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PROPOSAL FOR MARICOPA COUNTY FLOOD CONTROL
DISTRICT
FY 04-05 CIP PRIORITIZATION
JULY 2003

PROJECT DESCRIPTION

CANDIDATE ASSESSMENT REPORT

This project is proposed to perform a feasibility study within the Cave Creek
Wash floodplain. Cave Creek Wash floodplain has been revised in the past
because of the construction of the Arizona Canal Diversion Channel (ACDC). A
substantial floodplain area within the Special Flood Hazard Area (SFHA) has
been eliminated during these revisions. Currently, floodplain exists from north of
Grand Canal to the Salt River in the south. It is anticipated that one or more
available retention areas within the study area may provide some retention of the
storm water drainage and hence a revision to the existing Special Flood hazard
Area (SFHA) may be warranted. Under the proposal for this project,.it is
intended to investigate the feasibilty of a project(s) to enhance
retention/detention capacity of existing facilities within the study area.

1.0 Agency Priority

This project is number six (6) priority for the City of Phoenix.

2.0 Master Plan Element

Area Drainage Master Study (ADMS), Metro ADMS, has recently been
completed by the Flood Control District of Maricopa County. Under this
proposed feasibility study, new topographical mapping will be used to do further
hydrologic and hydraulic analysis. The Flood Control District of Maricopa County

(FCDMC) has not started an Area Drainage Plan (ADMP) for the area yet.

3.0 Hydrologic/Hydraulic Significance

New hydrology will be developed based on the available topographic mapping.
The hydrology will incorporate potential park and other features to investigate if
adequate volume retention/detention is available to shave off the peak flow of the
storm drainage through the study area. New hydraulic modeling will also be
developed for the purposes of the floodplain re-delineation. Appropriate
methodology for hydraulic modeling and floodplain delineation through urban
watersheds may be applicable for the study. The majority of the north part of the
watershed has become urbanized during the past decade or so.



4.0 Level of Protection

The feasibility study recommendation will propose future projects to revise
floodplain boundary to identify the hazard area for the 100-year event.
Successful implementation of the recommended alternative will protect the
property owners from the 100-yr. Special Flood hazard Area (SFHA).

5.0 Area Protected

Existing floodplain boundary as shown in the Flood Insurance Rate Map (FIRM)
was developed through a study in 1988. The floodplain has never been updated
since that time. Numerous residential, commercial and vacant properties are
included in the current floodplain through the study area. It is anticipated that
with new topographic mapping, incorporating all new developments and other
regional projects within the watershed, a reduced floodplain boundary for the
100-year storm event may be achieved. New hydraulic modeling will also include
existing park features and future potential areas of volume retention. Reduction
in the floodplain boundary through the watershed will remove many existing
residential, commercial and vacant properties from the current floodplain. The
study area extends from north of the Grand Canal to Durango curve to the south.

6.0 Environmental Quality/Area-wide Benefits

The recommended alternative would allow removal of properties from within the
current floodplain boundary. Elimination from within the floodplain boundary will
allow the property owners to not pay flood insurance.

7.0 Total Project Costs

The estimated cost for the feasibility study is approximately $150,000.00. This
includes data collection, survey, analyses of existing hydrology/hydraulics,
alternative analysis and final recommendation.

8.0 Level of Partner Participation

The study is proposed to be funded in its entirety by the Flood Control District of
Maricopa County. The City of Phoenix would propose to contribute staff hours to
review the study and finalize recommended alternative.

9.0 Operation and Maintenance Costs and Operation and
Maintenance Responsibility

The feasibility study will make final recommendation for future projects.
Therefore, no maintenance responsibilities required at this time.
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PROPOSAL FOR MARICOPA COUNTY FLOOD CONTROL
DISTRICT |
FY 03-04 CIP PRIORITIZATION
JULY 2002

PROJECT DESCRIPTION

CAVE CREEK WASH FLOODPLAIN RE-DELINEATION

This study is proposed to re-delineate the existing Cave Creek Wash floodplain
from north of the Grand Canal to the Salt River to the south. Cave Creek Wash
flows through the middle part of the City of Phoenix. Due to construction of the
Arizona Canal Diversion Channel (ACDC), a floodplain re-delineation was
. submitted to the Federal Emergency Management Agency to remove a large

portion of the floodplain. Currently, floodplain exists from north of Grand Canal to
the Salt River in the south. It is also proposed that the floodplain re-delineation
be performed with the available new topographic mapping to revise the existing
floodplain through the area. This portion of the floodplain delineation was
completed in 1988 and has not been updated since.

1.0 Agency Priority

This project is number six (6) priority for the City of Phoenix.

2.0 Master Plan Element

A recent Area Drainage Master Study (ADMS), Metro ADMS, has recently been
completed by the Flood Control District of Maricopa County. Under the study,
new topographical mapping is available for further use. This new mapping will be
used for new hydrology/hydraulics for the purposes of the floodplain re-

delineation. -

3.0 Hydrologic/Hydraulic Significance

New hydrology will be developed based on the available topographic mapping.
The hydrology will incorporate all new developments within the watershed area to
account for an accurate hydrologic analysis. New hydraulic modeling will be
developed for the purposes of the floodplain re-delineation. Appropriate
methodology for hydraulic modeling and floodplain delineation through urban
watersheds may be applicable for the study. The majority of the north part of the
watershed has become urbanized during the past decade or so.



4.0 Level of Protection

The revised floodplain boundary will identify the hazard area for the 100-year
event. The standard requirement for floodplain delineation by the Federal
Emergency Management Agency (FEMA) is a 100-year design storm.

5.0 Area Protected

Existing floodplain boundary as shown in the Flood Insurance Rate Map (FIRM)
was developed through a study in 1988. The floodplain has never been updated
since that time. Numerous residential, commercial and vacant properties are
included in the current floodplain through the study area. It is anticipated that
with new topographic mapping, incorporating all new developments and other
regional projects within the watershed, a reduced floodplain boundary for the
100-year storm event may be achieved. Reduction in the floodplain boundary
through the watershed will remove many existing residential, commercial and
vacant properties from the current floodplain. The study area extends from north

of the Grand Canal to the Salt River to the south.

6.0 Environmental Quality/Area-wide Benefits

The benefit to the property owners within the area would be reduction of the
floodplain boundary an removal of properties from the current FEMA delineated

100-year floodplain.

7.0 Total Project Costs

The estimated cost for the re-delineation effort is approximately $300,000.00.
This includes survey, hydrology, hydraulics, floodplain delineation, and FEMA
submittal for a Letter of Map Revision (LOMR).

8.0 Level of Partner Participation

The study is proposed to be carried out in its entirety by the Flood Control District
of Maricopa County. The City of Phoenix would propose contribute staff hours
with review of the study and FEMA submittal process.

9.0 Operation and Maintenance Costs and Operation and
Maintenance Responsibility

The City of Phoenix will adopt and maintain the revised floodplain through the
Cave Creek Wash from north of Grand Canal to the Salt River to the south.
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24" Avenue and Camelback Road Drainage Final Design Concept Report

1 INTRODUCTION

1.1 Purpose

This Final Design Concept Report is prepared to present the result of the Phased Construction
Concept, which was proposed by the City of Phoenix staff in the coordination meeting on July
1%, 2003 and subsequent to the review of the recommendations offered in the Executive
Summary, dated April 02, 2003. The proposed Phased Construction Concept was driven by two
main objectives:

1. Preference of having one regional basin along the north side of Camelback Road
2. Limiting the regional basin’s (Phase I) construction cost to the current available funds.

This Phased Construction Concept was presented in the Revise Executive Summary format to
City of Phoenix staff and was approved in concept. This report identifies four distinct
construction phases at four different locations throughout the study area. These phases are
described in detail in Section 4.

1.2 Background and Scope

The City of Phoenix (COP) retained Premier Engineering Corporation (Premier) to identify the
extent of the flooding problems in the vicinity of 24" Avenue and Camelback Road and to
develop possible flood protection alternatives in order to enhance public safety for local
residents and adjacent businesses. Flooding occurs on Camelback Road and the inundation
extends onto properties to the north of Camelback Road. The Bill Luke automobile dealership
to the south of Camelback Road has also experienced flooding. Many homes in this area
experience flooding (up to one foot in depth) on a semi-annual or annual basis. Many residents
use boards and/or sandbags to block flow of storm water to their homes.

During the course of the study and input received from the public two additional flooding
locations were identified within the project study area. One in the vicinity of the 21* and
Turney Avenues intersection (south of Camelback Road) and the other in the vicinity of the
23" and Northern Avenues intersection. Premier was further tasked to investigate and
determine possible mitigation measures for these areas as well.

The study area is bounded by the Arizona Canal to the north, Grand Canal to the south, I-17 to
the west and 19™ Avenue to the east. Since some areas west of I-17 drain to the study area
through storm drains under the freeway, these areas were included in the hydrology. Figures 1
and 2 show this project area.

The topography of the watershed tends to route storm water toward an area between 19
Avenue and 15™ Avenue at Camelback Road. This study did not focus on flows east of 19"

Avenue.

PREMIER Page 1
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24" Avenue and Camelback Road Drainage Final Design Concept Report

1.3 Previous Reports and Studies

The Maryvale Area Drainage Master Study and the Christown Mall Area Drainage Master
Study were utilized in the preparation of the hydrologic analysis. Topographic mapping was
provided by the City of Phoenix and Flood Control District of Maricopa County. A drainage
report by Primatech Engineers, “Drainage Recommendations of Local Drainage Problems
North and Central Service Centers (Index No. ST-955237)”, was prepared for the City of
Phoenix in 1997. The report titled “Route Study Report — 23" Ave. Storm Drain” written in
1976 by Henningson, Durham and Richardson outlined a 23™ Avenue storm drain concept. The
proposed storm drain was designed to intercept and convey the 2-year flows. A secondary
report titled “23™ Avenue Storm Drain Study Arizona Canal to McDowell Road” was prepared
in August 1984 by Anderson-Nichols & Company. It re-evaluated the 1976 study hydrology
and proposed utilizing the I-17 storm drain system. Excerpts from these reports are contained in
Appendix W. The Initial Design Concept Report for Interstate 17 Traffic Interchange at
Camelback Road was prepared by Entranco and is dated November 1997. Excerpts are not
included in this report.

1.4 Floodplain Considerations

The majority of the watershed lies in Flood Zone X. This flood zone is defined as:

Areas of 500-year flood; areas of 100-year flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 100-year flood.

This study area is contained in the Flood Insurance Rate Maps, Panels 1665, 1655, 2130.

North of the Grand Canal, there are areas lying in Flood Zone A. These areas are defined as:

Special flood hazard areas inundated by the 100-Year Flood — No base flood elevations determined.

2 EXISTING CONDITION

The watershed contributing to the subject study area is approximately 3.6 square miles and is
completely within the City of Phoenix. The surface gradients range from 1 to 5 percent with a
general direction of flow from the northwest to the southeast. The average slope within the
watershed is approximately 3 percent. The land use is primarily urban consisting of single-
family residential housing developments, apartment complexes, parks and
commercial/industrial areas. Before development the area was primarily agricultural. Salt
River Project (SRP) provides irrigation via numerous channels and pipe systems to the area.
The portion of the watershed between Dunlap Avenue and Northern Avenue, east of 23"
Avenue contains a golf course with lakes and retention basins that receive runoff from the
developments within this area.

In the remainder of the watershed, storm water flows are primarily concentrated in the north-

south arterial/collector streets, 23" Avenue, 21% Avenue and 19" Avenue. In general, the storm
water flows are split to the south and east at the mile streets (Dunlap Avenue, Northern

PREMIER Page 4



24" Avenue and Camelback Road Drainage Final Design Concept Report

Avenue, Glendale Avenue and Bethany Home Road). A small rise to the west of 21% Avenue
subdivides the drainage basin.

The primary flooding locations have been identified to be at 24™ Avenue and Camelback Road.
Runoff 1mpactmg the site is generated in the neighborhoods to the north and east. Runoff is
routed south via 23" and 24™ Avenues and concentrates at Camelback Road. The storm drains
in the immediate area are surcharged or do not function to prevent flooding. The Arizona
Department of Transportatlon (ADOT) constructed detention basins on the northwest and
northeast quadrants of 24™ Avenue and Camelback. These basins have limited capacity to store
the runoff at this location. Each basin is drained to the storm drain system at Camelback Road.
The basins alleviate flooding for only the smallest storm events. Several residents have
constructed block walls or berms in their front yards to mitigate flooding. Figures 3 and 4
show the 24™ Avenue and Camelback Road site.

Residents have also indicated that flooding occurs south of Camelback Road along 21*
Avenue. The residents indicated that the 21®* Avenue alignment follows the historic corridor of
Cave Creek Wash. Homes at Roma Avenue and Turney Avenue have also experienced
frequent flooding. A small rise to the west of 21* Avenue concentrates flows east onto these
streets. It is apparent that the slope of 21* Avenue is minimal at these locations and has resulted
in flooding. Figures 5 and 6 show examples of the flooding experienced along 21* Avenue.

There are numerous storm drain systems within the limits of the watershed. Significant storm
drain systems are located along the east-west arterials:

o Dunlap Avenue (24” to 40” diameter mains) — outfall to a 60” storm drain in 23"
Avenue

e Northern Avenue (18” to 24” diameter mains)

e Glendale Avenue (18” to 36” diameter mains)

e Bethany Home Road (24” to 42” diameter mains)
e Camelback Road (30” diameter main)

e Indian School Road (24” diameter main)

A regional storm drain exists along 19" Avenue. The main varies from a 30” diameter main
south of the Arizona Canal to a 54” diameter main at the Grand Canal. A large diameter storm
drain has been identified in 23 Avenue between Dunlap Avenue and Northern Avenue. This
main varies in size from 54” diameter to 60” diameter. The storm drain appears to end just
south of Northern Avenue. It is not apparent whether storm water remains in the pipe after a
storm event or is metered out through a smaller storm drain. City of Phoenix storm drain maps
I-7, J-7, H-7 and G7 can be referenced for additional iformation.

The points of inflow from the west side of I-17 are at the following locations:
e QOcotillo Road
e Missouri Avenue (24” diameter pipe)

o Colter Street (18 diameter pipe)

PREMIER Page 5



24" Avenue and Camelback Road Drainage Final Design Concept Report

In several locations, storm water ponds adjacent to I-17 (west side). The water then flows
under I-17 via small diameter pipes. The peak discharge generated by the pipes is governed by
the pipe size under I-17.

Figure 3: Typical berms at 24th Avenue and Camelback Road

R

LT A

Figure 4: 24th Avenue and Camelback Road Northwest Detention Basin
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24" Avenue and Camelback Road Drainage Final Design Concept Report

Figure 5: Flooding Along Roma Avenue Near 21°' Avenue

This photo was taken on Roma Avenue looking west towards 21% Avenue.

Figure 6: Ponding along Roma Avenue

This photo was taken after the storm event had passed.
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24" Avenue and Camelback Road Drainage Final Design Concept Report

3 PROJECT PROGRESS HISTORY

The following section summarizes the results and recommendations that were offered in the
Draft DCR and the Executive Summary.

3.1 Draft DCR Report

A Draft DCR Report, dated September 2002, was submitted for review to City of Phoenix and
Flood Control District of Maricopa County (FCDMC). This Draft DCR had developed four
alternatives for flood protection with primary focus on the area around 24" Avenue and
Camelback Road. The Alternative 1 (the “Do Nothing” option) and Alternative “4” (the “23™
Avenue Storm Drain System” option) were determined to be unacceptable and were eliminated
from further analysis and discussion.

The concept of Alternative 2 was to capture the 100-year storm-water runoff in a large regional
basin located north of Camelback Road in the vicinity of 21st Avenue.

Alternative 3 proposed the construction of a series of retention basins throughout the length of
the watershed, by effectively utilizing any existing vacant parcels for storm water retention
facilities.

Alternatives 2 and 3 were determined to be feasible concepts, but due to rather high
construction cost of regional and multi-basin concepts, Premier was tasked with the
development of a concept that is further focused in solving the known and localized flooding
problem (i.e., 24™ Avenue and Camelback Road area) and not the entire study area.

At this time the Draft DCR was closely examined with the changed and present staff of
Premier, which resulted in a significant revisions and corrections to the HEC-1 models, cost
estimates and recommendations. Premier was also tasked to perform the 100-year event Flood
Damage Analysis and determine whether any of the alternatives would be economically
feasible based on the Benefit:Cost analysis. It was agreed that the results be presented in the
form of an executive summary for further discussion and possible acceptance.

3.2 Executive Summary, dated April 02, 2003

The Executive Summary was prepared as an interim to the Final DCR report and was presented
to the City of Phoenix and FCDMC staff during a review meeting on April 2, 2003. The
Executive Summary provided the results of Premier’s further analysis of Alternatives 2
(Regional Basin) and 3 (Multi-Basin) as was described in the Draft DCR. Appendix ZZ
contains a complete copy of the Executive Summary for reference. Following is a summary of
the results presented in the Executive Summary:

Alternative 2 - Further analysis of Alternative 2 determined that this option would require
acquiring a significant amount of developed property for the construction of one single
retention basin. Considering the available construction funds the concept of constructing one
regional basin for 100-year storm event was clearly an impossible task. A further investigation
of the area local to 24™ Avenue and Camelback Road intersection indicated that there are
several vacant or abandoned parcels in the vicinity that could be utilized for retention facilities
and reduce the number of developed properties needed for the construction of a regional
retention basin and therefore reduce the initial construction cost. Furthermore, these vacant
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parcels were adequate in size to provide retention for the 100-year runoff contributing to 24™
Avenue independent of the remaining portions of the watershed. These basins were identified
as Basins C.1 and C.2. There were two compelling reasons for addressing the retention at 24"
Avenue independently by including the Basins C.1 and C.2 as part of the Regional Basin
Concept. 1) Reduces the amount of developed property required to construct a regional
retention basin, and 2) these basins can be constructed as a standalone initial phase and provide
an immediate solution to the known flooding area. The 100-year runoff from the remaining
portion of the watershed would be collected in a regional retention basin located between 23"
Avenue and 21% Avenue just north of Camelback. Alternative 2 also included the construction
of a retention basin located at the southeast corner of 20™ Avenue and Turney (Basin “X”).
Basin “X” will provide retention storage for the 100-year storm water runoff for the
contributing watershed south of Camelback Road.

Alternative 3 - This concept reduced the need to acquire developed properties along the north
side of Camelback Road for the construction of a single regional retention basin by utilizing
additional retention basins upstream. Alternative 3 was further broken into two scenarios
referred to as Alternative 3a and Alternative 3b.

Alternative 3a - It proposed the construction of six retention basins, Basin J, Basin I
(Washington Park), Basin C.1, Basin C.2, Basin A and Basin X. Alternative 3a
utilized Basins J and I to collect the 100-year upstream runoff reducing the amount
of runoff contributing to 21* Avenue and Camelback. Basins C.1 and C.2 were
proposed to collect the 100-year runoff contributing to 24™ Avenue and Camelback.
Basin A would collect the reduced 100-year runoff north of Camelback Road.
Basin X would collect the 100-year runoff south of Camelback Road. A
combination of storm drain systems, roadway re-construction, and spillways would
be required to convey the runoff into the proposed basins.

Alternative 3b — This was identical to Alternative 3a except it eliminated Basin J
reducing the number of retention basins to five. Basin I (Washington Park) was
found to be capable of provide the contributing 100-year runoff retention upstream
with lesser cost than having Basin J. including the excess flows caused by the
elimination Basin J.

The Executive Summary recommended the Alternative 3b as the preferred alternative because
of the least cost and conformance with the possible phased construction.

For the basis of design refer to the Executive Summary included in Appendix ZZ.

A flood damage assessment was performed to determine whether any of the proposed drainage
plans would be economically feasible when analyzed through a benefit: cost analysis. All
variations of the project financial analysis yielded a positive benefit: cost ratio, which indicates
that the project is economically justified, given the assumptions that were used for the analysis.

A detailed cost estimate was prepared for each storm event under each alternative. Also
presented were the results of a detailed flood damage assessment that was performed to
determine whether any of the proposed alternatives would be economically feasible using a
benefit: cost analysis.
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See Appendix ZZ, Table 2 for a copy of the summary of the project costs and benefits
that were computed for the 100-, 25-, 10-, and 2-year storms for Alternative 3b as
presented in the Executive Summary.

4 PHASED CONSTRUCTION CONCEPT

Subsequent to the review of the Executive Summary results and recommendations and
coordination meetings with the staff from City of Phoenix and FCDMC, the Phased
Construction Concept was proposed. Following four phases were identified:

1) Phase I — Camelback Road Regional Basin sized for 25-year storm event

Z) Phase II — Washington Park Basin sized for 50-year storm (minimum). Optimize
the basin size for 100-year storm event, if possible.

3) Phase III — Northern Avenue Basin to eliminate local flooding and if needed,

supplement phase I and II measures to provide 100-year protection,
4) Phase IV — Basin X at the Grand Canal sized for 100-year storm event for the
southern portion of the study area, south of Camelback Road.

These phases are described in detail below and are depicted on the Phased Retention/Detention
Basins Map. See figure 7.

Section 5 provides a detailed hydrological description for each phase.

4.1 Phase | -Regional Retention Basin — Basin “A”

Phase I will include the construction of a single regional retention basin located north of
Camelback Road between 24™ Avenue and 21%* Avenue. This basin is separated only with the
existing alignments of 22" and 23" Avenues assuming that they will remain in service. The
majority of the storm water runoff reaches Camelback Road at two dip sections 1) at 24"
Avenue, which is trapped without any outlet, 2) at 21** Avenue, known as the old Cave Creek
Wash, which flows across the Camelback Road continuing south. The 21* Avenue alignment,
expectedly, conveys a significant portion of the runoff generated in upstream portion of the
project watershed. To capture the flows approaching these two dip sections, the configuration
of Basin “A” was stretched from 24™ Avenue to 21% Avenue utilizing currently developed and

undeveloped properties.
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The proposed basin layout includes three sections; the first will utilize a portion of the
residential neighborhood located on the north side of Camelback Road at 24" Avenue. It
extends north turning and extending east to 23 Avenue. The second section of the basin is
located between 23™ and 22™ Avenues along the south side of Windsor Boulevard. The third
section is located between 22™ and 21% Avenues along the south side of Windsor Boulevard.
These basin sections will be connected across 23 Avenue and 22™ Avenue with equalizing
storm-drain pipes. Minor street reconstruction and storm-drain pipes will be required to convey
the contributing runoffs into the basin. Concrete spillways will be constructed to convey the
storm-water from the streets into the basins at each section.

Basin “A” is sized to handle the 25-year storm event for the entire contributing watershed north
of Camelback Road. The 25-year required volume is 83 acre-feet. In the Executive Summary
dated April, 2003, Basin “A” was sized for the 100-year storm with a resulting required
volume of 113 acre-feet. The City records indicates that there is an existing 27-inch to 30-inch
storm-drain pipe running east-west in Camelback Road, approximately 10-feet deep. This
storm drain pipe is connected to the regional storm drain system in 19™ Avenue and can be
utilized to bleed-off the stored volume of storm water in Basin A.

Figure 8 depicts a graphical exhibit of the proposed layout for Basin “A” including a detailed
cost estimate.

4.2 Phase Il - Washington Park Retention Basin — Basin “|”

Phase II will include reconstructing a portion of Washington Park located north of Maryland
between 23 and 21% Avenues as a retention basin. As a first trial, Basin “I” was sized to
handle the 50-year storm event runoff from the portion of the watershed north of Maryland,
which resulted in a required retention volume of 43 acre-feet. Under this scenario, Basin “A”
was not utilized fully, which was an indication that potentially a 100-year Storm event level of
protection may be provided with completion of this phase. Therefore, it was decided to
optimize the available volume in Basin “A” to 81 acre-feet allowing 2 acre-feet of freeboard,
and sizing Basin “I” for 100-year storm for the portion of the watershed north of Camelback
Road. This resulted in a required retention volume for Basin “T” of 39 acre-feet. Excess runoff
exceeding the capacity at the Washington Park retention basin will overflow and surface drain
eventually contributing to the Camelback/24"™ Avenue retention basin. In the Executive
Summary, Alternative 3b, Basin “I” was sized to handle the 100-year contributing runoff north
of Washington Park which resulting in a required retention volume of 42 acre-feet. Minor
street reconstruction and storm-drain pipes will be required to convey the contributing runoffs
into the Basin “I”. Concrete spillways will be constructed to convey the storm-water from the
adjacent streets into the basin. Appendix A includes a graphical exhibit of the proposed layout
for Basin “I” including a detailed cost estimate.

4.3 Phase Ill - Northern & 23™ Avenues Drainage
Improvements

The concept for Phase III addresses local flooding problems occurring in the vicinity of 73
Avenue and Northern Avenue. The site investigation and study of the record drawings
indicates that the portion of the north half of Northern Avenue west of 23" Avenue intersection
experiences some minor flooding. This is caused mainly due to shallow gradient of the street
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curb and gutter and lack of an outfall for the existing storm drain system in the area. A 607
storm drain pipe exists in 23™ Avenue, which begins at Dunlap Avenue (54”) and ends just
south of Northern (60”) without any outlet.

Since the project watershed is protected from the 100-year storm with the installation of Basin
“A” (phase I) and Basin “I” (Phase II), there was no need to provide a retention basin in this
area unless it was necessitated locally. This report provides two alternatives for solving the
flooding problems at 23" Avenue and Northern Avenue. Alternative 1 would provide a
retention basin located on either side of 23" Avenue just south of Northern Avenue. This
option is the more expensive solution since it will require acquiring approximately 4.7 acres of
developed property for the construction of the basin. Alternative 2 provides a less expensive
solution by constructing a catch basin/bubbler box structure downstream from the intersection.
The proposed catch basin/bubbler box system will provide an outlet for the storm-water
ponding at the intersection. Following is a detailed description of each alternative for Phase III.

e Alternative 1 — Basin “Z”:

Phase III, Alternative 1 would include the construction of a retention basin located near
the intersection of 23 Avenue and Northern Avenue. Alternative 1 would require
acquiring approximately 4.7 acres of currently developed property just south of the
intersection for the construction of a retention basin. Figure 10 depicts a graphical
exhibit of the proposed layout for Basin “Z” including a detailed cost estimate.

This retention basin will be sized to handle the contributing runoff from the existing 60-
inch storm-drain pipe for approximately 25 acre-feet. The existing 60-inch storm-drain
pipe will be extended approximately 400-feet and connected to the proposed Basin “Z”.
According to the City records, the existing 60-inch storm-drain pipe is approximately
18-feet below the street grade, invert = 1181.2+/-.  Therefore the 60-inch storm-drain
pipe would need to be connected to two drywells and bubble up into Basin “Z”. It will
require two drywells to drain the residual storm-water runoff currently being stored in
the existing storm-drain system (see below). This retention basin will eliminate the
local flooding, which occurs in this area. Excess runoff will overflow and surface drain
eventually contributing to the Washington Park retention basin. See Appendix A for an
exhibit of Phase III, Alternative 1 including a detailed cost estimate.

e Alternative 2 — Catch Basin/Drywell:

This Alternative offers a less expensive solution for solving the local flooding problems
at 23 Avenue and Northern Avenue by eliminating the retention basin and subsequent
land acquisition. As-Built records indicate that this 60-inch storm-drain pipe is
approximately 18-feet deep and terminates just south of the intersection of 23" Avenue
and Northern Avenue. Using Manning’s equation, the full flow capacity of this 60-inch
storm-drain pipe is 114 CFS (n=0.012, S=0.40%). Also, an existing 18-inch storm-
drain pipe running east west in Northern Avenue exists, which connects to the 60-inch
storm-drain pipe and continues east eventually connecting to the storm-drain system in
19™ Avenue. The 18-inch storm-drain pipe has a high point located between its
connection to the 60-inch storm-drain pipe and the connection at 19™ Avenue. The
invert elevation of the 18-inch pipe at this high point is 1189.00. This 18-inch pipe
bleeds-off some of the runoff contributing to the 60-inch storm-drain pipe in 934
Avenue to the storm-drain system in 19" Avenue. That portion of the 60-inch storm-
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drain pipe, which is below the high-point elevation of 1189.00 will store storm-water
with no existing outlet for disposal. The residual volume being stored in the 60-inch
pipe is approximately 41,600 cubic feet. Using an assumed percolation rate of 0.25 cfs,
two drywells will be required to drain this residual runoff within 36-hours. Visual
inspection of the area indicates that the street crowns in Northern Avenue and 23"
Avenue are higher than the gutter elevation at the catch basins described above;
therefore, runoff exceeding the storage capacity of the existing storm-drain system
bubbles up through these catch basins and is trapped by the street crowns causing the
street flooding and some flooding of the private properties. This flooding is temporary
due to the bleed-off function provided by the existing 18 pipe.

Phase III, Alternative 2 offers a solution which would provide an outfall for the runoff
being trapped at the intersection of 23" and Northern Avenues as well as provide a
method for draining the storm-water runoff currently being stored in the 60-inch storm-
drain Eipe. Alternative 2 would include the construction of a large catch basin structure
in 23" Avenue south of Northern Avenue. The existing 60-inch storm-drain pipe would
be extended south and connected to this catch basin structure. The catch basin structure
would be located as far south as needed so that the grate would be at a lower elevation
than the existing gutter elevation at the catch basins north and west of the intersection of
23™ Avenue and Northern Avenue. This catch basin structure will provide an outlet for
the storm-water runoff currently being trapped and flooding this area. Excess runoff
exceeding the capacity of the 60-inch storm-drain pipe would bubble up through this
catch basin and continue south to the Washington Park retention basin. The proposed
catch basin would also be connected to a drywell system utilized for draining the runoff
collected in the 60-inch storm-water pipe. See Figure 11 for an exhibit of Phase III,
Alternative 2 including a detailed cost estimate.

4.4 Phase IV — Turney/20™ Avenue Retention Basin “X”

As described in the Executive Summary, Alternative 2 included the construction of a retention
basin located at the southeast corner of 20" Avenue and Turney (Basin “X”). Basin “X” will
provide retention storage for the 100-year storm water runoff for the contributing watershed
south of Camelback Road. A storm-drain system located in 21* Avenue and Turney will be
provided to convey the storm-water runoff into Basin “X”. Basin “X” design concept remains
unchanged as presented in the Executive Summary, except some minor adjustment to the cost
estimate. See Figure 12 for an exhibit of Phase IV including a detailed cost estimate.

5 HYDROLOGIC MODELING

The original hydrologic modeling for this project was presented in the Phase 1 Draft DCR
which was published in September 2002. All modeling was performed with the Corps of
Engineers HEC-1 Program (Flood Hydrograph Package) using hydrologic procedures
published by the Flood Control District of Maricopa County (Clark unit hydrograph and Green-
Ampt)
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February 2003. The results of this review were published in a technical memorandum that was
provided to the City of Phoenix and to the Flood Control District of Maricopa County.

As a result of this review, numerous changes were made to the HEC-1 models for both existing
and proposed conditions. The results of the revised hydrologic modeling, along with updated
drainage plans, cost estimates, and benefit analyses were presented to the City of Phoenix and
to the Flood Control District of Maricopa County in a Final DCR Executive Summary dated
April 2, 2003.

Subsequent coordination meetings with the City of Phoenix (since April 2003) have resulted in
a request by the City to make some modifications to the drainage plans that were published in
the April 2, 2003 Final DCR Executive Summary. Accordingly, the purpose of this report is to
discuss the hydrologic modeling that was undertaken to simulate these modifications, and, to
update the benefit:cost analysis associated with such modifications. These modifications were
previously discussed in the Revised Executive Summary published on August 26, 2003.

The HEC-1 modeling that was performed for this update was implemented in phases that added
additional drainage improvements as work progressed from one phase to the next. A brief
discussion of each phase, as well as its hydrologic performance, is presented in the following
sections.

It should be noted that the drainage plans previously presented in the original Phase 1 Draft
DCR (September 2002) and in the April 2, 2003 Final DCR Executive Summary are not
included in this updated report, except a brief description of each in Section 3, Project Progress
History. The only drainage plans included in this updated report are those previously published
in the August 26, 2003 Revised Executive Summary.

As a matter of technical interest, it should be noted that the HEC-1 models used in this updated
analysis include a revised street diversion routine at the intersection of 23rd Avenue and
Northern Avenue (CP23NO/DV23NO). This modification was made to provide a more
realistic distribution of flow to the east and to the south from this intersection. All storm drain
diverts have also been deleted from the contributing drainage area to this intersection since
there is no reliable data to presently indicate that the storm drains have a known outfall that will
accept a specific rate of flow.

This report also includes copies of the revised HEC-1 models that were prepared for existing
watershed conditions. Plates 1 and 2 (see inside back cover) show the HEC-1 routing
schematics for existing conditions. Models were prepared for the 100-, 25-, 10-, and 2-year, 6-
hour storms. Figures 13(a-d) shows the watershed delineation for the existing conditions. A
complete printout of all input and output data for the 100-year storm is contained in Appendix
A. Appendices B, C, and D present the output summaries for the 25-, 10-, and 2-year storms.
Complete input and output files for both existing conditions, and for proposed drainage plans,
are provided on the enclosed compact disk.
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24" Avenue and Camelback Road Drainage Final Design Concept Report
5.1 Phasel

Phase I consists of constructing a regional retention basin along the north side of Camelback
Road, between 21st Avenue and 24th Avenue.. This basin would consist of three separate
compartments connected by pipes to equalize the water levels in each compartment.

Some minor street re-grading and storm drain construction would be required south of Colter
Street to insure that all upstream flows are captured by the retention basin. No additional
upstream drainage improvements are proposed as part of Phase 1.

The Phase I retention basin has been initially sized to capture 100-percent of the runoff that will
naturally reach this basin during the 25-year, 6-hour storm. As will be discussed in subsequent
Phases, this basin may be downsized as additional upstream drainage improvements are
installed.

Table 1.1 summarizes the inflow volumes to the Camelback Road retention basin for the 2-, 10-
, 25-, 50-, and 100-year, 6-hour storms. As stated in the preceding paragraph, the design storm
for Phase I is the 25-year event, which introduces 83 AF of runoff into this retention basin. The
complete HEC-1 input and output file for the 25-year event is enclosed in Appendix E. The
HEC-1 output summaries for the 100-, 50-, 10-, and 2-year storms are included in Appendices
F, G, H, and I, respectively.

The HEC-1 routing schematics for Phase I are shown on Plates 3 and 4 (see inside back cover).
Plate 9 (page 27) presents an enlarged view of the routing schematic and concentration points
in the vicinity of the proposed detention basin that is located just north of Camelback Road.

Table 1.2 summarizes the estimated street flows that might occur south of Colter Street along
23rd, 22nd, and 21st Avenues. This information, which was used for a preliminary storm drain
system analysis, is considered approximate and should be updated as part of any final design
effort for this project. These flows are considered approximate because the HEC-1 models are
not presently configured in sufficient detail to accommodate a rigorous storm drain design

analysis.

5.2 Phasell

Phase II includes the Camelback Road retention basin discussed in Phase I, and, adds a second
retention basin in Washington Park, which is located north of Maryland Avenue, between 21st

and 23rd Avenues.

Phase II was evaluated in two parts. The initial analysis was based on designing the
Washington Park retention basin to hold 100-percent of the naturally intercepted, upstream
runoff from a 50-year, 6-hour storm. This storage volume was computed as 43 AF (from HEC-

).

A reservoir routing operation was inserted at the Washington Park location and a spillway
geometry (SS record) was coded with a 50-foot bottom width to discharge any retention basin
inflows that exceed 43 AF. The modified HEC-1 model was then run for the 2-, 10-, 25-, 50-,

PREMIER Page 25



Table 1.1
Phase 1
Retention Basin "A" Inflow Volumes
24th Avenue & Camelback Road Drainage Project

Inflow Volume (AF)

Basin Location HEC-1 CP 2-Year 10-Year 25-Year 50-Year 100-Year
Camelback Road DBA-3 25 59 83 101 120
21st Ave to 24th Ave

HEC-1 File P1-2-1 P1-10-1 P1-25-2 P1-50-1 P1-100-1

File: 24th & Camelback, Retention Basin Summary, Aug 2003 .xls
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Table 1.2
Phase 1

Storm Drain Design Flows

24th Avenue & Camelback Road Drainage Project

Peak Discharge (cfs)
Location HEC-1 CP 2-Year 10-Year 25-Year 50-Year 100-Year
23rd Ave, South of Colter RT23CO 19 71 112 147 182
22nd Ave, South of Colter RE22CA 19 71 113 148 183
21st Ave, South of Colter RT21MI 72 249 396 512 635
HEC-1 File P1-2-1 P1-10-1 P1-25-2 P1-50-1 P1-100-1

File: 24th & Camelback, Discharges For Storm Design, Aug 2003.xls
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and 100-year, 6-hour storms. Table 2.1 summarizes the retention basin inflow volumes for this
scenario for both the Washington Park basin and the Camelback Road basin.

As expected, the introduction of the Washington Park basin reduces the inflows to the
Camelback Road basin, as originally computed in Phase I. Accordingly, the second scenario
for Phase II consisted of a 100-year storm analysis that would decrease the storage volume at
Washington Park to a level that would provide 81 AF at the Camelback Road retention basin.
This is 2 AF less than the original Phase 1, 25-year storage volume of 83 AF at the Camelback
Road site. The 2 AF reduction was made to provide a freeboard allowance, while still
maintaining the original 83 AF of excavation volume at this location.

In order to analyze this second scenario, the storage volume at Washington Park was
incrementally reduced until the inflow volume to the Camelback Road basin reached 81 AF
during the 100-year, 6-hour storm. It was found that a non-spill, storage volume of 39 AF at
Washington Park would produce the desired 81 AF inflow volume at Camelback Road. As
with Scenario 1, this volume analysis is based on a 50-foot wide spillway being in-place at
Washington Park to spill any inflows that exceed 39 AF.

The results of the 100-year storm analysis for Scenario 2 (of Phase II) is listed in the right hand
column of Table 2.1. The footnotes at the bottom of this table explain which data columns
belong to which Phase II scenario. Appendix J contains the complete HEC-1 input and output
summary for file P2-100-D for the 100-year event. HEC-1 output summary files for the
remaining Phase II storm events are presented in Appendices K, L, M, N, and O. The HEC-1
routing schematics are shown on Plates 5 and 6 (see inside back cover).

Table 2.2 summarizes the estimated Phase II street flows that could be used for the storm drain
systems that would be constructed to assist in delivering surface flows to both the Washington
Park and Camelback Road retention basins. Results for both Scenario 1 and 2, for the 100-year
storm, are included in Table 2.2.

5.3 Phaselll

Phase III builds upon the Phase I and II plans through the inclusion of an additional retention
basin at the southwest corner of 23rd Avenue and Northern Avenue. At the present time, there
is a 60” storm drain in 23rd Avenue, north of Northern Avenue, that has a small bleed-off
connection to a storm drain in 19th Avenue. Phase III will divert this 60” storm drain to the
proposed retention basin at the southwest corner of 23rd Avenue and Northern Avenue.

The Phase III retention basin was modeled by inserting a new divert routine immediately after
CP23NO (intersection of 23rd and Northern Avenues). This diversion (N23RB/N23IN) directs
a maximum of 114 cfs from the upstream watershed to the new retention basin. This diversion
is based on the capacity of the 60 storm drain that is being re-routed to the retention basin.

Table 3.1 summarizes the runoff volumes to the three retention basins that are included in
Phase III. The two 100-year storm scenarios that were previously discussed for Phase II are
included in Table 3.1. Table 3.2 provides a summary of the revised downstream street flows
that are used for the storm drain systems being evaluated for the Washington Park and
Camelback Road retention basins.
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Table 2.1
Phase 2
Retention Basin "A" & Washington Park Inflow Volumes
24th Avenue & Camelback Road Drainage Project

In{low Volume (AF)
Retention
Basin Location HEC-1 CP 2-Year* 10-Year* 25-Year* 50-Year* 100-Year* 100-Year**
Camelback Road DBA-3 15 34 48 58 71 81
21st Ave to 24th Ave
Washington Park BSN_1 10 25 35 43 51 51
21st Ave to 23rd Ave
See Footnotes For Storage
Spillway Discharge (cfs) WASHPK 0 0 0 0 35 61
At Washington Park
HEC-1 Tile P2-2-1 . P2-10-1 P2-25-1 P2-50-B P2-100-C P2-100-D

* Washington Park retention basin is in-place with a 50-year storage volume of 43 AF.

** Washington Park retention basin is in-place with a storage volume of 39 AF.

File: 24th & Camelback, Retention Basin Summary, Aug 2003 .xls




Table 2.2
Phase 2

Storm Drain Design Flows

24th Avenue & Camelback Road Drainage Project

Peak Discharge (cfs)
Location HEC-1 CP 2-Year* 10-Year* 25-Year* 50-Year* 100-Year* 100-Year**

23rd Ave, South of Colter RT23CO 8 26 44 59 73 73
22nd Ave, South of Colter RE22CA 8 26 45 59 74 74

21st Ave, South of Colter RT21MI 44 133 212 280 347 347
Maryland Avenue, West of 23rd Ave S23IMAA 18 51 74 92 111 111
23rd Ave, South of Glendale Ave CP23GL 31 109 169 215 261 261
21st Ave, South of Glendale Ave 50% of S2IMAA 16 39 54 65 76 76

IEC-1 File P2-2-1 P2-10-1 P2-25-1 P2-50-B P2-100-C P2-100-D

* Washington Park retention basin is in-place with a 50-year storage volume of 43 AF.

** Washington Park retention basin is in-place with a storage volume of 39 AF.

File: 24(h & Camelback, Discharges For Stonn Design, Aug 2003 xls




Table 3.1
Phase 3

Retention Basin "A" & Washington Park Inflow Volumes
24th Avenue & Camelback Road Drainage Project

Inflow Volume (AF)

Retention
Basin Location HEC-1 CP 2-Year* 10-Year* 25-Year* 50-Year* 100-Yr* 100-Year**
Camelback Road DBA-3 15 34 48 58 74 78
21st Ave to 24th Ave
Washington Park BSN_I 9 23 33 40 48 48
21st Ave to 23rd Ave
See Footnotes For Storage
Northern & 23rd Ave N23IN 15 21 23 24 25 25
25 AT Volume Based On
60" S.D. Capacity
Of 114 cfs
Spillway Discharge (cfs) WASIIPK 0 0 0 0 22 45
At Washingion Park
HEC-1 File P3-2-1 P3-10-1 P3-25-1 P3-50-1 P3-100-1 P3-100-D

File: 24th & Camelback, Retention Basin Summary, Aug 2003 .xls

* Washington Park retention basin is in-place with a 50-year storage volume of 43 AT.

** Washington Park retention basin is in-place with a storage volume of 39 AF.




Table 3.2
Phase 3
Storm Drain Design Flows

24th Avenue & Camelback Road Drainage Project

Peak Discharge (cfs)

Location HEC-1CP 2-Year* 10-Year* 25-Year* 50-Year* 100-Year* 100-Year**
23rd Ave, South ol Colter RT23CO 8 26 44 59 73 73
22nd Ave, South of Colter RE22CA 8 26 45 59 74 74
21st Ave, South of Colter RT21MI 44 133 212 280 347 347
Maryland Avenue, West of 23rd Ave S23MAA 18 51 74 92 111 Tl
23rd Ave, South of Glendale Ave CP23GL 26 84 145 195 241 241
21st Ave, South of Glendale Ave 50% of S2IMAA 16 39 54 65 76 76
HEC-1 File P3-2-1 P3-10-1 P3-25-1 P3-50-1 P3-100-1 P3-100-D

* Washington Park retention basin is in-place with a 50-year storage volume of 43 AF.
** Washington Park retention basin is in-place with a storage volume of 39 AF.

New retention basin is in-place at 23rd Ave & Northern Ave to receive 25 AT from 60" storm drain diversion.

File: 24th & Camelback, Discharges For Storm Design, Aug 2003 xls
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Appendix P contains the complete HEC-1 input and output summary for file P3-100-D for the
100-year event. Appendices Q, R, S, T, and U contain output summary files for the remaining
Phase III storm events. The HEC-1 routing schematics for Phase Il are shown on Plates 7 and
8 (see inside back cover).

6 BASIS OF DESIGN

The basis of design for the proposed drainage improvements, Phases I - IV are as follows:

. Retention Basins:
o Depth = 6 feet
o Maximum side slope = 4:1
o Disposal system =Bleed-Off system (where possible)/Drywells
o 100-year capacity (except Phase I — 25-year capacity)
. Storm-Drain System:
o 2-year capacity (except Maryland Avenue — 50-year capacity)
o Minimum slope = 0.30%
o Manning’s “n” = 0.012
o 24-inch — 48-inch pipe = HDPE
o 54-inch — 78-inch pipe = RGRCP
o Maximum catch basin capacity = 10 cfs
. Street Reconstruction:
o Minimum longitudinal slope = 0.20%

o Manning’s “n” = 0.016
o 6-inch Vertical Curb & Gutter

7 COST ANALYSIS

A detailed cost estimate was also prepared for each phase as described above. The cost for
each phase included a list of preliminary construction items with associated unit prices. In
addition, each cost estimate included a 20% contingency fee, a 12% Engineerin Qees, and 5%
Administrative fees. The cost of land acquisition was determified using the Maricopa County
web page listings for full cash values for the year 2004. Seg Appendix A for the detailed cost
estimate for each phase. Following is a summary of the cost estimates to the nearest $1000:

Cost Summary
Phase I Phase I1 Phase III Phase IV
Alternative 1 Alternative 2
$7,196,000 $2,064,000 $2,045,000 $219,000 $1,909,000

PREMIER Page 34



24" Avenue and Camelback Road Drainage Final Design Concept Report
8 FLooD DAMAGE ANALYSIS

A benefit:cost analysis was previously performed for Drainage Alternative 3b in the April 2,
2003 Executive Summary for this project. Since that time, some modifications have been made
to the drainage improvements that were previously evaluated north of Camelback Road. These
modifications are discussed as part of the Phase I, II, and III drainage plans that are presented
in the preceding sections of this report.

The flood damage assessment described in the following paragraphs is a replication of the text
that was published in the April 2, 2003 Executive Summary. Due to the intensive man-hour
effort required to prepare the flood damage estimate, as well as the very close similarities
between the previous Alternative 3b plan versus the updated Phase I and II plans (i.e., both
plans provide essentially the same level of flood damage reduction), a new damage analysis
was not prepared for this updated drainage plan. Accordingly, the updated Benefit:Cost
analysis was based on the previously computed flood damage reduction (for a 100-year storm)
and new installation costs that were developed specifically for Phases I, II, and III.

Phase IV installation costs are for retention basin “X” which is located south of Camelback
Road. No significant changes were made to basin “X” as a result of the updated Phase [, II, and
III drainage plans north of Camelback Road. As a result, the previous basin “X” installation
costs, and damage reductions south of Camelback Road, were retained for this benefit:cost
analysis update.

Table 4 summarizes the Benefit:Cost analysis for the installation of Phases I, II, and IV
(Camelback Road basin, Washington Park basin, and basin “X”). Table 5 presents the same
information when the Phase III retention basin is added near the intersection of 23rd Avenue
and Northern Avenue. It should be noted that no additional flood damage reduction benefits
are reflected in Table 5 to acknowledge the decrease in flooding that will occur immediately
downstream from the 23rd Avenue and Northern Avenue retention basin. As a result, the
benefit:cost ratios in Table 2 are actually lower that what they would be if these additional
damage reductions were included in the table.

A review of the data in Tables 4 and 5 indicates that all plans have Benefit:Cost ratios that are
greater than 1.0, thus indicating that the drainage plans are economically justified, given the
assumptions that were used for the analysis.

The following paragraphs are text from the April 2, 2003 Executive Summary.

A flood damage assessment was performed to determine whether any of the proposed drainage
plans would be economically feasible when analyzed through a benefit:cost analysis. A
benefit:cost analysis reduces project installation costs and flood damage reduction costs to
average annual values that can be directly compared to compute a benefit:cost ratio. If this
ratio is greater than 1.0, then the proposed project is normally considered to be economically
justified, i.e., the project benefits exceed the project cost.

Numerous assumptions were required to perform the benefit:cost analysis. It should be
understood that this analysis was performed for a large drainage area in a relatively short period
of time. Accordingly, some simplifications were required to complete the analysis.
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Table 4
Benefit: Cost Summary
Phases 1, 2, & 4 Drainage improvements

24th Avenue & Camelback Road Drainage Project
(Updated August 22, 2003)

l Annual Annual
Annual Interest Rate Amortization Period Total Annual Existing Conditio Damage With Annual Damage| Benefit:Cost
Installation Cost (%) (years) Annual Payment Annual O & M Cost Cost Damage Project In-Place  Reduction Ratio
100-Year Level of Protection
$13,625,301 3.00 100 $431,195 $125,000 $556,195 $2,046,883 $536,982 $1,509,901 2.71
$13,625,301 4.00 100 $556,021 $125,000 $681,021 $2,046,883 $536,982 $1,509,901 222
$13,625,301 5.00 100 $686,485 $125,000 $811,485 $2,046,883 $536,982 $1,509,901 1.86
$13,625,301 3.00 75 $458,736 $125,000 $583,736 $2,046,883 $536,982 $1,509,901 2.59
$13,625,301 4.00 75 $575,383 $125,000 $700,383 $2,046,883 $536,982 $1,509,901 2.16
$13,625,301 5.00 75 $699,272 $125,000 $824,272 $2,046,883 $536,982 $1,509,901 1.83
$13,625,301 3.00 50 $529,554 $125,000 $654,554 $2,046,883 $536,982 $1,509,901 2.31
$13,625,301 4.00 50 $634,260 $125,000 $759,260 $2,046,883 $536,982 $1,509,901 1.99
$13,625,301 5.00 50 $746,350 $125,000 $871,350 $2,046,883 $536,982 $1,509,901 1.73
$13,625,301 3.00 25 $782,472 $125,000 $907,472 $2,046,883 $536,982 $1,509,901 1.66
$13,625,301 4.00 25 $872,182 $125,000 $997,182 $2,046,883 $536,982 $1,509,901 1.51
$13,625,301 5.00 25 $966,749 $125,000 $1,091,749 $2,046,883 $536,982 $1,509,901 1.38
File: 24Camel, Benefit-Cast Analysis, Aug 2003 Update.xls




Table 5
Benefit:Cost Summary
Phases 1, 2,3, & 4 Drainage improvements

24th Avenue & Camelback Road Drainage Project
(Updated Aungust 22,2003)

I Annual Annual
Annual Interest Rate Amortization Period Total Annual Existing Conditio Damage With Annual Damage| Benefit:Cost
Installation Cost (%) (years) . Annual Payment Annual O & M Cost Cost Damage Project In-Place  Reduction Ratio
100-Year Level of Protection
$16,032,412 3.00 100 $507,372 $125,000 $632,372 $2,046,883 $536,982 $1,509,901 2.39
$16,032,412 4.00 100 $654,251 $125,000 $779,251 $2,046,883 $536,982 $1,509,901 1.94
$16,032,412 5.00 100 $807,763 $125,000 $932,763 $2,046,883 $536,982 $1,509,901 1.62
$16,032,412 3.00 75 $539,779 $125,000 $664,779 $2,046,883 $536,982 $1,509,901 2.27
$16,032,412 4.00 75 $677,033 $125,000 $802,033 $2,046,883 $536,982 $1,509,901 1.88
$16,032,412 5.00 75 $822,809 $125,000 $947,809 $2,046,883 $536,982 $1,509,901 1.59
$16,032,412 3.00 50 $623,108 $125,000 $748,108 $2,046,883 $536,982 $1,509,901 2.02
$16,032,412 4.00 50 $746,312 $125,000 $871,312 $2,046,883 $536,982 $1,509,901 1.73
$16,032,412 5.00 50 $878,203 $125,000 $1,003,203 $2,046,883 $536,982 $1,509,901 1.51
$16,032,412 3.00 25 $920,707 $125,000 $1,045,707 $2,046,883 $536,982 $1,509,901 1.44
$16,032,412 4.00 25 $1,026,266 $125,000 $1,151,266 $2,046,883 $536,982 $1,509,901 1.31
$16,032,412 5.00 25 $1,137,539 $125,000 $1,262,539 $2,046,883 $536,982 $1,509,901 1.20
Filc: 24Camel, Benefit-Cost Analysis, Aug 2003 Update. xs




24" Avenue and Camelback Road Drainage Final Design Concept Report

Actual flooding through the project watershed would probably take the form of widespread
sheet flooding, especially during larger flood events. In order to confine the damage
assessment to a reasonable scope and time frame, the analysis was limited to an assessment of
flood damage along prominent streets. Known flooding areas were included in this assessment.
This approach is considered to present a reliable indicator of potential flood damage and flood
damage reduction benefits. However, it is not to be interpreted as a complete assessment of
total flood damage in the watershed.

This analysis is considered to be in a preliminary format for this DCR Phase and subject to
refinement prior to publication of a final construction phase drainage report for this project,
when additional detailed survey of the watershed is available.

Key assumptions used in the Benefit:Cost analysis are listed as follows:

1. Flood damage calculations were confined to a single row of properties along each side
of major streets that convey the majority of water through the watershed. The street
segments used for the damage analysis were:

& 21st Avenue from Maryland Avenue to the Grand Canal
Campbell Avenue, east of 21st Avenue

Roma Avenue, east of 21st Avenue

Turney Avenue, east of 21st Avenue

20th Avenue, south of Turney Avenue

7R LY & LY & L Y 'y SV B o

23rd Avenue from Maryland Avenue to Camelback Road
€ 24th Avenue from Orange Drive to Camelback Road

2. Flooding depths were based on typical street cross-sections and slopes that were
measured in the field and scaled from topographic maps and aerial photos. Curb
heights of 6” were used with a raised crown centerline that was assumed equal to the
curb height. A 20-ft effective flow area was extended beyond both the left and right
curbs.

HEC-2 models were created for each street cross-section and run for a wide range of
discharges that would encompass the 2-year through 100-year peak flows. These
models were used as discharge-depth rating tables to determine flood depths for a given
discharge.

Table 3 provides a description of the HEC-2 files that were applied to each street that
was used in the damage analysis. Figure 1 illustrates the typical cross-section that was
used for the street flooding geometry. A complete set of HEC-2 input and output
summaries used in this analysis are provided in Appendix V. The HEC-2 files are also
included on the enclosed compact disk.

3. All finished floor elevations were assumed to be equal to the street curb height. Field
inspections of the watershed indicate that some homes are at or below the curb
elevation, while others are above the curb elevation. For comparison purposes, the
same assumption was used for both the existing condition and proposed drainage plan
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analyses. Accordingly, any errors attributed to this assumption should be cancelled
when comparing existing damage to post-project damages.

4. Flood damage estimates were based on depth-damage relationships published in
Benefit:Cost Analysis Of Hazard Mitigation Projects, Appendix 1 to the Riverine
Flood — Full Data Module, Users Guide For Software Version 5.2.3, Federal
Emergency Management Agency (FEMA).

Damages were only computed for Building Damage and Building Contents. Damage
assessments were based on Full Cash Value (FCV) from the Maricopa County Assessor
records. The residential FCV numbers were reduced by 20-percent to remove the land
value from the building value. The resulting building value was then applied to the
FEMA depth-damage tables to compute flood damage.

5. Average annual damages and damage reductions were computed as the area under a
curve defined by the damage amount (dollars) for each storm return interval (expressed
as an annual probability of occurrence). This calculation yields dollars per year.

The annual cost of the proposed project was based on an amortization of the estimated
installation cost, plus an annual operation and maintenance cost. Amortization schedules for
computing average annual costs were based on annual interest rates of 3, 4, and 5-percent, and
amortization periods of 100, 75, 50, and 25-year periods. This approach provides a wide range
of financial conditions that can be used to evaluate the financial feasibility of the project.

9 CONCLUSION

This Revised Executive Summary presents the recommended phased construction of the flood
control structures, which provides different levels of protection for the entire watershed. The
Table below summarizes the recommended phased construction.

Proposed Phase Recommended construction

Construct 83 acre-feet regional retention basin at 24"
I Ave./Camelback Rd. providing 25-year storm protection.

Construct 39 acre-feet retention basin at Washington

1I Park combined with Phase I providing 100-year storm
protection.
Construct catch basin/bubbler box system mainly
111 eliminating local flooding at 23" Ave. & Northern Ave.

Construct 18 acre-feet retention basin at 20™ Ave. &
v Turney providing 100-year storm protection for
watershed south of Camelback Rd.
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APPENDIX A

100-YEAR, 6-HOUR STORM
EXISTING CONDITIONS
FILE: EXIST100
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ID  DRAFT MODEL

ID  MODELED BY PREMIER ENGINEERING

1D JULY 2002

ID ORIGINAL MODEL PREPARED BY: KBD

ID  ORIGINAL FILE NAME: 100CMLBK.DAT
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ID MODELING HAS BEEN REVISED BY PREMIER ENGR IN JANUARY - MARCH 2003
ID TO CORRECT NUMEROUS MODELING ERRORS IN ORIGINAL KBD CODING.
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1D REVISED FILE NAME: EXIST100.DAT - MARCH 2003
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ID  Project ID: 24TH & CAMELBACK - 100 Year, 6-hour Storm
IT 2 2000
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KK SB23DU

KM  SUB-~BASIN SB23DU

KM 6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN

KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

KM L= .37 Kb = .052 Adj. Slope = 38.0

BA 79

IN 15

KM RAINFALL DEPTH OF 3.00 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD

PB  2.900

KM  THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 2.20

PC .000 .010 .017 .026 .037 .046 .056 .065 .075 .085
PC .097 .M 131 175 .263 .455 .689 .829 .893 .933
PC 949 .962 .975 .988  1.000

LG .100 .250  4.300 .366 80.000

uc .346 137

UA 0 5 16 30 &5 77 84 90 94 97
UA 100

*

KK 23DU.1

KM  REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF

KM  SB23DU, 9 CBs IN SUBBASIN, 27", 30" and 36" SD ALONG NORTH SIDE OF DUNLAP
KM  REMOVE CAPACITY OF 30" SD. ASSUME QFULL = 12.92

KM  S0=0.001 AND N = 0.013

KM  THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

DT 23DU.2

DI 0 13 10000

DQ 0 13 13

*
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KK RT23DU

KM  ROUTE 23DU

KM  ROUTE FROM BASIN 23DU TO 23BU

KM  23RD AVE - DUNLAP TO BUTLER

RS 6 FLOW 0

RC .016 .016 .016 2640 .005 4.3

RX 0.00 0.1 10.0 20.0 40.0 50.0 60.0 60.1
RY 4.3 0.3 0.3 00 00 0.3 .3 4.3

%*

KK SB23BU

KM  SUB-BASIN SB23BU

KM  SUBBASIN CONTRIBUTING TO 23RD AVE AND BUTLER

KM  BASIN AREA REDUCED BY 27.2 ACRES TO ACCOUNT FOR 100 YEAR 2 HOUR RETENTION &
KM  6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN

KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

KM L= .50 Kb= .050 Adj. Slope = 25.0

BA .222

LG .200 .250 5.300 .282 46.000

uc 475 .219

UA 0 5 16 30 65 70 84 90 94 97
UA 100

*

KK 23BU.1

KM  REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF
KM  SB23BU, 7 CBs IN SUBBASIN, 1-54" SD ALONG 23RD AVE

KM  REMOVE CAPACITY OF CATCH BASINS. ASSUME INLET CAPACITY OF 5 CFS EACH
KM Qtotal = 7(5) = 35 cfs

KM  THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

DT 23BU.2

DI 0 35 10000

DQ 0 35 35

*

KK CP23BU

KM COMBINE FLOWS AT 23RD AND BUTLER

HC 2

*

KK RT23BU

KM  ROUTE BASIN 23BU TO 23RD AND ROYAL PALM

KM  ROUTE 23BU

KM  ROUTE FROM BASIN 23BU TO 23RO

RS 5 FLOW 0

RC .016 .016 .016 2036 .004 4.3
RX 0.00 0.1 10.0 20.0 40.0 50.0 60.0 60.1
RY 4.3 0.3 0.3 00 00 0.3 3 4.3
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KK SB23RO

KM  SUB-BASIN SB23RO

KM  SUBBASIN CONTRIBUTING TO 23RD AVE AND ROYAL PALM

KM  6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

KM L= .39 Kb = .055 Adj. Slope = 23.0

BA .101

LG .150 .160  7.000 .127 66.000

uc 429 .252

UA 0 5 16 30 65 7 84 90 94 97
UA 100

*

KK RN23RO

KM  RETENTION VOLUME IN SB23RO, 23RD AND ROYAL PALM

KM  100-YEAR 2 HOUR RETENTION ESTIMATED BY FIELD VISIT AND STORM DRAIN MAP UJ-7
KM  VOL = C*(P/12)*A, 50% OF REQUIRED VOLUME 1S DIVERTED

KM C =0.70, P = 100 YEAR 2 HOUR RAINFALL DEPTH = 2.54 INCHES

KM  AREA A, IN ACRES MEASURED FROM MAPPING

KO 3

DT DV23RO 4.8
DI 0 4000
DQ 0 4000

*

KK 23R0.1

KM  REMOVE INTERCEPTED STORM DRAIN FLOWS FROM REMAINING SUBBASIN RUNOFF
KM  SB23RO, 10 CBs IN SUBBASIN, 1-60" SD ALONG 23RD AVE

KM  REMOVE CAPACITY OF CATCH BASINS. ASSUME INLET CAPACITY OF 5 CFS EACH
KM THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

DT 23R0.2

DI 0 50 10000

DQ 0 50 50

*

KK CP23RO

KM  COMBINE FLOWS AT 23RD AND ROYAL PALM
HC 2

*

KK RT23RO

KM ROUTE 23RO

KM ROUTE FROM BASIN 23RO TO 23NO

KM  23RD AVE -Royal Palm to Northern

RS 2 FLOW 0

RC .016 .016 .016 702 .001 4.3

RX 0.00 0. 10.0 20.0 40.0 50.0 60.0 60.1
RY 4.3 0.3 0.3 00 00 0.3 o3 4.3

*
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SB23NO

SUB-BASIN SB23NO

SUBBASIN CONTRIBUTING TO 23RD AVE AND NORTHERN BASIN

6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

L= .13 Kb = .060 Adj. Slope = 7.0
.043
-100 .150  9.100 .053 80.000
.367 .143
0 5 16 30 65 77 84 90 94 97
100
RN23NO

RETENTION VOLUME IN SB23NO, 23RD AND NORTHERN

100-YEAR 2 HOUR RETENTION ESTIMATED BY FIELD VISIT AND STORM DRAIN MAP J-7
VOL = C*(P/12)*A, 50% OF REQUIRED VOLUME IS DIVERTED

C =0.70, P = 100 YEAR 2 HOUR RAINFALL DEPTH = 2.54 INCHES

AREA A, IN ACRES MEASURED FROM MAPPING

RB23NO 2.1
0 4000
0 4000
CP23NO
COMBINE AT 23RD AVE AND NORTHERN
3
2
DV23NO
DQ FLOWS GO TO EAST TO 21ST AVE AND NORTHERN
D123NO

74 127 1404 2369
74 113 1170 1973

RT23NO
ROUTE TO 23RD AND ORANGEWOOD
23RD AVE AND NORTHERN TO 23RD AND ORANGEWOOD
6 FLOW 0
.016 .016 .016 2633 .005 - 4.3
0.00 0.1 10.0 20.0 40.0 50.0 60.0 60.1
4.3 0.3 0.3 00 00 0.3 =3 4.3

SB230R
SUB-BASIN SB230R
23RD AVE AND ORANGEWOOD BASIN
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .50 Kb = .054 Adj. Slope = 24.0
.124
.220 .170  6.800 .155 51.000
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483 .312
0 5 16 30 65 77 84 90 94 97
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CP230R
COMBINE AT 23RD AVE AND ORANGEWOOD
2
DV230R

DIVERT FLOWS AT ORANGEWOOD 75% SOUTH 25% EAST
DQ FLOWS GO TO EAST TO 21ST AVE AND ORANGEWOOD
DI230R

0 500 10000

0 125 2500

RT230R
ROUTE TO 23RD DRIVE AND MYRTLE
ROUTE RUNOFF FROM 23RD AVE AND ORANGEWOOD
3 FLOW 0
.016 .016 .016 1460 .005 4.3
0.00 0.1 10.0 20.0 40.0 50.0 60.0 60.1
4.3 0.3 0.3 00 00 0.3 3 4.3

SB23DM
SUB-BASIN SB23DM
SUBBASIN CONTRIBUTING TO 23RD DRIVE AND MYRTLE
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .28 Kb= .059 Adj. Slope = 29.0
.056
.250 .150 8.100 .097 40.000
.350 .215
0 5 16 30 65 7 84 90 94 97
100

CP23DM
COMBINE AT 23RD DRIVE AND MYRTLE
2

DV23DM
DIVERT FLOWS AT 23RD DRIVE 50% SOUTH AND 50% EAST
DQ FLOWS GO TO EAST TO 21ST AVE AND MYRTLE

DI23DM
0 16 32 412 701
0 8 16 206 351



LINE

212
213
214
215
216
217
218
219

220
221
222
223
224
225
226
227
228
229
230

231
232
233
234
235
236

237
238
239
240
241
242
243
244
245
246
247

248
249
250
251
252
253
254
255

HEC-1 INPUT

) (o R Tos simess o 2 a e i Saras mawe Genaonia Bole amiaal (- P Te caimuis O L 10

KK RT23DM

KM  ROUTE 23DM

KM  ROUTE FROM BASIN 23DM TO 23GL

KM  23RD AVE - 23RD DRIVE AND MYRTLE TO 23RD AVE AND GLENDALE

RS 3 FLOW 0

RC .016 .016 .016 1324 .003 4.3

RX 0.00 0.1 10.0 20.0 40.0 50.0 60.0 60.1
RY 4.3 0.3 0.3 00 00 0.3 .3 4.3

KK SB22GL

KM  SUB-BASIN SB22GL

KM  SUBBASIN CONTRIBUTING TO 22ND AVE AND GLENDALE

KM 6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

KM L= .30 Kb = .063 Adj. Slope = 16.0

BA .025

LG .250 .250 5.%900 .235 32.000

uc .483 .516

UA 0 5 16 30 65 Ol 84 90 94 97
UA 100

*

KK RT22GL

KM  ROUTE FROM BASIN 22GL TO 23GL

RS 5 FLOW 0

RC .016 .016 .016 830 .001 4.3

RX 44.9 45 66 66.1 136 134.1 155 155.1
RY 4.3 0.3 0.3 00 00 0.3 3 4.3
*

KK SB23GL

KM SUB-BASIN SB23GL

KM SUBBASIN CONTRIBUTING TO 23RD DRIVE AND GLENDALE

KM  6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

KM L= .25 Kb =.058 Adj. Slope = 18.0

BA .057

LG .240 .150  7.400 .126 36.000

uc .387 .218

UA 0 ] 16 30 65 77 84 90 94 97
UA 100

*

KK 23GL.1

KM  REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOCFF

KM  SB23GL, 5 CBs IN SUBBASIN, 1-21'" SD ALONG GLENDALE AVE

KM  REMOVE CAPACITY SD ASSUME FULL FLOW (So = 0.003 ’/FT) QFULL=8.6 CFS
KM  THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

DT 23GL.2
DI 0 8.6 10000
DQ 0 8.6 8.6
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CP23GL
COMBINE AT 23RD DRIVE AND GLENDALE
3
RT236L

ROUTE CP23GL TO 23RD AND MARYLAND
ROUTE FROM BASIN 23GL TO 23MA
23RD AVE - GLENDALE TO MARYLAND

5 FLOW 0
.016 .016 .016 2796 .005 4.3
44.9 45 66 66.1 134 134.1 155 155.1
4.3 0.3 0.3 00 00 0.3 3 4.3
SB23MA

SUB-BASIN SB23MA
SUBBASIN CONTRIBUTING TO 23RD DRIVE AND MARYLAND
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .53 Kb= .053 Adj. Slope = 25.0

151
.230 .250 3.500 .349 45.000
.508 .309
0 5 16 30 65 77 84 90 94 97
100
23MA.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF
SB23MA, 2 CBs IN SUBBASIN, 1-24" SD ALONG 23RD AVE
ASSUME CAPACITY EQUAL TO 5 CFS PER INLET
THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL
23MA.2 .
0 10 10000
0 10 10

CP23MA
COMBINE AT 23RD AVE AND MARYLAND
2

RT23MA
ROUTE FLOWS TO 23RD AND BETHANY HOME RD
NO FLOWS ARE DIVERTED EAST. ALL FLOWS PROCEED SOUTH
23RD AVE - MARYLAND TO BETHANY HOME
4 FLOW 0
.016 .016 .016 2623 .004 4.3
0.00 0.1 10.0 20.0 40.0 50.0 60.0 60.1
4.3 0.3 0.3 00 00 0.3 .3 4.3
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SB23BE
SUB-BASIN SB23BE
SUBBASIN CONTRIBUTING TO 23RD DRIVE AND BETHANY HOME ROAD
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .50 Kb = .054 Adj. Slope = 20.0

15
.210 .250 4.900 .338 43.000
.546 .372
0 5 16 30 65 7 84 90 94 97
100
23BE.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF
SB23BE, 10 CBs IN SUBBASIN, 1-30" SD (LOWER REACH WHERE THE CBs ARE LOCATED)
REMOVE CAPACITY SD ASSUME FULL FLOW (So = 0.003 ’/FT) QFULL= 22.38 CFS
THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL
23BE.2
0 22 10000
0 22 22

CP23BE
COMBINE AT 23RD AND BETHANY HOME
2

RT23BE
ROUTE 23BE
ROUTE FROM BASIN 23BE TO 23MI (23RD AVE AND MISSOURI)
ALL FLOW GOES TO THE SOUTH
6 FLOW 0
.016 .016 .016 2640 .002 4.3
0.00 0.1 10.0 20.0 40.0 50.0 60.0 60.1
4.3 0.3 0.3 00 00 0.3 .3 4.3

SB23MI
SUB-BASIN SB23MI
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .65 Kb = .05 Adj. Slope = 12.0

119
.240 .250  4.900 .355 37.000
.783 .673
0 5 16 30 65 77 84 90 94 97
100
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CP23MI

COMBINE AT 23RD AND MISSOURI

2

DV23MI

DIVERT FLOWS GENERATED AT 23RD AND MISSOURI
DQ FLOWS GO TO EAST TO 21ST AND MISSOURI

ROUTE SOUTH FROM BASIN 23MI TO 23CO (23RD AVE AND COLTER)

DI23MI
0 500
0 200
RT23MI
ROUTE 23MI
2 FLOW
.016 .016
0.00 0.1
4.3 0.3
SB23C0

SUB-BASIN SB23CO

10000
4000

0
.016
10.0

0.3

1314
20.0
00

~.003
40.0
00

5

4.3
0.0
0.3

SUBBASIN CONTRIBUTING TO 23RD AVE AND COLTER

6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN

THIS BASIN USED RAINFALL REDUCTION FACTOR OF
.25 Kb = .058 Adj. Slope =

L=
.061
.210
.408

0

100

cp23co

COMBINE AT 23RD AVE AND COLTER

2

DV23C0

.250
.222
5

3.500

16

.341

30

52.000

65

16.0

DIVERT FLOWS GENERATED AT 23RD AVE AND COLTER
SPLIT IS APPROXIMATELY 50% EAST AND 50% SOUTH
DQ FLOWS GO SOUTHEAST TO 22ND AND CAMELBACK

3
DI23C0
0
0

500
250

10000
5000

60.0

.967

3

60.1
4.3

90

94

97
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RT23CO
FLOW ROUTED SOUTH TO 23RD AND CAMELBACK
3
2 FLOW 0

.016 .016 .016 1348 .003 4.3
0.00 0.1 10.0 20.0 40.0 50.0 60.0 60.1
4.3 0.3 0.3 00 00 0.3 .3 4.3

SB23CA
SUB-BASIN SB23CA
SUBBASIN CONTRIBUTING TO 23RD AVE AND CAMELBACK
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .25 Kb= .068 Adj. Slope = 16.0

.012
.180 .150 7.000 .130 56.000
.429 .5%94
0 5 16 30 65 77 84 90 94 97
100
23CA.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF
SB23CA, 2 CBS CONTRIBUTING TO 18" SD ALONG 23RD AVE AFFECTING FLOWS AT CP
REMOVE CAPACITY OF CBs. ASSUME CAPCITY OF 5 CFS PER BASIN
TOTAL Q@ TAKEN OUT = 2(5) =10 CFS
THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL
3 :
23CA.2
0 10 10000
0 10 10

CP23CA

COMBINE AT 23RD AND CAMELBACK
3
2

DV23CA
DIVERT FLOWS AT 23RD AVE AND CAMELBACK 60% WEST AND 40% SOUTH
DQ FLOWS GO WEST TO CAMELBACK AND 24th AVENUE
3
DI23CA
0 500 10000
0 300 6000
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LINE

414
415
416
417
418
419
420

421
422
423
424

425
426
427
428
429
430

431
432
433
434
435
436
437
438
439
440

441
442
443
A

445
46
447
448
449
450
451

iD.

KK
KM
KM
RS
RC
RX
RY

KK
KM
KM
DR

KK
KM
RS
RC
RX
RY

KK
KM
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM
KO
HC

KK
KM
KM
RS
RC
RX
RY

HEC-1 INPUT
...... s cmin swm@roe & s s s @ame s meaduee oos $0utee s ¢ Cam v vOuR & saw 298 » e 510
RT23CA
ROUTE 23CA
ROUTE FROM BASIN 23CA TC 23CP (23RD AND CAMPBELL)
5 FLOW 0

.016 .016 .016 2673 .004 4.3
0.00 0.1 10.0 20.0 40.0 50.0 60.0 60.1
4.3 0.3 0.3 00 00 0.3 3 4.3

RE24CA
RETRIEVAL OF STREET CAPACITY DIVERSION
FROM OVERFLOWS AT 23RD AVE AND CAMELBACK

DI23CA
RD24CA
ROUTE DIVERT FROM 23RD AND CAMELBACK TO 24TH DRIVE AND CAMELBACK
1 FLOW 0
.016 .016 .016 504 .001 4.3
44.9 45 66 66.1 134 134.1 155  155.1
4.3 0.3 0.3 00 00 0.3 .3 4.3
SB24CA

SUBBASIN CONTRIBUTING TO 24TH AVE AND CAMELBACK
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .34 Kb = .059 Adj. Slope = 14.0
.050
.150 .250  4.900
.500 .399
0 5 16 30 65 7 84 90 94 97
100

.293 63.000

CP24CA

COMBINE AT 24TH AND CAMELBACK
3
2

RT24CA
FLOWS ACCUMULATE AT 24th AND CAMELBACK UNTIL BREAKING OUT SOUTH TO BILL LUKE
FLOWS EVENTUALLY ARRIVE AT 23RD AND CAMPBELL

5 FLOW 0
.016 .016 .016 2578 .005 4.3
44,9 45 66 66.1 134 134.1 155  155.1

4.3 0.3 0.3 00 0o 0.3 3 4.3
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LINE

452
453
454
455
456
457
458
459
460
461
462

463
464
465
466
467
468
469
470

471
472
473

474
475
476
477
478
479
480

481
482
483
484
485
486
487
488
489
490
491

ID.

KK

KM

KM

BA
LG
uc
UA
UA

KK
KM
KM

KM
DT
DI
DQ

KK
KM
HC

KK
KM
KM
RS
RC
RX
RY

KK
KM

SEEEER

LG
uc
UA
UA

HEC-1 INPUT

...... T asain s sime@uin siwiin 500 awnis sialbimrsiniere sinDin inen swln pinin siocall misiaie wenBe mimis wisinPrasas uasn 10

SB23CP
SUB-BASIN SB23CP
SUBBASIN CONTRIBUTING TO 23RD AVE AND CAMPBELL )
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

L= .51 Kb=.052 Adj. Slope = 24.0

.158
.210 .150 9.300 .061 51.000
471 .268
0 5 16 30 65 7 84 90 9% 97
100
23cpP.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF
SB23CP, 6 CBs IN SUBBASIN, 1-15" SD ALONG 23RD AVE

REMOVE CAPACITY SD ASSUME FULL FLOW (So = 0.003 ’/FT) QFULL= 3.52 CFS
THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

23cp.2
0 4 10000
0 4 4

CP23cp

COMBINE AT 23RD AND CAMPBELL
3

RT23CP

ROUTE 23CP

ROUTE FROM BASIN 23CP TO 23IN
4 FLOW 0

.016 .016 .016 2578 .003 4.3
0.00 0.1 10.0 20.0 40.0 50.0 60.0 60.1
4.3 0.3 0.3 00 00 0.3 .3 4.3

SB23IN
SUB-BASIN SB23IN
SUBBASIN CONTRIBUTING TO 23RD AVE AND INDIAN SCHOOL ROAD
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .49 Kb = .052 Adj. Slope = 16.0

171
.220 .150 8.600 .077 52.000
.529 .282
0 5 16 30 65 77 84 90 94 97

100
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LINE

492
493
494
495
496
497
498
499

500
501
502

503
504
505

506
507
508
509
510
511
512
513
514
515
516

517
518
519
520
521
522
523
524
525
526

527
528
529
530
531
532
533
534

1D.

KK
KM
KM
KM
KM
DT
DI
ba

KK
KM
HC

KM

KM
KM

KK

ZEZZEZ

BA
LG
uc
UA
UA

KK

EREE

KM

DT
DI
DaQ

KK
KM
KM
KM
RS
RC
RX
RY

HEC-1 INPUT

...... Venim smaBamn samsdems smssbaeesomeDams o seeDsens ol sms swemOsen P s 10

23IN.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF
SB23IN, 8 CBs IN SUBBASIN, 1-15" SD ALONG 23RD AVE

REMOVE CAPACITY SD ASSUME FULL FLOW (So = 0.003 ’/FT) QFULL=3.52 CFS
THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

23IN.2
0 4 10000
0 4 4
CP23IN
COMBINE AT 23RD AND INDIAN SCHOOL ROAD
2

e e v v e e e vie v ke 2k e ke v 2 e e 2k e e e e vie e e v e o e ke ke e ke sk vl 3 2k ok e 9 e e 3 ok vk ok o 3k gk e e e e o 3k e o e e e e e ok ke e ok e ke e e ok ke ke e ok ok

FLOWS ALONG 21ST AVENUE

v v v 3 e e v vk v J e v e v e v e ke v 2k e e sl v vk v ke e s e ke e ke e ke v v ke e ke 3 vk e vk 3 e 3 3 i 9 ok v v vl vk e 2k e e e e ok e Sk ok ok vk o o e e e de ke

SB21DU
SUB-BASIN SB21DU
SUBBASIN CONTRIBUTING TO 21ST AVE AND DUNLAP
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .50 Kb = .056 Adj. Slope = 14.0

.091
.230 .250  4.650 .389 50.000
.633 .502
0 5 16 30 65 7 84 90 94 97
100
210U.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF

SB21DU, 5 CBS CONTRIBUTING TO 30" SD ALONG DUNLAP AVE AFFECTING FLOWS AT CP
REMOVE CAPACITY SD

QFULL = 12.92

SO = 0.001, N = 0.013

THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

21DU.2
0 13 10000
0 13 13
RT21DU
ROUTE 21DU

ROUTE FROM BASIN 21DU TO 21BU
21ST AVE - DUNLAP TO BUTLER
6 FLOW 0
.016 .016 .016 2731 .005 4.3
0.00 0.1 10.0 20.0 40.0 50.0 60.0 60.1
4.3 0.3 0.3 00 00 0.3 -3 4.3
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LINE

535
536
537
538
539
540
541
542
543
544
545
546
547

548
549
550

551
552
553
554
555
556
557

558
559
560
561
562
563
564
565
566
567
568

569
570
571
572

573
574
575
576
577
578

ID.

KK
KM

KM
KM
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM
HC

KK
KM
KM
KM
DT
DI

DQ
*

KK
KM
KM
KM
KM
KM
BA
LG
uc
UA

UA
*

KK
KM
KM

DR
*

KK
KM
KM
RS
RC
RX

HEC-1 INPUT

...... Vomas v o e ¢ 980 0 wws 5 wbew suiwe s 505 o s s 580 o s wanlls s s a8 v s 5 man 2 210

SB21BU
SUB-BASIN SB21BU
SUBBASIN CONTRIBUTING TO 21ST AVE AND BUTLER
BASIN AREA REDUCED BY 49.2 ACRES TO ACCOUNT FOR 100 YEAR 2 HOUR RETENTION &
THE FINAL OUTFALL POINT IS AT A GOLF COURSE. RUNOFF IS INTERCEPTED BY LAKES
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

L= .52 Kb= .05 Adj. Slope = 28.0

.128

.220 .250 6.000 .206 44.000

.483 .316

0 5 16 30 65 7 84 90 94 97
100

cP218U
COMBINE AT 21ST AVE AND BUTLER
2

Dv21BU

DIVERT ROUTED FLOW THROUGH GOLF COURSE (SB19NO)

DIVERT NOT RETRIEVED BACK INTO MODEL. FLOWS ENTER GOLF COURSE LAKES IN SB19NO
LAKE STORAGE IS SUFFICIENT TO RETAIN 100% OF 100-YR INFLOWS

DI21BU
0 10000
0 10000
SB210R

SUB-BASIN SB210R
SUBBASIN CONTRIBUTING TO 21ST AVE AND ORANGEWOOD
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .50 Kb= .054 Adj. Slope = 22.0

.126
.250 .200 6.400 .186 45.000
.508 .327
0 5 16 30 65 77 84 90 94 97
100
RE210R

RETRIEVAL OF STREET CAPACITY DIVERSION
FROM 23RD AND ORANGEWOOD
DI230R

RD210R
ROUTE RETRIEVED DIVERT ALONG ORANGEWOOD
ROUTE DIVERT FROM 23RD AND ORANGEWOCD TO 21ST AVE AND ORANGEWOQD
3 FLOW 0
.016 .016 .016 1321 .002 4.3
44.9 45 66 66.1 136 134.1 155  155.1

PAGE 14



LINE

579

580
581
582

583
584
585
586
587
588

589
590
591
592
593
594
595

596
597
598
599
600
601
602
603
604
605
606

607
608
609
610

611
612
613
614
615
616
617

HEC-1 INPUT
1Dk aniws 1w s v s Cew 5 st s e bais 5w o o S [ Seoonong Fiasn o masai 3 B s semn s D i v s 10
RY 4.3 0.3 0.3 00 00 0.3 o3 4.3
*
KK CP210R
KM  COMBINE AT 21ST AVE AND ORANGEWOOD
HC 2
*
KK DV210R

KM  DIVERT FLOWS AT 21ST AND ORNAGEWOOD 50% SOUTH AND 50% WEST
KM DQ FLOWS GO TO EAST TO 19TH AVE AND ORANGEWOOD

DT DIZ210R

DI 0 500 10000
DQ 0 250 5000
*

KK RT210R

KM  ROUTE 210R

KM  ROUTE FROM BASIN 210R TO 21MY

RS 6 FLOW 0

RC .016 .016 .016 1320 .003 4.3

RX 0.00 0.1 7.0 17.0 33.0 43.0 50.0 50.1
RY 4.3 0.3 0.3 00 00 0.3 NS 4.3

*

KK SB21MY

KM SUB-BASIN SB21MY

KM SUBBASIN CONTRIBUTING TO 21ST AVE AND MYRTLE

KM  6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

KM L= .49 Kb = .057 Adj. Slope = 17.0

BA .078

LG .250 .150 7.300 .135 30.000

uc .567 476

UA 0 5 16 30 65 77 84 90 94 97
UA 100

*

KK RE21MY

KM RETRIEVAL OF STREET CAPACITY DIVERSION
KM  FROM 23RD DRIVE AND MYRTLE
DR DIZ23DM

*

KK RD21MY
KM  ROUTE RETRIEVED DIVERT ALONG MYRTLE
KM  ROUTE DIVERT FROM 23RD AND MYRTLE TO 21ST AVE AND MYRTLE

RS 8 FLOW 0
RC .016 .016 .016 1490 .001 4.3
RX 44.9 45 66 66.1 134 134.1 155 155.1

RY 4.3 0.3 0.3 00 00 0.3 3 4.3

*
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LINE

618
619
620

621
622
623
624
625
626

627
628
629
630
631
632
633
634

635
636
637
638
639
640
641
642
643
644
645

646
647
648

649
650
651
652
653
654

ID.

KK
KM
HC

KK
KM
KM
DT
DI
ba

KK
KM
KM
KM
RS
RC
RX
RY

KK
KM
KM
KM

KM
BA
LG
uc
UA
UA

KK
KM
HC

*

KK
KM
KM
DT
DI

DQ
*

HEC-1 INPUT
...... 1 smis asmn @ sae s o smmms sl soms sDu s nels smes snlls s s emBs swn a5 e sow ol 0
CP21MY
COMBINE AT 21ST AVE AND MYRTLE
3
DV21MY

DIVERT FLOWS AT MYTRLE 50% SOUTH AND 50% EAST
DQ FLOWS GO TO EAST TO 19TH AVE AND MYTRLE
DI21MY

0 500 10000

0 250 5000

RT21MY
ROUTE 21MY
ROUTE FROM BASIN 21MY TO 21GL
MYRTLE TO GLENDALE
3 FLOW 0
.016 .016 .016 1300 .004 4.3
0.00 0.1 7.0 17.0 33.0 43.0 50.0 50.1
4.3 0.3 0.3 00 00 0.3 .3 4.3

SB21GL
SUB-BASIN SB21GL
SUBBASIN CONTRIBUTING TO 21ST AVE AND GLENDALE
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .32 Kb= .060 Adj. Slope = 17.0
.043
.230 .250 3.500 .349 37.000
475 .391
0 5 16 30 65 77 84 90 94 97
100

CP21GL
COMBINE AT 21ST AVE AND GLENDALE
2

DV21GL
DIVERT FLOWS AT 21ST AND GLENDALE SOUTH AND EAST
DQ FLOWS GO TO EAST TO 19TH AVE AND GLENDALE
DI21GL

74 122 1242 2083

74 108 1008 1687

PAGE 16



LINE

655
656
657
658
659
660
661
662

663
664
665
666
667
668
669
670
671
672
673

674
675
676

677
678
679
680
681
682
683
684

685
686
687
688
689
690
691
692
693
694
695

ID.

KK

KM
KM
RS
RC
RX
RY

KK

KM

KM

BA

LG

uc

UA
UA

KK
KM
HC

KK

5EZ2Z

RC
RX
RY

2EER

KM
KM
BA
LG
uc
UA
UA

HEC-1 INPUT

...... Tosm s smelomss smsTrmes saabnsen snaDsmssansOasin siwel st s eBets mswsPan s ime A0

RT21GL
ROUTE 21GL
ROUTE FROM BASIN 21GL TO 21MA
GLENDALE TO MARYLAND
5 FLOW 0
.016 .016 .016 2666 .005 4.3
0.00 0.1 7.0 17.0 33.0 43.0 50.0 50.1
4.3 0.3 0.3 00 00 0.3 -3 4.3

SB21MA
SUB-BASIN SB21MA
SUBBASIN CONTRIBUTING TO 21ST AVE AND MARYLAND
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .50 Kb=.052 Adj. Slope = 27.0
.155
.230 .250 3.500 .346 41.000
475 .269
0 5 16 30 65 77 84 90 94 97
100

CP21MA
COMBINE AT 21ST AVE AND MARYLAND
2

RT21MA
ROUTE 21MA
ALL FLOWS ALONG 21ST AVE AT MARYLAND ARE ROUTED TO THE SOUTH
ROUTE FROM BASIN 21MA TO 21BE
5 FLOW 0
.016 .016 .016 2630 .004 4.3
0.00 0.1 7.0 17.0 33.0 43.0 50.0 50.1
4.3 0.3 0.3 00 00 0.3 =3 4.3

SB21BE
SUB-BASIN SB21BE
SUBBASIN CONTRIBUTING TO 21ST AVE AND BETHANY HOME
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .50 Kb = .052 Adj. Slope = 20.0

.182
.210 .250 3.500 .338 47.000
«521 <272
0 5 16 30 65 rag 84 90 94 97
100
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LINE

696
697
698
699
700
701
702
703
704

705
706
707

708
709
710
M
712
713
714
715

716
717
718
719
720
721
722
723
724
725
726

727
728
729

730
731
732
733
734
735
736

HEC-1 INPUT

IDGs ssimisiays Ve wsinsias Lime v Ssransiees Guosnsmne B sreiels [ Teers mionfars [ D ammas 10

KK

KM
KM
KM
KM
DT
DI
Da

KK
KM
HC

KK
KM
KM

RS
RC
RX
RY

KK
KM
KM

KM

BA
LG
uc
UA
UA

KK
KM
HC

KK
KM
KM
RS
RC
RX
RY

21BE.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF
SB21BE, 8 CBS CONTRIBUTING TO 18" SD ALONG 21ST AVE AFFECTING FLOWS AT CP
REMOVE CAPACITY OF SD. ASSUME QFULL CONDITIONS. QFULL =5.72 CFS

SO = 0.003 AND N = 0.013

THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

21BE.2
0 6 10000
0 6 6

CP21BE
COMBINE AT 21ST AVE AND BETHANY HOME
2

RT21BE

ROUTE 21BE

ALL FLOW GOES SOUTH

ROUTE FROM BASIN 21BE TO 21MO

1 FLOW 0

.016 .016 .016 1178 .005 4.3
0.00 0.1 7.0 17.0 33.0 43.0
4.3 0.3 0.3 00 00 0.3

SB21MO
SUB-BASIN SB21MO

SUBBASIN CONTRIBUTING TO 21st AVE AND MONTEBELLO
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
967

THIS BASIN USED RAINFALL REDUCTION FACTOR OF
L= .58 Kb= .057 Adj. Slope = 10.0
.069
.240 .250  4.900 .352 35.000

.817 .877
0 5 16 30 65 77
100
CP21M0
COMBINE AT 21ST AVE AND MONTEBELLO
2
RT21MO
ROUTE 21MO
ROUTE FROM BASIN 21MO TO 21MI
2 FLOW 0

.016 .016 .016 1450 .003 4.3
0.00 0.1 7.0 17.0 33.0 43.0
4.3 0.3 0.3 00 00 0.3

50.0
.3

84

50.0
.3

50.1
4.3

90

50.1
4.3

94

97
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LINE

737
738
739
740
741
742
743
744
745
746
747

748
749
750
751

752
753
754
755
756
757
758

759
760
761
762

763
764
765
766
767
768
769
770
m
772

774
775
776
777
778

1D.

KK
KM
KM
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM
KM
DR

KK
KM
KM
RS
RC
RX
RY

*

KK
KM

KO-

HC
*

KK
KM
KM
KM
KM
KO
RS
RC
RX

RY
*

%*

ZEZER

KM
KM

HEC-1 INPUT

...... Tt s tle o S s a e ol G STete S e eI L 11 26 R S AT S R PR B oete I St i1 ©

SB21MI
SUB-BASIN SB21MI
SUBBASIN CONTRIBUTING TO 21st AVE AND MISSOURI
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .48 Kb= .05 Adj. Slope = 14.0

.089
.250 .250 4.900 .360 31.000
642 499
0 5 16 30 65 77 84 90 94 97
100
RE21MI

RETRIEVAL OF STREET CAPACITY DIVERSION
FROM 23RD AND MISSOURI
DI23MI

RD21MI
ROUTE DIVERT FROM CP23MI TO CP21MI
ROUTE DIVERTED FLOW ALONG MISSOURI TO 21st AVENUE

4 FLOW 0
.016 .016 .016 1296 .002 4.3
44.9 45 66 66.1 134 134.1 155  155.1
4.3 0.3 0.3 00 00 0.3 .3 4.3
CP21MI
COMBINE AT 21ST AVE AND MISSOURI
3
3
RT21MI
ROUTE 21MI

ROUTE FROM BASIN 21MI TO 21CA
ROUTE FLOW THROUGH 21ST AND MISSOURI BASIN TO 21ST AVE AND CAMELBACK
ALL FLOWS GO TO SOUTH
3
4 FLOW 0
.016 .016 .016 2663 .003 4.3
0.00 0.1 7.0 17.0 33.0 43.0 50.0 50.1
4.3 0.3 0.3 00 00 0.3 .3 4.3

SB22CA
SUB-BASIN SB22CA
SUBBASIN CONTRIBUTING TO 22ND AVE AND CAMELBACK
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .50 Kb=.059 Adj. Slope = 16.0
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LINE

779
780
781
782
783
784

785
786
787
788
789
790
791
792
793
79

795
796
797
798

799
800
801
802
803
804
805

806
807
808
809

810
811
812
813
814
815
816

1D.

KO
BA
LG
uc
UA
UA

*

KK
KM
KM
KM
KM
KM
KO
DT
DI

DaQ
*

KK
KM
KM

DR
*

KK
KM
KO
RS
RC
RX
RY

*

KK
KM
KO
HC

*®

KK
KM
KM
KO
DT
DI
DaQ

HEC-1 INPUT
...... 1 5% i mae e 5 wois s D= bisrd AT Ste D0 s oae e O el 5 alfs alm e s aBE s D satTarR 10
3
.054
.220 .210  6.400 .180 45.000
.600 .636
0 5 16 30 65 7 84 90 94 97
100
22CA.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF

SB22CA, 2 CBS CONTRIBUTING TO 18" SD ALONG 22ND AVE AFFECTING FLOWS AT CP
REMOVE CAPACITY OF CBs. ASSUME CAPCITY OF 5 CFS PER BASIN

TOTAL Q TAKEN OUT = 2(5) = 10 CFS

THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

3
22CA.2
0 10 10000
0 10 10
RE22CA

RETRIEVAL OF STREET CAPACITY DIVERSION
FROM 23RD DRIVE AND COLTER

DI23cCOo
RD22CA
ROUTE DIVERTED FLOWS FROM BASIN 23CO TO 22CA
3
3 FLOW 0
.016 .016 .016 2150 .002 4.3
44.9 45 66 66.1 134 134.1 155 155.1
4.3 0.3 0.3 00 00 0.3 .3 4.3
CP22CA
COMBINE AT 22ND AVE AND CAMELBACK
3
2
DV22CA

DIVERT FLOWS TO 21ST AND CAMPBELL 50% SOUTH AND 50% EAST
DQ FLOWS GO TO SOUTH TO 21ST AVE AND CAMPBELL

3
DI22CA

0 500 10000

0 250 5000
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LINE

817
818
819
820
821
822
823

824
825
826
827
828
829
830
831
832
833
834
835

836
837
838
839
840
841
842
843
844
845
846
847

848
849
850
851

852
853
854
855
856
857
858
859

ID.

KK
KM
KM
RS
RC
RX
RY

KK
KM
KM
KM

KM
KO
BA
LG
uc
UA
UA

KK
KM

ZEEZ

KM
KM
KO
DT
DI

ba
*

KK
KM
KO

HC
*

KK

HEC-1 INPUT
...... Ve st s imeBainie swilbis susen Dnarns e Ouas sinins {5 swers sBsgm spove S amiors oo/ 10
RT22CA
ROUTE 22CA
ROUTE FROM BASIN 22CA TO 21CA (CAMELBACK)
6 FLOW 0

.016 .016 .016 925 .004 4.3
0.00 0.1 7.0 17.0 33.0 43.0 50.0 50.1
4.3 0.3 0.3 00 00 0.3 -3 4.3

SB21CA
SUB-BASIN SB21CA
SUBBASIN CONTRIBUTING TO 21st AVE AND NORTHERN
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .50 Kb = .052 Adj. Slope = 19.0
3
172
.210 .250 5.600 .147 45,000
517 .278
0 5 16 30 65 77 84 90 94 97
100

21CA.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF

SB21CA, 2 CBS CONTRIBUTING TO 18" SD ALONG VERMONT AND

12 CBS CONTRIBUTING TO 24" SD ALONG 21ST AVE AFFECTING FLOWS AT CP

REMOVE CAPACITY OF 18 ™ SD AND 24" SD. 18" QFULL = 5.72 AND 24" = 12.33 CFS

SO = 0.003 ’/FT AND N = 0.013

TOTAL Q TAKEN OUT = 12.33+5.72 = 18.05

THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL
3

21CA.2
0 18 10000
0 18 18

CP21CA

COMBINE AT 21ST AVE AND CAMELBACK
3
3

RT21CA
ROUTE 21CA
ALL FLOWS ROUTED SOUTH ALONG 21ST AVE
ROUTE FROM BASIN 21CA TO 21CP
4 FLOW 0
.016 .016 .016 2640 .003 4.3
0.00 0.1 7.0 17.0 33.0 43.0 50.0 50.1
4.3 0.3 0.3 00 00 0.3 -3 4.3
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LINE

860
861
862
863
864
865
866
867
868
869
870

871
872
873
874
875
876
877
878
879

880
881
882

883
884
885
886
887
888
889

890
891
892

893
894
895
896
897
898

ID.

KK
KM
KM
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM
KM
KM
KM
KM
DT
DI
Da

KK

DR

KK
KM
KM
RS
RC
RX
RY

KK
KM
HC

KK
KM
KM
DT
DI
DQ

HEC-1 INPUT PAGE 22
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SB21CP
SUB-BASIN SB21CP
SUBBASIN CONTRIBUTING TO 21st AVE AND CAMPBELL
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .62 Kb = .053 Adj. Slope = 16.0

144
.240 .150 -9.100 .067 40.000
.617 445
0 5 16 30 65 7 84 90 94 97
100
21CP.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF
SB21CP, 3 CBs IN SUBBASIN,CONTRIBUTING TO 24" SD ALONG 21ST AVE
REMOVE CAPACITY OF CATCH BASINS ALONG 24" LINE. ASSUME 5 CFS PER CATCH BASIN.
TOTAL Q@ TAKEN OUT = 3(5) = 15
THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL
21cp.2
0 15 10000
0 15 15

RE22CA
RETRIEVAL OF 22ND AND CAMELBACK FLOWS
DI122CA

RD22CA
ROUTE DIVERTED FLOWS FROM BASIN 22CA TO 21CP
ROUTE FLOW FROM 22nd AVENUE AND CAMELBACK BASIN TO 21ST AVE AND CAMPBELL

2 FLOW 0
.016 .016 .016 3287 .003 4.3
44.9 45 66 66.1 134 134.1 155  155.1
4.3 0.3 0.3 00 00 0.3 o 4.3
CP21CP
COMBINE AT 21ST AVE AND CAMPBELL
3
pvz21cp

DIVERT FLOWS AT 21ST AND CAMPBELL 50% SOUTH AND 50% EAST
DQ FLOWS GO TO EAST TO 19TH AVE AND CAMPBELL
DI21CP

0 500 10000

0 250 5000



LINE

899
900
901
902
903
904
905

906
907
908
909
910
911
912
913
914
915
916

917
918
919

920
921
922

923
924
925
926
927
928
929
930
931
932
933

934
935
936
937
938
939
940

ID.

KK
KM
KM
RS

RC

RX
RY

KK
KM
KM
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM
HC
*

KM
KM
KM

KK
KM
KM
KM
KM
KM

BA

LG
uc
UA
UA

*

KK
KM
KM
RS
RC
RX
RY

*

HEC-1 INPUT
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RT21CP
ROUTE 21CP
ROUTE FROM BASIN 21CP TO 21CN (21ST AVE AND THE GRAND CANAL)
4 FLOW 0

.016 2016 .016 1610 .002 4.3
0.0 0.1 15.0 25.0 55.0 65.0 80.0 80.1
4.3 0.3 0.3 00 00 0.3 3 4.3

SB21CN
SUB-BASIN SB21CN
SUBBASIN CONTRIBUTING TO 21st AVE AND GRAND CANAL
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .30 Kb= .060 Adj. Slope = 12.0

.042
.250 .150 . 7.950 .104  45.000
.488 .388
0 5 16 30 65 77 84 90 9% 97
100
CP21CN
COMBINE AT 21ST AVE AND CANAL
2

e e vk 3 e ake ke 2k e e ke 3 e v e ke e ke e e e ke e e ke ok ke e e dle 3k ke ke e v i e 3 e 3k vl 3k ke ke e vk ke e ke e 2 ok o e 2k o ke ke ke e e o e e e e ok ke e e ke o ok o ke ke o

19TH AVENUE BASINS

e e e v e e e e s e e 2 e v 2 e v 2k 3 ok e 2k e v e e e e e e vk v e e e e e aie vk e o gl 2k ke e ok e ok ok e e e v ke vk e 3k ke e e e vk 2 ok o ok e v ok e e vk e ek ok

SB19DU  BASIN
SUB-BASIN SB190U
SUBBASIN CONTRIBUING TO 19TH AVE AND DUNLAP
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .33 Kb= .066 Adj. Slope = 26.0

.017
.100 .250  3.500 .278 80.000
417 .588
0 5 16 30 65 77 84 90 9% 97
100
RT19DU

ROUTE FROM BASIN 190U TO 19NO (19TH AVE AND NORTHERN)
19TH AVE - DUNLAP TO NORTHERN

6 FLOW 0
016 .016 .016 5296 .005 4.3
44.9 45 66 66.1 134 134.1 155  155.1
4.3 0.3 0.3 00 00 0.3 .3 4.3
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LINE

941
942
943
bk
945
946
947
948
949
950
951
952
953
954

955
956
957
958
959
960
961
962
963
964

965
966
967

968
969
970
971
972
973
974

975
976
977

978
979
980
981
982
983
984

HEC-1 INPUT
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KK
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM
KM
KM
KM
KM
KM
DT
DI
DQ

KK
KM
DR

KK
KM
KM
RS
RC
RX
RY

KK
KM
HC

KK
KM
KM
KM
RS
RC
RX

SB19NO
SUB-BASIN SB19NO
SUBBASIN CONTRIBUTING TO 19TH AVE AND NORTHERN
GOLF COURSE AND ITS LAKES RETAINS MOST RUNOFF GENERATED IN THIS BASIN
APPROXIMATELY 23 ACRES ALONG THE EAST SIDE DIRECTLY CONTRIBUTES TO
19TH AVE AND NORTHERN
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .50 Kb = .032 Adj. Slope = 26.4
.036
.250 .150 9.600 .056 60.000
.346 .435
0] 5 16 30 65 77 84 90 94 97
100
19NO.1
REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF
SB19NO, 6 CBS CONTRIBUTING TO 36" SD ALONG 19TH AVE AFFECTING FLOWS AT CP
REMOVE CAPACITY OF CBs. ASSUME CAPACITY EQUAL TO 5 CFS PER BASIN
QTOTAL = 36" SD QFULL = 36.42
SO = 0.003 AND N = 0.013
THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL
19NO.2
0 36 10000
o] 36 36
RE19NO
RETRIEVAL OF FLOW FROM 23RD AVE AND NORTHERN
DI23NO
RD19NO
ROUTE RETRIEVED DIVERT ALONG NORTHERN
ROUTE DIVERT FROM 23RD AND NORTHERN TO 19TH AVE AND NORTHERN
5 FLOW 0
.016 .016 .016 2642 .002 4.3
44.9 45 66 66.1 134 134.1 155 155.1
4.3 0.3 0.3 00 00 0.3 .3 4.3
CP19NO
COMBINE AT 19TH AVE AND NORTHERN
3
RT19NO
ROUTE 19NO
ROUTE FROM BASIN 19NO TO 190R
19TH AVE - NORTHERN TO ORANGEWOOD
2 FLOW 0
.016 .016 .016 2640 .004 4.3
44.9 45 66 66.1 134 134.1 155  155.1
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LINE

985

986
987
988
989
990
991
992
993
994
995
996

997

998

999
1000
1001
1002
1003
1004
1005
1006

1007
1008
1009
1010

101
1012
1013
1014
1015
1016
1017

1018
1019
1020

1021
1022
1023
1024
1025
1026
1027

ID.

RY

L3

KK
KM
KM
KM
KM
KM
BA
LG
uc
UA

UA
*

KK
KM
KM
KM
KM
KM
KM
DT
DI
DQ

*

KK
KM
KM
DR

*

KK
KM
KM
RS
RC
RX
RY

*

KK
KM

HC
*

KK
KM
KM
KM
RS
RC
RX

HEC-1 INPUT
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4.3 0.3 0.3 00 00 0.3 .3 4.3

SB190R
SUB-BASIN SB190R
SUBBASIN CONTRIBUTING TO 19TH AVE AND ORANGEWOQD
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .70 Kb = .055 Adj. Slope = 20.0

.105
.100 .200  6.400 .142 80.000
.613 .583
0 5 16 30 65 77 84 90 94 97
100
190R. 1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF

SB190R, 10 CBS CONTRIBUTING TO 48" SD AND 42' SD ALONG 19TH AVE AFFECTING FLO
REMOVE CAPACITY OF CBs. ASSUME CAPACITY EQUAL TO 5 CFS PER BASIN

REMOVE CAPACITY OF CBs. ASSUME CAPACITY EQUAL TO 5 CFS PER BASIN

QTOTAL = 6(5) = 30

THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

190R.2
0 30 10000
0 30 30
RE190R

RETRIEVAL OF STREET CAPACITY DIVERSION
FROM 21ST AND ORANGWOOD
DI210R

RD190R
ROUTE RETRIEVED DIVERT ALONG ORANGEWOOD
ROUTE DIVERT FROM 21ST AND ORANGEWOOD TO 19TH AVE AND ORANGEWOOD

2 FLOW 0
.016 .016 .016 1346 .003 4.3
44.9 45 66 66.1 134 134.1 155 155.1
4.3 0.3 0.3 00 00 0.3 .3 4.3
CP190R
COMBINE AT 19TH AVE AND ORANGEWOOD
3
RT190R
ROUTE 190R

ROUTE FROM BASIN 190R TO 19MY
19TH AVE - ORANGEWOOD TO MYRTLE
1 FLOW 0
.016 .016 .016 1340 .004 4.3
44.9 45 66 66.1 134 134.1 155  155.1
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LINE

1028

1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039

1040
1041
1042
1043
1044
1045
1046
1047
1048

1049
1050
1051
1052

1053
1054
1055
1056
1057
1058
1059

1060
1061
1062

1063
1064
1065
1066
1067
1068
1069
1070

ID.

RY

x

KK
KM
KM
KM

KM
KM
BA
LG
uc
UA
UA

*

KK
KM
KM
KM
KM
KM
DT
DI
DQ

*

KK
KM
KM
DR

*

KK
KM
KM
RS
RC
RX
RY

¥,

KK
KM
HC

*

KK
KM
KM
KM
RS
RC
RX

RY
*

HEC-1 INPUT
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4.3 0.3 0.3 00 00 0.3 3 4.3

SB19MY
SUB-BASIN SB19MY
SUBBASIN CONTRIBUTING TO 19TH AVE AND MYRTLE
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .37 Kb= .060 Adj. Slope = 16.0

.046
.250 .250  3.500 .360 36.000
.529 477
0 5 16 30 65 o 84 90 94 97
100
19MY .1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF

SB19MY, 7 CBS CONTRIBUTING TO 48" SD ALONG 19TH AVE AFFECTING FLOWS AT CP
REMOVE CAPACITY OF CBs. ASSUME CAPACITY EQUAL TO 5 CFS PER BASIN

QTOTAL = 7¢5) = 35

THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

19MY.2
0 35 10000
0 35 35
RE19MY

RETRIEVAL OF STREET CAPACITY DIVERSION
FROM 21ST AND MYRTLE
DI21MY

RD19MY
ROUTE RETRIEVED DIVERT ALONG MYRTLE
ROUTE DIVERT FROM 21ST AND MYRTLE TO 19TH AVE AND MYRTLE

3 FLOW 0
.016 .016 .016 1318 .001 4.3
44.9 45 66 66.1 136 134.1 155  155.1
4.3 0.3 0.3 00 00 0.3 -3 4.3
CP19MY
COMBINE AT 19TH AVE AND MYRTLE
3
RT19MY
ROUTE 19MY

ROUTE FROM BASIN 19MY TO 19GL
19TH AVE - MYRTLE TO GLENDALE

2 FLOW 0
.016 .016 .016 1320 .002 4.3
44.9 45 66 66.1 134 134.1 155 15541
4.3 0.3 0.3 00 00 0.3 .3 4.3
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LINE

1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081

1082
1083
1084
1085
1086
1087
1088
1089
1090

1091
1092
1093
1094

1095
1096
1097
1098
1099
1100
1101

1102
1103
1104

1105
1106
1107
1108
1109
1110
"
1112

ID.

KK
KM
KM
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM
KM
KM
KM
KM
DT
DI
DQ

*

KK
KM
KM

DR
*

KK
KM
KM
RS
RC
RX

RY
*

KK
KM

HC
*

KK
KM
KM
KM
RS
RC
RX
RY

%*

HEC-1 INPUT
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SB19GL
SUB-BASIN SB19GL
SUBBASIN CONTRIBUTING TO 19TH AVE AND GLENDALE
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .40 Kb=.059 Adj. Slope = 10.0

.054
.170 .250 3.500 .316 61.000
617 .549
0 5 16 30 65 77 84 90 94 97
100
19GL.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF

SB19GL, 3 CBS CONTRIBUTING TO 48" SD ALONG 19TH AVE AFFECTING FLOWS AT CP
REMOVE CAPACITY OF CBs. ASSUME CAPACITY EQUAL TO 5 CFS PER BASIN

QTOTAL = 3¢(5) = 15

THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

196L.2
0 15 10000
0 15 15
RE19GL

RETRIEVAL OF STREET CAPACITY DIVERSION
FROM 21ST AND GLENDALE
DI21GL

RD19GL
ROUTE RETRIEVED DIVERT ALONG GLENDALE
ROUTE DIVERT FROM 21ST AND GLENDALE TO 19TH AVE AND GLENDALE

3 FLOW 0
.016 .016 .016 1318 .001 4.3
44.9 45 66 66.1 134 134.1 155 155.1
4.3 0.3 0.3 00 00 0.3 3 4.3
CP19GL
COMBINE AT 19TH AVE AND GLENDALE
3
RT19GL
ROUTE 19GL

ROUTE FROM BASIN 19GL TO 19MA
19TH AVE - GLENDALE TO MARYLAND

1 FLOW 0
.016 .016 .016 2639 .005 4.3
44.9 45 66 66.1 136 134.1 155 155.1
4.3 0.3 0.3 0o 00 0.3 .3 4.3
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LINE

1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123

1124
1125
1126
1127
1128
1129
1130
1131
1132

1133
1134
1135

1136
1137
1138
1139
1140
1141
1142
1143

1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154

ID.

ZEEZZEER

BA
LG
uc
UA
UA

KK
KM

SEEEE

DI
DaQ

KK

HC

KK

KM
KM
RS
RC
RX
RY

KK

ZEEREE

BA
LG
uc
UA
UA

HEC-1 INPUT
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SB19MA
SUB-BASIN SB19MA
SUBBASIN CONTRIBUTING TO 19TH AVE AND MARYLAND
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .50 Kb = .059 Adj. Slope = 28.0

.054
.190 .250  4.900 .324 60.000
492 .510
0 5 16 30 65 7 84 90 94 97
100
19MA. 1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF
SB19MA, 7 CBS CONTRIBUTING TO 48" SD ALONG 19TH AVE AFFECTING FLOWS AT CP
REMOVE CAPACITY OF CBs. ASSUME CAPACITY EQUAL TO 5 CFS PER BASIN
QTOTAL = 7¢5) = 35
THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL
19MA.2
0 35 10000
0 35 35

CP19MA
COMBINE AT 19TH AVE AND MARYLAND
2

RT19MA

ROUTE 19MA

ROUTE FROM BASIN 19MA TO 19BE

19TH AVE - MARYLAND TO BETHANY HOME

2 FLOW 0
.016 .016 .016 2659 .004 4.3
44.9 45 66 66.1 134 1341 155  155.1
4.3 0.3 0.3 00 00 0.3 " 4.3
SB19BE

SUB-BASIN SB19BE
SUBBASIN CONTRIBUTING TO 19TH AVE AND BETHANY HOME
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .50 Kb = .058 Adj. Slope = 20.0

.057
.190 .250  4.%900 .324 56.000
.554 .565
0 5 16 30 65 77 84 90 94 97

100
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LINE

1155
1156
1157
1158
1159
1160
1161
1162
1163

1164
1165
1166

1167
1168
1169
1170
117
1172
1173
1174

1175
1176
177
1178
1179
1180
1181
1182
1183
1184
1185

1186
1187
1188
1189
1190
1191
1192
1193

ID.

KK
KM
KM
KM
KM
KM
DT
DI
ple}

KK
KM
HC

KK
KM
KM
KM
RS
RC
RX
RY

KK
KM
KM

$E8Z2Z%

LG
uc
UA
UA

KK
KM
KM
KM
KM
DT
DI

DQ
*

HEC-1 INPUT PAGE 29
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19BE. 1
REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF
SB19BE, 6 CBS CONTRIBUTING TO 48" SD ALONG 19TH AVE AFFECTING FLOWS AT CP
REMOVE CAPACITY OF CBs. ASSUME CAPACITY EQUAL TO 5 CFS PER BASIN
QTOTAL = 6(5) = 30
THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL
19BE.2
0 30 10000
0 30 30

CP19BE
COMBINE AT 19TH AVE AND BETHANY HOME
2

RT19BE

ROUTE 19BE

ROUTE FROM BASIN 19BE TO 19MI1

19TH AVE - BETHANY HOME TO MISSOURI

2 FLOW 0
.016 .016 .016 2623 .004 4.3
44.9 45 66 66.1 134 134.1 155 1551
4.3 0.3 0.3 00 00 0.3 .3 4.3
SB19MI

SUB-BASIN SB19MI
SUBBASIN CONTRIBUTING TO 19TH AVE AND MISSOURI
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

L= .50 Kb=.057 Adj. Slope = 20.0

.076
.220 .250 4.900 .344 41.000
.567 491
0 5 16 30 65 77 84 90 94 97
100
19M1 .1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF

SB19MI, 14 CBS CONTRIBUTING TO 48" SD ALONG19TH AVE AFFECTING FLOWS AT CP
REMOVE CAPACITY OF SD. ASSUME QFULL CONDITIONS. QFULL = 78.5 CFS

THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

19M1.2
0 79 10000
0 79 79



LINE

1194
1195
1196

1197
1198
1199
1200
1201
1202
1203
1204

1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215

1216
1217
7218
1219
1220
1221
1222
1223
1224
1225

1226
1227
1228

1229
1230
1231
1232
1233
1234
1235
1236

ID.

KK
KM
HC

KK
KM
KM
KM
RS
RC
RX
RY

KK
KM
KM
KM
KM
KM
BA
LG
uc
UA
UA

%*

KK
KM
KM
KM
KM
KM
KM
DT
DI
DQ

*

KK
KM

HC
*

KK
KM
KM
KM
RS
RC
RX

RY
*

HEC-1 INPUT
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CP19MI
COMBINE AT 19TH AVE AND MISSOURI
2
RT19MI
19TH AVE - MISSOURI TO CAMELBACK
ROUTE 19MI
ROUTE FROM BASIN 19MI TO 19CA
2 FLOW 0
.016 .016 016 2639 .003 4.3
44.9 45 66 66.1 134 13461 155  155.1
4.3 0.3 0.3 00 00 0.3 .3 4.3
SB19CA

SUB-BASIN SB19CA
SUBBASIN CONTRIBUTING TO 19TH AVE AND CAMELBACK
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .50 Kb=.070 Adj. Slope = 16.0

.009
.100 .150 8.100 .075 80.000
629  1.862
0 5 16 30 65 77 84 90 94 97
100
19CA.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF
SB19CA, 5 CBS CONTRIBUTING TO 18" SD ALONG VERMONT AND
12 CBS CONTRIBUTING TO 48" SD ALONG 19TH AVE AFFECTING FLOWS AT CP
REMOVE CAPACITY OF CBs. ASSUME CAPCITY OF 5 CFS PER BASIN
TOTAL Q TAKEN OUT = 5¢(5) = 25 CFS
THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL
19CA.2
0 25 10000
0 25 25

CP19CA
COMBINE AT 19TH AVE AND CAMELBACK
2

RT19CA

ROUTE 19CA

ROUTE FROM BASIN 19CA TO 19CP
19TH AVE - CAMELBACK TO CAMPBELL

2 FLOW 0
.016 .016 .016 2670 .005 4.3
44.9 45 66 66.1 134 134.1 155  155.1
4.3 0.3 0.3 00 00 0.3 .3 4.3
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LINE

1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247

1248
1249
1250
1251
1252
1253
1254
1255
1256

1257
1258
1259
1260

1261
1262
1263
1264
1265
1266
1267

1268
1269
1270

1271
1272
1273
1274
1275
1276
1277
1278

KK
KM
KM
DR

*

KK
KM
KM
RS
RC
RX

RY
*

KK
KM
HC

%*

KK
KM
KM
KM
RS
RC
RX

RY
*

HEC-1 INPUT

SB19CP
SUB-BASIN SB19CP
SUBBASIN CONTRIBUTING TO 19TH AVE AND CAMPBELL
6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967
L= .51 Kb = .058 Adj. Slope = 25.0

.057
.210 .150  7.900 .100 50.000
496 .507
0 5 16 30 65 77 84 90 94 97
100
19cp.1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF

SB19CP, 6 CBs IN SUBBASIN,CONTRIBUTING TO 54' SD ALONG 19TH AVE

REMOVE CAPACITY OF CATCH BASINS ALONG 54" LINE. ASSUME 5 CFS PER CATCH BASIN.
TOTAL Q@ TAKEN OUT = 6(5) = 30

THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

19cp.2
0 30 10000
0 30 30
RE19CP

RETRIEVAL OF STREET CAPACITY DIVERSION
FROM 21ST AND CAMPBELL
D121CP

RD19CP
ROUTE DIVERT FROM CP21CP TO CP19CP ALONG CAMPBELL
ROUTE FROM 21st AVE AND CAMPBELL TO 19TH AVE AND CAMPBELL

4 FLOW 0
.016 .016 .016 1310 .002 4.3
44.9 45 66 66.1 134 1341 155  155.1
4.3 0.3 0.3 00 00 0.3 .3 4.3
cP19cp
COMBINE AT 19TH AVE AND CAMPBELL
3 -
RT19CP
19TH AVE - CAMPBELL TO GRAND CANAL
ROUTE 19CP
ROUTE FROM BASIN 19CP TO 19CN
3 FLOW 0
.016 .016 .016 900 .001 4.3
44.9 45 66 66.1 134 134.1 155  155.1
4.3 0.3 0.3 00 00 0.3 3 4.3
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LINE

1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289

1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302

1303
1304
1305
1306

ID.

KK
KM
KM
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
DT
DI
ba

*

KK
KM
HC
2z

HEC-1 INPUT

...... T s 7 3 5ssin = iwie mhasm momsabinsncesn o axeD'e wenie wioemOniinis wiis L oes 5 Gxis 48 ¢ w3 Foma aimis 5 A0

SB19CN

SUB-BASIN SB19CN

SUBBASIN CONTRIBUTING TO 19TH AVE AND GRAND CANAL

6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

L= .37 Kb=.061 Adj. Slope = 5.0
.037
.250 .150 8.200 .071 41.000
.750 .795
0 5 16 30 65 77 84 90 94 97
100
19CN. 1

REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF

SB19CN, 7 CBs IN SUBBASIN, 1-15" SD ALONG S. TURNEY, 1-18" ALONG N. TURNEY
AND 1-54" ALONG 19TH AVE. 24"QFULL = 12.33 AND 18"QFULL = 5.72 CFS

SO = 0.003 AND N =0.13

3 CBs CONTRIBUTE TO 24" SD AND 2 TO THE 18" SD AND 54" SD AFFECTING FLOW AT C
REMOVE CAPACITY OF CATCH BASINS ALONG 54" LINE. ASSUME 5 CFS PER CATCH BASIN.
REMOVE PIPE CAPACITY OF STORM DRAINS.

TOTAL Q@ TAKEN OUT = 12.33+5.72+3(5) = 33.05

THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

19CN.2
0 33 10000
0 33 33

CP19CN

COMBINE AT 19TH AVE AND GRAND CANAL
2
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INPUT

NO.

23

46
40

49
57

75
69

78
81
‘-'9

107
100

115
110

118
121
129

146
140

155
153

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
SB23DU
o e > 23pu.2
23DU.1
Vv
v
RT23DU
SB23BU
R > 23BU.2
23BU.1
CP23BU:x & v s ss s 5
v
Vv
RT23BU
» SB23RO
o i ——— > DV23R0
RN23R0O
o i i > 23R0.2
23R0.1
CP23R0O..veveennnan
'
"
RT23R0O
SB23NO
e > RB23NO
RN23NO
CP23ND....cvvnnnn.
§ SEEEEEE > DIZ23NO
DV23NO

v



158

176

182
179

185

192

203

209
206

212

231

237

253
248

256

259

267

283
278

286

289

RT23NO

CP230R

DV230R
v
)
RT230R

CP23DM

DV23DM
v
v
RT23DM

.

CP23MA
v
v
RT23MA

SB230R

SB23DM

SB22GL
v
v
RT22GL

SB23GL

........................

SB23MA



297

313
308

316

319

327

337

343
340

346

353

364

372
367

375

382

400
393

403

411
407

424
421

CP23BE
v
\'
RT23BE

CP23MI

DV23MI
v
v
RT23MI

CP23C0

DV23C0o
v
v
RT23CO

CP23CA

DV23CA
v
v
RT23CA

SB23BE

SB23MI

............

SB23C0

SB23CA

DI23CA



425

431

441

445

452

468
463

47

474

481

77
492

500

506

524
i

527

535

548

555

558

v v
. v

RD24CA

CP24CA

v

. V'

. RT24CA

CR2BCP .o siave wimmnio
v
\
RT23CP

SB231IN

- 23IN.1

CPZ23IN..: vic wiena o

SB21DU

21DU.1

- v

. v

RT21DU

5 CP21BU

. DV21BU

SB23CP

23CP.1

23IN.2

------- > 210u.2

SB21BU

SB210R



572
569

580

586
583

589

596

610
607

611

618

621

627

635

646

652
649

655

663

674

67

685

CP210R

DV210R
v
v
RT210R

CP21MY

DV21MY
. v
. \
. RT21MY

CP21GL

DV21GL
: v
. \
RT216L

CP21MA

v
. v
. RT21MA

RE210R
v
v
RD210R

........................

SB21GL

------------

SB21MA

------------

SB21BE

<mmmmmm- DI230R

DI23DM



702
L.73

705

708

716

727

730

737

751
748

752

759

763

792
785

798
795

799

806

:u“

817

21BE.1
CP21BE. oois siwwnersm=
v
Vv
RT21BE
SB21M0
CP2IMO: v sswssnes
v
v
RT21MO
SB21MI
S DI23MI
" % RE21MI
v
. “ Vv
- . RD21MI
bV o S P e iy oy T R
v
Vv
RT21MI
SB22CA
------- > 22CA.2
22CA.1
<mmmmmm - D123C0o
RE22CA
Vv
Vv
RD22CA
CP22CA. e s wisinn sainin
------- > DI22CA
DV22CA
Vv
\



824

836

848

852

860

877
871

882
880

883

890

896
893

899

906

917

923

934

941

962
-5

967
965

CP2ICA.:: « visis suims sisims wimim
v
v
RT21CA
SB21CP
21¢cpP.1
o1 7 [ of NG
e T > DI21CP
pv21icp
v
\
RT21CP
. SB21CN
CP21CN.cvvcccenens
SB19DU
. v
. v
RT19DU

SB21CA

RE22CA
v
v
RD22CA

SB19NO

RE19NO
v

oz DI22CA



968

978

986

1004
997

1010
1007

101

1018

1021

29

1046
1040

1052
1049

1053

1060

1063

1071

1088
12

1094
1091

CP19NO
v
v
RT19NO

CP190R
v
v
RT190R

CP19MY
v
v
RT19MY

SB190R

SB19MY

SB19GL

19GL.1

v
RD19NO

RE190R
v
v
RD190R

RE19GL
v

DI210R

DI21MY

DI21GL



1095

1105

113

1130
1124

1133

1136

1144

1161
1155

1167

1175

191
1186

1194

1197

1205

1223
1216

126

1229

CP19GL
\
v
RT19GL

CP19MA
v
v
RT19MA

CP19BE. .

v
v
RT19BE

CP19MI
v
v
RT19MI

CP19CA
'
v
RT19CA

v

RD19GL

SB19MA

SB19BE

SB19MI

SB19CA

19BE.2

19CA.2



1237 = . . . SB19CP

154 . . 5 - e > 19cp.2
1248 . 5 . . 19CP.1
1260 4 . - . i SR DI121CP
1257 . % ¥ 5 % RE19CP
v
. - . - . v
1261 . . s . . RD19CP
1268 . ” . CP19CP.uis o svy » o & wiure s wisi simsa s wrare
v
= . Z v
1271 . - . RT19CP
1279 . - = 5 SB19CN
1300 : ? 5 - smmmmms > 19CN.2
1290 - . . . 19CN.1
3 e . . CPI9CN...cvvvennnn

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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* w* * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * ¥ U.S. ARMY CORPS OF ENGINEERS *
% JUN 09 1992 e i HYDROLOGIC ENGINEERING CENTER %

VERSION 4.0.3E ¥ % 609 SECOND STREET *
* * ¥ DAVIS, CALIFORNIA 95616 *
* RUN DATE 09/17/03 TIME 17:35:49 * ¥ (916) 551-1748 *
* w * *
Fededede e de e de s ek ek e e e e e AR e e de e e s e e ok e e Sk ok ok ek ek e e ke ek

e v e v v e 3 e v e e 9 v 9 3 o e i e e e e e o e e ke e o e e 3 ke e 3 e o e o ok ok e o o o e e ok e ke e e e ok

DRAFT MODEL

MODELED BY PREMIER ENGINEERING
JULY 2002

ORIGINAL MODEL PREPARED BY: KBD
ORIGINAL FILE NAME: 100CMLBK.DAT

MODELING HAS BEEN REVISED BY PREMIER ENGR IN JANUARY - MARCH 2003
TO CORRECT NUMEROUS MODELING ERRORS IN ORIGINAL KBD CODING.

e e e e e v e e i v v v e v 3 v e e 3 e e e v vk v 3k e e ke v d e 3 e vk T ke e e e 3 v o v e e e vk e o ok v e ke o

REVISED FILE NAME: EXIST100.DAT - MARCH 2003

100-YEAR 6-HOUR MODEL, EXISTING CONDITIONS

e e e v e g e v v v v e v v s e e e 3k 2k S e e 3k vl e e S e o v e v v e ke e e vk e e e vk e e v e e 3k e e ok e e o

Project ID: 24TH & CAMELBACK - 100 Year, é-hour Storm

18 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

e 2k o ke e e e e o v e e o e e 3k e e ke e o e o ok 3l e ke ke v e e e vk e vk ke e e ke e 2 ok ke ke e vk e vk e ke ke o e e

FLOWS ALONG 23RD AVE

e e v v 2 e o e 2 e 3 e 3k e e e e e ke e ok ok e o ke vl e e o 2k ke Sk e i e 2k e ok ok ok ok o ok o e ok ek ke e ok

4 HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 2000 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1838 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE  66.63 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT






OPERATION

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

STATION

SB23DU

23DU.2

23pU.1

RT23DU

SB23BU

23BU.2

238U.1

CP23BU

RT23BU

SB23R0O

DV23R0

RN23RO

23R0.2

23R0.1

CP23R0O

RT23R0O

SB23NO

RB23NO

RN23NO

CP23NO

DI23NO

DV23NO

RT23NO

SB230R

CP230R

DI230R

PEAK
FLOW

267.

13.

254.

252.

263,

35.

228.

480.

476.

134.

119

134.

50.

84.

558.

557.

67.

53

67.

615.

517.

98.

97.

146.

237.

59.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

4.23

4.23

4.23

4.37

4.20

4.30

4.30

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

48.

12

37

37.

46.

17.

29.

66.

66.

27.

10.

1

10.

s

72.

72.

12.

81.

69.

11

7 i 8

29.

40.

10.

24-HOUR

12.

16.

16.

18.

18.

20.

17.

10.

72-HOUR

BASIN
AREA

0.22

0.22

0.22

0.40

0.40

0.04

0.04

0.04

0.55

0.55

0.55

0.55

0.12

0.67

0.67

MAXTMUM
STAGE

0.91

1.36

2.18

0.56

TIME OF
MAX STAGE

4.23

4.23

4.37



HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DV230R

RT230R

SB23DM

CP23DM

DI23DM

DV23DM

RT23DM

SB22GL

RT22GL

SB23GL

23GL.2

23GL.1

CP23GL

RT23GL

SB23MA

23MA.2

23MA.1

CP23MA

RT23MA

SB23BE

23BE.2

23BE.1

CP23BE

RT23BE

SB23MI

CP23MI

DI23MI

DV23MI

RT23MI

SB23CO

VEr.

177.

75.

239.

120.

120.

119.

214

21.

74,

66.

191.

187.

160.

10.

150.

318.

316.

109.

22.

87.

395.

3935,

80.

474

189.

284.

283.

75.

4.30

4.37

4.10

4.33

4.33

4.33

4.40

4.30

4.43

4.37

4.47

4.20

4.20

4.20

4.40

L.47

4.27

4.27

4.27

4.43

4.50

4.47

4.50

4.50

4.50

4.57

4.13

30.

30.

13

43,

22.

22.

22.

35.

35.

39.

24.

58.

58.

22.

10.

12.

7.

s

21

92.

37.

55.

55.

13.

15.

15.

18.

18.

23.

14.

14.

0.67

0.67

0.06

0.73

0.73

0.73

0.73

0.03

0.03

0.06

0.06

0.06

0.81

0.81

0.15

0.15

0.96

0.96

0.06

0.76

0.71

0.25

0.53

1.09

1.47

4.37

4.40

4.47

4.47



2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

CP23Co

Di23cCo

pv23co

RT23C0

SB23CA

23CA.2

23CA.1

CP23CA

DI23CA

DV23CA

RT23CA

RE24CA

RD24CA

SB24CA

CP24CA

RT24CA

SB23CP

23cpP.2

23CP.1

CP23CP

RT23CP

SB23IN

23IN.2

23IN.1

CP23IN

SB21DU

210U.2

210U.1

RT21DU

SB21BU

328.

164.

164.

163.

12.

10.

163.

98.

65.

65.

98.

97.

53.

139.

138.

205.

201.

319.

316.

215.

2.

473.

775

13.

64.

139.

4.50

4.50

4.50

4.57

4.30

4.30

4.30

4.53

4.60

4.70

4.20

4.20

4.20

4.37

4.37

4.37

4.37

4.50

4.20

68. 17
34, 9.
34. 9.
34. 9

3. 1

3 1

0 0.
34. 9.
20. S«
14. 3.
14. 3.
20. 5.
20. 5.
12. 3.
32. 8
32. 8.
40. 10.

4. 1
36. 9.
81. 21.
81. 21
43. 1=

4. 1
39. 10.
120. 30.
19. 5.

8. 2
1. 3
Tillis 3
27. 7

1.25

1.25

1.25

1.25

0.01

0.01

0.01

1.26

1.26

1.26

1.26

0.00

0.00

0.05

0.05

0.05

0.16

0.16

0.16

1.47

1.47

1.64

0.09

0.09

0.09

0.09

0.83

0.49

0.58

0.46

1.17

0.47

4.57

4.70

4.60

4.67

4.70

4.50



2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

cP21BU

DI21BU

DV21BU

SB210R

RE210R

RD210R

CP210R

DI210R

DV210R

RT210R

SB21MY

RE21MY

RD21MY

CP21MY

DI21MY

DV21MY

RT21MY

SB21GL

CP21GL

DI21GL

DV21GL

RT21GL

SB21MA

CP21MA

RT21MA

SB21BE

21BE.2

21BE.1

CP21BE

RT21BE

188.

188.

138.

59.

57.

187.

93.

93.

93.

74.

120.

118.

282.

141.

141.

140.

40.

105

151.

255

24,

170.

171

169.

203.

197.

362.

361.

4.40

0.00

0.00

4.20

4.30

4.47

4.33

4.33

4.33

4.40

4.33

4.33

4.47

4.43

4.43

4.43

4.50

4.23

447

4.47

4 .47

4.63

4.17

4.20

4.30

4.20

4.20

4.20

4.27

4.30

38.

38.

28.

10.

38.

19.

19.

22.

22.

57.

28.

28.

28.

37.

34.

31.

34.

53.

38.

32

66.

66.

17.

17.

0.22

0.22

0.22

0.13

0.00

0.00

0.00

0.00

0.20

0.20

0.20

0.20

0.04

0.25

0.25

0.25

0.25

0.40

0.40

0.18

0.18

0.35

0.69

0.64

0.78

0.30

0.86

1.21

4.47

4.40

4.47

4.50

4.63

4.30

4.30



HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

SB21MO

CP21MO

RT21MO

SB21MI

RE21MI

RD21MI

CP21MI

RT21MI

SB22CA

22CA.2

22CA.1

RE22CA

RD22CA

CP22CA

DI22CA

DV22CA

RT22CA

SB21CA

21CA.2

21CA.1

CP21CA

RT21CA

SB21CP

21CP.2

21CP.1

RE22CA

RD22CA

cp21CP

pI21ce

DV21CP

40.

397.

396.

67.

189.

189.

625,

624.

45.

10.

35.

164.

160.

190.

95.

95.

95.

204.

18.

186.

850.

848.

151.

136.

95.

85.

1016.

508.

508.

4.53

4.30

4.33

4.37

4.40

4.40

4.40

4.67

4.63

4.63

4.63

4.67

4.20

4.20

4.20

L.47

4.33

4.33

4.63

4.93

4.57

4.57

12.

78.

78.

37

37.

129.

129.

12.

34,

34.

40.

20.

20.

20.

39.

1.

28.

17T

177.

34.

25.

20.

20.

222.

111.

11.

20.

20.

33.

33.

45.

45.

56.

28.

28.

12.

12.

16.

16.

20.

10.

10.

0.07

0.65

0.65

0.09

0.00

0.00

0.74

0.74

0.05

0.05

0.05

0.00

0.00

0.05

0.05

0.05

0.05

0.00

0.00

1.46

0.69

1.88

0.63

0.64

2.25

0.40

4.33

4.50

4.67

4.67

4.53

4.93
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RT21CP

SB21CN

CP21CN

SB19DU

RT190U

SB19NO

19N0.2

19NO.1

RE19NO

RD19NO

CP19NO

RT19NO

SB190R

190R.2

190R. 1

RE190R

RD190R

CP190R

RT190R

SB19MY

19MY.2

19MY .1

RE19MY

RD19MY

CP19MY

RT19MY

SB19GL

19GL.2

19GL.1

RE19GL

507.

46.

542.

17.

15.

41.

36.

517.

511.

523,

507.

105.

30.

75.

93.

91.

673.

663.

39.

35.

141.

139.

801.

797.

50.

15.

35.

151.

4.23

4.33

4.43

4.37

4.37

4.37

4.33

4.47

4.43

4.50

4.30

4.30

4.30

4.43

4.53

4.37

4.37

4.37

4.47

111.

10.

120.

69.

69.

74.

74,

29.

16.

13

19.

19.

105.

105.

28.

28.

134.

134.

15

34.

28.

31.

17.

17.

19.

19.

26.

26.

34,

34.

10.

10.

12.

12.

0.04

1.15

0.02

0.02

0.04

0.04

0.04

0.00

0.00

0.05

0.05

0.05

0.05

0.05

0.00

0.00

0.20

0.20

0.05

0.05

0.05

0.00

1.44

0.09

0.97

0.42

0.70

1.51

4.60

4.90

4.33

4.43

4.47

4.50

4.53

4.53
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HYDROGRAPH AT
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3 COMBINED AT

ROUTED TO

RD19GL

CP19GL

RT19GL

SB19MA

19MA. 2

19MA.1

CP19MA

RT19MA

SB19BE

19BE.2

19BE. 1

CP19BE

RT19BE

SB19MI

19MI.2

T9MI.1

CP19MI

RT19MI

SB19CA

19CA.2

19CA.1

CP19CA

RT19CA

SB19CP

19CP.2

19cp.1

RE19CP

RD19CP

CP19CP

RT19CP

149.

978.

951.

50.

35.

15.

957.

944

50.

30.

20.

953.

940.

63.

63.

940.

922.

922.

910.

58.

30.

28.

508.

508.

1334.

1331.

4.57

4.53

4.63

4.30

4.30

4.30

4.60

4.70

4.37

4.37

4.37

4.70

4.77

4.33

0.00

0.00

4.77

4.87

4.60

0.00

4.87

4.93

4.30

4.30

4.30

4.57

4.60

4.90

4.93

34.

172.

12.

1.

174.

173.

13.

1.

175.

175.

14.

14.

175.

175.

175.

175.

14.

-

1.

1.

289.

289.

43,

43.

44,

b4,

44,

44,

bb.

44.

44,

44,

28.

28.

16.

16.

16.

16.

16.

16.

16.

16.

16.

16.

10.

10.

26.

26.

0.51

0.73

1.29

1.37

1.57

1.46

1.26

1.18

2.48

4.63

4.70

4.77

4.87

4.93

4.60

4.93



HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

SB19CN

19CN.2

19CN. 1

CP19CN

*%% NORMAL END OF HEC-1 ***

30.

30.

1331.

4.50

0.00

0.00

4.93

289.

26.

0.04

0.04

0.04

0.55



24" Avenue and Camelback Road Drainage Final Design Concept Report

APPENDIX B

25-YEAR, 6-HOUR STORM
EXISTING CONDITIONS
FILE: EXIST25

PREMIER



LINE

O N0V SN -

- e el ed b el b e
RV < SRS B ¥ R N )

18
19
20
21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39
40
41
42
43
44
45
46
47

HEC-1 INPUT

IDsx.s sssae N5 ses v 25 wmis wmis Bvia s s Boises wnrs Disiais sms Bisin samis = Tiscasims oin Bia woimio wis 9 ccimiae = 10

1D

ID sk dedeokokdedd ok ek e e ko e A ek e R e e e e e ok ek e e

ID DRAFT MODEL

ID MODELED BY PREMIER ENGINEERING

ID  JULY 2002

ID ORIGINAL MODEL PREPARED BY: KBD

1D

ID MODELING HAS BEEN REVISED BY PREMIER ENGR IN JANUARY - MARCH 2003
ID TO CORRECT NUMEROUS MODELING ERRORS IN ORIGINAL KBD CODING.
ID  Fedeskeddekdededdededesdededdod doededoddeddedede koo doddoededeiede el deoeedde ke s e e

ID REVISED FILE NAME: EXIST25.DAT - MARCH 2003

ID 25-YEAR 6-HOUR MODEL, EXISTING CONDITIONS

iD e e e e e A e e A e e e e e e e e e e o e e e v e e e e e e e e e ke e e e e v e e ke e e e e e e e e e e e ke e

1D

ID Project ID: 24TH & CAMELBACK - 25-Year, 6-hour Storm
T 2 2000

10 5

*DIAGRAM

*
iD e v v v v e e e e e e e e e e v e e e v e v i e vl e e vl e e e e ke e ok vk e e de e e e ke e e e e e ke e e e e de e

ID  FLOWS ALONG 23RD AVE

1D e e v v e e e v e v e e v e e e e e e i e e 3k vl v e v e e v e v sl e e e e e v e e e ke e e e e e e de e e e e o

KK sB23DU

KM  SUB-BASIN SB23DU

KM 6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN

KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

KM L= .37 Kb=.052 Adj. Slope = 38.0

BA 179

IN 15

KM  RAINFALL DEPTH OF 2.36 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD

PB  2.282

KM  THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 2.20

PC .000, .010 .017 .026 .037 .046 .056 .065 .075 .085
PC .097 LM .131 =) .263 .455 .689 .829 .893 .933
PC .949 .962 975 .988 1.000

LG .100 .250 4.300 .366 80.000

uc .383 .154

UA 0 5 16 30 65 7 84 90 94 97
UA 100

*

KK 23Du.1

KM  REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF

KM  SB23DU, 9 CBs IN SUBBASIN, 27", 30" and 36" SD ALONG NORTH SIDE OF DUNLAP
KM  REMOVE CAPACITY OF 30" SD. ASSUME QFULL = 12.92

KM  S0=0.001 AND N = 0.013

KM  THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

DT 23DU.2

DI 0 13 10000

Da 0 13 13



OPERATION
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2 COMBINED AT

ROUTED TO
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DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

STATION

SB23DU

23pu.2

23DU.1

RT23DU

SB23BU

23BU.2

23BU.1

CP23BU

RT23BU

SB23RO

DV23R0O

RN23RO

23R0.2

23R0.1

CP23RO

RT23RO

SB23NO

RB23NO

RN23NO

CP23NO

DI23NO

DV23NO

RT23NO

SB230R

CP230R

DI230R

PEAK
FLOW

200.

13.

187.

185.

179.

35.

144.

329.

527

99.

99.

98.

50.

48.

374.

373.

52.

48.

52.

415.

351.

64.

60.

103.

154.

39.

TIME IN HOURS,

TIME OF

PEAK

4.10

4.10

4.10

4.20

4.20

4.20

4.20

4.20

4.27

4.23

4.23

4.23

4.23

4.27

4.30

4.30

4.30

4.30

4.47

4.23

4.43

4.43

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

AREA IN SQUARE MILES

24-HOUR
37. 9.
10. 3.
27 7.
27. 7.
33. 8.
16. 4.
18. 4.
45. 11;
45. 1.
20. D%
10. 2.
1. 3.
8 2.
2. 1
47. 12.
47. 12.
10. 2.
4. 1
5 1.
93+ 135
46. 1.
ts 2
7. 2
22. 5
28. T
T 2

AVERAGE FLOW FOR MAXIMUM PERIOD
6-HOUR

72-HOUR

3.

BASIN
AREA

0.18

0.18

0.18

0.18

0.22

0.22

0.22

0.40

0.40

0.50

0.04

0.04

0.04

0.67

0.67

MAX IMUM
STAGE

0.77

1.74

0.46

TIME OF
MAX STAGE

4.20

4.27

4.30

4.47
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DV230R

RT230R

SB23DM

CP23DM

DI23DM

DV23DM

RT23DM

SB22GL

RT22GL

SB23GL

23GL.2

23GL.1

CP23GL

RT23GL

SB23MA

23MA.2

23MA.1

CP23MA

RT23MA

SB23BE

23BE.2

23BE.1

CP23BE

RT23BE

SB23MI

CP23MI

DI23MI

DV23MI

RT23MI

SB23CO

116.

115.

55.

154.

76.

13.

13.

53.

45,

121.

119.

108.

10.

98.

204.

203.

7.

22.

49.

247.

245,

48.

294.

117.

176.

175.

53.

4.17

4.40

4.57

4.27

4.27

4.27

4.43

4.53

4.33

4.33

4.33

4.50

4.60

4.60

4.60

4.60

4.67

21. 5.
2. 5.
10. 25
31. 8.
15. 4.
15. 4.
15. 4.
3. 1
35 1
9 2.
4. 1
6. 1.
24. 6.
24, 6.
22. 6.
7. 2
16. 4.
40, 10.
40. 10.
16. 4.
10. 2.
7. 2
46. 12.
46. 12.
15 4.
61. 15.
24. 6.
37. 9.
37. 9.
10. 2,

0.67

0.67

0.06

0.73

0.73

0.73

0.73

0.03

0.03

0.06

0.06

0.15

0.96

0.96

0.06

0.61

0.57

0.42

0.86

1.14

0.86

4.50

4.50

4.57

4.57

4.53

4.60

4.67
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cp23co

DI23C0

DV23C0o

RT23CO

SB23CA

23CA.2

23CA.1

CP23CA

DI23CA

DV23CA

RT23CA

RE24CA

RD24CA

SB24CA

CP24CA

RT24CA

SB23CP

23CP.2

23CP.1

cp23cp

RT23CP

SB23IN

23IN.2

23IN.1

CP23IN

SB21DU

21Du.2

21pu.1

RT21DU

SB21BU

203.

102.

102.

101.

101.

60.

40.

39.

60.

59.

37.

85.

84.

150.

146.

194.

194.

156.

152.

332.

50.

13.

37.

37.

95.

4.60

4.60

4.60

4.70

4.37

0.00

0.00

4.70

4.70

4.70

4.93

4.70

4.77

4.30

4.70

4.87

4.20

4.20

4.20

4.67

4.77

4.23

4.23

4.40

4.43

4.43

4.43

4.63

4.27

46.

23.

23.

23.

23.

14.

14.

14.

23.

22.

30.

26.

58.

58.

32.

28.

86.

13.

20.

12.

15.

15.

1.25

1.25

1.25

1.25

0.01

0.01

0.01

1.26

1.26

1.26

1.26

0.00

0.00

0.05

0.05

0.05

1.47

1.47

0.17

0.09

0.13

0.65

0.38

0.46

0.34

0.9

0.35

4.70

4.93

4.77

4.87

4.77

4.63
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CP21BU

DI21BU

DV21BU

SB210R

RE210R

RD210R

CP210R

DI210R

DV210R

RT210R

SB21MY

RE21MY

RD21MY

CP21MY

DI21MY

DV21MY

RT21MY

SB21GL

CP21GL

DI21GL

DV21GL

RT216GL

SB21MA

CP21MA

RT21MA

SB21BE

21BE.2

21BE.1

CP21BE

RT21BE

121.

121.

96.

39.

37.

125.

63.

63.

63.

51.

76.

187.

93.

93.

93.

26.

116.

103.

12.

10.

114.

114.

113.

139.

133.

243.

242.

4.40

0.00

0.00

4.27

4.43

4.57

4.40

4.40

4.40

4.50

4.40

4.43

4.57

4.50

4.50

4.50

4.57

4.30

4.53

4.53

4.53

4.87

4.23

4.23

4.33

4.23

4.23

4.23

4.30

4.37

26.

26.

20.

27.

14.

14.

14.

12.

15%

15.

41.

20.

20.

20.

26.

25.

22.

23.

23.

28.

23.

46.

46.

11«

1.

0.22

0.22

0.22

0.13

0.13

0.13

0.13

0.08

0.00

0.00

0.20

0.20

0.20

0.20

0.04

0.25

0.25

0.25

0.25

0.18

0.58

0.58

0.28

0.56

0.51

0.63

0.21

0.70

0.97

4.57

4.50

4.87

4.33

4.37
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SB21MO

CP21MO

RT21MO

SB21MI

RE21MI

RD21MI

CP21MI

RT21MI

SB22CA

22CA.2

22CA.1

RE22CA

RD22CA

CP22CA

DIZ22CA

DV22CA

RT22CA

SB21CA

21CA.2

21CA.1

CP21CA

RT21CA

SB21CP

21CP.2

21cP.1

RE22CA

RD22CA

cP21cCP

DI21CP

Dv21cpP

23.

263.

262.

40.

17.

117.

396.

394.

31.

10.

21.

102.

98.

114.

57.

57.

57.

143,

18.

125.

523.

522.

107.

15.

92.

57.

50.

622.

311.

311.

4.63

4.37

4.40

4.47

4.60

4.70

4.53

4.60

4.47

4.47

4.47

4.60

4.80

4.77

4.77

4.77

4.80

4.23

4.23

4.23

4.60

4.67

4.40

4.40

4.40

4.77

4.67

4.67

4.67

54.

54.

10.

24,

24.

88.

88.

23.

26.

13.

13.

13

28.

10.

19.

120.

120.

25.

17.

13.

13.

150.

.

75.

14.

14.

22.

22.

0.65

0.65

0.09

0.00

0.00

0.74

0.74

0.05

0.05

0.05

0.00

0.00

0.05

0.05

0.05

0.05

0.00

0.00

0.53

1.45

0.49

1.70

0.29

4.40

4.70

4.60

4.80

4.80

4.67
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RT21CP
SB21CN
CP21CN
SB19DU
RT190U
SB19NO
19N0.2
19N0.1
RE19NO
RD19NO
CP19NO
RT19NO
SB190R
190R.2
190R.1
RE190R
RD190R
CP190R
RT190R
SB19MY
19MY .2
19MY .1
RE19MY
RD19MY
CP19MY
RT19MY
SB19GL
j9GL.2
19GL.1

RE19GL

310.

33.

333.

125

11

29.

29.

351.

339.

346.

327.

76.

30.

46.

63.

61.

432.

423.

25

25.

93.

92.

515.

511.

35.

15.

20.

103,

4.73

4.30

4.70

4.33

4.97

4.27

0.00

0.00

4.30

4.43

4.43

4.57

4.43

4.43

4.43

4.40

4.53

4.57

4.60

4.37

0.00

0.00

4.50

4.63

4.63

4.67

4.43

4.43

4.43

4.53

75.

82.

46.

46.

50.

49.

22.

15.

14.

14.

70.

70.

20.

20.

90.

90.

10.

25.

19.

21.

1.

T

12.

12.

18.

18.

0.04

1.15

0.02

0.02

0.04

0.04

0.04

0.00

0.00

0.05

0.05

0.00

0.00

0.16

0.16

0.05

0.05

0.05

0.00

0.00

0.20

0.20

0.05

0.05

0.05

0.00

0.94

0.76

0.33

0.88

0.56

4.73

4.97

4.43

4.57

4.53

4.63

4.63

4.67
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ROUTED TO
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
HYDROGRAPH AT
ROUTED TO

3 COMBINED AT

ROUTED TO

RD19GL

cP19GL

RT19GL

SB19MA

19MA.2

19MA.1

CP19MA

RT19MA

SB19BE

198BE.2

198BE.1

CP19BE

RT19BE

SB19MI

19M1.2

19M1.1

CP19MI

RT19MI

SB19CA

19CA.2

19CA.1

CP19CA

RT19CA

SB19CP

19CcP.2

19CP.1

RE19CP

RD19CP

CP19CP

RT19CP

102.

629.

606.

35.

35.

606.

594.

34.

30.

594.

583.

41,

41.

583.

568.

568.

557.

41.

30.

1.

3.

310.

789.

787.

4.67

4.67

4.77

4.37

0.00

0.00

4.77

4.87

4.40

4.40

4.40

4.87

4.97

4.40

0.00

0.00

4.97

5.07

4.67

0.00

0.00

5.07

4.37

4.37

4.37

4.67

4.73

25.

118.

118.

118.

118.

118.

118.

10.

10.

118.

118.

118.

118.

10.

i

193.

193.

30.

30.

30.

30.

30.

30.

30.

30.

30.

30.

19.
19.
49.

49.

1.

1.

1.

1.

1.

1.

18.

0.00

0.26

0.26

0.05

0.05

0.05

0.31

0.31

0.06

0.06

0.06

0.37

0.37

0.08

0.08

0.08

0.44

0.44

0.01

0.01

0.01

0.45

0.45

0.06

0.06

0.06

0.00

0.00

0.51

0.59

1.01

1.06

1.05

0.96

0.90

1.83

4.67

4.77

4.87

4.97

5.07

4.73
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SB19CN

19CN.2

19CN.1

CP19CN

*%%* NORMAL END OF HEC-1 ***

20.

20.

787.

0.00

0.00

193.

0.04

0.04

0.04

0.55



24" Avenue and Camelback Road Drainage Final Design Concept Report

APPENDIX C

10-YEAR, 6-HOUR STORM
EXISTING CONDITIONS
FILE: EXIST10

PREMIER



LINE

[« IEE NN« NURV, [ S UV I N e

T OR N (e Q T e
~NOoO WUV NN - OV

18
19
20
21

22
23
24
25
26
27
28
29
30
3
32
33
34
35
36
37
38

39
40
41
42
43
44
45
46
47

HEC-1 INPUT

{1 ] | - LIRmE L e A Do 6:isseiin T simara um 8k aanian Deainia e 10

ID

ID ik dede e dedidedede i e e e e e e ek ok

ID  DRAFT MODEL

ID MODELED BY PREMIER ENGINEERING

ID  JULY 2002

ID ORIGINAL MODEL PREPARED BY: KBD

1D

ID MODELING HAS BEEN REVISED BY PREMIER ENGR IN JANUARY - MARCH 2003
ID TO CORRECT NUMEROUS MODELING ERRORS IN ORIGINAL KBD CODING.
ID sk ke Rk g e ke ek ok ek

ID REVISED FILE NAME: EXIST10.DAT - MARCH 2003

ID  10-YEAR 6-HOUR MODEL, EXISTING CONDITIONS
ID Rk ddeded e R Rk de R K AR e ek

ID

ID Project ID: 24TH & CAMELBACK - 10-Year, 6-hour Storm
1T 2 2000

10 5

*D IAGRAM

*
1D e e v e e e e e e vk e vk v e vk e ke e v v e e e e vl v e vl e vk o vl vk ke e 2 v ok ke e Sk i vl o ke ke e ol ke o v o ke e

ID  FLOWS ALONG 23RD AVE

1D Ve e e e e e e e e e e e v e v v e e e v v e e v v v v 3 e 2k v v e ke e vk v vk o e o e ol 3k ok o o e e ke o e ek

ID

KK SB23DU

KM  SUB-BASIN SB23DU

KM  6-HOUR RAINFALL, PATTERN NO. 2.20 WAS USED TO FIND TC & R FOR THIS BASIN

KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .967

KM L= .37 Kb = .052 Adj. Slope = 38.0

BA 79

IN 15

KM  RAINFALL DEPTH OF 1.94 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD

PB  1.875

KM  THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 2.20

PC .000 .010 .017 .026 .037 .046 .056 .065 .075 .085
PC .097 A1 .131 75 .263 .455 .689 .829 .893 .933
PC .949 .962 .975 .988  1.000

LG .100 .250  4.300 .366 80.000

uc 421 .170

UA 0 5 16 30 65 77 84 90 94 97
UA 100

%*

KK 23DU.1

KM  REMOVE INTERCEPTED STORM DRAIN FLOWS FROM TOTAL SUBBASIN RUNOFF

KM  SB23DU, 9 CBs IN SUBBASIN, 27", 30" and 36" SD ALONG NORTH SIDE OF DUNLAP
KM  REMOVE CAPACITY OF 30" SD. ASSUME QFULL = 12.92

KM  S0=0.001 AND N = 0.013

KM  THIS DIVERT IS NOT RETRIEVED BACK INTO THE MODEL

DT 23DU.2
DI 0 13 10000
DQ 0 13 13

*



OPERATION

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

STATION

SB23DU

23pu.2

23DU.1

RT23DU

SB23BU

23BU.2

23BU.1

CP23BU

RT23BU

SB23RO

DV23R0

RN23RO

23R0.2

23R0.1

CP23RO

RT23RO

SB23NO

RB23NO

RN23NO

CP23NO

DI23NO

DV23NO

RT23NO

SB230R

CP230R

DI230R

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

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA
156.  4.13 30. 8. 3. 0.18
3. 4.13 9. 2, 1. 0.18
%3,  4.13 21. 5. g 0.18
%1.  4.23 21. 5. 2. 0.18
125.  4.27 25. 6. 2. 0.22
3. 427 1. 4. 1. 0.22
90.  4.27 1. 3, 1. 0.22
230,  4.23 31. 8. 5. 0.40
229.  4.30 31. 8. 3. 0.40
76.  4.20 16. % 1. 0.10
76.  4.43 10. 2. 1. 0.10
68.  4.43 7. 3. 1. 0.10
50.  4.43 6. 2. 1. 0.10
18.  4.43 0. 0. 0. 0.10
234, 4.43 32. 8. 3 0.50
228.  4.47 3. 8. 3. 0.50
43.  4.10 8. 2. 1. 0.04
43, 4.17 4. 1. 0. 0.04
4. 47 . 1. 0. 0.04
259.  4.33 35. 9. 3. 0.55
223.  4.33 32. 8. 3. 0.55
37. 4.33 B, 1. 0. 0.55
35.  4.57 4. 1. 0. 0.55
76.  4.30 17. 8, 2. 0.12
105.  4.47 21. 5. Z. 0.67
26. 447 5. 1. 0. 0.67

MAXIMUM
STAGE

0.68

0.92

1.32

0.34

TIME OF
MAX STAGE

4.23

4.30

4.47

4.57
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HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
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2 COMBINED AT
DIVERSION TO
HYDROGRAPH AT
ROUTED TO

HYDROGRAPH AT

DV230R
RT230R
$B23DM
CP23DM
DI23DM
DV23DM
RT23DM
SB22GL
RT22GL
SB23GL
23GL.2
23GL.1
CP23GL
RT23GL
SB23MA
23MA.2
23MA. 1
CP23MA
RT23MA
SB23BE
23BE.2
23BE. 1
CP23BE
RT23BE
SB23MI
CP23MI
D123MI
DV23MI
RT23MI

$B23C0

79.

78.

41.

106.

53.

53.

53.

39.

31.

81.

80.

74.

10.

64.

138.

137.

47.

22.

25.

160.

158.

29.

187.

75.

112.

1M1.

38.

4.47

4.53

4.17

4.50

4.50

4.50

4.57

4.43

4L.67

4.20

4.20

4.20

4.43

4.60

4.33

4.33

4.33

4.47

4.57

4.40

4.40

4.40

4.53

4.70

4.70

4.70

4.70

4.70

4.77

4.20

16.

16.

23.

1.

11

1.

17.

17.

17.

1.

28.

28.

12.

31.

31.

1.

42.

17.

25.

25.

0.67

0.67

0.06

0.73

0.73

0.73

0.73

0.03

0.03

0.06

0.06

0.06

0.81

0.81

0.15

0.96

0.96

0.12

0.06

0.51

0.48

0.33

0.7

0.91

0.69

4.53

4.67

4.60

4.70

4.77



2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT
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2 COMBINED AT

ROUTED TO
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DIVERSION TO
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CP23C0

DI23C0

DV23C0

RT23CO

SB23CA

23CA.2

23CA.1

CP23CA

DI23CA

DV23CA

RT23CA

RE24CA

RD24CA

SB24CA

CP24CA

RT24CA

SB23CP

23CP.2

23CP.1

cp23cP

RT23CP

SB23IN

23IN.2

23IN.1

CP23IN

SB21DU

21Du.2

21DU.1

RT21DU

SB21BU

130.

65.

65.

64.

64.

38.

26.

25.

38.

37.

27.

55.

54.

116.

110.

139.

139.

118.

114.

247.

34,

13.

21.

20.

66.

4.73

4.73

4.73

4.83

4.40

0.00

0.00

4.83

4.83

4.83

5.07

4.83

4.90

4.37

4.83

5.00

4.27

4.27

4.27

4.40

4.50

4.30

4.30

4.30

4.40

4.53

4.53

4.53

4.73

4.33

32.

16.

16.

16.

16.

10.

10.

10.

6.

16.

24.

20.

43.

43.

25.

22.

65.

10.

15.

1.

1.

1.25

1.25

1.25

1.25

0.01

0.01

0.01

1.26

1.26

1.26

1.26

0.00

0.00

0.05

0.05

0.05

0.17

0.17

1.64

0.09

0.09

0.09

0.09

0.13

0.52

0.30

0.34

0.27

0.76

0.26

4.83

5.07

4.93

5.00

4.50

4.73
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ROUTED TO
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CP21BU

DI21BU

DV21BU

SB210R

RE210R

RD210R

CP210R

DI210R

DV210R

RT210R

SB21MY

RE21MY

RD21MY

CP21MY

DI21MY

DV21MY

RT21MY

SB21GL

CP21GL

DI21GL

DV21GL

RT21GL

SB21MA

CP21MA

RT21MA

SB21BE

21BE.2

21BE.1

CP21BE

RT21BE

76.

76.

68.

26.

24.

85.

43,

43.

43.
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