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1.0

INTRODUCTION

The Flood Control District of Maricopa County (FCDMC), in cooperation with the cities
of Phoenix and Glendale, began the Bethany Home/Grand Canal Flood Control Project
(BH/GC FCP) in June 1999 to mitigate flooding problems along the Grand Canal,
Bethany Home Road, and Camelback Road between the Loop 101 Freeway at Bethany
Home Road and the Sunset Detention Basin south of Indian School Road. The entire
project spans approximately 5% miles and was divided into 9 segments to better analyze,
design, manage, and construct the project. Figure 1 below shows the limits of the BH/GC

FCP and the project segments.
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Figure 1: BH/GC Project Area and Segments

Design and construction of Segments 1 through 6 have been completed, and at the time
when this report was prepared construction of Segment 7 was ongoing. The next segment
to be designed is Segment 9, also called the Camelback Road Strom Drain (59" to 75
Avenues). This segment is along Camelback Road between the BH/GC FCP channel at
75" Avenue to 59" Avenue, at the boundary of the City of Phoenix and City of Glendale.

1.1 Purpose of Project

The purpose of the BH/GC FCP is to minimize flooding adjacent to and north of the
Grand Canal, Bethany Home Road and Camelback Road between the Loop 101 Freeway

(\\OLSSON
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at Bethany Home Road and the Sunset Detention Basin south of Indian School Road.
The Grand Canal is a large man-made irrigation channel with elevated banks at various
locations along its 22.5-mile reach. During large storm events, water ponds along the
north and east banks of the canal and floods adjacent homes and businesses. The Federal
Emergency Management Agency (FEMA) has designated a floodplain containing
approximately 598 structures along the north side of the Grand Canal between
Camelback Road and 67" Avenue (See Figure 2 for the FEMA Flood Insurance Rate
Map (FIRM). The BH/GC FCP proposes a drainage system consisting of channels,
retention basins, and box culverts along the north and east side of the Grand Canal to

capture stormwater along the project limit and convey it to the ultimate outfall at New

River. This will mitigate flooding and eliminate the floodplain, allowing owners of
affected structures to stop paying flood insurance. Once the BH/GC project is completed
and a Letter of Map Revision (LOMR) is submitted and approved by FEMA, the 598
structures along the north side of the Grand Canal between Camelback Road and 67"

Avenue will be removed from the floodplain.

The Camelback Strom Drain project is a part of BH/GC project and will construct
approximately 2 mile long storm drain system in Camelback Road from 59" Ave to 75"
Ave. This will mitigate local flooding along Camelback Road and provide flood

protection for up to a 10-year event.

1.2 Location of Project

The Camelback Strom Drain Project is located at the border of the City of Glendale and
the City of Phoenix within Sections 17 and 18 of Township 2 North, Range 2 East, and
the portion of Section 13 of Township 2 North, Range 1 East, of the Gila and Salt River

Meridian, Maricopa County, Arizona. More specifically, the proposed storm drain pipe

runs along Camelback Road from 1130 ft east of 59" Avenue to approximately 300 ft
east of 75" Ave and outfall into BH/GC. Figure 3 provides a Project Vicinity Map, while

Figure 4 shows a more detailed location of the site.

OLSSON 2 December 2009
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1.3 Basis of Design

The basis of design for this project will be the Bethany Home/Grand Canal Flood
Control Project Pre-Design Study (DMIM, September 2000), along with refinements
made during design and construction of Segments 1 through 7 from the Loop 101
Freeway to 67" Avenue. Additionally, the design of this project will comply with the
intent set forth in the Conditional Letter of Map Revision (CLOMR) that was completed
in October 2003.

1.3.1 Basis of Hydrology

The basis for the hydrology for this project is the HEC-1 model that was received from
the FCDMC. This model, named BHGCOO0C.dat, is the most current that was updated for
Conditional Letter of Map Revision (CLOMR) and segments 1-7 for Bethany Home
Outfall Channel.

1.4 Design Criteria

The Camelback Road Storm Drain Project is located at the boundary of the City of
Phoenix and the City of Glendale. However, the design of the proposed storm drain will
meet the standards and criteria set forth in the City of Glendale’s Design Guidelines for
Site Development and Infrastructure Construction, unless otherwise noted. These criteria
are supplemented with design standards and procedures established in the FCDMC’s
Drainage Design Manual, Volume 1 (Hydrology), and Volume 2 (Hydraulics). The

following summarizes the design criteria for the project:

e The storm drain will be designed for the 10-year flow.

e The design discharge for the inlets (catch basins) will be based on the Rational
Method for those sub-basins that are 160 acres or less.

e The Hydraulic Grade Line (HGL) will be at least 1 foot below the rim
elevation for any catch basins and manholes for the 10-yr event.

e The 10-year discharge through the storm drain will not increase the 100-year
water surface elevation in the Bethany Home Grand Canal, meeting the intent
of the CLOMR.

\ OLSSON 5 December 2009
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e The minimum velocity in the storm drain pipe will be 5 ft/sec and the
maximum velocity will be based on the ADOT’s pipe selection criteria.

December 2009
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2.0 SURVEY
2.1 Scope

The base aerial mapping for the BH/GC FCP was originally flown by Kenney Aerial
Mapping in 1999. This project will use this mapping as the base for offsite areas adjacent
to the project, and will use supplemental survey to update the project corridor along
Camelback Road from 75" Ave to approximately 1130 ft east of 59™ Ave. Additional
ground survey for storm drain laterals was performed as a part of this project at several
major and minor arterial streets north of Camelback Road. Names of all the arterial
streets and length of survey performed for storm drain laterals are summarized in Table 1
below. The survey scope of work also includes verification of the right-of-way limits
with finished floor elevations for the first row of building north of Camelback Road

within the project corridor.

Table 1: Storm Drain Lateral Survey along Major and Minor Arterial Streets.

\

Street Name Length of Survey (ft)

73" Avenue 650
71* Drive 100
71% Avenue 500
69™ Avenue 100
68" Drive 100
Commercial Property W. of 67" Avenue 90

67" Avenue 1,900
Colter Street East of 67" Ave 250
66" Avenue 100
65" Avenue 200
63" Avenue 600
62" Avenue 100
61% Drive 100
61* Avenue 300
Pasadena Avenue 100

59" Avenue 1,400
Colter Street- West of 59™ Ave 200
Camelback Rd-East of 59" Avenue 950

Total 7,740 ft
7 December 2009
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2.2 Datum

The survey for this project is tied into the Maricopa County Department of
Transportation Geodetic Densification and Cadastral Survey (GDACS) network control.
This system is based on the North American Vertical Datum of 1988 (NAVD 88),
whereas the Pre-Design Study and CLOMR survey data were based on the National
Geodetic Vertical Datum of 1929 (NGVD 29).

To be consistent with the designs from the previous segments, the design for the
Camelback Storm Drain project use NGVD 1929 vertical datum and the NAD 1983
horizontal datum. The horizontal data is provided in the Arizona State Plane Coordinates
(Central Zone) and converted to ground using a factor of 1.00016. The conversion from

NGVD 29 datum to NAVD 88 datum, using the following conversion factor:

NAVD 88 datum = NGVD 1929 + 1.92

Survey data is provided in Appendix E.

OA OLSSON 8 December 2009
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3.0 HYDROLOGY

The Maryvale Area Drainage Master Study (ADMS) was prepared by Wood Patel and
CH2M Hill in 1997 for the Flood Control District of Maricopa County (FCDMC). A
regional HEC-1 hydrology model was included in the ADMS that covered the current

project.

In 2000, DMJM was contracted by FCDMC to prepare a Pre-Design Study for Bethany
Home/Grand Canal Flood Control Project. DMJM updated the ADMS HEC-1 model to
reflect the land use conditions and incorporated the Bethany Home Road storm drain and
the Agua Fria Freeway. DMJM also developed a 10-year 6-hour HEC-1 model to reflect

the proposed Camelback Road storm drain.

In 2003, DMJM-+Harris (formerly DMJM) finalized a CLOMR package for the Bethany
Home Outfall Channel. The updated 100-year 24-hour HEC-1 hydrology model was
included in the Technical Data Notebook (TDN).

There are three hydrology analyses presented in this report. The Offsite Inlet Hydrology
addresses the drainage from the local watershed north of Camelback Road. Inlets and
lateral pipes north of Camelback Road will be sized based on this hydrology. The Onsite
Inlet Hydrology estimates the street runoff generated from the right-of-way of Camelback
Road. The spacing and the size of catch basins and lateral pipes along Camelback Road
will be designed based on the Onsite Inlet Hydrology. The trunk line under Camelback
Road will be designed based on the Trunk Line Hydrology that follows the CLOMR for
the 100-year event and the Pre-Design Study for the 10-year event. This is to ensure that

the current project is consistent with the approved CLOMR by FEMA.
3.1 Offsite Inlet Hydrology
3.1.1 Offsite Watershed

The local offsite watershed lies north of Camelback Road between 51% Avenue

and 75 Avenue, south of Bethany Home Road. The future Bethany Home Road

OA OLSSON 9 December 2009
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storm drain will intercept 10-year flows from the north. The three square mile
off-site area was divided into 23 HEC-1 sub-basins labeled 1A through 14, and 19
Rational sub-basins labeled ‘A’ through ‘S’. The land surface gradient is
generally from northeast to southwest and it was assumed that storm runoff will
mainly flow through open areas, parking lots and, along the roads. The existing
topography from FCDMC’s Maryvale ADMS was used as a basis for watershed
delineation. The survey was conducted in 1994 to support the study. One-foot
contours were mapped for Sections 17 and 18, and two-foot contours were
mapped for Section 13. Supplementary field survey was performed in critical
locations such as street intersections and grade break points. Please refer to

Figure 5 and on the foldout Plate I for the Offsite Area Drainage Map.

3.1.2 Methodology

The Rational Method was used for concentration points with single drainage areas
less than 160 acres. Procedures and parameters for the Rational Method followed
the FCDMC’s Drainage Design Manual for Hydrology Volume I. Please find
Figure 5 and Plate I for the Rational Method drainage area and Appendix C for
input and output data. The U.S. Army Corps of Engineers HEC-1 rainfall-runoff
model was used to estimate peak discharges for sub-basins and concentration
points with a total contributing area of 160 acres or larger. FCDMC’s Drainage
Design Management System for Windows (DDMSW) version 3.5.4 was used to
prepare input parameters for HEC-1. The rainfall losses were estimated using
Green and Ampt methodology and the unit hydrographs using Clark’s Unit
hydrograph methodology. The normal depth routing method was used for the

street routing which uses modified plus routing methodology.

The hydrologic parameters were based on research, field reconnaissance, and
supplementary topographic survey. The FCDMC’s Drainage Design Manual for
Hydrology Volume I was followed in developing the actual input parameters. The

following data sets were obtained for the current study:

@,
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3.1.3 Rainfall

The 10-year, 6-hour storm event was used as the design storm for the
approximately 3 square mile of watershed. The point rainfall depths used in the
HEC-1 models were obtained from the isopluvials in FCDMC’s Drainage
Manual. They were obtained from the National Oceanic Atmospheric

Administration (NOAA) 2.

The rainfall distribution used was the Maricopa County’s 6-hour local storm
distributions consisting five dimensionless storm patterns. Each pattern of rainfall
distribution is determined by the watershed size. The 6-hour local rainfall
distribution and precipitation estimate are automatically calculated by the
DDMSW software. The average 10-year, 6-hour rainfall depths and distribution

pattern used in the analysis are shown on Table 2.

Table 2: 10-year, 6 hour Rainfall Depths and Distribution Pattern Summary

10-year rainfall Depth Drainage Area FCDMC'’s Local 6-hour
(inches) (mi?) Rainfall Pattern #
1.97 0.0001 Pattern 1
1.958 0.5 Pattern 1
1.921 2.8 Pattern 2
\ OLSSON 12 December 2009
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3.1.4 Rainfall Losses

Rainfall losses were estimated using Green and Ampt infiltration equation as
outlined in the FCDMC’s Drainage Design Manual for Hydrology Volume 1.
The following parameters are estimated by the DDMSW.

a) Surface retention loss (IA-inches)

b) Effective impervious area (RTIMP-%)

¢) Hydraulic conductivity at natural saturation (XKSAT-inches per hour)
d) Volumetric soil moisture deficit (DETHETA)

e) Wetting front capillary suction (PSIF-inches)

3.1.5 Soils

The soil data were derived from the publications for the region by the USDA Soil
conservation Services (Soil Survey of Maricopa County, Arizona, Central Part).
These maps provide the underlying soil properties contained within the
watershed, including map symbol, soil name, and hydrologic group. The soil
types for the study area are shown in Figure 6 and the soil data for each watershed

are tabulated in Section A.1.1 of Appendix A.
3.1.6 Land Use

Most of the land in the watershed is fully developed and the land use conditions
are determined from the zoning maps and aerial photos from Maricopa County’s
Assessor’s website. For vacant parcels, the current zoning designations were used
to project the future land use. The hydrologic parameters such as vegetation
cover, percent impervious and initial loss for each land use type are derived from
the FCDMC’s Drainage Manual. Figure 7 provides the land use type for each sub-
basin and the hydrologic parameters are tabulated in section A.1.2 of Appendix A.

Representative values used for each land use classification are shown on Table 3.
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Table 3: Land Use Parameter Default Values

Land
Veg ResisCoeff.
Use Description IA | RTIMP DTHETA
Cover Kb
Code

Commercial: Neighborhood
220 Commercial (50,000 to 0.1 80 65 Normal Min
100,000 sq. ft)

Commercial: Community
230 Commercial (100,000 to 0.1 80 75 Normal Min
500,000 sq. ft)

320 Industrial 0.15 80 75 Normal Min

Institutional : Educational
520 0.29 45 80 Normal Min
(Schools & Universities)

Open Space : Active Open )
710 0.1 5 90 Normal Min
Space (Includes parks)

Residential: Medium Lot
140 Residential-Single Family | 0.25 30 50 Normal Min
(2-4 du per acre)

Residential: Medium
170 Density Residential — Multi | 0.25 45 50 Normal Min
Family (5-10 du per acre)

Residential: Very High
190 Density Residential-Multi 0.25 45 50 Normal Min
Family (>15 du per ac)
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3.1.7 Unit Hydrograph

The Clark Unit Hydrograph method was used to generate the unit hydrographs for
the HEC-1 program. The Clark Unit Hydrograph is a hydrologic routing method
used to produce the storm discharge hydrograph at a concentration point. The
method requires three input parameters: time of concentration (T¢) in hours, the

Clark storage coefficient (R) in hours, and the time-area relation.

The time of concentration is defined as the time for a flood wave to travel from
the hydraulically most distant point in the watershed to the desired concentration

point. The recommended equation used to estimate the time of concentration is:

TVC - 1 1.4L0.5 KI?.SZS—Ojll-—OJS

Where

T. = Time of concentration, in hours

L = Length of the flow path for T in miles

Kb = Representative watershed resistance coefficient
S = Watercourse slope, in ft/mi

i = Average rainfall excess intensity, during the time T¢, in inches/hour

The above equation is an iterative process, where an initial T, is estimated, and
then refined based on the resulting rainfall intensity until the desired accuracy is

achieved.

The storage coefficient R, with a dimension of time, accounts for the effect that
temporary storage in the watershed has on the hydrograph. The FCDMC equation

to estimate the storage coefficient is:

R - 0‘37]11.11A—0.57L0.80

Where

R = Storage coefficient, in hours
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T, = Time of concentration, in hours
A = Drainage area, in square miles

L = Length of flow path, in miles

The drainage area, flow length, slope, and resistance classification data for each
basin were entered into the program DDMSW, which iteratively computes the

time of concentration and storage coefficient for input into the HEC-1 program.

The time-area relation is a graphical parameter that is required to compute the
translation hydrograph. It specifies that portion of the watershed that is
contributing runoff to the outlet of the watershed at any point in time. The
FCDMC defines three synthetic time-area relations: HEC-1 Default, Natural
Watersheds, and Urban Watersheds. For the existing conditions model, the Urban

Watersheds time-area relation was used.

3.1.8 Flow Routing

The reach routing of flow between the basins was performed through the local
streets using normal depth 8-points routing procedure. For each basin, a typical
routing reach section was surveyed. The reach slope and length were then
determined by using topographic sources, aerial topography, existing regional
study, and field verification. A Manning’s “n” values were used based on the
previous study and on field observation.

A parameter required for the normal depth routing is the variable NSTPS, the

number of routing steps. This is a calibration parameter and is computed as

follows:

NSTPS = Length [ Velocity
NMIN

Where,

Length = Reach length
Velocity = Flow Velocity

OLSSON 18 December 2009

ASSOCIATES




Final Design Report m k R rm Drain Proj

NMIN = Time Interval

The program DDMSW automates this procedure by running HEC-1 times to
calibrate the model to determine the NSTPS value. Please refer Section A.1.3 of

Appendix A for street cross section data.
3.1.9 Flow Splits

Flow splits occur at the numerous intersections. The flow splits are reflected in
the flow diversion cards in HEC-1. Field survey was performed at all
intersections where flow splits occur.

At most of the intersections where split flows are governed by elevated centerline
profiles where the flows need to weir over. Therefore, the broad-crested weir
equation was used to model the percentage of flows downstream of the
intersection. Please refer to Section A.1.4 of Appendix A for flow split survey

data and calculations.
3.1.10 Offsite Flows

Based on the 10-year hydrology from Pre-Design Study, there are no offsite flows
from north of Bethany Home Road between 51% Avenue and 59" Avenue.
However, there are flows from east of 51*" Avenue between Bethany Home Road
and Camelback Road. These flows come in from two locations, one at Missouri
Avenue and one at Camelback Road and divert south before they get into the
proposed Camelback Road storm drain, therefore these offsite flows are not

included in HEC-1 model as a part of offsite hydrologic study.
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3.1.11 Final Results

The HEC-1 model developed for offsite hydrology determines peak discharge for

10-year return interval. The flow values from offsite hydrology are larger than

the 10-year CLOMR Q’s. This is to be expected, as the collection hydrology for

this project has many more basins and hydrologic operations than the CLOMR

HEC-1 model. Table 4 summarizes the results for specific concentration points

along the Camelback Storm Drain Project.

Table 4: Summary of 10-Year Peak Discharges to Camelback Storm Drain

Project.
o Concentration | HEC-1 Output for 10-year
ocation
Point Peak discharge Rate (cfs)
Camelback Rd & 58" Ave C-5A-2 113 cfs
Camelback Rd & 59™ Ave C-5D 439 cfs
Camelback Rd & 61 Ave C-7C 111 cfs
Camelback Rd & 63™ Ave C-9 217 cfs
Camelback Rd & 65" Ave C-10B 54 cfs
Pasadena Ave & 67" Ave C-12 355 cfs
Camelback Rd & 73" Ave C-14 82 cfs

The HEC-1 supporting documents are provided in Appendix A, and HEC-1

output data for the offsite hydrology are provided in Appendix B and in a CD at

the back of this report.
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3.2  Onsite Inlet Hydrology

The Onsite Inlet Hydrology estimates the 10-year runoff on Camelback Road from 57%
Ave to 75" Ave. It is performed to size the inlets and lateral pipes along Camelback
Road. The 10-year runoff will be intercepted so that a minimum of 12-foot dry lane will
be maintained in each direction and the flow depth will be maintained below the top of

the curb.

Onsite drainage facilities were designed based on requirement and guideline provided in
the City of Glendale’s Design Guidelines for Site Development and Infrastructure
Construction and supplemented by the FCDMC’s Drainage Design Manual for
Hydrology Volume 1 and Drainage Design Manual for Hydraulics Volume 2. Onsite

peak flows were estimated by the Rational Method as follows,
Q=CiA
Where,
Q = Peak discharge (cfs)
C = Weighted runoff coefficient

i = average rainfall intensity, in/hr (i = 5.72 in/hr for Tc of 5 minutes & i = 4.36

in/hr for Tc of 10 minutes)

A = onsite Drainage Area (acres)

The drainage sub-basins were based on the as-built street improvement plans and field

survey. The areas include Camelback Road right-of-way and adjacent developments that
have a small contributing area. The existing median strip and the crown along
Camelback Road delineate the onsite area into north and south drainage areas identified
as NCB and SCB respectively in the report. A weighted runoff coefficient was computed
using values provided in Table 3.2 of Drainage Design Manual for Hydrology Volume 1.
The rainfall intensity was based on a minimum time of concentration of 5 minutes for the

onsite areas and 10 minutes when combined with adjacent development area, and
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determined from IDF curves computed using rainfall data shown in Section C.1 of
Appendix C. Plate IT shows the Onsite Drainage Map. This map shows delineation of
the drainage areas and area ID. Rational calculation and supporting documents are

provided in Appendix C.

3.3 Trunk Line Hydrology

The 10-year hydrology model from the Pre-Design Study was used as the basis for the

design of the proposed trunk line. The following is a summary of the concentrated flows

in the trunk line from the Pre-Design Study (concentration point ID in parenthesis):

1. 67" Avenue — 498 cfs (CCB4)
2. 63 Avenue — 375 cfs (CCB67)
3. 59 Avenue — 313 cfs (CCB3)

The Offsite Inlet Hydrology showed a concentrated flow of 329 cfs at 59" Avenue. This
is slightly higher than the one shown in the Pre-Design Study. For conservative reasons,
329 cfs will be used at this point. Please refer to Section D.3.1 of Appendix D for the
CLOMR flow and excerpt from the Pre Design Study.
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40 HYDRAULICS

The hydraulic analysis follows procedures described in Section 3.3 of Flood Control
District’s Drainage Design Manual for Hydraulics Volume 2. These are the same

procedures described in Federal Highway Administration (FHWA)’s HEC-22

publication.

4.1 Inlet Hydraulics

Curb opening catch basins will be installed as inlets to intercept street runoff. The catch
basins will follow City of Phoenix Standard Details P-1569, P-1573, and P-1581. A
clogging factor of 20% will be applied for inlet designed on-grade and clogging factor of
50% in sump conditions. Spacing of the catch basin will be determined by the spread,
flow depth, and in some condition median opening. The following parameters were used

in the computations for street pavement sections.
Gutter Width = 1.42 ft
Local Depression = 2 inches for 6 inch curb
4 inches for 4 inch curb
Local Depression width = 1.42 ft
Gutter cross slope = 0.06 ft/ft
Road Cross Slope = 0.02-0.03 ft/ft (based on as-builts or survey)
Manning’s Roughness Coefficient = 0.015
Bentley’s computer program FlowMaster was used to facilitate the inlet calculations.

Flow spreads, flow depths, and flow interceptions are calculated for each location and the

results are shown in Section D.1 and D.2 of Appendix D.
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4.2 Storm Drain Hydraulics

Hydraulic analyses for the proposed trunk line and laterals were performed using the
program Storm CAD, developed by Bentley. The software uses backwater analysis and

calculates the hydraulic grade line profiles based on the energy equation.

The trunk line model was set up in StormCAD using the Pre-Design flows at 67" Ave
(CCB4) and 63" Ave (CCB67), and offsite inlet hydrology flow at 59" Ave (CCB3).
The tailwater elevation for the trunk line system was set at 1108 ft, obtained from the
HEC-RAS model from BHOC Reach D Project. Headlosses at the junction/manhole,
sudden contraction and expansion, bend, and outlet were also included. The headloss
calculation follows procedures described in Section- 4.3.3 of the Flood Control District’s
Drainage Design Manual for Hydraulics Volume 2. A detailed discussion of the
procedure to calculate the headloss at junction, transition structure, and bends are

provided in Section D 3.2 of Appendix D. The StormCAD model provided the hydraulic

78 @GR G U OB TN m B om e

grade of the Camelback Storm Drain System.

Similarly, lateral pipes that convey offsite flow into the trunk line system were also
designed using StormCAD software. Laterals were modeled using 10-year hydraulic

grade line (HGL) of the trunk line as the tail water depth.

The results of the storm drain hydraulics show that the storm drain flows full during the
10-year event with the hydraulic grade line (HGL) at least 1 foot below the rim elevation
for any catch basin and manhole. Please refer to Section D 3.3 of Appendix D for output

from StormCAD.

4.3 Street Hydraulics

The onsite and offsite street hydraulics was analyzed as part of the inlet hydraulics using
the FlowMaster program. It was based on the Manning’s Equation to estimate flow

depths and flow spreads.
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4.3.1 Onsite Street Hydraulics

The results from onsite street hydraulic analysis are shown in the Tables provided
in Section D.2 of Appendix D. It must be noted that the frontage roads on the
north side of Camelback Road have 4 roll curbs. They receive drainage from
adjacent developments to the north. The calculations may show the computed
flow depths slightly exceed the curb height of 4”. However, catch basins are

proposed downstream to incept all the flow.

4.3.2 Offsite Street Hydraulics

Offsite Street Hydraulics uses unique methods to design curb opening inlets to
capture the 10-year storm from the local watershed north of Camelback Rd.
Offsite collection systems were laid out in the roadways using normal catch basin
design procedure to capture the 10-yr offsite flow before it enters into Camelback
Road. However, there are some locations that require some special engineering
judgment and design. These locations are 58" Ave, 590 Ave, 67" Ave, and 73"
Ave, detail about catch basin design procedure in these locations are discussed

below.

58" Ave Collection System:

The 58" Ave collection system was to design to capture the 10-yr, 6hr storm of 77
cfs. However, during the drainage analysis of 58™ Ave it was observed that the
street Right of Way (ROW) has capacity for only 29 cfs breaking out the excess
flow of 48 cfs into adjacent parking lot, west of 58"™ Ave just north of Camelback
Road. Therefore, 2 double-wing P-1569 catch basin of standard sizes 30 ft long
curb opening inlet were designed in 58" Ave to capture 29 cfs. Please refer
Section D.2 in Appendix D for 58™ Ave cross-section capacity and flow break out
location, and Figure X-3 for the location of proposed 2-30 ft catch basin in 58

Ave and 2-37 ft catch basin in Camelback Rd.
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59" Ave Collection System:

One of the intents of the offsite hydraulic analysis is to capture all the offsite flow
before it gets into Camelback Road, the design of 59" Ave Collection System
captures the maximum offsite flow at a location near the intersection of 59™ Ave
and Colter St. The 10-yr, 6hr HEC-1 flow at the intersection of 59" Ave and
Camelback Road is 341 cfs (C-5C), which include 188 cfs (R5C) along 59" Ave
from the north, 73 cfs (5C) from area northeast of 59" Ave and Colter St, and 123
cfs (DC5B) along Colter St from the east.

Two 37 ft long curb opening inlets were designed in sump in Colter St, just east
of 59™ Ave. The StormCAD analysis shows that these two curb opening inlets in
sump have the capacity to capture 133 cfs with flow depth of 1 foot. The existing
basin area on the west side of 59™ Ave and north of West Colter St provides an
opportunity to design and regrade the available basin area to capture the majority
of the flow coming from the north. The analysis shows that flow bypassing this
area will flow towards the west side of 59 Ave (West Colter Rd) and along the
frontage road, which is much lower than the east side of 59" Ave. Therefore,
additional curb opening inlets were provided in Colter St west of 59" Ave and in
the frontage road south of Colter St. The standard details, and design and analysis
of the proposed hydraulic structure in basin area are provided in Section D.1 of

Appendix D

Drainage analysis determined that some areas east of 59™ Ave and south of Colter
St. drain into Camelback Rd. The drainage area east of 59™ Ave were delineated
and curb opening inlets were designed along Camelback Rd to capture 10-yr flow
from this drainage area. Please refer Figure X-3 for drainage area delineation
map for area east of 59™ Ave and the 10-yr discharge calc output from DDMSW
provided in Section D.1 of Appendix D.

{
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The west half street area of 59™ Ave, south of W Colter St, was also delineated
based on the as-built street improvement plans and field survey, and the 10-year
street discharge was calculated based on the rational method explained in Section
3.1 Onsite Inlet Hydrology. Curb opening inlets were designed to capture the 10-
yr flow and were spaced based on the median opening. Please find 59™ Ave street
delineation in Figure X-3 and discharge calculations in 59" Ave and 67" Ave
Street Flow Calc and inlet Design excel sheet provided in Section D.1 of

Appendix D.

67" Ave Collection System:

Based on our field observation and available survey information it was evident
that the frontage road east of 67" Ave is much lower than the west side of 67"
Ave. The drainage analysis shows that the offsite flow along 67" Ave
concentrates on the east Frontage Rd; therefore, most of the catch basins were
designed along the frontage road, east of 67" Ave, and capture the 10-year offsite
flow by Pasadena Ave. Six catch basins were provided on the west side of 67"

Ave to capture the offsite flow and flow from west half of 67™ Ave.

Onsite areas in some locations on 67" Ave were also delineated and catch basins
were designed to capture the 10-year street flow. The 10-year design discharge
from the street was calculated based on the rational method described in Section
3.1 Onsite Inlet Hydrology. Please find Figure X-1 for 67" Ave onsite

delineation and discharge calculation in 59" Ave and 67™ Ave Street Flow Calc

73rd Ave Collection System

73" Ave collection system was extended up to West Reade Ave to capture offsite
flow along 73™ Ave before 39 cfs (DIDR14) divert west. 2- 37 ft long curb
opening inlet is provided in 73 Ave just north of West Reade Ave to capture

59cfs coming from the north. The 2-37ft long curb opening inlet has capacity to
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capture 46 cfs and convey remaining 13 cfs south along 67" Ave. Please refer
Figure X-1 for the catch basin location and Offsite Curb Inlet Design Excel Sheet

for the design summary.
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5.0 GEOTECHNICAL INVESTIGATION

Eighteen soil borings were performed along camelback Road by Ninyo & Moore to
investigate subsurface soil conditions and characteristics. The soil boring locations and
soil boring logs are provided in a separate Geotechnical Report provided along with the

final design report.

Preliminary results indicate that that the soil within the project area is mostly silty sand to
15 feet with pockets of sand lenses in some of the borings. No bedrock was encountered.
Based on the boring data, an excavation slope of 1 Y% horizontal to 1 vertical is
recommended. However, soil is denser below 15 feet, so a 1:1 slope could potentially be
used below 15 feet in the more clayey and gravelly soil locations, but it has to be

evaluated individually at each location.
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6.0  UTILITIES

This section identifies the existing utilities within the project area and the design

constraints that impact the design of the proposed storm drain.

Initial identification of utilities within the project area was provided by Bluestake through
a design request. The name and contact for each utilities are provided in Table 5 below
and a discussion of the major utilities follows. The utilities identified within the project
area include: water, sewer, storm drain, traffic signals, irrigation, cable TV, telephone
ducts, fiber optics, gas, and underground and overhead power. For the most part, the
existing utilities run east-west parallel to the proposed trunk line. The utilities cross the

major intersections at 59th and 67th Avenues.

Table 5 - Utility Contact Information

UTILITY CONTACT NUMBER
CBS Outdoor Amy Zetah (602) 246-9569
Cox Cable Walt Coombs (623) 328-3520
Qwest Matt Phillips (602) 630-1393

Southwest Gas

Valerie Gallardo-Weller

(602) 484-5431

Salt River Project (SRP) Steve Tanis (602) 236-4887

Irrigation

Salt River Project (SRP)

- Electric Mariann Ward (602) 236-6389

City of Phoenix

- Water Darlene Helm (602) 534-9138

- Sewer Gary Griffith (602) 261-8363

- Storm Drain Ralph Gooddall (602) 495-2039

- Traffic Signals Dan Shields (602) 262-6204

City of Glendale

- Water Kevin Schell (623) 930-2711

- Sewer Kevin Schell (623) 930-2711

- Reclaimed Water Kevin Schell (623) 930-2711

- Fiber Optics Casey Husky (623) 692-4892

- Traffic Signals Larry Green (623) 640-4025
( 30 December 2009
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An initial utility base map was created using as-built maps, quarter section maps, and
facility maps obtained from the utility companies. An initial round of pothole was
performed along the trunk line to identify potential conflicts. The results of the potholes
are shown on the storm drain profile. A second round of pothole was then performed

along the storm drain laterals and the results will be included in the lateral profiles.
6.1 Water and Sewer Lines

The Cities of Phoenix and Glendale operate and maintain water and sewer lines along the
project limits. Phoenix has a 167/20” water distribution line and an 8” waterline along
the south side of Camelback Road, while Glendale has a 6”/8” waterline along the north
side of Camelback. Pothole results show the 16” waterline to be approximately 7 feet
deep while the 6” and 8” lines are typically 4 to 5 feet deep. While these lines are not in
conflict with the trunk line, the design of the catch basin connector pipes will need to
avoid conflict with these waterlines.

The City of Glendale has two sewer lines along the north side of Camelback Road that
parallels the trunk line. One is a 15”/18” line located approximately 20’ north of
centerline and ranges from 7 to 10 feet deep. The lateral storm drains will be crossing
this line and will be designed to avoid conflict with this sewer line. Sewer service lines
are also present along 71st and 73rd Avenues that will need to be considered as connector
pipes are designed.

There is also a 48” diameter sewer line that runs south from 73rd Avenue, then turns west
at Camelback Road and runs approximately 37 feet south of centerline. The pre-design
of the storm drain had avoided this sewer by jogging south at 73rd Avenue. However, an
evaluation was performed early in the design process which indicated that it was more
cost effective to cross the 48” sewer with two conflict structures than to run the storm
drain south of the sewer, which would require relocation of the 8” and 16” waterlines as
well as shoring of 4 structures. The project team met with City of Glendale utility

officials and they did not have a problem with the proposed conflict structures.
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6.2  SRP Irrigation Lines

SRP has irrigation delivery and drain lines within the project area. There is a well site at
the northwest corner of 59th Avenue and Camelback Road with two irrigation pipes (a
30” and a 36”) crossing Camelback Road at this location. The 36” pipe continues south
along 59th Avenue while the 30” sweeps west at the southwest corner and runs along the
south side of Camelback Road to 63rd Avenue. There is also a 30”/18” drain line that
begins at 61st Avenue and runs west along the north side of Camelback Road to 67th
Avenue. Several catch basins at 61st and 66th Avenues and west of 65" Ave drain into
this irrigation line. These will be replaced with new catch basins that outlet into the new
storm drain. At the 67th Avenue intersection, a 48” irrigation line crosses the new storm
drain on the west side of 67th Avenue and a 24” irrigation pipe crosses the storm drain on
the east side of the intersection. Pothole data indicate the irrigation pipes to be relatively
shallow and will not be vertically in conflict with the new storm drain. However, the

irrigation lines will need to be protected in place during construction.

6.3 SRP Power Lines

SRP also has power facilities within the project limits, including the Grasmoen power
station at the northeast corner of 75th Avenue and Camelback Road. The power facilities
include both overhead power lines as well as underground electrical conduits. The
overhead power lines generally run along the north side of Camelback Road with a few
overhead crossings. Caution should be exercised during construction to avoid contact
with the overhead power lines. The underground conduits are located along the north
side of Camelback Road, and cross the roadway at several locations. Pothole results
indicate that the conduits are relatively shallow and are usually encased at the crossings.
While not in conflict with the new storm drain, the SRP underground conduits should be

protected in place during construction.
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6.4 Qwest Conduits

Qwest has underground telephone and telecommunications conduits throughout the
project limits. The main line starts at 67th Avenue, where a duct bank from the south
splits at telephone manhole located at the southeast corner. There is a conduit that
sweeps at the southwest corner and then runs north along the west side of 67th Avenue.
A 5-3 1% transite duct bank runs east from the manhole, paralleling the new storm drain
approximately 21 feet south of centerline. Pothole data show that the duct bank is
between 5 and 6 feet deep. The line continues east to 59th Avenue, then turns south. If

exposed during construction, the Qwest conduits should be protected in place.
6.5  Southwest Gas

There are numerous Southwest Gas lines within the project limits, ranging in size from
%” to 6”. The main gas line is a 4” steel line that runs parallel to the storm drain.
Between 75th Avenue and 71st Avenue, the line is approximately 23 feet south of
centerline, and from 67th Avenue to 59th Avenue, the 4” line runs approximately 29 feet
north of centerline. A 6 plastic gas line running north-south crosses the storm drain at
67th Avenue. Pothole results show the gas lines to be between 4 and 7 feet deep and will
not be in conflict with the new storm drain. Caution should be exercised when working

near the gas lines. These should be protected in place during construction.
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70 SUMMARY

e This project will construct a storm drain system along Camelback Road from 1130 ft
east of 59th Avenue to approximately 300 ft east of 75th Ave to mitigate flooding
along Camelback Road. This storm drain will be designed for the 10-year flow.

e The design basis for this project is the Bethany Home/Grand Canal Flood Control
Project Pre-Design Study (DMJM, September 2000), along with refinement made
during design and construction of Segment 1 thorough 6 from the Loop 101 Freeway
to 67" Avenue.

e Three hydrologic analyses are performed for the Camelback Storm Drain Project.
The Offsite Inlet Hydrology addresses the drainage from the local watershed north
of Camelback Road. Inlets and lateral pipes north of Camelback Road are sized
based on this hydrology. The Onsite Inlet Hydrology estimates the street runoff
generated from the right-of-way of Camelback Road. The spacing and the size of
catch basins and lateral pipes along Camelback Road are designed based on the
Onsite Inlet Hydrology. The trunk line under Camelback Road is designed based on
the Trunk Line Hydrology that follows the CLOMR for the 100-year event and the
Pre-Design Study for the 10-year event. This is to ensure that the current project is
consistent with the approved CLOMR by FEMA.

e The Storm drain hydraulics was analyzed using StormCAD to determine the

hydraulic grade line through the storm drain.
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Offsite Drainage Map




1 SO ———— “"’ ‘:'

s ¥ ] o

f
| <
=
\ N
e
™~

Bethany Home Rd =

sl
( "1
~|

-!

LEGEND

Drainage Area Boundary
Flow Path

Drainage Area ID

Flow Combine ID .

+ Flow Diversion ID (]

Flow Routing ID :

Q Calc by Rational Méthod | ; |
Flow Concentration Point =
Q. =36 cfs 10-Year HEC-1 Flow | -
a.=6cfs 10-Year Rational Area Flow
Missouri Avenue

;
!
Il
J)

@] |

° B[

67 th Ave

\
|V
I\

- e ——

—_—

59 th Ave ~—

Camelback Rd

75 th Ave

S0 =70 §
S0 7g) =010

C-8

10A)

~()ocs

SP 11 =20
$)08€ =D

$)0 8¢ =0

— P1z="0

67 th Ave

Isp 2 =20

SI0 § =10 ¢
$j9.¢ =90

8J0 Q= 2D

63 rd Ave SJ0 /17 =0

SJ,O 9 g OLO‘i S

R9B

Sppg=up
SP.0) =0

R7C

'/’_/,

P L}l =00

i
O

_shy="0

SN

S 2L =%0

RSD

SP €="0"#e o

= 01

59 th Ave

S}0 6EY

=

(5D

55 th AW C05 = 204

S )

~Ftst Ave

51 st Ave

- Bethany Home Rd

AO

Missouri Avenue

Camelback Rd =

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

PLATE-1 OFFSITE DRAINAGE MAP

FCD PROIJ. NO. 2008C024
PCN 620.03.32

CAMELBACK ROAD STORM DRAIN: 59TH AVENUE TO 75TH AVENUE

280 O 500’

SCALE IN FEET

OAoLssoN

ASSOCIATES

7250 North 16th Street
Suite 210

Phoenix, AZ 85020
TEL 602.748.1000
FAX 602.748.1001




Plate 11
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Appendix A

Offsite Inlet Hydrology Supporting Documentation




(10-yr, 6hr)

A.1 HEC-1 Input Data




Flood Control District of Maricopa County
Drainage Design Management System
PROJECT DEFAULTS

5/7/2009
|
|

Page 1
Project
Reference 008-2678 (HEC-1)
Title Camelback Road Storm Drain
Location Maricopa County, Arizona
Agency Flood Control District of Maricopa County
Project Defaults
Model HEC1
Land Use Agency FCDMC
Rainfall NOAA
Soils Agency FCDMC
HEC-1 Defaults
Unit Hydrograph Clark
Loss Method Green-Ampt
Duration 6 Hour
Tabulation Interval 5
No. Ordinates - 300
Output 5
Comments
(stProj.rpt)




Drainage Design Manual for Maricopa County Hydrology: Appendices
o
113° 2 111
1 6 3 \ :
/ 14 : ' 3 \ ;\) :
: S __,'\(b RE pigi ' R4E o :
o RIO sW R7W  R6W R§W RON RSN R2W R SE] ree R7E( ASE IJoE 10E RIIE RI2E o
34 TN ey - ; et RRORET CCTIVC cEDRPr ot B S T e et \—h-- TSN, 34
776:—"1 4 : 4/< . 7N ;
T6N : T4 16 > ) » :
: - S, :
: A 5* Y \ H
< ! 5N N !
TR |~ | g 1‘4\ N\ 00\\ :
T4N ’ A3 (g _ Y X\ } 14
r N4 Bell N 13|\ \ ™
3N . A i 12'—(?%7 :
\\ ‘: —_ : Nme: al ;
72N ol | TN (\k\ ,
TIN | "/\“ e . b .'-" ENE R”E\7 8
( : 6 oy EE";' ok ) 60
TIS \ : N A T j H|z2s 20
728 i EII "Ryl nsS 12
H i
T3S P 5 Rﬁ 2
e A )
Lo SRR SRR RSSO oms O [PN USRN I="=" A 7 S
3305 ] ST Y 0510 20 30 40 50
5 o™ ™ s ™ ™ LS
T6S 6 Lo 768
— —1\8 E / SN -
s i/l > Ytﬁ;\ Figure A.2 e
o L // 4N 2-YR, 6-HR Precipitation
Fre V/ < / 185 Isopluvials (in tenth of inch)
«
LN T
S| N / : / s Maricopa County, Arizona
TI / E f T10S Source:
E / U.S. Dept. Of Commerce
\_5 RI0 RYW \R8W ?71&WR3W R2W \RIW RIE & National Oceanic & Atmospheric Administration
= ' Hydrology
A4 \ ; A NOAA Atlas 2 Volume VIII

113°



Drainage Design Manual for Maricopa County Hydrology: Appendices

1T

p ' A i 1 1
T . ' ' il il Pl i :
340/(”.. 8‘?' Rgﬂ il ':5"’ X NN LS \ 0 N e LR 340
7N /—10303 : i/ R— :
éﬁf : N
72 ARl =
75 '/ ' Egj N
& TN i g 32 £
el — : |
T2N \%L\ o .
TIN : : _.- ZP
= = L A T e B B Y
: .. . -2 ,5 /. 3.5 ; ’\\J A | ;
TIS \ - - |'3> o /1 30T gns
- :\ / 4 { bl Fo
B - — T ™\ : i *> ;A 33 ! : ““rj‘ 'Tz 3'05
T3S :\ \\@\ = i . km;i R RSE R6E o R7E
P e il ) ™ 412° 0 510 20 30 40 50
33%sf et A A 5 33 e 5

765 % ;9" N 768 Figure A.7
i t 6= i K 5 s cen
- : / = "‘\\m 100-YR, 6-HR Precipitation
: / Isopluvials (in tenth of inch)
T 34 : / / 1/ \ 78S
: — Maricopa County, Arizona
) : /lb / 795
32 : A Source:
TS, ,1/ l 4 gg T10S U.S. Dept. Of Commerce
p.1 ! / | National Oceanic & Atmospheric Administration
RIOW RV MRy AT W__Ril~Af4w R3W R2w |RIW RIE Hydrology
A-9 (’8\ NOAA Atlas 2 Volume VIII

¥ 113°



Drainage Design Manual for Maricopa County

Hydrology: Appendices

/-1

113°

R6W R5W

e —

U
R6E R7E\ R8E R9E\ RIOE RIIE RIZE

3 40 /R]OW,R9W R8W :7 R4W leW\RZWERIW-RlE M Rse " o]
R I SR NP RN 34
Clpsts=r ! 1 \3\4 5
TGN—:—'\vB’ &.—\\ \t'\f NZ \o) & 6N
/18:,/ \:?—F A 4“ 2 2
= i RN EEaziy SN
~ = s N - ™ 1
TN \ : ) — -.7@5 )\ \x\ 4N ?'9
C : f»::d 16 Bell BN & 3
3N - il ‘ . N S / 3N
o \L - — 4 \ Sf;_’ "N(;Ih N : /) _\\
’\\ H i/ | < = [k A N -\ y/ | \77. 9
2 o | T s PR [ NP B\
N\ : P = 13 RSE ROE_VRI0 '175:‘75‘\‘5 \
TINS . e gl 530 I I28 N
a1 A T 60 TJN\\\\\a x\
1 z [ i16 28
TIS : il ( e TS
\ v é cos R * 14
725 i / NAY
: - 5 | g ! »
T3S : \ th R3E ' R4E SRSE«RSE R7E 4
/:,--\ 1‘4 J 1
148 ' o}
0 “ho : v m 1127 0 510 20 30 40 50
KD 0 T - e T e N /28 il Hei el iy 155" 330 Miles
768 =3 / / -—~\ 768 Figure A.8
g™ ' N .
ms [ ; ’ s 2-YR, 24-HR Precipitation
: = Isopluvials (in tenth of inch)
785 — : / ( ) 185)
7 ' l 7 Maricopa County, Arizona
‘798 ! D ‘(\o 798
) : f Source:
Lle 1?’ / .: l / / 2108 U.8. Dept. Of Commerce
RIQW R9;V"R8W R7WW4!V/ RIW R2W \w gigsaggsceamc&AtmosphencAdmmlstratuon
A-10 ‘ = \ NOAA Atlas 2 Volume VI
118°




Drainage Design Manual for Maricopa County Hydrology: Appendices

118°

—

L L. §
—

@]

1
A2 :
3 40/ AV ﬂ%&w R'VW R6W  R5W \R4W

RG6E . R 0o
R e e e fra e - 34
TN L4 Ll T :
'A‘O — = E — :
] : T v, v g
N : &N 4o 5
2 5 A Q?\ :
s = = 5
. i oy :
T3N ol . 142 et 38| (‘_~
— | ;gp £ 2 2 Norv er y T A ;_'_‘ 5 g: : 46
TN T NI P =N
: = . < : ' = SNgsE \e9E \RIOR RIN R )
L] e (, AN
TIS k ) ‘ R /| 10 & I7is :
i I : 1':\ ~ al” B W, (el 3.8
- \ . h N | \ R RSE RE R7E
45 ¢ i o
o L \ ﬂ ) 112° 0 5 10 20 30 40 50
3P T e
—p0 .
768 . P— ]
__.—@‘7‘ P N /)’ Figure A.13
m— 4 T 2 - .
178 _/ ;/ / {-\J 178 100-YR, 24-HR Precipitation
; Isopluvials (in tenth of inch
78S { \ (471 788 p ( )
= ' Maricopa County, Arizona
L/ . ; Source:
i / : l Ree U.S. Dept. Of Commerce

{ A B ocommace
RIOW ,tw v R, oW oW R /{7}@' 2. RIE ﬁsgﬁor;igeceamc & Atmospheric Administration
e C\ : NOAA Atlas 2 Volume VIl

1130




-

Flood Control District of Maricopa County
Drainage Design Management System
RAINFALL DATA
Project Reference: 008-2678 (HEC-1)
Page 1 5/7/2009

Duration 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

Rainfall Method: NOAA

5 MIN 0.330 0.420 0.480 0.570 0.630 0.700
10 MIN 0.490 0.630 0.730 0.860 0.970 1.080
15 MIN 0.590 0.790 0.920 1.100 1.240 1.380
30 MIN 0.790 1.050 1.230 1.480 1.680 1.870
1HOUR 0.960 1.300 1.530 1.850 2.100 2.340
2 HOUR 1.040 1.420 1.680 2.030 2.310 2.580
3 HOUR 1.100 1.500 1.780 2.160 2.450 2.740
6 HOUR 1.200 1.660 1.970 2.390 2.720 3.050
12 HOUR 1.300 1.830 2.180 2.670 3.050 3.420
24 HOUR 1.400 2.000 2.400 2.950 3.380 3.800

R - - NN - - -

Gk EE =

(stRanDat.rpt)




A.1.1 Soil Data




Soil Map—Maricopa County, Arizona, Central Part
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Soil Map—Maricopa County, Arizona, Central Part

MAP LEGEND
Area of Interest (AOI) m Very Stony Spot
D Area of Interest (AOI) ¥ Wet Spot
Sofls A Other

Soil Map Units
Special Line Features
Special Point Features 0 Gully
0] Blowout
ot Short Steep Slope
4] Borrow Pit

o Other

prd Clay Spot

) Political Features
) Closed Depression ® Cities
= Gravel Fit Water Features

- Gravelly Spot ] Oceans

& Landfill Streams and Canals
h Lava Flow Transportation
ale Marsh or swamp Ralls
5 Mine or Quarry - Interstate Highways
@ Miscellaneous Water e N5/ Routes
® Perennial Water MBloEoacs
o Rock Outcrop A Local Roads
+ Saline Spot
T Sandy Spot
= Severely Eroded Spot
& Sinkhole
;) Slide or Slip

= Sodic Spot
= Spoil Area

fa] Stony Spot

MAP INFORMATION

Map Scale: 1:27,900 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOl were mapped at 1:20,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 12N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Maricopa County, Arizona, Central Part
Version 6, Aug 29, 2008

Date(s) aerial images were photographed:  6/4/2007

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

USDA  Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

2/12/2009
Page 2 of 3



1
l Soil Map—Maricopa County, Arizona, Central Part
' Map Unit Legend
Maricopa County, Arizona, Central Part (AZ651)

. Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
Aa Agualt loam 491 2.0%
TAbA P:ntho sandy Ioém, Oto1 bercent I 27.9 1.2% 1

' slopes ‘ ‘
TAn Avonda cIayiloam 7 | ] 7 95.7 [N 7 4.0%
o | Avondale clay loam 705.3 ) 29.2% |

l Bs Brios sandy loam 7 . ) 14.(3‘ e 0.6%‘;
Bt 7 V;Brios loam . 11.4 |  os5%)
Eb : Carrizo gravélly sandy loam 7 7 1.1 e 7777040;/; ‘

l E’ V ” Gilman fine sandy loam 57.1| " 2.4% |
| GgA G}Iman loam, 0 to 1 percent slopes 7 7 1,052.7 77743.5%

. Gt Glenbar clay loam 7 7 197.2 7 7 8.2% |
EAW e Léveen loam, 0 to 1 perée}lt slopes : 10.9 Ee L OE‘Z
T_e - e "l_raveen clay loam ) i 7 0.3 : 7 Wt o OO%’J

' Ma 5, Maripo sandy loam 395 ) 1.5%J
i Mr Mohall clay loam 3.4 Oﬁ‘
Ms Mohall clay 7.0 0.3%

l Tt Trix clay loam 7 . 229 § 7 0.9%
W ] o VinAt I;Jamy fine sand 31.5 e 7773"/;

' % Vint fine sandy loam : | 7 823.8 3.7%
Qk 7 ‘Vint loam 7 ‘ ] 1.5 : 0.1%

l ‘;?otals for Area ;)f Interest 7 2,417.5 100:@

l USDA  Natural Resources Web Soil Survey 2.1 2/12/2009

Conservation Service National Cooperative Soil Survey Page 3 of 3




Flood Control District of Maricopa County
Drainage Design Management System
SO
l Page 1 Project Reference: 008-2678 (HEC-1) 5/7/2009

Area ID Book Map Unit Soil ID Area Area  XKSAT Rock Effective
| Number (sq mi) (%) Percent Rock (%) ‘
‘ (%) |
| Major Basin ID: A !
\
10A 651 Ao 6512049 0.029 81.30 0.04 - 100 |

' 651 An 6512047 0.007 18.70 0.05 - 100

10B 651 Ao 6512049 0.013 77.80 0.04 - 100

651 An 6512047 0.003 18.00 0.05 - 100

651 Bt 6512259 0.001 4.20 0.25 - 100

I 11 651 GgA 651323320 0.034 16.60 0.25 - 100

651 Ao 6512049 0.081 39.70 0.04 - 100

651 Aa 6512021 0.021 10.40 0.26 - 100

651 Gt 6513259 0.000 0.10 0.04 - 100

l 651 Vh 6516235 0.053 25.70 0.27 - 100

651 Ma 6514421 0.015 7.50 0.40 - 100

12 651 Ao 6512049 0.122 98.50 0.04 - 100

651 Aa 6512021 0.002 1.40 0.26 - 100

' 651 Ma 6514421 0.000 0.10 0.40 - 100

13 651 GgA 651323320 0.008 2.10 0.25 - 100

651 - Aa 6512021 0.005 1.30 0.26 - 100

651 An 6512047 0.001 0.20 0.05 - 100

' 651 Gt 6513259 0.142 36.40 0.04 - 100

651 Vh 6516235 0.023 5.80 0.27 - 100

651 Ma 6514421 0.005 1.30 0.40 - 100

651 Ge 6513229 0.002 0.50 0.26 - 100

655 LaA 655422120 0.015 3.70 0.25 - 100

651 Bs 6512257 0.003 0.70 0.39 - 100

651 Ao 6512049 0.187 48.00 0.04 - 100

14 651 GgA 651323320 0.008 7.50 0.25 - 100

651 Aa 6512021 0.003 2.50 0.26 - 100

651 An 6512047 0.006 5.70 0.05 - 100

651 Vh 6516235 0.015 15.10 0.27 - 100

651 Ma 6514421 0.029 29.40 0.40 - 100

651 Ge 6513229 0.020 20.30 0.26 - 100

651 AbA 651202320 0.008 8.20 0.38 - 100

651 Vg 6516233 0.011 11.20 0.91 - 100

1A 651 GgA 651323320 0.250 100.00 0.25 - 100

1B 651 An 6512047 0.001 0.40 0.05 - 100

651 Vg 6516233 0.002 1.70 0.91 - 100

651 Aa 6512021 0.000 0.10 0.26 - 100

651 GgA 651323320 0.122 97.80 0.25 - 100

1C 651 Ao 6512049 0.010 7.80 0.04 - 100

651 GgA 651323320 0.068 54.50 0.25 - 100

i 651 An 6512047 0.032 25.80 0.05 - 100

651 Vg 6516233 0.015 11.90 0.91 - 100

2 651 GgA 651323320 0.049 55.80 0.25 - 100

651 Ao 6512049 0.034 39.20 0.04 - 100

651 Aa 6512021 0.004 5.10 0.26 - 100

3 651 GgA 651323320 0.155 94.60 0.25 - 100

' 651 Ao 6512049 0.009 5.40 0.04 - 100

4A 651 GgA 651323320 0.064 100.00 0.25 - 100

4B 651 GgA 651323320 0.062 100.00 0.25 - 100

5A 651 GgA 651323320 0.020 69.70 0.25 - 100

651 Gt 6513259 0.009 30.30 0.04 - 100

5B 651 GgA 651323320 0.021 100.00 0.25 - 100

5C 651 GgA 651323320 0.043 99.50 0.25 - 100

l 651 Ao 6512049 0.000 0.50 0.04 - 100

5D 651 GgA 651323320 0.032 98.80 0.25 - 100

651 Ao 6512049 0.000 0.60 0.04 - 100

651 Gt 6513259 0.000 0.60 0.04 - 100

l 6 651 GgA 651323320 0.051 30.20 0.25 - 100

651 Ao 6512049 0.098 58.30 0.04 - 100

651 Aa 6512021 0.004 2.50 0.26 - 100

' * Non default value (stSIDataGA.rpt)




Flood Control District of Maricopa County
Drainage Design Management System
l SOILS
Page 2 Project Reference: 008-2678 (HEC-1) 5/7/2009
Area ID Book Map Unit Soil ID Area Area  XKSAT Rock Effective
Number (sq mi) (%) Percent Rock (%)
(%)
Major Basin ID: A
| 6 651 An 6512047 0.015 9.00 0.05 - 100
7A 651 GgA 651323320 0.046 88.40 0.25 - 100
651 Ao 6512049 0.001 1.90 0.04 - 100
651 An 6512047 0.005 9.70 0.05 - 100
7B 651 GgA 651323320 0.021 65.10 0.25 - 100
651 Ao 6512049 0.011 34.30 0.04 - 100
651 An 6512047 0.000 0.60 0.05 - 100
7C 651 GgA 651323320 0.006 14.20 0.25 - 100
651 Ao 6512049 0.031 71.70 0.04 - 100
651 An 6512047 0.006 14.20 0.05 - 100
651 Ao 6512049 0.105 100.00 0.04 - 100
651 GgA 651323320 0.036 35.60 0.25 - 100
. 651 Ao 6512049 0.053 52.00 0.04 - 100
651 An 6512047 0.010 9.40 0.05 - 100
651 . Bt 6512259 0.003 3.00 0.25 - 100
l *Non default value (stSIDataGA.rpt)




CAMELBACK STORM DRAIN: 59th Ave to 75th Ave
Soil Table

Soli

Soil ID Map Unit Name

Area (ac.) Sq. mile

160.28 0.250 651323320 Gilman loam, 0 to 1 percent slopes

78.213 0.1222 651323320 Gilman loam, 0 to 1 percent slopes
0.339 0.0005 6512047 Avonda clay loam

0.075 0.0001 6512021 Agualt loam

1.368 0.0021 6516233 Vint loamy fine sand

79.99 0.125
6.228 0.0097 6512049 Avondale clay loam

43.671 0.0682 651323320 Gilman loam, 0 to 1 percent slopes
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1 20.669 0.0323 6512047 Avonda clay loam
9.510 0.0149 6516233 Vint loamy fine sand
' 80.08 0.125
31.072 0.0486 651323320 Gilman loam, 0 to 1 percent slopes
2 21.855 0.0341 6512049 Avondale clay loam
l 2.824 0.0044 6512021 Agualt loam
55.75 0.087
98.898 0.1545 651323320 Gilman loam, 0 to 1 percent slopes
' 5.623 0.0088 6512049 Avondale clay loam
104.52 0.163
40.65 0.064 651323320 Gilman loam, 0 to 1 percent slopes
' 39.66 0.062 651323320 Gilman loam, 0 to 1 percent slopes
l 12.905 0.0202 651323320 Gilman loam, 0 to 1 percent slopes
5.657 0.0088 6513259 Glenbar clay loam
18.56 0.029
' 5B 13.11 0.020 651323320 Gilman loam, 0 to 1 percent slopes
5C 27.563 0.0431 651323320 Gilman loam, 0 to 1 percent slopes
Ao 0.115 0.0002 6512049 Avondale clay loam
. 27.68 0.043
I 0.10 0.0002 6513259 Glenbar clay loam
5D _{ 20.68 0.0323 651323320 Gilman loam, 0 to 1 percent slopes
l Ao 0.098 0.0002 6512049 Avondale clay loam
20.87 0.033
Ao 62.858 0.0982 6512049 Avondale clay loam
l 6 2.712 0.0042 6512021 Agualt loam
32.531 0.0508 651323320 Gilman loam, 0 to 1 percent slopes
9.671 0.0151 6512047 Avonda clay loam
' 107.77 0.168
Ao 0.625 0.0010 6512049 Avondale clay loam
7A 3.186 0.0050 6512047 Avonda clay loam
l 29.331 0.0458 651323320 Gilman loam, 0 to 1 percent slopes
33.14 0.052




CAMELBACK STORM DRAIN: 59th Ave to 75th Ave

Soil Table
Soli
. Soil ID Map Unit Name
Basin
D Symbol Area (ac.) Sq. mile
Ao 6.930 0.0108 6512049 Avondale clay loam
7B 13.137 0.0205 651323320 Gilman loam, 0 to 1 percent slopes
0.151 0.0002 6512047 Avonda clay loam
20.22 0.032
3.905 0.0061 651323320 Gilman loam, 0 to 1 percent slopes
7C 3.922 0.0061 6512047 Avonda clay loam
Ao 19.795 0.0309 6512049 Avondale clay loam
27.62 0.043
8 Ao 66.96 0.105 6512049 Avondale clay loam
Ao 33.793 0.0528 6512049 Avondale clay loam
9 6.172 0.0096 6512047 Avonda clay loam
23.137 0.0362 651323320 Gilman loam, 0 to 1 percent slopes
1.921 0.0030 6512259 Brios loam
65.02 0.102
10A Ao 18.602 0.0291 6512049 Avondale clay loam
43 BT 0.0067 6512047 Avonda clay loam
22.90 0.036
Ao 8.335 0.0130 6512049 Avondale clay loam
10B 1.905 0.003 6512047 Avonda clay loam
0.460 0.001
10.70 0.017
LGEALET 0.131 0.000 6513259 Glenbar clay loam
) Ao 51.932 0.081 6512049 Avondale clay loam
21.779 0.034 651323320 Gilman loam, 0 to 1 percent slopes
33.660 0.053 6516235 Vint fine sandy loam
13.563 0.021 6512021 Agualt loam
9.768 0.015 6514421 Maripo sandy loam
130.83 0.204
0.036 0.000 6514421 Maripo sandy loam
1.160 0.002 6512021 Agualt loam
Ao 78.354 0.122 6512049 Avondale clay loam
79.55 0.124
Rl AL 91.003 0.1422 6513259 Glenbar clay loam
Ao 119.896 0.1873 6512049 Avondale clay loam
0.577 0.0009 6512047 Avonda clay loam
3.214 0.0050 6514421 Maripo sandy loam
13 3.134 0.0049 6512021 Agualt loam
14.615 0.0228 6516235 Vint fine sandy loam
5.183 0.0081 651323320 Gilman loam, 0 to 1 percent slopes
1.331 0.0021 6513229 Gilman fine sandy loam
9.363 0.0146 655422120 Laveen loam
1.640 0.0026 6512257 Brios sandy loam
249.96 0.3906
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CAMELBACK STORM DRAIN: 59th Ave to 75th Ave

Soil Table
Soli
. Soil ID Map Unit Name
Basin
D Symbol Area (ac.) Sq. mile
3.669 0.006 6512047 Avonda clay loam
4.802 0.008 651323320 Gilman loam, 0 to 1 percent slopes
18.753 0.029 6514421 Maripo sandy loam
14 1.596 0.002 6512021 Agualt loam
7.131 0.011 6516233 Vint loamy fine sand
5.249 0.008 651202320 Antho sandy loam
| 9.590 0.015 6516235 Vint fine sandy loam
| 12.930 0.020 6513229 Gilman fine sandy loam
l 63.72 0.100
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A.1.2 Land Use Data




Flood Control District of Maricopa County
Drainage Design Management System
LAND USE DEFAULTS
l Page 1 Project Reference: 008-2678 (HEC-1) 3/31/2009
Code Description Initial Percent Vegetation Moisture Resistance
Abstraction Impervious Cover Deficit Coefficient
l 1A RTIMP DTHETA Kb
Agriculture
750 Agriculture 0.50 - 85.0 ORMAL Low
l Commercial
200 General Commercial (Commercial where no detail available) 0.10 80 60.0 ORMAL MIN
210 Specialty Commercial (<=50,000 sq. ft.) 0.10 80 65.0 ORMAL MIN
' 220 Neighborhood Commercial (50,000 to 100,000 sq. ft.) 0.10 80 65.0 ORMAL MIN
230 Community Commercial (100,000 to 500,000 sq. ft.) 0.10 80 75.0 ORMAL MIN
240 Regional Commercial (500,000 to 1,000,000 sq. ft.) 0.10 80 65.0 ORMAL MIN
l 250 Super-Regional Commercial (>= 1,000,000 sq. ft.) 0.10 80 70.0 ORMAL MIN
Industrial
300 General Industrial (Industrial where no detail available) 0.15 55 60.0 ORMAL MIN
310 Warehouse/Distribution Centers 0.10 80 75.0 ORMAL MIN
320 Industrial 0.15 55 60.0 ORMAL MIN
Institutional
l 520 Educational (Schools and universities) 0.29 45 80.0 ORMAL MIN
530 Institutional (Includes hospitals and churches) 0.10 80 75.0 ORMAL MIN
550 ; Public Facilities (comm centers, libraries, sub-stations) 0.10 80 75.0 ORMAL MIN
l Office
400 Office General (Office where no detail available) 0.10 80 75.0 ORMAL MIN
410 Office Low Rise (1-4 stories) 0.10 80 75.0 ORMAL MIN
420 Office Mid Rise (5-12 stories) 0.10 80 75.0 ORMAL MIN
' 430 Office High Rise (13 stories or more) 0.10 80 75.0 ORMAL MIN
810 Business Park (enclosed industrial, office or retail) 0.10 80 75.0 ORMAL MIN
Open Space
l 540 Cemeteries 0.10 5 90.0 ORMAL Low
700 General Open Space (Open space where no detail available) 0.10 5 90.0 ORMAL LOW
710 Active Open Space (Includes parks) 0.10 5 90.0 ORMAL MIN
720 Golf courses 0.10 5 90.0 ORMAL MIN
l 730 Passive Open Space (Includes mountain preserves and washes) 0.10 - 90.0 ORMAL HI
740 Water 0.00 - 0.0 WET MIN
900 Vacant (Existing land use database only) 0.35 - 25.0 DRY LOW
' Other
560 Special Events (stadiums, sports complexes and fairgrounds) 0.10 80 75.0 ORMAL MIN
Other Employment
l 570 Other Employment - low (Proving grounds and land fills) 0.10 80 75.0 ORMAL MIN
580 Other Employment - medium 0.10 80 75.0 ORMAL MIN
590 Other Employment - high 0.10 80 75.0 ORMAL MIN
l Residential
110 Rural Residential (<= 1/5 du per acre) 0.30 5 30.0 ORMAL MIN
120 Estate Residential (1/5 du per acre to 1 du per acre) 0.30 5 30.0 ORMAL MIN
' 130 Large Lot Residential - Single Family (1-2 du per acre) 0.30 15 50.0 ORMAL MIN
140 Medium Lot Residential - Single Family (2-4 du per acre) 0.25 30 50.0 ORMAL MIN
150 Small Lot Residential - Single Family (4-6 du per acre) 0.25 30 50.0 ORMAL MIN
160 Very Small Lot Residential - Single Family (>6 du per acre) 0.25 40 50.0 ORMAL MIN
' 170 Medium Density Residential - Muli Family (5-10 du per acre) 0.25 45 50.0 ORMAL MIN
180 High Density Residential - Multi Family (10-15 du per acre) 0.25 45 50.0 ORMAL MIN
190 Very High Density Residential - Multi Family (>15 du per ac) 0.25 45 50.0 ORMAL MIN
l (stLuDeftCG.rpt)




Flood Control District of Maricopa County
Drainage Design Management System
LAND USE DEFAULTS

Page 2 Project Reference: 008-2678 (HEC-1) 3/31/2009
Code Description Initial Percent Vegetation Moisture Resistance
Abstraction Impervious Cover Deficit Coefficient
1A RTIMP DTHETA Kb
Tourist
510 Tourist and Visitor Accommodations (Hotels, motels, resorts) 0.10 80 75.0 ORMAL MIN
Transportation
600 General Transportation (where no detail available) 0.10 80 75.0 ORMAL MIN
610 Transportation (railways, transit centers, freeways) 0.10 80 75.0 ORMAL MIN
620 Airports (Includes public use airports) 0.15 55 60.0 ORMAL MIN
(stLuDeftCG.rpt)




Flood Control District of Maricopa County
Drainage Design Management System
LAND USE
Project Reference: 008-2678 (HEC-1)
Page 1 5/7/2009
Sub Land Use Code Area Area Initial Loss Percent Vegetable DTHETA Kb
Basin (sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Major Basin ID: A
10A 140 0.036 100.0 0.25 30 50.0 NORMAL 0.03
0.036 100.0
10B 140 0.017 100.0 0.25 30 50.0 NORMAL 0.03
0.017 100.0
11 140 0.078 38.2 0.25 30 50.0 NORMAL 0.03
170 0.007 3.6 0.25 45 50.0 NORMAL 0.04
190 0.044 21.5 0.25 45 50.0 NORMAL 0.03
230 0.008 4.1 0.10 80 75.0 NORMAL 0.04
520 0.046 22.7 0.29 45 80.0 NORMAL 0.03
710 0.020 9.9 0.10 5 90.0 NORMAL 0.03
l 0.204 100.0
12 140 0.124 100.0 0.25 30 50.0 NORMAL 0.03
' 0124  100.0
13 140 0.366 93.8 0.25 30 50.0 NORMAL 0.03
190 0.014 3.6 0.25 45 50.0 NORMAL 0.03
220 0.005 1.3 0.10 80 65.0 NORMAL 0.04
230 0.005 1.3 0.10 80 75.0 NORMAL 0.04
l 0.391 100.0
14 140 0.068 67.8 0.25 30 50.0 NORMAL 0.03
520 0.032 32.2 0.29 45 80.0 NORMAL 0.03
0.100 100.0
1A 320 0.250 100.0 0.15 55 60.0 NORMAL 0.03
0.250 100.0
l 1B 320 0.125 100.0 0.15 55 60.0 NORMAL 0.03
0.125 100.0
1C 190 0.033 26.1 0.25 45 50.0 NORMAL 0.03
230 0.023 18.0 0.10 80 75.0 NORMAL 0.03
| 320 0.055 44.0 0.15 55 60.0 NORMAL 0.03
| 710 0.015 11.9 0.10 5 90.0 NORMAL 0.03
0125  100.0
| 2 230 0.005 6.0 0.10 80 75.0 NORMAL 0.04
| 320 0.082 94.0 0.15 55 60.0 NORMAL 0.03
| 0.087 100.0
} 3 320 0.163 100.0 0.15 55 60.0 NORMAL 0.03
l 0.163 100.0
i 4A 170 0.064 100.0 0.25 45 50.0 NORMAL 0.03
‘ 0.064 100.0
4B 190 0.051 82.9 0.25 45 50.0 NORMAL 0.03
230 0.011 171 0.10 80 75.0 NORMAL 0.03
0.062 100.0
l 5A 190 0.024 82.4 0.25 45 50.0 NORMAL 0.03
230 0.005 17.6 0.10 80 75.0 NORMAL 0.04
0.029 100.0
' 5B 170 0.021 100.0 0.25 45 50.0 NORMAL 0.03
0.021 100.0
5C 170 0.028 64.6 0.25 45 50.0 NORMAL 0.03
l * Non default value (slLuDataCG.rpt)




Flood Control District of Maricopa County
Drainage Design Management System

LAND USE
Project Reference: 008-2678 (HEC-1)
Page 2 5/7/2009
Sub Land Use Code Area Area Initial Loss Percent Vegetable DTHETA Kb
Basin (sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Major Basin ID: A
5C 230 0.015 35.4 0.10 80 75.0 NORMAL 0.03
0.043 100.0
5D 230 0.033 100.0 0.10 80 75.0 NORMAL 0.03
0.033 100.0
6 140 0.049 29.2 0.25 30 50.0 NORMAL 0.03
170 0.054 31.9 0.25 45 50.0 NORMAL 0.03
190 0.045 26.4 0.25 45 50.0 NORMAL 0.03
230 0.021 12.5 0.10 80 75.0 NORMAL 0.03
| 0.168 100.0
| 7A 170 0.010 19.7 0.25 45 50.0 NORMAL 0.03
| 190 0.031 59.4 0.25 45 50.0 NORMAL 0.03
| 230 0.011 20.9 0.10 80 75.0 NORMAL 0.03
; 0.052 100.0
7B 140 0.012 38.3 0.256 30 50.0 NORMAL 0.03
170 0.015 46.8 0.25 45 50.0 NORMAL 0.03
230 0.005 14.9 0.10 80 75.0 NORMAL 0.04
0.032 100.0
7C 140 0.043 100.0 0.25 30 50.0 NORMAL 0.03
0.043 100.0
140 0.105 100.0 0.25 30 50.0 NORMAL 0.03

0.105 100.0
9 140 0.102 100.0 0.25 30 50.0 NORMAL 0.03

0.102 100.0

* Non default value (stLuDataCG.rpt)
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CAMELBACK STORM DRAIN: 59th Ave to 75th Ave

Land Use Table
Land Use
FCDMC FCDMC
Basi Land Use CODE Land Use Description
asin Type Area (ac.) Sq. mile
1D
1A 160.28 0.250 320 Industrial
1B 79.99 0.125 320 Industrial
35.252 0.0551 320 Industrial
1c 20.909 0.0327 190 Very High Density Residential/Multi family (Apartment)
9.517 0.0149 710 Open Space (Including Park)
14.402 0.0225 230 Community Commercial
80.08 0.125
52.426 0.0819 320 Industrial
3.326 0.0052 230 Community Commercial
55.75 0.087
104.52 0.163 320 Industrial
40.65 0.064 170 Medium Density Residential / Multi Family (Mobile Home)
32.876 0.051 190 Very High Density Residential/Multi family (Apartment)
6.784 0.011 230 Community Commercial
39.66 0.062
5A 3.2621 0.0051 230 Community Commercial
15.2998 0.0239 190 Very High Density Residential/Multi family (Apartment)
18.56 0.029
5B 13.11 0.020 170 Medium Density Residential / Multi Family (Mobile Home)
5C 17.859 0.0279 170 Medium Density Residential / Multi Family (Mobile Home)
B e 9.806 0.0153 230 Community Commercial
27.67 0.043
5D 20.87 0.033 230 Community Commercial
13.466 0.0210 230 Community Commercial
6 28.487 0.0445 190 Very High Density Residential/Multi family (Apartment)
34.453 0.0538 170 Medium Density Residential / Multi Family (Mobile Home)
31.393 0.0491 140 Medium Lot Residential / Single Family
107.80 0.168
6.923 0.0108 230 Community Commercial
7A 19.676 0.0307 190 Very High Density Residential/Multi family (Apartment)
6.543 0.0102 170 Medium Density Residential / Multi Family (Mobile Home)
33.14 0.052
7.743 0.0121 140 Medium Lot Residential / Single Family
7B 2.982 0.0047 230 Community Commercial
9.482 0.0148 170 Medium Density Residential / Multi Family (Mobile Home)
20.21 0.032
7C 27.62 0.043 140 Medium Lot Residential / Single Family
8 66.96 0.105 140 Medium Lot Residential / Single Family
9 65.02 0.102 140 Medium Lot Residential / Single Family
10A 22.90 0.036 140 Medium Lot Residential / Single Family
10B 10.70 0.017 140 Medium Lot Residential / Single Family
5.373 0.0084 230 Community Commercial
28.191 0.0440 190 Very High Density Residential/Multi family (Apartment)
11 49.925 0.0780 140 Medium Lot Residential / Single Family
4.641 0.0073 170 Medium Density Residential / Multi Family (Mobile Home)
13.011 0.0203 710 Open Space (Including Park)
29.703 0.0464 520 Educational (School & University)
130.84 0.204
12 79.55 0.124 140 Medium Lot Residential / Single Family
234.472 0.3664 140 Medium Lot Residential / Single Family
13 8.994 0.0141 190 Very High Density Residential/Multi family (Apartment)
3.354 0.0052 220 Neighbourhood Commercial
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CAMELBACK STORM DRAIN: 59th Ave to 75th Ave

Land Use Table
Land Use
FCDMC FCDMC
Basin . Land Use CODE Land Use Description

" Type Area (ac.) Sq. mile
13 CcC 3.136 0.0049 230 Community Commercial

249.96 0.391
14 20.523 0.0321 520 Educational (School & University)

43.198 0.0675 140 Medium Lot Residential / Single Family

63.72 0.100
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A.1.3 Flow Routing Data




Number Of Routing Steps (NSTPS) - Normal Depth Routing Paramter Calculation for HEC-1
NSTPS = ((L)/V 4,)/NMIN

NSTPS = number of routing steps, a dimensionless integer
L = reach length (ft)
V ave = velocity of flood wave (ft/min)

NMIN = hydrograph computation time interval, in min (5 min)

: 0 Velocity

Routing Id Reach Length 'L' (ft) Slope (ft/ft) (ft/seq) (f/min) NSTPS

R1B 1335 0.0018 1.39 83.4 3
R1C 1345 0.0028 2.14 128.4 2
R3-1 1340 0.0022 1.64 98.4 3
R3-2 2610 0.0027 4.64 278.4 2
R4A 1325 0.003 3.57 214.2 1
R4B1 1340 0.0022 1.55 93 3
R4B2 1315 0.003 3.05 183 1
R5A 2030 0.0021 2.65 159 3
R5D 1330 0.0026 4.3 258 1
R5C 1330 0.0026 3.45 207 1
R6 1580 0.0025 1.12 67.2 5
R7C 1150 0.0022 2.83 169.8 1
R8 1195 0.0025 4.29 257.4 1
R9A 2580 0.0027 3.58 214.8 2
R9B 2580 0.0027 1.96 117.6 4
R9C 2310 0.0024 2.07 124.2 4
R11 2350 0.0021 3.47 208.2 2
R12A 1550 0.0026 0.66 39.6 3
R12B 2010 0.003 3.93 235.8 2
R13 3975 0.0033 1 60 3
R14 2620 0.0024 2.76 165.6 3
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STREET ROUTING X-SECTION

Roadway X-section Data Normalized 8 points X-section Data
Missouri Ave- R1B Missouri Ave Route - R1A and R1B
Station Elevation Description 1134.6 ——— — — Station Elev i Pt N i
0.00 0.00 1134.27 EOS 11345 — — - - 0.0 1137.50 i St S = o =
4.08 4.08 1134.13 BCV 1344 +——— - — 0.0 1134.27 Tl o )
0.69 4.77 1133.64 GUTT e i1 » e 4.1 113413 : |
120 6.01 1133.73 3 11342 N— b i 238 1133.64 e 1
24.86 30.86 11343 P 11341 4 i _—— 58.7 1134.02 12300011 ‘
26.54 57.41 1134.12 EOA 13—} : 7477 T B e L = 59.4 1134.52 118520 '
1.32 58.73 1134.02 GUTT 11339 - 63.5 1134.53 1135.00 1 |
0.71 59.44 1134.52 BCV 11338 63.5 1137.50 1134.50
4.08 63.52 1134.53 S0S 11337 4 - - 1134.00 -
11336 4 . 1133.50
113385 1133.00 +———— —_——
000r 1000, 7000° 3000  AG00.. . SH00 €006 000 00 100 200 300 400 500 600 700 |
Missouri Ave Route- R1C
Missouri Ave- R1C
Station Elevation Description 11287 ———— — Station Elev 113200 ¢ i -
0 0.00 11283 EOS 86 4—m— —— - 0 1131.50 U g B
4.04 4.04 1128.23 BCV 11285 0 1128.30 113100 =
0.66 4.70 1127.68 GUT 11284 — {L— 4.04 1128.23 113050 +—— — —
1.28 5.08 1127.85 EOA 11283 \— — = 47 1127.68 113000 }— SNSRI J—
2651 3249 1128.56 P 11282 - e 71.93 1127.93 1129.50 "
38.28 7077 1127.88 EOA 11281 " 72.69 112834 By N —
1.16 71.93 1127.93 GUT 1128 - - S 76.72 1128.42 ] e A =y -
0.76 72.69 1128.34 BCV 11279 - N — 7672 | 113150 4? Ea
.03 76.72 1128.42 EOS 1127.8 - S 12800 ==———— m—— i
s B 750 -4 — —
{1576 — w0
000 1000 2000 30.00 40.00 50.00 60.00 70.00 80.00 90.00 o 1o 20 3 4 S0 6 70 80 90
amelback Road -R3-1 Camelback Road Route-R3-1
Station Elevation Description
0 0.00 1125.57 EOS Camelback Rd X-section east of 55th Ave ‘ Station Elev e BET e o e S e S
391 3.91 1125.56 BCV 127 — - 0 1129.60 Lo 4 .
112950 - 3
0.65 4.56 1125.32 GUT et . 0.00 1125.57
2.84 7.40 1125.35 GUT ‘ / \ 3.91 1125.56 112900 +—m—— R S
0.55 7.95 1125.39 BCV 11266 ———— \ 4.56 112532 112850 +—— N —— _
1.27 9.22 1125.43 EOA TR / ) 1 97.81 1126.06 B EEE i
9.74 18.96 1125.84 EOA . | \ | 98.48 1126.61 M
1.41 20.37 1125.92 GUT S 11262 e = — 103.49 1126.76 112750 &
0.6 2097 1126.62 BCV § 14— ST L 103.49 | 1129.60 1127.00 -
8.07 29.04 1126.62 BCV M |
0.58 29.62 11262 GUT 11258 —— 112650
1.41 31.03 1126.23 EOA 11256 112600
32.25 63.28 1126.83 P an R, 0 i 7 Sonee -
33.26 96.54 1126.12 EOA i
11252 +—— — :
(1)(23; :;i; }1;22? gg\g 0.00 20.00 40.00 60.00 80.00 100.00 12000 | | 9 s 40 0 20 100 120
5.01 103.49 1126.76 EOS Station |
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STREET ROUTING X-SECTION

Roadway X-section Data Normalized 8 points X-section Data
55th Ave Route R3-2
]
55th Ave -R3-2 Station Elev 113050 R E [
Station Elevation Description 55th Ave X-section North of Camelback Rd 0 1130.30 113000 +———— = —
0 0.00 1127.33 EOS 0 112733
.03 .03 1127.25 BCV 1278 ——— — — — 2.03 1127.25 112950 T
0.75 4.78 1126.87 GUT AR ——— = — 4.78 1126.87 112900 et e pasties e B
134 6.12 1126.94 EOA L) N 60.68 1127.19
1946 | 2558 | 112737 DYS e 3 i i 6127 | 1127.63 1128550 —— ——
ST 3135 1127.66 P s ST 65.21 1127.72 119866 S
6.4 37.75 1127.72 SWS 1573 | S ] Nl 65.21 1130.30
2151 59.26 1127.23 EOA 1271 5 . o 1127.50 - A e d
1.42 60.68 1127.19 GUT 1127 - . X _—
0.59 61.27 1127.63 BCV 11269 — 112700
3.94 65.21 1127.72 EOS 1126.8 — 112650 et v .
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 0 10 20 20 40 50 60 70
57th Ave Route R4A
57th Ave -R4A S v — T o
Station Elevation Description 3 H : station elevation
5 o R =% 57th Ave X-Section South of Missouri 5 Tia1 oo 1131.50
3.98 3.98 1128.06 BCV | 0 112818 1131.00
0.76 4.74 1127.53 GUT 11282 K - — 3.98 1128.06 #130:55 4
1.45 6.19 1127.66 EOA 11281 — — 4.74 1127.53
19.95 26.14 1128.03 P 1128 - = A S 47.52 1127.43 o
19.95 46.09 1127.56 EOA 11279 +—4— — 4834 1127.99 1129.50 -
143 4752 | 112743 GuT 11278 - / PSS S 5242 | 112807 $135,00
0.82 48.34 1127.99 BCV 1127.7 - 52.42 1131.50
4.08 5242 1128.07 EOS 11275 r e il [ HBH T
1127.5 7—¥ — - N - 1128.00
y - » 1127.50
11273 A—————— — - | 1127.00 L S E— . R —
0.00 10.00 20.00 30.00 40.00 50.00 60.00 ‘ 0 10 20 30 20 50 60
L
imelback Road -R4B1
Station Elevation Description camelback Rd X-section east Of 57th AVe Station Elev pr—
0 0.00 1122.69 BCR 1124 - - 0.0 1126.50 :
1.21 121 1122.32 GUT 11238 - 0.0 1122.69 42650
0.5 171 1122.38 EOA oae e 2.0 1122.64 1126.00
14.71 16.42 1122.96 EOA 11234 4 52 112232 112550
0.54 16.96 1122.84 GUT : g 97.8 112291 143500
142 1838 | 112324 BCR $ 1232 98.5 112338 B
6.75 25.13 1123.47 BCV 3 1123 102.5 112343 ’
0.6 25.73 1122.97 GUT Y 11228 1025 1126.50 412400
1.45 2718 1123.04 EOA — 112350
3275 59.93 1123.77 P e 112300
32.63 92.56 1122.89 EOA | ol 112250
1.26 93.82 1122.91 GUT | 1222 — =
07 94.52 112338 BCV | 000 1000 2000 3000 4000 5000 60.00 7000 80.00 90.00 100.00 A o
Station 0.0 20.0 40.0 60.0 80.0 100.0 120.0
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STREET ROUTING X-SECTION

Roadway X-section Data

Normalized 8 points X-section Data

57th Ave -R4B2 57th Ave -R4B2
Station Elevation Description 57th Ave (Looking South) 113160 B T T
0 0 1127.34 EOS {375 - 5 ﬁ Station Elev X
397 3.97 112738 BCV e | A J 0.00 1130.50 Sl A == oy
0.63 46 1126.89 GUT 225 SN 7 0.00 112734 113000 R —
22.77 28.67 1127.44 P 11273 / \ = Pl 3.97 1127.38 1129.50 S e =
1.24 49.09 1126.81 GUT 1127.2 = — 4.60 1126.89 112,00 1 i E e
0.59 49.68 1127.28 BCV 1127.1 +— e R S LS NN 49.09 1126.81 :
3.9 53.67 1127.48 EOS o S 49.68 1127.28 1128.50 — T
By N 53.67 1127.48 1128.00 ~ -
: 53.67 1130.50 1127.50 = s etel
11268 -
| 1127.00 - = r———
1126.7 -
0 20 30 0 50 60 11730 : s R
£ 0.00 1000 2000 3000  40.00 5000  60.00
58th Ave -R5A
58th Ave -R5A . e
Station Elevation Description 58th Ave (Looking South) 112700 —m——————— - -
0.00 0.00 1123.46 EOS Station Elev 1126.50 4 - S e |
4.00 4.00 112333 BOC 0 1126.50 evr T B, = [
0.68 4.69 1122.86 GUTT 0.00 1123.46
17.53 2358 | 112333 P N 4.00 112333 12350 17— - S
1.36 40.30 1122.94 GUTT 4.69 1122.86 1125.00 — m_—— - -
0.67 40.97 1123.4 BOC | o 40.30 1122.94 1124.50 — = =
4.08 45.05 1123.48 EOS = 40.97 1123.40 00 - . o . 'S
e | 45.05 1123.48
45.05 1126.50 112330 I L Y i
40.00 50.00 ¥ FE " i
0.00 10.00 20.00 30.00 40.00 50.00 ‘
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Street Routing X-section

Roadway X-section Data Roadway X-section Data Roadway X-section Data Roadway X-section Data
Missouri Ave-R8 Colter St -R9B Missouri Ave-R11 Missouri Ave-R12A
Station Elevation Description
0 0.00 1124.61 Station i Description Station Description Station i Description
4.09 4.09 1124.58 0.00 0.00 1117.71 |EDGE OF SIDEWALK 0.00 0.00 1120.28 0.00 0.00 1117.71 |[EDGE OF SIDEWALK
0.65 4.73 1124 4.02 4.02 1117.78 |[BACK OF CURB - ROLL 4.01 4.01 1120.31 4.02 4.02 111778 |BACK OF CURB - ROLL
1.38 6.11 1124.08 1.54 5.56 1117.34 [GUTTER 0.68 4.69 1119.74 1.54 5.56 111734 |GUTTER
22.33 28.44 1124.24 18.15 24.29 | 1117.78 |PAVEMENT SPOT 21.68 27.64 112033 18.15 24.28 1117.78 _|[PAVEMENT SPOT
21.65 50.09 1123.01 0.53 4255 | 1117.21 [GUTTER 1.57 51.30 1119.8 0.53 42.55 1117.21 _|GUTTER
133 51.42 1123 1.49 44.04 | 1117.56 |BACK OF CURB - ROLL 0.64 51.94 1120.34 1.49 44.04 1117.56_ |BACK OF CURB - ROLL
0.66 52.09 1123.55 3.81 47.84 | 1117.66 |EDGE OF SIDEWALK 4.00 55.94 1120.46 3.81 47.85 1117.66 _|EDGE OF SIDEWALK
3.95 56.03 1123.62
11248 m—— —— = Colter St (Looking west from 61st Ave) Missouri Ave (Looking west from 63rd Ave) Medlock Dr (Looking west from 65th Ave)
1124:6 Missouri Ave (Looking west from 61st Ave) 1117.8 - e = 11205 ‘ o Hn 1117.8 +— 7 w3 =
1117.7 11204
11176 11203 ?J
11202 +—
11175 —
1120.1 -
1117.4 +—+ 1120 -
117.3 11199 -
1117.2 - 1119.8 -
44174 | 3 - 11197 +—— . — —— mwrbh—
o000 1000 2000 3000 4000 5000  60.00 o6 T 6.6 300 000 <560 000 1000 2000 3000 4000 5000  60.00 0.00 1000 2000  30.00 4_4»:.00 s000 _sg.?ov
Normalized 8 points X-section Data Normalized 8 points X-section Data Normalized 8 points X-section Data Normalized 8 points X-section Data
Revised X-sec (R8) Revised X-sec (R9B) Revised X-sec (R11) Revised X-sec (R12A)
Station Elev Station Elev Station Elev Station Elev
0 1127 0 1120.71 0 1123.5 0 1120.71
0.00 1124.61 0.00 1117.71 0.00 1120.28 0.00 1117.71
4.09 1124.58 4.02 1117.78 4.01 1120.31 4.02 1117.78
4.73 1124.00 5.56 1117.34 4.69 1119.74 5.56 1117.34
51.42 1123.00 4255 | 1117.21 51.30 1119.8 4255 1117.21
52.09 1123.55 44.04 | 1117.56 51.94 1120.34 44.04 1117.56
56.03 1123.62 47.84 | 1117.66 55.94 1120.46 47.85 1117.66
56.03 1127 47.84 | 1120.71 55.94 1123.5 47.84 1120.71
1127.5 — S —
1121 ——
1127 ¢——— e S * >
1126.5 11205 +— —
1126 4 S R s 1120 — — —
11255 ‘ —— —— - 11195
1125 —— -
{ 1119 +— .-
1124.5 4
1124 - 11185 — :
112355 — e — b 1118 -
i o e
11225 — —_— |
1117 + —
0 10 20 30 40 50 60
0 10 20 30 40 50 60 60
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Street Routing X-section

59th Ave -R5C & R5D 61st Ave -R7C Missouri Ave -R6 63rd Ave -R9A
Station Elevation Description Station Elevation Description Station Elevation Description Station Elevation Description
0 0 1128.07[EDGE OF SIDEWALK 0.00 0.00 1117.92 [EDGE OF SIDEWALK 0 0.00 112849 |EDGE OF SIDEWALK 0.00 0.00 1116.26{EDGE OF SIDEWALK
6 6 1127.93|BACK OF CURB (VERT) STD 2' 4.16 4.16 1117.89 [BACK OF CURB - ROLL 3.92 3.92 1128.35  [BACK OF CURB (VERT) STD 2' 3.99 3.99 1116.19|BACK OF CURB (VERT) STD 2'
0.66 6.66 1127.44|GUTTER 1.55 5.71 1117.63 [GUTTER 0.67 4.59 1127.83 _ |GUTTER 0.66 4.65 1115.62|GUTTER
46.79 54.74 1128.53[EDGE OF ASPHALT 18.18 | 2438 | 111824 [PAVEMENT SPOT 26.28 32.48 1128.2 PAVEMENT SPOT 2235 2831 1116.2|PAVEMENT SPOT
1.34 85.55 1127.35|GUTTER 0.60 4260 | 1117.81 |GUTTER 1.36 60.61 1128.13 _ |GUTTER 1.38 51.62 1115.3|GUTTER
0.71 86.26 1127.74|BACK OF CURB (VERT) STD 2' 1.47 44.04 | 111817 [BACK OF CURB - ROLL 0.71 61.32 112871 BACK OF CURB (VERT) STD 2' 0.63 52.25 1115.87|BACK OF CURB (VERT) STD 2'
4.95 91.21 1127.81|EDGE OF SIDEWALK 3.99 48.06 | 111834 [EDGE OF SIDEWALK 4.03 63.35 112877  |EDGE OF SIDEWALK 4.02 56.27 1115.92|EDGE OF SIDEWALK
o SathiAve (Loukln; Sfﬂ"ih) - 61 st Ave (Looking South) o o Missouri Ave (Lnoklngwest) 1154 R 63rd Ave -R9A i
11284 e =r N Tl s WY 11183 +— : 5 i | 11162
1128.2 - - - | 1116 -
1128 - 1 - | 1115.8 +—
1127.8 - - 1117.9 ﬁ(,i% » i
1127.6 | S Ceesh 1117.8 7 — —— 1115.6 -
1127.4 - —— 7.7 1 4&/ B i 1115.4
G5 L D B 1117.6
0 20 2 60 80 100 uio s § 5
0.00 10.00 20.00 30.00 40.00 50.00 -10.00 10.00 50.00 70.00 0.00 10.00 20.00 30.00 40.00 50.00 60.00
Revised X-sec (R5C & R5A3) Revised X-sec (R7C) Revised X-sec (R6) Revised X-sec (R9A)
Station Elev Station Elev Station Elev Station Elev
0 1131.00 0.0 | 1120.92 0 1131.80 0 1119.5
0 1128.07 0.0 |[1117.92 0.00 1128.49 0.00 1116.26
6 1127.93 42 | 1117.89 3.92 1128.35 3.99 1116.19
6.66 1127.44 57 | 1117.63 4.59 1127.83 4.65 1115.62
85.55 112735 42.6 | 1117.81 60.61 1128.13 51.62 1115.3
86.26 1127.74 44.0 | 111817 61.32 112871 52.25 1115.87
91.21 1127.81 48.1 | 1118.34 63.35 1128.77 56.27 1115.92
91.21 1131.00 48.1 | 1120.92 63.35 1131.80 56.27 1119.5
1132.00 &
1131.50 — e 113150 +—— =
1131.00 4 1121.00 §— N L 1131.00 +——
1130.50 |- - 1120.50 . e
e — s - o |
1129.00 — | PR ”’ T 1129.50 ) -
o] - 1119.00 —
1129.00 - —
1128.00 4 = 111850 +—— /’ ——— e B
1127.50 — 1118.00 — — - i
1127.00 +—— — — 1117.50 - — 1128.00 Y =
0 20 40 60 80 100 1117.00 + — . 1127.50 +——— e T
00 100 200 300 400 500  60.0 0 1o 220 30 4 50 6 70
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A.1.4 Flow Split Data




Half Street Capacity of Camelback Rd (West of 53rd Ave)

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00240 fi/ft
Normal Depth 0.82 ft

Section Definitions

Station (ft) Elevation (ft)

0+68 - 1129.67
0+80 1129.50
0+96 1128.91
0+97 1128.85
0+98 1129.40
1+03 1129.48

Roughness Segment Definitions

Start Station Ending Station ; Roughness Coefficient

(0+68, 1129.67) (1+03, 1129.48) 0.016
Results
Discharge 23.15 ft¥s
Elevation Range 1128.85 to 1129.67 ft
Flow Area 11.00 ft?
Wetted Perimeter 34.99
Top Width 34.59
Normal Depth 0.82
Critical Depth 0.71 ft
Critical Slope 0.00577 fu/ft
Velocity 210 fi/s
Velocity Head 0.07 ft
Specific Energy 0.89 ft
Froude Number 0.66

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

3/30/2009 3:26:59 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Half Street Capacity of Camelback Rd (West of 53rd Ave)

Results
Flow Type Subcritical

\GVF Input Data

' Downstream Depth 0.00 ft
Length 0.00 ft
' Number Of Steps 0
‘GVF Output Data
' Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
l Downstream Velocity B Infinity  ft/s
Upstream Velocity . _ Infinity  fi/s
Normal Depth 0.82 ft
' Critical Depth 0.71 ft
Channel Slope 0.00240 ft/ft
l Critical Slope 0.00577 f/ft
\
. Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]
3/30/2009 3:26:59 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2




lit at a ack Rd
Start End Crest Avg Start Calc < Start Calc ’ Start Cale | ., Start Calc g
Segment Elevation | Elevation Li‘flgth Elevation Elev '}t;l(-f:) ((c)fi) Elev ;;e‘;é) ((c)fi) Elev Il;el(-fi) (3::) Elev El:el(-f‘:) Q4
(ft) (Ft) (ft) Iter 1 Iter 2 \ Iter 3 iter 4
South 1127.84 1127.42 254 1127.63 1126.7 0.0 0.00 1127 0.0 0.00 11272 0.0 0.00 1127.5 0.0 0.00
South 1127.42 1126.83 215 1127.13 1126.7 0.0 0.00 1127 0.0 0.00 1127.2 0.1 13.26 1127.5 0.4 148.29
South 1126.83 1126.81 36 1126.82 1126.7 0.0 0.00 1127 0.2 8.32 1127.2 0.4 25.51 1127.5 0.7 61.06
South 1126.81 1126.86 27 1126.84 1126.7 0.0 0.00 1127 0.2 5.35 1127.2 0.4 17.60 1127.5 0.7 4327
South 1126.86 1126.71 23 1126.79 1126.7 0.0 0.00 1127 0.2 7.00 1127.2 0.4 18.78 1127.5 0.7 4246
West 1126.71 1126.03 27 1126.37 1126.7 0.3 15.57 1127 0.6 41.06 1127.2 0.8 62.09 1127.5 1.1 98.63
West 1126.03 1126.67 31 112635 1126.7 0.4 19.42 1127 0.7 49.15 11272 0.9 73.49 1127.5 12 115.65
West 1126.67 1127.66 51 1127.17 1126.7 0.0 0.00 1127 0.0 0.00 11272 0.0 1.00 1127.5 0.3 29.67
West 1127.66 1128.1 203 1127.88 1126.7 0.0 0.00 1127 0.0 0.00 1127.2 0.0 0.00 1127.5 0.0 0.00
West 1128.1 1128.78 252 1128.44 1126.7 0.0 0.00 1127 0.0 0.00 11272 0.0 0.00 11275 0.0 0.00
Totals: 34.98 110.87 211.73 539.04
Graph Computations: Weir Approximation I
Station Elev Station Elev ; Cross Section
0 1127.84 0 1127.63 i ¢
2536 1127.42 253.6 1127.63 s
468.85 1126.83 253.6 1127.13 | /
505.15 1126.81 468.85 1127.13 | 1285 4 —
531.75 1126.86 468.85 1126.82 | 28 /,/
555.16 1126.71 505.15 1126.82 i 3
582.53 1126.03 505.15 1126.84 ;’ t\ "—;
613.79 1126.67 531.75 1126.84 81275 ¢ —— /
664.79 1127.66 531.75 1126.79 8 | | v
2 J
867.58 1128.1 555.16 1126.79 | 1427 ¢
1119.8 1128.78 555.16 1126.37 M /
582.53 1126.37 | 11265 )
582.53 112635 f- : Lv
613.79 1126.35 | 1126 :
613.79 1127.17 i
664.79 1127.17 | 1125.5
664.79 1127.88 ! 0 200 400 600 800 1000 1200
867.58 1127.88 ! Station
867.58 1128.44 ‘ == Overtopping -~ Ave Crest Elevation
1119.8 1128.44 !
Iteration -1 Tteration -2 Iteration -3 Tteration -4
Q south 0.00 0% Q south 20.67 19% Q south 75.15 35% Q south 295.09 55%
Q west 34.98 100% Q west 90.20 81% Q west 136.58 65% Q west 243.95 45%
inflow at Intersection 34.98 110.87 211.73 539.04
Outflow (South) 0.00 20.67 75.15 295.09
Outflow (West) 34.98 90.20 136.58 243.95
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Half Street Capacity Camelback Rd (West of 55th Ave)

Project Description

Friction Method Manning Formula
Solve For Discharge
Input Data

Channel Slope 0.00240 fi/ft
Normal Depth 0.90 ft
Section Definitions

| Station (ft) Elevation (ft)

; 0+63 - 1126.69
‘ 0+74 1126.62
| 0+85 1126.41
| 0+97 112578
| 0+08 1125.91
! 0+99 1126.43
i 1+03 1126.48

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+63, 1126.69) (1+03, 1126.48) 0.016
Results
Discharge 22.46 ft%/s
Elevation Range 1125.78 to 1126.69 ft
Flow Area 11.28 ft*
Wetted Perimeter 38.98 ft
Top Width 38.56 ft
Normal Depth 0.90 ft
Critical Depth 0.77 ft
Critical Slope 0.00570 ft/it
Velocity 1.99 ft/s
Velocity Head 0.06 ft
Specific Energy 097 ft

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

3/30/2009 3:31:38 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Half Street Capacity Camelback Rd (West of 55th Ave)
l Results
Froude Number 0.65
l Flow Type Subcritical
\GVF Input Data
Downstream Depth 0.00 ft
' Length 0.00 ft
Number Of Steps 0
l GVF Output Data
Upstream Depth 0.00 ft
Profile Description
l Profile Headloss 5. 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 090 ft
Critical Depth 0.77 ft
l Channel Slope 0.00240 fi/it
Critical Slope 0.00570 ft/ft
l Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]
3/30/2009 3:31:38 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2




it at 57t e melback Rd
Start End' Length Crest %vg Start Calc jter 1 Q1 Start Cale iter 2 Q2 Start Cale iter 3 Q3 Start Calc iter 4
Segment Elevation | Elevation 0 Elevation Elev H (fo) (cfs) Elev H &) (cfs) Elev H () (cfs) Elev H () Q4
(ft) (Ft) (ft) Iter 1 Iter 2 . Iter 3 iter 4
South 1124.62 1124.09 249 1124.36 1123.7 0.0 0.00 1124 0.0 0.00 1124.1 0.0 0.00 11243 0.0 0.00
South 1124.09 1123.77 197 1123.93 1123.7 0.0 0.00 1124 0.1 10.97 1124.1 0.2 41.52 1124.3 0.4 133.33
South 1123.77 1123.64 48 1123.71 11237 0.0 0.00 1124 0.3 23.00 1124.1 0.4 35.63 1124.3 0.6 65.87
South 1123.64 1123.57 23 1123.61 1123.7 0.1 2.03 1124 0.4 17.21 1124.1 0.5 24.15 1124.3 0.7 40.17
West 1123.57 1123.47 17 1123.52 1123.7 0.2 3.86 1124 0.5 16.82 1124.1 0.6 22.34 1124.3 0.8 34.84
West 112347 1122.73 18 1123.10 11237 0.6 24.87 1124 0.9 45.70 1124.1 1.0 53.52 11243 1.2 70.35
West 1122.73 1123.67 26 1123.20 11237 0.5 27.12 1124 0.8 54.89 1124.1 0.9 65.50 1124.3 1.1 88.50
West 1123.67 1124.02 48 1123.85 11237 0.0 0.00 1124 0.2 8.75 1124.1 0.3 1847 11243 0.5 44.03
West 1124.02 1124.28 200 1124.15 1123.7 0.0 0.00 1124 0.0 0.00 1124.1 0.0 0.00 1124.3 0.1 34.85
West 112428 1124.7 245 1124.49 1123.7 0.0 0.00 1124 0.0 0.00 1124.1 0.0 0.00 11243 0.0 0.00
Totals: 57.89 177.34 261.13 511.94
Graph C N Weir A L
Station Elev Station Elev f Cross Section
0 1124.62 0 1124.355 ! -
248.6 1124.09 248.6 1124.355 L e
446.07 1123.77 248.6 1123.93 i |
49391 1123.64 446.07 1123.93 ‘ ~ /
517.02 1123.57 446.07 1123.71 e e R s A
533.88 1123.47 493.91 1123.71 \ \ //
551.72 1122.73 49391 1123.61 i A i
577.29 1123.67 517.02 1123.61 g 124 : A
625.11 1124.02 517.02 1123.52 [ 2 7A
825.05 1124.28 533.88 1123.52 ! g
1070.35 11247 533.88 1123.10 ;o 11235
551.72 1123.10
551.72 1123.20 :
577.29 1123.20 [z
577.29 1123.85 ! V
625.11 1123.85 i
625.11 1124.15 o122
825.05 1124.15 | 0 200 400 600 800 1000
825.05 1124.49 l} ~4—Overtopping —u—Ave Crest Elevation Station
107035 1124.49 i
Iteration -1 Iteration -2 Iteration -3 Iteration -4
Q south 2.03 4% Q south 51.18 29% Q south 101.30 39% Q south 239.37 47%
Q west 55.86 96% Q west 126.16 1% Q west 159.83 61% Q west 272.57 53%
inflow at Intersection 57.89 177.34 261.13 511.94
Qutflow (South) 2.03 51.18 101.30 239.37
Outflow (West) 55.86 126.16 159.83 272.57
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Half Street Capacity Camelback Rd (West of 57th Ave)

‘Project Description

Friction Method Manning Formula
Solve For Discharge
Input Data

\
Channel Slope 0.00240  fi/ft |
Normal Depth 0.93 ft

Section Definitions

Station (ft) Elevation (ft)

064 - 1123.46
0+97 1122.62
0+98 1122.54
0+99 1123.10
1+04 1123.13

Roughness Segment Definitions

Start Station ‘Ending Station Roughness Coefficient

(0+64, 1123.46) (1+04, 1123.13) 0.016
‘Results
Discharge 4543 ft¥/s
Elevation Range 1122.54 to 1123.46 ft
Flow Area 17.43 ft?
Wetted Perimeter 40.18 ft
Top Width 39.60 ft
Normal Depth 0.93 ft
Critical Depth 0.82 ft
Critical Slope 0.00529 fi/ft
Velocity 261 fi/s
Velocity Head 0.11 ft
Specific Energy 1.04 ft
Froude Number 0.69
Flow Type Subcritical

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

3/30/2009 3:33:58 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Half Street Capacity Camelback Rd (West of 57th Ave)
l GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
' Number Of Steps 0
GVF Output Data
I Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 083 ft
Critical Depth el 0.82 ft
Channel Slope . 0.00240 fu/ft
' Critical Slope 0.00529 fi/ft
' Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]
3/30/2009 3:33:58 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2




1 i t ee
Star.t End. Length Crest /.Avg Start Cale ter 1 Q1 Start Calc iter 2 Q2 Start Calc iter 3 Q3 Start Cale tHer'a
Segment Elevation | Elevation ) Elevation Elev H (f6) (cfs) Elev H 5 (cfs) Elev H (0 (cfs) Elev H () Q4
(ft) Ft) (ft) Iter 1 Tter 2 . Iter 3 iter 4
South 1129.08 1128.72 247 1128.90 1128.2 0.0 0.00 11283 0.0 0.00 11284 0.0 0.00 1128.6 0.0 0.00
South 1128.72 1128.1 190 1128.41 1128.2 0.0 0.00 11283 0.0 0.00 11284 0.0 0.00 1128.6 02 47.08
South 1128.1 1128.05 54 1128.08 1128.2 0.1 7.14 1128.3 0.2 17.24 1128.4 0.3 29.94 1128.6 0.5 61.46
South 1128.05 1128.06 17 1128.06 1128.2 0.1 2.83 1128.3 0.2 6.22 1128.4 0.3 10.39 1128.6 0.5 20.63
West 1128.06 1127.86 18 1127.96 1128.2 0.2 6.26 1128.3 0.3 10.55 1128.4 0.4 15.53 1128.6 0.6 27.25
West 1127.86 1127.64 15 1127.75 11282 0.5 13.90 1128.3 0.5 18.78 1128.4 0.7 24.13 1128.6 0.8 36.09
West 1127.64 1127.91 20 1127.78 11282 0.4 16.83 1128.3 0.5 23.11 1128.4 0.6 30.02 1128.6 0.8 45,52
West 1127.91 1128.03 48 1127.97 11282 0.2 15.99 11283 0.3 2747 11284 0.4 40.87 1128.6 0.6 7247
West 1128.03 1128.8 197 1128.42 11282 0.0 0.00 1128.3 0.0 0.00 1128.4 0.0 0.00 1128.6 0.2 47.05
West 1128.8 1129.56 244 1129.18 11282 0.0 0.00 1128.3 0.0 0.00 1128.4 0.0 0.00 1128.6 0.0 0.00
Totals: 62.95 103.38 150.87 357.56
Graph C o Weir A S 5
Station Elev Station Elev | Cross Section
0 1129.08 0 11289 ' a -
246.83 1128.72 246.83 11289 § —
436.33 1128.1 246.83 1128.41 |
490.19 1128.05 436.33 1128.41 !
507.28 1128.06 436.33 1128.08 i 11295 ~

525.02 1127.86 490.19 1128.08 ]' /
540.37 1127.64 ;

490.19 1128.06 | ~ ”—7———'—‘
560.62 112791 507.28 1128.06 | o 129 ~—
608.93 1128.03 507.28 1127.96 I - S —} /
806.04 1128.8 525.02 1127.96 | g - \ /
1050.22 1129.56 525.02 1127.75 | 1128.5 i N ya
540.37 112775 | ‘ i
540.37 1127.78 } L . {
560.62 1127.78 i 1128 — et
560.62 1127.97 | ler*
608.93 1127.97 | y
608.93 112842 ! 1127.5
806.04 1128.42 ( 0 200 400 Station g 800 1000 1200
806.04 1129.18 i g Overtopping - Ave Crest Elevation
1050.22 1129.18 !
Iteration -1 Iteration -2 Iteration -3 Iteration -4
Q south 9.97 16% Q south 23.46 23% Q south 40.33 27% Q south 129.18 36%
Q west 52.98 84% Q west 79.92 7% Q west 110.55 73% Q west 228.38 64%
inflow at Intersection 62.95 103.38 150.87 357.56
Outflow (South) 9.97 23.46 40.33 129.18
Outflow (West) 52.98 79.92 110.55 228.38
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Flow Split Table at 58th Ave & Colter Street

Discharge (cfs)

b T LT Total Q

1125.3 0 0 0

1125.4 0.1 0 0

1125.5 3.76 0.18 4

1125.6 13.12 1.15 14

1125.7 26.55 3.96 31

1125.8 40.82 9.36 50

1125.9 58.23 18.09 76

1126 82.53 29.9 112

1126.1 109.99 48.5 158

1126.2 140.38 70.42 211

1126.3 173.54 95.36 269

1126.4 209.31 123.12 332

Flow Split at 58th Ave & Colter St
Inflow at Intersection 14.27 30.51 76.32 158.49 269.00 332.00

Outflow (South) 1.2 8% 3.96 13% | 18.09 | 24% | 4850 | 31% 95.36] 35% 1231 37%
Outflow (West) 13.1 92% 26.55 87% | 58.23 | 76% | 109.99] 69% 173.64] 65% 209.001 63%
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' Flow Split for 58th Ave (South Of Colter St)
' Input Data
Water Surface _ v
Elevation (ff) Discharge (ft¥/s) Velocity (fifs) Flow Area (f2)  Wetted Perimeter (ff) Top Width (ft)
' 1125.30
1125.40 0.00 0.33 0.01 0.63 0.61
l 1125.50 0.18 0.76 0.23 4.47 4.37
1125.60 1.15 1.05 1.10 13.07 12.90
1125.70 3.96 1.41 2.81 21.67 21.43
| l 1125.80 9.36 1.74 5.38 30.28 29.96
1125.90 18.09 2.06 8.79 37.84 37.47
1126.00 29.90 2.31 12.94 44.46 43.99
l 1126.10 4850 2.80 17.34 44.66 43.99
1126.20 70.42 ’ 3.24 21.74 44.86 43.99
1126.30 95.36 3.65 26.14 45.06 43.99
l 1126.40 123.12 4.03 30.54 45.26 43.99
l Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowlMaster [08.01.066.00]
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Flow Split for 58th Ave (South Of Colter Sf)

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00360 ft/ft
Normal Depth 3.64 ft

Section Definitions

Station (ft) Elevation (ft)
0+00 1130.00
0+0~0 1125.97
0+04 1125.92
0+05 1125.36
0+06 1125.50
0+22 1125.87
0+38 1125.46
0+39 1125.39
0+40 1125.87
0+44 1125.95
0+44 1130.00

Roughness Segment Definitions

Roughness
Start Station Ending Station Coefficient
(0+00, 1130.00) (0+05, 1125.36) 0.020
(0+05, 1125.36) (0+39, 1125.39) 0.016
(0+39, 1125.39) (0+44, 1130.00) 0.020
Water Surface
Elevation (ft) Discharge (ft"/s) Velocity (ft/s) FlowArea (f2)  Wetted Perimeter (ft) Top Width (ft)
1125.20
Bentley Systems, Inc. Haestad Methods Solution Center Bentiey FlowlMaster [08.01.066.00]
3/26/2009 10:14:59 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Flow Split for W Colter street (West of 58th Ave)

Project Description

Friction Method Manning Formula

Solve For Discharge

iInput Data

Channel Slope 0.00280 ft/ft
Normal Depth 372 #

Section Definitions

Station (ft) Elevation (f)

0+00 113000

0+00 1125.80

0+04 1125.73

0+05 1125.28

0+06 1125.41

0+46 1125.42

0+47 1125.30 |
0+48 1125.80 |
0+52 1125.90

0+52 1130.00

Roughness Segment Definitions

: , Roughness
Start Station Ending Station Coefficient
(0+00, 1130.00) (0+05, 1125.28) 0.020
(0+08, 1125.28) (0+47, 1125.30) 0.016
| (0+47, 1125.30) (0+52, 1130.00) 0.020
|
| Water Surface
Elevation (it) Discharge (ft¥/s) Velocity (ft/s) FlowArea (ft?)  Wetted Perimeter (ft) Top Width (ft)
1125.00
1125.10
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]
3/26/2008 10:15:35 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Flow Split for W Colter street (West of 58th Ave)

Input Data

Water Surface
Elevation (ft)

1125.20
1125.30
1125.40
1125.50
1125.60
1126.70
1125.80
1125.90
1126.00
1126.10
1126.20
1126.30
1126.40

3/26/2009 10:15:35 AM

Discharge (ft*/s)

0.00
0.10
3.76
13.12
26.55
40.82
58.23
82.53
109.99
140.38
173.54
209.31

Bentley Systems, Inc. Haestad Methods Solution Center

Velocity (ft/s) Flow Area (ft?)
0.21 0.00
0.67 0.15
0.97 3.86
1.60 8.21
211 12.59
2.38 17.13
2.63 22.14
“ 3.02 27.35
3.38 32.55
3.72 37.76
4.04 42.97
4.34 48.17

Wetted Perimeter (ft)

0.23

2.7
43.51
43.85
44.20
48.39
52.49
52.69
52.89
53.09
53.29
53.49

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Top Width (ft)

Page

0.23

263
43.36
43.64
43.92
48.07
52.07
52.07
52.07
52.07
52.07
52.07

Bentley FlowMaster [08.01.066.00]
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Flow Split Table at 55th Ave & Missouri Ave

North half street Capacity of Missouri Ave 2.51 cfs
South half Street Capacity of Missouri Ave 12.85 cfs
Total Capacity of Missoure Ave 1536 cfs
Inflow at Intersection 5.00 16.00 100.00 200.00 300.00 500.00
Outflow (South) 0.0 0% 0 0% | 84.00| 84% |184.00] 92% |284.00| 95% | 484.00 | 97%
Outflow (West) 5.0 | 100% | 16.00 | 100%] 16.00 | 16% | 16.00] 8% 16.00] 5% 16.00f 3%
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Worksheet for South Half Missouri Ave (east of 55th Ave)

‘Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00220 f/ft
Normal Depth 0.63 ft
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