - Euclid: 21stPl inlets A2-21PHInlets(603) 213905 31 35 35 35 35 21stPl-Inlets
SD 610 - S Min Ave A2-SMA(610) 215083 22 14.52 60 385 385 611
SD 611 - 19St: N of Euclid A2-195(611) 215081 44 120 120 370 370 612

_ , A2-195(612)
SD 612 - 19St: S of Euclid A2-19S-Inlets(612) 215084 15 250 250 250 250 19S-Inlets
SD 700: Basin 11 Outlet A2-20S-Highline(700) 874568 1 25 25 25 25 Basin 11 Outlet

1. Flow Captured by the inlet nodes which have the same outlet node number.

2. Outflow Node Limit restricts the amount of flow removed from the FLO-2D surface. This is necessary so that excessive amounts of flow are not removed fromteh FLO-2D surface when run for larger storm events.
3. Analogous to the flow in the pipe. Equal to the flow captured plus any upstream pipe flows or lateral pipe inflows).

4. Discharge used for the design of that pipe segment.
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ADMP Recommended Alternatives Peak Discharges at FLO-2D Cross Sections*

10-Year 100 Year
6-Hour 6-Hour

‘ Cross Cross Peak [Timeto| Peak |Timeto
Section Section Discharge | Peak | Discharge| Peak
Number Location (cfs) (hrs) (cfs) (hrs)
1 16th St S. of Dobbins Rd 148 4.05 262 4.01
2 15th St S. of Piedmont Rd 506 4.06 822 4.03
3 16th St N. of South Mountain Ave 4 4.03 84 4.65
4 Central Inflow to Thunderbird Golf Course 242 4.22 440 4.07
5 Boys Scout Camp Wash S. of Dobbins Rd 805 418 1418 4.14
6 S. Side of Euclid Ave btwn 22nd Pl and 24th St 702 4.1 1222 4.08
7 S. Side of Windston Dr btwn 27th St and 28th St 251 4,07 435 4.03
8 44th St S. of Southern Ave 31 4.25 57 417
9 Wash W. Side of 42nd St S. of Baseline Rd 292 4.30 594 419
10 18th St S. of Nancy Ln 48 4.26 114 4.24
11 23rd St N. of South Mnt Ave NE 305 419 435 4.15
12 23rd St N. of South Mnt Ave NW 105 4.25 270 4.19
13 46th St S. of Beautiful Ln 142 4.05 253 4.01
14 Thunderbird GC West Outfall into Dobbins Creek 101 4.80 457 4,42
15 Thunderbird GC West Outfall into Dobbins Creek 18 4.26 31 4.21
16 Dobbins Creek Detention Basin East Outflow 20 6.74 265 4.79
17 Circle K Park Inflow to Basin along 14th St 119 4.20 150 4.03
18 N. of Baseline near 13th P 14 4.41 40 4.26
19 |IN. of Western Canal near 13th Wy 1 4.00 36 6.57
20 Shallow Conc Flow to NW, S. of Broadway 22 5.14 91 4,76
21 Shallow Conc Flow Across 7th St at Wier Ave 18 4.67 79 4.48
22 Shallow Conc Flow into Esteban Park 3 5.16 28 6.99
‘ 23 S. of Highline Canal, E. of 48th St 112 4.58 281 4.30
24 |Western Canal Overtopping West of 24th St 165 4.76 542 4.47
25  |Western Canal Overtopping East of 24th St 110 4.94 342 4.56
26 16th St S. of Baseline 3 4.00 28 5.09
27 N. of Euclid Ave on 17th Wy 14 4.00 316 4.37
28 Western Inflow to Thunderbird Golf Course 136 4.04 239 4.01
29 Eastern Inflow to Thunderbird Golf Course 124 4.00 198 4.00
30 S. Side of 14th St and Dobbins Rd 12 4.05 43 4.20
31 S. Side of Dobbins Rd 150' W of 15th St 6 4.25 94 412
32 S. Side of 15th St and Dobbins Rd 0 4.23 55 4.11
33 S. Side of Dobbins Rd 200' E of 15th St 11 4.20 193 412
34 [N. of Dobbins along E. side of 18th Wy 606 4.24 999 4.18
35 Western Inflow to Siesta Foothills E. of 20th St 174 4.28 430 4.16
36 Eastern Inflow to Siesta Foothills E. of 20th St 85 4.10 172 417
37 S. of Winston Dr W. of Patricia St 133 4.04 250 4.00
38  |Eastern Wash through Desert Rose Subdivision 236 4.08 375 4.03
39 S. of Highline Canal E. of 32nd St 79 4.00 130 4.00
40  |Western Inflow to Cortland Point along 34th PI 42 4.00 68 4.00
41 Central Inflow to Cortland Point W. of 35th St 1 4.14 8 4.00
42 Central Inflow to Cortland Point E. of 35th St 12 4.11 49 4.00
43 Eastern Inflow to Cortland Point 141 4.01 232 4.00
44 |Inflow into Blossom Hills S. of Highline Canal 73 4.00 119 4.00
45 Flow across Baseline into Sterling Point Aptmnts 8 4.60 121 4.29
46 Flow across Desert Ln W. of Sahuaro St 260 4.24 499 418
47 Flow across South Mountain Ave E. of 20th St 5 4.00 105 4.54
48 16th St N. of Desert Dr 2 4.00 4 4.00
‘ 49  |Dobbins Creek Detention Basin Central Outflow 0 3.9 31 4.81
50  [Flow across Highline Canal north of Circle K Park 20 4.16 86 5.59
51 17th Way S. of South Mountain Ave 1 4.00 223 4.53

Summary of Cross Section Peak Qs-131120.xlsm
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ADMP Recommended Alternatives Peak Discharges at FLO-2D Cross Sections*

10-Year 100 Year
6-Hour 6-Hour

. Cross Cross Peak |[Timeto| Peak [Timeto
Section Section Discharge | Peak | Discharge| Peak
Number Location (cfs) (hrs) (cfs) (hrs)
52 19th St S. of Euclide Ave 228 442 277 4.27
53 48th St N. of Minton St 25 5.23 124 4.70
54  |43rd PIN. of Baseline Rd 33 4.64 99 447
55  |41st St N. of Baseline Rd 94 4.40 165 4.23
56 24th St N. of Baseline Rd 155 4.54 321 440
57 40th PI N. of Western Canal A 4.00 87 4.69
58  |40th Wy N. of Saint Charles Ave 21 4.24 66 5.07
59 |42nd Wy N. of Western Canal 3 4.00 65 5.05
60 43rd PI N. of Western Canal 12 5.10 70 5.09
61 Fair Ln N. of Southern in Industrial Park 33 4.42 85 4.28
62 Potter Dr N. of Southem in Industrial Park 17 4.44 44 4,25
63  |43rd St S. of Southern Ave 21 4.20 61 4.41
64  [40th Pl and Nancy Ln 41 4.58 91 4.37
65 40th St and Saint Catherine Ave 14 4.30 70 4.20
66 Flow Across Southern Ave at 23rd St 7 4.23 46 5.71
67 19th St N. of Western Canal 5 4.00 16 5.72
68 Flow Across Western Canal at 19th P 1 4.00 57 5.73
69 19th PI S. of Vineyard Rd 30 4.14 66 6.03
70 20th St at Alta Vista Rd 44 4.38 101 4.28
71 Flow Across Southern Ave at 19th PI 35 4.62 127 4.50
72 22nd PI N. of Roeser Rd 8 410 19 4.03
73 18th PI N. of Mobile Ln 6 4.00 29 6.09
‘ 74 |3rd St N. of Hidalgo Ave 17 4.25 49 4.16
75 Flow Across Alta Vista Rd at 7th St 16 4.71 118 4.38
76 |Wide Sht Flow N. of Vineyard Rd near 10th St 35 4.20 78 4.09
77 Flow Across Southern Ave at 9th P 24 4.00 63 4.00
78 Flow Across Western Canal E. of 10th St 3 4.01 6 3.95
79 24th St at Vineyard Rd 6 4.00 206 4.86
80 Flow Across Southern Ave E. of 7th Ave 32 4.41 132 4.25
81 13th PIN. of Vineyard Rd 18 443 57 4.15
82 Flow Across 9th St S. of Broadway Rd 13 6.63 99 4.98
83 Euclid Ave Downstream of Dobbins Crk Basins 10 6.56 288 4.77
84 Euclid Ave and 14th St 1 4.00 17 4.38
85 15th St N of Ardmore 4 4.01 76 4.41
86 10th St at S. Mtn Ave 42 448 78 4.28
87  |Ardmore 12th St-14th St 29 4.00 280 4.91
88 13th PIN of Beverly 6 4.07 16 4.05
89 13th PI S of Baseline 16 4.1 35 4.23
90 21st Stin Pines at S. Mtn Dev. 27 4.66 141 4.44
91 S of Pines at S. Mtn Dev. 128 4.40 299 427
92 18th St S of Baseline Rd 78 4.63 227 4.36
93 43rd Pl S of Western Canal 40 4,31 106 4,92
94 Beautiful Ln & 46th Pl Area 47 4.31 147 4.22
95 Desert Ln & 46th St Area 69 4.15 226 414
96 18th St S. of Euclid Ave 0 4.00 406 4.27
97 19th Ave at Broadway Rd 5 412 20 4.05
98 7th Ave N. of Darrow St 7 4.10 26 4.04
99  [7th Ave N. of Vineyard Rd 5 4.00 10 4.00
‘ 100  |7th Ave N. of Minton St 15 412 52 4.09
101 |7th Ave at Southern Ave 3 4.00 /i 4.00
102  |7th Ave N. of Roeser Rd 4 4.25 11 4,06
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ADMP Recommended Alternatives Peak Discharges at FLO-2D Cross Sections*

10-Year 100 Year
. 6-Hour 6-Hour
Cross Cross Peak |Timeto| Peak |Timeto

Section Section Discharge| Peak | Discharge| Peak
Number Location (cfs) (hrs) (cfs) (hrs)
103  [7th Ave at Broadway Rd 2 4.00 23 6.84
104  |7th Ave N. of Southgate Ave 5 4.90 21 4.69
105 |7th Ave N. of llini St 5 417 15 4.08
106  |48th St at Baseline Rd 30 4.84 84 4.60
107  |48th St at Western Canal 15 4.38 42 4.26
108  |48th St at Alameda Dr 4 4.00 8 4.00
109  |48th St N. of Alameda Dr 5 7.58 66 5.54
110  |Central Ave at Dobbins Rd 38 4.21 107 4.07
111 |Central Ave at Beautiful Ln 9 4.00 21 4.07
112  |Central Ave at Baseline Rd 8 4.00 18 4.00
113 |Central Ave at Carson Rd 9 4.01 43 4.04
114 |Central Ave at Saint Anne Ave i 4.1 22 4.32
115 |Central Ave at Lynne Ave 14 4.00 29 4.00
116  |Central Ave N of Southem Ave 6 4.00 19 4.21
117  |Central Ave S of Sunland Ave 9 4.04 22 4.02
118  |Central Ave at Tamarisk St 3 4.00 7 5.43
119 |Central Ave inflow from Raymond St 2 4.28 20 4.13
120  |7th St at Dobbins Rd 17 4.25 54 4.07
121 |7th St at South Mountain Ave 29 4.04 55 4.03
122 |7th St at Jesse Owens Pkwy 48 4.18 103 4.07
123 |7th St at Baseline Rd 8 4.44 29 4.26
124  |7th St at Western Canal 3 5.27 72 4,70
‘ 125 |7th St at Carter Rd 12 4.09 63 4.77
126  [7th St N of Apollo Rd 15 4.56 92 4.30
127  |7th St at Southern Ave 9 4.02 90 4.68
128  |7th St at Sunland Ave 3 4,00 10 416
129  [7th Stinflow from E, S of Broadway Rd 4 4.00 35 5.82
130  |7th Stinflow from NE, N of Broadway Rd 2 4.00 7 4.54
131 |7th Stinflow from E, N of Victory St 0 4.00 9 4.37
132 |16th St S of Euclid Ave 2 4.00 4 4.00
133 [16th St at Euclid Ave 1 4.00 17 4.25
134 |16th St N of South Mountain Ave 3 4.00 62 4.82
135  |16th St at Highline Canal 8 4.04 50 4.85
136  |16th St N of Beverly Rd 4 4.00 21 4.95
137  |16th St at Baseline Rd 3 4.04 10 4.03
138  |16th St N of Western Canal 10 4.00 19 4.00
139  |16th St N of Maldonado Dr 18 4.24 52 4.11
140  |16th St N of Vineyard Rd 43 442 111 4.28
141 |16th St N of Apollo Rd 27 4.72 112 4.44
142 |16th St at Southern Ave 4 6.16 44 4.87
143  |16th St at Sunland Ave 13 4.09 24 4.00
144 |16th St N of Wier Ave 11 4.68 27 4.47
145 |16th St inflow from E on Broadway Rd 5 5.58 97 5.33
146  [24th St N of South Mountain Ave 3 4.00 6 4.00
147 |24th St at Highline Canal 253 4.27 348 4.21
148  |24th St at Baseline Rd 130 4.48 339 4.37
149  |24th St at Fremont Rd 2 4.00 22 5.01
150  |24th St N of Fremont Rd 34 5.10 244 4.74
. 151  [24th St at Nancy Ln 3 4.00 46 5.08
152  |24th St at Southern Ave 3 4.00 18 4.39
1563  |24th Stinflow from E, S of Roeser Rd 2 5:.51 14 4.60
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ADMP Recommended Alternatives Peak Discharges at FLO-2D Cross Sections*

10-Year 100 Year
‘ 6-Hour 6-Hour
Cross Cross Peak |Timeto| Peak |[Timeto

Section Section Discharge | Peak | Discharge| Peak
Number Location (cfs) (hrs) (cfs) (hrs)
154  |24th Stinflow from E, S of Wood St 1 4.00 12 4,92
155  |32nd St S of Baseline Rd 113 4.36 286 419
156  |32nd St at Baseline Rd 37 4.84 104 4.39
157  |32nd St at Maldonado Dr 4 4.08 19 417
158  |32nd St S of Southern Ave 3 4.00 if 4,02
159  |32nd St at Old Southern Ave 0 4.00 5 5.12
160  [32nd St inflow from E, S of Roeser Rd 1 10.71 22 6.32
161  |32nd St N of Corona Ave 1 4.68 24 4.61
162 |32nd St at Broadway Rd 8 4.95 29 4.81
163  [32nd St N of Broadway Rd 5 5.00 28 6.35
164  |40th St at Baseline Rd 30 4.32 53 4.06
165  [40th St at Ridge Rd 80 4.47 165 4.28
166  [40th St at Fremont St 83 4.54 197 4.35
167  |40th St N of Vineyard Rd 3 4.00 12 4.80
168  |40th St at Sunland Ave 3 4.34 15 4.21
169  |40th St at Roeser Rd 13 4.16 31 4.08
170  |40th Stinflow from E, S of Cotton Center Blvd 1 8.39 46 6.21
171 Baseline Rd inflow from S, E of Pointe Pkwy 10 4.27 35 4.10
172 |Baseline Rd inflow from S, W of Pointe Pkwy 1 4.25 9 4.33
173  |Baseline Rd inflow from S, W of Calle Los Cerros1 15 4.38 46 4.23
174 Baseline Rd inflow from S, W of Calle Los Cerros2 3 4,92 32 4.51
175 |Baseline Rd inflow from S, W of Calle Los Cerros3 57 4.70 162 4.46
‘ 176  |Baseline Rd inflow from S, at 46th St 31 4.94 129 4.55
177  |Baseline Rd inflow from S, E of 44th St 20 5.02 129 4,60
178  |Baseline Rd inflow from S, at 44th St 15 5.14 90 4.64
179  |Baseline Rd inflow from S, at 43rd St 2 4.00 21 4.40
180  |Baseline Rd inflow from S, W of 43rd St 1 3 4.00 8 417
181 [Baseline Rd inflow from S, W of 43rd St 2 46 4.38 88 4,22
182  |Baseline Rd inflow from S, at 42nd PI 3 4.00 9 4.00
183  |Baseline Rd inflow from S, W of 40th St 7 453 62 419
184  |Baseline Rd inflow from S, at Raven Golf Club Rd 19 4.43 89 413
185 |Baseline Rd inflow from S, at 36th St 17 452 78 419
186  |Baseline Rd inflow from S, W of 36th St 1 7 4.54 65 4,25
187  |Baseline Rd inflow from S, W of 36th St 2 0 4.00 27 4.31
188  |Baseline Rd inflow from S, E of 32nd St 45 4.66 198 4.28
189  |Baseline Rd inflow from S, W of 32nd St 53 4.90 234 4.45
190  |Baseline Rd inflow from S, at 30th Wy 15 4.68 78 4.64
191  |Baseline Rd inflow from S, at 28th St 62 5.15 254 4,62
192  |Baseline Rd inflow from S, at 27th St 5 4.49 28 414
193  |Baseline Rd inflow from S, W of 25th St 36 4.79 126 4.45
194  |Baseline Rd inflow from S, E of 24th St 8 4.00 15 4.00
195  |Baseline Rd inflow from S, W of 24th St 301 4.45 803 4.31
196  [Baseline Rd inflow from S, at 21st Wy 1 4.00 2 5.49
197  |Baseline Rd inflow from S, at 21st St 0 4.00 64 5.36
198  |Baseline Rd inflow from S, at 20th St 2 4.00 101 5.41
199  |Baseline Rd inflow from S, E of 20th St 3 413 51 5.34
200 |Baseline Rd inflow from S, at 18th Wy 0 4,00 26 4.10
201 Baseline Rd inflow from S, at 18th PI 1 4.00 2 4.00
' 202  |Baseline Rd inflow from S, W of 18th Pl 1 4,00 4 5.01
203  |Baseline Rd inflow from S, E of 16th St 2 4.00 3 4.00
204  |Baseline Rd inflow from S, W of 16th St 3 4.01 7 4.01
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ADMP Recommended Alternatives Peak Discharges at FLO-2D Cross Sections*

10-Year 100 Year
6-Hour 6-Hour

‘ Cross Cross Peak |Timeto| Peak |Timeto
Section Section Discharge | Peak | Discharge| Peak
Number Location (cfs) (hrs) (cfs) (hrs)
205 |Baseline Rd inflow from S, at 16th St 4 4.00 11 4,04
206 |Baseline Rd inflow from S, E of 14th St 4 4,37 45 5.40
207 |Baseline Rd inflow from S, at 14th St 8 4.07 25 4,00
208 |Baseline Rd inflow from S, at 13th Pl 17 4.25 41 4.25
209 |Baseline Rd inflow from S, E of 12th St 4 4.16 54 5.95
210  |Baseline Rd inflow from S, W of 10th St 6 4.00 19 4.00
211  [Baseline Rd inflow from S, at 9th St 21 4.60 68 433
212 |Baseline Rd inflow from S, W of 9th St 6 472 24 4,34
213  |Baseline Rd inflow from S, E of 7th St 4 4.06 21 4.29
214  |Baseline Rd inflow from S, at 7th St 19 4.35 57 4.21
215  |Baseline Rd inflow from S, W of 7th St 6 4.46 28 4.16
216  |Baseline Rd inflow from S, E of Jes. Owens Pkwy 2 4.12 7 4.24
217  |Baseline Rd inflow from S, at Jesse Owens Pkwy 14 4.72 47 4.31
218  |Baseline Rd inflow from S, W of Jes. Owens Pkwy 7 4.76 30 4.40
219  |Baseline Rd inflow from S, W of Central Ave 7 4.00 12 4.00
220 |Baseline Rd inflow from S, at 1st Dr 3 4.00 4 4.00
221  |Baseline Rd inflow from S, W of 1st Dr 11 4.04 26 4,05
222  |Baseline Rd inflow from S, at 2nd Ave 7 4.05 19 4.00
223  |Baseline Rd inflow from S, at 3rd Ave 23 4.09 47 4,02
224  |Baseline Rd inflow from S, E of 7th Ave 4 4.00 11 4.20
225 |Baseline Rd inflow from S, at 7th Ave 5 4.00 16 5.33
226  |Baseline Rd inflow from S, W of 7th Ave 9 4.00 17 4.00
‘ 227  |Southern Ave inflow from S, at Potter Dr 19 4.32 51 419
228  |Southern Ave inflow from S, E of Fair Ln 33 4.29 83 418
229  |Southern Ave inflow from S, at Fair Ln 5 4.37 16 4.21
230  [Southern Ave inflow from S, E of 48th St 5 4.39 10 419
231 |Southern Ave inflow from S, at 47th St 11 413 28 4.06
232 |Southern Ave inflow from S, at 46th St 10 4.24 49 4,35
233  |Southern Ave inflow from S, at 43rd PI 5 4.00 12 4.00
234 |Southern Ave inflow from S, at 42nd St 8 4.01 15 4.00
235  |Southern Ave inflow from S, at 41st St 16 413 33 4,05
236  |Southern Ave inflow from S, W of 40th St 3 4.00 72 4.56
237  |Southern Ave inflow from S, at 38th St 9 4.00 47 6.06
238  |Southern Ave inflow from S, W of 34th PI 5 4.25 26 412
239  [Southern Ave inflow from S, at 34th Pl 6 4.00 19 4.05
240  |Southern Ave inflow from S, W of 34th Pl 1 4 4.00 16 4,00
241  |Southern Ave inflow from S, W of 34th Pl 2 10 4.14 40 415
242  |Southern Ave inflow from SE, W of 32nd St 2 4.00 20 4,26
243 |Southern Ave inflow from S, at 28th St 8 4.55 45 4.35
244 |Southern Ave inflow from S, at 27th PI 5 4.16 16 4.05
245  |Southern Ave inflow from S, at 27th St 3 4.22 9 4.06
246  |Southern Ave inflow from S, at 26th Wy 0 4.00 9 4.40
247  |Southern Ave inflow from S, W of 25th St 1 4.00 29 4.57
248  |Southern Ave inflow from S, E of 24th St 2 4.31 23 6.58
249  |Southern Ave inflow from S, W of 24th St 4 4.00 15 5.57
250  |Southern Ave inflow from S, at 18th St 42 4.47 99 4.37
251  |Southern Ave inflow from S, at 17th St 18 4.25 60 4.16
252  |Southern Ave inflow from S, at 14th Pl 9 4.00 25 4,22
‘ 253 |Southern Ave inflow from S, at 13th P 2 4.04 19 4.76
254  |Southern Ave inflow from S, at 12th St 5 4.30 37 4.79
255  |Southern Ave inflow from S, W of 5th St 3 4.07 44 483

Summary of Cross Section Peak Qs-131120.xlsm

ADMP Rec Alts Summary

Page 5 of 6




ADMP Recommended Alternatives Peak Discharges at FLO-2D Cross Sections*

10-Year 100 Year
‘ 6-Hour 6-Hour
Cross Cross Peak |Timeto| Peak |Timeto

Section Section Discharge | Peak | Discharge| Peak
Number Location (cfs) (hrs) (cfs) (hrs)
256  |Southern Ave inflow from S, E of 4th St 6 4.00 12 4.00
257  |Southern Ave inflow from S, W of 4th St 6 4.26 18 4.15
258  |Southern Ave inflow from S, at 3rd St 7 4.35 21 4.20
259  |Southern Ave inflow from S, at 1st St v 4.38 30 4.18
260 |Southern Ave inflow from S, at Central Ave 5 4.38 27 413
261  [Southern Ave inflow from S, W of Central Ave 14 4.00 23 4.00
262  |Southern Ave inflow from S, at 2nd Ave 20 413 49 4.06
263  |Southern Ave inflow from S, at 3rd Ave 8 4.17 30 4.08
264  |Southern Ave inflow from S, W of 7th Ave 9 4.00 16 4.00
265  |Southern Ave inflow from S, at 9th Dr 5 4.00 12 4.00
266 [Southern Ave inflow from S, E of 11th Ave 3 4.42 11 4.22
267  |Southern Ave inflow from S, at 13th Ave 3 4.15 49 4.41
268  [Southern Ave inflow from S, at 15th Ave 10 4.02 36 4.21
269  |Broadway Rd E of 43rd PI 2 5.05 10 4.41
270  |Broadway Rd inflow from S, W of 40th St 6 4.01 12 4.00
271 |Broadway Rd at 38th PI 5 4.15 1% 4.15
272 |Broadway Rd inflow from S, at 37th PI 3 4.00 8 4.35
273 |Broadway Rd inflow from S, E of 32nd St 15 4.75 32 4.72
274 |Broadway Rd inflow from S, W of 32nd St 7 6.00 54 4.77
275  |Broadway Rd inflow from S, E of 30th St 1 4.32 43 5.19
276  |Broadway Rd inflow from S, E of 24th St 0 3.91 6 4.26
277  |Broadway Rd inflow from S, at 21st St 1 4.00 T 4.07
. 278  [Broadway Rd at 19th P 3 5.25 43 4.36
279  |Broadway Rd E of 19th St 6 5.61 45 4.76
280 |Broadway Rd inflow from N, at 19th St 5 4.10 12 4.00
281  |Broadway Rd W of 18th St 13 5.26 71 4.94
282  |Broadway Rd inflow from S, at 17th St 1 4.25 24 5.21
283  |Broadway Rd W of 15th St 5 4.15 14 5.70
284  |Broadway Rd inflow from S, at 13th St 4 4.00 8 4.00
285  |Broadway Rd inflow from S, at 12th St 3 4.24 14 4.08
286  |Broadway Rd W of 11th St 2 4.00 20 4.65
287  |Broadway Rd inflow from NE, E of 9th St 7 6.64 46 4.73
288  |Broadway Rd W of 9th St 5 4.24 37 4.97
289  |Broadway Rd inflow from S, at 7th PI 9 4.51 27 6.19
290  |Broadway Rd at 5th St 4 4.28 11 4.13
291  |Broadway Rd at 2nd Ave 5 4.10 10 4.00
292  |Broadway Rd inflow from S, at 6th Ave 2 4.00 62 6.40
293  |Broadway Rd at 17th Ave 4 4.00 16 4.02
294  |Broadway Rd W of 21st Ave 8 4.01 13 4.00
295  |21st Pl S of Euclid 56 4.09 114 4.04
296  |27th St at Winston Dr 79 4.08 144 4.01
297  |S Mtn Ave Wash at 30th St 196 4.10 295 4.06
298  |S Mtn Ave Wash at 31st St 48 4.09 91 4.06
299  |36th St S of Highline Canal 36 4.00 65 4,00

* Data from CROSSMAX.OUT, and may not agree exactly with hydrographs from HYCROSS.OUT.

Summary of Cross Section Peak Qs-131120.xIsm

ADMP Rec Alts Summary
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Appendix B: FLO-2D Building Inundation Analyses
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December 13, 2013

Hohokam Area Drainage Master Plan (Phase Il)
Contract FCD 2009C029

Level 3 Technical Memorandum:
Building Inundation Discussion for
Recommended Alternative Report (Level 3)

Expires 6/30/2014

PURPOSE

One way to evaluate the effectiveness of flood mitigation alternatives is to ‘count’
the number of structures that could benefit or be removed from the flood hazard.
A GIS procedure was developed for this project to estimate the total number of
structures that would benefit from the proposed flood mitigation alternative. The
following sections describe the process for estimating the Base Condition and the
‘With Alternatives’ Condition. A detailed step-by-step description of the Inundation
Analysis procedure is included in Appendix A.

ASSUMPTIONS

The following are the list of assumptions for the building inundation analysis:

e The approach was to filter out all structures with an area less than 600
square feet. It was assumed that structures less than 600 square feet
were non habitable structures such as out-buildings, sheds, barns, etc.

e Each structure was assigned a finished floor elevation (FFE) by sampling
the elevation from the mapping surface and adding 0.5 feet (‘sampled
FFESs’).

e The future condition FLO-2D model represented the hydrologic conditions
for when the watershed if fully developed. That is, undeveloped parcels of
land would be developed based on the current zoning and current
development requirements with 100-year, 2-hour stormwater retention.

e The average difference of field surveyed FFEs to ‘sampled FFEs’ from the
topography dataset was 0.5-ft. Therefore, 0.5-ft was added to all ‘'sampled
FFEs’ to establish the ‘estimated FFEs’ for all the structures. Considering
the ground elevation as FLO-2D sees it was not raised 0.5-ft, it was
assumed that flow depth would need to be at least 0.5 feet before a
structure was potentially inundated.

e The topographic mapping accuracy is approximately 0.333 times the
contour interval of 2 feet = 0.67 feet. This value was rounded down to 0.5.

¢ Inundation depths less than 0.1 feet were not considered adverse to the
structure and were not considered in the inundation analysis.

l1|Page
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STUDY AREA STRUCTURES

One of the datasets obtained by the Flood Control District of Maricopa County (District) for this study was a
polygon file representing the footprint of each structure within the study area. The data represents all
structures including residential and commercial as well as non-habitable structures such as out-buildings,
sheds, barns, corrals, etc. The primary focus of this analysis is habitable residential and commercial
structures. A procedure was needed that would “filter out” the non-habitable structures. The most efficient
approach determined was to filter out all structures with an area less than 600 square feet. It was understood
that this was not a comprehensive solution in that it is possible that some habitable structures exist in the
study area that are less than 600 square feet, and it is likely that there exists some non-habitable structures
that are greater than 600 square feet. However, given the lack of better information on the type and use of
each structure, the 600 square foot rule was adopted.

Finished Flood Elevations

Finish Floor Elevations (FFEs) were established based on the findings and recommendations outlined in the
Survey Memorandum. The FFs were established by field surveying 149 structures, a small sample of the
35,000 structures within the ADMS study area. The field surveyed FFEs were compared to the elevations
sampled from the project 2-foot contour interval mapping (mapping surface). It was found that by and large,
the field surveyed FFEs were approximately 0.5-feet higher than the sampled elevations from the mapping.
Therefore, each structure was assigned a FFE by sampling the elevation from the mapping surface and
adding 0.5-feet. This estimated FFE was replaced with the field surveyed FFE for the 149 structures actually
surveyed.

Results

The total number of structures in the study area before applying the 600 square foot filter was 34,838. The
total number after applying the filter was 29,960, a reduction of 4,878 structures. The 29,960 structures
became the Base_Structures dataset that was used for the 2-, 10-, and 100-year analyses. Two key attributes
for the Base_Structures dataset are required for the Inundation Analysis procedure: 1. A unique identification
number (ID) for each structure, and 2. A FFE for each structure.

MAXIMUM WATER SURFACE ELEVATION AND MAXIMUM DEPTH

As documented in the ADMS report, the controlling event within the Hohokam ADMS study area is the Future
Conditions 6-hour storm. The Future Condition FLO-2D model represented the hydrologic conditions if and
when the watershed is fully developed. That is, undeveloped parcels of land would be developed based on
the current zoning and current development requirements with 100-year, 2-hour stormwater retention.
Therefore, the Base Condition for the purposes of this Inundation Analysis is taken to be a full build out
condition within the watershed.

The next step in developing the Inundation Analysis procedure was to compute the maximum water surface
elevation (WSELmax) and maximum flow depth (Dmax) for each FLO-2D grid element that intersects a
structure within the Base_Structures dataset. This was accomplished by first developing a FLO-2D grid
element polygon shapefile that included WSELmax and Dmax attributes. The following FLO-2D output files
were used to create the Base_Dmax_WSELmax dataset:
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e MAXWSELEV.OUT (WSELmax)
DEPFP.OUT (Dmax)

Figure 1 graphically illustrates the intersection of a structure footprint with the FLO-2D output data for
WSELmax and Dmax.

The next step was to combine the FLO-2D output data (Dmax, WSELmax) for the grid elements that
intersected the structures with each structure feature within the Base_Structures dataset.  This was
accomplished using the Spatial Join geoprocessing tool. The result was a new dataset
(Base_Structures_Dmax_WSELmax) that included the following attributes:

ID

FFE

Dmax
WSELmax

A Dmax filter of 0.5-feet was then applied to the Base_Structures_ Dmax_WSELmax dataset. All features
with a Dmax value less than 0.5 feet were removed from the dataset. The following was the rationale in the
selection of the 0.5 foot filter criteria for Dmax:

1. A sampling of FFE surveys for 149 homes. The average difference of field surveyed FFEs to
‘sampled FFEs’ from the topography dataset was 0.5-ft. Therefore, 0.5-ft was added to all ‘sampled
FFEs’ to establish the ‘estimated FFEs’ for all the structures in the Base_Structures dataset.
Considering the ground elevation as FLO-2D sees it was not raised 0.5-ft, it was assumed that flow
depth would need to be at least 0.5 feet before a structure was potentially inundated.

2. The topographic mapping accuracy is approximately 0.333 times the contour interval of 2 feet =
0.67 feet. This value was rounded down to 0.5 feet for consistency with 1.

] I I ==

J

WSELmax = 1139 92 / o
Dmax =004 Dmax=062 / Dmax = 0.87 L Dmax = 1.09
WSELmax = 1141.29 WSELmax = 1141.29 WSELJ_nax =1141.29

/

— J § =

/™

|

WSELmax = 1140.22 { ~ /
Dmax =007 Dmax = 0.67 Dmax = 0.47 Y Dmax = 0.44
WSELmaLf 1141.29 WSELmax = 1141.3 / WSELmax = 114128 |
Lt L e W -~ 4
|
WSELmax = 1140.73 WSELmax = 1141.43 WSELmax = 114141
Dmax = 0.05 Dmax = 0.02 Dmax = 0.01 | Dmax = 0.01

— 5 WSELmax = 1141.41
| Structure footprint (Base_Structures)

FLO-2D output that intersects structure

| | FLO-2D output (Base_Dmax_WSELmax)

Figure 1
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INUNDATION DEPTH ANALYSIS

The inundation depth for each FLO-2D output grid that intersected each structure was computed by
subtracting the maximum water surface elevation (WSELmax) value from the finished floor elevation (FFE)
value. This resulted in a new attribute: INUNDATE. A 0.1 foot filter was then applied to the INUNDATE field.
All features with an INUNDATE value less than 0.1 feet were removed from the
Base_Structures_Dmax_WSELmax dataset. Again, it was determined that inundation depths less than 0.1
feet were not considered adverse to the structure and should not be considered in the Inundation Analysis.

The final step in the Inundation Analysis was to filter the remaining features within the dataset so as to only
include the maximum INUNDATE value for each individual structure. This was accomplished using the
Dissolve geoprocessing tool. The resulting dataset (Base_Structures_Dmax_WSELmax_FINAL) represents
the maximum inundation depth for each structure.

Results

The Inundation Analysis was completed study-wide and for two “problem” areas designated as Problem Area
1 and Problem Area 2 (Figure 2). These two areas encompass the two recommended alternatives. In
reviewing the FLO-2D flood hazard results, these areas are prone to regional flooding from mostly separate
flood sources. The areas were delineated based on the FLO-2D discharge and depth results. A high
percentage of homes are shown to be potentially inundated within these areas. The downstream limit of the
areas were cut off at the Western Canal, a location significant because the significant impoundment south of
the canal limiting the floodwave to the north. Table 1 lists the results of the Inundation Analysis study-wide
and for the problem areas. The proposed alternative results in a 13 percent and 15 percent reduction of
potentially inundated structures for the entire study area for the 10-year and 100-year events, respectively.
The proposed alternative results in a 62 percent reduction of potentially inundated structures from Problem
Area 1 for both the 10-year and 100-year events. Problem Area 2 results in a 78 percent and 65 percent
reduction of potentially inundated structures for the 10-year and 100-year events, respectively.
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Table 1. Inundation Analysis results

Summary Table of Potential Flood Prone Structures

10-Yr 100-Yr
fiption Total Base Base Alternative g?r?cﬁﬁ:ssf R:ruc;%tn Base Alternative gmﬁg RF;ZES[&
1 2 PSS It g H O |
Structures' | Structures? | Condition Condition Removed | of Structures Condition Condition el | ofE Mt
Study-Wide 34,857 29,960 346 301 45 13% 1,210 1,033 177 15%
Problem Area 1 1,333 1,258 21 8 13 62% 74 28 46 62%
Problem Area 2 1,416 1,303 36 8 28 78% 110 38 72 65%

1. Total Structures = the total number of structures (e.g. no filter has been applied).

2. Base Structures = Remaining structures after the 600 square foot area filter has been applied.

3. Base Condition = Total structures remaining after applying the Inundation Analysis procedure to the Future Condition, 6-hour storm FLO-2D model output.

4. Alternative Condition = Total structures remaining after applying the Inundation Analysis procedure to the Recommended Alternative FLO-2D model output (10-year Recommended
alternatives all in place).
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APPENDIX A

INUNDATION PROCEDURE



GIS Procedure to Identify Inundated Structures

The purpose of this procedure is to identify structures within a FLO-2D domain that are subject to
flood inundation of an adverse magnitude. The procedure utilizes FLO-2D output data and GIS

geoprocessing tools to “filter” out structures that are either:

a. Too small to be considered habitable structures (e.g. out-buildings, sheds, detached garages,

etc.).
b. Inundated by flood depths that are too shallow to be considered adverse.

PREREQUISITES
The following shapefiles are needed BEFORE YOU BEGIN the inundation procedure:

e Structure footprints polygon (Base_Structures) with the following attributes:
o Area (SQ_FT)
o Finished Floor Elevation (FFE)
o ID unique to each structure (ID)
e FLO-2D output grid polygon (Base_ DMAX_WSEL) with the following attributes:
o Max Depth (Dmax)
o Max Water Surface Elevation (WSELmax)




' INUNDATION PROCEDURE

STEP 1. Purpose — filter non-habitable structures
a. Base_Structures: Using the Select by Attributes function,
b. Select all features with an Area <= 600 square feet.

'q A
Select By Attributes &

Layer: [€© Base_Structures ~|
["] Only show selectable layers in this list

Method: lCneate a new selection 'j

[ "FID" *
| “Final_FF" i
| "SQ_FT" i
l

fatie] [usins
e Lo (]|

Is ‘ Get Unique Values | Go To:
SELECT * FROM Base_Structures WHERE:
"SQ_FT" <=600|
Cer | [ Vety |[ Hep ][ Load. ][ Save.. ]

(o ) emy ][ Qo |

L.

c. Delete the selected features and save edits.




STEP 2. Purpose —join attributes from Base_Structures and Base_DMAX_WSEL
a. Spatial Join the Base_Structures shapeflle with the Base_| DMAX WSEL shapéefile to

produce Base_Structures_ DMAX_WSEL shapefile.

Join Operation (optional)

JOULONE_TO_ ey i features are written to the
7| Keep Al Target Features (optional) output. However, the set of
attributes to be transferred
Field Map of Join Features (optional) P can be controlled by the
# Final_FF (Double) | \.H field map parameter
+-5Q_FT (Double) =
+)- Acres (Double) ?‘
+- 1D (Short) 22
+1-Dmax (Double) P
- WSELMax (Double) ; “\
| beia
|
|[&]
Match Option (aptonal) K i L
INTERSECT v
Search Radius (optional) [7 Lo il L
Feet »
Distance Field Name {optional)
[ ok ][ cowel |[envionments...] [ <<tideHep | [ Toolhep |

b. TARGET = Base_Structures
c. JOIN FEATURES = Base_DMAX_WSEL
d. Join Operation: JOIN_ONE_TO_MANY
e. Match Option: INTERSECT
[ spatisl Join [E=SRE=)
‘ Tooet FeatiEe . Output Feature
| |Base_Structures | ‘E" Class
Join Features ;
[Base DMAX WsEL =l & :o::;nﬁag“:;; il:::utes of
Output Feature Class 3 e the target and join features
| | =) By default, all attributes of

target features and the
attributes of the joined




’ STEP 3. Purpose —filter out all structures with a flow depth less than 0.5 feet
a. Base_Structures_ DMAX_WSEL: Using the Select by Attributes function
b. Select all features with a DMAX value less than 0.5

( Select By Attributes e |

Layer: {€ Base_Structures DMAX_WSEL -]
[ Only show selectable layers in this list

Method: | Create a new selection -

@ Get Unique Values | Go To:

SELECT * FROM Base_Structures_DMAX_WSEL WHERE:
"Dmax" <0.5

‘ [ Cear | Vety || Hep | [ Loag. | [ Save.. |

ok J[ ey ][ Gose |

c. Delete the selected features and save edits.




’ STEP 4. Purpose — create a new attribute field
a. Base_Structures. DMAX_WSEL:
b. Create a new attribute field called INUNDATE

(" add Field (=)
Name: INUNDATE
Tpe:  [Double v
Field Properties
[Precision [o ]
[ Scale [o |
[ ok ][ Concel

c. Right-click the INUNDATE field header and select Field Calculator
d. Subtract the FFE attribute from the WSEL attribute

[ Fietd Caiculator {23
Parser
) VB Script Python
‘ Fields: Type: Functions:
Shape 2% @ s (bs ()
Join_Count ‘2:; (( ))
TARGET_FID | String \Exp 0O
JOIN_FID ] Date Iﬁn): E g
Final_FF = e
SQFT Sin()
Aages sqr ()
D |Tan ()
Dmax B f
[ Show Codeblock = G
I AEIE I
INUNDATE = HUEEHGDE
[WSELMax] - [Final_FF] 2
About calaulating fields [ Clear J [ T ] [ r— J
(o ] [conce |




. STEP 5. Purpose - filter out all structures with a inundation depth less than 0.1 feet
a. Base_Structures_ DMAX_WSEL: Using the Select by Attributes function,
b. Select all features with an INUNDATE value less than 0.1

r ~
Select By Attributes ﬁ
Layer: [© Base_Structures_ DMAX_WSEL Rd

[ Only show selectable layers in this list
Method: [Create a new selection v
"TAW " aRa) g T =
"ID" ‘
| “Dna |
| "WSELMax" E

Bl Iy

(And] |
|
0& [0 () 4TIy |
(&) [ Get Uniue Veles ] Go T

SELECT * FROM Base_Structures_ DMAX_WSEL WHERE:
"INUNDATE" <0.1 -

[ Gear ][ Vety |[ bep ][ Loag. ][ Seye.. |

ok J[ ooy J[ Qoee ]

c. Delete the selected features and save edits.




STEP 6. Purpose — delete all duplicate structure features while keeping only the feature with the

maximum INUNDATE value
a. Base_Structures_ DMAX_WSEL:

b. Use the DISSOLVE geoprocessing tool to dissolve on the ID field unique to each

structure
Using the Statistics Field option:
c. Field: INUNDATE
d. Statistic Type: MAX
e. Uncheck the Create multipart features (optional) box

"‘t\; Dissolve

Input Features

[ Base_Structures_Dmax_WSELmax

Output Feature Class

] Base_Structures_Dmax_WSELmax_FINALI

Dissolve_Field(s) (optional)

[ F0

[ Final_FF
[ sqrFt
[ Acres

D

D WSELmax
[] Dmax

[ munpATE

Select Al | Unselect All

Statistics Field(s) (optional)

Add Field

Field
INUNDATE

<

Statistic Type
MAX

tbu&ut

™ Create multipart features (optional)

I Unsplit lines (optional)

x|

Environments. ..

zl

Show Help >> J

The final resulting shapefile (Base_Structures_ DMAX_WSEL_FINAL) represents the maximum
inundation depth of all FLO-2D grids that intersect each structure.
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Summary of Proposed Storm Drain FLO-2D Discharges (10-yr, 6-hr)

Count of Outflow System StormCAD
Contributing Flow Node Flow Design Laterals
Outfall Outflow Inlet Captured’ Limit? Captured® | Discharge’ to
Description ID Node Nodes (cfs) (cfs) (cfs) (cfs) Pipe

SD 100 - SMtn: W of 16St A1-SMinAve-W(100) 189335 20 6.58 25 76 80 110
SD 101 - SMtn: W of 16St A1-SMtnAve-W(101) 189336 23 10.27 25 57 60
SD 102 - SMtn: E of 16St A1-SMinAve-W(102) 189337 25 30 30 47 50 130
SD 110 - 155t A1-155(110) 189340 21 12.35 25 12 25
SD 130 - 17Way A1-17Way(130) 189338 42 16.68 25 17 25
SD 200- Basin 5 Outlet (Circle K) A1-B5-Outfall(200) 874567 1 4.65 25 5 25 Basin 5 Outlet

, e A1-16S_N(400)
SD 400 - 16St: Dobbins inlet A1-16S8Dob-Inlet(400) 164430 99 136.18 140 136 140

A1-15S&Dob-InletA(500)
SD 500 - 15St: S of Dobbins A1-15S-Dob(500) 163360 94 450 450 450 450
A1-14S(500)

SD 600 - 20St: SMtn to Basin 11 A2-20S-Euclid(600) 213902 23 5.64 20 484 485 601, 610
SD 601 - 20St: S of SMtn Ave A2-20S-Euclid(601) 213903 43 17.35 20 96 100 602

S A2-Euclid20N-Inlet1(602) 603, Basin 10

D602 - - 213904 22 50 50 79 80 i

SD 602 - Euclid: Siesta inlets A2-Siestalnlets(602) Outlets (Siesta Inlets)

- : A2-Euclid-E20S(603)
SD 603 - Euclid: 21stPl inlets A2-21PkInlets(803) 213905 31 28.8 35 29 35 21stPl-Inlets
SD 610 - S Mtn Ave A2-SMA(610) 215083 22 11.84 60 382 385 611
SD 611 - 19St: N of Euclid A2-195(611) 215081 44 120 120 370 370 612

. _ A2-195(612)
SD 612 - 19St: S of Euclid A2-19S-Inlets(612) 215084 15 250 250 250 250 19S-Inlets
SD 700: Basin 11 Outlet A2-20S-Highline(700) 874568 1 24.07 25 24 25 Basin 11 Outlet

1. Flow Captured by the inlet nodes which have the same outlet node number.

2. QOutflow Node Limit restricts the amount of flow removed from the FLO-2D surface. This is necessary so that excessive amounts of flow are not removed fromteh FLO-2D surface when run for larger storm events.

3. Analogous to the flow in the pipe. Equal to the flow captured plus any upstream pipe flows or lateral pipe inflows).

4. Discharge used for the design of that pipe segment.

HYDROSTRUCT-ADMP 10Y6H-Final3.xlsm

Prop-Storm Drain Analysis

1 of 1



Summary of Proposed Storm Drain FLO-2D Discharges (100-yr, 6-hr)

Count of Outflow System StormCAD
Contributing Flow Node Flow Design Laterals
Outfall Outflow Inlet Captured’ Limit* Captured® Discharge" to
Description ID Node Nodes (cfs) (cfs) (cfs) (cfs) Pipe

SD 100 - SMtn: W of 16St A1-SMtnAve-W(100) 189335 20 25 25 125 80 110
SD 101 - SMtn: W of 16St A1-SMinAve-W(101) 189336 23 19.81 25 75 60
SD 102 - SMtn: E of 16St A1-SMtnAve-W(102) 189337 25 30 30 55 50 130
SD 110 - 15St A1-155(110) 189340 21 25 25 25 25
SD 130 - 17Way A1-17Way(130) 189338 42 25 25 25 25
SD 200- Basin 5 Outlet (Circle K) A1-B5-Outfall(200) 874567 1 18.05 25 18 25 Basin 5 Outlet

_ e A1-16S_N(400)
SD 400 - 16St: Dobbins inlet A1-16S&Dob-Inlet(400) 164430 99 140 140 140 140

A1-15S&Dob-InletA(500)
SD 500 - 15St: S of Dobbins A1-15S-Dob(500) 163360 94 450 450 450 450
A1-145(500)

SD 600 - 20St: SMtn to Basin 11 A2-20S-Euclid(600) 213902 23 20 20 510 485 601, 610
SD 601 - 20St: S of SMtn Ave A2-20S-Euclid(601) 213903 43 20 20 105 100 602

S L A2-Euclid20N-Inlet1(602) 603, Basin 10
SD 602 - Euclid: Siesta inlets A2-Siestalnlets(502) 213904 22 50 50 85 80 Outlets (Siesta Inlets)

- ) A2-Euclid-E20S(603)
SD 603 - Euclid: 21stPl inlets A2-21PHlets(603) 213905 31 35 35 35 35 21stPl-Inlets
SD 610 - S Mtn Ave A2-SMA(610) 215083 22 14.52 60 385 385 611
SD 611 - 19St: N of Euclid A2-19S(611) 215081 44 120 120 370 370 612

_ ) A2-195(612)
SD 612 - 19St: S of Euclid A2-19S-Inlets(612) 215084 15 250 250 250 250 19S-Inlets
SD 700: Basin 11 Outlet A2-20S-Highline(700) 874568 1 25 25 25 25 Basin 11 Outlet

1. Flow Captured by the inlet nodes which have the same outlet node number.

2. Outflow Node Limit restricts the amount of flow removed from the FLO-2D surface. This is necessary so that excessive amounts of flow are not removed fromteh FLO-2D surface when run for larger storm events.
3. Analogous to the flow in the pipe. Equal to the flow captured plus any upstream pipe flows or lateral pipe inflows).

4. Discharge used for the design of that pipe segment.

HYDROSTRUCT-ADMP-100Y6H-Final3.xlsm

Prop-Storm Drain Analysis 1of 1




. Alternative 1:
South Mountain Avenue

Main Line

(100 series)




Scenario: Base
OF-3
Piop
\\ 100 pro1 10 p102 102 p103 103 p104 p105 p106 106 p107 107
104 100
o
o, 2
: Q
o
110
=
T
133
Bentley StormCAD V8i (SELECTseries 2)
100.stc Bentley Systems, Inc. Haestad Methods Solution Center
10/24/2013 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA
+1-203-755-1666

[08.11.02.38]
Page 1 of 2



Hohokam A

P Level 3

100 Series Storm Drain Summary

Total
Start Stop Length | Number System Velocity Invert Invert Hydraulic Grade | Hydraulic Grade Elevation Elevation Froude Capacity (Full

Label| Node Node | Diameter | (Scaled) |of Barrels Flow (Average) | (Upstream) | (Downstream) | Slope Line (In) Line (Out) Ground (Start) | Ground (Stop) [Manning's n| Number Flow)

(in) (ft) (ft*/s) (ft/s) (ft) (ft) (ft/ft) (ft) (ft) (ft) (ft) (ft/s)
p100 100 OF-3 48 112.8 1 80 10.67 1205.88 1205 0.008 1208.59 1207.34 1214.33 1212.55 0.013 1.365 126.75
pl01 101 100 48 214.4 1 80 10.7 1207.56 1205.88 0.008 1210.27 1209.05 1214.99 1214.33 0.013 1.372 127:27
p102 102 101 48 330 1 80 10.23 1209.87 1207.56 0.007 1212.58 1210.31 1217.1 1214.99 0.013 1.278 120.17
pl03 103 102 42 347.4 1 60 9.5 1212.3 1209.87 0.007 1214.73 1212.66 1219.51 1217.1 0.013 1.228 84.19
pl04 104 103 42 346.8 1 60 9:5 1214.73 1212.3 0.007 1217.16 1214.77 1221.64 1219.51 0.013 1.228 84.19
p105 105 104 42 47.5 4 60 9.43 1215.06 1214.73 0.007 1217.49 1217.26 1222.06 1221.64 0.013 1.213 83.42
p106 106 105 36 347 1 50 9.3 1217.73 1215.06 0.008 1220.03 1217.59 1223.73 1222.06 0.013 1.166 58.5
pl07 107 106 36 347 1 50 9.15 1220.3 1217.73 0.007 1222.6 1220.08 12253 1223.73 0.013 1.131 57.4
pl10 110 102 24 330 1 15 11.42 1219.27 1209.87 0.028 1220.67 1212.67 1223.24 1217.1 0.013 2.474 38.18
plll 111 110 24 330 1 15 9.39 1224.82 1219.27 0.017 1226.22 1220.71 1229.02 1223.24 0.013 1.853 29.34
p130 130 107 24 354.1 1 20 10.07 1226.29 1220.3 0.017 1227.9 1223.3 1231.29 1225.3 0.013 1.762 29.43
p131 131 130 24 198.3 1 20 8.25 1228.34 1226.29 0.01 1229.95 1228.25 1233.34 1231.29 0.013 1.252 23.02
p132 132 131 24 203.5 1 20 9.53 1231.34 1228.34 0.015 1232.95 1230.3 1236.34 1233.34 0.013 1.61 27.43
p133 133 132 24 221.6 i 20 8.37 1233.72 1231.34 0.011 1235.33 1233.51 1238.72 1236.34 0.013 1.287 23.42




Alternative 1:
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(400 series)




400

p400

500

p401

402

403

p402

401

€0td




Hohokam ADMP Level 3
400 Series Storm Drain Summary

Total
Length | Number System Velocity Invert Invert Hydraulic Grade| Hydraulic Grade Elevation Elevation Froude Capacity (Full
Diameter | (Scaled) [of Barrels Flow (Average) | (Upstream) | (Downstream)| Slope Line (In) Line (Out) Ground (Start) | Ground (Stop) |Manning's n| Number Flow)
(in) (ft) (f%/s) (ft/s) (ft) (ft) (ft/ft) (ft) (ft) (ft) (ft) (ft/s)
48 240.4 1 140 11.14 1216.21 1213.3 0.012 1220.77 1218.49 1227.23 1224.59 0.013 1.503 158.16
48 487.1 1 140 14.4 1222.3 1216.21 0.013 1225.81 1221.01 1232.22 1227.23 0.013 1.541 160.62
48 600 1 140 14.36 1229.75 1222.3 0.012 1233.26 1226.11 1235.75 1232.22 0.013 1.533 160.05
48 395 1 140 14.42 1234.7 1229.75 0.013 1238.21 1234.64 1242.7 1235.75 0.013 1.544 160.79
48 600 1 140 14.7 1242.57 1234.7 0.013 1246.08 1238.29 1252.57 1242.7 0.013 1.6 164.5
48 600 1 140 14.52 1250.22 1242.57 0.013 1253.73 1246.16 1263.47 1252.57 0.013 1.565 162.16
48 99.5 1 140 11.14 1251.62 1250.22 0.014 1255.82 1254.87 1262.12 1263.47 0.013 1.684 170.13




Alternative 1:
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Main Line
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Hohokam ADMP Level 3
500 Series Storm Drain Summary

Total

Stop Length | Number System Velocity Invert Invert Hydraulic Grade | Hydraulic Grade Elevation Elevation Froude Capacity (Full
Node | Diameter | (Scaled) |of Barrels Flow (Average) | (Upstream) | (Downstream)| Slope Line (In) Line (Out) Ground (Start) | Ground (Stop) |Manning's n| Number Flow)
(in) (ft) (ft*/s) (ft/s) (ft) (ft) (ft/ft) (ft) (ft) (ft) (ft) (ft3/s)
OF-3 60 151.5 2 583 14.85 1213.3 1211.82 0.01 1218.49 1216.46 1224.59 1221.96 0.013 1.17 513.96
500 60 336.5 2 450 14.62 1218.83 1215.63 0.01 1223.08 1219.96 1230.78 1224.59 0.013 0.903 508.3
501 60 386.6 2 450 14.97 1223.53 1219.63 0.01 1227.78 1223.21 1238.66 1230.78 0.013 0.903 522.87
502 60 37.7 2 450 14.93 1227.95 1227.57 0.01 1232.2 1231.46 1240.02 1238.66 0.013 0.903 520.86
503 60 626 2 450 14.93 1238.76 1232.5 0.01 1243.01 1236.09 1253.26 1240.02 0.013 0.903 520.86
504 60 603.8 2 450 14.85 1249.23 1243.26 0.01 1253.48 1246.86 1264.73 1253.26 0.013 0.903 517.83
505 60 626.6 2 450 14.93 1259 1252.73 0.01 1263.25 1256.32 1269.58 1264.73 0.013 0.903 520.86
506 60 429.6 2 450 14.88 1266.58 1262.31 0.01 1270.83 1265.91 1279.38 1269.58 0.013 0.903 519.04
507 60 4239 2 450 14.8 1275.66 12715 0.01 1279.91 1275.11 1288 1279.38 0.013 0.903 515.92




Alternative 2:
19" & 20™ Street
Main Line

(600 series)
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Hohokam ADMP Level 3
600 Series Storm Drain Summary

Total
Start Stop Length | Number System Velocity Invert Invert Hydraulic Grade | Hydraulic Grade Elevation Elevation Froude Capacity (Full

Label Node Node | Diameter | (Scaled) |of Barrels Flow (Average) | (Upstream) | (Downstream)| Slope Line (In) Line (Out) Ground (Start) | Ground (Stop) |[Manning's n| Number Flow)

(in) (ft) (ft*/s) (ft/s) (ft) (ft) (ft/ft) (ft) (ft) (ft) (ft) (ft*/s)
p600 600 OF-2 60 120.2 2 485 14.89 1212.17 1211 0.01 1216.54 1214.96 1221.32 1220.42 0.013 0.974 514.3
p601 601 600 60 186.9 2 485 12.35 12144 1212.17 0.012 1219.58 1217.96 1224.66 1221.32 0.013 0.974 568.79
p602 602 601 60 478.8 2 485 14.79 1219 1214.4 0.01 122337 1219.66 1232.33 1224.66 0.013 0.974 510.42
p603 603 602 60 659.3 2 385 14.96 1226.11 1219 0.011 1230.08 1225.06 1237.61 1232.33 0.013 0.773 541.02
p604 604 603 72 121.1 1 370 14.89 1230.03 1229.11 0.008 1235.21 1234.07 1239.23 1237.61 0.013 1.129 369.27
p605 605 604 66 377.2 il 330 13.89 1233.33 1230.53 0.007 1239.28 1235.46 1245.67 1239.23 0.013 1.044 289.39
p606 606 605 66 224.6 1: 330 13.89 1238.8 1237 0.008 1244.11 1241.93 1252.1 1245.67 0.013 1.044 300.34
p607 607 606 60 598.2 1 290 14.77 1248.3 1242.3 0.01 1254.43 1246.93 1262.39 1252.1 0.013 1.164 260.86
p608 608 607 60 403.6 1 250 12.73 1252.98 1248.3 0.012 1258.32 1254.59 1273.16 1262.39 0.013 1.517 280.3
p609 Inlet 608 54 73.6 I 250 1572 1254.3 1253.48 0.011 1261.02 1259.82 1273 1273.16 0.013 1.306 206.99
p610 610 602 48 440 1 100 13.26 1231.24 1225.96 0.012 1234.27 1228.28 1240.47 1232.33 0.013 1.692 157.34
p611 611 610 48 440 1 100 13.26 1236.52 1231.24 0.012 1239.55 1234.33 1249.71 1240.47 0.013 1.692 157.34
p612 612 611 48 452.8 1 80 10.61 1240 1236.52 0.008 1242.71 1239.61 1253.94 1249.71 0.013 1.354 125.89
p618 618 612 48 275.2 1 80 9.35 1241.53 1240 0.006 1244.24 1243.35 1250.45 1253.94 0.013 1.103 75.04
p613 613 618 48 174.6 b 80 9.33 1242.5 1241.53 0.006 1245.21 1244.28 1250.59 1250.45 0.013 11 74.9
p614 614 613 36 516.8 1 30 8.32 1246.47 12425 0.008 1248.24 1245.27 1252.69 1250.59 0.013 1.338 58.44
p615 615 614 30 266.7 1 30 10.18 1250 1246.47 0.013 1251.87 1248.63 1257.14 1252.69 0.013 1.642 47.16
p616 616 615 30 162 1 30 10.12 1252.11 1250 0.013 1253.98 1251.91 1258.85 1257.14 0.013 1.627 46.81
p617 Inlet 613 48 91.4 1 50 14.56 1244.8 12425 0.025 1246.92 1245.54 125737 1250.59 0.013 2.672 159.94




Alternative 2:
Baseline Road
Main Line
(700 series)
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Hohokam Al
700 Series Storm Drain Summary

P Level 3

Total
Start Stop Length Number System Velocity Invert Invert Hydraulic Grade| Hydraulic Grade Elevation Elevation Froude Capacity (Full

Label| Node Node | Diameter | (Scaled) |of Barrels Flow (Average) | (Upstream) | (Downstream)| Slope Line (In) Line (Out) Ground (Start) | Ground (Stop) |Manning's n| Number Flow)

(in) (ft) (ft*/s) (ft/s) (ft) (ft) (ft/ft) (ft) (ft) (ft) (ft) (ft*/s)
p700 700 OF-3 24 135.3 1 25 7.96 1164.6 1163.22 0.01 1166.56 1164.98 1181.5 1180.9 0.013 0.992 22.87
p701 701 700 24 330 1 25 7.96 1167.96 1164.6 0.01 1170.67 1166.64 1182.7 1181.5 0.013 0.992 22.83
p702 702 701 24 329.8 1 25 7.96 1171.33 1167.96 0.01 1174.8 1170.77 1183.94 1182.7 0.013 0.992 22.86
p703 703 702 24 330 1 25 7.96 1174.69 1171.33 0.01 1178.96 1174.93 1185 1183.94 0.013 0.992 22.83
p704 704 703 24 330.1 't 25 7.96 1178.06 1174.69 0.01 1183.14 1179.11 1186.85 1185 0.013 0.992 22.86
p705 705 704 24 330 1 25 7.96 1181.42 1178.06 0.01 1187.34 1183.31 1187.42 1186.85 0.013 0.992 22.83
p706 706 705 24 317.8 1 25 7.96 1186.1 1181.42 0.015 11913 1187.42 1192.1 1187.42 0.013 1.446 27.44
p707 707 706 24 330 1 25 7.96 1191:59 1186.1 0.017 1195.47 1191.44 1197.59 1192.1 0.013 1.6 29.18
p708 708 707 24 330 1 25 7.96 1197.17 1191.59 0.017 1199.61 1195.58 1203.37 1197.59 0.013 1.62 29.42
p709 709 708 24 330 1 25 10.55 1202.8 1197.17 0.017 1204.56 1199.69 1211.01 1203.37 0.013 1.631 29.55
p710 Inlet 709 24 106 1 25 7.96 1203 1202.8 0.002 1206.5 1205.2 1211.36 1211.01 0.013 0.992 9.83




Basin Volume

Calculations and
Stage-Storage Curves




Basin 5 Basin Volume Rating Curve

Basin 1 is intended to help capture flow. It is not intended to, and does not provide, any signficant detention storage.

It only needs to assure overtopping flow is directed towards the existing channel and culvert and not the street.
Therefore no rating curve is provide and Basin 1 is not discussed in the sizing of basins for the 10-yr design.

Basin Volumes 131220.xlsx

Basin 5-10-11

Basin 5 South Basin 5 North Total
Volume Volume Volume
Elevation Area Incremental Cumulative Area Incremental Cumulative Cumulative
(ft) (sq.ft) (cu ft) (acre-ft) (acre-ft) (sqg.ft) (cu ft) | (acre-ft) (acre-ft) (acre-ft)
1202 31,156 0.00 0.00 0.00
1204 95,370 126,526 2.90 2.90 2.90
1206 10,264 0.00 0.00 167,555 | 262,925 6.04 8.94 8.94
1208 72,845 83,109 191 191 200,305 | 367,860 8.44 17.39 19.29
1210 194,292 267,137 6.13 8.04 17.39 25.43
1212 342,988 537,280 12.33 20.37 17.39 37.76
1214 410,132 753,120 17.29 37.66 17.39 55.05
Basin 10 Basin Volume Rating Curve Basin 11 Basin Volume Rating Curve
Volume Volume
Elevation Area Incremental Cumulative Elevation Area Incremental Cumulative
(ft) (sq.ft) (cu ft) (acre-ft) (acre-ft) (ft) (sq.ft) (cu ft) (acre-ft) (acre-ft)
1256 39,282 0.00 0.00 1203 148,503 0.00 0.00
1258 66,555 105,837 2.43 2.43 1204 157,697 | 153,100 3.51 3.51
1260 85,022 151,577 3.48 5.91 1206 185,142 | 342,839 7.87 11.39
1261 94,183 89,603 2.06 7.97 1208 210,846 | 395,988 9.09 20.48
1210 247,572 | 458,418 10.52 31.00
Basin 1 Basin Volume Rating Curve
Volume
Elevation Area Incremental Cumulative
(ft) (sq.ft) (cu ft) (acre-ft) (acre-ft)
1256 1,800 0.00 0.00
1258 6,300 8,100 0.19 0.19
1260 12,500 18,800 0.43 0.62
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. CulvertMaster

FLO-2D Rating Tables




Culvert Designer/Analyzer Report
‘ L3: A1-B5-Outfall(200) and A2-B11toSalt(700) Q10max=24 cfs

Comments: Q10 derived from HYDROSTRUCT.OUT for inlets.

Inlet 198581 max discharge is 5 cfs at 4.39 hrs (basin 5 outlet)
Inlet 198581 max discharge is 24 cfs at 5.95 hrs (basin 10 outlet)

Analysis Component

Storm Event Design Discharge 24.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 24.00 cfs Check Discharge 24.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 0.00 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-24 inch Circular 24.00 cfs 103.07 ft 8.29 ft/s
Weir Not Considered N/A N/A N/A

Title: Hohokam ADMA Project Engineer: 6997

q:\...\level3 ratingtables 12-15-13.cvm SCl-Muscatine CulvertMaster v3.3 [03.03.00.04] |
12/15/13 08:57:59 RBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2




Component:Culvert-1

Culvert Designer/Analyzer Report

L3: A1-B5-Outfali(200) and A2-B11toSalt(700) Q10max=24 cfs

Culvert Summary

Computed Headwater Elev: 103.07 ft Discharge 24.00 cfs
Inlet Control HW Elev. 103.07 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 103.01 ft Control Type Inlet Control
Headwater Depth/Height 1.53

Grades

Upstream Invert 100.00 ft Downstream Invert 90.00 ft
Length 1,000.00 ft Constructed Slope 0.010000 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 1.74 ft
Slope Type Mild Normal Depth 1.78 ft
Flow Regime Subcritical Critical Depth 1.74 ft
Velocity Downstream 8.29 ft/s Critical Slope 0.010303 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 103.01 ft Upstream Velocity Head 1.02 ft
Ke 0.20 Entrance Loss 0.20 ft
Inlet Control Properties

Inlet Control HW Elev. 103.07 ft Flow Control Submerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 34
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS § Scale B

C 0.02430 Equation Form 1

Y 0.83000

Title: Hohokam ADMA
q:\...\level3 ratingtables 12-15-13.cvm
12/15/13 08:57:59 R\Bentley Systems, Inc.

SCl-Muscatine

Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: 6997

CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Rating Table Report

‘ L3: A1-B5-Outfall(200) and A2-B11toSalt(700) Q10max=24 cfs
Range Data:
Minimum  Maximum Increment
Allowable HW E 100.00 110.00 0.50 ft
HW Elev. (ftQischarge (cfg) (D) Dn. V
100.00 0.00 0.00
100.50 1.05 3.67
101.00 3.92 5.40
101.50 8.17 6.62
102.00 13.27 7.49
102.50 18.58 8.04
103.00 23.42 8.18
103.50 24.35 8.37
104.00 24.41 8.39
104.50 24.56 8.43
105.00 24.88 8.50
105.50 25.28 8.60
106.00 25.70 8.71
106.50 26.13 8.81
107.00 26.56 8.92
107.50 26.99 9.03
108.00 27.41 9.14
108.50 27.82 9.25
109.00 28.23 9.36
109.50 28.64 9.47
. 110.00 29.04 9.58

Title: Hohokam ADMA Project Engineer: 6997
g:\...\level3 ratingtables 12-15-13.cvm SCI-Muscatine CulvertMaster v3.3 [03.03.00.04]
12/15/13 08:58:18 RBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Culvert Designer/Analyzer Report
’ L3: A1-SD400 (16thSt-Dobbins to Basin 5) Q10=117cfs

Comments: Q10 derived from HYDROSTRUCT.OQUT for inlet.

Inlet 102424 max discharge is 117 at 4.16 hrs

Analysis Component

Storm Event Design Discharge 117.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 117.00 cfs Check Discharge 117.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation N/A ft
Name Description Discharge HW Elev. Velocity
Culvert-1 1-48 inch Circular 117.00 cfs 106.11ft 12.74 ft/s
Weir Not Considered N/A N/A N/A
Title: Hohokam ADMA Project Engineer: 6997
q:\...\level3 ratingtables 12-15-13.cvm SCi-Muscatine CulvertMaster v3.3 [03.03.00.04]

12/15/13 08:52:44 ”/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2




Culvert Designer/Analyzer Report
‘ L3: A1-SD400 (16thSt-Dobbins to Basin 5) Q10=117cfs

Component:Culvert-1

Culvert Summary

Computed Headwater Elev: 106.11 ft Discharge 117.00 cfs
Inlet Control HW Elev. 106.11 ft Tailwater Elevation N/A ft
Outlet Control HW Elev. 105.91 ft Control Type Inlet Control
Headwater Depth/Height 1.53

Grades

Upstream Invert 100.00 ft Downstream Invert 90.00 ft
Length 1,000.00 ft Constructed Slope 0.010000 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 2.74 ft

Slope Type Steep Normal Depth 2.74 ft

Flow Regime Supercritical Critical Depth 3.26 ft

Velocity Downstream 12.74 ft/s Critical Slope 0.006697 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 4.00 ft

Section Size 48 inch Rise 4.00 ft
‘ Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 105.91 ft Upstream Velocity Head 1.77 ft

Ke 0.50 Entrance Loss 0.88 ft

Inlet Control Properties

Inlet Control HW Elev. 106.11 ft Flow Control Submerged

Inlet Type Square edge w/headwall Area Full 12.6 ¢ i

K 0.00980 HDS 5 Chart 1 ‘

M 2.00000 HDS 5 Scale 1 ‘

¢} 0.03980 Equation Form 1 !

Y 0.67000 ‘
Title: Hohokam ADMA Project Engineer: 6997
q:\...\level3 ratingtables 12-15-13.cvm SCl-Muscatine CulvertMaster v3.3 [03.03.00.04]
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Rating Table Report
L3: A1-SD400 (16thSt-Dobbins to Basin 5) Q10=117cfs

Range Data:
Minimum Maximum Increment
Allowable HW E 100.00 110.00 0.50 ft

HW Elev. (fifdischarge (cfd) (D) Dn. V

100.00 0.00 0.00

100.50 1.33 3.59

101.00 5.18 5.40

101.50 11.27 6.81

102.00 19.37 7.97

102.50 29.17 8.96

103.00 40.39 9.82

103.50 52.70 10.55

104.00 65.77 11.18

104.50 79.27 11.71

105.00 92.87 12:45

105.50 106.15 12.51

106.00 115.12 12.70

106.50 123.43 12.85

107.00 131.22 12.96

107.50 138.58 13.02

108.00 145.56 13.02

108.50 152.22 12.90

109.00 156.42 13.02

109.50 1568.20 13.14

110.00 160.32 13.28
Title: Hohokam ADMA Project Engineer: 6997
q:\...\level3 ratingtables 12-15-13.cvm SCI-Muscatine CulvertMaster v3.3 [03.03.00.04)

12/15/13 08:53:05 F/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1




Culvert Designer/Analyzer Report
L3: A1-SD500 (15th St-Dobbins to Basin 5) Q10=340cfs

Comments: Q10 derived from HYDROSTRUCT.OUT for inlet.

Inlet 78620 max discharge is 339 at 4.05 hrs

Analysis Component

Storm Event Design Discharge 340.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 340.00 cfs Check Discharge 340.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 0.00 ft
Name Description Discharge HW Elev. Velocity
Culvert-1 2-60 inch Circular 340.00 cfs 106.46 ft  18.38 ft/s
Weir Not Considered N/A N/A N/A
Title: Hohokam ADMA Project Engineer: 6997
q:\...\level3 ratingtables 12-15-13.cvm SCIl-Muscatine CulvertMaster v3.3 [03.03.00.04]
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Culvert Designer/Analyzer Report
. L3: A1-SD500 (15th St-Dobbins to Basin 5) Q10=340cfs

Component:Culvert-1

Culvert Summary

Computed Headwater Elev: 106.46 ft Discharge 340.00 cfs
Inlet Control HW Elev. 106.30 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 106.46 ft Control Type Entrance Control
Headwater Depth/Height 1.29

Grades

Upstream Invert 100.00 ft Downstream Invert 80.00 ft
Length 1,000.00 ft Constructed Slope 0.020000 fu/ft

Hydraulic Profile

Profile 82 Depth, Downstream 2.39 ft

Slope Type Steep Normal Depth 2.39 ft

Flow Regime Supercritical Critical Depth 3.74 ft

Velocity Downstream 18.38 ft/s Critical Slope 0.005164 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 5.00 ft

Section Size 60 inch Rise 5.00 ft
‘ Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 106.46 ft Upstream Velocity Head 1.81 ft

Ke 0.50 Entrance Loss 0.91 ft

Inlet Control Properties

Inlet Control HW Elev. 106.30 ft Flow Control Transition

Inlet Type Square edge w/headwall Area Full 39.3 ft?

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
Title: Hohokam ADMA Project Engineer: 6997
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Rating Table Report

L3: A1-SD500 (15th St-Dobbins to Basin 5) Q10=340cfs

Range Data:
Minimum  Maximum Increment
Allowable HW E 100.00 110.00 0.50 ft
HW Elev. (ftischarge (cfé) (D)Dn. V
100.00 0.00 0.00
100.50 3.00 4.58
101.00 11.72 6.93
101.50 25.71 8.78
102.00 44.53 10.34
102.50 67.68 11.70
103.00 94.65 12.90
103.50 124.92 13.97
104.00 167.93 14.94
104.50 193.09 15.80
105.00 229.81 16.57
105.50 267.47 17.26
106.00 305.49 17.88
106.50 343.32 18.43
107.00 378.63 18.89
107.50 403.41 19.18
108.00 426.74 19.44
108.50 448.87 19.68
109.00 469.95 19.89
109.50 490.13 20.07
110.00 509.51 20.24

Title: Hohokam ADMA
g:\...\level3 ratingtables 12-15-13.cvm

12/15/13 08:53:55 R/Bentley Systems, Inc.

Project Engineer: 6997
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Culvert Designer/Analyzer Report
L3: A2-Siesta-Inlet1A(602) and Inlet2A(602) Q10=23cfs

Comments: Q10 derived from HYDROSTRUCT.OUT for inlets.

Inlet 114845 max discharge is 23 cfs at 4.54 hrs
Inlet 113928 max discharge is 23 cfs at 4.54 hrs

Each inlet is a separate pipe and this analysis is use to derive both rating tables.

Analysis Component

Storm Event Design Discharge 23.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 23.00 cfs Check Discharge 23.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 0.00 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-24 inch Circular 23.00 cfs 102.95 ft 8.20 ft/s
Weir Not Considered N/A N/A N/A

Title: Hohokam ADMA

q:\...\level3 ratingtables 12-15-13.cvm SCI-Muscatine
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Culvert Designer/Analyzer Report
‘ L3: A2-Siesta-Inlet1A(602) and Inlet2A(602) Q10=23cfs

Component:Culvert-1

Culvert Summary

Computed Headwater Elev: 102.95 ft Discharge 23.00 cfs
Inlet Control HW Elev. 102.95 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 102.92 it Control Type Inlet Control
Headwater Depth/Height 1.48

Grades

Upstream Invert 100.00 ft Downstream Invert 90.00 ft
Length 1,000.00 ft Constructed Slope 0.010000 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 1.67 ft
Slope Type Steep Normal Depth 1.67 ft
Flow Regime Superecritical Critical Depth 179 #
Velocity Downstream 8.20 ft/s Critical Slope 0.009682 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 102.92 ft Upstream Velocity Head 1.01 ft
Ke 0.20 Entrance Loss 0.20 ft

Inlet Control Properties

Inlet Control HW Elev. 102.95 ft Flow Control Submerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 3.1 ft?
K 0.00180 HDS 5 Chart 3
Y] 2.50000 HDS 5 Scale B |
C 0.02430 Equation Form 1 ‘
Y 0.83000 i
\
|
|
\
|
|
Title: Hohokam ADMA Project Engineer: 6997
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Rating Table Report

‘ L3: A2-Siesta-Inlet1A(602) and Inlet2A(602) Q10=23cfs
Range Data:
Minimum Maximum Increment
Allowable HW E 100.00 110.00 0.50 ft
HW Elev. (ftlhscharge (cfsl) (D) Dn.V
100.00 0.00 0.00
100.50 1.05 3.67
101.00 3.92 5.40
101.50 8.17 6.62
102.00 13.27 7.49
102.50 18.58 8.04
103.00 23.42 8.18
103.50 24.35 8.37
104.00 24.41 8.39
104.50 24.56 8.43
105.00 24.88 8.50
105.50 25.28 8.60
106.00 25.70 8.71
106.50 26.13 8.81
107.00 26.56 8.92
107.50 26.99 9.03
108.00 27.41 9.14
108.50 27.82 9.25
109.00 28.23 9.36
109.50 28.64 9.47
. 110.00 29.04 9.58

Title: Hohokam ADMA Project Engineer: 6997
g:\...\level3 ratingtables 12-15-13.cvm SCl-Muscatine CulvertMaster v3.3 [03.03.00.04]
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Culvert Designer/Analyzer Report
‘ L3: A2-SD612 (19thStinlet) Q10=184cfs

Comments: Q10 derived from HYDROSTRUCT.OUT for inlets.

Inlet 122288 max discharge is 63 cfs
Inlet 123236 max discharge is 61 cfs
Inlet 124183 max discharge is 60 cfs
Combined max discharge is 184 cfs

The 3 FLO-2D inlets are assumed to represent a single storm drain. The total rating table for the storm drain inlet is therefore divided by 3 and
used as the rating table for each FLO-2D inlet and the total combined discharge is the assumed Q10 captured at the inlet.

Analysis Component

Storm Event Design Discharge 184.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 184.00 cfs Check Discharge 184.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation N/A ft
Name Description Discharge HW Elev. Velocity
Culvert-1 1-54 inch Circular 184.00 cfs 108.30ft 18.69 ft/s
Weir Not Considered N/A N/A N/A
Title: Hohokam ADMA Project Engineer: 6997
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Culvert Designer/Analyzer Report
. L3: A2-SD612 (19thStinlet) Q10=184cfs

Component:Culvert-1

Culvert Summary

Computed Headwater Elev: 108.30 ft Discharge 184.00 cfs
Inlet Control HW Elev. 108.30 ft Tailwater Elevation N/A ft
Outlet Control HW Elev. 107.57 ft Control Type Inlet Control
Headwater Depth/Height 1.84

Grades

Upstream Invert 100.00 ft Downstream Invert 90.00 ft
Length 500.00 ft Constructed Slope 0.020000 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 2.67 ft
Slope Type Steep Normal Depth 2.67 ft
Flow Regime Supercritical Critical Depth 3.92 ft
Velocity Downstream 18.69 ft/s Critical Slope 0.007977 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 4.50 ft
Section Size 54 inch Rise 4.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 107.57 ft Upstream Velocity Head 2.43 ft
Ke 0.50 Entrance Loss 1.22 ft

Inlet Control Properties

Inlet Control HW Elev. 108.30 ft Flow Control Submerged

Inlet Type Square edge w/headwall Area Full 15.9 ft?

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
Title: Hohokam ADMA Project Engineer: 6997
g:\...\level3 ratingtables 12-15-13.cvm SCl-Muscatine CulvertMaster v3.3 [03.03.00.04]
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Rating Table Report
L3: A2-SD612 (19thStinlet) Q10=184cfs

Range Data:
Minimum  Maximum Increment
Allowable HW E 100.00 110.00 0.50 ft
HW Elev. (fthischarge (cfg) (D) Dn. V Y3
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Title: Hohokam ADMA Project Engineer: 6997
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& APPENDIX D

Cost Estimates

Appendix D: Cost Estimates




Recommended Plan Cost Estimate Summary

Recommended Plan Cost

Description Construction Land Acquisition Total

Area 1
Element 1 (Circle K Basin) $8,290,000 $2,767,000 $11,057,000
Element 2 (14/15th St Storm Drain) $3,263,000 $0 $3,263,000
Element 3 (16th St/Arrdmore Rd Storm Drain) $1,221,000 $60,000 $1,281,000
Element 4 (S. Mtn Ave/17th Way Storm Drain) $1,156,000 $0 $1,156,000
Subtotal Area 1 $13,930,000 $2,827,000 $16,757,000

Area 2
Element 5 (Basin 11 & Outfall Storm Drain) $2,575,000 $1,194,000 $3,769,000
Element 6 (20th St/Euclid Ave Storm Drain) $1,726,000 $3,000 $1,729,000
Element 7 (19th St/S. Mtn Ave Storm Drain) $1,642,000 $82,000 $1,724,000
Element 8 (Basin 10/ Heard Scout Pueblo BSC) $933,000 $502,000 $1,435,000
Subtotal Area 2 $6,876,000 $1,781,000 $8,657,000
Recommended Plan $20,806,000 $4,608,000 $25,414,000

Level 3 cost estimate 14-01-26.xIsx

Summary



Area 1




Area 1 Cost Estimate

All Area 1 Elements

Notes:

1) Excavation Unit Prices increased to account for basin amenities and design elements.
2) Storm Drain Unit Prices increased to account for catch basins, pipe laterals, and other design elements.
3) Circle K Park reconctruction costs are detailed and estimated separately (see costs for "Element 1 (Circle K Park Reconstruction Cost Reference)".

4) Estimated land cost for cost analysis purpose only

Level 3 cost estimate 14-01-26.xIsx

Description Unit Quantity Unit Price Cost
Construction Costs
Misc. Removals (pavement, fencing, culverts, etc...) LS 4 $75,000 $300,000
Basins
Basin 1 (16th St & Dobbins) Excavation cY 1,332 $8.40 $11,189
Basin 1 (16th St & Dobbins) Fill cY 593 $3.00 $1,779|
Basin 5 Excavation cY 149,800 $8.40 $1,258,320
Basin 5 Fill cY 35,460 $3.00 $106,380
Storm Drains
24in LF 1,773 $120 $212,760
36in LF 694 $160 $111,040
42in LF 742 $190 $140,980
48 in LE 3,680 $220 $809,600
60 in LF 7,245 $290 $2,101,050
Manholes EA 20 $6,000 $120,000
Drop Structures EA 8 $10,000 $80,000
Headwalls EA 5 $8,000 $40,000
Inlet Structures EA 2 $10,000 $20,000
Utility Relocations
Water EA 19 $10,000 $190,000
Landscaping Basin 1 (16th St & Dobbins) AC 0.7 $40,000 $28,000
Park Reconstruction (Basin 5-Circle K Park)* LS 1.0 $4,475,550 $4,475,550
Subtotal Construction $10,006,648
Contingency (20%) $2,001,330
Subtotal Construction (w/Contingency) $12,007,977
Design Cost (10% incl. Contingency Cost) $1,200,798
Construction Administration (6% incl. Contingency Cost)) $720,479
Total Construction & Design Costs (rounded to $1000) $13,930,000
Land Acquisition/Right-of-Way Costs
Basin 1 (Vacant parcel 16th St/Dobbins) AC 0.69 $87,120 $59,828
Basin 5 (Circle K Park)* AC 31.76 $87,120 $2,766,757
Total Land Acquisition/Right-of-Way Costs (rounded to $1000) $2,827,000
TOTAL COST ESTIMATE $16,757,000

Area 1 Total



Level 3 Area 1 Combined: Land Acquisition Cost Estimate

Parcel Unit

Reason for Parcel Location Area Area Parcel Cost Total

Acquisition APN (sq ft) (acre) Take | Status Zoning (per sq ft) Cost
Basin 1 (Vacant parcel 16th St/Dobbins) | 300-39-005N | NW 16th St & Dobbins 29,914 0.69 Full Vacant Residential $2.00 $59,828
Basin 5 (Circle K Park)’ a2 cicle K Park 1383378 | 3176 | - | Park Park 5200 | $2766,757

1,413,292 | 32.44
Total Acquisition (rounded to $1000) $2,827,000
Level 3 cost estimate 14-01-26.xIsx Area 1-ROW



Area 1 Cost Estimate Element 1 (Circle K Basin)
Description Unit Quantity Unit Price Cost
Construction Costs
Misc. Removals (pavement, fencing, culverts, etc...) LS 1 $75,000 $75,000
Basins
Basin 1 (16th St & Dobbins) Excavation CY $8.40 $0
Basin 1 (16th St & Dobbins) Fill CY $3.00 $0
Basin 5 Excavation CY 149,800 $8.40 $1,258,320
Basin 5 Fill CY 35,460 $3.00 $106,380
Storm Drains
24in LF 135 $120 $16,200
36in LF $160 $0
42in LF $190 $0
48 in LF $220 $0
60 in LF $290 $0
Manholes EA $6,000 $0
Drop Structures EA $10,000 $0
Headwalls EA 3 $8,000 $24,000
Inlet Structures EA $10,000 $0
Utility Relocations
Water EA $10,000 $0
Landscaping Basin 1 (16th St & Dobbins) AC $40,000 $0
Park Reconstruction (Basin 5-Circle K Park)® LS 1 $4,475,550 $4,475,550
Subtotal Construction $5,955,450
Contingency (20%) $1,191,090
Subtotal Construction (w/Contingency) $7,146,540|
Design Cost (10% incl. Contingency Cost) $714,654
Construction Administration (6% incl. Contingency Cost)) $428,792
Total Construction & Design Costs (rounded to $1000) $8,290,000
Land Acquisition/Right-of-Way Costs
Basin 1 (Vacant parcel 16th St/Dobbins) AC $87,120 $0
Basin 5 (Circle K Park)* AC 31.76 $87,120 $2,766,757
Total Land Acquisition/Right-of-Way Costs (rounded to $1000) $2,767,000
|

TOTAL COST ESTIMATE $11,057,000
Notes:

1) Excavation Unit Prices increased to account for basin amenities and design elements.
2) Storm Drain Unit Prices increased to account for catch basins, pipe laterals, and other design elements.

3) Circle K Park reconctruction costs are detailed and estimated separately (see costs for "Element 1 (Circle K Park Reconstruction Cost Reference)".
4) Estimated land co