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1.0 PROJECT DESCRIPTION

1.1 Purpose

The purpose of this project is to develop final construction drawings, construction special provisions, and
an engineer’s estimate for the construction of channel improvements for the Laveen Area Conveyance
Channel (LACC). The LACC improvements will eliminate and/or significantly reduce the potential for

flood damage that could be caused by events less than or equal to the 100-year event.

The District is currently negotiating an Intergovernmental Agreement (IGA FCD — 99-010) with the City
of Phoenix (COP), Maricopa County Department of Transportation (MCDOT), and Salt River Project
(SRP) to identify cost-sharing, operation, and maintenance responsibilities. The LACC improvements

between 43" Avenue and the Salt River west of 75" Avenue are currently being designed in-house based

upon the preferred grade and alignment of the project partners.

1.2 Location
The project is located in southwest Phoenix in the following Township, Range and Sections of the Gila

and Salt River Base and Meridian.
1. Sections 31, 32, and 33, Township 1 North, Range 2 East.
Sections 5 and 6, Township 1 South, Range 2 East.

2
3. Section 1, Township | South, Range 1 East.
4

Section 35, Township 1 North, Range 1 East.

Figure 1 -Existing Maricopa Drain Alignment
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This Project is located between 43™ and 83™ Avenues and between Dobbins Road and Southern Avenue

(See Figure 1). The project begins on the West Side of 43" Avenue approximately 1200 feet south of

Southern Avenue and ends at the Salt River approximately 4000 feet west of 75" Avenue.

1.3 Field Conditions

The area surrounding the Maricopa Drain is mostly
agricultural fields. The drain conveys tail water
and rainfall runoff to the Salt River. A typical tail
water ditch is shown in Photo 1, and a typical tail
water outlet into the Maricopa Drain is shown in
Photo 2. The direction of flow of the drain is from
the east to the west. The general slope of the
ground south of the drain is from the south to the
northwest and north of the drain is from north to

southwest.

=
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Photo 2 — Tail Water Outlet into the
Maricopa Drain
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Photo 1 - Agricultural Tail Water Ditch

The section of the Maricopa Drain that is being
modified with this project begins on the West Side
of 43rd Avenue approximately 1,200 feet south of
Southern Avenue. Photo 3 shows the existing

Maricopa Drain looking west at 43" Avenue.

Photo 3 — Maricopa Drain at 43"
Avenue Looking West

(3]




The section of the Maricopa Drain that is being modified with this project ends at the Salt River
approximately 4,000 feet west of 75" Avenue. Photo 4 shows the existing Maricopa Drain at the Salt

River looking upstream. Photo 5 shows the existing Maricopa Drain at the Salt River looking

downstream.

Photo 5 — Maricopa Drain at Salt
River Looking Downstream

Photo 4 — Maricopa Drain at Salt River
Looking Upstream

1.4 Rights-of-Way
There is no dedicated right-of-way along the Maricopa Drain from 43 Avenue to the Salt River. The

drain is held as private property. Currently, the Maricopa Drain is being managed by SRP as a tail water

ditch for farming in the area and also as a delivery ditch to the Gila River Indian Community (GRIC).

The width of the existing drain varies from 20- 45 feet.

Additional rights-of-way are necessary for all of the alternatives considered except for the no action, but
most of the landowners throughout the reach of this project have agreed to dedicate rights-of-way for the
new channel alignment as long as it fits with the Master Plan for the area. The combined alternative was
developed from input from the local landowners. Therefore, right-of-way for those developing now or
those that are planning to develop in the near future will be dedicated for the proposed alternative. (See
Figure 2). In exchange for dedicating right of way for the project, the City of Phoenix is offering a credit
of $42,500 per acre of dedicated land towards development impact fees. The Project is funding the filling
in and/or tiling of the existing Maricopa Drain and providing excess spoil material generated by the

Project and at no cost to the property owners.

There are a few parcels west of 63 Avenue (See Figure x) where there is no plan to develop now or in

the near future where project rights of way will need to be acquired.

Temporary Construction Easements are required to construct the Project and to stockpile excess material

as mentioned above for future use by the landowners dedicating right-of-way for the LACC.
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Permanent and temporary construction easements are required to tile and/or backfill those segments of the
existing Maricopa Drain that are separate from the LACC alignment. In areas where the proposed LACC
is downstream of the existing Maricopa Drain, filling in the existing Maricopa Drain will reduce existing
flood protection to the properties between the existing drain and the LACC. In these areas where the
property owner is requesting that the drain be filled, the property owners will be required to sign a waiver
accepting this liability. Should the owner not sign a waiver, the Project will provide the material for the

existing drain to be filled but it will be up to the owner to fill in the drain. This is because the Project can

be constructed as designed without filling in the existing drain.
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Figure 2 - Proposed LACC Alignment

1.5 Utilities
There are existing utilities throughout this project, but they

are limited to the roadway crossings except for some
overhead power lines owned by SRP and Western Area
Power Authority (WAPA) that parallel portions and cross

portions of the project. Photos 6 and 7 show overhead power

on the east bank of the existing Maricopa Drain near the

outlet at the Salt River. Photo 6 - Overhead Power on East
Bank Looking South
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Retaining walls are planned to protect the existing
power poles poles along the GRIC Boundary in-
place. SRP has agreed to the concept of allowing
retaining walls within 10 feet of the power poles on
the channel side and 25 and 75 feet from the
upstream side to the down stream side of the

retaining walls respectively.

Photo 7 - Overhead Power on East The utilities in the project area in addition to
Bank Lookine North

overhead power lines are City of Phoenix sewer

and water lines, Southwest Gas lines, El Paso Natural Gas lines, Kinder Morgan petroleum pipelines,
irrigation lines, telephone lines and private waterlines. Underground utilities are limited to the area of the

roadway crossings. Utility relocations of some of the utilities will be required.

47th Avenue Crossing

At 47th Avenue, the LACC crosses an existing 12-inch El Paso Natural Gas line. El Paso is constructing
a 24-inch line in 43 Avenue and upon completion will abandon and remove this existing pipe in 47"
Avenue. The 47" Avenue pipe is scheduled to be removed before construction begins on the LACC and

therefore will not conflict with proposed improvements.

51° Avenue Crossing
At 51% Avenue, the LACC will be crossing a proposed City of Phoenix sanitary sewer. This sanitary

sewer will be constructed below the LACC and there will be no conflict.

Southwest Gas has existing lines in 51% Avenue and has some new lines proposed. The existing
Southwest Gas line will be potholed and may need to be lowered. The new gas line will be constructed

below the LACC.

Kinder Morgan has two petroleum pipelines in 51* Avenue. The Kinder Morgan petroleum pipelines will

also need to be potholed and may need to be lowered.

Baseline Road at 57" Avenue Crossing

At this location, the LACC crosses two City of Phoenix water lines. There is an existing 12-inch water

line and a new 54-inch water line. The new 54-inch line just constructed is below the proposed LACC

and there will be no conflict. The existing 12-inch line will need to be lowered as a part of this project.

60% Design Report
Iine 2001




Qwest has three underground telephone lines at this location on the south side of Baseline Road. These

lines will be potholed and will likely need to be relocated to avoid conflict with the LACC.

On the south side of Baseline Road, SRP has a 230 KV overhead power line. The LACC does not
conflict with this line but one large power pole may need to be braced during construction. The plans
reflect that bracing is all that is needed at this time. On the north side of Baseline Road, SRP has a 12 KV
overhead power line on a wood pole. The LACC conflicts with this wood power pole and it will need to

be relocated.

59" Avenue Crossing

At this location, the LACC crosses an irrigation ditch on the West Side of 59" Avenue and a tail water
ditch on the East Side of 59" Avenue. A siphon pipe will need to be constructed under the LACC for the

irrigation ditch and connections into the LACC will be needed to handle the tailwater connections.

63rd Avenue Crossing

At this location, the LACC crosses an irrigation ditch on the West Side of 63rd Avenue. This irrigation
ditch will not need to be siphoned underneath the LACC because it terminates at this location, but the
adjacent property owner stated that there is a private waterline and cable line underneath the roadway.
These lines do not appear on any utility maps that were researched. Additional underground investigation

will be required to locate these lines.

2.0 ALIGNMENT ALTERNATIVES

Six Alignment alternatives were investigated for this project. These alignments are as follows:
1. No-Action.
2. Alignment immediately north or east of existing Maricopa Drain.
3. Alignment incorporated with the Maricopa Drain.
4. Alignment completely independent of the existing Maricopa Drain.
5. Alignment partially incorporated and partially independent eliminating (filling in) the existing
Maricopa Drain.
6. Alignment 5 previously mentioned with the exception that the existing Maricopa Drain is left in

its present condition to continue to operate as a tail water ditch.

A R T T L T e N R T T L S e T e e T D T T e e LT M ST e
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2.1 Alternative 1 — No Action Alternative
This alternative is as stated leaving the existing conditions of the Maricopa Drain untouched and

providing no additional flood protection to the area. The existing Maricopa Drain does not have the

capacity to convey the 100-year runoff.

Pros Cons
Zero cost Limited flood protection
Requires no additional land Existing drain hard to maintain

Existing drain susceptible to bank erosion

2.2 Alternative 2 — Parallel (North) Alignment
This alternative places the new alignment parallel to and north of the existing alignment.

Pros Cons
Provides 100-year protection Highest cost, Existing drain hard to maintain
Does not disturb existing drain Requires more land

2.3 Alternative 3 - Concurrent Alignment
This alternative places the alignment in the same location as the existing drain.

Pros Cons
Provides 100-year protection Does not fit Master Plan of the area

Utilizes existing channel rights-of-way
Requires least land

Least amount of excavation

2.4 Alternative 4 - Independent Alignment
This alternative places the alignment totally independent and separate from the existing alignment.

Pros Cons
Provides 100-year protection Does not take advantage of existing channel

Does not fit Master Plan of the area
Existing drain hard to maintain

Existing drain susceptible to bank erosion

e e e e e e e e T L e e e — el
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2.5 Alternative 5 - Combination Alignment (abandon existing Maricopa Drain)
This alternative places the alignment concurrent with the existing Maricopa Drain throughout most of the

alignment. To fit the Master Plan for the area, portions of the alignment are independent of the existing

alignment. In these locations, the plan is to relocate the existing drain to the new alignment so that the

sections are still combined.

Pros Cons
Provides 100-year protection Disturbs portions of the Maricopa Drain

Fits the Master Plan for the area
Moves the drain away from Baseline Road

Adjacent landowners will dedicate right-of-way

2.6 Alternative 6 - Combination Alienment (Existing Maricopa Drain remains)
This alternative places the alignment adjacent to the existing Maricopa Drain throughout most of the

alignment except where it is independent to fit the Master Plan for the area. In this alternative, the plan is
to leave the existing unchanged and allow it to continue to function as a tail water ditch until the time that
there is no tail water in the area. This alternative will be sized to convey all the runoff assuming that the

Maricopa Drain is not in place.

Pros Cons
Provides 100-year protection Disturbs portions of the Maricopa Drain

Fits the Master Plan for the area

Moves the drain away from Baseline Road

2.7 Preferred Alternative
Alternative No. 5 is the recommended alternative. Right-of-way dedication by adjacent landowners

makes this the least expensive alternative. This alternative also enables the LACC to be a City of Phoenix

Park/Trail.

3.0 EXISTING MARICOPA DRAIN

The Maricopa Drain is a dirt ditch that conveys delivery
and tail water and some drainage runoff to the Salt River.
In addition, SRP delivers water to GRIC in the drain,

using a weir to back up water for pumping.

Photo 8 shows this weir. The LACC must preserve and

Photo 8 - Weir on Existing Maricopa
Drain Looking North

maintain these functions of the existing Maricopa
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Drain.

The recommended alternative bypasses several
segments of the existing Maricopa Drain that need to
continue collecting tail water. These segments will

be tiled with RGRCP that will carry the tail water to

: . the new LACC. Photo 9 shows a segment of the
Photo 9 - Segment of Maricopa Drain to

be Tiled Looking South drain that will be tiled.

Some segments of the drain that will no longer collect tail water after the LACC is constructed will be

backfilled.

Figure 3 - Existing Sections To Be Tiled

Most of the existing Maricopa Drain is to be abandoned and filled in except for a portion that will be tiled

as part of this Project (See Fig 3). The portion that is to be tiled is to accommodate future roadway

o

improvements along Baseline Road that will be constructed by the City of Phoenix and or MCDOT
without interfering with the tail water drain.  The portion of the channel that runs north and south

s ~tl 5 S q ‘ 5 N
(approximately 65" Avenue alignment) from Baseline Road south is part of the agreement with the
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adjacent landowners in exchange for rights-of-way to construct the new channel on their property (See

Photo 9).

The tiled sections will begin with open headwalls. One headwall being constructed in the northwest
corner of the 51* Avenue and Baseline Road intersection. Future improvements to Baseline Road by
MCDOT planned in the year 2005 or later may necessitate some modifications to the location of this

headwall structure.

Photo 10 & 11 is the beginning (most upstream reach) location of tailwater that ultimately enters the tiled
section that runs from 51* Avenue west to the LACC alignment. In addition to capturing tailwater at the
NW corner of 51* Avenue, the tiled section will have intermediate connections to capture runoff that

comes from culverts that cross underneath Baseline Road between 51* Avenue and the LACC (See Photo

12 & 13)

Photo 10 - INTERSECTION OF 51ST AVE e

& BASELINE RD (Looking Photo 11- INTERSECTION OF 51°7 AVE
Northwest) & BASELINE RD (LOOKING WEST)

Photo 13 - Pipe draining into the
Maricopa Drain (Looking south approx,
1/2 mile west of 51* Ave)

Photo 12 - Pipe draining into the
Maricopa Drain (Looking south
approx. 1/4 mile west of 51°' Ave)
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Photo 14 - Culvert underneath Baline
Road west of 59" Avenue (north) -
(Looking Northeast)

The beginning of the tiled section west of the LACC
begins immediately downstream of the culvert in
Baseline Road west of the intersection of Baseline
Road and 59the Avenue to the north (See Photo 14).
An open headwall with a trashrack will be
constructed to capture all of the flows coming from

the culvert.

The portion of the existing Maricopa Drain between
the above location and the alignment of the LACC
crosses land that is not one of the project partners,
therefore nothing will be done to that portion of the

existing drain. Although, the tiled portion will be

able to capture all of the flows that enter the drain from the north side of Baseline Road. At this time,

there are no plans by the COP or MCDOT to improve this section of Baseline Road.

Photo 15 - SRP Booster Pump Adjacent
to Maricopa Drain (Looking
South)

SRP will be maintaining the tiled tail water pipes as
well as the concrete low-flow channel that is part of
the LACC. The low-flow channel was sized to
convey 30 cfs and will be constructed mainly to
convey tailwater and SRP’s delivery obligations to

the GRIC.

SRP is using tail water in the existing Maricopa

Drain to help meets its delivery obligation of 10 cfs

to the Gila River Indian Community. Whatever amount of tail water short of 10cfs is supplemented with

a deep well pump that is adjacent to the Maricopa Drain. Photo 15 shows the booster pump.
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In addition to using the Maricopa Drain as a delivery system, SRP is currently backing water up inside the

existing Maricopa Drain and using the Drain as a

storage bay/wet-well. A weir is located
downstream of the pump that backs the water up
for storage (See Photo 16). The setup of this pump
and storage bay will be impacted by the new

channel because the weir be removed with the

project and the existing drain filled in. xR = R s __
Photo 16 - Weir on Existing Maricopa
Drain (Looking South)

SRP will be providing the design for a new wet

well and any necessary modifications to the existing pump. Their has been discussions with SRP
regarding leaving a portion of the existing drain in place immediately downstream of the pump and pump
water from the new low-flow channel up into the remaining section, but they have not yet decided how to
handle this modification. One problem with leaving a section of the existing drain in-place is that then
the only access to the power lines will be from the invert of the new channel. The current design

provides SRP continuous all-weather access from the west bank; maintenance access for SRP is now on

the east bank of the Maricopa Drain.

Retaining walls are planned to protect the existing power poles in-place. SRP has agreed to the concept

of allowing retaining walls within 10 feet of the power poles on the channel side and 25 and 50 feet from

the upstream side to the down stream side of the retaining walls respectively.
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Figure 4 - Existing Sections To Be Filled

4.0 CHANNEL LINING ALTERNATIVES

Five channel lining alternatives were investigated for this report. The alternatives are as follows:
Rectangular concrete section, Concrete trapezoidal section, Unlined Natural section, Grass lined

trapezoidal section, and Riprap lined trapezoidal section.

4.1 Alternative 1 — Rectangular Concrete Section
This alternative is to construct the channel as using a rectangular concrete section.

Pros Cons

Minimizes right-of-way required Highest Cost

Minimal maintenance cost No multi-use potential
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4.2 Alternative 2 — Trapezoidal Concrete Section
This alternative is to construct the channel using a trapezoidal concrete section.

Pros Cons
Minimal maintenance cost High Cost, No
potential

4.3 Alternative 3 — Unlined Natural Section
This alternative is to construct the channel using an unlined natural section.

Pros Cons
Multi-use potential High maintenance Cost

Unstable channel

4.4 Alternative 4 — Grass Lined Trapezoidal Section
This alternative is to construct the channel using a grass lined trapezoidal channel.

Pros Cons
Multi-use potential High construction cost
Right-of-way dedication at no High Maintenance cost

4.5 Alternative 5 — Rip Rap Lined Trapezoidal Channel

This alternative is to construct the channel using a riprap lined trapezoidal channel.

Pros Cons
Stable channel Aesthetically unpleasing

No multi-use potential

4.6 Selected Alternative

multi-use

Alternative 4 is the recommended alternative. The multi-use potential and landowner dedicated right-of-

way make this the preferred alternative. Right-of-way dedication by landowners makes this a much less

expensive alternative. A concrete low-flow channel will be incorporated in the channel bottom to convey

the tail water from the exiting Maricopa Drain.

A cross section for Reach 1 (43™ Avenue to 63 Avenue) is showfi in Figure

2 (63" Avenue to the Salt River) is shown@ 7 (‘6/( ( A
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4.7 Equestrian Crossings
The City of Phoenix Parks Department (Parks) requested that equestrian crossings be incorporated into

the culvert crossings on Baseline Road, 63 59", 51st. This will be done by lowering the floor of one of
the outside cells such that there will be 10 feet of clearance between the invert and the ceiling. The
reason that the floors will be lowered instead of raising the ceiling is because there is not adequate cover
for the box culverts to pass underneath the major streets; major improvements would have to be made to

the roadways to accommodate raising the ceilings.

The direction at this time from Parks is to construct the equestrian crossing with this project and fill in the
portion of the cell that is below the channel invert with aggregate base course. Lowering the cells does
provide obstacles whenever the trail system is ultimately completed in the Project because the equestrian
cells will not gravity drain. Power will have to be brought to each culvert to power electric pumps to
drain the cells. At some future date, the City will make the necessary modifications to drain and light the

equestrian cells. Figure 5 shows a typical equestrian cell in the box culvert crossings.

Figure 5 - Typical Equestrian Cell in Box Culvert Crossing
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Figure 6 - Natural Section, Upper Reach
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Figure 7 - Natural Section, Lower Reach
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5.0 ENVIRONMENTAL CONSIDERATIONS

A separate report to address environmental issues was prepared by URS.

6.0 HYDRAULIC ANALYSIS

6.1 Existing Channel Hydraulics

The District retained the firm of WEST CONSULTNANTS to determine what the limits of a floodplain
would be in the Laveen area if an official delineation study was performed. The study analyzed the
capacity of the existing Maricopa Drain and determined that its capacity is much less than the 100-Year
event. A plan delineating the (unofficial) limits of the 100-yr floodplain is shown in Figure 8.

Considerable area would have to be elevated above this floodplain to allow development in the area.

The existing Maricopa Drain does very little to contain and convey the runoff generated for the regulatory

100-yr amount as evidenced by Figure 8.

Figure 8 - 1 -Unofficial Floodplain Delineation, Laveen Area

6.2 Proposed Channel Hydraulics

The proposed channel type is a trapezoidal natural earthen (unlined) channel. It is proposed that the entire

incised channel section will be grass lined except for the low-flow channel and the maintenance roads
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adjacent to the low-flow channel. The grassed section will be irrigated and manicured. In the future, at
various some locations trees and or shrubs may be planted. For all trees that are planted, their canopies
must be kept above the 100-year water surface elevation. The proposed sections were analyzed using the

US Army Corps backwater computer program, HEC-RAS.

Mannings’ n Values

A roughness coefficient of 0.030 was used for the entire channel. The ‘n’ value will likely change
throughout the life of this project, but maintenance should be used to control channel roughness not to
exceed the design Mannings’ n value. The Phase 1 finished section will be grassed lined without any
other vegetation which will have an ‘n’ value lower than 0.030, but the channel must have the capacity for
additional vegetation and landscaping that will come in subsequent phases. As upstream flood control

improvements are constructed that will reduce the discharges in the LACC, the “n” value can be

increased.

Design Discharge

The controlling discharge used for the design is the 100yr-24hr hydrology assuming that the 43" and
Southern Avenue detention basin is in place (See Table 1). The design discharges ranged from 990 cfs at
the upstream end of the channel up to 2800 cfs at the outfall. Freeboard was not required for this scenario

because as future developments and other planned CIP drainage improvements are constructed, the runoff

will decrease.

Channel Geometry
The channel horizontal alignment is generally straight with six curves. The radii of the curves are long

and range from 450 feet to 1500 feet. The large radius curves eliminates the need for additional freeboard

for superelevation of flows.

The channel sections were determined to keep velocities to levels acceptable for unlined channel and also

keep water surface elevations below existing ground; this will prevent the design of berms or levees and
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also permit access to future storm drains and channels as the area becomes developed. However, to
minimize earthworks, some fill conditions occur at a few locations but these were very minor and are not

considered to be berms or levees.

To achieve low velocities, the channel bed slope was adjusted to .0011 feet per foot and this required the
use of drop structures at several locations. Channel top width ranges from about 100 feet to slightly
above 130 feet and bottom width ranges from 40 feet to 90 feet. The side slopes are not steeper than 5:1
except at the downstream reach where vertical concrete protection is designed around electrical

transmission towers on one side of the channel

Sub-critical flow regime is maintained except at drop structure locations where flow goes through critical

depth over the crest of the drops.

Drop Structures

There were six low drops along the channel with drop heights of between 1 to 2 feet. These were designed
as sloping drops and the velocities along the slopes were low enough so that protection against channel
bed scour is not required. Reinforced concrete walls will be located at the crest and toe of the drops.

Other criteria used to develop the proposed cross section were based upon multi-use capabilities.

Sedimentation
Upstream sedimentation was not included in the analysis because the contributing area is cultivated

agricultural fields that are being replaced by urban development. Sedimentation will therefore become

insignificant.

Road Crossings

There are five roadway crossings along the channel and these were designed as reinforced concrete box
culverts with wing walls. The largest culvert has seven openings of ten feet span by seven feet height

each and the smallest has three openings of ten feet by six feet. These culverts are modified to
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accommodate equestrian passage by lowering one cell so that the height is ten feet. (The roadways over
the culvert crossings did not allow room to raise the ceiling of the equestrian cell. The City of Phoenix
will add pumps and other necessary improvements to the equestrian cells in the future.) Also, the middle
cell of each culvert crossing is depressed two feet to provide for low flow drainage. These modifications

were however not included in the hydraulic modeling and are not expected to significantly affect the

results.

Low-Flow Channel

A low-flow channel will serve two purposes, first as a conveyance system for SRP irrigation flows, and
secondly to drain nuisance flows. The low-flow channel is unlined, two feet deep and has bottom width

of eight feet and with side slopes of 2:1. The low flow channel was not modeled as part of the channel

cross section.

A complete HECRAS backwater analysis is included in Appendix II of this report.
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7.0 HYDROLOGIC ANALYSIS

The hydrologic analysis for this project will be presented in a separate report.

The HECI input and output files are included in Appendix I of this report.

TABLE 1

LACC HYDROLOGY (100yr-2hr)

Maricopa Drain Alternatives w/Proposed Channel

w/relaxed

e

% é

reti .
% D‘! LAVEEN CONVEYANCE CHANNEL

w1

=~ e 1

PROPOSED
CHANNEL
@ ALIGNMENT
)

Figure 8 - Concentration Point Map
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Study @ 43rd @ 47th |@5S1st Ave.| @ 59th @63rd @75th (@ Salt
Ave. Ave. Ave. Ave. Ave. River
(43SDW) [ (CVR47C)| (CBSIC) (CB59) (CB163C) | (CCD2C2) | (CPCD30C)
Existing 1900 1900 2120 2980 3250 3400 3400
Land Use
* Existing 990 990 1350 2190 2490 2760 2770
w/43™ Basin

** Future 0 160 280 1640 1700 2190 2190

® Flow Concentration
Points




8.0 CONSTRUCTION COST ESTIMATE

The complete estimate is shown in Appendix D.
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ID LAVEEN ADMS (FINAL HEC-1) 100-YR 24-HR STORM CBA FILE # 40916-02-30
ID HIDDEN VALLEY WATERSHED/CHAMPION DRAIN WATERSHED

ID DATE: SEPTEMBER 12,2000
ID

ID 24-HOUR SCS TYPE II RAINFALL

ID

ID REVISED SCHEMATIC TO INCLUDE FLOWS IN BOTH 43RD AVE. BASINS

ID

ID

ID R e R R R e R R R R R R R R R SR R R RS R R R RS RS RS R R R R R SRR ERERREESE]
ID FLOOD INSURANCE STUDY UPDATE

ID INCLUDE PHYSICAL CHANGES IN THE WATERSHED AS OF MARCH 2000

ID INCLUDED THE FOLLOWING FACILITIES:

ID UPSTREAM OF 43RD AVE. - EXISTING LANDUSE

ID 1- 43RD AVENUE STORM DRAIN, 1000 FT NORTH OF BASELINE TO SALT RIVER

ID 2- CESAR CHAVEZ GOLF COURSE, 35TH AVENUE AND DOBBINS

ID 3- BASELINE STORMDRAIN, FROM 7TH AVE TO 43RD AVE.

ID 4- 43RD AVE DETENTION BASIN AT SOUTHERN AVE.

ID

ID DOWNSTREAM OF 43RD AVE. - EXISTING LANDUSE

ID PLAN 2 - PROPOSED CHANNEL

ID

ID CHANGES BY H&H BRANCH, FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

ID 9/27/00 INPUT FILE NAME LB2D.DAT

*DIAGRAM

IT 5 500

IO 5 0

KK IR62B

KM SUB-BASIN IR62B -LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .97

BA .550

IN 30

KM RAINFALL DEPTH OF 4.20 WAS SPACIALLY REDUCED AS SHOWN ON THE PB RECORD

PB 4.074

KM THE FOLLOWING PC RECORDS REPRESENT A 24-HR SCS TYPE II STORM

PE .000 .005 .011 .016 022 .028 .035 .041 .048 +056
PC .068 +0 71 .080 .089 .098 .109 - 120 -133 .147 .163
PE 181 .204 .235 .283 .663 « 735 « 772 <129 .820 .838
PC .854 .868 .880 - 891 .902 +912 921 929 «937 .945
BC .952 . 959 .965 972 .978 .984 .989 -995 1.000

LG .500 .000 5.000 + 371 .000 .

Uuc .850 «594

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KK DR43C

KM SUB-BASIN DR43C -LAND USE- AGRICULTURE, DESERT HILLS; MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .940

IN 30

KM RAINFALL DEPTH OF 4.2 WAS SPACIALLY REDUCED AS SHOWN ON THE PB RECORD

PB 3.780

KM THE FOLLOWING PC RECORDS REPRESENTS A 24-HR SCS TYPE II STORM

PC .000 .005 .011 .016 .022 .028 1035 .041 .048 .056
PC .068 <071 .080 .089 .098 +L£09 -120 «133 .147 - 163
PC .181 .204 . 235 «283 .663 v 1315 JTT2 « 199 .820 .838
PC .854 .868 .880 .891 .902 912 . 921 «929 +937 .945
PC .952 9859 .965 « 972 +978 .984 .989 .995 1.000
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LG .360 « 053 4.450 391 20,000

uc .617 325

UA 0 3 5 8 L2 20 43 75 90 96
UA 100

*

KKDDR43C

KM SPLIT FLOW.RESULTANT HYDROGRAPH IS THE ESTIMATED FLOW THAT DRAINS THE TO WEST
KM OF THE SOUTHWEST CORNER OF 43RD AVENUE AND DOBBINS ROAD

DTRDR43C

DI 0 50 100 119 300 500 600 800 900

DQ 0 50 100 119 181 381 481 681 781

*

KKROAS51B

KM ROUTE SPLIT FLOW FROM SUB-BASIN DR43B TO COMPUTATION POINT COA51B (1ST REACH)
RS 10 ELEV 1041

RC 0.07 0.07 0.07 2790 0.0042

RX 0 300 440 480 560 590 615 640

RY 1042 1041 1041 1041 1041 1041 1041 1042

*

KKROAS51B

KM ROUTE SPLIT FLOW FROM SUB-BASIN DR43B TO COMPUTATION POINT COA51B (2ND REACH)
RS 24 ELEV =1

RC 0.065 0.065 0.065 3600 0.0017

RX 0 90 320 490 690 1060 1950 1960

RY 1038 1037.8 1037.4 1037 1037 1037.1 1037.8 1038

%

KK OAS51B

KM SUB-BASIN OAS51B-LAND USE - AGRICULTURE, RURAL DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .97

BA 1.370

IN 30

KM RAINFALL DEPTH OF 4.2 WAS SPACIALLY REDUCED AS SHOWN ON THE PB RECORD

PB 4.074

PC .000 -005 - 011 + 016 .022 .028 ;035 .041 .048 .056
PC .068 .071 .080 .089 .098 ;.09 . 120 .133 .147 +163
PC +18L .204 2235 .283 .663 . 735 .772 . 799 .820 .838
PC .854 .868 .880 .891 .902 912 921 <929 937 . 945
PC 952 =959 .965 L b 4 .978 .984 .989 . 995 1.000

LG .360 .098 5..300 =312 10.0

UC 0.883 .320

UA 0 3 9 18 28 42 59 73 87 - 92
UA 100

*

KKCOAS51B

KM COMBINE ROUTED SPLIT FLOW FROM SUB-BASIN DR43C TO RUNOFF FROM SUB-BASIN

KM OAS51B

HC 2

*

KKDFO51B

KM RATE CHANNEL CROSS-SECTION AT CONCENTRATION POINT OA51B FOR SPLIT FLOW.
KM DIVERTED FLOW IS ROUTED THROUGH CHAMPION DRAIN WATERSHED

DTDOASSC

DI 0 8 24 93 219 461 852 1384

DQ 0 4 11 43 102 262 479 735

*

KK RES55B

KM ROUTE SPLIT FLOW FROM SUB-BASIN OA51B TO COMPUTATION POINT CRES55B
RS 18 ELEV 1.

RC 0.07 0.07 0.07 3840 0.0013

e ———————————————————
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RX 0 30 370 530 680 860 1120 1260
RY 1032 1030 1029.7 1029.4 1029.2 1029 1028.8 1031
*

KK ERS55B

KM SUB-BASIN ER55B-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .97

BA .250

LG .500 .000 7.800 «1.50 .000

uc .983 .669

UA 0 3 L, 18 28 42 59 73 87
uA 100

*

KKCERS55B

KM COMBINE ROUTED DIVERTED FLOW FROM SUB-BASIN OAS51B TO RUNOFF FROM SUBASIN
KM ER55B

HC 2

*

KK RES59B

KM ROUTE FLOW FROM COMPUTATION POINT CRE55B TO COMPUTATION POINT CERS9B
RS 7 ELEV -1
RC 0.07 0.07 0.07 2600 0.002

RX 0 30 50 90 180 270 360 860
RY1026.5 1024 1024 1024 1025 1025.3 1025.5 10265
*

KK ER59B

KM SUB-BASIN ER59B-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .97

BA .280

LG .500 .000 3.790 .454 .000

uc .933 .586

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KKCER59B

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CRE55B TO RUNOFF FROM SUBASIN
KM ER59B

HC 2

*

KKRIR63B

KM ROUTE FLOW FROM COMPUTATION POINT CERS59B TO COMPUTATION POINT CIR63B. NOTE
KM END POINTS OF CROSSECTION WERE ADJUSTED SO THAT FLOW WOULD BE CONTAINED
KM WITHIN THE GIVEN ROUTING REACH

RS 7 ELEV =1

RC 0.07 0.07 0.07 3100 0.002

RX 0 40 80 120 160 210 290 360
RY1022.7 1020 1019.7 1019.7 1020 1020.2 1020.9 1022.7
*

KK IR63B

KM SUB-BASIN IR63B-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .97

BA .130

LG .500 .000 3.500 .470 .000

uec .767 .647

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KKCIR63B

e ———
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Y, BN BN = BN &N B B B EE -

- -"

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CERS59B AND RUNOFF OF SUB-BASINS
KM IR63B AND IR62B

HC 3

*

KKDIR63B

KM

KM

KM

KM

KM

KM TO THE CHAMPION DRAIN WATERSHED
DTRIR63B

DI 0 45 100 200 400
DQ 0 45 45 45 45
*

KK SA1S9C

KM 111D START CHAMPION DRAIN WATERSHED

600
45

800
45

ORI T L [ U I I 0 1 I A L Y I MO O Y O Y

KM SUB-BASIN SA19C-LAND USE- URBAN,AGRICULTURE
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF

«90

KM RAINFALL DEPTH OF 4.20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD

KM THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II STORM

.005
071
.204
.868
4959
.093
.599

3

.011
.080
.235
.880
- 965
3. 750

.016
.089
.283
.891
« 972
.484

18

.022
.098
.663
.902
.978
5.800

28

.028
. 109
.735
<912
.984

42

.035
.120
. T72
- 921
.989

59

KM DIVERT CAPACITY OF STORMDRAIN AT CONCENTRARION POINT

BA .480
IN 30
PB 3.780
PC .000
BPC .068
BE 181
PC .854
PC 952
LG .400
uc .700
UA 0
UA 100
*

KKDSA19C
DT SA1S9C
DI 10
DQ 10
*

KKRR23C1
KM ROUTE
RS 4
RC 0.035
RX 0
RY 1076
*

KKRR23C2
KM ROUTE
RS 8
RC 0.100
RX 0
RY 1066
*

KKRR23C3
KM ROUTE
RS 10
RC 0.070
RX 0

30
30

FLOW FROM SUB-BASIN SA19C TO COMPUTATION

ELEV
0.035
50
1075.8

FLOW FROM SUB-BASIN SA19C TO COMPUTATION

ELEV
0.100
150
1064

FLOW FROM SUB-BASIN SA19C TO COMPUTATION

ELEV
0.070
40

70
70

=1
0.035
120
1075.8

=1
0.100
560
1064

=1
0.070
110

100
70

1200
220
1075.8

1600
820
1063.6

1900
590

200
70

0.0083
1020
1075.8

0.0088
1230
1063.5

0.0053
1210

300
70

1076
1080
1075.8

1066
1470
1064

1056
1490

1180
1075 .8

1700
1064

1770

.041
133
.799
. 929
<995

73

POINT CPC23C (

1250
1076

POINT CPC23C (

1870
1066

POINT CPC23C (

2040

.048
.147
.820
+ 937
1.000

87

1ST REACH

2ND REACH )

3RD REACH

COMPUTATION POINT CIR63B IS LOCATED ON THE WESTERN EDGE OF THE STUDY AREA
WHICH IS BOUNDED BY A CONCRETE IRRIGATION CANAL AND EARTHEN ROADWAY. THE
EARTHEN ROADWAY HAS A CAPACITY OF APPROXIMATELY 45 CFS BEFORE THE
IRRIGATION CANAL IS OVERTOPPED AND FLOW CONTINUES ITS NATURAL FLOW
PATH TO THE WEST. THE DIVERTED FLOW OF APPROXIMATELY 45 CFS IS ROUTED

)

)

.056
.163
.838
.945

92

S
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RY 1058 1054 1054 1052.8 1052.8 1054 1054.8 1056

*

KK CR23C

KM SUB-BASIN CR23C-LAND USE- URBAN,AGRICULTURE

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .580

LG .320 .114 5.550 .234 3x300

Uuc .433 .214

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KKCPC23C

KM COMBINE ROUTED FLOW FROM SUB-BASIN SA19C TO RUNOFF FROM SUB-BASIN CR23C
HC 2
*
KK RF27C
KM ROUTE FLOW FROM COMPUTATION POINT CPC23C TO COMPUTATION POINT CPR27C
RS 11 ELEV =1
RC 0.070 0.070 0.070 3000 0.0020 1049
RX 0 200 460 680 880 985 1220 2110
1049 1048.2 10438 1047 1047 1048 1048 1049

RY
*
KK RR27C

KM SUB-BASIN RR27C-LAND USE- URBAN,AGRICULTURE

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA  .480

LG .460 .036 3.780 .432 .000

uc .633 .314

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KKCPR27C

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CPC23C WITH RUNOFF FROM SUB-
KM BASIN RR27C

HC 2

*

KKRR35C1

KM ROUTE FLOW FROM COMPUTATION POINT CPR27C TO COMPUTATION POINT CPR35C
RS 18 ELEV =]

RC 0.070 0.070 0.070 5320 0.0030 1140

RX 0 270 540 630 790 870 1260 1300
RY 1140 1138 1137 1137 1137 1137 1138 1140

*

KK CBDE

KM BASIN EAST OF CENTRAL 7th AVE FROM BASELINE TO NORTH OF DOBBINS
BA 0.17

LG <35 .25 4.3 e 9

uc .65 .65

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KK OVL7

KM DIVERT FLOWS IN BASELINE STORMDRAIN

DT BLSD7

DI 0 250 1000 10000

DQ 0 250 250 250

*

* WITHOUT 7TH AVE STORMDRAIN THERE ALL THE FLOWS FROM CBDE WILL ENTER INTO

el Lo gttt i o S S e iAot e i — A S ——— i ——
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* BASELINE STORMDRAIN, THEREFORE THERE IS NO OVERLAND ROUTING NEEDED.
*

* KK ROVL7

* KM Route overland flows in roadside ditch to BR19C (BASELINE & 19TH AVE)
* RD 5200 0.008 0.030 TRAP 10.0 20.0

*

KK BR1SC

KM SUB-BASIN BR19C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .390

LG .430 .027 4.050 . 619 3.300

uc .517 «319

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KK OVL19

KM THE CAPACITY OF THE BASELINE STORMDRAIN IS 300 CFS, 250 CFS IS ALREADY IN THE
KM THE STORMDRAIN FROM 7TH AVE, THEREFORE THERE IS ONLY ROOM FOR AN EXTRA 50 CFS
DTBLSD19

DI 0 50 1000

DQ 0 50 50

*

KKCOVL19

KM COMBINE THE OVERLAND FLOWS FROM 19TH AVE AND 7TH AVE
HC 2

*

KKROVL19

KM ROUTE FLOW FROM SUB-BASIN BR19C TO COMPUTATION POINT CPS27C

RS 33 ELEV -1

RC 0.070 0.070 0.070 7400 0.0077 1086

RX 0 730 1080 1340 1710 2380 2850 3350
RY 1086 1085.9 1085.7 1085.5 1085 1085.6 1085.6 1086

*

KK SA27C

KM SUB-BASIN SA27C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .623

LG .500 .000 3.520 .476 .000

Uuc .683 .444

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KKCPS27C

KM COMBINE ROUTED FLOW FROM SUB-BASIN BR19C TO RUNOFF FROM SUB-BASIN SA27C
HC 2

*

KKRR35C3

KM ROUTE FLOW FROM CONCENTRATION POINT CPS27C TO CONCENTRATION POINT CPR35C
RS 8 ELEV =,

RC .07 .07 .07 3400 .0072 1042

RX 0 200 420 520 630 750 1120 1360
RY 1042 1041.5 1041 1040.8 1040.9 1041 1041.5 1042

*

KKCPR35A

KM COMBINE ROUTED FLOW FROM COMPUTATION POINTS CPR27C AND CPS27C
HC 2

*

KK SM5C

—_— e
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KM SUB-BASIN SM5C-LAND USE-URBAN

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .200

LG .200 .349 4.300 .555 18.000

ue 383 355

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

*

KK RSM7

KM ROUTE FLOW FROM SUB-BASIN SM5C TO COMPUTATION POINT CPS15C

RS 10 ELEV -1

RC 0.070 0.070 0.070 4000 0.0145

RX 0 110 180 270 330 420 510 600
RY 1180 1179 2178.5 1178 1178 1178.5 1179 1180
KKSMA15C

KM SUB-BASIN SMA15C-LAND USE- URBAN,AGRICULTURE
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .360

LG .400 .045 3.700 .547 .000

uc  .417 .292

UA 0 3 9 18 28 42 59 73 87 92
UA 100

KKCPS15C

KM COMBINE ROUTED FLOW FROM SUB-BASIN SM5C WITH RUNOFF FROM SUB-BASIN SMA15C
HC 2

KKRSM19C

KM ROUTE FLOW FROM SUB-BASIN SA15C TO COMPUTATION POINT CPS19C

RS 4 ELEV

RC 0.070 0.070 0.070 2030 0.01 1140

RX 0 50 110 160 210 260 350 430

RY 1140 1139.5 1139.2 1139.2 1139.2 1139.2 1139.5 1140

KKSMA19C

KM SUB-BASIN SMA19C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .156

LG .500 .000 4.200 . 777 .000

Uuc .833 1.212

UA 0 3 9 18 28 42 59 73 87 92
UA 100

KKCPS19C

KM COMBINE ROUTED FLOW FROM SUB-BASIN SMA15C TO RUNOFF FROM SUB-BASIN SMA1SC
HC 2

KKRRB27C

KM ROUTE FLOW FROM COMPUTATION POINT CPS19C TO COMPUTATION POINT CPB27C

RS 22 ELEV =1

RC 0.070 0.070 0.070 7400 0.0090 1110

RX 0 260 550 770 920 1170 1320 1500

RY 1110 1109 1109 1108 1108 1107.8 1108 1110

KK SM1C

KM SUB-BASIN SM1C-LAND USE- NATURAL DESERT (MOUNTAIN)
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA 1.840

LG .150 .346 3.800 .623 50.000

uc .450 .220

UA 0 3 5 8 12 20 43 15 90 96
UA 100

e ————————
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SM1AC

SUB-BASIN SM1AC-LAND USE
24-HOUR TYPE II RAINFALL
THIS BASIN USED RAINFALL

KK

KM

KM

KM

BA .280

LG .150 «343 4.050

uc 367 .288

UA 0 3 5

UA 100

KK CSM1

KM

KM POINT CSM1

HC 2

KK RSM1

KM ROUTE FLOW FROM COMPUTAT
RS 2 ELEV =1

RC 0.035 0.035 0.035

RX 0 90 160

RY 1390 1380 1377 I
KK SM2C

KM SUB-BASIN SM2C-LAND USE-
KM 24-HOUR TYPE II RAINFALL
KM THIS BASIN USED RAINFALL
* KO 1 2

BA 2.190

LG .150 . 350 3.310

uc .383 .134

UA 0 3 5

100
CSM2

- NATURAL DESERT (MOUNTAIN)

WAS USED TO FIND TC & R FOR THIS BASIN
REDUCTION FACTOR OF .90

.528 10.000

8 12 20 43 75 90

COMBINE FLOW FROM SUB-BASIN SM1C WITH SM1AC AT COMPUTATOIN

ION POINT CSM1 TO COMPUTATION POINT CSM2

4300 0.017
230 310 380 490 590
378 =5 1377 1380 1383 1390

NATURAL DESERT (MOUNTAIN)
WAS USED TO FIND TC & R FOR THIS BASIN
REDUCTION FACTOR OF .90

.820 86.000

8 12 20 43 75 90

COMBINE RUNOFF FROM SUB-BASIN SM2C TO ROUTED FLOW FROM COMPUTATION

2

ROUTE INFLOW HYDROGRAPH THROUGH SOUTH MOUNTAIN DETENTION BASIN

UA
KK
KM
KM POINT CSM1
HC
KK
KM
RS

19.96 24.08 28.27 30.45 31.91
1305 1310 1315 1318 1320
0.5
1:5

KM ROUTE FLOW FRCOM COMPUTATOIN POINT CSM2 TO COMPUTATOIN POINT CSM3

RDENT
1 ELEV =1
SA 2.30 7.80 15.91
SE 1292 1294 1300
SL 1298 7.06 0.58
SS 1318 200 2:7
KK RSM2
RS 12 ELEV =0l
RC 0.040 0.040 0.040
0 70 100
1228 1227.5 1227

SM3C

SUB-BASIN SM3C-LAND USE-
24-HOUR TYPE II RAINFALL
THIS BASIN USED RAINFALL

RX

RY

KK

KM

KM

KM

BA .480

LG .160 .348 3.850
uc .333 .159

UA 0 3 5
UA 100

KK CsM3

KM

KM POINT CSM2

HC 2

KK RSM3
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6600 0019 1228
140 160 190 240 320
1226 1228 1228.5 1229 1230

96

96

NATURAL DESERT (HILLSLOPE,MOUNTAIN) , MINOR DEVELOPMENT

WAS USED TO FIND TC & R FOR THIS BASIN
REDUCTION FACTOR OF .90

.607 1.500

8 12 20 43 75 90

COMBINE RUNOFF FROM SUB-BASIN SM3C TO ROUTED FLOW FROM COMPUTATION
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KM ROUTE FLOW FROM COMPUTATION POINT CSM3 TO COMPUTATION POINT CSM4
RS 4 ELEV -1

RC 0.040 0.040 0.040 3000 0.0095

RX 0 120 190 270 330 400 470 530

RY 1178 1177.5 1177 1176 1176 11727 1177.5 1178

KK SM4C

KM SUB-BASIN SM4C-LAND USE-URBAN

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .240

LG .260 « 350 4.600 .592 14.400

uc  .417 .387

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

KK RSM4

KM ROUTE FLOW FROM SUB-BASIN SM4C TO COMPUTATION POINT CSM4

RS 2 ELEV =1

RC 0.035 0.035 0.035 1200 0.012

RX 0 50 80 110 130 160 180 200

RY 1170 1169:5 1169 1168.5 1168 1168.5 1169 1170
KK DRW2C

KM SUB-BASIN DRW2C-LAND USE- NATURAL DESERT (HILLSLOPE, MOUNTAIN)

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .530

LG .150 .340 3..250 .859 30.000

ue 517 3 TT

UA 0 3 5 8 12 20 43 75 90
UA 100

KKDRWC1C

KM SUB-BASIN DRWC1C-LAND USE-AGRICULTURE
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

97

96

92

BA .120

LG .500 .000 4.250 s T .000

uc .600 . 7210

UA 0 3 9 18 28 42 59 73 87
UA 100

KK CSM4
KM COMBINE RUNOFF FROM SUB-BASINS DRW2C AND DRWC1C WITH ROUTED FLOW FROM SM4C
KM

AND COMPUTATION POINT CSM3

HC 4

KK RSM5

KM ROUTE FLOW FROM COMPUTATION POINT CSM4 TO COMPUTATION POINT CSM5
RS 1 ELEV =

RC 0.045 0.045 0.045 1800 0.0078

RX 0 80 130 160 180 1890 220 260

RY 1160 1159 1158:5 1158 1156 1156 1158 1160

KK DR1C

KM SUB-BASIN DR1C-LAND USE-NATURAL DESERT (HILLSLOPE)

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .160

LG .150 .265 5.300 .198 .000

ue .417 .442

UA 0 3 5 8 12 20 43 75
UA 100

*

KK WC1A

KM SUB-BASIN WC1A-LAND USE- NATURAL DESERT (HILLSLOPE)
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KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90
BA
LG

.250
+150 .264 4.680 <217 40.0
UcC .400 .404
UA 0 3 5 8 12 20 43 75 90

100

UA

*

KK RSM6
KM ROUTE FLOW FROM SUB-BASIN WC1A TO COMPUTATION POINT CPDR2C
RS

1 ELEV =i,
RC 0.045 0.045 0.045 1150 0.012 1150
RX 0 30 50 70 90 110 130 170
RY 1152 1151 1150 1148 1146 1146 1148 1150

*
KK DR2C

KM SUB-BASIN DR2C-LAND USE- NATURAL DESERT (HILLSLOPE) , AGRICULTURAL
KM

24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .050

LG 150 <325 4.255 .423 .000

ue 350 .318

UA 0 3 5 8 12 20 43 75 90
UA 100

*

KKCPDR2C

96

96

KM COMBINE FLOW FROM SUB-BASINS DR2C AND DR1C TO ROUTED FLOW FROM SUB-BASIN WC1A

KM AND COMPUTATION POINT CSM4 (JUST WEST OF 27TH AVE.)

HC 4

*

KKRRB27C

KM ROUTE FLOW FROM COMPUTATION POINT CPDR2C TO COMPUTATION POINT CPB27C
RS 15 ELEV =1

RC 0.070 0.070 0.070 7400 0.009 1110

RX 0 260 550 770 920 1170 1320 1500

RY 1110 1109 1109 1108 1108 1107.8 1108 1110

*
KK BR27C

KM SUB-BASIN BR27C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .780

LG .500 .000 4.150 .695 .000

uc .700 .416

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KK BLSD7

KM RETRIEVE BASELINE STORMDRAIN FROM 7TH AVE.

DR BLSD7

*

KKRBLSD7

KM ROUTE HYDROGRAPH THROUGH BASELINE STORMDRAIN TO OUTLET OF BR19C
RD 5750 .0080 .013 CIRC 545

*

KKBLSD19

KM RETRIEVE BASELINE STORMDRAIN AT 1S9TH AVE.

DRBLSD19

*

KK CSD19
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COMBINE STORMDRAIN FLOWS FROM 7TH AVE AND 19TH AVE.
2

KM

HC

*

KK RSD19
KM ROUTE STORMDRAIN FROM 19TH AVE TO 27TH AVE

RD 5280 .004 .013 CIRC 8

*

KK OVL27

KM BASELINE STORMDRAIN DOWNSIZES TO FORCE FLOWS INTO A FUTURE BASIN. MAXIMUM
KM CAPACITY IS 156 CFS

KM DIVERT BASELINE STORMDRAIN FLOWS

DTBLSD27

DI 0 156 1000 10000

DQ 0 156 156 156

*

KKCPB27C

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CPS19C TO RUNOFF FROM SUB-BASIN
KM BR27C

HC 4

*

KKOVL27C

KM DIVERT FLOWS INTO BASELINE STORMDRAIN AT 27TH AVE.

DTBLSD27

DI 0 156 10000

DQ 0 156 156

e

KKRR35C3

KM ROUTE FLOW FROM COMPUTATION POINT CPS27C TO COMPUTATION POINT CPR35C
RS 8 ELEV =l:

RC 0.070 0.070 0.070 3400 0.0072 1042

RX 0 200 420 520 630 750 1120 1360

RY 1042 1041.5 1041 1040.8 1040.9 1041 1041.5 1042

*

KKRR35C2

KM ROUTE FLOW FROM COMPUTATION POINT CPR27C TO COMPUTATION POINT CPR35C
RS 20 ELEV ~,

RC 0.070 0.070 0.070 8800 0.0065 1058.5

RX 0 230 480 580 680 770 910 1600
RY1058.5 1057 1057 1057 1057 1057 1067 1059.3

*

KK RR35C

KM SUB-BASIN RR35C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA 1.890

LG .500 .000 5.500 .348 .000

uc .983 ~310

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KKCPR35B

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CPB27C TO RUNOFF FROM SUB-BASIN
KM RR35C

HC 3

*

KKRRS37C

KM ROUTE FLOW FROM COMPUTATION POINT CPR35C TO COMPUTATION POINT CPS37C
RS 8 ELEV =1

RC 0.10 0.10 0.10 2400 0.0025

RX 0 280 470 630 700 840 1390 1860
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RY 1028 1026 1026 1025 1025 1025 1026 1028

*

KK SA37C

KM SUB-BASIN SA37C-LAND USE- URBAN, AGRICULTURE

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .590

LG .320 .130 4.900 .323 15.000

uc .750 «337

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

*

KKCPS37C

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CPS37C WITH RUNOFF FROM SUB-
KM BASIN SA37C

HC 2

*

KKRAV431

KM ROUTE FLOW FROM COMPUTATION POINT CPS37C TO COMPUTATION POINT CAV43C
RS 15 ELEV =1

RC 0.10 0.10 0.10 3200 0.0012

RX 0 380 620 980 1320 1560 1700 2200
RY1022.8 1021 1020.6 1020.9 1021.4 1021.6 1021.8 1022.8

KK WC2A

*
KM SUB-BASIN WC2A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .080

LG .150 «251 8.600 .070 .000

Uuc .383 .530

UA 0 3 5 8 12 20 43 75 90 96
UA 100

*

KKRD27.1

KM ROUTE FLOW FROM SUB-BASIN WC2A TO COMPUTATION POINT CD27.1
RS 1 ELEV =1

RC 0.035 0.035 0.035 960 0.016 1150

RX 0 30 40 855 70 85 105 130
RY 1150 1150 1148 1147 1148 1149 1150 1151
*

KKWC2.1A

KM SUB-BASIN WC2.1A-LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .080

LG .150 -290 4.000 .520 .000

uc .350 .310

UA 0 3 5 8 12 20 43 75 90 96
UA 100

*

KKRD27.2

KM ROUTE FLOW FROM SUB-BASIN WC2.1A TO COMPUTATION POINT CD27.1
RS 1 ELEV -1

RC 0.035 0.035 0.035 1000 0.015 1153

RX 0 35 75 100 135 145 165 195
RY 1153 1152 1150 1149 1148 1150 1152 1154
*

KKCD27.1

KM COMBINE ROUTED FLOW FROM SUB-BASINS WC2A AND WC2.1A

e ————
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KM DIVERT FLOWS TO STORMDRAIN AT 35TH AVE.

ROUTE FLOWS IN BASELINE STORMDRAIN FROM 27TH AVE TO 35TH AVE.

.0042 +013

CIRC

6

COMBINE FLOWS AT 35TH AVE FROM STORMDRAIN AND OVERLAND FLOWS

284 10000
284 284

FLOW FROM COMPUTATION POINT CPB352 TO COMPUTATION POINT CAV43C( 1ST.

)

ELEV -1
0.07 0.07

90 91
1042 1042

3400 0.0056
360 640
1041.2 1041.2

1015 1016 1475
1042 1042 1044

FLOW FROM COMPUTATION POINT CPB352 TO COMPUTATION POINT CAV43C (2ND.

)

ELEV -1
0.07 0.07
300 301
1029 1029

3000 0.0060
570 630
1028 1028

1220 1400 1650
1029 1029 1030

SUB-BASIN WC5A -LAND USE- DESERT HILLS; MINOR DEVELOMENT
24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

1 2

.346 2.880
+ 359
3 5

1.050 28.000

8 12

RUNOFF FROM SUB-BASIN WC5A TO COMPUTATION POINT CD35.1

ELEV -1
0.055 0.035
130 270

1125.9 1125.7

4800 0.012
330 400
1125.5 11285

460 530 625
1125.5 1125.7 1126

SUB-BASIN WC6A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT
24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

KM

RD 5500
*

KK 35-2
KM

HC 2
*
KKOV35-2
DTBLSD35
DI 0
DQ 0
*
KKRAV432
KM ROUTE
KM REACH
RS 9
RC 0.07
RX 0
RY 1044
KKRAV433
KM ROUTE
KM REACH
RS 8
RC 0.07
RX 0
RY 1030
*

KK WCs5A
KM

KM

KM

* KO

BA .420
LG .150
uc .500
UA 0
UA 100
*
KKRD35.1
KM ROUTE
RS 10
RC 0.040
RX 0
RY 1126
*

KK WCéA
KM

KM

KM

BA .014
LG 150
uc  .233
UA 0
UA 100
*
KKRD35.2
KM ROUTE
RS 13
RC 0.070

.270 3.« 750
.259
3 5

« 293 .000

8 12

RUNOFF FROM SUB-BASIN WC6A TO COMPUTATION POINT CD35.1

ELEV il
0.070 0.070
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RX 0 130 240 280 340 440 530 655
RY 1122 1120 1118 1117.8 1118 1119 1120 1122
*

KKCD35.1

KM COMBINE ROUTED FLOW FROM SUB-BASINS WCS5A AND WC6A

HC 2

*

KKRD35.3

KM ROUTE FLOW FROM COMPUTATION POINT CD35.1 TO COMPUTATION POINT CD35.2
RS 6 ELEV =1

RC 0.035 0.035 0.035 2480 0.005 1090.5

RX 0 100 200 350 435 480 500 525
RY 1092 1091 1090 1089.8 1089.7 1089.6 1090 1090.5
*

KK WC7A

KM SUB-BASIN WC7A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .050

LG .150 =270 7.000 .141 .000

ve 317 +332

UA 0 3 5 8 12 20 43 75 90
UA 100

*

KKRD35.4

KM ROUTE RUNOFF FROM SUB-BASIN WC7A TO COMPUTATION POINT CD35.3
RS 4 ELEV -1

RC 0.035 0.035 0.035 2800 0.018 1128.5

RX 0 100 170 240 250 260 330 360
RY 1129 1128 1127 1126 1125.8 1126 1128 1128.5
*

KK WC8A

KM SUB-BASIN WC8A -LAND USE- DESERT MOUNTAIN, DESERT HILLS; MINOR DEVELOMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .350

LG .150 <321 3.700 .651 30.000

UcC .433 .366

UA 0 3 5 8 12 20 43 75 90
UA 100

*

KKRD35.5

KM ROUTE FLOW FROM SUB-BASIN WC8A TO COMPUTATION POINT CD35.3

RS 2 ELEV -1

RC 0.030 0.030 0.030 2200 0.022 1139

RX 0 50 125 190 240 370 400 450
RY 1139 1138 1137.5 1137 1137.5 1138 1140 1141
*

KKCD35.3

KM COMBINE ROUTED FLOW FROM SUB-BASINS WC7A AND WC8A

HC 2

*

KKRD35.6

KM ROUTE FLOW FROM COMPUTATION POINT CD35.3 TO COMPUTATION POINT CD35.4
RS 1 ELEV -1

RC 0.030 0.035 0.035 700 0.011

RX 0 30 60 110 140 180 240 350
RY 1103 1101.8 1101.6 1101.4 1101 1101.4 1101.7 1103
*

KK WCoA

_— s —— - -
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SUB-BASIN “C9A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT
24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

«250 8.600 .066 .000
.420
3 5 8 12 20 43 75 90

RUNOFF FROM SUB-BASIN WCS9A TO COMPUTATION POINT CD35.5

ELEV =1
0.035 0.035 1000 0.025 1130

30 40 60 70 90 120 140
1130 1129 1128 1128.5 1129 1130 1130.5

SUB-BASIN WC10A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT
24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

.260 5.800 .059 .000
.289
3 5 8 12 20 43 75 90

RUNOFF FROM SUB-BASIN WC10A TO COMPUTATION POINT CD35.5

ELEV =1
0.035 0.035 1000 0,025
30 50 70 100 140 210 260
1134 1133 1132 1132 1138 1133..5 1134

KM COMBINE ROUTED FLOW FROM SUB-BASINS WCSA AND WC10A

FLOW FROM COMPUTATION POINT CD35.5 TO COMPUTATION POINT CD35.6

ELEV =1
0.030 0.030 1200 0.015
60 110 170 210 240 330 370
111.5.8 1115.5 1115 1114.8 1118 11315 .8 1116

96

96

SUB-BASIN WC11lA -LAND USE- DESERT MOUNTAINS, DESERT HILLS; MINOR DEVELOPMENT
24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

KM

KM

KM

BA .025
LG .150
uc .300
UA 0
UA 100
*
KKRD35.7
KM ROUTE
RS 1
RC 0.035
RX 0
RY 1130
*

KK WC10A
KM

KM

KM

BA .020
LG .150
uc .233
UA 0
UA 100
*
KKRD35.8
KM ROUTE
RS 1
RC 0.035
RX 0
RY 1134
*
KKCD35.5
HC 2
*
KKRD35.9
KM ROUTE
RS 2
RC 0.030
RX 0
RY 1116
*

KK WC11A
KM

KM

KM

BA .290
L& 150
uc .3867
UA 0
UA 100
*
KKRD3510
KM ROUTE
RS 1
RC 0.050
RX 0
RY 1132

+335 3.600 .703 53.000
« 357
3 5 8 12 20 43 75 90

RUNOFF FROM SUB-BASIN WC11lA TO COMPUTATION POINT CD35.7
ELEV =il

0.050 0.050 1100 0.024
50 170 180 225 260 380 460
1131.8 1131.6 1131.5 1131 1131.% 1131.8 1132
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*

KK WC12A
KM SUB-BASIN WC12A -LAND USE- DESERT MOUNTAIN, DESERT HILLS; MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .260

LG .150 .320 3.800 .632 28.000

uc .333 217

UA 0 3 5 8 12 20 43 75 90
UA 100

*

KKRD3511

KM ROUTE RUNOFF FROM SUB-BASIN WC12A TO COMPUTATION POINT CD35.7
RS i ELEV =1

RC 0.040 0.040 0.040 1200 0.022 1144

RX 0 10 25 45 70 120 235 290
RY1144.5 1144 1143.5 1143 1143.5 1143.7 1143.8 1144
*

KKCD35.7

KM COMBINE ROUTED FLOWS FROM SUB-BASINS WC11A AND WC12A

HC 2

*

KKRD3512

KM ROUTE FLOW FROM COMPUTATION POINT CD35.7 TO COMPUTATION POINT CD35.6
RS 2 ELEV =

RC 0.055 0.055 0.055 1080 0.006

RX 0 20 50 70 130 180 400 460
RY1122 .5 1122 11219, 1120.5 1121 1321.5 1122 1122.5
*

KKCD35.6

KM COMBINE ROUTED FLOW FROM COMPUTATION POINTS CD35.5 AND CD35.7
HC 2

*

KKRD3513

KM ROUTE FLOW FROM COMPUTATION POINT CD35.6 TO COMPUTATION POINT CD35.4
RS L ELEV =1

RC 0.040 0.035 0.030 1000 0.012

RX 0 40 130 210 280 340 570 615
RY1102.5 1102 1101.8 1101.5 1101 11015 1102 1102.5

9%

KKCD35.4

KM COMBINE ROUTED FLOW FROM COMPUTATION POINTS CD35.3 AND CD35.6
HC 2

*

KKRD3514

KM ROUTE FLOW FROM COMPUTATION POINT CD35.4 TO COMPUTATION POINT CD35.2
RS 3 ELEV =1

RC 0.070 0.070 0.070 1400 0.006 1194

RX 0 120 200 300 400 470 560 660

RY 1194 1193.0 1192.8 1192.5 1192.5 1192.8 1193 1194

*

KK WC15A

KM SUB-BASIN WC15A -LAND USE- DESERT MOUNTAIN, DESERT HILLS; MINOR DEVELOMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

* KO 1 2

BA .360

LG .150 .320 3.350 .784 50.000

uc .317 .245

UA 0 3 5 8 12 20 43 75 90
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UA 100

*

KKRD3515

KM ROUTE RUNOFF FROM SUB-BASIN WC15A TO COMPUTATION POINT CD35.8
RS 1 ELEV =1

RC 0.030 0.035 0.030 1250 0.014 1136

RX 0 30 50 70 85 100 140 200
RY 1140 1138 1136 1134 1132 1134 1135 1136
*

KK PM2A

KM SUB-BASIN PM2A -LAND USE- DESERT MOUNTAIN, DESERT HILLS; MINOR DEVELOMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .070

LG .150 + 32 4.100 .502 15.000

uc .300 .282

Ua 0 3 5 8 12 20 43 75 90 96
UA 100

*

KKCD35.8

KM COMBINE ROUTED FLOW FROM SUB-BASIN WC15A TO SUB-BASIN PM2A
HC 2

*

KKRD3516

KM ROUTE FLOW FROM COMPUTATION POINT CD35.8 TO COMPUTATION POINT CD35.9
RS 1 ELEV =1

RC 0.035 0.040 0.030 1400 0.008 1126

RX 0 25 35 50 130 150 200 260
RY 1130 1126 1124 1122 1122 1124 1125 1126
*

KK WC13A

KM SUB-BASIN WC13A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .013

LG .150 .250 8.600 .066 .000

uc .250 .341

UA 0 3 5 8 12 20 43 75 90 96
UA 100

*

KKRD3517

KM ROUTE RUNOFF FROM SUB-BASIN WC13A TO COMPUTATION POINT CD35.9
RS 3 ELEV =1

RC 0.035 0.1035 0. 035 1280 0.023

RX 0 115 180 225 270 350 435 530
RY 1132 1131.5 1131.2 1231 23131.2 1131.5 1131.8 1132

*
KK WC1l4A

KM SUB-BASIN WC14A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT
KM

KM

24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .050

LG .150 .290 4.000 .520 .000

uc .367 .427

UA 0 3 5 8 12 20 43 75 90 96
UA 100

*

KKRD3518

KM ROUTE RUNOFF FROM SUB-BASIN WC14A TO COMPUTATION POINT CD35.9
RS 6 ELEV =,

e ———
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RC 0.040 0.045 0.040 2000 0.013

RX 0 60 150 220 250 280 310 360

RY 1134 1133.9 1133.7 1133.4 1133.7 1133.8 1133.9 1134

*

KK PM1A

KM SUB-BASIN PM1A -LAND USE- AGRICULTURE, DESERT HILLS; MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .070

LG .380 097 4.210 697 2.00

uc .383 279

UA 0 3 5 8 12 20 43 75 90
UA 100

*

KKCD35.9

KM COMBINE ROUTED FLOWS FROM SUB-BASINS WC13A AND WC14A, COMPUTATION POINT

KM CD35.8 WITH RUNOFF FROM SUB-BASIN PM1A
HC 4

*

KM ROUTE FLOW FROM COMPUTATION POINT CD35.9 TO COMPUTATION POINT CD35.2

KKRD3519

RS oL ELEV =it

RC 0.040 0.045 0.040 288 0.012
RX 0 80 190 270 310
RY1102.5 1102 13101.%7 1101.5 1101
*

KK DR35C

335
1101.5

440
1102

480
1162 .5

KM SUB-BASIN DR35C -LAND USE- AGRICULTURE; MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FATOR OF

BA .600

LG .360 <221 4.200 .454 .000
1 { AR s 7 .443

UA 0 3 5 8 12
UA 100

*

KKCD35.2

20

.90

43

KM COMBINE ROUTED FLOWS FROM COMPUTATION POINTS CD35.1,

KM RUNOFF FROM SUB-BASIN DR35C

75 90

CD35.4 AND CD35.9 WITH

HC 4
%

*

* TEST BY JUST DIVERTING OUT THE REQUIRED VOLUME FROM THE GOLG COURSE.
*

* KK GC

* KM DIVERT STORAGE FROM AGUILA GOLF COURSE

* DT STGC 135

* DI 0 50 100 1000 10000

* DQ 0 50 100 1000 10000

*  *

* KK GCOUT

* KM DIVERT FLOWS IN EXCESS OF 50 CFS

* DTGCOVLN

* DI 0 50 100 1000 10000

* DQ 0 0 50 950 9950

*

*

w*

* START HEC-1 MODEL MODIFICATION FOR CESAR CHAVEZ DETENTION BASIN
*
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%*

*

.

KKDI35TH

KM SPLIT FLOW OPERATION AT THE INTERSECTION OF 35TH AVE AND DOBBINS ROAD
DT DIDOB

DI 0 40 836 1575

DQ 0 10 335 630

*

KK RDI35

KM ROUTE DIVERSION FLOW WEST ACROSS 35TH AVE TO DET. STORAGE AT SRCC1l
RS 1 FLOW 1l

RC .03 .025 .03 700 .005

RX 0 80 190 270 310 335 440 480

RY 1083 1082.5 1082 1081 1081 1082 1082.5 1083

*

KK CcC1

KM RUNOFF HYDROGRAPH FROM GC WATERSHED CC1l

BA .022

LG .400 <15 6.350 . 259 .000

ue 213 <235

UA 0 3 S 18 28 42 59 73 87
UA 100

*®

KK CPCC1

KM COMBINE HYDROGRAPHS AT CPCC1l

HC 2

*
' KK SRCC1
KM STORAGE ROUTE THROUGH FIRST DET. BASIN IN CCl
RS 1 STOR 0
' Sv 0 1,576 4.110 7.819 13.036 16.318 20.104 24.633 29.653 35.9
SQ 0 0 9 14 16 17 18 242 696 12
SE 1060 1062 1064 1066 1068 1069 1070 1071 1072 10
W
l KK DICCS
KM SPLIT FLOW OPERATION AT BASIN CCl - REMAINDER TO SRCC2
DT DICC2
DI 0 9 14 17 18 242 696 1264
' DQ 0 0 0 0 0 84 254 467
*
KK RCCS5
KM ROUTE OVERFLOW FROM SRCC1l TO CPCCS5
. RS i FLOW -1
RC « 03 « 025 .03 550 .005
RX 0 40 90 100 140 150 200 240
l RY 1072 1068 1062 1060 1060 1062 1068 1072
*
KK CES
KM RUNOFF HYDROGRAPH FROM GOLF COURSE WATERSHED CCS5
. BA .026
LG .400 +15 6.350 ;259 .000
uc .204 .118
UA 0 3 9 18 28 42 59 73 87
. UA 100
*
KK CPCC5
l KM COMBINE HYDROGRAPHS AT CPCCS5

HC 2

*

e ——————————————————
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KK SRCCS
KM STORAGE ROUTE THROUGH DET. BASIN SRCCS5 IN GOLF COURSE
RS 1 STOR -1
S\ 0 115 3.18 6.08 10.23 16.:23 20,57 26.49 33.71 41.
SQ 0 0 9 13 16 19 21 105 276 4
SE 1056 1058 1060 1062 1064 1066 1067 1068 1069 10
*
KK RCC6
KM ROUTE OVERFLOW FROM SRCCS TO CPCCé6
RS i FLOW -1
RC - 03 .025 .03 450 .005
RX 0 40 90 100 140 150 200 240
RY 1072 1068 1062 1060 1060 1062 1068 1072
*
KK CCe
KM RUNOFF HYDROGRAPH FROM GOLF COURSE WATERSHED CCé6
BA .025
LG .400 « LD 6.350 259 .000
117 059

uc

*

KK CPCCé
KM COMBINE HYDROGRAPHS AT CPCC6
HC

*

2
KK SRCC6
KM STORAGE ROUTE THROUGH DET. BASIN SRCC6 IN GOLF COURSE
RS 1 STOR =1
sv 0 0.34 1.02 2.15 3.87 6.54 10.95 17 5L 21.94 27
SV 34.94 42.41
SQ 0 0 9 11 13 14 15 16 17 1
SQ 272 485
SE 1044 1046 1048 1050 1052 1054 1056 1058 1059 10
SE 1061 1062
*
KK RCC7
KM ROUTE OVERFLOW FROM SRCCé6 TO CPCC7
RS 1 FLOW =1L

;03 025 .03 800 .005
0 40 90 100 140 150 200 240
1072 1068 1062 1060 1060 1062 1068 1072

RC

RX

RY

*

KK Ccc7
KM RUNOFF HYDROGRAPH FROM GOLF COURSE WATERSHED CC7
BA

LG

.044
.400 .15 6.350 +259 .000
uc .196 s L0
*
KKICPCC7
KM COMBINE INTERMEDIATE HYDROGRAPHS AT CPCC7
HC 2
*
KK DIDOB
KM RETURN DIVERSION FLOW NORTH ACROSS DOBBINS ROAD
DR DIDOB
*
KKRDIDOB
KM ROUTE DIVERSION FLOW NORTH ACROSS DOBBINS TO DET. STORAGE AT SRCC2
RS 1 FLOW -1
RC .03 .025 .03 700 .005
RX 0 80 190 270 310 335 440 480

. e e e . e e e e e el Bty S TPt =,
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RY 1083 1082.5 1082 1081 1081 1082 1082.5 1083
*

KK CC2

KM RUNOFF HYDROGRAPH FROM GOLF COURSE WATERSHED CC2

BA .015

LG .400 +15 6.350 «259 .000

Uc .158 123

*

KKICPCC2

KM COMBINE HYDROGRAPHS AT CPCC2

HC 2

*

KK DICC2

KM RETURN DIVERSION FLOW NORTH TO DET BASIN SRCC2

DR DICC2

*

KK CPCC2

KM COMBINE HYDROGRAPHS AT CPCC2

HC 2

*

KK SRCC2 ;

KM STORAGE ROUTE THROUGH DET. BASIN SRCC2 IN GOLF COURSE

RS 1 STOR -1

SV 0 0.44 1.41 3,313 4.32 5 11 7.69 10.16
SQ 0 0 9 10 12 153 437 792
SE 1062 1064 1066 1068 1069 1070 1071 1072
*

KK RCC3

KM ROUTE OVERFLOW FROM SRCC2 TO CPCC3

RS 1 FLOW -1

RC .03 .025 .03 750 .005

RX 0 40 90 100 140 150 200 240
RY 1072 1068 1062 1060 1060 1062 1068 1072
*

KK CC3

KM RUNOFF HYDROGRAPH FROM GOLF COURSE WATERSHED CC3

BA .069

LG .400 .15 6.350 .259 .000

oec 233 .110

*

KK CPCC3

KM COMBINE HYDROGRAPHS AT CPCC3

HC 2

*

KK SRCC3

KM STORAGE ROUTE THROUGH DET. BASIN SRCC3 IN GOLF COURSE

RS 1 STOR 0

SV 0 2.61 9.40 23.16 33 .72 48.15 67 .11 86.06
SQ 0 10 20 23 26 110 281 494
SE 1058 1060 1062 1064 1065 1066 1067 1068
*

KK RCC4

KM ROUTE OVERFLOW FROM SRCC3 TO CPCC4

RS 1 FLOW 0

RC .03 . 025 .03 1100 .005

RX 0 40 90 100 140 150 200 240
RY 1072 1068 1062 1060 1060 1062 1068 1072
%

KK CC4

KM RUNOFF HYDROGRAPH FROM GOLF COURSE WATERSHED CC4
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BA .066

LG .400 + 1S 6.350 . 259 .000

Uuc .204 091

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KK CPCC4

KM COMBINE HYDROGRAPHS AT CPCC4

HC 2

*

KK SRCC4

KM STORAGE ROUTE THROUGH DET. BASIN SRCC3 IN GOLF COURSE

RS il STOR 0

SV 0 0.91 3.43 8.89 18.90 26.34 35:. 88 47.79 60.36
SQ 0 0 9 16 17 18 102 273 486
SE 1052 1054 1056 1058 1060 1061 1062 1063 1064
*

KK RCC7

KM ROUTE OVERFLOW FROM SRCC4 TO CPCC7

RS 1 FLOW 0

RC .03 . 025 .03 1100 .005

RX 0 40 90 100 140 150 200 240

RY 1072 1068 1062 1060 1060 1062 1068 1072

*

KK CPCC7

KM COMBINE ALL HYDROGRAPHS AT CPCC7

HC 2

*

KK SRCC7

KM STORAGE ROUTE THROUGH DET. BASIN SRCC7 IN GOLF COURSE

RS 1 STOR 0

SV 0 0.77 2.10 4.03 6.73 10.47 1575 17.32 20.45
SV 21.08 22.65

SQ 0 0 12 35.7 35.7 35.7 35.7 35.7 35,7
SQ 35.7 234

SE 1042 1044 1046 1048 1050 1052 1054 1054.5 1085

SE1055.7 1056.2

*

KK DICC7

KM SPLIT FLOW OPERATION AT BASIN CC7 - REMAINDER TO RPB352
DTGCOVLD

DI 0 12 30 35.7 234

DQ 0 0 0 0 198

*

KKRPC352

KM ROUTE DISCHARGE FROM CCP7 TO 39TH & BASELINE

RD 2640 .004 .012 CIRC 3

*

KKBLSD35

KM RETRIEVE STORMDRAIN FLOWS FROM 35TH AVE.

DRBLSD35

*

KKRDS35

KM ROUTE BASELINE STORMDRAIN FLOWS FROM 35TH AVE TO 39TH AVE
RD 2600 .0062 . 013 CIRC 7

*

KK CG39

KM COMBINE HYDROGRAPHS FROM GOLF COURSE STORM DRAIN & RPB352 IN HDR MODEL
KM AT BASELINE ROAD
HC 2
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*

KKRBSD43

KM ROUTE COMBINED STORMDRAIN FROM 29TH AVE TO 43RD & BASELINE
RD 2640 0.028 .012 CIRC 10

*

KK ccs

KM RUNOFF HYDROGRAPH FROM GOLF COURSE WATERSHED CC8

BA .033

LG .400 .15 6.350 +259 .000

Uuc .188 3L D

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KKGCOVLD

KM RETRIEVE THE OVERLAND FLOWS THAT DO NOT MAKE IT INTO THE GOLF COURSE
KM OUTLET.

DRGCOVLD

*

KK GCOL

KM COMBINE FLOWS FROM GOLF COURSE

HC 2

* .

KK RGCOL

KM ROUTE FLOWS TO CBR43C

RS 1 ELEV —1

RC 035 +07 .07 3730 .003 1044.2

RX 0 1 55 56 65 70 90 120

RY1044.2 1043.2 1043.2 1044.1 1043.5 1043.7 1043.8 1044.2

*

KKSMA43C

KM SUB-BASIN SMA43C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .130

LG .500 .000 6.960 .244 .000

Uc .400 .261

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KKRB43C2

KM ROUTE RUNOFF FROM SUB-BASIN SMA43C TO COMPUTATION POINT CBR43C
RS 3 ELEV =1

RC 0.07 0.07 0.07 2600 0.003 1044.2

RX 0 i 55 56 65 70 90 120

RY1044.2 1043.2 1043.2 1044.1 1043.5 1043.7 1043.8 1044.2
*

KK BR43C

KM SUB-BASIN BR43C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT-LAND USE
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA «35

LG .500 .000 6.350 259 .000

Uuc .883 .538

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KKCBR43C

KM COMBINE ROUTED FLOWS FROM COMPUTATION POINT CD35.2 AND SUB-BASIN SMA43C

HC 2

*

_— s - "
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KK  C43
KM COMBINE FLOWS BEFORE ENTERING BASELINE BASIN

HC 3

*

KK 43BAS

KM DETENTION BASIN AT 43RD AVE AND BASELINE ROAD

RS 1 STOR

sQ 0 26 80 115 175 210 240 265

SV 0 12 25.2 39.6 55.3 72.3 90.6 110.4

SE 1022 1024 1026 1028 1030 1032 1034 1036

*

KK430VLD

KM DIVERTS FLOWS INTO 43RD AVE STORMDRAIN

KM 43RD AVENUE STORM DRAIN UNDER CONSTRUCTION

KM THE STORM DRAIN BEGINS NORTH OF BASELINE, DIVERTS FLOWS TO SALT RIVER
KM EVEN THOUGH TOTAL CAPACITY IS 294 CFS, THE BASELINE STORMDRAIN WILL
KM DISCHARGE TO A CHANNEL JUST EAST OF THE INTERSECTION (WHICH WILL

KM EVENTUALLY BECOME A DETENTION BASIN) THEN ENTER INTO THE 43RD AVE
KM STORMDRAIN.

DT 43SD

DI 0 265 10000

DQ 0 265 265

*

KKR430VL

KM ROUTE THE OVERLAND FLOWS TO THE LOW SPOT IN 43RD AVE (MARICOPA DRAIN)
RS 6 FLOW -1

RC .035 .07 .035 3750  .0043

RX 0 1 55 56 65 70 90 120

RY 1036 1035.5 1035 1033 1033 1035 1035.5 1036

*

*

* CONTINUE EXISTING HEC1 MODEL PREPARED FOR THE LAVEEN AREA DRAINAGE MADY
*

*

KKAVR43C

KM SUB-BASIN AVR43C -LAND USE- URBAN, AGRICULTURE
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA 1.030

LG .430 .059 4.000 .396 6.250

ue 717 .321

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

*

KK DIVMD

KM DIVERT FLOWS THAT WILL GO TO THE SOUTHERN AVE BASIN, THE REMAINDER FLOWS WILL
KM GO TO THE MARICOPA DRAIN NORTH OF THE BASIN.

KM THE FLOWS TO THE MARICOPA DRAIN ARE APPROXIMATELY 38% OF THE AREA,

KM THEREFORE, AN ESTIMATE OF 38% OF THE FLOW WILL FLOW TO THE MARICOPA DRAIN.

DT 43C

DI 0 625 1000 10000

DQ 0 625 625 625

*

KK MDA

KM OVERLAND FLOWS THAT CONCENTRATE AT THE LOW SPOT ON 43RD AVE
HC 3

*

KK DUMMY
KM DIVERT THE NORTH FLOWS TO TEMPORARILY GET RID OF THE HYGDROGRAPH

DT DMDA

e il a b it et i — il S e S e g i —— i i)
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DI 0 100 1000 10000
DQ 0 100 1000 10000

3

KK  43C

KM RETREIVE THE FLOWS FROM SUBBASIN AVR43C

DR  43C

*

KK SBAS

KM COMBINE FLOWS FROM THE EAST AND AVR43C TO ENTER INTO THE SOUTHERN AVE &
KM 43RD AVE DETENTION BASIN.

HC 3

*

KKSTOR43

KM PROPOSED BASIN AT THE CORNER OF 43RD AVE AND SOUTHERN

KM DATA RELECTS TWO 1018 3-36" OPENINGS

RS 1 STOR

sV 0 .01 iZ.1 45.6 65.6 38.4 111.1 133.9  146.5
sQ 0 0 0 0 0 0 0 56.3 340
SE 1002 1003 1006 1012 1014 1016 1018 1020 1021
*

KK  43W

KM DIVERT THE ADDITIONAL FLOWS INTO 43RD AVE STORMDRAIN TO THE SALT RIVER
DT 43SDS

DI 0 29 100 1000

DQ 0 29 29 29

*

%

* *%%x* BEGINNING OF CHAMPION DRAIN WEST OF 43RD AVE ****x*

*

*

KK DMDA

KM RETRIEVE FLOWS AT LOW SPOT ON 43RD AVE (MARICOPA DRAIN)

DR DMDA

*

KK MD43

KM COMBINE THE FLOWS IN THE MARICOPA DRAIN AT 43RD AVE SOUTH OF BASIN.
HC 2

=

KK RMD43

KM ROUTE FLOWS IN MARICOPA DRAIN FROM 43RD AVE TO 47TH AVE.

RS 3 ELEV -1

RC .030 .030 .030 3750  .0011

RX 0 10 20 45 105 130 140 150
RY1015.2 1015.1 1015 1010 1010 1015 1015.1 1015.2

*

KK VR47C

KM

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .890

LG .500 .000 4.950 385 .000

Uc .933 .407

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KKCVR47C

KM COMBINE ROUTED FLOW FROM COMPUTATION POINTS CAV43C AND CBR43C WITH RUNOFF
KM FROM SUB-BASIN VR47C

HC 2

*

SUB-BASIN VR47C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
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KKRBR511

KM ROUTE FLOW FROM COMPUTATION POINT CVR47C TO COMPUTATION POINT CBS1C
KM MARICOPA DRAIN FROM 47TH AVE TO 51ST AVE.

RS 2 ELEV -1

RC .030 .030 .030 3200 .0011

RX 0 10 20 45 115 140 150 160
RY1008.2 1008.1 1008 1003 1003 1008 1008.1 1008.2

*

KKAVR51C

KM SUB-BASIN AVR51C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .280

LG .500 .000 6.200 .304 .000

uc .7e7 .457

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KKRBR512

KM ROUTE FLOW FROM SUB-BASIN AVR51C TO COMPUTATION POINT CB51C

RS 24 ELEV =1 2

RC 0.07 0.07 0.07 3600 0.001 1010.5

RX 0 120 240 380 570 640 670 740
RY1010.5 1009.7 1009.5 1009.4 1009.1 1009.1 1009 1010.5

*

KK BR51C

KM SUB-BASIN BR51C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .700

LG .500 .000 3.650 .459 .000

UucC 0.900 .324

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KK CB51

KM INTERMEDIATE HYDROGRAPH

HC 2

*

KK CB51C

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CVR47C AND SUB-BASIN AVR51C
KM WITH RUNOFF FROM SUB-BASIN BR51C

KM CP AT 51ST AVE AND BASELINE RD.

HC 2

*

KKRB1591

KM ROUTE FLOW FROM 51ST AVE (CB51C) TO 59TH AVE. (CB159C)

KM MARICOPA DRAIN FROM 51ST AVE TO 59TH AVE.

RS 3 ELEV =1

RC .030 .030 .030 5200 .0011

RX 0 10 20 45 125 150 160 170
RY1000.2 1000.1 1000 995 995 1000 1000.1 1000.2

*

KKAVR55C

KM SUB-BASIN AVR55C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .230

LG .500 .000 6.330 +295 .000

uc .917 .623

e ——

60% Design Report Appendix A A-28
Iiine 2001

92

92




UA 0 3 9 18 28 42 59 73 87
UA 100

*

KKRB1592

KM ROUTE FLOW FROM SUBASIN AVR55C TO COMPUTATION POINT CB159C
RS 28 ELEV i

REC 070 .070 .070 3720 .0018 1004

RX 0 170 340 540 750 940 1120 1320
RY 1004 1003 1003 1003.5 1003.5 1003.7 1008.8 1004
*

KKBR159C

KM SUB-BASIN BR159C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .680

LG .500 .000 3.750 .462 .000

uec .983 D27

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KK VR59C

KM SUB-BASIN VR59C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .250

LG .500 .000 6.470 .298 .000

uc .967 .630

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KKRB1593

KM ROUTE FLOW FROM SUB-BASIN VR59C TO COMPUTATION POINT CB159C
RS 22 ELEV -1

RC 0.07 0.07 0.07 3000 0.0015 1002

RX 0 280 660 840 1020 1120 1220 1250
RY 1002 1001.3 1001.4 1001.4 1001.5 1001.5 1001.6 1002
*

KKCB159N

KM COMBINE ROUTED FLOWS FROM COMPUTATION POINT CB51C AND SUB-BASINS AVRS51C

KM AND VR59C WITH RUNOFF FROM SUB-BASIN BR159C
KM CP (NORTH FLOWS) AT 59TH AVE AND BASELINE RD.

HC 4

*

KKRET43C

KM RETRIEVE SPLIT FLOW FROM DIVERSION POINT DDR43C

DRRDR43C

*

KK RS51C

KM ROUTE SPLIT FLOW FROM SUB-BASIN DR43C TO COMPUTATION POINT CS51C
RS 20 ELEV =1

RC 0.07 0.07 0.07 6000 0.0026

RX 0 240 420 580 760 890 1030 1150
RY 1041 1039.2 1039.3 1039.5 1039.2 1039 1039.4 1041

*
KK SM51C

KM SUB-BASIN SMS51C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .500

LG .500 .000 5.850 .330 .000

R ——————
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UucC 1.017 599

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KK €CS51C

KM COMBINE ROUTED FLOW FROM SUB-BASIN DR43C TO RUNOFF FROM SUB-BASIN SM51C
HC 2

%

KKRB2591
KM ROUTE FLOW FROM COMPUTATION POINT CS51C TO COMPUTATION POINT CB259C

KM FIRST REACH

RS 13 ELEV = 1

RC 0.0% 0 .07 0.07 4200 0.0036

RX 0 612 1085 1155 1595 1670 1765 2130
RY1029.6 1029 1028 1027:5 10275 1028 1028 1029.6
*

KKRB2592

KM ROUTE FLOW FROM COMPUTATION POINT CS51C TO COMPUTATION POINT CB25SC
KM 2ND REACH

RS 10 ELEV ~1

RC 0.07 0.07 0.07 3000 0.0063

RX -0 50 140 335 1120 1770 1825 1870
RY 1006 1004 1003 1002 1001 1001 1002 1002.5
*

KKBR259C

KM SUB-BASIN BR259C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA 1.000

LG .500 .000 3.550 .475 .000

uc .967 .506

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KKCB259A

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CS51C AND RUNOFF FROM SUB-
KM BASIN BR259C

HC 2

*

KKDOA55C

KM RETRIEVE FLOW FROM HIDDEN VALLEY WATERSHED AT SUB-BASIN OAS1B
DRDOAS55C

*

KK RO55C

KM ROUTE SPLIT FLOW FROM SUB-BASIN OA51B ( HIDDEN VALLEY WATERSHED ) TO
KM COMPUTATION POINT CPOS55C

RS 9 ELEV -1
RC 0.065 0.065 0.065 2600 0.0014
RX 0 90 190 260 350 450 580 910

RY1033.8 1031.8 1031.5 1031.5 1031.5 1031.5 1.031.5 1033.8

*

KK OA55C

KM SUB-BASIN OAS55C -LAND USE- RUAL DEVELEMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .250

LG .500 .000 3.550 .466 .000

uc .800 .468

UA 0 3 9 18 28 42 59 73 87 92
UA 100
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*

COMBINE ROUTED DIVERTED FLOW FROM SUB-BASIN OA51B TO RUNOFF FROM SUB-
BASIN OA55C

FLOW FROM COMPUTATION POINT CPOS55C TO COMPUTAION CDR57C
ELEV =1
0.07 0.07 2920 0.001
230 370 520 720 870 990 1230
1028.6 1028.4 1028.6 1028.6 1028.8 1028.9 1030

SUB-BASIN DR57C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

.000 3.500 .470 .000
.704
3 9 18 28 42 59 T3 87 92

COMBINE ROUTED FLOW FROM COMPUTATION POINT CPO55C TO RUNOFF FROM SUB-BASIN

KKCPO55C
KM

KM

HC 2
*

KK RD57C
KM ROUTE
RS 12
RC 0.07
RX 0
RY 1030
*

KK DR57C
KM

KM

KM

BA .120
LG .500
uc .950
UA 0
UA 100
*
KKCDR57C
KM

KM DR57C
HC 2
*

KK RD59C
KM ROUTE
RS 3
RC 0.07
RX 0
RY1027.2
*

KK DR59C

FLOW FROM COMPUTATION POINT CDR57C TO COMPUTATION POINT CDR5SC
ELEV =1
0.07 0.07 1200 0.0025
130 250 360 480 600 700 740
1027 1027 1026 1025.5 1025.5 1026 1027.2

KM SUB-BASIN DR59C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

.000 3.500 .470 .000
.626
3 9 18 28 42 59 73 87 92

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CDR57C TO RUNOFF FROM SUB-BASIN

BA .110
LG .500
uc .817
UA 0
UA 100
*

KKCDR59C
KM DR5SC
HC 2
*

KK RB259
KM ROUTE
RS 6
RE 10.07
RX 0
RY 1019
*

KKCB2583S

FLOW FROM COMPUTATION POINT CDR59C TO COMPUTATION POINT CB259C
ELEV -1
0.02 0.07 5280 0.0046
10 20 35 70 80 120 180
1017.7 1017.2 1017.2 1017.2 1017.7 1018 1019

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CDR59C TO PREVIOUSLY
KM COMPUTED FLOW AT COMPUTATION POINT CB1592
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KM CP (SOUTH SIDE) 59TH AVE AND BASELINE RD.

HC 2

*

KK CB59

KM COMBINE FLOWS AT 59TH AVE & BASELINE RD

KM COMBINED BOTH NORTH AND SOUTH FLOWS

HC 2

*

KKRB1631

KM ROUTE FLOW FROM 59TH AVE (CB259C) TO 63RD AVE. (CB163C)

KM MODIFY SLOPE TO INDICATE A REALISTIC VELOCITY OF LESS THAN 5 FT/SEC
KM ADJUST SLOPE FROM .0011 TO .0005

RS 2 ELEV —1.

RC 0.030 .030 .030 2640 .0009

RX 0 10 20 45 138 160 170 180

RY 997.8 997.7 997.6 992.6 992 .6 997.6 997 .7 997.8

*

KKBR263C

KM SUB-BASIN BR263C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .500

LG .500 .000 3..500 .463 .000

HC 933 .639

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KK 63S

KM FLOWS GENERATED FROM THE SOUTHSIDE OF BASELINE RD.

HC 2

*

KKBR163C

KM SUB-BASIN BR163C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .260

LG .500 .000 4.700 .411 .000

ue .967 .642

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KKCB163C

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CB159C WITH RUNOFF FROM SUB-BASINS
KM BR163C AND BR263C AND ROUTED FLOW FROM COMPUTATION POINT CB259C

HC

CPEEER"LRABEER"

2

RCD1C
ROUTE FLOW FROM COMPUTATION POINT CB163C TO COMPUTATION POINT CPCD1C

MARICOPA DRAIN FROM 63RD AVE TO 67TH AVE.

2 ELEV =1
0.030 .030 .030 2640 .0011

0 10 20 45 135 160 170 180
996.2 996.1 996 991 991 996 996 .1 996 .2
BR67C

SUB-BASIN BR67C-LAND USE - RURAL DEVELEMENT
24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

.130

.500 5220 6.200 .305 15.0

e
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uc .667 .454

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KKRCD1C2

KM ROUTE FLOW FROM SUBASIN BR67C TO COMPUTATION POINT CPCD1C

RS 17 ELEV -1

RC 0.07 0.07 0.07 2100 0.0014

RX 0 75 260 490 670 830 1000 1130
RY 994 993.5 993.5 993 993 993 993 994
*

KK CD1C

KM SUB-BASIN CD1C -LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .470

LG .500 .000 5.320 .351 .000

uc .933 369

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KKCPCD1C

KM COMBINE ROUTED FLOWS FROM COMPUTATION POINT CB163C AND SUB-BASIN BR67C
KM WITH RUNOFF FROM SUB-BASIN CD1C

HC 3

*

KKRCD2C1

KM ROUTE FLOW FROM COMPUTATION POINT CPCD1C TO COMPUTATION POINT CCD2C

KM MARICOPA DRAIN FROM 67TH AVE TO 75TH AVE.

RS 3 ELEV =1

RC 0.030 .030 .030 4600 0 o i

RX 0 10 20 45 155 180 190 200
RY 990.2 990.1 990 985 985 990 990,11 990.2
*

KK CD2C

KM SUB-BASIN CD2C -LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .580

LG .500 .000 6.500 <277 .000

uc .867 <451

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KKCCD2C1

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CPCD1C TO RUNOFF FROM SUB-BASIN
KM CD2C

HC 2

*

KKRIR63B

KM RETRIEVE SPLIT FLOW FROM COMPUTATION POINT CIR63B

DRRIR63B

*

KKRIR65C

KM ROUTE RETRIEVED FLOW FROM SUB-BASIN IR63B TO COMPUTATION POINT CIR65C
RS 7 ELEV i I

RC 0.030 0.030 0.030 3300 0.0010
RX 0 1 11 21 26 31 41 46
RY 6 5 4.7 4.7 5 5.5 5.5 6.2

*

e ——
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KK IR65C

KM SUB-BASIN IR65C -LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM 6-HOUR RAINFALL, PATTERN NO. 3.35 WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .170

LG .500 .000 3.500 .470 .000

uc .933 .873

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KKCIR65C

KM COMBINE RETRIEVED ROUTED FLOW FROM SUB-BASIN IR63B TO RUNOFF FROM SUB-BASIN
KM IR65C

HC 2

*

KK RIRDC

KM ROUTE FLOW FROM COMPUTATION POINT CIR65C TO COMPUTATION POINT CIRDC
RS 4 ELEV ol

RC 0.03 0.03 0.03 3200 0.0018
RX 0 1 10 20 30 40 50 51
RY1014.5 1013 1013 1013 1023 1013 1013 1014.5

*

KKDIIRDC
KM ROUTED FLOW FROM COMPUTATION POINT CIR65C IS SPLIT AT COMPUTATION POINT

KM CIRDC

DTRIR65C

DI 0 16 34 51 71 80 100 120 150
DQ 0 16 25 32 40 49 69 89 1189
*

KK IRDC

KM SUB-BASIN IRDC-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .520

LG .500 .000 3.500 .470 .000

uc 1.333 .968

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KK CIRDC

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CIR65C TO RUNOFF FROM SUB-BASIN
KM IRDC

HC 2
»

KKRIRSMC

KM ROUTE FLOW COMPUTATION POINT CIRDC TO COMPUTATION POINT CIRSMC
RS 1 ELEV =1 '

RC 0.07 0.07 0.07 3400 0.0058

RX 0 160 240 470 530 780 900 1000

RY1006:2 1005.7 1005.7 1005.7 1005.6 1005.5 1005.7 1006.2

*

KK IRSMC

KM SUB-BASIN IRSMC-LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .250

LG .290 sk 17 3.890 .488 .000

UucC .650 .469

UA 0 3 9 18 28 42 59 73 87
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UA 100

4

KKCIRSMC

KM

HC 2

*

KKRCD2C2

KM ROUTE FLOW FROM COMPUTATION POINT CIRSMC TO COMPUTATION POINT CCD2C
RS 4 ELEV -1

RC 0.07 0.07 0.07 1000 0.0040

RX 0 100 300 400 560 620 750 870

RY 989 987.6 987.6 987.6 987.6 987.6 987.6 989

*

KKCCD2C2

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CIRSMC TO PREVIOQUSLY COMPUTED
KM FLOW AT COMPUTATION POINT CCD2C

KM MARICOPA DRAIN AT 75TH AVE.

HC 2

*

KKRCD3C1

KM ROUTE FLOW FROM DIVERSION POINT AT BASELINE ROAD (75TH AVE) TO COMPUTATION
KM POINT CPCD3C (SALT RIVER)

KM ADJUST SLOPE FROM .0011 TO REFLECT A VELOCITY OF LESS THAN 5 FT/SEC
RS 2 ELEV -1

RC 0.03 .030 .030 3700 .0011

RX 0 10 20 45 165 190 200 210

RY 986.2 986.1 986 981 981 986 986.1 986.2

*

KK A67AC

KM SUB-BASIN 67AC-LAND USE - AGRICULTURE, RURAL

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .610

LG .500 .000 4.400 .416 .000

UcC 1.100 . 631

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KKRCD4C1l

KM ROUTE FLOW FROM SUB-BASIN 67AC CPCD4C TO COMPUTATION POINT CPCD4C

RS 11 ELEV -1

RC 0.07 0.07 0.07 2600 0.0024

RX 0 80 230 340 590 730 850 920

RY 988 984 984 984 984 984 984 987.8

*

KK CD4C

KM SUB-BASIN CD4C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .190

LG .500 .000 3.800 .451 .000

uCc .967 +553

UA 0 3 9 18 28 42 59 73 87
UA 100

*

KKCPCD4C

KM COMBINE ROUTED FLOW FROM SUB-BASIN 67AC TO RUNOFF FROM SUB-BASIN CD4C
HC 2

*

KKRCD3C2
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KM ROUTE FLOW FROM COMPUTATION POINT CPCD4C TO COMPUTATION POINT CPCD3C

RS 22 ELEV =1

RC 0.07 0.07 0.07 5200 0.0024

RX 0 80 230 340 590 730 850 920
RY 988 984 984 984 984 984 984 987.8
*

KK CD3C

KM SUB-BASIN CD3C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90

BA .480

LG .500 .000 4.800 .350 .000

UC 0.983 578

UA 0 3 9 18 28 42 59 73 87 92
UA 100

*

KKCPCD3C

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CPCD4C, ROUTED FLOW FROM DIVERSION
KM POINT AT BASELINE ROAD WITH RUNOFF FROM SUB-BASIN CD3C

HC 3
ZZ
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HEC-RAS September 1998 Version 2.2

U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street, Suite D
Davis, California 95616-4687
(916) 756-1104

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X  XXXXXX XXXX X X X X XXXXX
PROJECT DATA
Project Title: Laveen Area Conveyance Corridor
Project File LVN.prj
Run Date and Time: 6/5/01 10:27:54 AM
Project in English units
Project Description:
Narrower section
GEOMETRY DATA
Geometry Title: 60% subm
Geometry File s:\ENG\Laveen\Hydraulics\LVN.g01
CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 31700
INPUT
Description: End Channel, 6' depth
Station Elevation Data num= g
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-40 1018.61 0 1012.62 40 1012.62 70 1018.61 107 1018.61
Manning's n Values nums= 3
Sta n Val Sta n Val Sta n Val
-40 /035 -40 «03 70 +035

Bank Sta: Left Right Lengths: Left Channel Right
-40 70 1500 1500 1500

CROSS SECTION RIVER: Maricopa Drain

REACH: Reach 1 RS: 30240
INPUT
Description: Top of drop
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta
-30 1016.96 0 1010.97 40 1010.97
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-30 .035 -30 .03 70 .035

Bank Sta: Left Right Lengths: Left Channel Right
-30 70 40.9 40.9 40.9

CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 30200

INPUT
Description: Bottom of Drop

70 1016.96

Coeff Contr. Expan.
+d «3
Elev Sta Elev

107 1016.96

Coeff Contr. Expan.
% 4 .3
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Station Elevation Data nums= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-40 1016.96 0 1008.96 40 1008.96 80 1016.96 107 1016.96
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-40 +035 -40 +03 80 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-40 80 100 100 100 ik 3
CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 30100
INPUT
Description: 6' depth
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-30 1014.85 0 1008.85 40 1008.85 70 1014.85 107 1014.85
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-30 .035 -30 .03 70 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-30 70 1550 1550 549.94 T o3
CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 28550
INPUT
Description: Top of drop, 6' depth
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-30 1013.15 0 1007.15 40 1007.15 70 1013:.15 107 10313:15
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-30 .035 =30 .03 70 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-30 70 50 50 50 o .3
CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 28500
INPUT
Description: Top of drop, 6' depth
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
-30 1013.09 0 1007.09 45 1007.09 75 1013.09
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-30 ;0385 -30 .03 78 - 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-30 75 500 500 500 i 3
CULVERT RIVER: Maricopa Drain
REACH: Reach 1 RS: 28430
INPUT
Description: Culvert through Trimark
Distance from Upstream XS = 5
Deck/Roadway Width = 32
Weir Coefficient = 2.6

Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-100 1015 100 1015

Upstream Bridge Cross Section Data
Station Elevation Data num= 4
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Sta Elev Sta Elev Sta Elev Sta Elev
-30 1013.09 0 1007.09 45 1007.09 75 1013.09

Manning's n Values nums= 3
Sta n Val Sta n Val Sta n Val
-30 .035 -30 .03 75 .035

Bank Sta: Left Right Coeff Contr. Expan.
-30 75 o | -3

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-100 1014 100 1014

Downstream Bridge Cross Section Data

Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-30 1012.54 0 1006.54 40 1006.54 70 1012.54 107 1012.54

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
=30 .035 -30 «03 70 <035

Bank Sta: Left Right Coeff Contr. Expan.
=30 70 63 <3

Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95

Elevation at which weir flow begins =

Energy head used in spillway design

Spillway height used in design =

Weir crest shape = Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span

Culvert #1 Box 6 10

I FHWA Chart # 8 - flared wingwalls

FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef
70 342 .013 -2 i S
Number of Barrels = 3
Upstream Elevation = 1007.01
Centerline Stations
Sta. Sta. Sta.
i 5 22 33
Downstream Elevation = 1006.68
Centerline Stations
Sta. Sta. Sta.
13 22 33

CULVERT OUTPUT Profile #PF 1
Culvert ID : Culvert #1

Culv Q (cfs) 990.00 Culv Vel In (ft/s) 7.23
# Barrels 3 Culv Vel Out (ft/s) 7. 55
Q Barrel (cfs) 330.00 Culv Inv El1 Up (ft) 1007.01
E.G. US. (ft) 1012.55 Culv Inv E1 Dn (ft) 1006.68
W.S. US. (ft) 1012.45 Culv Frctn Ls (ft) 0.45
Delta EG (ft) 1.31 Culv Ext Lss (ft) 0.69
Delta WS (ft) 1.40 Culv Ent Lss (ft) 0.16
B.G. IC (£t) 1012.21 Q Weir (cfs)

E.G. OC (ft) 1012.55 Weir Sta Lft (ft)

Culvert Control Outlet Weir Sta Rgt (ft)

Culv WS In (ft) 1011.58 Weir Submerg

Culv WS Out (ft) 1011.05 Weir Max Depth (ft)

Culv Nml Depth (ft) 5.03 Weir Avg Depth (ft)

Culv Crt Depth (ft) 3.23 Wr Flw Area (sqg ft)

Culv Ful Lngh (ft) Min Top Rd (ft) 1015.00

CROSS SECTION RIVER: Maricopa Drain

T e . e 3 e e T e S P R I T e B . e e e e e e e e S e e P e Lt i Erts
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REACH: Reach 1 RS: 28000

INPUT
Description: DS of Trimark Culvert

Station Elevation Data num=
Sta Elev Sta Elev
-30 1012.54 0 1006.54
Manning's n Values nums=
Sta n Val Sta n Val
-30 .035 -30 .03
Bank Sta: Left Right Lengths:
-30 70
CROSS SECTION RIVER: Maric
REACH: Reach 1 RS: 26480

INPUT
Description: US of drop, 6' depth,

Station Elevation Data num=
Sta Elev Sta Elev
-48 1010.82 -30 1010.82
107 1010.82
Manning's n Values num=
Sta n Val sta n val
-48 .035 -30 .03
Bank Sta: Left Right Lengths:
-30 70
CROSS SECTION RIVER: Maric
REACH: Reach 1 RS: 26440

INPUT
Description: Top of drop, 6' depth

Station Elevation Data nums=
Sta Elev Sta Elev
-48 1010.78 -42.5 1010.78

107 1010.82

Manning's n Values num=
Sta n Val Sta n Val
-48 .03% -42.5 .03
Bank Sta: Left Right Lengths:
-42.5 82.5
CROSS SECTION RIVER: Maric
REACH: Reach 1 RS: 26400
INPUT
Description: 8' depth @ bottom of d
Station Elevation Data num=
Sta Elev Sta Elev
-44 1010.78 -42.5 1010.78

107 1010.78

5

Sta Elev
40 1006.54
3

Sta n Val
70 . 035

Left Channel
1600 1600

opa Drain

ss=5:1
6
Sta Elev
0 1004.86

3
Sta n Val
70 0B85

Left Channel
40.9 40.9

opa Drain

6

Sta Elev
0 1004.82

3

Sta n Val

82./5 035

Left Channel
40.9 40.9

opa Drain

rop
6
Sta Elev
0 1002.78
3

Sta n Val
82.5 .035

Left Channel
100 100

opa Drain

7

Manning's n Values nums=
Sta n Val Sta n Val
-44 Q3% -42.5 .03
Bank Sta: Left Right Lengths:
-42.5 82.5
CROSS SECTION RIVER: Maric
REACH: Reach 1 RS: 26300
INPUT
Description: 6.5' depth @ US of CBC, BW=40'
Station Elevation Data num=
Sta Elev Sta Elev

-39.5 1009.17
107 1009.17

-43.5 1009.17
72.5 1009.17

60% Design Report
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Sta Elev
-32.5 1009.17

Sta Elev Sta Elev
70 1012.54 107 1012.54

Right Coeff Contr. Expan.
1600 & -

Sta Elev Sta Elev

40 1004.86 70 1010.82

Right Coeff Contr. Expan.
40.9 sids .3

Sta Elev Sta Elev

40 1004.82 82.5 1010.82

Right Coeff Contr. Expan.
40.9 % e

Sta Elev Sta Elev

40 1002.78 82.5 1010.78

Right Coeff Contr. Expan.
100 - | «3

Sta Elev Sta Elev

0 1002.67 40 1002.67
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Manning's n Values nums= 3
Sta n val Sta n Val Sta n Val
-43.5 .035 -43.5 .03 72«5 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-43.5 72..5 500 500 500 ol «3
CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 25800
INPUT
Description: 6.5' depth @ US of CBC, BW=40'
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-43.5 1008.63 -39.5 1008.63 -32.5 1008.63 g 1002.13 40 1002.13
72.5 1008.63 107 1008.63
Manning's n Values nums= 3
Sta n Val Sta n Val Sta n Val
-43.5 + 035 -43.5 <03 72.5 JO35
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-43.5 9255 150 150 150 o =3
CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 25650
INPUT
Description: 6.5' depth @ DS of CBC
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-43.5 1008.45 -39.5 1008.45 -32.5 1008.45 0 1001.95 45 1001.95
77.5 1008.45 107 1008.45
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-43.5 035 -43.5 +03 TT.5 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-43.5 7% .5 50 50 50 o1 w3
CULVERT RIVER: Maricopa Drain
REACH: Reach 1 RS: 25550
INPUT
Description: Culvert @ 51st Ave
Distance from Upstream XS = 5
Deck/Roadway Width = 32
Weir Coefficient = 2.6
Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Coordinates
nums= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-100 1010 100 1010
Upstream Bridge Cross Section Data
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-43.5 1008.45 -39.5 1008.45 -32.5 1008.45 0 1001.95 45 1001.95

77.5 1008.45 107 1008.45

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-43.5 .035 -43.5 .03 778 .035
Bank Sta: Left Right Coeff Contr. Expan.
-43.5 775 sl #3

Downstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-100 1010 100 1010

Downstream Bridge Cross Section Data
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Statinn Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-43.5 1008.23 -39.5 1008.23 =32.5 1008.23 0 1001.73 45 1001.73
77.5 1008.23 107 1008.23
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-43.5 .035 <43 .5 .03 7.5 .035
Bank Sta: Left Right Coeff Contr. Expan.
-43.5 T7 S ok 3
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95

Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design

Weir crest shape Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 6 10

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef
50 100 « 013 o2 1
Number of Barrels = 3
Upstream Elevation = 1001.75
Centerline Stations
Sta. Sta. Sta.
13 22 33
Downstream Elevation = 1001.64
Centerline Stations
Sta. Sta. Sta.
11 22 33

CULVERT OUTPUT Profile #PF 1
Culvert ID : Culvert #1

Culv Q (cfs) 1350.00 Culv Vel In (ft/s) 8.80

# Barrels 3 Culv Vel Out (ft/s) 9.04

Q Barrel (cfs) 450.00 Culv Inv E1 Up (ft) 1001.75

E.G. US. (ft) 1008.31 Culv Inv E1 Dn (ft) 1001.64

W.S. US. (ft) 1008.18 Culv Frctn Ls (ft) 0.18

Delta EG (ft) 1.44 Culv Ext Lss (ft) 1.02

Delta WS (ft) 1.86 Culv Ent Lss (ft) 0.24

E.@. IC (ft) 1008.19 Q Weir (cfs)

E.G. OC (ft) 1008.31 Weir Sta Lft (ft)

Culvert Control Outlet Weir Sta Rgt (ft)

Culv WS In (ft) 1006.86 Weir Submerg

Culv WS Out (ft) 1006.62 Weir Max Depth (ft)

Culv Nml Depth (ft) 6.00 Weir Avg Depth (ft)

Culv Crt Depth (ft) 3.98 Wr Flw Area (sq ft)

Culv Ful Lngh (ft) Min Top Rd (ft) 1008.45
Note: The normal depth exceeds the height of the culvert. The program assumes that the normal

depth is equal to the height of the culvert.

CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 25450
INPUT
Description: 6.5' depth @ DS of CBC
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-43.5 1008.23 -39.5 1008.23 -32.5 1008.23 0 1001.73 45 1001.73
77.5 1008.23 107 1008.23
Manning's n Values nums= 3
Sta n Val Sta n Val Sta n Val
=435 .035 -43.5 +03 77.5 .035
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-43.5 T2 45 50 50 50 ok «3
CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 25400
INPUT
Description: 6.5' depth @ DS of CBC
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-43.5 1008.18 -39.5 1008.18 -32.5 1008.18 0 1001.68 45 1001.68
77.5 1008.18 107 1008.18
Manning's n Values nums= 3
Sta n Val Sta n Val Sta n Val
-43.5 .035 ~43.5 .03 795 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
=43 .5 775 1120.1 2120.1 1120.1 o i -3
CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 24280
INPUT
Description: Bgn 5:1 SS, 6.5' depth US of Drop
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-43.5 1006.87 -39.5 1006.87 -32.5 1006.87 0 1000.37 45 1000.37
77.5 1006.87 107 1006.87
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-43.5 .035 -32:5 .03 77:5 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
~32.5 77 .5 40 40 40 e 8 «3
CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 24240
INPUT
Description: Bgn 6.5' depth @ Top of Drop
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-53.5 1006.87 -49.5 1006.87 -42.5 1006.87 0 1000.37 45 1000.37
87.5 1006.87 107 1006.87
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
=53.5 .035 -42.5 .03 87..5 -038
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-42.5 87:5 40.86 40.86 40.86 % 1 w3
CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 24200
INPUT
Description: Bottom of Drop, D=8.5'
Station Elevation Data nums= E
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-53.5 1006.87 -49.5 1006.87 -42.5 1006.87 0 998.37 45 998.37
87.5 1006.87 107 1006.87
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-53..5 .035 -42.5 .03 87.5 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-42.5 87 .5 50 50 50 s «3
CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 24150
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INPUT
Description: End 6.5' depth
Station Elevation Data nums= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-43.5 1004.8 -39.5 1004.8 -32.5 1004.8 0 998.3 45 998.3
77.5 1004.8 107 1004.8
i l Manning's n Values num= 3
f Sta n Val Sta n Val Sta n Val
| -43.5 .035 -43.5 .03 7.8 .035
j Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
; -43.5 7.5 50 50 50 wds W3
| CROSS SECTION RIVER: Maricopa Drain
f REACH: Reach 1 RS: 24100
1
f l INPUT
Description: End 6.5' depth
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-43.5 1004.75 -39.5 1003.75 -27.5 1003.75 0 998.25 45 998.25
77.5 1004.75 107 1004.75

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-43.5 .035 -43.5 .03 77.5 1035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-43.5 77.5 2100 2100 2100 o L -3

CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 22000

INPUT
Description: Above Drop, Bgn 5:1 SS
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

=43.5 1002.4 =39.5 1001.4 =27.5 1001.4 0 995...9 45 995.9
77.5 1002.4 82.5 1002.4

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-43.5 <035 -43.5 03 77.5 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
~-43.5 775 200 200 200 s 3

REACH: Reach 1 RS: 21800

INPUT
Description:
Station Elevation Data nums= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-43.5 1002.18 -39.5 1001.18 -27.5 1001.18 0 995.68 45 995.68
77.5 1002.18 107 1002.18

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-43.5 +035 -43.5 <03 77.8 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-43.5 .5 609.96 609.96 609.96 i i)

CROSS SECTION RIVER: Maricopa Drain
REACH: Reach 1 RS: 21190

INPUT
Description: Above Drop, Bgn 5:1 SS

Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

-43.5 1001.55 -39.:5 100055 -27.5 1000.55 0 995.05 45 995.05
77.5 1001.55 107 1001.55
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Manning's n Values

Sta n Val Sta

-43.5 .035 ~43.:5
Bank Sta: Left Right
-43.5 7.5

CROSS SECTION
REACH: Reach 1

INPUT
Description: Top of Drop,
Station Elevation Data
Sta lev Sta
-48.5 1001.53
82.5 1001.53

Manning's n Values

Sta n Val Sta

-48.5 035 -48.5
Bank Sta: Left Right
-48.5 82.5

CROSS SECTION
REACH: Reach 1

INPUT
Description: 7.5
Station Elevation Data

Sta Elev Sta
-48.5 1001.5 -44.5
82:5 1001.5

Manning's n Values

Sta n Val Sta

-48.5 035 -48.5
Bank Sta: Left Right
-48.5 82.5

CROSS SECTION
REACH: Reach 1

INPUT
Description: 7.5 depth
Station Elevation Data

Sta Elev Sta
-48.5 1001.4 -44.5
82.5 1001.4 107

Manning's n Values

Sta n Val Sta

-48.5 .035 -48.5
Bank Sta: Left Right
-48.5 82.5

CULVERT
REACH: Reach 1

INPUT

-44.5 1000.53
107 1001.53

num= 3

n Val Sta n Val
.03 77.5 .035

Lengths: Left Channel

20 20

RIVER: Maricopa Drain

RS: 21170
Bgné6.5' depth
num= 7
Elev Sta Elev

=32.5 1000.53

nums= 3
n Val Sta n Val
.03 82.5 .035

Lengths: Left Channel
20.55 20.55

RIVER: Maricopa Drain

RS: 21150

depth Bottom of Drop

num= 6
Elev Sta Elev
1000.5 -32.5 1000.5
nums= 3
n Val Sta n Val
.03 82.5 .035
Lengths: Left Channel

150 150

RIVER: Maricopa Drain

RS: 21050
num= 7

Elev Sta Elev
1000.4 -32.5 1000.4
1001.4
nums= 3
n Val Sta n Val

.03 82.5 .035

Lengths: Left Channel
350 350

RIVER: Maricopa Drain

RS: 20825

Description: Culvert @ Baseline Rd

Distance from Upstream XS
Deck/Roadway Width

Weir Coefficient

Bridge Deck/Roadway Skew

Upstream
num= 2
Sta Hi Cord Lo Cord
-100 1004

= S
= 32
= 2.6

Deck/Roadway Coordinates

Sta Hi Cord Lo Cord
100 1004

Upstream Bridge Cross Section Data

Station Elevation Data
Sta Elev Sta

60% Design Report
Iine 2001

num= 7
Elev Sta

Elev

Right
20

Sta

Right
20.55

Sta

Right
150

Sta

Right
350

Sta

Appendix B

Coeff Contr.
ok

Elev Sta
995.03 45

Coeff Contr.
e

Elev Sta
994 45

Coeff Contr.
ands

Elev Sta
993 .9 45

Coeff Contr.
ol

Elev Sta

Expan.

Elev
995.03

Expan.

Elev
994

Expan.

Elev
993.9

Expan.

Elev




-48.5 1001.4 -44.5 1000.4 -32.5 1000.4 0 993.9 45 993.9
82.5 1001.4 107 1001.4
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-48.5 .035 -48.5 .03 82.5 .035
Bank Sta: Left Right Coeff Contr. Expan.
-48.5 825 % 3
Downstream Deck/Roadway Coordinates
nums= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-100 1004 100 1004
Downstream Bridge Cross Section Data
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-48.5 1001.02 -44.5 1000.02 -32.5 1000.02 0 993:52 45 993.52
82.5 1001.02 107 1001.02
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-48.5 .035 -48.5 +03 82.5 «Q35
Bank Sta: Left Right Coeff Contr. Expan.
-48.5 82.5 ok «3
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical

Maximum allowable submergence for weir flow = .95
Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design =

Weir crest shape Broad Crested

"

Number of Culverts = 1

Culvert Name Shape Rise Span
Culvert #1 Box 6 10
FHWA Chart # 8 - flared wingwalls
g FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef
34 181.5 .013 wl 1
Number of Barrels = 3
Upstream Elevation = 993.85
Centerline Stations
Sta. Sta. Sta.
I 11 22 33
Downstream Elevation = 993.65
Centerline Stations
Sta. Sta. Sta.
l 11 22 33

CULVERT OUTPUT Profile #PF 1
Culvert ID : Culvert #1

Culv Q (cfs) 1350.00 Culv Vel In (ft/s) 7.52
# Barrels 3 Culv Vel Out (ft/s) 753
Q Barrel (cfs) 450.00 Culv Inv E1 Up (ft) 993.85
B.G. US. (ft) 1000.89 Culv Inv El1 Dn (ft) 993.65
W.S. US. (ft) 1000.79 Culv Frctn Ls (ft) 021
Delta EG (ft) 1.13 Culv Ext Lss (ft) 0.75
Delta WS (ft) 3 0 i Culv Ent Lss (ft) 0.18
E.G. IC (ft) 1000.29 Q Weir (cfs)

E.G. OC (ft) 1000.89 Weir