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1.0 INTRODUCTION

1.1 Project Description
Desert Mountain Parcel 19 (DM 19), herein referred to as the “Site,” is an approximate
92-acre parcel of land located iﬁ north Scottsdale and is proposed to be rezoned to R4
zoning and OS (Opeén Space). The Site is located in Section 31, Towriship 6 North,
Range 5 East, of the Gila and Salt River Base and Meridian. The Site is currently an
undeveloped parcel, bound to the west by Pima Road and the Carefree Fore More
Development (located within the Town of Carefree), to the east by the Desert Mountain
Club Golf Course, to the north by the Gambel Quail Preserve 2 Development (both
located in the City of Scottsdale), and to the south and southeast by the Velvet Shado:vs 3
Development and two churches (Christ the Lord Lutheran Church and Our Lady of Joy
Roman Catholic Church; all within the Town of Carefree). The Site was originally part
of the Desert Mountain Master Development Plan. Exhibit 1 — Vicinity Map shows the

general location of the project and surrounding areas.

1.2 Type of Report
This Report is being prepared as a Preliminary Drainage Report for the DM 19 rezoning
submittal to the City of Scottsdale. At this time, only preliminary grading, roadways and

a general land use plan has been completed for the Site.

1.3 Purpose
The Preliminary Drainage Report for DM 19 has been prepared to meet the drainage
design requirements outlined in Chapter 4 of the City of Scottsdale Design Standards and
Policies Manual (DS&PM), the Flood Control District of Maricopa County (FCDMC),
Drainage Design Manual for Maricopa County, Arizona: Volume I — Hydrology, and the
Flood Control District of Maricopa County, Drainage Design Manual for Maricopa
County, Arizona: Volume II — Hydraulics. This report presents the results of the
hydrological and hydraulic modeling of the Site’s proposed preliminary drainage

systems.
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The main purpose of this Report is to illustrate the following:

¢ Compliance with the City of Scottsdale’s Floodplain Ordinance stormwater storage
requirements for the property subject to the Environmentally Sensitive Land
| Ordinance (ESLO). The Site will provide the first flush stormwater storage for the
first 0.5-inch of runoff and/or first flush treatment for the property’s improved areas.
A Request for a Stormwater Storage Waiver is anticipated to be submitted to the City

of Scottsdale.

® Reduction of post-development flows to at or below the pre-development flows for 2-
year, 10-year, and 100-year, 6-hour storm events using the US. Army Corps of
Engineers, HEC-1, Flood Hydrograph Package. Hence, it is anticipated that the
downstream properties shall be provided with similar or potentially better flood

protection than the pre-development conditions.

¢ Maintaining the two main water courses traversing through the Site in their natural

locations (the Galloway Wash and Wash A).

® Delineation of the 100-year water surface inundation extents, along with
determination of the 100-year water surface elevations for the two main drainage

courses using the U.S. Army Corps of Engineers, HEC-RAS (Version 4.1.0).

® Delineation of the 100-year water surface inundation extents for all washes
determined to have peak flows equal to or greater than 50 cfs using hydraulic
analysis software such as AutoCad Civil 3D Hydroflow (Version 10.5).

¢ Hydraulic analyses of preliminary drainage structures and wash conveyance

corridors.
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2.0

EXISTING ON-SITE DRAINAGE CONDITION S AND CHARACTERISTICS

2.1

22

On-Site Drainage

The Site lies in the northen planning section of the City of Scottsdale. The elevations
range from 2,612 in the middle of the Site, to 2,650 feet in the east and 2,587 feet in the
west. Based on the existing topography, the Site drains primarily from east to west with
an approximate average slope of 2%. There are two primary outflow concentration
points, one located at the northwest corner and one at the center of the western property
boundary. There are several additional minor outflow concentration points along the

southern and western property boundary.

Vegetation is typical Sonoran Desert type with creosote bush, jumping cholla, saguaro
cacti, palo verde, ironwood, and mesquite trees. The Site lies within the areas identified
as Environmentally Sensitive Lands (ESL) by the City of Scottsdale. The Site is further
classified as ‘Upper Desert’ within the ESL areas as shown on Exhibit 2 — ESL
Classification Map.

The USDA Natural Resources Conservation Service (NRCS), formerly known as the Soil
Conservation Service (SCS), provides soils data for all of Maricopa County. This data is
reproduced on Exhibit 4 — Soils Classification Map. Soils data is the basis of the rainfall

loss parameters, as discussed in Section 5.2.3.

There is one wash, the Galloway Wash, that traverses the Site and is categorized as a
*Vista Corridor’ or ‘Major Wash’, as the calculated 100-year, 6-hour flow is greater than
750 cfs. There is also one other significant watercourse traversing the Site that has a 100-
year, 6-hour flow greater than 400 cfs and is referred to as “Wash A”. The Galloway
Wash and Wash A are identified on Exhibit 9 — Existing Conditions Hydraulics Map.
Wash A was determined to have a 100-year flow of approximately 470 cfs. Both washes

will be maintained in their natural locations and will not be re-aligned.

Existing On-Site Drainage Network
Existing on-site drainage sub-basin boundaries were identified using aerial mapped 1-foot

contours; refer to Exhibit 7 — Existing Conditions Sub-Basin HEC-1 Map.
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The on-site watersheds primarily drain east to west or southwest with only one wash
exiting the property along the southern boundary with a 100-year peak flow greater than
50 cfs. This wash abpears to enter the Velvet Shadows 3 Development and continues
west combining with some additional runoff from the Site before flowing through the
Our Lady of Joy Roman Catholic Parish Carefree church parking lot and ultimately over
Pima Road by an at-grade drainage crossing. The flow exiting the Site has an estimated

existing 100-year peak flow of 65 cfs.

Based on the results of the wash hydraulic analysis, a delineation of this wash’s existing
condition 100-year, 6-hour floodplain limits has been illustrated on Exhibit 9 — Existing
Conditions Hydraulic Map. Pre-development sub-critical flow water surface elevations
for each cross-section are included on Exhibit 9. The hydrologic and hydraulic analysis
procedures are discussed in Section 5.0. It is anticipated that this wash will be modified

and an Application for Wash Modification will be submitted to the City of Scottsdale.

23 Off-Site Watersheds
The off-site drainage areas impacting the Site lay to the east and are in the northern
planning section of the City of Scottsdale. The off-site watersheds contain primarily
large rural lot single family residential subdivisions and are part of the Desert Mountain
Master Development Plan community. These drainage areas are identified on Exhibit 7.
The off-site areas are also classified as ‘Upper Desert’ ESL landform areas by the City of
Scottsdale.

24 Existing Off-Site Drainage Network
The Floodplain Delineation Study of Andora Hills & Galloway Washes Technical Data
Notebook (TDN), the Master Drainage Report for Desert Mountain Parcel C Offsite
Drainage Map, the Master Drainage Report for Desert Mountain Development Master
Development Pian exhibit and the City of Scottsdale 2-foot contour interval topographic
Quarter Section Méps were used to identify and confirm the off-site drainage areas
impacting the Site. Refer to Exhibit 7 for the limits of the drainage areas and

concentration points,

Off-site flows from the east enter the Site’s eastern property boundary at five locations.

Four of the concentration points are washes with 100-year peak discharges greater than
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50 cfs and one location has a discharge of only 3 cfs. Starting at the northeast property
boundary and continuing south, the washes’ approximate 100-year peak flows were
determined to be: Wash A’s flow is 468 cfs, two unnamed washes’ flows are 72 ¢fs and
111 cfs, and the Galloway Wash is 1,111 ¢fs.

Based on the results of the HEC-RAS and hydraulic. wash analyses, a delineation of the
existing condition 100-year, 6-hour floodplain limits for the Galloway Wash, Wash A
and the two unnamed washes have been illustrated on Exhibit 9 — Exist Condition
Hydraulics Map. Pre-development subcritical flow water surface elevations for each
cross-section are included on Exhibit 9. The hydrologic and hydraulic analysis

procedures are discussed in Section 5.0.

2.5 Existing Drainage Relative to Adjacent Projects
Existing washes exit the Site as concentrated flows at various locations along the western
and southern property boundary. As Wash A exits the Site it immediately combines with
additional flow from the north and is conveyed over Pima Road by an at-grade drainage
crossing. The Galloway Wash also is conveyed over Pima Road by an at-grade drainage
crossing and the preliminary hydraulic results determined that the depth of flow over
Pima Road is greater than one foot. As detailed within the Floodplain Delineation Study
of Andora Hills & Galloway Washes TDN, when the flow leaves Pima Road it splits
around the existing single-family residence before recombining downstream and

continuing to the west.

There are an additional six concentrated flow exit locations along the western property
boundary and three concentrated flow exit locations along the southern property
boundary. These 100-year peak flows vary from a maximum discharge of 67 cfs to only

4 cfs. Refer to Exhibit 7 for the exiting concentration point locations.

There is also a small piece of the Site that is not within the City of Scottsdale and is
located at the southeast corner of the property. This portion of the Site is located within
the Town of Carefree and also has two existing concentration points that exit the Site to

the west.

) —
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2.6 FEMA Regulated Flood Zones
The Site is located within the Flood Insurance Rate Map (FIRM) for Maricopa County,
Arizona and Incorporated Areas, Panel Number 04013C0884L, effective date October
16, 2013. The FIRM, published by the Federal Emergency Management Agency
(FEMA), indicates that the Site is located within Special Flood Hazard Areas (SFHAs)
Zone AE, Other Flood Areas Zone “X” (Shaded) and Other Areas Zone “X”.

Zone “X” is defined by FEMA as follows:

“Areas determined to be outside 500-year floodplain. "

Zone “X (Shaded)” is defined by FEMA as follows:
“Areas of 0.2% annual chance flood; areas of 1% annual chance flood
with average depths of less than 1 foot or with drainage areas less than

1 square mile; and areas protected by levees from 1% annual chance
floods.”

-Special Flood Hazard Areas (SFHAs) Subject To Inundation By the 1% Annual Chance
Flood is defined as follows:
“The 1% annual chance flood (100-year flood), also known &s the base
flood, is the flood that has a 1% chance of being equaled or exceeded in
any given year. The Special Flood Hazard Aras is the area subject to
Sflooding by the 1% annual chance flood. Areas of Special Flood Hazard
include Zones A, AE AH, AO, AR, A99, V and VE. The Base Flood

Elevation is the water-surface elevation of the 1% annual chance flood.

Zone “AE” is defined as: "Base Flood Elevations determined”.

The approximate location of the Site relative to the FEMA FIRM panel is illustrated on
Exhibit 3- Flood Insurance Rate Map (FIRM).

The proposed Site’s development will not alter the effective FEMA SFHA floodplain
and/or floodway and will not change the effective FEMA SFHA base flood elevations.

This will be documented in more detail as the Site progresses into the pre-plat phase of

development.
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3.0 PROPOSED DRAINAGE PLAN

3.1 General Description of Proposed Drainage System
The Site is being rezoned to approximately 44-acres of R4 zoning and approximately 48-
acres of Open Space zoning. Preliminary site grading is shown on Exhibit 11 —
Preliminary Grading Plan. The proposed drainage system is being designed to allow
existing drainage patterns to be maintained in their natural location and condition where
possible. Where the proposed development will disturb existing washes with 100-year
~ peak discharges equal to or greater than 50 cfs, the washes will be modified to re-direct

flow around and/or through the development to maintain historical flow patterns.

The off-site flow of the Galloway Wash will be conveyed through the Site with as little
disturbance to the natural wash corridor as possible. The Galloway Wash will have two
proposed 3-barrel, 10-foot wide by 4-foot high box culvert roadway drainage crossings to
pass the 100-year discharge under the streets. One crossing is located near the eastern
property boundary and one crossing is located within the middle of the Site. There is no
anticipated disturbance to the Galloway Wash natural wash bottom between these
proposed drainage crossings. Downstream of the middle box culvert roadway crossing to
approximately 200-feet upstream of the western property boundary, the Galloway Wash
will have a relatively small pilot channel (20-foot wide by 1-foot deep) to offset some
potential open space encroachment grading proposed within the existing FEMA SHFA.
Any grading proposed within the existing FEMA 100-year floodplain will require an
FCDMC floodplain use permit.

The off-site flow of Wash A will be conveyed through the Site. The post-development
deéign is not anticipated to disturb the existing natural wash corridor. In addition, any
post-development adjacent to the wash is being designed to drain away from Wash A,
Therefore, there is no foreseen modification to the wash and/or change to the existing

100-year peak flow of Wash A due to development.

3.2 Future Conditions
Currently, the upstream off-site watersheds located within Desert Mountain have been

fully developed. The Desert Mountain development land uses were obtained from the

7 imi i R
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Floodplain Delineation Study of Andora Hills & Galloway Washes TDN and were
duplicated in the HEC-1 hydrologic models.

The drainage plan for the Site proposes to maintain the 2-year, 10-year, and 100-year, 6-
hour storm event post-development peak discharges at or below the.pre—development
flows. In addition, the two significant drainage courses, Wash A and the Galloway
Wash, will be maintained in their historic locations at the property boundary. No adverse
impact is anticipated on the adjacent properties downstream of the project Site for the 2-

year, 10-year, and 100-year, 6-hour storm events.

3.3 Stormwater Storage Requirements
According to the City of Scottsdale’s Floodplain Ordinance for property located within
the ESL, all runoff generated from the developed portion of the Site must be managed,
and the peak discharges from the Site reduced to at least pre-development values during
the 100-year, 10-year and 2-year storm frequencies. Proposed retention and/or detention
basins will be strategically located along several exiting flow locations and along the
Galloway Wash which will attenuate the post-development peak discharges to at or
below the pre-development values. Stormwater storage basins will also be designed to
intercept flow from upstream proposed developed areas to retain the post-development
required first flush retention volume and/or flow will be treated prior to exiting into the
adjacent washes. 18-inch bleed-off pipes with removable 6-inch orifice plates are

proposed for the dissipation of the retained storm water.

Table 3.3 below summarizes the required first flush stormwater storage for the Site and
Exhibit 8 and Exhibit 11 detail the on-site drainage areas and preliminary first flush basin

locations, respectively.
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Table 3.3
Required First Flush Stormwater Storage

Weighted | I3t | “hreve.
eighte v
Drainage Area ?sr;? ?;3)& Rugnoff Vf)lll::s;: e Post
Coefficient - ft Volume
(ac-ft) (ac-ft)
B5 165024 3.79 1.00 0.16 0.42
B6 239591 5.50 1.00 0.23 N/A
B8 300366 6.90 1.00 0.29 N/A
B9 217378 4.99 1.00 0.21 N/A
B10 335363 7.70 1.00 0.32 N/A
B11 269364 6.18 1.00 0.26 N/A
B13 80816 1.86 1.00 0.08 N/A
B14 1072718 | 24.63 1.00 1.03 N/A
B14A 115650 2.65 1.00 0.1 N/A
C1 636403 14.61 1.00 0.61 N/A

3.4 Pre- and Post-Runoff Characteristics
The U.S. Army Corps of Engineers’” HEC-1 computer analysis program was used for
hydrologic modeling, including routing of flow through storage basins and combining
hydrographs. The HEC-1 model was also used to compare the pre- and post-
development runoff at concentration points exiting the property. Runoff for each
drainage sub-basin was computed and if required, hydrographs were then combined.
Drainage basins were further divided into sub-basins to simulate the developed
conditions. The parameters were selected per the guidelines provided in the DS&PM.
The parameters selected and the inputs for the HEC-1 models are discussed in

Section 5.1,

The HEC-1 input data and output files for the existing conditions are included in
Appendix A. The developed conditions data is included in Appendix B. The data

analysis procedures are discussed in Section 5.0.

Table 3.4-1 below provides the comparative peak flows for the pre- vs. post-developed
conditions for 100-year, 10-year, and 2-year, 6-hour events at concentration point where
flow leaves the property. For the location of these concentration points and

corresponding 100-year, 6-hour flow values, refer to Exhibit 7 and Exhibit 8.
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Table 3.4-1
Pre — vs. Post-Peak Flow Analysis

100-yr, 6- | 100-yr, 6- 10-yr,6- | 10-yr, 6-
hr hr Post- 100;}“’ 6- bhr br Post. | 10-Yn& ZEyr:, 6-hr i-yr, g—hr 2-yr, 6-hr
Existin Dev. r Existin D hr xisting | Post-Dev. | py e ren
g . sting ev. . - o ce
HEC-1 Conditi o Difference . i Difference | Condition | Condition | .
ondition | Condition . Condition | Condition | . in Peak
1D PRE/POST in Peak in Peak Peak Peak
Peak Peak Peak Peak Flow
: Flow Flow Flow Flow
Flow Flow (cfs) Flow Flow (cfs) (cfs) (cfs) (cfs)
(cfs) (cfs) {cfs) (cfs)

CP-A2/CP-A2 469 467 2 261 260 1 128 128 0
BI1/DVBI1 35 30 5 19 15 4 8 0 8
CI/DTCI11 26 5 21 14 5 9 6 5 ]

CP-E5/CPGAL 1124 1025 99 549 527 22 230 222 8
F1/DTGF 4 3 1 2 1 1 | 1 0
G1/DTC-H 23 15 8 13 8 5 6 0 6
H1/DV-B5 17 17 0 10 0 10 5 0 5

11 20 11 5
J1 10 6 3
K1 65 36 29 17
HALRVDTC- 1 95 50 45 53 I8 35 25 | 24
Ll 10 10 0 6 6 0 3 3 0
M1 3 3 0 2 2 0 1 | 0
3.5 Proposed Drainage Structures
3.5.1 On-site First Flush Storage Basins
On-site first flush storage basins will be used to capture the first 0.5-inch of
runoff from the post-development disturbed areas. The design of the basins will
be at a maximum depth of 3-feet and have 4:1 side slopes. 18-inch bleed-off
pipes with 6-inch orifice plates will be used to drain the stormwater storage
within a 36-hour period. Outlet weirs will be incorporated into the basin design
for overflow conveyance. When the capacity of the basin is reached, the runoff
will overtop the weir and be released at historic flow locations. Erosion
protection will be incorporated within the design of the outlets.
3.5.2 Off-Site & On-Site Galloway Wash Detention Basins

As.detailed on Exhibit 8, there are two off-site off-line detention basins (Basin 3
and Basin 4) and one on-site off-line detention basin (Basin 1) proposed along
the Galloway Wash. The two off-site off-line detention basins will require

improved wash channel sections and erosion protected weir inlets to remove a
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portion of the 100-year peak flow from the wash. The runoff will enter the
detention basin and pond a maximum depth of 4-feet during the 100-year event
and have a minimum of an 18-inch outflow pipe that will drain the basin within a
few hours. The proposed detention basins will have storage volume capacities of
approximately 2.0 acre-feet (Basin 3) and 1.4 acre-feet (Basin 4). Contractual
agreements are being prepared with the upstream land owners to allow for the

construction and maintenance of these off-line detention basins.

One on-site off-line detention basin will be located downstream of the Galloway
Wash middle box culvert crossing and will receive flow from an 18-inch pipe
located upstream of the roadway crossing. This detention basin will collect some
of the low-flow stormwater runoff to reduce the 2-year and 10-year peak flow of
the Galloway Wash. There will be a weir outlet from the detention basin that
will drain excess flow back into the Galloway Wash. The proposed detention
basin will have approximately 1.1 acre-feet of storage volume at a maximum
ponding depth of 4-feet during the 100-year runoff event. The bottom 1-foot will
be used for on-site first flush storage. The basin will have an 18-inch outflow
pipe with a 6-inch orifice plate that will also drain back into the Galioway Wash.

It is anticipated that the basin will drain within a few hours.

The three off-line detention basins were included in the post-development HEC-1

model. The hydrology results can be found within Appendix B.

In several critical locations along the wash, bank protection is necessary to
protect proposed off-line detention basins. The bank protection is planned to be
aesthetically pleasing and may be either integrally colored soil cement and/or
reinforced gunnite/concrete, seated grouted rock riprap and/or gabion
baskets/mattresses. Bank protection will be designed to extend to a maximum
calculated scour depth of 4-5 feet below the wash bottom. Refer to Exhibit 10

for bank protection locations and Appendix E for scour depth calculations.

3.5.3 Roadway Crossing Structures
There are currently two proposed on-site roadway drainage crossing structures

that have been designed to convey the anticipated post-development [00-year
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OOD/PATEL e eser Mo Pavee 19

MISSION: CLIENT SERVICE® WPH 164434



flow of the Galloway Wash. The flows were calculated at the box culvert
locations using the results of the post-development HEC-1 model analysis. Refer

to Appendix B for the flow calculations.

Both crossing locations will be designed with a 3-barrel, 10-foot wide by 4-foot
high box culvert roadway drainage crossing. The roadway crossings were
analyzed within the wash’s hydraulic analysis using the U.S. Army Corps of
Engineers HEC-RAS (Version 4.1.0), such that the estimated upstream 100-year
peak flow is contained within the wash and no overtopping of the roadway is
anticipated. The box culverts will be designed with drop inlets and a longitudinal

slope such that sediment deposition is not anticipated within the culverts.

Riprap and/or erosion protection will be designed at the inlets and outlets of the
box culverts to control velocities and prevent erosion. In several critical
locations along the wash, bank protection is necessary to protect the proposed
roadway improvements. The bank protection shall extend to a maximum
calculated scour depth of 4-5 feet below the wash bottom. Refer to Exhibit 10-

for bank protection locations and Appendix E for scour depth calculations.

Although the land use is still in a preliminary stage, there are additional locations
within the Site that are anticipated to require culverts to pass the flow under
roadways and/or to convey flow from the eastern property boundary to the
Galloway Wash. These culverts will be designed using AutoCad Civil 3D
Hydroflow (Version 10.5), Bentley’s CulvertMaster™ v3.1, Copyright® 1995-
2007, and/or the Federal Highway Administration HY-8 v7.3, 2013 program to

determine the pipe sizes, headwater elevations and pipe velocities.

3.5.4 On-site Roadway Drainage Structures

3.5.4.1 Street Flow
The Rational Method will be used to calculate the storm water runoff
generated from the roadways and any on-site adjacent developments that
drain into the residential roadways. The 100-year and 10-year flow will
be calculated for the street flow based on the FCDMC Rational Method,
as discussed in Section 5.1.3.

limi j R
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3.54.2

3.5.4.3

Street Capacity Hydraulics

There are no anticipated arterial, major and/or minor collector roadways
proposed within the development. For all local interior streets, the street
conveyance capacity will be calculated using Manning’s Equation. The
streets will be designed such that the 10-year peak flow is contained
within the street curbs and the 100-year peak flow does not exceed a
maximum depth of 8-inches. A Manning’s “n” value of 0.015 will be
used for the standard street cross-section. Roadway capacities will be
calculated based on 4-inch and/or 6-inch roll curb (where necessary).
The drainage for local residential. roadways will be designed consistent
with the City of Scottsdale Ordinance 37-42(4) for the allowable depth of
water on the street when the street is being utilized as a water carrier.
The methodology developed by the Federal Highway Administration will
be used to calculate, in spreadsheet format, the allowable street cross-

section capacities.

Curb Openings

Catch basins, scuppers and/or depressed curb openings will be designed
to convey runoff from the streets such that street flow depths do not
exceed 8-inches for the 100-year flow, and the 10-year flow is contained
within the curbs. On-site storm water runoff generated by the residential
roadways is planned to exit the street via on-grade and/or low point sump
curb openings. Flow will then be directed within storm drain, roadside
drainage swales and/or along natural grade to the closest receiving wash,
retention basin, and/or culvert inlet. All scupper and catch basin curb

openings will be designed to include a 0.80 reduction factor.
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4.0 SPECIAL CONDITIONS

4.1 Section 404 Washes
To the best of our knowledge, the US Army Corps of Engineers (Corps) Section 404 of
the Clean Water Act (CWA) Jurisdictional Waters of the United States has not yet been
determined within the Site. Potential CWA Section 404 Jurisdictional Washes are under
investigation and an approved jurisdictional determination submittal inclusive of a
significant nexus analysis is being prepared for the Site by Del Sol Group to identify if
any of the washes may be deemed jurisdictional. It is understood that an approved

jurisdictional delineation of the Waters of the United States is required for the Site.
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5.0 DATA ANALYSIS METHODS

5.1 Hydrologic Method Description ,
This section documents the engineering procedures and methodologies used to generate
the existing and developed condition hydrologic models for the Site. The results of the
hydrologic models were used in the conceptual design of drainage facilities and to assure

compliance with current drainage design standards.

Precipitation was input by use of the FCDMC 6-hour local storm. Key rainfall statistics
were obtained from the NOAA Atlas 14, Arizona. The FCDMC DDMSW program was
used to develop the necessary point rainfall depth-duration-frequency statistics. Table
5.1 below provides a summary of the point rainfall depth-duration-frequency data.
Rainfall losses were calculated by use of the Green and Ampt infiltration equation with
an allowance for surface retention loss. Synthetic unit hydrographs for each sub-basin
were developed using the Phoenix Desert/Rangeland unit hydrograph as was used within
the approved Floodplain Delineation Study of Andora Hills & Galloway Washes TDN.
Existing and proposed discharges for the 100-year, 10-year and 2-year, 6-hour storm
events were modeled using HEC-1 at various concentration points as shown on Exhibit 7
and Exhibit 8, respectively. The HEC-1 results are provided within Appendix A and

Appendix B for the existing and proposed condition watersheds, respectively.

Table 5.1
Point Rainfall Depth-Duration-Freguency Data
Frequency— | 2-year | 5-year I 10-year | 25-year | 50-year 100-year
Duration ] Rainfall (in)

5 min 0.33 0.44 0.53 0.64 0.73 0.82
10 min 0.50 0.67 0.80 0.98 1.11 1.24
15 min 0.62 0.83 1.00 1.21 1.37 1.54
30 min 083 | 1.2 134 1.63 185 2.07
1 hour 1.03 1.39 1.66 2.02 2.29 2,56
2 hour 1.19 1.57 1.87 227 2.58 2.90
3 hour 1.26 1.64 1.94 2.36 2.70 3.04
6 hour 1.48 1.87 2.18 | 2.62 2.96 3.31
12 hour 78 | 223 | 2.59 708 3.45 384
24 hour 2.08 2.73 3.27 4.02 4.65 5.32
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5.2 Parameter Estimation
The physical parameters of the sub-basins modeled by HEC-1 were estimated by the
procedures in the FCDMC Hydrology Manual. The information and procedures used to
estimate the aforementioned parameters are contained in the following sections.
Parameter values are summarized for each sub-basin within the FCDMC Drainage
Design Management System for Windows (DDMSW) software output located in

Appendices A and Appendix B, for the existing and proposed conditions, respectively.

5.2.1 Drainage Area
For the existing conditions, the sub-basin drainage areas were determined for use
in the HEC-1 model and are shown on Exhibit 7. For the proposed condition, the
sub-basin drainage areas were determined for use in the HEC-1 model and are

shown on Exhibit 8.

5.2.2 Precipitation
Due to the approximate one square mile size of the largest contributing watershed
of the Galloway Wash, the 100-year,. 6-hour storm frequency was used for the
hydrology analysis. Rainfall distributions based on watershed area are furnished
by the FCDMC. The contributing watershed area and corresponding
precipitation pattern were determined and input into the HEC-1 model using the

JD and PC record option.

Point precipitation values used in this study were derived from the isopluvial
maps in the FCDMC Hydrology Manual which, in turn, were derived from the
NOAA Atlas X1V, Volume I1I. The 100-year, 6-hour point rainfall depth used for
the Site is 3.31 inches.

5.2.3 Soil Data
A description of the soils in the watershed is contained within the NRCS Soil
Survey of Aguila-Carefree Area, Parts of Maricopa and Pinal Counties, Arizona.
Based on the NRCS surveys, the Site’s watersheds lie mainly within several soil
map units: Unit 93, 96, 34 and for the Galloway Wash Unit 6, with the upstream

watersheds consisting of primarily Unit 33. According to the soil survey, the soil
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surface is primarily gravely clay and sandy loam. Exhibit 4 — Soils Classification

Map depicts the contributing watersheds and soil designations.

5.2.4 Rainfall Losses
' Rainfall losses were estimated using the Green and Ampt infiltration equation. .
The procedures used are described in the following paragraphs and were utilized

for both existing and proposed condition HEC-1 modeling.

The composite (unadjusted) XKSAT parameter was calcvu]ated in the FCDMC
DDMSW program using the log-average method for each sub-basin. This was
accomplished by multiplying the total area of each soil map unit in the sub-basin
by the common logarithm of the associated XKSAT value. The resultant
products were then totaled and the sum was divided by the total area of the sub-
basin. The result is the composite log-average bare ground XKSAT parameter.
The log-average XKSAT parameter was then adjusted for the effects of
vegetation cover using data from Figure 4.4 of the FCDMC Hydrology Manual.
The volumetric soil moisture deficit at the start of rainfall (DTHETA) and
wetting front capillary suction (PSIF) parameters are directly related to the
composite bare ground hydraulic conductivity (XKSAT) by Figure 4.3 in the
FCDMC Hydrology Manual.

The DTHETA parameters were read from lookup tables within the DDMSW
program using the unadjusted XKSAT value calculated as described above. Two
(2) DTHETA conditions are possible, dry and normal. The "dry" condition was
used for all areas in the existing condition mode! for undeveloped desert areas.
The "normal" condition was used for all other land uses occurring within the
project watershed for the proposed condition model. DTHETA values were read
from the lookup tables corresponding to the unadjusted XKSAT value, and were
averaged by land use area-weighting within the DDMSW program. The value of
PSIF was also read from lookup tables based on the unadjusted XKSAT value.

Initial abstraction (LA) and percent impervious (RTIMP) values correlate to soil
types and land use. The following section further discusses the hydrologic

significance of the IA and RTIMP parameters.

P
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5.2.5 Land Use Characteristics
Land use characteristics upstream of the study area were obtained from the
Floodplain Delineation Study of Andora Hills & Galloway Washes TDN and
were verified from aerial photographs. Surface characteristics affecting the
hydrology include terrain (land use classification), the proportion of impervious
surfaces, and vegetative cover density. DDMSW values for initial abstraction
(IA), percent impervious (RTIMP) were obtained from the FCDMC Hydrology
Manual. The Floodplain Delineation Study of Andora Hills & Galloway Washes
TDN was used to estimate the hydraulic efficiency (Kn) for the Rural Density
Residential land use parameters. Assigned values for all parameters are shown in
Appendices A and Appendix B for existing and proposed land use conditions,

respectively.

5.2.6 Unit Hydrographs
To be consistent with the approved Floodplain Delineation Study of Andora Hills
& Galloway Washes TDN, the FCDMC Hydrology Manual Phoenix Desert/
Rangeland unit hydrograph was used for watersheds upstream of the project Site
and for the undeveloped on-site areas. The Phoenix Valley S-graph unit
hydrograph was used for the post-development on-site conditions. Separate unit
hydrographs are generated for each sub-basin by the use of the DDMSW
program. This program calculates the basin lag time. Assigned values for all
parameters are shown within the printouts of the FCDMC DDMSW located
within Appendix A and Appendix B for the existing and proposed conditions,

respectively.

5.2.7 Computation Time Interval
The computation time interval (NMIN) used in the HEC-1 models was based on
guidelines in the FCDMC Hydrology Manual, which recommends an NMIN
value of 0.15 *Tc. Due to the small post-development on-site watershed areas, a
minimum NMIN value of 1 minute was used and a 15-minute hydrograph time
interval was used for the entire study area. For comparison purposes, a 1-minute
NMIN value and a [5-minute hydrograph time interval was also used for the

existing condition model.
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5.2.8 Routing Parameters
Routing of sub-basin hydrographs in the study area will be performed utilizing

the normal depth/storage channel routing option of HEC-1.

5.2 Rational Method
The Rational Method will be used to compute peak discharges to size on-site culverts
with watersheds less than or equal to 160 acres. Parameters necessary for this procedure
are the measurement of drainage sub-basin areas, runoff coefficient (“C” values), and
calculation of rainfall intensity. Runoff coefficients will be calculated using the values
based on Figure 4-5 “Runoff Coefficients for Use with Rational Method” in the DS&PM.

53 Storm Water Storage
Based on the City of Scottsdale’s Drainage Ordinance stormwater storage requirements,
on-site first flush storm water storage is proposed to be provided for the first 0.5-inch of
runoff. The Rational Method is used to estimate the first flush stormwater storage
volumes. The required volume is based on the areas of the proposed disturbances within
the development. The equations used to calculate the required and provided retention

volumes are presented below.

5.3.1 Required Retention Volume

Retention volume required for the 100-year, 2-hour event is:
e
12
Where:
=V is the required retention volume in acre-feet.
» Cis the weighted “C” coefficient.
= P is the precipitation in inches for the 100-year, 2-hour rainfall;

2.70- inches for the proposed developed areas.
» A s the drainage area in acres.

5.3.2 Provided Retention Volume

Retention volume provided for the 100-year, 2-hour event is:

V provmap = [[_AI-;‘_Azj *(ELE v, — BELEV, )]
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Where:
* Vs the provided retention volume in acre-feet.
* A s the contour area in acres.
= ELEYV is the contour elevation.

Section 3.3 of this Report describes the preliminary storm water storage proposed
basin locations. Assumptions that were made when determining provided
volume were maximum side slopes of 4:1. Refer to stormwater storage basin

volume calculations in Appendix C.

5.4 Hydraulic Procedures

5.4.1 Hydraulic Analysis of Open Channels
Due to the fact that the Galloway Wash and Wash A have significant 100-year
peak flows, the U.S. Army Corps of Engineers’ HEC-RAS computer program
was used for the hydraulic analysis of both washes. Washes that were
determined to be less than a 100-year peak flow of 150 cfs will use hydraulic
analysis software such as AutoCad Civil 3D Hydroflow (Version 10.5) to

determine their existing wash hydraulic conditions.

5.4.2 HEC-RAS Errors, Warnings, and Notes
The HEC-RAS cross sections were placed such that significant variations in the
channel cross-sectional geometry are adequately represented. Due to the
relatively steep slopes on the Site, it was not feasible to put enough cross-sections
such that the difference in energy grade elevations is less than 1-foot between
cross sections. The HEC-RAS computer program gives a warning message for a
difference in energy grade elevation of greater than I-foot between cross
sections. Hence, a wash was analyzed at an elevation difference of 1-foot to
demonstrate the impact of additional cross sections on the HEC-RAS analysis. It
was found that increasing the number of cross-sections did not impact the flow
depths, as long as adequate cross-sections representative of the geometry of the

channel are included.

HEC-RAS gives multiple warning messages when the energy equation could not

be balanced, resulting in the program using the critical depth for the water
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surface elevation. This is due to the fact that a sub-critical flow regime was
selected for the steady flow computations on a site that is relatively steep. The
on-site washes are flowing super-critical, but a sub-critical flow regime was

chosen because it results in the highest water surface elevations.

Since the proposed culverts generally follow the same slope as the washes, the
flow in the culverts is also flowing super-critical, as noted by HEC-RAS with a
note for each culvert within the model. These warnings and notes are expected

when running sub-critical flow regimes for a steady flow analysis on steep sites.

HEC-RAS gives a warning message when the upstream conveyance ratio divided
by the downstream conveyance ratio is less than 0.7 or greater than 1.4. Again,
this is a result of the steep slopes on the Site, and it was not feasible to put
enough cross-sections such that the difference in the conveyance ratio is less than

0.7 or greater than 1.4,

There are a number of waming messages generated by the HEC-RAS computer
program for the hydraulic analysis of the project. These warnings do not affect
the accuracy of the results and are intended to alert the user of any conditions
outside of the expected norm. These warning messages, and notes for both the
Developed Conditions and the Existing Conditions models were ignored, and the

model was determined to be acceptable.

5.4.3 Hydraulic Analysis of Culverts
For analysis of anticipated additional culvert roadway crossings, the computer
programs AutoCad Civil 3D Hydroflow (Version 10.5), CulvertMaster and/or
HY-8 will be used for final design. Site characteristics and flow are entered into
the program and the resulting pipe sizes, flow regime, headwater and tailwater

values are calculated.
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6.0

DRAINAGE PLAN REQUIREMENTS

6.1 Drainage System Requirements
The Site is being rezoned to approximately 44-acres of R4 zoning and approximately 48-
acres of Open Space (OS) zoning. There are specific drainage system requirements in
order for the proposed drainage design to be approved for the Site by the City of

Scottsdale and are as follows:

1. According to the City of Scottsdale’s Floodplain Ordinance for property located
within the ESL, storm water storage may be waived under certain conditions and
peak discharges from the Site reduced to at least pre-development values during
the 100-year, 10-year and 2-year storm frequencies. The development must
obtain a Stormwater Storage Waiver from the City of Scottsdale. In addition to
the Stormwater Storage Waiver, the Site must either provide first-flush treatment
and/or first-flush stormwater storage for the first 0.5-inch of runoff from the

property’s developed areas.

2. The proposed drainage system is being designed to allow existing drainage
patterns to be maintained in their natural condition and location where possible.
When the proposed development will disturb existing washes with peak 100-year
discharges of 50 cfs or more, the washes will be modified to re-direct flow
around and/or through the development to maintain historical flow patterns. The
development must obtain a Wash Modification approval from the City of
Scottsdale.

3. Any proposed development encroachment into the FEMA FIRM SFHAs must
obtain an FCDMC Floodplain Use Permit.

4, The determination of the CWA Section 404 Jurisdictional Washes for the Site
must be approved by the U.S. Army Corps.

5. Before any construction activities that will disturb one or more acres begin, these
activities must be authorized by ADEQ under the Arizona Pollutant Discharge
Elimination System (AZPDES) Construction General Permit. The City of
Scottsdale also requires evidence of compliance before issuing development

permits.
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6.2

6.3

6.4

6.5

Easement Requirements

Where flows from the 100-year storm event are greater than 50 cfs, drainage easements
will be required around the limits of the 100-year floodplain inundation. In addition,
drainage easements will also be dedicated around the limits of the 100-year ponding for

the retention and detention basins.

Roadway Crossing Requirements
In all cases, the depth of flow over streets will be in accordance with the City of

Scottsdale Floodplain Ordinance and Design Standards & Policies Manual (2010).

Lowest Floor Elevations

Lowest floor (LF) elevations are to be a minimum of 12-inches above the highest
adjacent 100-year water surface elevation and 14-inches above the low-site outfall.
Lowest floor elevations on the grading and drainage plans for residential units reflect slab
on grade conditions and cannot be lowered without agency approval in locations where
‘Special Flood Hazard Areas’ exist. In non-flood hazard locations, to ensure that
adequate residential lot drainage can be achieved, a professional engineer should be
consulted if the lowest floor elevation for the slab is proposed to be lowered, or if a

basement is to be constructed.

Maintenance

Ongoing maintenance of the designed or recommended drainage systems is required to
preserve the design integrity and purpose of the drainage system. Failure to provide
maintenance can prevent the drainage system from performing to its intended design
purpose and can result in reduced performance. Maintenance within the public right-of-
way is the responsibility of the governing municipality. However, it is the responsibility
of private developers, homeowner associations, etc. for facilities on private property
within drainage easements and includes private streets. A regular maintenance program
is required so that drainage systems perform to the level of protection or service as

presented in this report and the project’s plans and specifications.
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6.6

6.7

Regular maintenance must be performed on detention/retention basins that are designed
with sediment pools and/or are susceptible to wash sediment loads. Observation is
required annually and after major storm events to monitor basin sediment load. Basins

should be maintained and cleaned out in order for the drainage system to function

properly.

Bank Protection

Scour protection shall be provided at all locations where the wash banks are being
modified, where development is encfoaching within the wash’s erosion hazard setback
limits and where it is necessary to protect proposed retention/detention basins. The bank
protection considered may be one of a variety of choices: integrally colored soil cement
and/or reinforced shotcrete/concrete, seated grouted rock riprap and/or gabion baskets.
Bank protection will be designed to extend to a maximum calculated scour depth of 4-5
feet below the wash bottom. Refer to Exhibit 10 — Developed Condition Hydraulics Map

for bank protection locations, and Appendix E for scour depth calculations.

Erosion Protection

Culverts that convey flow beneath roadways are to incorporate erosion protection at both
the inlet and the outlet of the structures to dissipate energy and provide flow line scour
protection.  Detention and/or retention basins that utilize weir inlet and/or outlet
structures will require erosion protection to prevent scour when flows overtops the weir.

Bleed-off pipes will also incorporate riprap protection at pipe outlets.
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CONCLUSIONS

L.

The Site is located within the Flood Insurance Rate Map (FIRM) for Maricopa County,
Arizona and Incorporated Areas, Panel Number 04013C0884L, effective date October 16,
2013 and is located within Special Flood Hazard Areas (SFHAs) Zone AE, Other Flood
Areas Zone “X” (Shaded) and Other Areas Zone “X”.

The proposed Site development will not alter the effective FEMA SFHA floodplain and/or
floodway and will not change the effective FEMA SFHA base flood elevations. This will be

documented in more detail as the Site progresses into the pre-plat phase of development.

The Galloway Wash and Wash ‘A’ will be maintained in their natural location and condition

where possible and will not be re-aligned.

According to the City of Scottsdale’s Floodplain Ordinance the Site is located within the ESL

and will apply for a stormwater storage waiver

Peak discharges from the Site will be reduced to at least pre-development values during the

100-year, 10-year and 2-year storm frequencies.

The Site will must provide either first flush stormwater storage for the first 0.5-inch of runoff

and/or first flush treatment for the property’s developed areas.

The proposed drainage system is being designed to allow existing drainage patterns to be
maintained in their natural location and condition where possible. Where the proposed
development will disturb existing washes with peak 100-year discharges of 50 cfs or more,
the washes will be modified to re-direct flow around and/or through the development to
maintain historical flow patterns. The development will obtain a Wash Modification

approval from the City of Scottsdale.

Any proposed development encroachment into the FEMA FIRM SFHAs must obtain an
FCDMC Floodplain Use Permit.

The determination of the CWA Section 404 Jurisdictional Washes for the Site must be

approved by the U.S. Army Corps.

. Before any construction activities that will disturb one or more acres begin, these activities
must be authorized by ADEQ under the Arizona Pollutant Discharge Elimination System
(AZPDES) Construction General Permit. The City of Scottsdale also requires evidence of

compliance before issuing development permits.

O
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11. The design of hydraulic structures is based on generally accepted engineering practices and in

accordance with City of Scottsdale’s requirements.

12. The drainage for the local residential roadways will be designed consistent with City of
Scottsdale Ordinance 37-42(4) for the allowable depth of water on the street when the street

is being utilized as a water carrier.

13. Ongoing maintenance is required for all drainage systems in order to assure design
performance. Regular maintenance must be performed on detention/retention basins that are
designed with sediment pools and/or are susceptible to wash sediment loads. Observation is
required annually and after major storm events to monitor basin sediment load. Basins

should be maintained and cleaned out in order for the dréinage system to function properly.
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8.0 WARNING & DISCLAIMER OF LIABILITY

Per the requirements outlined in Chapter 4 of the City of Scoutsdale Design Standards and
Policies Manual (DS&PM), each drainage report must include a completed ‘Warning and
Disclaimer of Liability’ as provided within the DS&PM Appendix 4-1C. As such, below is a City
of Scottsdale ‘Warning and Disclaimer of Liability’ that will be completed as the Site progress

into the pre-plat phase of development.

Appendix 4-1C

WARNING & DISCLAIMER OF LIABILITY

The Drainage and Floodplain Regulations and Ordinances of the Cily of Scotisdale are imendad to
“minimize the occurrence of losses, hazards and condilions adversely affecting the public health,
safety and general wealfare which might result from ficoding caused by the surface runoft of rainfall®
(Scottsdale Revised Code §37-16).

As defined in S.R.C. §37-17, a flood plain or “Special flood hazard area means an area having flood
and/or flood related erosion hazards as shown on a FHBM or FIRM as zone A, AO, A1-30, AE, A99,
AH, or E, and those areas identified as such by the floodplain administrator. delineated in accordance
with subsection 37-18(b) and adopted by the floodplain board.” It is possible that a property could be
inundated by greater frequency flood events or by a flood greater in magnitude than a 100-yaar flood.
Additionally, much of the Scottsdale area is a dynamic flood area; that is, the floodplains may shift
from one location to another, over time, due to natural processes.

WARNING AND DISCLAIMER OF LIABILITY PURSUANY TO S.R.C §37-22

“The degree of fiood protection provided by the requirements in this article is considered reasonable
for regulatory purposes and is based on scientific and engineering considerations. Floods larger than
the base flood can and will occur on rare occasions. Floodwater heights may be increased by man-
made or natural causeas. This article (Chapter 37, Article i1) shall not create liability on the part of the
city, any officer or employee thereof, or the federal govemment for any flood damages that result from
ragliance on this article or any administrative decision lawfully made thereunder.”

Compliance with Drainage and Floodplain Regulations and Ordinances does not insure complete
protection from flooding. The Floodplain Regulations and Ordinances meet established local and
federal standards for floodplain rmanagement, but neither this review nor the Regulations and
Ordinances take into account such flood related problems as natural erosion, streambed meander or
man-made obstructions and diversions, all of which may have an adverse affect in the event of a
food. You are advised to consult your own engineer or other expen regarding these considerations.

| have read and understand the above. If | am an agent for an owner | have made the owner aware of
and explained this disclaimer.

Plan Check No. Owner or Ageant Date

Oesign Standards & Palicies Manus) Paga 1 of 1
Cily ot Sc¢atiadale - Januonry 2010 .

7 liminary Drai
WOOD/ PATEL i T esen owmton peveed 19

MISSION: CLIENT SERVICE® WPH 164434



APPENDIX A

Existing Condition Hydrologic Calculations
DDMSW Output Data
2-year HEC-1 Model
10-year HEC-1 Model
100-year HEC-1 Model
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Flood Control District of Maricopa County
Drainage Design Management System

LAND USE
Page 1 Project Reference: DM19 EX 6/15/2016
Sub Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description
Basin (sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Major Basin ID: 01
A1 901 0.0181 9.2 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.1792 90.8 0.30 5 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)
0.1973 100.0
A2 900 0.0146 100.0 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
0.0146 100.0
B1 900 0.0115 100.0 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
0.0115 100.0
C1 900 0.0084 100.0 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
0.0084 100.0
D1 900 0.0024 100.0 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
0.0024 100.0
E1 900 0.0018 8.3 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
901 0.0045 20.7 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.0154 71.0 0.30 5 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)
0.0217 100.0
E2 900 0.0012 100.0 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
0.0012 100.0
E3 900 0.0038 10.0 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
901 0.0057 15.0 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.0285 75.0 0.30 5 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)

0.0380 100.0

* Non default value (stLuDataSG rpt)



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

Page 3 Project Reference: DM19 EX 6/15/2016
Sub Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description
Basin (sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Major Basin ID: 01
0.0200 100.0
L1 900 0.0027 100.0 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
0.0027 100.0
M1 900 0.0015 100.0 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
0.0015 100.0
* Non default value (stLuDataSG rpt)



Flood Control District of Maricopa County
Drainage Design Management System

SUB BASINS
Page 1 Project Reference: DM19 EX 6/15/2016
Sub Basin Parameters Rainfall Losses
Area ID Area Length  Slope S-Graph Lca Lag Velocity Kn IA- DTHETA PSIF XKSAT RTIMP
(sq mi) (mi) (ft/mi) (mi) (min) (f/s) (in) (in) (in/hr) (%)
Major Basin ID: 01
A1 0.197 0.95 134.1 DESERT/RANGE 0.51 16.80 4.96 0.039 0.29 0.25 5.34 0.258 5
A2 0.015 0.19 118.3 DESERT/RANGE 0.10 5.10 3.20 0.040 0.35 0.37 5.24 0.250
B1 0.011 0.22 209.1 DESERT/RANGE 0.10 4.90 3.96 0.040 0.35 0.35 4.33 0.401
c1 0.008 0.21 216.3 DESERT/RANGE 0.09 4.60 4.00 0.040 0.35 0.35 4.33 0.403
D1 0.002 0.09 2529 DESERT/RANGE 0.04 2.30 3.27 0.040 0.35 0.35 433 0.403
E1 0.022 0.31 184.7 DESERT/RANGE 0.15 6.40 4.35 0.038 0.28 0.26 5.05 0.306 4
E2 0.001 0.05 2979 DESERT/RANGE 0.02 1.40 3.00 0.040 0.35 0.36 5.05 0.281
E3 0.038 0.57 146.3 DESERT/RANGE 0.25 10.40 4.85 0.039 0.29 0.26 5.05 0.299 4
E4 0.921 3.33 259.5 DESERT/RANGE 1.69 36.70 7.99 0.038 0.28 0.27 524 0.281 6
ES 0.063 0.39 123.7 DESERT/RANGE 0.23 9.20 3.71 0.040 0.35 0.36 5.14 0.272
F1 0.001 0.05 215.7 DESERT/RANGE 0.02 1.50 2.96 0.040 0.35 0.30 7.94 0.085
G1 0.007 0.24 167.4 DESERT/RANGE 0.09 5.10 4.15 0.040 0.35 0.36 514 0.264
H1 0.005 0.17 189.3 DESERT/RANGE 0.07 3.90 3.77 0.040 0.35 0.36 5.05 0.281
" 0.006 0.23 191.1 DESERT/RANGE 0.1 5.20 3.80 0.040 0.35 0.36 5.05 0.281
J1 0.003 0.16 206.5 DESERT/RANGE 0.07 3.80 3.64 0.040 0.35 0.36 5.14 0.262
K1 0.020 0.23 171.7 DESERT/RANGE 0.15 6.10 3.38 0.040 0.35 0.37 5.24 0.257
L1 0.003 0.12 2437 DESERT/RANGE 0.05 2.90 3.62 0.040 0.35 0.36 5.05 0.281
M1 0.001 0.10 204.1 DESERT/RANGE 0.04 2.60 3.38 0.040 0.35 0.36 5.05 0.281

* Non default value (stSubBasSG.rpt)
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*
FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

RUN DATE

*
-
*
-
-
-

15JUN16 TIME 20:29:19

(HEC~1}

ENE B I Y

LI R R e Y YRR L]

x X JOKXXXXK AXXXK
X X X X X
X X X X
XXOQOX XXXX X
X X X X
X X X X X
X X 200K XICOK

Ty Y T Yy

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

L4 *
* "
* ~
- -
* -
- -
* »
* -

rean

FARErTEE Rt Eaeany

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HECIDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP Bl. THIS IS THE FORTRAN?? VERSION

NEW OPTIONS: DAMBREAX OUTFLOW SUBMERGENCE

, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT
LINE ID....... 1....... 2....... 3....... ... 5...... 6....... 7
1 ID Flood Control District of Maricopa County
2 ID DM19 EX - Dasart Mountain 19 Existing Condition
3 I0 2 YEAR
4 o 6 Hour Storm
5 ID Unit Hydrograph: S-Graph
6 D Storm: Multiple
? I0 06/14/2016
8 iDn WOOD/PATEL FILE NAME: DM1SEX2.DAT
*DIAGRAM
9 1T 1 1JANS9 0 2000
10 I0 5
11 IN 15
*
12 JD 1.475 ©.0001
13 PC 0.000 0.008 Q.016 0.025 0.033 0.041 0.050
14 PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834
15 PC 0.962 0.972 0.983 0.991 1.000
16 JD 1.466 0.5000
17 PC 0.000 0.008 0.016 0.025 0.033 0.041 0.05¢
18 PC a.087 0.099 g.118 0.138 0.216 0.377 0.834
19 PC 0.962 0.972 0.983 0.991 1.000
20 JD 1.438 2.8
21 PC 0.000 0.009 0.016 0.025 0.034 0.042 0.051
22 PC 0.087 0.100 0.120 0.163 0.252 0.451 0.694
23 PC 0.950 0.9863 0.975 0.988 1.000
-
24 KK Al BASIN
25 BA 0.197
26 G 0.29 0.25 5.34 0.26 5
27 (83 a 39 39 39 50 114 146
28 52 ¢ 279 323 344 355 374 378 378
29 u1 302 275 245 222 200 181 164
30 vl 108 94 88 75 74 62 61
31 ur 42 31 27 27 27 27 25
32 (138 10 10 10 10 10 10 10
33 Uz 10 10 [} [} 0 0 0
*
34 KK R-Al  ROUTE
35 RS 4 FLOW
36 RC 0.060 0.040 0.060 980 0.0224 15.00
a7 RX 0.00 42.00 73.00 106.00 196.00 225.00 251.00
38 RY 20.00 15.00 10.00 7.00 6.00 5.00 13.00
»
39 KK A2 BASIN
40 BA 0,015
41 1G 0.35 0.37 5.24 0.25 ©
42 U1 0 10 31 61 85 95 8S
a3 Ul 22 16 11 8 6 2 2z
44 U1 0 0 0 0 a 1] 4]
45 uI o 0 0 0 Qo 0 0
46 uI o] 0 0 0 a a 0
*
1 HEC-1 INPUT
LINE ID....... 1....... 2....... 3.0 4.......5....... 6...,...7
47 KK  CP-A2 COMBINE
a8 HC 2 .212
*
a9 KK Bl BASIN
50 BA 0.011
51 LG 0.3% 0.35 4.33 0.40 0

PAGE 1

....... 8.......9......10

0.058 0.066 0.074

0,911 0.831 0.950

0.058 0.066 D.074

0.911 0.831 0.950

0.059 0.D67 0.076

0.837 D.900 0.938

182 223 254

369 357 338

147 133 120

53 42 42

10 10 10

10 10 10

[} o 0
295.00
19.00

63 45 32

2 2 o

0 0 0

0o o o

o] [} o

PAGE 2
....... 8.......9......10



52
53
54
55
56

57
58
59
&0
61
62
63
64

65
66
67
€8
69
70
n
72

73
74

7%
76
7
78
79
B8O
B1
82

LINE

83
B84
as
:13
a7
a8
89
90

91
92
93
94
95
96
97
-1:3

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

116
117

118
119
120
121
122

LINE

123
122
125
126
127

ur
uI
uI
(634
vl

Ul
o1
28
U1
U1

ID

LG
uI
uI
uI
Ul
uI

LG
U1
u1
Ul
uTr
uI

LG
uI
)¢
Uz
U1
ur
u1
uI
ux
3¢
Ul
ur
Ut
U1
05 ¢

HC

KK

RC
RX
RY

D

KK
BA
LG
[5)¢
Ul

oQowo

Cc1
0.008
0.35

10

CLEAR
3

El
0.022
0.28

51

E4
0.%21
0.28

243
580
810
748
463
299
188
128
58
58
21
21
21

CP-E4

R-CPE4

0.060
c.00
34.00

8 25

10 7

] 0

0 0

0 o]
BASIN

0.35 4,33

[ 22

6 4

[*] 0

2] Q

o] 0
BASIN

0.35 4.33

7 24

0 0

0 0

0 "]

0 0
COMBINE
BASIR

0.26 5.05

12 23

3¢ 29

3 3

1} o

0 Q

[ SN 3
BASIN

0.36 5.05

10 19

0 0

0 ]

0 0

0 4]
BASIN

0.26 5.05

12 12

113 105

23 19

3 3

<] 0
BASIN

0.27 5.24

B4 84

243 297

602 588

B10 810

720 694

445 432

274 259

159 158

50 50

58 58

30 21

21 21

21 21

21 21
COMBINE
.9B2
ROUTE
FLOW

0.040 0.0B0

33.00 50,00

25.00 18.00

....... 2,......3
BASIN

0.36 5.14

23 23

184 152

o

&
oo w-~

coouw

0.40

OO oW
cooroo

0.40

=]
COOONDO

o oo

0.31
5% 8
23 1

NN PR 5
0.28 0
? 2
0 ]
0 0
o 0
o 0
0.30 4
26 47
88 74
17 13
3 3
0 Y
0.28 6
84 84
329 364
694 695
810 a10
650 £14
399 393
259 235
159 159
S0 50
58 5B
21 21
21 21
21 21
21 21
2050 0.0234
130.00 345.00
1%.00 18.00
HEC-1 INPUT
Y T S
0.27 0
65 105
126 105

-

o
OCO0OAONN

Qoo

QoQon

101
12

oOooor

66
63
13

84
405
721
810
589
367
231
143

90

SB

21

21

21

2635.00
3%0.00
20.00

143
-1

*N

o
oO0OONN

Qoo ~W

ooDocow

111

coCw

DO0OO0DOOo

a3
54

B4
445
747
803
589
360
231
130

90

58

21

21

21

447.00
26.00

176
71

-

N
cooNa

(== I =R =

CcCQ o am

106

coo®m

ooocoo

99
4s

84
470
752
117
531
229
1398
130

90

EL:]

21

21

21

204
58

w

N
COON~

f=J=lRaly=ita]

Qo0 O0ow

w

cCoouL®

coocoo

110
38

84
511
771
766
511
329
169
130
87
58
21
21
21
e

217
48

N

ococor

[

cCoocow

(=R =l=i =]

oo ow

(=N == R=]

117
32

173
545
764
760
454
299
189
130
58
58
21
21
21
0

221
41
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128
128
130

131
132

133
134
135
136
137
138
139
140

141
142
143
144
145
146
147
148

148
150
151
152
153
154
155
156

157
158
159
160
161
162
163
164

LINE

165
166

167
168
169
170
171
172
173
174

175
176
177
178
179
18c
181
182

183
184
185
186
187
188
189
190

191
152
193
154
135
196
197
198

198

uI
U1
uI
U1
uI

Ul
u1
)¢
uI
ur

uI
uI
U1
ur
(53¢

1D

W
omn

CP-EB
2

Fl
0.001
D0.35

oDoCcoo

H1
0.005
0.35

ooo&s0O

0.35

oO0oo0owo

COND

Ki
0.020
0.3%

43

CcoO0O~O

M1
0.001
0.35

cooQa

25

o

COMBINE
1.044

BASIN

0.3

oo CcCowo

o
w

(=4
w

BASIN

0.37
11
3z

3
0
]

GCoOOoOoOON

BASIN

OCOO0OoOW®

oo

7.94

-
cocoCcw

5.14

-
cCoouvLa

$.05

(=T == R

5.14

[
OO0 0D+=Ww

5.24
25
23

5.08

ocoo

o0 oocwwL

ococoCcmw

D.26

oooo

0.28
24
3

1]
1]
4]

0.28
33

coo

0.28

o
ooooN

OO COCONOC

COO0OWOO

OQoowo

COCONO

Qocoow

-

CDOH&&

34

(===l

w

COO M

20

D0 OO

-

(=l = R = R

(===~

L= =1

oocococa

o

(=== =]

N

DOOON

L

COO+a

[

[

cCoocow

[= 2= == B

oococoOnN

= =N}

-
coOo =0 ocoQo

occooa

OO0OOoCrM

L]
oo cooo®

oCcoQs

(=0 == R Iy

oo

00000

N
DoCcoOoOw (== I

-

oo

~
Qoo wuwm ocooouwv

ODOOON

oocooo

oCco

oocooo

-
ocoooo Qooouw

-

CoorWw

w
OO0 OWw- cooow

0CQ OO~

ocoooo
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SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT

LINE (V) ROUTING {--->) DIVERSION OR PUMP FLOW

NO. (.} CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW

24 Al
v
v
34 R-Al

as

47 CP-A2. ..

49
57
65
73 .
75
83
91
99
116
118
123 .
131
133
141
1459
157
165 .
167 .
175 .
183

191

(*¥¥) RUNOFF ALSO

<1

D1

El

E2

E3

E4

. . E5

Fl

Hl

Jl

Ll

CCMPUTED AT THIS LOCATION
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FLOOD HYDROGRAPH PACKAGE (HEC-1}
JUN 1998
VERSION 4.1

RUN DATE 15JUN16 TIME 20:29:1%

*
" *
* -
* *
* -
* *
* *
. *

R AR R R T R Y

Flood Contral District of Maricopa County
DM19 EX - Desert Mountain 19 Existing Condition

2 YEAR

& Hour Storm
Unit Hydrograph: S5-Graph

Storm: Multiple

WOOD/PATEL FILE NAME: DM19EX2.DAT

PRINT CONTROL
PLOT CONTROL

HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL

STARTING DATE
STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME

06/14/2016
10 IO QUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT o
QSCAL 0.
IT HYDROGRAPH TIME DATA
NMIN 1
IDATE 1JANYY
ITIME 0000
Ng 2000
NDDATE 2JAN99
NDTIME 0919
ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

CENTURY MARK

.02 HQURS
33.32 HOURS

SQUARE, MILES

PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
12 JD INDEX STORM NO. 1
STRM 1.48 PRECIPITATION DEPTH
TRDA .00 TRANSPOSITION DRAINAGE AREA
13 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00
.ao .00 .00 .00 .00
.0 .aQ .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.Qo .00 .aa .00 .00
.00 .00 .00 .00 .00
.00 .00 .aa .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 . .00 .00 .00 .00
.00 .00 .ao .00 .00
.00 .00 .00 .00 .00
.01 .01 .01 .Q1 .01
.01 .01 .01 .01 .ol
.01 .01 .01 .01 .01
.03 .a3 .03 .03 .03
.01 .01 .01 .01 .01
.0l .01 .01 .01 .01
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.Q0 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 By .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
16 JD INDEX STORM NC. 2
STRM 1.47 PRECIPITATION DEPTH
TRDA .50 TRANSPOSITION DRAINAGE AREA
17 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
oo
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00

.00

.00
.Q0
.00
.00
.00
.00
,00
.00
.00
.00

.00

.01
.01
,01
.03
.03
.01
.00
.00
.00
.00
.00

.oD
.00
.00
.00
.00

Ly R e LR sy

*
. U.5. ARMY CORPS OF ENGINEERS i
Ll HYDROLOGIC ENGINEERING CENTER *
- 609 SECOND STREET >
. DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
L L L Ty

.00 .bD .00
.ao0 .00 .00
.ao .0D .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .DD .00
.00 .00 .00
.00 .DO .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.01 .01 .01
.01 .01 .01
.p1 .01 .01
.03 .03 .03
.03 .03 .03
.01 .01 .01
.00 .00 .00
.Qo .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .DD .00
.00 .00 .oo
.00 .00 .00
.00 .o [
.00 .00 .00
.00 .00 .o0
.00 .00 .00



20 JD

21 PI

.00
.00
.00
.0D
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
,00
.00
.00
.00
.00
.00
.00
.00
.00
.a0

INDEX STORM NO.
STRM
TRDA

PRECIPITATION
.00
.Q0
.00
.00
.00
.00
.Do
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.0}
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
N
.00
.00
.00
.00
.00
oo
.oo
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

3

1.44 PRECIPITATION DEPTH
2,80 TRANSPOSITION DRAINAGE AREA

PATTERN
.00
.00
.00
.00
.00
.00
.co
.oo
.00
.00
.00
.oo
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00
.00
.00
.00
.00
.00
.aa
.00
.00
.01
.01
.01

.01
.01
.00
.00
.00
.00
.00
.00
.ooc
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.0l
.01
.02
.01
.01
.00
.00
.00
.00

" .00

.00
.00
.00
.00
.00

.00

.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.Q0
.00
.00
.00
.0Q
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.Do
.00

.00
.00
.00
.00
.00
.00
.ao0
.00
.ao0
DD
.0D
.01
.01
.01
.03
.01
.01
.00
.DO
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

.00

.00
.00
.00
.00
.00
.DO
.00
.00
.00
.00
.00
.00
.co
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.bo
.00
.00
.00

.00
.00
.a0
.00
.aa
.00

.00
.00
.00

.01
.01
.03

.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.ag
.00
.00
.a1
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00
.00
.00
.qa
.00
.00
.oo

.ao
.00
.co
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.Q0
.qQ
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01

.03

.03

.01

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00

.00
.00
.00
.a0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00

.00

.00"

.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01

.01
.03

.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
-ao
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



OPERATION

HYDROGRAPH

RQUTED TOQ

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

3 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

4 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPR

HYDROGRAPH

HYDROGRAPH

4 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAFPH

*¥¢ NORMAL END OF HEC-1

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

Al

R-Al

CP-A2

Bl

C1

D1

CLEAR

£1

E2

E3

E2

CP-E4

R-CPE4

ES5

CP-ES

F1

Gl

Hl

I1

CLR2

J1

K1

P93

Ml

[T

PEAK
FLOW

131.

12a.

18&.

21.

31.

236.

230.

230.

a4

230.

17.

FLOW IN CUBIC FEET PER SECOND

RUNOFF SUMMARY

TIME IN BOURS, AREA IN SQUARE MILES

TIME OF

PEAK

AVERAGE FLOW FOR MAXIMUM PERIOD

6~HOUR

33.

34.

34.

24-HOUR

2,

72 -HOUR

2,

BASIN
AREA

.20

.20

.01

.21

.01

.01

.00

.02

.02

.00

-04

.82

.98

.98

.06

.00

.01

.00

.01

.02

.00

.02

.00

.00

MAX IMUM
STAGE

TIME OF
HAX STAGE



10-year HEC-1 Model



>

JUN 1998
VERSION 4.1

*
»
-
»
* RUN DATE
"

*

X X XHCOOXK XXXXX X
X X X X X XX
X X X X X
XUXKXKK XXX X KO X
X X X X X
X X X X X X
X X XOOXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73),

THE DEFINITIONS OF VARIABLES

FLOOD HYDROGRAPH PACKAGE

15JUN16 TIME 20:29:28

L Ry Yy T ]

{HEC-1)

IR e L e I T )

*
.
*
.
-
+
*

-RTIMP- AND

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81,
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION )

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT

LINE ID....... 1o .. 2.0, 3...... AL S....... 6....... 7
1 D Flood Contreocl District of Maricopa County
2 p4n] DM19 EX - Desert Mountain 19 Existing Condition
3 ID 10 YEAR
4 iD 6 Hour Storm
5 ID Unit Hydrograph: S-Graph
6 o} Storm: Multiplae
7 1D 06/14/2016
;] 10 WOOD/PATEL FILE NAME: DMISEX10.DAT
*DIAGRAM
9 IT 1 1JANS9 o 2000
i0 10 5
11 IN 15
.
12 JD 2.182 0.0001
13 PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050
14 PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834
15 PC 0.962 0.972 0.983 0.991 1.000
16 JD 2.169 0.5000
17 PC 0.000 0.008 0.016 0.025 ©0.033 0.041 0.050
18 PC D.0B87 0.0895 0.118 0.138 0.216 0.377 0.834
19 PC 0.962 0.972 0.983 0.991 1.000
20 Jo 2.127 2.8
21 PC 0.000 0.00% 0.016 0.025 0.034 0.042 0.051
22 PC D.087 0.100 a.120 0.163  0.252 0.451 0.694
23 PC 0.950 0,963 0.975 0.988 1.000
*
24 KK Al BASIN
25 BA 0.197
26 LG 0.29 0.25 5.34 0.26 5
27 Ul 0 39 39 39 50 114 146
28 uI 279 323 344 355 374 378 378
29 uI 302 275 245 222 200 181 164
3¢ uI 108 94 -1} 75 74 62 61
3 VI 42 31 27 27 27 27 25
32 ur 10 10 i0 10 10 10 P
33 U1 10 10 o o] 0 0 0
*
34 KK R-Al ROUTE
35 RS 3 FLOW
36 RC 0.060 0.040 0,060 880 0.0224 19.00
- 37 RX Q.00 42.00 73.00 106.00 1%6.00 225.00 251.00
38 RY 20.00 15.00 10.o0 7.00 6,00 5.00 13.00
*
39 * KK A2 BASIN
40 BA  0.015
a1 LG 0.35 0.37 5.24 0.25 0
4z uI o 10 31 61 a5 95 85
43 U1 22 16 11 8 6 2 2
44 ux [¢] o 0 o D 0 0
45 [ )¢ 0 0 o} o} 0 a o
46 Ul 0 o o 0 D 0 0
-
1 HEC-1 INPUT
LINE ID....... 1....... 2... B, 4. B, 6....... 7
47 KK  CP-A2 COMBINE
LL:] HC 2 .212
-
49 KK Bl BASIN
50 BA 0.011
51 LG 0.35 0.35 4.33 0.40 D

0.058
0.911

. 058
. 511

. 059
.837

182
369
147
53
10
10

295.00
19.00

HECI1GS,

RAAA RN TP A IR I I AN Nkt

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 395816
{916) 756-1104

*
*
»
*
+
*
*
»

R T e s

HECI1DB, AND HECLKW.

-RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THIS I8 THE FORTRAN77 VERSION

PAGE 1
....... 9......10
0.066 0.074
0.931 0,950
0.066 0.074
0.931 0.950
0.067 0.076
0.900 0.938
223 254
357 338
133 120
42 42
10 10
10 10
o] 0
45 3z
2 a
0 0
0 Q
o Q
PAGE 2
....... 9......10



52
53
54
55
56

57
58
59
60
61
62
63
64

65
66
67
[1:3
69
70
71
72

73
74

75
16
77
78
79
80
81
82

LINE

B3
B4
BS
86
87
88
49
90

91
92
93
34
95
96
97
98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

116
117

118
119
120
121
122

LINE

123
124
125
126
127

ut o
uI 15
ut 0
uI o
ul Qo
"

KK c1
BA 0.008
LG 0.35
uI Q
(03§ 10
uI (4]
vI 0
uI 0
-

KK (o2}
BA 0.002
LG Q.35
U1 1]
uI 0
ur [}
uI 0
uI ]
»

KK CLEAR
HC 3
-

*

KK El
BA 0.022
1G 0.28
ul ]
U1 51
uI 3
Ut 4]
uI o
*

ID.......1
KK E2
BA ©.001
LG 0.35
U1 o]
ul [
vI »]
ur o
uI 0
.

KK E3
BA 0.038
LG 0.29
uI 0
(834 118
Ul 27
I 3
Ul [}
-

KK Ed
BA a.921
LG 0.28
uI 0
Ul 243
ul 580
(158 810
ur 748
Ul 463
64 299
[2¢ 188
ur 128
ur 58
vI 58
uI 21
U1 21
Ul 21
*

KK CP-E4
HC 4
-

XK R-CPE4
RS 1
RC 0.060
RX 0.00
RY 34.00
&

ID....... 1
XK ES5
BA 0.063
LG 0.35
uI a
Ul 209

8 25

10 ?

1} 1]

0 0

0 1}
BASIN

0.35 4.33

€ 22

6 4

o o}

0 9

<] 0
BASIN

0.35 4.33

7 24

0 0

a Q

o} o]

0 ]
COMBINE
BASIN

0.26 5.05

12 23

39 29

3 3

Q o3

0 Q

...... 2 B |
BASIN

0.36 5.05

10 19

1] 0

0 0

0 0

0 0
BASIN

0.26 5.05

12 12

113 105

23 19

3 3

] Ll
BASIN

0.27 5.24

:L] 84

243 297

602 598

B10 810

720 694

445 432

274 259

159 159

90 90

s8 58

30 21

21 21

21 21

21 21
COMBINE
.982
ROUTE
FLOW

0.040 0.060
33.00 50.00
25.00 18.00

- S
BASIN
0.36 5.14
23 23
184 152

49 67 72

5 3 2

[} 0 0

¢ 0 ]

0 o} o}
0.40 [}

41 54 55

3 1 1

0 0 0

0 0 o

1] 0 a
0.40 0

: 24 12 €

0 Y [}

0 0 Q

0 0 0

o o 0
0.31 4

55 81 101

23 17 12

3 0 0

0 0 [}

0 o 0
BEC-1 INPUT

e Al 5......6
0.28 0
7 2
0 0
0 *]
[} 0
o} 0
0.30 4

26 47 66

88 74 63

17? 13 13

3 3 3
0o a Q
0.28 &

84 84 84
329 364 405
694 695 721
B10 810 810
650 614 589
399 393 367
259 235 231
159 159 143

90 90 S0

58 58 58

21 21 21

21 21 21

21 21 21

21 21 0

2050 0©.0234 2635.00
130.0C 345.00 390.00
"19.0Q 18.00 20.00

HEC-1 INPUT
. 4....... S5.......6
0.27 ]
65 105 143
126 105 86

0000+

coeN

o

COCH W

cOoOQOo W

111

ocow

ooooQ

83
54

84
445
147
803
58%
360
23
130
90
L
21
21
21

o

0000wV COONL

o000~

106

oc oo

ocoooo

99
45

B84
470
752
777
531
329
198
130

90

58

21

21

21

0

447.00 530.00
32.00

26.00

176
71

204
58

N
O 0 O0ON M~

ooo0oco

(=N~ ==

cocooo

110
38

B84
511
m
768
511
329
189
130

87

58

21

21

21

0

217
48

-
oo ocar

DOoOOOW

ooo0C

[
Do OoOWn

seeess 10

[-N-N-R-N-]

117
32

173
545
764
760
494
299
189
130

58

58

21

21
3

221
41

PAGE 3

PAGE 4



128
129
130

131
132

133
134
135
136
137
138
139
140

141
142
143
144
145
146
147
148

149
150
151
152
153
154
155
156

157
158
159
160
161
162
163
184

LINE

165
166

167
168
169
170
171
172
173
174

175
176
177
178
179
180
1e1
182

183
184
185
186
187
188
189
180

191
192
193
194
195
196
197
198

199

uI
uI
uI
uI
uI

LG
ul
Ul
ur
vl
ur

LG
U1
uI
uT
uI
U1

LG
uT
ur
ur
u1
Ul

ID

- » % §

EERBY

35 25 24
6 6 €
0 ] 0
CP-£5 COMBINE
2 1.044
F1  BASIN
0,001
0.35 ©.30 7.94
0 ] 18
o 0 o
[ ] 0
0 0 0
s} ] 0
Gl  BASIN
0.007
0.35 0.36 5.14
0 5 14
10 B 5
0 0 0
0 0 [
0 o 0
H1  BASIN
0.005
0.35 0.36 5.05
0 5 20
a 2 1
0 D 0
0 ) 0
0 0 0
I1  BASIN
0.006
Q.35 D.36 5.05
0 ] 12
9 ? 5
0 (] 0
0 0 0
(4 ] 0
,,,,,,, 1.......20......3
CLR2 COMBINE
4
J1  BASIN
0.003
0.35 0.36 5.14
0 3 13
2 1 1
0 0 0
a o 0
0 [ 0
K1  BASIN
0.020
0.35 0.37 5.24
o 11 25
43 32 23
3 3 3
(] o 0
o 0 o
.1  BASIN
0.003
0.35 0.36 5.D5
0 6 23
1 o ]
0 0 0
0 o 0
0 0 0
M1 BASIN
0.001
0.35 0.36 5.05
0 3 9
[V 0 0
0 D 0
] 0 0
0 () o

COQOoO®Y

0.28
24
3

0
o]
0

COoODAONO

HEC-1 INPUT

N
OO O~N

55
18

0.28

ooCca

N
ocoouva

= @D

DQO W+~ O

N
oDcocowvwo

o0 o0QNC

QOO0 =

-

(== =

w

coOoO0a

37

O 00~

ooo0oo

100
10

[

coaos

[ - - -

cCooCco

s

(== 2= e )

N

ODOON

w

(== 2=

-

oQO0C oW

106

oocoao- ooo

OO0 oN

ocon

cococCco

N

DO DR Y

-

ODOoCC &

N

(=== T Y

oo oCcCOoOm

97

0000 b oooo

coaor

oOon

N
caoaocaoo

D C O K

oOocococwv

~
O0Q0OWWm cCoCocOouwm

ooQaQN

ccooo

(==

coocoo

=
ocooocm cococuwnm

-

0OCcC O W

(5]
ODOo W~ CoQ0o0ow

DO QO

ococo

PAGE

H



INPUT
LINE

NO.

24

34

39

47

49

57

B85

73

75

a3

91

99

116

118

123

131

133

141

149

157

165

167

175

183

191

SCHEMATIC

{V) ROUTING

(.) CONNECTOR

Al

{**#) RUNOFF ALSO

COMPUTED AT

DIAGRAM OF STREAM NETWORK

{--->) DIVERSION OR PUMP FLOW

{<---) RETURN OF DIVERTED OR PUMPED FLOW

R-CPE4

THIS LOCATION

E2

E3

Gl

Ed

K1

L1

M1



Qbtvvernerdetastriin Ik ptdbATRE NI ISR AR

*

. e oe'e

AR AR F AT I DS AT T TR AANG R R ATk kA ks

FLOOD HYDROGRAPH PACKAGE

RUN DATE

10 IO

1T

12 Jp

13 pI

16 JD

17 PI

JUN 1998
VERSION 4.1

Flood Control Diatrict of Maricopa County
DM1$% EX - Desert Mountain 19 Existing Condition
10 YEAR

{HEC-1)

15JUN16 TIME 20:29:28

-«
.
-
»
-«
*
*
*

6 Hour Storm

Unit Bydrograph: S-Graph

Storm:. Multiple

06/14/2016

WOOD/PATEL FILE NAME: DM19EX10.DAT

OUTPUT CONTROL VARIABLES

IPRNT
1PLOT
QSCAL

& PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAFPH PLOT SCALE

HYDROGRAPH TIME DATA

NMIN
IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

2JAN9S

PRECIPITATION DEPTH

LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

INDEX STORM NO.
STRM
TRDA

PRECIPITATION
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
,01
.01
.03
.01
.01
.00
.ao
.ao
.00
.00
.00
.00
.00
.00
.00

INDEX STORM NO,
STRM
TRDA

1

PAT
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.61
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

2

1 MINUTES IN COMPUTATION INTERVAL
1JAN99

STARTING DATE
0000 STARTING TIME
2000
ENDING DATE
0919 ENDING TIME
19 CENTURY MARK

.02 HOURS
33.32 HOURS

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

2.18 PRECIPITATION DEPTH
.00 TRANSPOSITION DRAINAGE AREA

TERN
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .o0 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 oo .00
.00 .00 .00
.00 .ae .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 00 - .00
.00 .00 .00
.00 .00 .00
.01 .01 .01
.01 .01 .01
.01 .01 .01
.03 .03 .03
.01 .01 .01
.01 .01 .01
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00

2.17 PRECIPITATION DEPTH
.50 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

.ac
.00
.0c
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00

NUMBER OF HYDROGRAPH ORDINATES

.00
.00
.00
.00
.00
.00
.00
.00
.a0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

LR R R R L e e e g

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

DAVIS, CALIFORNIA 95616

*
€
-
609 SECOND STREET b
-
(916) 756-1104 .
-

]

LR R R R et e e Y]

.00 .00
.00 .a0
.00 - .00
.00 .0
.00 .00
.00 .00
.00 .00
.00 .00
.00 .a0
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .a0
.00 .00
.00 .00
.01 .01
.01 .01
.01 .01
.03 .03
.03 .03
.01 .01
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 . .00
.00 .00
.00 .00
.00 a0
.00 .00
.00 .ao
.00 .00
.00 .00



20 JD

21 P

.oo
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.c0
.00
.00
.00
.00
.00
.00
.00
.00
.00

INDEX STORM NO.
STRM
TRDA

PRECIPITATION
.00
.00
.00
.00
.00
.00
.ao0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.60
.ao0
.ao0
.00
.00
.ao
.00
.00
.00
.a0
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.op
.00
.00
.00
.00

2.13 PRECIPITATION DEPTH
2.80 TRANSPOSITION DRAINAGE AREA

PATTERN
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00

.00
.00
.00
.ao0
.ao
.00
.00
.ao
.00
.Q0
.00
.01
.01
.01
.03
.01
.01
.00
.0D
.00
.op
.00
.0D
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.0l
.03
.0l
.01
N::]
.00
.00
.00
.00
.00
.00
.00
.oD
.00

.00
.00
.00
.0D
.oD
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.0a
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.oo
.01
.0l
.01
.03
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.ol
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.aa
.00
.00
.00
.00
.00
.00
.00
.00

.00 .00
.60 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.qo .00
.01 .01
.01 .01
.01 .01
.03 .03
.03 .03
.01 .a1
.00, .00
.a0 .aa
.00 .00
.00 .00
.00 .00
.a0 .a0
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .ag
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.01 .01
.01 .01
.01 .01
.02 .02
.02 .02
.01 .01
00 - .00
.00 .00
.aq .00
.00 .00
.00 .00
.00 - .00
.00 .a0
.00 .00
.ag .00
.00 .00

.00 .ag



OPERATION

BYDROGRAFH

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

3 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

RYDROGRAPH

4 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDRCGRAPH

, 4 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

Al

R-Al

’CP-AZ
Bl

Cc1

D1
CLEAR
El

E2

E3

E4
CP-E4
R-CPE4
ES
CP-ES
Fl

G1

Hl

11
CLR2
Jl

K1l

L1

M1

#4s NORMAL END OF HEC-1 #é+

PEAK
FLOW

262.

258.

28.

261.

19.

14.

36.

42.

63.

553.

549.

549.

102,

549.

13.

10.

11.

36.

36.

FLOW IN CUBIC FEET PER SECOND

RUNOFF SUMMARY

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

4,13

AVERAGE FLOW FOR MAXIMUM PERICD

6-HOUR

19.

20.

78.

82.

82.

8s.

24-HOUR

19.

20,

20.

21.

72-HOUR

BASIN
AREA

.20

.20

.01

.21

.01

.01

.00

.02

.02

.00

.04

.92

.98

.06

N

.01

.00

.01

.02

.00

.02

.Q0

.00

MAX TMUM
STAGE

TIME OF
MAX STAGE



100-year HEC-1 Model
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- "
. FLOOD HYDROGRAPH PACKAGE (HEC-1) -
L JUN 1998 *
- VERSION 4.1 .
.« -
* RUN DATE 15JUN16 TIME 20:25:36 *
- *
AAREE R E R AR R RN AR R AN TR rr bRk AR RS

THIS PROGRAM REPLACES ALL PREVICUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73),

X LX O OXXROXX XXXXX

X X X b X

X X X x

XXXXRKK XXXXK x XKKKX
X X X X

b X X b x

X X JOCKXXKK  XKXXX

KRR R RSB bR R AR RS A F NS ARk a AN AANT I A&

*
*
*
*
-
»
.
.

U.s. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

LR R e e s A A A R e as sl

609 SECCOND STREET
DAVIS, CALIFORNIA 95616
{916) 756-1104

*
«
.
«
-
*
*
*

HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE US‘ED WITH THE 1973-STYLE INPUT STRUCTURE,
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2B SEP 81.

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT OESIRED CALCULATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT
LINE ID....... P 3. 4... IR 6....... ?
1 1D Flood Control District of Maricopa County
2 ID DMLY EX - Dasert Mountain 19 Existing Condition
] ID 100 YEAR
4 ID 6 Hour Storm
5 ID Unit Hydrograph: S-Graph
6 1D Storm: Multiple
? 1D 06/14/20186
8 1D WOOD/PATEL FILE NAME: DM19EX100.DAT
*DIAGRAM
9 I7T 1 1JAN99 Q 2000
10 I0 5
11 IN 15
Al
12 JD  3.313 0.0001
13 PC 0.000 0.008 0.0186 0.025 0.033 0.041 0.050
14 eC  0.087 0.098 0.118 0.138 0.216 0.377 0.834
15 PC 0.962 0.972 0.983 0.9%81 1.000
16 JD 3.293 0.5000
17 PC 0.000 0.00B 0.016 0.025 0.033 0.041 0.050
18 PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834
19 PC 0.962 0.972 0.983 0.9581 1.000
20 JD  3.230 2.8
21 PC 0.000 0.009 0.016 ©0.025 0.034 0.042 0.051
22 PC 0.087 0.100 0.120 0.163 0.252 0.451 0.6%4
23 PC 0.950 0.963 0.975 0.988 1.000
*
24 KK Al BASIN
25 BA 0.197
26 LG 0.29 0.25% 5.34 0.26 5
27 01 Q0 39 as 38 50 114 146
2B U1 279 323 344 355 374 378 378
29 VI 302 275 245 222 200 1ie1 164
30 Ul 108 94 88 75 74 62 61
31 [83¢ 42 31 27 27 27 27 25
32 uI 10 10 10 10 10 10 10
33 534 10 10 0 0 0 0 0
-
34 KK R-A1l ROUTE
35 RS 3 FLOW
38 RC 0.060 0.040 0.060 980 0.0224 19.00
37 RX 0.00 42.00 73.00 106.00 196.00 225.00 251.00
38 RY 20.00 15.00 10.00 7.00 6.00 5.00 13.00
*
38 KK A2 BASIN
40 BA 0.015
41 LG 0.35 0.37 5.24 0.25 [+]
42 ur 0 io0 31 61 BS 95 BS
a3 (%) ¢ 22 16 11 B 6 2 2
44 uI Q 0 4 0 ] o] 0
45 ur 0 [ ¢ 0 0 [»] 0
46 U1 0 [} Q 0 0 ¢} 0
*
1 HEC-1 INPUT
LINE ID.......Y....... 2....... - PR 4....... S....... 6.......
47 KK CP-AZ COMBINE
a8 HC 2
*
. 49 KK Bl BASIN
50 BA 0.011 *
51 LG 0.35 0.35 4.33 0.40 0

.058
.911

oo

. 058
.911

.059
.837

182
369
147
53
ip

295.00
15.00

THIS IS THE FORTRAN77 VERSION

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1
....... 9......10
0.066 0.074
0.931 0.950
0.066 0.074
0.931 0.950
0.087 0.076
0.900 0.938
223 254
357 338
133 120
42 42
10 10
10 10
0 o
45 32
2 0
0 o}
0 0
] 0
PAGE 2
....... 9......10



52
53
54
58
56

57
58
59
€0
61
&2
63
64

65
66
67
68
69
70
71
72

73
74

15
76
7
78
79
80
8l
22

LINE

a3
B4
B85
B6
B7
[:1:]
8BS
90

91
92
93
94
95
96
97
98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

116
117

118
119
120
121
122

LINE

123
124
125
126
127

vI
ur
u1
U1
u1

U1
U1
ur
Ul
ul
ur
133
vl
ul
uI
uI
vl
ur
U1

HC

KK
RS
RC
RX
RY

ID

LG

U1

"
cocCcuwo

c1
0.008
0.35

10

Dl
0.002
0.35

ococoo

CLEAR

E1l
0.022
0.28
)

51

E4
0.921
0.28

243
580
a10
748
463
299
188
128
58
S8
21
21
21

CP-E4

R-CPE{

0.060
0.00
34.00

E5
0.063
0.35

209

I
coCcCo®@

(=l I N Wl

BASIN

QoQoww

COMBINE

BASIN

a.26
12
39

BASIN

0.26
12
113
23

BASIN

0.27
84
243
602
810
720
445
274
159
90
-1
30
21
21
21

COMBINE
.982

ROUTE

FLOW
0.040
33.00
25.00

BASIN

0.38
23
184

~

Qo W
F

coQuwyw

4.33 0.4¢

oCo
oQoWw

4.33 Q.40

24 24
0 ]
0 0
o 0
0 0

5.05 0.31

23 55
29 23
3 3
0 [}
o [}

[ PO 4
5.05 0.28
15 7
o} Q
0 0
0 Q
0 0

12 26
105 1]
19 17
3 E]

0 0
5.24 0.28
B84 84
297 329
598 €94
810 B10
694 650
432 399
259 259
159 159
90 90
58 58
21 21
21 21
21 21
21 21

0.060 2050
$0.00 130.00
18,00 19.00

(4]

OO sO Docow-

-

ooocaoanNo

coooQoNOC

47
74
13

Q

6
B4
364
695
ala
614
393
235
159
90
58
21
21
21
21

0.0234
345.00
18.00

HEC-1 INPUT

5.14 0.27
23 €5
152 126

105
105

~3

wn
ODOoOONN

- - -N T

oocoom

101
12

QOO0 0~

66
63
13

84
405
721
810
589
367
231
143

90

58

21

21

21

2635.00
390,00
20.00

143
1)

0

-
0DOoOONN

coorw

ocooow

111

0 0o

coooo

B3
54

B4
445
747
803
589
360
231
130

90

5B

21

21

21

a47.c0
26.00

176
71

IS

N
COoOAaONAs

oCcCocow

OO0 0O~

106

ocoDOoO®@

cooooo

99
45

B4
470
752
77
531
329
198
130

S0

58

21

21

0

530.00
32.00

204
58

w

oo ooo 0DQO N

000 Q=

(===l

110
38

84
511
771
766
511
329
189
130

B7

S8

21

21

21

4

217
48

N

"
[=J=lR=lNe R

coocow

ocoocoo

@

cCOoOOoCwo

ocoooo

117
32

173
545
764
760
494
299
189
130
58
58
21
21
21

221
41

PAGE 3

PAGE 4



128
129
130

131
132

133
134
135
136
137
138
139
140

141
142
143
144
145
146
147
148

149
150
151
152
153
154
155
156

187
158
159
160
161
162
163
164

LINE

165
166

167
168
169
170
171
172
173
1724

175
176
177
178
179
180
181
182

183
184
185
186
187
188
188
1%0

191
192
193
194
195
196
197
198

199

(93¢
Ul
[03¢
v1
(93¢

LG
U1
U1
U1
u1
Ul

U1l
U1
U1
U1
uI

ur
U1
uI
U1
uI

pin]

o

CP-E5

F1
0.001
0.35

oocoo

Gl
0.007
0.35

10

H1
0.00S
0.35

o0oao

0.006
0.35

cCoO0wao

0.003

COMBINE
1.044

COMBINE

0.37

oo

7.94
19

(===

5.14
14

Qoouwm

5.05

Qo+~

5.05
12

L=l

5.14
13

Q0 0=

5,24
25
23

5.05

(=l =]

ocooo0owvw

16 16

6 0

0 o
0.09 0
B 2

0 0

<] o

0 0

o 0
0.26 0
28 40

4 3

0 o

0 0

0 o
0.28 0
35 41

1 1

0 0

*] o

o] 0
0.28 0
24 33

3 3

o] o

0 0

0 o

HEC-1 INPUT

..... 4.......5
0.26 ]
22 25

1 o

0 [+

0 4

0 0
0.26 "]
55 81
18 13

0 0

0o 0

0 0
0.28 v
33 25

0 v

] ]

0 0

o [¢]
0.28 0
12 7

[ 0

0 0

0 0

0 ]

co Qo0+«

IS

(== Ry iy

w

oOoooca

37

(==l N

N

[ --- -]

100
10

-

coocoa

[= == -IN

coocoo

o

oo+ Oo

N

CQooocnN

w

(===

—

ccoow

106

cCoOQO0O= (==

cocooN

oooru ocoocooe

-

ocoo

ococooem

97

o0 Oa DOoOoC ™

cooo«

oocoow COoOo -~ ooooo

-

coo~a

~
oDoCcCww (===l = )

OO0OCON

coCcooQ

oo®

0Co0QOO

-
oo oOoOn oooou

-

cCoo+w

v
QOO0 W~ 00O DOW

OO0 OwW

cocoo

PAGE 5



INPUT
LINE

NO.

24
34
35
47
49
57
65
73
75
83
91
98
116
118
123
131
133
141
149
157
165
167
175
183

191

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING {--->) DIVERSION CR PUMP FLOW
(.) COWNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
Al
v
v
R-Al
A2
CP-A2......... ‘e
. Bl
Cl
. D1
CLEAR. . ... ...t iiaas
El
E2
. E3
. . . E4
v
v
R-CPE4
ES
CP-E5............
. Fl
N Gl
Hl
. Il
CLRZ............ PRSP e
J1
N N N . K1

{*%+) RUNOFF ALSQ COMPUTED AT THIS LOCATION

M1l
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*

*
*
*
L
-
-
-

FLOOD HYDROGRAPH PACKAGE

RUN DATE

10 IO

T

12 Jp

13 p1

16 JD

17 p1

JUN 1998
VERSION 4.1

15JUN16 TIME

(HEC-1)

20:29:36

IR R T T R R R R T Y

Fload Control Diatrict of Maricopa County
DM19 EX - Daesert Mountain 19 Existing Condition

-
"
-
"
-
*
*
*

100 YEAR
6 Hour Storm

Unit

Hydrograph: S-Graph

Storm: Multiple
D6/14/2016
WOOD/PATEL FILE NAME: DM19EX100.DAT

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

5 PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA

NMIN
IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION
LENGTH, ELEVAT
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

INDEX STORM
STRM
TRDA

2JAN99

DEPTH
IoNn

NO. 1

1 MINUTES IN COMPUTATION INTERVAL
1JANSS

STARTING DATE
0000 STARTING TIME
2000
ENDING DATE
0919 ENDING TIME
19 CENTURY MARK

.02 HOURS
33.32 HOURS

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

3.31 PRECIPITATION DEPTH
.00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

.00
.00
.00
.00
.00
.00
.00
.0D
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.Go
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.ao
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

INDEX STORM NO. 2

STRM
TRDA

.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .ao0 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.oo .Qa .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.01 .01 .01
.01 .01 .01
.01 .01 .01
.03 .03 .03
.0 .01 .01
.01 .01 .01
.oo .04 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .aa
.00 .00 .00
.00 .aa .00
.00 .00 .00
.00 .00 .00

3.29 PRECIPITATION DEPTH
.50 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00

.00 .00 .00
.00 .00 .00
.00 .ao .Q0
.00 .aa .00
.00 .00 .00
.00 .00 .ao
.00 .00 .00
.00 .00 .0a
.00 .00 .a0

NUMBER OF HYDROGRAPH ORDINATES

.00
.00
.00
.00
.00
.00
.00
.oo
.00
.00
.00
.00
.00
.00
.ao
.00
.00
.00
.00

.01
.01
.03
.03
.01
.00
.00
.00
.00
.00
.ao0
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
[+]]
.00

.00

01
.01
.03
.03
.01
.00
.00

.00
.00
.00
.00
.00
.ep
.00
.00

.00

.00
.00
.00
.00
.00
.00
.00

L T T

*
*
*
*
*
*
.

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.03
.03
.01
.00
.00
.00
.00
.00
.00
.00
.0D
.00
.00
.00

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

*
*
609 SECOND STREET *
DAV1S, CALIFORNIA 95616 »
(916} 756-1104 >

x

.

Ly L e T

.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.0D .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
,00 .00
.00 ,00
.01 .01
,01 01
.01 .01
.03 .03
.03 .03
.01 .01
.00 .00
.00 oD
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00



.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .co .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 -0 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-ao .00 .00 .00 .00 .01 .01 .01 .01 .01
.01 .0l .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .ol .01 .01 .01 .03 .03 .03 .03 .03
.03 .03 .03 .03 .03 .03 .03 .03 .03 .03
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .oe .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .Qo .ae .00 .00 .00 .00 .00
.a0 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
20 Ju INDEX STORM RO. 3
STRM 3.23 PRECIPITATION DEPTR
TRDA 2.80 TRANSPOSITION DRAINAGE AREA
Pl PRECIPITATION PATTERN

.00 .00 .00 .00 .00 .00 .00 .o .00 .00
.00 .00 .00 .oo .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 Neld .00 .00 .00 .00 .00 .00 .aa .00
.00 .00 .00 .00 .00 .ao .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 ,00 .00 .00
.00 .00 .00 .00 .G0 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 -00 .Q0 .ag0 .QQ .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .QaQ Nl .00 .00 .00 .00 .00 .00 .00
.00 .Q0 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .aa .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .Q0 Q0 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .Q0 .00 .00 .00 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .02 .02 .02 .02 .02
.02 .02 .02 .02 .02 .02 .02 .02 .02 .02
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .00 .00 .oo .00 .oo
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .ao
.00 .00 .00 .00 .00 .00 .00 .00 .00 .Qo
.00 -00 .00 -oe .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 N .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .QQ .00 .a¢
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .0 .00 .00 Reld .00 .00 .00 .00

.00 .00 .00 .go .00 .00 .00 .00 .00 .ao0



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

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-ROUR 24-HOUR 72-HOUR
HYDROGRAPH AT
Al 468. 4.13 3g. 10. 7 .20
ROUTED TO
R-Al 462. 4.18 38. 10. 7 .20
HYDROGRAPH AT
A2 50. 4.02 3. 1. 0 .01
2 COMBINED AT
CP-AZ 469, 4.17 41. 10. 7 .21
HYDROGRAPH AT
Bl 35. 4.02 2. 0. 0. .01
HYDROGRAPH AT
c1 26. 4.02 1. 0. 0. .01
HYDROGRAPH AT
01 7. 4.02 0. 0. 0 .00
3 COMBINED AT
CLEAR 67. 4.02 3. 1. 1 .02
HYDROGRAPH AT
El 72. 4.02 4. 1. 1 .02
HYDROGRAPH AT
€2 3. 4.02 0. 0. a .00
HYDROGRAPH AT
E3 111. 4.07 7. 2. 1 .04
HYDROGRAPH AT
E4 1111, 4.42 165. 41. 30. .92
4 COMBINED AT
cP-E4 1115. 4.40 174. 44. 31. .98
ROUTED TC
R-CPE4 1116. 4.40 174. 44. 31. .98
HYDROGRAPH AT
ES 186. 4.05 11. 3, 2. .08
2 COMBINED AT
CP-ES 1124. q4.38 183. 46. 33 1.04
HYDROGRAPH AT
F1 4. 4.02 0. 0. 0. .00
HYDROGRAPH AT
Gl 23. 4.02 1. 0. o .01
HYDROGRAPH AT
H1 17. 4.02 1. 0. 4} .00
HYDROGRAPH AT
Il 20. 4.02 1. o. 0. .01
4 COMBINED AT
CLR2 63. 4.02 3. 1. 1 .02
HYDROGRAPH AT
J1 10. 4.02 1. 0. [} .00
HYDROGRAPH AT
K1 65. 4.02 3. 1. 1. .02
HYDROGRAPH AT
L1 10. 4.02 1. o, 0 .00
HYDROGRAPH AT
M1 3. 4.02 0. 0. [} .00

*#+ NORMAL END OF HEC-1 #r+#



APPENDIX B

Developed Condition Hydrologic Calculations
DDMSW OQOutput Data
2-year HEC-1 Model
10-year HEC-1 Model
100-year HEC-1 Model



DDMSW Output Data



Flood Control District of Maricopa County
Drainage DesignS glaﬂwsagement System

Page 1 Project Reference: DM19 PROP 6/15/2016
Area D Book Map Soil ID Area Area XKSAT Rock Effective Comments
Number  Unit (sq mi) (%) Percent Rock (%)
(%)
Major Basin ID: 01
A1 645 33 64533 0085 43.00 0.230 - 100
645 40 64540 0.083 42.20 0.170 - 100
645 93 64593  0.023 1150  0.330 - 100
645 96 64596  0.007 3.30 0.070 - 100
A2 645 93 64593 0.010 6920 0330 - 100
645 96 64596 0.005 30.80 0.070 - 100
B1 645 33 64533  0.022 10000 0230 - 100
B10 645 93 64593 0.012 10000 0330 - 100
B11 645 93 64593 0.008 92.70 0.330 - 100
645 34 64534  0.001 730 0230 - 100
B12 645 6 6456 0.002 49.00 0.620 - 100
645 93 64593 0003 5100 0.330 - 100
B13 645 34 64534 0.000 3.40 0.230 - 100
645 96 64596 0.003 8620 0070 - 100
645 5] 6456 0.000 10.30 0.620 - 100
B14 645 6 6456 0009 2290 0620 - 100
645 96 64596 0.016 41.60 0.070 - 100
645 34 64534 0.011 29.60 0.230 - 100
645 33 64533  0.002 520 0230 - 100
645 93 64593 0.000 0.80 0.330 - 100
B14A 645 96 64596 0.003 69.00 0.070 - 100
645 6 6456 0.001 31.00 0.620 - 100
B2 645 33 64533  0.001 10000 0.230 - 100
B3 645 33 64533 0038 10000 0.230 - 100
B4 645 6 6456 0.043 460 0.620 - 100
645 33 64533 0712 7730 0230 - 100
645 34 64534  0.004 050 0230 - 100
645 40 64540 0.014 1.50 0.170 - 100
645 63 64563  0.079 860 0.140 25.00 100
645 96 64596  0.089 750 0.070 - 100
BS 645 34 64534  0.006 10000 0.230 - 100
B6 645 6 6456 0.002 2080 0.620 - 100
645 33 64533 0005 5470 0.230 - 100
645 93 64593 0.002 2440 0330 - 100
B6W 645 93 64593  0.000 330 0330 - 100
645 33 64533  0.000 330 0230 - 100
645 6 6456 0.003 93.30 0.620 - 100
B8 645 33 64533 0.008 7590 0.230 - 100
645 93 64593 0.002 22.20 0.330 - 100
645 5] 6456 0.000 1.90 0.620 - 100
B9 645 a3 64593 0.008 100.00 0.330 - 100
c1 645 33 64533  0.001 310 0230 - 100
645 34 64534 0.022 94.70 0.230 - 100
645 96 64596  0.001 220 0.070 - 100
L1 645 33 64533 0.003 100.00 0.230 - 100
M1 645 33 64533 0.002 100.00 0.230 - 100

* Non default value (stSIDataGA. rpt)



Flood Control District of Maricopa County
Drainage Design Management System

LAND USE
Page 1 Project Reference: DM19 PROP 6/15/2016
Sub Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description
Basin (sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Major Basin ID: 01
A1 901 0.0181 9.2 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.1792 90.8 0.30 5 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)
0.1973 100.0
A2 900 0.0110 100.0 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
0.0110 100.0
B1 900 0.0018 8.3 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
901 0.0045 207 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.0154 71.0 0.30 5 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)
0.0217 100.0
B10 110 0.0010 8.3 0.30 5 30.0 NORMAL 0.020 Rural Residential (<= 1/5 du per acre)
150 0.0010 8.3 0.15 25 30.0 NORMAL 0.040 Small Lot Residential - (2-5 dwelling units per acre)
901 0.0100 83.3 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
0.0120 99.9
B11 150 0.0080 80.0 0.15 25 30.0 NORMAL 0.040 Small Lot Residential - (2-5 dwelling units per acre)
600 0.0020 20.0 0.05 95 0.0 DRY 0.015 General Transportation (Transportation where no detail avai
0.0100 100.0
B12 730 0.0050 100.0 0.10 0 90.0 NORMAL 0.030 Passive Open Space (Includes mountain preserves and washes)
0.0050 100.0
B13 150 0.0004 133 0.15 25 30.0 NORMAL 0.040 Small Lot Residential - (2-5 dwelling units per acre)
600 0.0015 50.0 0.05 95 0.0 DRY 0.015 General Transportation (Transportation where no detail avai
901 0.0011 36.7 0.20 0 75.0 NORMAL 0.030 Recreational Open Space

* Non default value

(stLuDataSG.rpt)



Flood Control District of Maricopa County
Drainage Design Management System

LAND USE
Page 2 Project Reference: DM19 PROP 6/15/2016
Sub Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description
Basin (sq mi) (%) (IA) Impervious Cover
(RTIMP) (%)
Major Basin ID: 01
0.0030 100.0
B14 150 0.0070 17.9 0.15 25 30.0 NORMAL 0.040 Small Lot Residential - (2-5 dwelling units per acre)
230 0.0040 10.3 0.10 80 30.0 NORMAL 0.020 Community Commercial (100,000 to 500,000 sq. ft.)
600 0.0040 103 0.05 95 0.0 DRY 0.015 General Transportation (Transportation where no detail avail
901 0.0240 61.5 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
0.0390 100.0
B14A 150 0.0040 80.0 0.15 25 30.0 NORMAL 0.040 Small Lot Residential - (2-5 dwelling units per acre)
600 0.0010 20.0 0.05 95 0.0 DRY 0.015 General Transportation (Transportation where no detail avail
0.0050 100.0
B2 900 0.0012 100.0 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
0.0012 100.0
B3 900 0.0038 10.0 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
901 0.0057 15.0 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.0285 75.0 0.30 5 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)
0.0380 100.0
B4 130 0.0074 0.8 0.18 15 35.0 NORMAL 0.040 Large Lot Residential - Single Family (1 du per acre to 2 du
150 0.0250 27 0.15 25 30.0 NORMAL 0.040 Small Lot Residential - (2-5 dwelling units per acre)
220 0.0067 0.7 0.07 80 10.0 NORMAL 0.020 Neighborhood Retail Center
900 0.1237 135 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
901 0.2047 223 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.5446 59.3 0.30 5 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)

* Non default value (stLuDataSG.rpt)



Flood Control District of Maricopa County
Drainage Design Management System

LAND USE
Page 3 Project Reference: DM19 PROP 6/15/2016
Sub Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description
Basin (sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Major Basin ID: 01
B4 903 0.0066 0.7 0.20 0 35.0 NORMAL 0.050 Dedicated Open Space
0.9187 100.0
B5 900 0.0010 16.7 0.35 0 30.0 DRY 0.040 Vacant (Existing land use database only)
901 0.0050 83.3 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
0.0060 100.0
B6 600 0.0003 34 0.05 95 0.0 DRY 0.015 General Transportation (Transportation where no detail avail
730 0.0001 13 0.10 0 90.0 NORMAL 0.030 Passive Open Space (Includes mountain preserves and washes)
901 0.0083 954 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
0.0087 99.9
B6W 600 0.0002 6.5 0.05 95 0.0 DRY 0.015 General Transportation (Transportation where no detail avail
730 0.0019 61.3 0.10 0 90.0 NORMAL 0.030 Passive Open Space (Includes mountain preserves and washes)
901 0.0010 323 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
0.0031 100.1
B8 150 0.0090 818 0.15 25 30.0 NORMAL 0.040 Small Lot Residential - (2-5 dwelling units per acre)
600 0.0020 18.2 0.05 95 0.0 DRY 0.015 General Transportation (Transportation where no detail avail
0.0110 100.0
B9 150 0.0060 75.0 0.15 25 30.0 NORMAL 0.040 Small Lot Residential - (2-5 dwelling units per acre)
600 0.0020 25.0 0.05 95 0.0 DRY 0.015 General Transportation (Transportation where no detail avail
0.0080 100.0
C1 150 0.0060 25.0 0.15 25 30.0 NORMAL 0.040 Small Lot Residential - (2-5 dwelling units per acre)
600 0.0020 8.3 0.05 95 0.0 DRY 0.015 General Transportation (Transportation where no detail avail

* Non default value

(stLuDataSG.rpt)



Flood Control District of Maricopa County
Drainage Design Management System

LAND USE
Page 4 Project Reference: DM19 PROP 6/15/2016
Sub Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description
Basin (sq mi) (%) Impervious Cover
(RTIMP) (%)

Major Basin ID: 01
C1 901 0.0160 66.7 0 75.0 NORMAL 0.030 Recreational Open Space

0.0240 100.0
L1 900 0.0027 100.0 0 30.0 DRY 0.040 Vacant (Existing land use database only)

0.0027 100.0
M1 900 0.0015 100.0 0 30.0 DRY 0.040 Vacant (Existing land use database only)

0.0015 100.0

* Non default value

(stLuDataSG.rpt)



Flood Control District of Maricopa County
Drainage Design Management System

SUB BASINS
Page 1 Project Reference: DM19 PROP 6/15/2016
Sub Basin Parameters Rainfall Losses

Area ID Area Length  Slope S-Graph Lca Lag Velocity Kn IA- DTHETA PSIF XKSAT RTIMP

(sq mi) (mi)  (fUmi) (mi)  (min) (f/s) (in) (in)  (in/hr) (%)
Major Basin ID: 01
B14A 0.004 0.04 3947 VALLEY 0.02 1.10 3.17 0.035 0.13 0.26 6.16 0.160 39
A1 0.197 0.95 1341 DESERT/RANGE 0.51 16.80 4.96 0.039 0.29 0.25 534 0.258 5
B6W 0.003 0.17 1265 VALLEY 0.08 3.20 4.53 0.029 0.13 0.28 3.37 1.041 6
A2 0.011 0.19 118.3 DESERT/RANGE 0.10 5.10 3.20 0.040 0.35 0.37 5.24 0.250
B5 0.006 0.11 136.4 VALLEY 0.06 2.70 3.60 0.032 0.23 0.27 5.05 0.377
B6 0.009 0.11 133.9 VALLEY 0.06 2.50 4.01 0.029 0.19 0.25 4.45 0.524 3
B8 0.010 0.18 615 VALLEY 0.09 4.80 3.28 0.035 0.13 0.27 4.87 0.295 38
B1 0.022 0.31 184.7 DESERT/RANGE 0.15 6.40 435 0.038 0.28 0.26 5.05 0.306 -
B9 0.008 0.08 1446 VALLEY 0.04 2.20 3.36 0.034 0.13 0.28 433 0.376 43
B2 0.001 0.05 2979 DESERT/RANGE 0.02 1.40 3.00 0.040 0.35 0.36 5.05 0.281
B10 0.012 0.22 113.6 VALLEY 0.1 4.30 453 0.030 0.20 0.25 4.33 0.541 2
B3 0.038 0.57 146.3 DESERT/RANGE 0.25 10.40 4.85 0.039 0.29 0.26 5.05 0.299 4
B11 0.010 0.18 107.3 VALLEY 0.09 4.30 3.62 0.035 0.13 0.27 4.39 0.374 39
B4 0.921 333 2595 DESERT/RANGE 1.69 36.70 7.99 0.038 0.28 0.27 524 0.281 6
B12 0.005 0.13 150.4 DESERT/RANGE 0.07 2.80 4.15 0.030 0.10 0.25 3.79 0.851
B13 0.003 0.05 4082 VALLEY 0.02 .80 544 0.024 0.12 0.24 7.27 0.114 51
B14 0.038 0.33 121.2 VALLEY 0.16 5.50 5.29 0.029 0.17 0.26 5.58 0.266 23
C1 0.023 0.30 825 VALLEY 0.15 6.00 4.47 0.031 0.18 0.26 5.05 0.344 14
L1 0.003 0.12 2437 DESERT/RANGE 0.05 2.90 3.62 0.040 0.35 0.36 5.05 0.281
M1 0.001 0.10 204.1 DESERT/RANGE 0.04 2.60 3.38 0.040 0.35 0.36 5.05 0.281

* Non default value (stSubBasSG.rpt)
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HECIDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFIRNRITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 26 SEP 81,
NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE
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38
39
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41
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43
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45
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48
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THIS IS THE FORTRAN77 VERSION

¢ SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE :GREEN AND AMPT INFILTRATION
KINBMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
Id.......1. ..., 2..... O a....... S5....... 6....... I |- I 9...... 10
ID Flood Control District of Maricopa County
pes3 OM19 PROP - Oesert Mountain 19 Post Online Det Basins lst Flush
ps] 2 YEAR
D 6 Hour Storm
pO] Unit Mydrograph: S-Graph
D Storm: Multiple
1D 06/14/2016
ID WOOD/PATEL FILE NAME: DM19FT2.DAT
“DIAGRAM
IT 1 1JANSS 0 2000
10 5
N 15
-
JD 1.475 0.0001
PC 0.000 0.008 0.016 0,025 0.033 0.041 ©.050 0.058 0.066 0.074
PC 0.087 0,099 0.118 0.138 0.2186 0.377 0.834 0.911 0.931 0.950
PC 0.962 0.972 0.983 0.991 1.000
JD 1.466 0.5000
PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074
PC 0.087 0.099 0.118 0.138 0.216 0.317 0.834 0.911 0.931 0.950
PC 0.962 0.972 0.983 0.991 1.000
Jo 1.456 1.0
PC 0.000 0.008 0.016 0.025 0.033 0.041 6.0S0 0.058 0.066 0.075
PC 0.087 0.099 0.119 0.148 0,230 0.407 0.778 0.881 0.91% 0.945
PC 0.957 0.968 0.980 0.990C 1.000
Jb 1.438 2.8
PC ¢.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.076
PC 0.087 0.100 0.120 D.1863 0.252 0.451 0.694 ©.837 0.900 0.938
PC ©.950 0.963 0.975 0.988 1.000
. !
KK Al BASIN
BA 0.197
LG 0.29 0.25 5.34 0.26 5
U1 o 39 39 34 50 114 146 182 223 254
uI 279 323 344 355 374 378 378 369 357 338
u1 302 275 245 222 200 181 164 147 133 120
U1 108 94 [-1:] 75 74 62 61 53 42 42
UI 42 31 27 27 27 27 25 10 10 10
ur 10 10 10 10 10 10 10 10 10 10
(03¢ 10 10 Qo 0 o 0 o o] ] a
L]
KK R-Al  ROUTE
RS 4 FLOW
RC 0.080 0.040 0.060 980 0.0224 19.00
RX 0.00 42.00 73.00 106.00 196,00 225.00 251.00 295.00
RY 20.00 15.00 10.00 7.00 6.4Q0 5.00 13.00 1%.00
" .

HEC-1 INPUT PAGE 2
iD....... b I 2. .03, 4L S 6....... B - 9oL 10
KK A2 BASIN
BA 0.011
LG D.35 0.37 5.24 0.25 Q
urI o 7 22 45 62 70 63 46 33 23
ur 16 12 8 6 5 2 2 2 2 0
U1 0 Q ] ] [ 0 0 0 o 0
ur ] 0 o 0 o 0o [ o 0 0
uI ] ] ] 0 0 Q o] 4] o 0
*
KK CP-A2 COMBINE
HC 2



53
54
55
56
57
58
59
60

61
62

63
64
65
66
67
68
6%
70

71
72
73
74
75
76
17
78

79
80

LINE

81
82
83
B84
85

B6
87
88
B9
S0
91
92
93
94
95
96
97
9B
99
100
1c1
102

103
104
105

106

107
108
109
110
111
112

113
114

118
116

117
118
119
120

LINE

121
122
123
124

uI
uI
U1l
urI
u1

HC

D

0

28337

81 BASIN
0.022
0.28 0.26
0 12
51 39
3 3
<] 0
0 0
R-Bl ROUTE
500 0.0200
B2 BASIN
0.001
0.35 0.36
0 10
0 0
Q o
0 o]
Q 0
B3 BASIN
0.038
0.29 0.26
0 12
118 113
27 23
3 3
0 0
CP-B3 COMBINE
2
,,,,,,, 1.......2
R-CPB3 ROUTE
2 FPLOW
D.060 0.040
0.00 7.50
10.00 ?.50
B4 BASIN
0.921
0.28 ¢.27
0 84
243 243
580 602
810 810
748 720
463 445
299 224
iB8 155
128 S0
58 58
58 30
21 21
21 21
21 21
DVOC DIVERT
DTQC 0.00
0.0 2000.0
0.0 2000.0
DETOC STORAGE
1 STOR
0.26
4.00
1.00
DVOCRETRIEVE
DTOC
B4C COMEINE
2
DVOD DIVERT
DTOD 0.00
0.0 20000.0
0.0 20000.0
4444444 1.......2
DETOD STORAGE
1 5TOR
0.42

5.05
23
29

0.013

5.05
19

oo

5.05
12
105
19

0.060
15.00
5.00

5.24
ad
297
598
810
694
432
259
158
90
58
21
21
21
21

1050,

oo
o oo

0.59
9.00
2.00

0.31
55
23

OO0 OoONw®

26
8B
1?

[= = i = e N

CIRC

OO0 O0OOND

47
74
13

HEC-1 INPUT

300
18.00
5.00

0.28
B4
329
694
810
650
399
259
159

58
21
21
21

oo
oo

0.95
12.00
3,00

0.0100
21.00
5.00

B84
364
€95
810
614
383
235
159

90

58

21

21

21

Do
oo

1.48
15.00
4.00

10
12

3.500

0000~

66

10.00
23.00
5.00

84
405
721
810
589
367
231
143

90

58

21

21

21

[= =}
o a

111

ooo

ODOOO

83
54

30.50
7.50

84
445
747
803
585
360
231
130

S0

58

21

21

21

0

oo
(==}

106

oo o™

coocoo

99
LE]

3B.00
10.00

470
752
177
531
329
198
130
S0
58
21
21
21

co
(=]

@

coom

©Qoocoo

110
38

o

B4
S11
771
766
511
329
189
i30

87

s8

21

21

21

oo
oo

N

coowao

ooocoo

117
32

[}

173
545
764
760
494
299
189
130
S8
58
21
21
21

(= =]
(-]

PAGE 3

PAGE 4



125
126

127
128

129
130

131
132

133
134
135
13¢
137

138
133

140
141
142
143
144

145
146
147
148
149
150
151
152

153
154
155
156
157
158

LINE

159
160

161
162

163
164
165
166
167
168
169

170
171
172
173
174
175
176
177

178
179

180
181
182
183

184
185

186
187
188
189
190
191
192
183

U1
U1
uI

D

ur
uI
uI
[ 8
uI

DVODRETRIEVE
DTOD

B4D COMBINE
2

CP-B4 COMBINE
2

R-CPB4 ROUTE
1 FLOW
0.060 a.040
0.00 18.90
2635.0 2630.00

CP-B5 COMBINE
F4

R-CPBS ROUTE

2 FLOW

0.060 0.040

0.00 18.5¢

2635.0 2630.00

Bé BASIN
0.009

0.19 0.25

0 26

o} 0

0 0

o 0

Q [}

BB BASIN
0.010

0.13 0.27

Q 7

10 €

[ a

AAAAAA 1.......2

[ Qo

0 a

CP68 COMBINE

DET68 STORAGE
1 STOR
0.09

1.00

2608.0 2605.00

2612.0 20.00

B6W BASIN
a.003

0.13 Q.28

0 5

0 o]

0 Q

0 0

a 0

CP-6W COMBINE

DV-B7 DIVERT
DT-B7 0.00
0.0 150.0
0.0 4.0

DV-B7RETRIEVE
oT-B7

Bl4A BASIN

0.004
0.13 0.26
0 62
0 0
0 0
0 0
] 0

9.00
2.00

0.060
43.80
2629.00

0.060
43.BO
2629.00

4.45
78

[~ ==]

4.87
25

2610.00

2.37
16

ocooco

6.16

@
o0 oC W

0.0300 2631.00
91,60
2629.00

12.00  15.00

3.00 4.00
300

$4.80 81.50

2625.00 2625.00

650 0.0300

54.80 81.50

2625.00 2625.00

0.52 3

129 74

0 0

0 0

0 0

a [\

0.30 38

3s 55

2 2

0 0

HEC-1 INPUT

....... 4.......5

0 0

0 0

0.37 0.58

2.00 2.00

2611.00 2612.00
1.50

1.04 6

29 32

0 0

o 0

0 0

o 0

450.0 500.0

12.0 15.0

0.16 39

9 0

o 0

[ o

o 0

0 [

HEC-1 INPUT

2631.00
91.60
2629.00

-

cCQocow

750.
19.

co0oO0o~N

(=l el ==y =4

120,00
2630.00 2631.00

120.00
2630.00 2631.00

S00.
20.

o000 ow

cooow

0
°]

OCcOoCOoOo

160.00

160.00

OO0 O0M~

OooDoDa

1050.0
22.0

[=i=lR= =)

oooaco

ODOCOw

1200.0
24.0

(===l

oo
(=l =4

ooooo

(==l =g = R

CO0COoOOo

PAGE

PAGE

1



LINE

194
195

196
19?7
198
19%
200
201

202
203
204
205
206
207
208
209

210
211
212
213

214
215

216
217
218
219
220

221
222
223
224
225
226
227
228

LINE

229
230
231
232

233
234
235
236
237
238
239
240

241
242
243
244
245
246
247
248

249
250
251
252

253
254

255
256
257
258
259
260
261
262

263
264

U1
vI
uI
uI
u1

In

DT
D1
DQ

*

U1
Ul
uI
u1
ux

DT

2606.0

BS
0.00B
0.13

00 0O

DV-B9
DT-BS

0.0

CP-B39

R-CPB9S
1
0.060
0.00
2608.0

B10
0.012
0.20

(=]

o0 O

DV-B10
DT-B1D
0.0
0.0

Bl2
0.005
a.10

(=]

[« ==

B14
0.038
0.17

58

bDvV-B14
DT-B14
0.0
0.0

Cp-Bl14

DvV-Cl
DT-C1

COMBINE

STORAGE
STOR
0.22
1.00

2607.00

BASIN

0.28

cooo

OIVERT

0.21
1000.0
1000.0

COMBINE

RCUTE
FLOW
0.040
55.30
2600.00

BASIN

0.25

DIVERT

0.32
1000.0
1000.0

BASIN

0.25
11

coo

BASIN

0.26
23
39

DIVERT

1.03
1000.0
1000.0

COMBINE

BASIN

0.26
13
29

DIVERT
.61

0.47
1.00

0.77
2.00

1.10
50.00

2608.00 2609.00 2610.00

4.33
93

oo oo

ooo
oo o

0.060
123.80

0.238
116

©0oO0

(==l
oo

750
129,00

43
50

oo

oo

0.030D
141.80

2598.00 2596.00 2596.00

4.33

ooouw

c o
oo

3.79
a1

Qoo

5.58
67
24

(=l
ocoo

5.05
33
22

0,54
58
o

o
o
0

caoooonN

HEC-1 INPUT

oo
oo

ca
o o

-

oo oOowm

(=
(==

2605.00
146.00
2597.80

102

oo
(==} Q00O

N

O0OooN

222

aco

104

D OO~

D00 ON

[=3a]
oo

155.20
2598.00

[= =]
oo

-

SOoooN

274

aco

(==}
oo

155

=N =Nl

Oo0oocoo

oo
[-%-1

188.60
2605.00

47

ooaocC

o0 Oon

198

oco0o

oo
oo

128

caoo

oooao

(= =}
o

23

oooca

coo0O0Ww

149

= =1 =]

(=]
oo

©

oCcO0OOCwW

oo

c o
(==

coocaco

-

QOO0 oW

10

OO0 00+

io08

oo

Q0o

-

coo0oCm

PAGE 7



265
266

LINE

267
268
269
270

271
272
273
274

275
276
277
276
279
280
281
282

283
284
285
286

287
288

289
290
291
292

293
294

295
296

297
298
299
300
301
302
303
304

LINE

305
306
307
308

309
310
311
312
313
314
315
316

317
318
319
320

321
322
323
324

325
326
327
328
329
330
33
332

oI a.0
bQ 0.0
L]

I, ......1
KK DVC-K
DT  DTC-K
o1 0.0
0o a.0
L]

KK DVG-H
DT DTC-H
DI 0.0
0Q 0.0
*

KK B13
BA  0.003
LG 0.12
(3¢ 0
UL 0
Ul 0
(954 0
(54 0
*

KK DV-B13
DT DT-B13
DI 0.0
%) 0.0
L]

KK CPB13
HC 2
N

KK OVGF
oT DVGF
3¢ 0.0
DQ 0.0
*

KK R-Bl13
RK 450
L]

KK  CPGAL
HC 2
»

KK B85
BA  0.006
LG 0.23
uI 0
534 0
uI o
654 0
(634 0
.

ID....... 1
KK  DV-BS
DT DT-BS
DI 0.a
nQ 0.0
»

KK B11
BA  0.010
LG 0.13
uI o
U1 6
uI o
uI o
uI o
*

KK DV-C11
DT DT-C11
DI 0.0
DQ 0.0
*

KK DV-Bll
DT DT-B11
DI 0.0
DQ 0.0
-

"

KK L1
RA  0.003
LG 0.35
uI 0
ur 1
Ut 0
ur [
U1 a

1000.0
1000.0

DIVERT
0.00
1000
1000

DIVERT
0.00
1000
1000

BASIN

0.24

aoo0oo0

DIVERT

0.0B
1000.0
1000.0

COMBINE

DIVERT
0.00
1000
1000

ROUTE
0.0080

COMBINE

DIVERT

0.55
1000.0
1000.0

DIVERT

1000.0
1000.0

DIVERT

0.26
1000.0
1000.0

BASIN

(=]
W

CoO0O0oOOn

-

oo
coa

7.27
33

(==l =

oCca
oQo

oo
I-X-N

0.013

5.05

'Y
cooouw

==
(=Rl

coo
coo

5.05

[N
coO0oO0oW

c.0
0.0

0.0
0.0

HEC-1 INPUT

[=N=}
oo

N N

o
o

(==
oo

0.38
B8O
[

]
0
0

oo (=]
(==l

oo

w

SO0 O0a+

[= =]
oo

o
o

CIRC

HEC-1 INPUT

oo
oo

0.28

[
OCcOOCW

c o

©c o
[=N-]

N

occowo

[=]
(=]

o
(=]

o
o

Q

oo0oQoo

4.000

ocC
(==

oo

oooouw

-

[= ===

oo

(==}

(==}

oo
oo

c o

oo
(o=}

oo
(=1l

oo

oo

cocoeoca

c o

-

oOoooo

15

OO

oooo-w

oo
(==}

oo
(==}

oo
[-~-N-N-N-] ==

(==
Qo

[=]=]
[=JR=]

OOCCN

39

oooo

oo
oo

Qo
[--1

(=== N

o a oo
(=] Ooo0oo0coo

o
(=3

OCcCoDoON

"

Oo0O00Cw

(=N =]
ocCc

oQooNn

oo (==}
coooco oo oo

o
a

=]
[=]

ocooDoo

-

oo OO O M

oo

oo
oo

COoOCOo»

PAGE
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SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE {V) ROUTING {--->) DIVERSION OR PUMP FLOW
NO. {.) CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW
28 Al
v
\4
38 R-Al
43 . A2
51 CP-A2............
53 . Bl
v
. v
61 . R-B1
63 . . B2
71 . . . B3
79 . . CP-B3............
v
. . v
Bl . . R-CPB3
Bé . . . B4
104 . . .  mmmme—— > DTOC
103 . . . Dvoc
. . v
. . . v
107 . . . DETOC
114 . . . . DTCC
113 . . . .
115 . . . BAC. . ... .......
118 - . . (e > DTOD
117 . - . DVOD
v
. . . v
121 . - . DETOD
128 . . . 0TOD
127 . - .
129 . BAD. .. ... ...l
131 . . CP-BA............
. v
. . v
133 . . R-CPB4
138 . CP-BS......... -
v
. v
140 . R-CPBS
145 . . BE
153 . . . B8
161 . . CPBB............
v
- . v
163 . . DETER
170 . . . Bé6W
178 . CP-8W. . ... i
1B1 . cvemm———— > DT-87
180 . DV-B7
185 . . K DT-B?

184 . . " pv-B7



186 . B . B14A

194 . N CP-V?.. ... ..i...

. v
N N v
196 . . DETBV?
202 . . . 89
211 . . . Smmm e >  DT-BS
210 . . . DV-B9
214 . CP-B......oiiiiinrinnnns
v
. v
216 . R-CPBS
221 . . B10
230 . . B s > DT-B10
229 . . DV-B10
233 . . . B12
241 . . . . B14
250 . . . . Smm————— > DT-Bl14
249 . . . . DV-B14
253 . CP-Bl4................... e
255 . . . c1
264 . . Lmmmeme- >  0T-Cl
263 . . pv-c1
268 . . EEEEET > DTC-K
267 . . DVC-K
272 . . Lemmm e > DTC-H
271 . . DVC-H
275 . . . B13
284 . . . .
283 . . . DV-B13
287 . . CPBI3............
290 . . Lmmmm e > DVGF
289 . . DVGF
v
. . v
293 . . R-B13
295 . CBGAL............
297 . . BS
306 . . s > DT-BS
305 - . DV-BS
309 . . . 811
318 . . . Lmmmmeas > DT-C1i
317 . . . DV-C11
322 . . . Lmmmeme > DT-B1l
321 . . . DV-B11
325 . . L1
333 . . . . . M1

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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*

*
*
-
*
-
*
.

FLOOD HYDROGRAPH PACKAGE

RUN DATE

10 IO

iT

12 Jo

13 PI

18 JD

17 P1

JUN 1998
VERSION 4.1

(HEC-1}

15JUN16 TIME 20:59:37

Flood Control District of Maricopa County

*
*
»
*
+

L T R Ty L

L e e s

* *
* U.S. ARMY CORPS OF ENGINEERS >
* HYDROLOGIC ENGINEERING CENTER *
» 609 SECOND STREET .
A DAVIS, CALIFORNIA 95616 *
* {916) 756-1104 >
* *
. *

AR R A AR R AR R P R AR R AN NN NAR RSN NI TN

DM19 PROP - Desert Mountain 19 Post Online Det Basins lst Flush
2 YEAR

6 Ho

ur Storm

Unit Hydrograph: S-Graph
Storm: Multiple

06/1

4/20186

WOOD/PATEL FILE NAME: DM19FT2.DAT

OUTPUT CONTROL VARIABLES
S PRINT CONTROL
0 PLOT CONTROL

IPRNT
IPLOT
QSCAL

0. HYDRQGRAPH PLOT SCALE

HYOROGRAPH TIME DATA

1 MINUTES INK CCMPUTATION INTERVAL

NMIN
IDATE 1JAN9Y9 STARTING DATE
ITIME 0000 STARTING TIME
NQ 2000
NDDATE 2JANS9 ENDING DATE
NDTIME 0919 ENDING TIME
ICENRT 19 CENTURY MARK
COMPUTATION INTERVAL .02 HOURS

TOTAL TIME BASE 33.32 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEP
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

INDEX STORM NO.
STRM
‘TRDA

TH

1

SQUARE MILES
INCHES
FEET

CUBIC FEET PER SECOND

ACRE-FEET
ACRES

DEGREES FAHRENHEIT

1.48 PRECIPITATION

.00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

.00
.00
.00
.00
.ao0
.00
.0a
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

INDEX STORM NO.
STRM
TRDA

PRECIPITATION
.00
.00
.00
.00
.00
.00
.00
.ao
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

2

PAT
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.01
.01

.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.bo
.co
.00
.00
.c0
.0l
.01
.01
.03
.01
.01

.00
.00
.00

.00
.00

.00
.00

DEPTH

1.47 PRECIPITATION DEPTH

.50 TRANSPOSITION DRAINAGE AREA

TERN

.00
.00
.00
.00
.00
.00
.00
.00
.00

NUMBER OF HYDROGRAPH ORDINATES

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.ao
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00
.00
.00
.a0
.a0
.00
.00
.00

.oo
.00
.00
.00
.ao
.00
.00
.00
.00

.00
.oo
.00
.00
.00
.00
.00
.00
.oo
.00
.00
.00

.00
.00
.00
.00
.oo
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00

.00
.00

.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00 .00 .00
.00 .00 By
.00 .00 .00
.00 .00 00
.00 .00 .00
.00 .00 00
.00 .Q0 .00
.00 .00 .00
.00 .00 .00
.00 00 00
.00 .00 .00
.00 .00 .00
.00 .Q0 .00
.00 .00 .oo
.00 .00 .00
.00 .00 .00
.00 .00 o0
.00 .00 .00
.00 .00 00
.01 .01 .01
.01 .01 .01
.01 .01 W01
.03 .03 .03
.03 .03 .03
.01 .01 .01
.00 .00 .00
.00 .00 00
.00 .00 .ao0
.00 .00 .00
.00 .00 .00
.00 .00 .00
.0Q .00 .00
.Q0 .60 .00
.00 .00 .00
.00 .04 .00
00 .00 oo
.00 .00 .00
.00 .00 .00
.Qqo .00 .00
.a¢ .00 .00
.Qo .00 .00
.0a .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00



20 Jo

21 PI

24 SO

25 pI

.00 .00
.00 .00
00 .00
oo .00
00 .00
.00 .00
a0 .00
.Qo .00
.00 .00
.ao Reld]
.00 .00
.01 .01
.01 .Ql1
.01 .01
.03 .03
.01 .01
.01 .01
.ae .00
.a0 .00
.aa .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .do
.00 .00
.00 .00
INDEX STORM NO. 3
STRM
TRDA 1.00
PRECIPITATION PATTERN
.00 .00
.00 .00
.00 .00
.00 .q0
.00 .00
.00 .00
.00 .00
.00 .ao
.00 .00
.00 .a0
.00 .a0
.00 .00
.00 .a0
.00 .00
.a0 .aa
.00 .00
.00 .00
.00 .00
.ao .00
.90 .00
.01 .01
.01 .01
.01 .01
.02 .02
.01 .01
.01 .01
.00 .60
.00 .00
.00 .00
.00 .00
.00 .ao
.go .00
.ao0 .00
.00 .0a
.ao .00
.a0 .00
INDEX STORM RNO. 4
STRM 1.44
TRDA

1.46 PRECIPITATION DEPTH
TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.o0
.00
.00
.00
.00
.01
.01
.01
.02
.1
.01
.00
.00
.00
.00

.00
.00
.ao0
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.Q8
.00
.00
.00
.00
.oe
.0o
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.ao
.01
.Qa1
.ol
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.o
.00
.00
.00
.0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.ol
L0l
.01
.03
.01
.01
.o¢
.00
.00
.00
.00
.00
.00
.00
.00
.00

.Q0
.00
.a0
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00
.00
.Q0
.00
.aa
00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.a0
.00
.00

PRECIPITATION DEPTH
2.80 TRANSPOSITION DRAINAGE AREA

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.o
.00
.00
.0Q
.00
.00
.00
.ao0
.00
.a0
.Q0
.00
.00
Beld]
.Qa
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.a0
.00
.00
.a0
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.o0
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.oo
.00
.00
.01
.01
.01
.02

.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.Q0
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.90
.Qo0
.00
.00
.00
.00
.00
.00
.Qo
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00

.oo

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.Co
.00
.00
.00
.00
.00
.00
.00
.go
.0D
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
,00
.00
.00
.00
.00
.00
.00
.00
.00
.00
N

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.Q0
.00
.00
.o
.00
.01
.01
.01
.02
.02
.01
.DD
.00
.00
.00
.00
.00
.00
.00
.00
.00
,00

,00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.Q0
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.Q0

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00
.oc
.00
.00
.oC
.00
.00
.00
.0
.DD
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.0
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00



.Q0 .00 .00 .00 .00 .00 .oc .00 .00 .00

.00 .aa .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .a0
.00 .a0 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .ao .00 .00 .00 .00 .00 .00 .00 .00

AkR AR TRk ARE hkk EEE AN RRE kAR AT KA Rk REX ped kRt dEd Fad ddk hhh kb Rk bR kR R AR AR AR AR Rl FER ERk KR kW

BEETTEERNCTRAS

" *
107 KK * DETOC ~ STORAGE
» *

L2222 2 T2 2 TN

108 X0 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT Q PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

AP KRk WAk hE P £ Ak AAN hPR KRR AWF PR FEF RRE HEa MK KRE KRN RRR R NEN KRR RER RANR RRW WNAR KRN SAW FWW wEF FEk ERK RTT TR FRa

TR R RN AR NN T

> .
121 KK > DETAD » STORAGE
- .

PRFFRAR NN R DR

122 k& OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

*PE RThk ke FRR FER P FRR RAR RAF MkF AEE Rk R RN RAR AN Kk wdd PR R ENE FIT ARN FNE AN FAk kEE RRE RRR XRR AW kR R A kA

AR EEIF AR T CE R

« -
163 XK . DETé8 + STORAGE
* -

LEA LR RR 2222 T

164 KO OUTPUT CONTRCL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

Whk khkk skd RAR hEh REE AN FRP REE ANE RN NXA EAF A kk kR kAR ARN ko AXX RNE NER NER RRE REAR WAW REw WRW Wk Ak RwR RRe ARk AR

ERRERIRET NN S S

* "
196 XK * DETRV? STORAGE
* -

2T T T

197 KO OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE



OPERATION

HYDRCGRAPH

ROUTED TO

HYDROGRAFPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAFH

HYDROGRAFH

2 COMBINED

ROUTED TO

HYDROGRAFPH

3 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

DIVERSION TO

STATION

R-Al

CP-A2

Bl

R-Bl

B2

B3

CP-B3-

R-CFB3

B4

DTOC

pvoc

DETQC

DVvVOoC

B4C

DTOD

DVOD

DETOD

ovop

CP-B4

R-CPB4

cp-85

R-CPBS

B6

CP68

DET&8

Bew

CP-6W

0T-B?

PEAK
FLOW

131.

128.

10.

128.

21.

21.

31.

31.

31.

236,

236,

2386.

23€6.

236€.

236.

236.

234.

233.

231,

230.

13.

21.

230.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

4.15

.00

.00

.00

.00

4.43

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
AREA

6-HCUR 24 -HOUR 72-HOUR
9. 2. 2 .20
9. 2. 2 .20
0. 0. 0 .01
10. 2. 2 .21
1. 0. 0 .02
1. 0. 0. .02
0. 0. 0 .00
2. 0. 0 .04
2. 0. o .04
2. 0. 0 .04
33, B. 6 .92
33. 8. §. .92
0. 0. 0 .92
0. 0. 0 .92
33. 8. € .92
33. 8, 6 .92
33. 8. & .92
0. 0. 0. .92
Q. 0. o .92
33. B. 6 .92
33. B. 6 .92
34. 8. 3 .96
34. 8, 6 .96
4. 9. & .98
34. 9. 6 .98
0. Q. 0 .01
1. 0. [} .01
1. 0. 0, .02
1. 0. 0 .02
0, 0. 0 .00
35. 9. 6 1.00
1. 0. 0. 1.00

MAX IMUM
STAGE

TIME OF
MAX STAGE



HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

DIVERSION TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

DIVERSION TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

AT

AT

AT

DIVERSION TO

HYDROGRAPH

4 COMBINED

HYDROGRAPH

AT

AT

AT

DIVERSION TO

HYDROGRAPH

AT

DIVERSION TO

HYDROGRAPH

AT

DIVERSION TO

HYDROGRAPH

HYDROGRAPH

AT

AT

DIVERSION TO

NYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDRCGRAPH AT

ROUTED TO

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

DV-B7

Dv-B7

B14A

CP-v7

DETBV7

B9

DT-BY

ov-B9

CP-BS

R-CPBY

B10

DT-B10

DV-B10

Bl2

Bl14

DT-B14

Dv-B14

cP-Bl4

o) §

DT-Cl

pv-c1

DTC-K

DVC-K

PTC-H

pvCc-R

B13

DT-B13

DV~-B13

CPB13

DVGFE

DVGFE

R-B13

CPGAL

BS

DT-B5

223.

10,

11,

10,

11.

223.

222,

10.

47,

47,

37.

222.

25.

25.

222,

.00

.00

4.

34.

34.

34.

34.

.00

.00

.00

.00

.00

.01

.01

.01

.02

.02

.01

.01

.01

.00

.04

.04

.04

.07

.02

.02

.02

.02

.02

.02

.02

.00

.00

.00

.03

.03

.03

.03

.10

.01

.01



HYDROGRAFR AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

DIVERSICN TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

DvV-B5

Bl1l

DT-C11

Dv-C11

DT-B11

DV-Bl11

L1

M1

13.

.00

.01

.01

.01

.01

.01

.01

.ca

.00



ISTAD ELEMENT DT

{MIN)

FOR STORM = 1

R-B1 MANE .31

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR STORM = 2 STORM AREA
' R-B1 MANE .3

CONTINULITY SUMMARY (AC-FT} - INFLOW=

! FOR STORM = 3 STORM AREA (SQ MI) =

R-B1 MANE .32z

CONTINUITY SUMMARY (AC-FT} - INFLOW=

FOR STORM = 4

R-B1 MANE .31

CONTINUITY SUMMARY (AC-FT} - INFLOW=

FOR STORM = 1

R-Bl3 MANE -41

CONTINUITY SUMMARY (AC-FT} - INFLOW=

FOR STORM = 2 STORM AREA (SQ MI) =

R-Bl3 MANE .42

CONTINUITY SUMMARY (AC~FT) - INFLOW=

FOR STORM = 3 STORM AREA (SQ MI) =

R-Bl3 MANE .38

CONTINUITY SUMMARY (AC-FT) -~ INFLOW=

! FOR STORM = 4

R-B13 MANE .47

. CONTINUITY SUMMARY (AC-FT) - INFLOW=

*¥* NORMAL END OF HEC-1 #e¥

STORM AREA (SQ MI) =

SMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
{FLOW IS DIRECT RUNOFF WITEOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

STORM AREA (SQ MI) =

STORM AREA (SQ MI) =

STORM AREA (SQ MI) =

PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK
(CFS) (MIN} {(IN) {MIN) (CFS) (MIN)
.00
21.32 242,49 .40 1.00 21.29 243.00
+4734E+00 EXCESS= .0000E+00 OQUTFLOW= .4734E+00 BASIN STORAGE=
(SQ MI) = .50
21.05 242 .51 .40 1.00 21.01 243.00
.4667E+00 EXCESS= ,0000E+00 QUTFLOW= .4667E+00 BASIN STORAGE=
1.00
14.69 242.84 .29 1.00 14.68 243.00
.3390E+00 EXCESS= .0000E+00 QUTFLOW= .3390E+00 BASIN STORAGE=
2.80
5.30 243.35 .13 1.00 5.26 243.00
.1480E+00 EXCESS= .0000E+00 QUTFLOW= .1480E+00 BASIN STORAGE=
.00
3.71 240,86 .04 1.00 3.71 240,00
-5032E-01 EXCESS= ,0000E+00 OUTFLOW= .S0S2E-01 BASIN STORAGE=
.50
3.68 240,73 .04 1.00 3.67 240.00
.4921E-01 EXCESS= .0000E+00 OUTFLOW= .4924E-01 BASIN STORAGE=
1.00
2.69 240.74 .03 1.00 2.69 241.00
<3451E-01 EXCESS= .0000E+00 OUTFLOW= .3471E-01 BASIN STORAGE=
2.80
1.24 240,93 .01 1.00 1.24 241.00
-1741E~01 EXCESS= ,0000E+00 OUTFLOW= .1761E-01 BASIN STORAGE=

VOLUME

(IN}

.4qQ

.3981E-14 PERCENT

.40

.395BE-~14 PERCENT

.29

.3900E-14 PERCENT

.13

.3507E-14 PERCENT

.04

.7473E~-14 PERCENT

.04

.7400E-14 PERCENT

.03

.7444E-14 PERCENT

.01

.7703E-14, PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



10-year HEC-1 Model
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*

-
*
«
*
+ RUN DATE
-

-

FLOOD HYDROGRAPH PACKAGE

JUN 1998

VERSION 4.1
15JUN16 TIME 20:59:46

L Ry T T e A R R R

(HEC-1)

"
-
~
*
-«
«
«
»

FRRARA R A AR R AR AR AR RS R R P TIR AN A A AIANS

*
»
"
»
*
.
-
*

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORMNIA 95616
(916) 756-1104

ARAN T T T T AR AR A AN ST H R AR AR AR AR NP RN

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HEC1KW.

THE DEFINITIONS CF VARIABLES -RTIMP- AND

-~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION QF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2B SEP 81. THIS IS THE FORTRAN77 VERSION

' NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGERCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FFEdUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

(4
-
z
m

DN A WN -

11
12

14
15
16
17
18
19
20
21
2z
23
24
25
26
27

28
29
30
3
32
33

35
36
37

38
29
40
41
42

LINE

43
44
45
46
47
48
49
50

51
52

REC-1 INPUT

DM19 PROP - Desert Mountain 19 Post Online Det Basins 1lst Flush

0.041 0.050 0.058

0.377 0.834 0.811

0.041 0.050 0.058

0.377 0.834 0.9811

0.041 0.450 0.058

0.407 0.778 0.881

0.042 0.051 0.05%

0.451 0.694 0.837

114 146 182

378 378 369

181 164 147

62 62 53

27 25 10

10 10 10

[} Q i}
19.00

225.00 251.00 285.00

5.00 13.00 15.00

...... [P R - |

70 63 46

2 2 2

0 0 [

0 0 o]

0 ] 0

ID....... 1. 2000000030 4.......5.
ID Flood Control District of Maricopa Caunty
1D
1D 10 YEAR
ID 6 Hour Storm
1D Unit Hydrograph: S-Graph
1D Storm: Multipla
b} 06/14/2016
10 WOOD/PATEL FILE NAME: DM1GFT1O0.DAT
*DIAGRAM
IT 1 1JAN99 1] 2000
10 5
IN 15
-
JD 2.182 0.0001
PC 0.000 c.0c08 0.016 0.025 0.033
PC 0.087 0.099 0.118 0.138 0.216
PC 0,962 0.972 0.983 0.991 1.000
Jo 2.169 0.5000
PC Q.000 0.008 0.016 0.025 0.033
PC 0.087 0.089 g.118 0.138 0.216
PC 0.962 0.972 0.983 0.991 1.000
Jo 2.154 1.0
PC 0.000 0.008 0.016 0.02% 0.033
PC 0.087 0.099 0.11% 0.148 0.230
PC 0.957 0.968 0.980 0.990 1.000
JD 2.127 2.8
PC 0.o00 0.009 0,016 0.025 0.034
PC 0.087 0.100 0.120 0.1863 0.252
PC 0.950 Q.963 0.975 0.588 1.000
*
KK Al BASIN
BA 0.197
LG 0.29 Q.25 5.34 0.26 5
uI 0 39 39 39 S50
uI 279 323 344 355 374
U1 302 275 24s 222 200
[$3¢ 108 94 B8 5 74
ur 42 31 27 27 27
U1 10 10 10 10 10
ur 10 10 0 0 o]
*
KK R-Al  ROUTE
RS 3 FLOW
RC 0.060 0.040 0.060 9BC 0.0224
RX 0.00 42.00 73.00 106.00 196.00
RY 20.00 15.00 10.00 7.00 6.00
- .

HEC-1 INPUT
ID....... 1....... 2....... I U 5
KK A2 BASIN
BA Q.011
LG 0.35 0.37 5.24 0.25 [}
ur o] 7 22 45 62
uI 16 12 ] 6 5
uI ] 0 0 a o}
uI 0 0 0 0 aQ
U1 0 0 0 0 o}
L]
KK  CP-A2 COMBINE
HC 2

0.066
0.931

0.066
0.831

0.0868

(=]

.067
0.9%00

223
357
133
42
10
10

w

OO ONW

c.074
0.950

0.074
0.950

0.075
D.945

0.076
0.938

254
338
120
42
10
10

n

0OCOoOCW

PAGE

PAGE

"
»
.
-
"
-
*



53 KK Bl BASIN

54 BA 0.022
55 LG 0.28 0.26 5.08 0.31 4
56 I o 12 23 55 81 101 11 106 )] 66
57 ur 51 39 29 23 17 12 9 8 S 3
58 ur 3 3 3 3 <] 0 ] o o] o]
59 Ul ] 0 Q 0 a 1] 0 Q Q Q
60 ut o 0 0 1] 0 0 0 [} <] <]
v
(3} KK R-Bl ROUTE
62 RK 500 0.0200 0.013 CIRC 3.500
-
63 KK B2 BASIN
64 BA 0.001
65 LG 0.35 0.38 5.05 0.28 0
66 uI [ 10 19 7 2 1 ] [} o] 0
67 Ul 4] o 0 Q 0 0 0 ] 0 0
68 [8)¢ 0 a 2} 0 o o o} ] 0 o]
69 828 0 0 0 0 ] [} o] o} 0 Y]
70 [)¢ [0} 0 0 0 o 0 [J 4 o 0
.
71 KK B3 BASIN
72 BA 0.038
73 LG 0.29 Q.26 5.085 0.30 4
74 [+ 0 12 12 26 47 66 83 99 110 117
75 uI 118 113 108 88 74 63 54 45 38 32
76 [ ¢ 27 23 15 17 13 13 8 -] 8 5
77 Ul 3 3 3 3 3 3 3 3 3 0
78 uI 0 Q 0 0 0 [ (¢} 0 0 0
*
79 KK CP-B3 COMBINE
8o RC 2
.
HEC-1 INPUT PAGE 3
LINE ID....... b 2....... ..., a....... 5....... 6. 2SN 8....... 9. 10
B8 KK R-CPB3 ROUTE
82 RS 1 FLOW
83 RC 0.060 0.040 G.060 300 0©.0100 10.00
B4 RX 0.00 7.50 15.00 18.00 21.00 23.00 30.50 38.00
BS RY 10.00 7.50 5.00 5.00 5.00 5.00 7.50 lo.00
.
BE KK B4 BASIN
B7 BA 0.821
88 LG 0.28 0.27 5.24 0.28 6
8s 829 0 84 B4 B4 B4 B4 84 -1 B4 173
90 uI 243 243 297 329 364 405 445 470 511 545
91 uI 580 602 598 694 €95 721 747 752 771 764
92 U1 810 sle 810 810 810 810 803 777 766 760D
93 [%) 4 748 720 694 650 614 589 589 531 511 494
94 vl 463 445 432 399 393 367 360 329 329 299
95 ur 29% 274 259 259 235 231 231 198 i89 189
96 U1 188 159 159 15% 159 143 130 130 130 130
97 uI 128 90 90 94 90 90 30 90 87 58
98 U1 58 58 S8 58 58 se 58 58 se 58
9% U1 58 30 21 21 21 21 21 21 21 21
100 oI 21 21 21 21 21 21 21 21 21 21
101 vz 21 21 21 21 21 21 21 21 21 21
102 ur 21 21 21 21 21 o} 0 1] o 0
-
103 KK DVOC DIVERT
104 DT DTCC 0.00 1050.0
105 DI 0.0 2000.0 0.0 0.a 0.0 0.0 0.0 0.0 0.0 0.0
106 DR 0.0 2000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
*
1067 KK DETOC STORAGE
108 KO
109 RS 1 STOR
110 sv 0.26 0.59 0.99 1.48
111 SQ 4.00 9.00 12.00 15.00
112 SE 1.00 2.00 3.00 4.00
.
113 KK DVCCRETRIEVE
114 DR DTOC
*
115 KK BAC COMBINE
116 RBC 2
*
117 KX DVOD DIVERT
118 DT DTOD o.co 975.0
119 DI 0.0 20000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
120 DQ 0.0 20000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.
HEC-1 INPFUT PAGE 4
LINE I0....... 1....... 2. ...0., ..., 4. S L6 7o, 8. .....9...... 10
121 KK DETQD STORAGE
122 KO
123 RS 1 STOR
124 sv .42 0.89 1.42 2.01



125
126

127
128

128
130

131
132

133
134
135
136
137

138
139

140
141
142
143
144

145
146
147
148
149
150
151
152

153
154
155
156
157
158

LINE

159
160

161
162

163
164
165
166
167
168
169

170
171
172
173
174
175
176
177

178
179

180
181
182
183

184
185

186
187
188
189
190
191
192
193

KK

uI
uT
ur
vI
uI

LG
Ul
UI
U1

ss

(158
(53¢
U1
vr
ur

4.00
1.00
DVODRE TRIEVE
DTOD
B4D COMRINE
2
CP-B4 COMBINE
2
R-CPBQ ROUTE
1 FLOW
0.060 0.040
0.00 18.90

2635.D 2630.00

CP-B5 COMBINE
2

R-CPBS ROUTE
1 FLOW
0.060 0.040
0.00 18.90
2635.0 2630.0Q

B& BASIN
D.008%

0.19 0.25

o 26

0 "]

0 1]

0 0

o 1]

BE BASIN
D0.010

0.13 0.27

0 ?

1o 6

4 4]

....... 1.......2

0 o

0 0

CPE6B COMBINE
2

DET68 STORAGE
1 STOR

0.09
1.00

2608.0 2605.00

2612.0 20.00

B6W BASIN
0.003

Q.13 0.28

D 5

[ 0

o o

] 0

¢} ]

CP~6W COMBINE
3

DV-B7 DIVERT
DT-B7 0.00
0.0 150.0
0.0 4.0

DV-B7RETRIEVE
DT~B7

Bl4A BASIN

0.004

0.13 0.26
0 62
[} 0
0 0
0 D
0 o

9.00
2.00

0,060
43,80
2629.00

0.060
43,80
2629.00

4.45
18

ooo

25

0.21
1.00
2610.00
2.80

16

coooo

w
o
w oo
(==~

6.16

Q000

12.00 15.00

3.00 4.00

300 0.0300

54 .80 81.50

2625.00 2625.00

650 0,0300

54 .BO B1.50

2625,00 2625.00

0.52 3

129 T4

0 o]

"] [

Q 1]

0 o

0.30 38

39 55

2 2

0 0

HEC-1 INPUT

...... A .5

[} "]

0 "]

0.37 0.58

2.00 2.00

2611.00 2612.00
1.50

1.4 6

2% 32

0 "]

0 °]

0 0

0 ]

450.0 600.0

12.0 15.0

0.16 39

9 ]

0 0

0 0

it ]

o 0

HEC-1 INPUT

2631.00
91.60
2625.00

2631.00
91.60
2629.00

0O0O0Ow

-

Qo0oQow

750.0
18.0

o000

120.00

160.0

L]

2630.00 2631.00

120.00
2630.00

DOOOY

(=Rl

900.0
20.0

o000

160.00
2631.00

1050.
2z.

coo0oC s

OO OCa

0
0

coo0ooco

o0O0QO

CO00DH

1200.0
24.0

cooaoo

ocoocCoo

(=l =)

...... 10

(==}

[=Jy=lyaly-ayl

(=2 =lNele Nl

PAGE

PAGE

5

6



LINE

194
195

196
197
198
199
200
201

202
203
204
205
206
207
208
209

210
211
212
213

214
215

216
217
218
219
220

221
222
223
224
225
226
227
228

LINE

229
230
231
232

233
234
235
236
237
238
239
240

241
242
243
244
245
246
247
248

2495
250
251
252

253
254

255
256
257
258
259
260
261
262

263
264

ID..... . ... 2
KK  CP-V7 COMBINE
HC 2

*

KK DETBV7 STORAGE
X0

RS 1 STOR
sv 0.22
sQ 1.00
SE 2606.0 2607.00
*

KK B9  BASIN
BA 0.008

LG 0.13 0.28
ul 0 31
5)¢ ] 0
uI 0 0
ul ] 0
urI [} 0
*

KK DV-B9 DIVERT
DT DT-BY% ¢.21
DI 0.0 1000.0
DQ 0.0 1000.0
.

KK  CP-B$ COMBINE
HC 3.

-

KK R-CPB®  ROUTE
RS 2 FLOW
RC 0.060 0.040
RX 0.00 55.30
RY 260B8.0 2600.00
*

XK B10  BASIN
BA 0.012

LG 0.20 0.25
ur 0 10
(43 7 3
ur 0 [l
UI 0 ¢}
Ul 0 0
-

ID. D T 2
KK DV-B10 DIVERT
DT DT-B10 0.32
DI 0.0 1000.0
oQ 0.0 1000.0
-

KK B12  BASIN
BA 0.005

LG 0.10 0.25
ul [ 11
uI 1 ]
(63 ¢ 0 0
[$31 [} 0
(63 ¢ 0 0
*

KK Bl4  BASIN
BA  0.038

1G 0.17 Q.26
ul 0 23
ul S8 ag
uI "] 0
urI [} [}
ul "] [
»

KK DV-Bl4 DIVERT
DT DT-Bl4 1.03
DI 0.6 1000.0
DQ 0.0 1000.0
-

KK CP-Bl4 COMBINE
HC 4

-

KK Cl  BASIN
BA  0.023

LG 0.18 0.26
19} <} 13
UL 55 29
[5)3 3} o
vl [} 0
Ul 0 0
*

KK  DV-Cl DIVERT
DT DT-C1 0.861

0.47

2608.00

4.33

[r-]
COOO0OW

00O
(===}

0.060
123.80
2598.00

4.33

(===l

r'S

Qoo
ooo

5.05
33
22

0.77
2.00
2609.00

0.38
1186

ooo

750
129.00

1.10
50.00
2610.00

43
50

o000

oo
oo

0.0300
141.80

-

ooocouwv

(=l =]
(=N~

2605.00
146.00

2596.00 2596.00 2597.80

0.54
58
[

0
]
2]

- - N-I-W-N]

HEC-1 INPUT

oo
oo

0.34
61
13

[~ ]
(=]

14
79

oo

102

QOO0

N

OSO0OOON

222

oOCcCO

oo
(==

104

ococoa

oocoocoa

c o
oo

155.20
2598.00

oo
oo

=

cococoN

274

DD O~

(==
(==

155

coo

(=== =]

(=]
L= =]

1BB.60
2605.00

>

[~ 2= = B~ BN

(=N =]
(=N =]

ocooCOoOm

198

o0 QO

oo
oo

128

OC O &

1

(==
(= =3

oo

oo

ocoooo

Qo

c o

OCcCoOOoWw

49

Doo

©

cooCcow

1

o o

oo
(= J=]

ocoo

Qo

-

0OOCO0OO0OW

ocoo~

08

Dooo

~

o0oo0ooon

PAGE

7



265
266

LINE

287
268
265
270

271
272
273
274

275
276
277
278
279
280
281
282

283
284
285
286

287
288

28BS
2%0
291
292

293
294

295
296

287
298
299
300
301
302
303
304

LINE

305
3086
307
308

309
31¢
311
312
313
314
315
316

317
NN
318
320

321
322
323
323

325
326
327
328
329
330
331
33z

DI
DQ

p{]

01
oC

KK
BA
LG
u1
(83

ur
(434

I

KK
DT
DI
Do

0

Bl13
0.003
0.12

DOQOO0OO

DV-B13
DT~EB13
0.0
Q.0

cPB13
2

DVGF
DTGF
0.0
0.0

R-B13
450

CPGAL

0.006

DV-B5
DT-B5S
0.0
0.0

Bll
0.010

oooCcmoO

DV-Cl1
DT-Cl1
0.0
0.0

DV-Bl1l
DV-B11
0.0
0.0

Ll
0.003
0.35

OO DHO

1000.0
1000.0

DIVERT
0.00
1000
1000

DIVERT
0.00
1000
1000

BASIN

0.24

(=N =le=]

DIVERT

0.08
1000.0
1000.0

COMBINE

DIVERT
0.00
1000
1000

ROUTE
0.0090

COMBINE

BASIN

0.27

o oo

DIVERT

0.42
1000.0
1000.0

BASIN

(=]
N

cCoOOoON®

DIVERT

0.0
1000.0
1000.0

DIVERT

0.26
1000.0
1000.0

BASIN

o
W

COO0DOOB ™

oo
oocw®

o c
oo

7.27

w
oooow

Qoo
[l ==}

oo
-3

0.013

5.05
45

(= ~N=]

oow
oo o

oco
(===}

5.05

Do D

0.0 0.0
0.0 0.0
HEC-1 INPUT
....... a.......5..

0.0 0.0
0.0 0.0
0.0 0.0
0.0 .0
0.11 51
] 0

) [}

0 0

0 0

o 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

CIRC

.38 0
80 54

0 0

0 o}

Q ]

a 0
HEC-1 INPUT
AL 5

0.0 0.0
0.0 0.0
0.37 39
48 75

Q 0

0 b}

o} 0

0 [+]
0.0 0.0
0.0 0.0
0.0 0.0
¢.0 0.0
0.28 0
33 25
L] 0o

¢] 0

0 0

0 0

oo

4.0

o

oo
(=]

oo
(= -]

oo
(==

coooo

00

N

oocooocuw

@

coocouw

-

Q0o 0O0A

oo

[=]

oo
oo

oo

oC
[= =]

oo

coooo

f= =]

b

oococo

(L]

coocow

o

aooow

o o
(==}

(=N =}
[= =]

o o

[= =]

oo
[= =]

(=}

co0Ccoo

f= =]

COO0OON

w

oOo0ocow

Qo oo

oo

f=J=]

[=R =]
oo

c o
(=2 =]

oo
oo

(=1

(==
(=]

f==]

(===l =]

opDooN

-

oCc oo w

o

©oocooN

coaoaooco

opDooco

-

CO0O QD+«

oo

oo
[=l=]

oocoo-

PAGE 8

PAGE
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333
334
335
336
337
338
339
340

341

Ml
0.001
0.35

cooCco0ooO

o

OO WL

0.28
12

o oco

(=== - RN N -]

cocCcoa

cooQoonNn

C OO0

f=J =Rl = ]

coooo



INPUT
LINE

NO.

28

38

43

51

53

61

€3

71

79

81

86

104
103

107

114
113

115

118
1117

121

‘128
127

1259

131

133

138

140

145

153

161

163

170

178

182
180

188
184

SCHEMATIC DIAGRAM OF STREAM NETWORK

{V) ROUTING

{.) CONNECTOR

Al
v
v
R-Al
A2
CP-A2,...........
. Bl
. v
v
R-Bl
. CP-B5
v
v
. R-CPBS
CP-6W
Dv-B?

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN COF bIVERTED OR PUMPED FLOW
.

B2
B3
CP-B3............
v
v
R-CPB3
84
R >  bpToC
DvVoC
v
v
DETOC
Kmmmmmme
pvoc
BAC.. .. ...
R >  DTOD
Dvop
v
v
DETOD
Kmmm e
. DvOD
B4D e
CP-Bd............
v
v
R-CPB4
B6
BE
CPEB............
v
v
DET68
BEW
------- >  DT-B7
Cmmmmm e DT-B7
DV-B?



186
154
196
202

211
210

214
216
221

230
229

233
241

250
249

253 -
255 .

264 .
263

268 .
267

272 .
271

275

284
283

287

290
289

293
295
287

308 -
305 .

309 .

318 .
317 .

322
321

325

333 .

{**¥) RUROFF ALSO

B14A
CO-V7............
v
v
DETBV7
B9
DV-B9
Lot T PN
v
v
R-CPBS
B10
. R > DT
DV-B10
812
CP-Bl4........
c1
B e > D
. DV-C1
. R > D
DVC-K
R > D
DVC-H
. B13
. DV-B13
CPB13............
R >
DVGF
v
v
R-B13
CPGAL...........
BS
R > D
oV-B5
B11
R . DV-C1l
. . Dv-B11
COMPUTED AT THIS LOCATION

------- > DT-B9
-B10
B14
DV-B14
T-C1
TC-K
TC-H
------- > DT-B13
DTGF
T-B5
------- > DT-C11
------- > DV-B1l
11

> DT-Bid4

Ml



Lo r bk N b b AN AR R IR ST IR AR N A R AR h b TR Eo N

*

-
*
-
*
-
-
*

RUN DATE

10

12

FLOOD HYDROGRAPH PACKAGE

10

iT

13 p1

16

17

PI

JUN 1998
VERSION 4.1

{HEC-1)

15JUN1E TIME 20:59:46

ISR 2R R R e A L R R Y R Y

Flood Control District of Maricopa County

.«
.
-
.
-
.
-
*

RERANANAIN AR AN Rk kR k kA F R AR NAN AR ARk RS

*
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER .
* 609 SECOND STREET *
. DAVIS, CALIFORNIA S5616 *
* (916) 756-1104 *
* .
. *

AR ANA A AN R RN RN R AR TR R AN TN TR IR kR h

DM19 PROP - Desert Mountain 19 Post Online Det Basins lst Flush
10 YEAR

6 Ho!

ur Storm

Unit Hydrograph: S$-Graph
Storm: Multiple
06/14/2016

WOOD/PATEL FILE NAME: DM19FT10.DAT

OUTPUT CONTROL VARIABLES
5 PRINT CONTROL
0 PLOT CONTROL

IPRNT
IPLOT
QSCAL

0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA

1 MINUTES IN COMPUTATION INTERVAL

2000 NUMBER OF HYDROGRAPH ORDINATES

NMIN
1DATE 1JANSS STARTING DATE
ITIME 0000 STARTING TIME

NQ
NDDATE 2JAN99 ENDING DATE
NDTIME 0919 ENDING TIME
ICERT 19 CENTURY MARK
COMPUTATION INTERVAL .02 HOURS

TOTAL TIME BASE 33.32 HOURS

ENGLISH UNITS
DRAINAGE AREA
FRECIPITATION DEP
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

INDEX STORM NO.
STRM
TRDA

TH

1

SQUARE MILES
INCHES
FEET

CUBIC FEET PER SECOND

ACRE-FEET
ACRES

DEGREES FAHRENHEIT

2.180 PRECIPITATION DEPTH
.00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

.00
.00
.00
.00
.Qo0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

INDEX STCRM NO.
STRM
TRDA

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.0l
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

2

.00
.00
.00
.00
.aa
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.a0
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

2.17 PRECIPITATION DEPTH
.50 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.Qao
.o

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.01
.01
.03

.00

.00
.oo
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.00
.c0
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.¢o
.00
.00
.00
.C0
.00
.00
.00
.op
.00
.00
.00

.oe
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.0D
.00
.0D
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.op
.00
.00

.oo
.00
.co
.00
.00
.oo
.00
.oo
.00
.60
.00
.00

.00
. DD
.eo
.00
.00
.00
.D1
.01
.01
.03
.03
.01
.00
.00
.00
.00
.oo
.00
.00
.oo
.00
.0D
.00

.00
.00
.00
.0D
.00
.00
.00
.00
.00

.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.01 .01 .01
.01 .01 .01
.01 .01 .01
.03 .03 .03
.03 .03 .03
.01 .01 .01
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 ) .00
.00 N:l:) .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00



20 JD

21 PI

24 Jo

25 P1

.00
.00
.o
.00
.00
.00
.00
.00
.00
.o
.00
.01
.01
.01
.03
-01
.01
.00
.00
-00
.00
.00
.00
.00
.00
.00
-Qo

TNDEX STORM NO.
STRM
TRDA

PRECIPITATION
.00
.00
.00
.00
.00
.po
.00
.DD
.oo
.00
.00
.0D
.00
.00
.po
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.DD
.00
.00
.00
.00
.00
.00

INDEX STORM NO.
STRM
TRDA

PRECIPITATION
.po
.00
.00
.00
.0D
.00
.Q0
.00
.00
.00
.00
.00
.00
.00
.oo
.00
.00
.00
.00
.oo
.01
.01
.01
.02
.01
.01
.00
.00
.00
.bo

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.01
.01
.03
.01
.01
.C0
.po
.00
.oR
.00
.pD
.00
.00
.00
.00

2.15

PATTERN
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.D0
.00
.00
.00
.00
.00
.00
.oo

4

2,13 PRECIPITATION DEPTH
2.80 TRANSPOSITION DRAINAGE AREA

PATTERN
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.oo
.00
.oD
.01
.01
.01
.0z
.01
.01
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.o
.00
.00
.00
.00
.00
.00
.co
.00

.DD
.co
.00
.00
.00
.00

.00
.00

.00
.00
.00
.00
.00
.00
.oo
.op

.00
.00
.01

.01
.02
.01
.01
.00

.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
. 0D
.00
.00
.00

PRECIPITATION DEPTH
1.00 TRANSPOSITION DRAINAGE AREA

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.60
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.oo

.00
.00
.00
.00
.00
.00
.0
.co
.co
.0D
.00
.00
.DD
.00
.00
.00
.0
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.ag
.01
.01

.02
.01
.01
.00
.00
.DD
.00
.DD
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.0D
.00
.00
.0D
.00
.DD
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00

.00
.00
.00
.00
.a0
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00

.00
.00
.00
.00
.Qo
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.oo
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.0
.00
.00
.00
.00
.00
.00
.00
.00
.ao0
.00
.00
.01
.01
.01
.02
.02
.01
.ao
.Qa
.00
.Qo0
.00

.a0
.00
.ao
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.0

.aa
.00
.00
.00
.00
.00
.00
.00
.00
.00

.oo
.00
.oc
.00
.o0
.00
.0c
.oo
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.Q0
.00
.00
.00
.00
el
.a0
.00
.00
.00
.00

.01
.01
.01
.02
.02
.01
.00
.ag
.Qaa
.00
.00

.oe
.00
.oo
.00
.0c
.00
.00
.00

.00
.01
.01
.01
.03
.03
.01
.00
.00
.a0
.00
.00
.00
.ao
.Q0
.00
.00
.00

.oo
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00
.00
.00
.00
.QQ
.00
.aa

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.o
.00
.00
.00
.oc
.00
.ao
.Q0
.00
.00
.00
.oo
.00
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00
.08
.00
.ac
.00
.00
.00
.00
.ao

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.oo
.00
.01
.01
.01
.02
.02
.01
.00
.00
.00
.00
.00



.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .oo .oo .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 -00 .00

FEE ENE wAE KPR Hhd HAA AER WRE AFE FAR Erd Bk kP ek d KRR RNE HA T ARA SR hkR KRR Nk kR ANA ARE FER AR AR AN d khd ek FET KAV

AR AR 22222

* Y
107 KK * DETOC * STORAGE
* *

RARRII AR SN G R

108 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

Wkh Akk WA SEF RER FEE Akh RRR FRE kkd hdk ARk FAY Rk FRF P Ak hkd kR E RFR NRR ART SEE NN Ak dEd kEr bk E pan kkd aam AP ANd

ke RRRRNTTRANN

- *
121 KX “« DETOD * STORAGE
* -

T T T2 2 Y

122 KO OUTFUT CONTROL VARIABLES
1PRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT BCALE

kwh hkw kkd RN A Fh AR Wk REE Fkk kwd Fhk Rk ehh Ak kwk Rkd b kP Ak kR Rk Wk d RRN Rk kR kew kb k FEh AAN RN kkk kdd dd

LSRR RS2 2]

. -
163 KX * DETE8 » STORAGE
* .

FREAAN TP RR

164 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

Whk hkk kAN KEE Frt ded Fde wdr ek dhd Hbh EEd GhE dew Akd Ak REs kb bkd bEkd bhh S F BEE AAE ker Rk AR AR kkk kA Sed AR ke

e T T T

* *
196 KK . DETBV7 ¢ STORAGE
* -

L R T e

197 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE



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

PEAK  TIME OF AVERACE FLOW FOR MAXIMUM PERIOD BASIN MAX TMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6~HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
Al 262. 4.13 19. 5. 3. .20
ROUTED TO
R-Al 258. 4.18 19. 5. 3. .20
HYDROGRAPH AT
A2 21. 4.02 1, 0 0 01
2 COMBINED AT
CP-A2 260. 4.18 20. 5. 4. .21
HYDROGRAPH AT
B1 42. 4.02 2. a, 0. .02
ROUTED TO )
R-B1 42., 4.03 2, o. 0. .02
HYDROGRAPH AT
B2 2. 4.02 0. c. Q. .00
HYDROGRAPH AT .
B3 63. 4.07 3. 1. 1. .04
2 COMBINED AT
CP-B3 64. a4.07 3. 1. 1. .04
ROUTED TO
R-CPR3 63. 4.08 3, 1. 1. .04
HYDROGRAPH AT
BE 546, 4.43 76. 19. 14. .92
DIVERSIDN TO
DTOC 546. q.43 6. 19, 14. .92
HYDROGRAPH AT
ovoeC 0. .00 0. 0. 0. .92
ROUTED TO
DETOC 0. .00 0. 0. 0. .92
HYDROGRAPH AT
ovoc 546. §.43 76. 19. 14, .92
2 COMBINED AT
B4C 546, 4.43 6. 19. 14. .92
DIVERSION TO
DTOD Sa6. 4.43 76. 19. 14, .92
HYDROGRAPH AT
DvoD 0. .00 0. 0. Q. .62
ROUTED TO
DETOD 0. .00 0. 0. 0. .92
HYDROGRAPH AT
DvVOD 546, 4.43 76 19 14 .92
2 COMBINED AT
B4D 546. 4.43 76. 19. 14. .92
2 COMBINED AT
cp-Bd 546. 4.42 79. 20. 14. .96
ROUTED TO
R-CPB4 546. 4.43 79. 20. 14. .96
2 COMBINED AT
CP-BS 543. 4.43 80. 20. 14. .98
ROUTED TO
R-CPB5 543. 4.43 80. 20. 14. .e8
HYDROGRAPH AT
B6 16. 4.02 1. 0. 0. .01
HYDROGRAPH AT
BS 22. 4.02 1. Q. o. .01
2 COMBINED AT
cPé8 39. 4.02 2. 1. 0. .02
ROUTED TO
DET68 2. 3.92 2. 1. 0. .02
HYDROGRAPH AT
B6W 4. 4.02 0. 0. 0. .00
3 COMBINED AT
CP-6W 543, 4.43 81. 20. 15. 1.00

DIVERSION TO
DT-B7 14, 4.43 2, 1. a. 1.00



HYDROGRAPH AT
HYDROGRAPH AT
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
HYDROGRAPH AT
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
4 COMBINED AT
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
2 COMBINED AT
DIVERSION TO
HBYDROGRAPH AT
ROUTED TO

2 COMBINED A?
HYDROGRAPH AT

DIVERSION TO

Dv-B7

DV-B7

Bl4A

cpP-v7

DETBV7

B9

DT-B9

DV-B9

CP-B9

R-CPBS

BlO

DT-B1O

DV-Bl10

Bl2

B14

DT-B14

DV-Bl14

CP-Bl4

€1

DT-C1

Dv-C1

DTC-K

DVC-K

DTC-H

DVC-H

B13

DT-B13

Dv-B13

CPH13

DTGF

DVGF

R-B13

CPGAL

BS

DT-B5

527.

14,

18.

13.

18.

16.

18.

528.

527.

21.

21.

21.

82.

77.

8z,

527.

47.

45.

47.

18.

29.

21.

28.

27.

27.

527.

11.

11.

4.

9.

81.

B1.

a3.

83.

20.

21.

21.

21.

21.

14.

15,

15.

15.

1s.

.00

.00

.00

.00

.00

.01

.01

.01

.02

.02

.01

.01

.e1

.00

.04

.04

.04

.07

.02

.02

.02

.02

.02

.02

.02

.Q0

.00

.00

.03

.03

.03

.03

.10

.01

.0l



HYDROGRAPH AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

DV-BS

Bl1

DT-C11

DV-Cl1

DV-B11

DV-Bll

L1

M1

22,

17.

17.

15,

.01

.01

.01

.01

.01

.c1

.00

.00



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
{FLOW 1S DIRECT RUNOFF WITHOUT RASE FLOR)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME oT PEAK TIME TO
PEAK PEAK
(MIN) {CF5) (MIN) (IN) (MIN) (CFS) (MIN)
FOR STORM = 1 STORM AREA {SQ MI) = .00
R-B1 MANE .17 42.15 241.37 .84 1.00 42.13 242.00
CONTINUITY SUMMARY (AC-FT) - INFLOW= .9822E+00 EXCESS= .0000E+D0 OUTFLOW= ,SB2SE+00 BASIN STORAGE=
FOR STORM = 2 STORM AREA ({SQ MI} = .50
R-B1 MANE .18 41.78 241.51 .a3 1.00 41.77 242.00
CONTINUITY SUMMARY (AC-FT} - INFLOW= .9720E+00 EXCESS= .0000E+00 OUTFLOW= .9723E+00 BASIN STORAGE=
FOR STORM = 3 STORM AREA {SQ MI) = 1.00
R-Bl MANE .17 31.78 241.47 .70 1.00 31.77 242.00
CONTINUITY SUMMARY (AC-FT) - INFLOW= .8268E+00 EXCESS= .0000E+00 OUTFLOW= .B269E+00 BASIN STORAGE=
FOR STORM = 4 STORM AREA (5Q MI) = 2.80
R-Bl MANE .27 16.95 242.35 .57 1.00 16.94 242.00
CONTINUITY SUMMARY (AC-FT) - INFLOW= .6687E+00 EXCESS= .0D00E+00 OUTFLOW= .66B7E+00 BASIN STORAGE=
FOR STORM = 1 STORM AREA (SQ MI) = .00
R-B13 MANE .30 26.83 241.14 .21 1.00 26.82 241.00
CONTINUITY SUMMARY (AC-FT) - INFLOW= .2B69E+00 EXCESS= .DOODE+00 QUTFLOW= .2B70E+00 BASIN STORAGE=
FOR STORM = 2 STORM AREA (SQ MI) = .50
R-B13 MANE .37 26.43 241.00 .20 1.00 26.43 241.00
CONTINUITY SUMMARY (AC-FT)} - INFLOW= .2821E+00 EXCESS= .0OODE+00 OUTFLOW= ,2B826E+00 BASIN STORAGE=
FOR STORM = 3 STORM AREA (SQ MI) = 1.00
R-B13 MANE .24 13.15 241.76 11 1.00 12.37 242.00
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1582E+00 EXCESS= .DDOOE+00 OUTFLOW= .1584E+00 BASIN STORAGE=
FOR STORM = 4 STORM AREA (SQ MI) = 2.80
R-B13 MANE .44 2.57 240.86 .06 1.00 2.57 240.00
CONTINUITY SUMMARY (AC-FT)} - INFLOW= .BS41E-01 EXCESS= .0000E+00 OUTFLOW= .8564E-01 BASIN STORAGE=

+#+% NORMAL END OF HEC-1 **«

VOLUME

{IN)

.84

.3951E-14 PERCENT

.83

.3979£-14 PERCENT

.70

.3540E-14 PERCENT

.57

.3984E-14 PERCENT

.21

.759BE-14 PERCENT

.20

.7502E-14 PERCENT

.11

.7731E-14 PERCENT

.7698E-14 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERRCR=

ERROR=

ERROR=

ERROR=



100-year HEC-1 Model
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-
FLOOD HYDROGRAPH PACKAGE ({REC-1) U.S. ARMY CORPS OF ENGINEERS
JUN 1998 HYDROLOGIC ENGINEERING CENTER
VERSION 4.1

DAVIS, CALIFORNIA 85616

(916} 756-1104

- -
- *
- *
. 609 SECOND STREET *
* -
RUN DATE  15JUN16 TIME 20:59:52 * .
- -
. N

-
* »
* -
* *
* *
* *
* -
* *

A BRI T kN AR AR RN AN AR R AN AN N T R P AR AR AN R AR RERREAR RN R RN R NN RN NN A AR A AR

X X XKXXXXKX KUXXX X
X X X X X XX
X X X X X
KX 2KK X XXXXX X
X X X X X
X X X X X X
X X XKOOOKX KAXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP B1. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SURMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE I0D....... 1....... 2., ... [ JUP S....... 6....... Toinnnn B....... S...... 10
1 ID Flood Control District of Maricopa County
2 1] DM19 PROP - Desert Mountain 19 Post Online Det Basins 1st Flush
3 1D 100 YEAR b
4 1D 6 Hour Storm
5 ID Unit Hydrograph: S-Graph
[ ID Storm: Multiple
7 1D 06/14/2016
8 ID WOOD/PATEL FILE NAME: DM19FT100.DAT
*DIAGRAM
9 1T 1 1JAN99 1] 2000
10 10 S5
11 IN 15
*
12 Jo 3.313 0.0001
13 ec 0.000 0.008 0.016 0.025 ¢.033 0.041 0.050 0.058 0.066 0,074
14 PC 0.087 0,099 0.118 0.138 0.216 . 0.377 0.834 0.911 0.931 0.950
15 PC 0.962 0.972 0.983 0.591 1.000
16 Jo 3.293 0.5000
17 PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074
18 PC 0.087 0.099 0.11e 0.138 0.216 0.377 0.834 0.911 0.931 0.950
19 PC 0.962 0.972 0.983 0.991 1.000
20 JD 3.270 1.0
21 PC 0.000C 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.075
22 PC g.087 0.099 0.119 0.148 0.230 0.407 D.778 0.881 0.91% 0.945
23 PC 0.957 0.968 0.s8e0 0.990 1.000
24 Jp 3.230 2.8
25 PC 0.000 0.00% 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.076
26 PC  0.0B7 0,100 0.120 0.163 0.252 0.451 D.694 0.837 0.900 0.938
27 PC 0.950 0.963 0.975 0.s8e 1.000
-
28 KK Al BASIN
29 BA 0.197
30 LG Q.29 0.25 5.34 0.26 S
31 u1 o 39 39 39 50 114 146 182 223 254
32 uI 279 323 344 355 374 318 378 369 357 338
33 824 302 275 245 222 200 181 164 147 133 120
34 Ul 108 94 88 75 74 62 61 §3 42 42
35 uI 42 31 27 27 27 27 25 10 10 10
36 1 10 10 10 10 10 10 10 10 10 10
37 u1 10 10 0 [¢] 0 [} 0 0 o] 0
*
38 KK R-Al  ROUTE
39 RS 3 FLOW
40 RC 0.060 0.040 0.060 980 0.0224 19.00
41 RX 0.00 42.00 73.00 106.00 196.00 225.00 251.00 295.00
42 RY 20.00 15.00 10.00 7.00 6.00 5.00 13.00 19.00
-
1 HEC-1 INPUT PAGE 2
LINE ID....... 1.......2....... 3. 4....... R - T 9.......9......10
43 KK A2 BASIN
44 BA 0.011
45 LG 0.35 0.37 5.24 0.25 [
46 ur 0 7 22 45 62 70 63 a6 ki 23
a7 ur 16 12 B 6 5 2 2 2 2 0
48 Ul 0 ] 0 o] 0 [ "] o] 0 0
49 L3¢ o] [ Q ] o 0 D >} 0 ]
50 uI 0 0 ] ¢} 0 o o] 0 a 0
*
st KK CP-AZ COMBINE
52 HC 2



53
54
55
56
57
58
59
60

61
62

63
€4
65
66
67
68
69
70

71
72
73
74
75
76
77
78

79
8a

LINE

81
82
83
84
85

86
87
a8
89
90
91
92
93
94
9s
96
97
98
99

100

101

102

103
104
10s
106

107
108
109
110
111
112

113
114

115
116

117
118
119
120

LINE

121
122
123
124

KX

ur
Ul
ur
Ul
U1

D

KO

sV

Bl BASIN
0.022

0.28 0.286

o i2

51 39

3 3

o 0

o L]

R-B1 ROUTE

500 0.0200

B2 BASIN
0.001

.35 0.36

[} 10

0 0

0 1]

0 1]

0 0

B3 BASIN
0.038

0.29 0.26

[+ 12

1le 113

27 23

3 3

[} 0

CP-B3 COMBINE
2

...... 1.......2

R-CPB3 ROUTE

1 FLOW

0.060 0.040

0.00 7.50

10.00 7.50

B4 BASIN
0.921

0.28 0.27

0 B4

243 243

580 602

810 810

748 720

463 445

299 274

188 159

128 90

58 EL

58 30

21 21

21 21

21 21

DVOC DIVERT

DTOC 0.00

0.0 2000.0

0.0 2000.0

DETOC STORAGE

1 STOR

0.26

4.00

1.00

DVOCRE TRIEVE
DTOC

B4C COMBINE
2

DVOD DIVERT

DTOD 0.00

0.0 20000.0

0.0 20000.0

....... 1.......2

DETOD STORAGE

1 STOR

0.42

5.05
23
29

0.013

5.05

ooo

5.05
12
105
18

0.060
15.00
5.00

84
297
598
B10
694
432
259
159

90

58

21

21

21

21

0.31
55
23

0.30
26
88
17

CT!

HEC-1 INPUT

4
81 101
17 12
0 ]
0 Q
o 0
RC 3.500
0
2 1
0 o
0 [¢]
0 [¢]
0 0
4
47 66
74 63
13 13
3 3
0 0
B8

300 0.0100 10.00
18.00 21.00 23.00
5.00 5.00 5.00
0.2¢ 6
B4 84 84
329 364 405
694 £95 721
810 819 B10
650 614 589
399 393 367
259 235 231
159 159 143
90 90 90
58 58 S8
21 21 21
21 21 21
21 21 21
21 21 0
0.0 0.0 0.0
0.0 0.0 0.0
0.99 1.48
12.00 15.00
3.00 4.00
0.0 0.0 0.0
0.0 0.0 0.0
HEC-1 INPUT
R B B 6
1.42 2.01

111

cCacw

cooooC

83
54

30.50
?.50

B4
445
747
803
589
360
231
130

90

58

21

21

21

(==
S o

106

caco®

oo0oo0oo0O0

99
45
8
3
0

BN ]

38.00
10.00

B4
470
752
777
531
329
198
130
90
58
21
21
21
0

c o
(=]

coocu®

Oo00O0O

110
38
8

3

[}

B84
511
m”
766
511
329
189
130

a7

58

21
21

(==}
[= =]

o

OO0 OoOWmn

cO0ocooO

117
32
S
0
o

173
548
764
760
494
299
189
130
58
58
21
21
21

oo
oo

PAGE 3

PAGE 4



125
126

127
128

129
130

131
132

133
134
135
136
137

138
139

140
141
142
143
144

145
146
147
148
149
150
151
152

153
154
155
156
157
158

LINE

159
160

161
162

163
164
165
166
167
168
169

170
171
172
173
174
175
176
177

178
179

180
181
182
183

184
185

i86
187
188
189
190
191
192
193

"ERBREA

E

HC

-

*ZREABY

&84

u1
ur
U1
uI
uI

LG
U1
(53
ur

Ko

svY
sQ
SE
$s

*

KK
BA
LG
vl
i
Ul
u1

84
»

KK
HC
*

KK
DT
DI

DVODRETRIEVE
DTOD

B4D COMBINE
2

CP-B4 COMBINE
2

R-CPB4 ROUTE

1 FLOW
0.060 0.040 0.060
D.00 18.90 43.B0
2635.0 2630.00 2629.00

CP-BS COMBINE
2

R-CPB5 ROUTE

1 FLOW
0.060 0.040 0.080
9.00 18,90 43.80
2635.0 2630.00 2629.00

BE BASIN
0.009
0.19 0.25 4.45
0 26 78
0 o 1]
0 o 0
0 d 1]
0 ] o
BO BASIN
0.010
0.13 0.27 4.87
0 7 25
10 6 2
o} 0 o
cerrneddenie 200000003
] 0 ]
o o ]

CP68 COMBINE
2

DETE8 STORAGE

1 STOR
0.09 6.21
1.00 1.00
2608.0 2609.00 2610.00
2612.0 20.00 2.8B0

B6W BASIN

0.003

0.13 0.28 3.37
¢} S 16
s} 0 0
0 *] 0
0 0 0
0 1] 0

CP-6W COMBINE
3

DV-BE7 DIVERT

DT-B7 0.00 0
0.0 150.0 300
0.0 4.0 9

.0
.0
.0
DV-B7RETRIEVE

DT-B7

Bl4A BASIN

0.004

0.13 0.286 6.16
0 62 83
0 0 0
o] 1] 0
0 0 0
o o "]

12.00
3.00

300
54.80
2625.00

650
54.80
2625.00

0.30
39
2

0

15.00
4.00

0.0300
81.50
2625.00

0.0300
B1.50
2625.00

~

CCOoOO0 bW

38
55
2
0

HEC-1 INPUT

0.37
2.00
2611.00
1.50

1.04

coooo

450.0
12.0

OO0 WVW”

0.58
2.00
2612.00

COCON®

600.0
15.0

w

o0oo0oQCOoVY

HEC-1 INPUT

2631.00
91.60
2629.00

2631.00

2629.00

27

- -¥-N-

-

coo0oow

?50.0
18.0

==l ]

120.00

160.00
2630.00 2631.00

o
(=R =]

120.00 160.00
2630.00 2631.00

9 4 0

0 0 0

a Q o]

0 0 0

Q 0 Q

63 46 3

a Q 0

0 0 0

....... EETETTEES NS DO

0 0 0

0 0 0

9 4 1

0 Q 1]

Q 0 0

Q 0 0

Q 0 0
900.0 1050.0 1200.0
20.0 22.0 24.0
[«} 0 Q

0 o a

[} [} Q

0 0 Qo

[ [} 0

0OCcCODOoOD

cCooaw

cao0oooCco

PACE

PAGE



LINE

194
195

196
197
i98
199
200
201

202
203
204
205
206
207
208
209

210
211
212
213

214
215

216
217
218
219
220

221
222
223
224
225
226
227
228

LINE

229
230
231
232

233
234
235
236
237
238
239
240

241
242
243
244
245
248
247
248

249
250
251
252

253
254

255
256
257
258
259
260
261
262

263
264

uI
[$)8
uI
U1
U1

D

(838
ur
U1
ur
[$53

DT

CP-v?
2

DETEV?

1

2606.0

B9
0.008
0.13

[= el =Na]

DV-B3
DT-BS
0.0
0.0

cP-B9

R-CPB9
1
0.060
0.00
2608.0

BlO
0.012
0.20

OO0 ~NwO

DT-B10
DT-BLl0O
0.0
0.0

Bl12
0.005
0.10

(=

o0 o«

Bl4
0.038
0.17

58

DV-B1l4
DT-B14
0.0
0.0

Ccp-Bl4

ci
0.023
0.18

55

DV-Cl
DT-C1

....... 2.......3.
COMBINE
STORAGE
STOR

0.22  0.47

1.00 1.00

2607.00 2606.00
BASIN

0.28  4.33

31 93

Q 0

o 0

0 o

Q [}
DIVERT

0.21 0.0

1000.0 0.0

1000.0 0.0
COMBINE
ROUTE
FLOW

0.040 0.0&e0

55.30 123.80

2600.00 2598.00
BASTIN

0.25 4.33

10 39

3 3

0 0

0 °

0 0

....... 2.......3.
DIVERT

0.32 0.0

1000.0 0.0

1000.0 0.0
BASIN

0.25 3.79

11 41

0 Q

[} s}

0 0

0 o]
BASIN

0.26  5.58

23 67

39 24

o 0

0 0

o 0
DIVERT

1.03 0.0

1000.0 0.0

1000.0 0.0
COMBINE
BASIN

0.26  5.05

13 33

29 22

0 0

a o

0 0
DIVERT

0.61 0.0

0.77 1.10
2.00 5$0.00
2609.00 2610.00

0.38 43
116 50
0 1]

0 0

0 o

0 0
0.0 0.0
0.0 0.0

750 0.0300
129.00 141.80
2596.00 2596.00

0.54
58 9
0

COO0OO0OON

0
0
0

HEC-1 INPUT

...... 4.......5
0.0 0.0
0.0 0.0

Q.85 [¢]
56 40

Q [e]

Q [¢]

0 0

0 0
0.27 23
119 15%
12 7

0 0

[ o

Q 0
0.0 0.0
0.0 Q.0
0.34 14
61 79
13 a

0 0

0 a

0 a

—

coocoWn

(==}
(==}

2605,00
146.00
2597.80

102

[~ -]

(==
(==

n

cCoOQOoON

oo
oo

104

Qoo

o000 L

oo
oo

155.20
259B.00

fed

QoocoQow

-

0ODQOON

274

(===

oo
o o

155

OO0 ON

Qoooo

oo
oo

1BB.60
2605.00

oDooen

198

OCOooO

(==}
(==}

128

oo oca

oQoOooC

oo
oo

OoOCW

149

ooco0oOo

"3

(==l =0y

1

ooooQCo

-

OoaocCcuw

(=R == =

oB

oocoo

o0

-

coocoon
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265
266

LINE

267
268
269
270

271
272
273
274

275
276
277
278
279
280
281
282

283
284
285
286

287
288

289
290
291
292

253
294

295
2596

297
298
2599
300
301
302
303
304

LINE

305
308
307
308

309
310
3
312
313
34
315
316

317
318
319
320

321
322
323
324

325
326
327
328
329
330
331
332

DI
o]

ID

ar
U1
U1l
uI
ur

KK
oT
DI

ID

DI
DQ

KX
BA
LG
ur
U1
uI
U1
U1

0.0
D.0

....... 1

DVC-K
DTC-K
0.0
0.0

DVC-H
DTC-H
0.0
0.0

B13
0.003
0.12

OO0 0O

DV-B13
DT-B13
0.0
0.0

CPB13

DVGF
DTGF
0.0
0.0

R-Bl13
450

CPGAL
2

BS
¢.006
0.23

0000

DV-B5
DT-BS
0.0
Q.0

Bll
0.010
0.13

Qo oan

Dv-C11
DT-C11
0.0
0.0

DV-Bil
DT-B11
0.0
0.0

Ll
©.003

oo0oCraO

1000.0
1000.0

PR 4

DIVERT
0.00
1000
1000

DIVERT
0,00
1000
1000

BASIN

0.24
a2

oOQoQ

DIVERT

0.08
1000.0
1000.0

COMBINE

DIVERT
¢.00
1000
1000

ROUTE
0.0050

COMBINE

BASIN

0.27

-
ooQCow

DIVERT

0.42
1000.0
1000.0

o
N

DIVERT

1000.0
1000.0

DIVERT

0.26
1000.0
1000.0

BASIN

coCcCoonon

[= =]

w

0.013

5.05%
45

0
0
0
Q

oouw
oo

oo
oo

0.0 0.0
a.0 0.0
HEC-1 INPUT
Y I 5
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.11 51
[} 0

Q o

o ]

o 0

o ]
0.0 0.0
0.0 0.0
0.0 0.0

0.0 c.0

CIRC

0.38 0
80 54

0 0

0 +]

0 "]

0 ]

HEC-1 INPUT

o o
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coo0oo0o
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oocooaouwm
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ODO0OO0OWL

oo

-

oo ooa

oo

o

(=]}
oo

oo

[= =]
[= =]

[~ =]

[=2al
oo

oo

oocoocoo

[~ =]

-

aocooco

[t]

O00oOoOw

o

0OC DO

oo

(==}

oo

oo
[= 3=

oo

(=]

oo

cooooc

aQoooN

w

ocoocow

oo

oooan

o Q

o

o

o

o

c o

0 0
.Q Q
I FON
.0 o
.0 [
.0 [
0 0
0

0

0

0

o}

0 0
0 0.
.0 0
.Q 0
z

]

o

0

0

B
.0 0
.0 (<]
19

]

0

o]

o

0 0
3] 4]
<] 0
0 ]
2

0

Q

0

c

oo

.10

oo

ooocoo

oo

oo
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-

- N-N-E"

oo
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333
334
335
336
337
338
33g
340

341

Ml
0.001
0.35

cCO0OCOO

BASIN

COoOCOoOoWn

o

DoDoyYwy
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[==j=te)

Do oo

o000 s

COQOOCN
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SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING {(--->) DIVERSION OR PUMP FLOW
NO. {.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
28 Al
v
v
38 R-Al
43 . A2
51 CP-AZ............
53 . Bl
v
. v
61 - R-Bl
63 . . B2
71 ) . . B3
79 . . CP-B3............
v
. . v
Bl . . R-CPB3
86 . . . B4
104 . . . Lmmmmmm- > DTOC
103 . . . ovoc
. v
- - . v
107 . . . DETOC
114 - . . . R il DTOC
113 . . . . ovoC
115 - . . BaC............
118 . . . mmemm——— > DTCD
117 . . . DVOD
v
. . . v
121 . . . DETCOD
128 . . . - Kmmmmmm DTOD
127 . . . . DvoD
129 . . . B4D............
131 . . CP-B4............
v
. . v
133 . . R-CPB4
138 . CP-B5............
- v
. A4
140 . R-CPBS
145 . . B6
153 . . . BB
161 . . CP68,........,...
v
N - v
163 DETE8
170 . . - B6W
178 . CP-6W. . .. ... . i
181 . fmm————— > DT-B?
180 . ov-B?
185 . . K oT-87

184 . . DV-B?



————

186

194

196

202

211
210

214

216

221

230
229

233

241

250
249

253

255

264
263

268
267

272
27

275

284
283

287

290
289

293

295

297

306
305

309

318
317

322
a2

325

333

CP-B9
v

v
R-~CPBY

810

DVC-H

BS

B14A
B9
------- > DT-B9
DV-89
------- > DT-B10
B12
814
Cm————- > DT-B1d
DV-B14
------- > DT-Cl1
------- > DTC-K
------- > DTC-H
|13
DV-B13
------- > DTGF
——————— >  DT-BS
Bl11
Lmm—en > DT-C11
DV-Ci1
Smmmmmm > DT-B11
ov-Bil
L1
. M1

(**4) RUNOFF ALSO COMPUTED AT THIS LOCATION
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. FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS .
. JUN 1998 * * HYDROLOGIC ENGINEERING CENTER -
- VERSION 4.1 * * 609 SECOND STREET o
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 15JUN16 TIME 20:59:52 * * {916) 756~1104 »
» + * +
I R At R R T PR T R T e T R Ry R L R e e e

Flood Control District of Maricopa County

DM19 PROP - Desert Mountain 1% Post Online Dat Basina 1st Flush
100 YEAR

6 Bour Storm

Unit Bydrograph: S-Graph

Storm: Multiple

06/14/2016

WOOD/PATEL FILE NAME: DM19FT100.DAT

10 1o OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 1JANSS STARTING DATE
ITIME 0000 STARTING TIME
NQ 2000 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2JANS9 ENDING DATE
NDTIME 0919 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .02 HOURS

TOTAL TIME BASE 33.32 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LERGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAKRENHEIT
12 JD INDEX STORM NO. 1
STRM 3.31 PRECIPITATION DEPTH
TRDA .00 TRANSPOSITION DRAINAGE AREA
13 p1 PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .a0 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 ‘.0 .00
.0D .00 .00 .00 .00 .00 .aq .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .ao .00 .00 .00 .00 .00 - .00
.op .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .60 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .6q .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .40 .00 .00
.00 .ao .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .aa .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .a0 .00 .00
.00 .00 .00 .00 .60 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .01 .01 .01 .01 .01
.01 .01 .01 .01 . .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .ol
.01 .01 .01 .01 .01 .03 .03 .03 .03 .03
.03 .03 .03 .03 .03 .03 .03 .03 .03 .03
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 - .00 .0Q .00
.00 .00 .00 .00 .00 .a0 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .a0 .00 .00
.00 .00 .00 .00 .00 .00 .00 .0qa .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .0 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
16 Jp INDEX STORM NO. 2
STRM 3.29 PRECIPITATION DEPTH
TRDA .50 TRANSPOSITION DRAINAGE AREA
17 eI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 a0 .00 .00
.00 .00 .00 .00 .00 .00 .00 .09 .00 .00
.00 .00 .00 .60 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .0D .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .a0 .00 .00 .00 .00

.00 .ao .00 .oD .00 .00 .00 .00 .Q0 .00



20 Jp

21 PI

24 g0

25 Pl

.00
.0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.ao
.00
.ao
.00
.00
.00
.00

INDEX STORM NO.
STRM
TRDA

PRECIPITATION
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

INDEX STORM RO.
STRM
‘TRDA

PRECIPITATION
.00
.00
.00
.00
.00
.00
a0
.00
.00
.ao
.00
.00
.00
.0aQ
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
-0l
.01
.00
.0a
.00
.00
.00
.00
.00
.00
.00
.00

3.27

PATTERN
.00
.00
.00
.00
.00
.0o
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

3.23 PRECIPITATION DEPTH
TRANSPOSITION DRAINAGE AREA

2.80

PATTERN
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.ao

.00
.qa
.00
.0aQ
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.01
.ol
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.QQ
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00

.00
.00
.00

.00
.00
.00
.00
.00
.00
i)
.Qo
.00
.00
.0Q
.01
.01
.01
.03
.01
.01
.00
.oo
.00
.00
.00
.00
.00
.00
.00
.00

PRECIPITATION DEPTH
1.00 TRANSPOSITION DRAINAGE AREA

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.01
.01
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.oo
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.bo
.oo
.00
.00
.00
.00
.01
.01
.01
.02
.01
.01
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.a0
.00
.a0
.00
.00
.01
.01
.01
.03
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.qa
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.0l
.01
.01
.02
.01
.01
.00
.00
.00
.0D
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.g0
.00
.00
.ag
.01
.01
.01
.02
.01
.01
.Qa
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
-ao
.00
.00
.01
.01
.01
.03
.03
.01
.00

.00
.00
.00
.00
.00
.00
.oo
.00
.00

.00
.00
.00
.00
-QQ
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.01

.00

.00

.00
.oo
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00
.DD
.00
.00
.00
.00
.00
.0D

.00
.00
.00
.00
.Q0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00
.co
.00
.00
.00
.0D
.00
.00
.00
.oC
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.Q0
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01
.00

.00
.00
.00

.00
.00
.00
.00
.00
-00
.00
-00
.00
.01
.01
.01
.03
.03
.01
.0D
.00
.00
.00
.00
.00
.0D
.00
.00
.00
.00

.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.Do
.00
.oo
.00
.00
.oc
.01
.01
.01
.02
.02
.01
.00
.00
.oc
.co
.00
.oe
.oo0
.00
.oo
.00
.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.Q0
.00
.01

.01
.02
.02
.01
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.03
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.Qa0
.op
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.02
.02
.01

.00 .

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TC

RYDROGRAFH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TOC

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

DIVERSION TO

STATION

Al

R-Al

CP-A2

Bl

B2

B3

CP-83

R-CPB3

B&

pTOC

DVOC

DETCC

pvoc

B4C

DTOD

DVOoD

DETOD

DVCOD

B4D

CP-B4

R-CPB4

CP-BS

R-CPB5

Bé

cP68

DET68

B&W

Cp-6w

DT-B7

PEAK
FLOW

468.

462.

36.

467.

72.

72.

111.

111.

111.

1110,

1050.

60.

1050.

1058,

975.

B3,

12,

975.

987.

1012.

1013,

1024.

1021.

29.

36.

65,

1022,

22.

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

TIME OF
PEAK

RUNCFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
AREA

6-HOUR 24 -HOUR 72-HOUR
38. 7. .20
38. ? .20
2. 0 .01
40. 7 .21
4. 1 .02
4. 1 .02
0. 0 .00
7. 1 .04
7. 1 .04
7. 1 .04
163. 29. .92
161. 29, .92
2. 0 .92
2. 0 .92
161, 29. .92
163. 29. .92
159. 29. .92
3. 1 .92
3. 1 .92
159. 29. .92
162. 29. .92
168. 30. .96
168. 30. .96
172. 31. .98
172. 31. .98
1. o. .01
2. 1} .01
4. 1 .02
2. 1 .02
0. 0 .00
173, 32. 1.00

MAXTMUM
STAGE

TIME OF
MAX STAGE



HYDROGRAPH AT

DV-B7 1001. 4,30 169.
HYDROGRAPH AT
DV-B7 22. 4.30 4.
HYDROGRAPH AT
B1l4A 15. 4,02 1.
2 COMBINED AT
CP-Vv7 29. 4.02 5.
ROUTED TO
DETBV7 22. 4.53 S,
HYDROGRAPH AT
BY 29. 4.02 2.
DIVERSION TO
DT-B9 8. 3.67 0.
HYDROGRAPH AT
DV-B9 29. 4.02 2.
3 COMBINED AT
CP-B9 1022. 4.30 174,
ROUTED TO
R-CPBSY 1016. 4.33 174,
HYDROGRAPH AT
B10 38. 4.02 2.
DIVERSION TO
DT-B10 35, 3.88 1.
HYDROGRAPH AT
DT-B10 38. 4.02 1.
HYDROGRAPH AT
B12 15. 4.02 1.
HYDROGRAPH AT
B14 134, 4.02 9.
DIVERSION TO
DT-B14 50. 3.82 2.
HYDROGRAPH AT
ov-814 134. 4.02 6.
4 COMBINED AT
CcP-B14 1027. 4.32 181,
HYDROGRAPH AT
c1 78. 4.02 5.
DIVERSION TO
DT-C1 48. 3.87 1.
HYDROGRAPH AT
DV-C1 78. 4.02 3.
DIVERSION TO
DTC-K 50, 3.88 3.
HYDROGRAPH AT
DVC-K 28. 4.02 1.
DIVERSION TO
DTC-H 15. 3.92 1.
HYDROGRAPH AT
DVC-H 13. 4.02 0.
HYDROGRAPH AT
B13 11, 4.02 1.
DIVERSION TO
DT-B13 4. 3.55 o.
HYDROGRAPH AT
DV-B13 11. 4.02 1.
2 COMBINED AT
CPB13 24. 4.02 1.
DIVERSION TO )
DTGF 3. 3.58 0.
HYDROGRAPH AT
DVGF 21. 4.02 1.
ROUTED TO
R-B13 21. 4.02 1.
2 COMBINED AT
CPGAL 1025. 4.32 1B1.
KYDROGRAPH AT
B5 20. 4.02 1.

DIVERSICON TO
DT-B5 20. 4.02 1.



HYDROGRAPH AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

DV-BS

Bl1l

DT-C11

DV-C11

DT-B11

DV~-B11

Ll

M1

17.

35.

30.

28.

30.

10.

.01

.01

.01

.01

.01

.01

.00

.00



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK  TIME TO VOLUME DT PEAK TIME TO

PEAK PEAK

MIN) (CFS) (MIN) (IN) (MIN} (CFS) (MIN)
FOR STORM = 1 STORM AREA (SQ MI) = .00

R-B1 MANE .30 72.25 241.40 1.72 1.00 72.12 242,00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2021E+01 EXCESS= .0000E+00 OUTFLOW= .2021E+01 BASIN STORAGE=
FOR STORM = 2 STORM AREA (SQ MI) = .50

R-B1 MANE .18 71.78 241.39 1.7 1.00 71.60 242.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2002E+01 EXCESS= .0000E+00 OUTFLOW= .2003E+01 BASIN STORAGE=
FOR STORM = 3 STORM AREA (5Q MI) = 1.00

R-B1 MANE 17 56.32 241.36 1.57 1.00 56.19 242,00

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= .1841E+01 EXCESS= .0000E+00 QUTFLOW= .1B42E+01 BASIN STORAGE=
FOR STORM = 4 STORM AREA (SQ MI} = 2.80

R-Bl MANE .17 33.58 241.35 1.40 1.00 33,53 242.00

CONTINUTITY SUMMARY (AC-FT) - INFLOW= .1647E+01 EXCESS= .OODOE+00 OUTFLOW= .1647E+01 BASIN STORAGE=
FOR STORM = 1 STORM AREA (SQ MI} = .00

R-B13 MANE .35 21.50 240.86 .23 1.00 21.47 241.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,3152E+00 EXCESS= .0000E+00 OUTFLOW= .3155E+00 BASIN STORAGE=
FOR STORM = 2 STORM AREA (SQ MI} = .50

R-B13 MANE .39 20.87 240.84 .22 1.00 20.79 241.00

CONTINUITY SUMMARY (AC-FT)} - INFLOW= .3053£+00 EXCESS= .0000E+00 OUTFLOW= ,30S4E+00 BASIN STORAGE=
FOR STORM = 3 STORM AREA (SQ MI) = 1.00

R-E13 MANE .31 5.94 240.94 .10 1.00 5.94 241.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1403E+00 EXCESS= .0O0CE+00 OUTFLOW= .140BE+00 BASIN STORAGE=
FOR STORM =~ 4 STORM AREA (SQ MI) = 2.80

R-B13 MANE .45 2.67 240.59 .06 1.00 2.67 240.00

CONTINULTY SUMMARY (AC-FT) - INFLOW= ,8898E-01 EXCESS= .0O000E+00 OUTFLOW= .B918E-01 BASIN STORAGE=

A** NORMAL END OF HEC-1 ***

VOLUME

(IN}

.3970E-14 PERCENT

1.71

.39B1E-14 PERCENT

.3970E-14 PERCENT

-3963E-14 PERCENT

.23

.7448E-14 PERCENT

.22

.7516E-14 PERCENT

.10

.7520E-14 PERCENT

.06

.7557E-14 PERCENT

ERROR=

ERROR=

ERROR=

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

-.2



APPENDIX C

Site Retention Calculations

Required First Flush Storm Water Calculations

Provided Storm Water Calculations






WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

First Flush Volume Required |

Description:
Date:
Location:
Reference:

Known Values:

Calc. Values:

Desert Mountain Parcel 19
05/06/16
City of Scottsdale

City of Scottsdale, Design
Standards and Policies Manual
Chapter 4 Grading & Drainéage,
January 2010.

First Flush

0.5 inches

V=(P/12)*A*C

V = Retention Volume Required

C = Runoff Coefficient

P = Precipitation amount=100-year 2 hour rainfall
A = Area of Watershed Contributing

. First Required
. Area Area Weighted Flush | Pre vs Post
Drainage Area Runoff
(SF) (ac) . Volume [Volume (ac
Coefficient
(ac-ft) ft)
B5 165024 | 3.79 1.00 0.16 0.42
B6 322261 5.50 1.00 0.23 N/A
B8 300366 -| 6.90 1.00 0.29 N/A
BS 217378 4.99 1.00 0.21 N/A
B10 335363 7.70 1.00 0.32 N/A
811 269364 6.18 1.00 0.26 N/A
B13 80916 1.86 1.00 0.08 N/A
B14 1072718 24.63 1.00 1.03 N/A
B14A 115650 2.65 1.00 0.11 N/A
C1 636403 14.61 1.00 0.61 N/A
TOTAL = 3.28




Provided Storm Water Calculations



WOOD/PATEL

Off-Site Detention Basin Capacity

Description: Proposed Detention Basin Capacities
Project: Desert Mountain Parcel 19
Reference: Drainage Design Manual for Maricopa County, Arizona - Hydrology
City of Scottsdale, Design Standards and Policies Manual
Basin IDs Bottom Contour Top Bottom ﬁp Volume Volume
Area Contour |Elevation| Elevation | Provided | Provided
17,184 19,439 0.0 1 0.42
, 10,439 21,796 1.0 2 0.47
Basin 3 21796 24250 | 2.0 3 0.53 20
24,252 26810001 30 4 0.59
Basin IDs Bottom Contour 'T‘op Bottom ?l'op Volume Volume
Area Contour |Elevation| Elevation | Provided { Provided
10,798 13,254 | 2680.0 | 2681.0 0.28
13,254 15,028 | 2681.0 | 2682.0 0.32
Basin 4 15,028 17,134 | 2682.0 | 2683.0 0.37 1.39
17,134 19,270 | 2683.0 | 2684.0 0.42
19,270 22,350 | 2684.0 | 2684.0 0.00




WOOD/PATEL

\

On-Site Detention Basin Capacity B

Description: . Proposed Detention Basin Capacities

Project: Desert Mountain Parcel 19

Reference: Drainage Design Manual for Maricopa County, Arizona - Hydrology
City of 'Scottsdale, Design Standards and Policies Manual

Basin IDs Bottom Contour | Top | Bottom | Top Volume Volume
Area Contour |Elevation| Elevation | Provided Provided
8,584 10,210 2,606.0 2,607 0.22
. 10,210 11,949 2.607.0 2,608 0.25
Basin 1 11.049 13.800 | 2.608.0 | 2.609 0.30 1.10
13,800 15,757 2609.0 2,610 0.34
Basin IDs Bottom Contour Top Bottom Top Volume Volume
Area Contour |Elevation| Elevation | Provided Provided
3,232 4,553 2,608.0 2,609 0.09
. 4 553 6,056 2,608.0 2,610 0.12
Basin 2 6.056 _ 7.064 | 2.610.0 | 2,611 0.16 0.58
7,964 10,184 2,611.0 2,612 0.21



APPENDIX D

Hydraulic Calculations

HEC-RAS Output Files Existing & Proposed Conditions
Scour Calculations

Erosion Hazard Setback Calculations



HEC-RAS Qutput Files Existing & Proposed Conditions
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HEC-RAS Plan: Plan 01 River: DM19 Reach: Profile baseline Profile: PF 1

Reach RiverSta | QTotal | MinChEl | WS.Elev | CitWsS. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude#Chi |
GO i O R R TS T I T I AR
Profile baseline | 2774 101200  2641.90, 264386 264386 264466  0.020167 719, 14092 90.46 1.00
Profile baseline 2678 101200  2639.92] 264186 264186 264250 0016480 699 16350 13282 082
Profile baseline 2578 101200 263445 263899 | 263935 0003594 482 20995 8434 047
Profile baseline | 2540 101200 263332 263868 263662 263921  0.002881 588 17224, 7212, 046
Profile baseline | 2520 Culvert. | | [ [ , _ , ‘ _
Profile baseline | 2500 101200 263300 263601 263601 263753  0.016380 990 102.20 6435 101,
Profile baseline | 2405 101200, 263014 263315 263309 263422 0016536 831 12348 55.97 096
Profile baseline | 2250 | 101200 262698  263028| 263028 263162 0016755 927, 11019 4698 098
Profile baseline 2130 | 101200 262400 262699 262698 262802  0.018886 814 124.27 6032 1.00,
Profile baseline 2056 | 101200] 262300 262566 262566 262651  0.020458 7.42, 136.31 81.23 1.01)
Profile baseline | 2014 | 101200 262200 262473 262473 262566  0.017239 815 13402 7127, 097,
Profile baseline | 1952 | 101200, 262000, 262356 262356 262438 0011822 794 15349 10714, 083
Profile baseline | 1891 | 101200  2619.00, 262145 262141 262213  0.019903 664 152.39 10572 097,
Profile baseline | 1791 | 101200|  2617.00, 261935 261935 262009  0.020971 6.90 146.65 10043 101
Profile baseline | 1705 101200 261500 261729 261729 261813 0020197, 7.35 13763 83.30 1.01
Profile baseline | 1614.9 101200 261300 261481 261481 261566 0.019987 7.40| 136.75 81.17, 1.00
Profile baseline |18029 | 101200 261000 261483 | 261503 0.001702 361 28014, 73.48 033
Profile baseline | 1570 | Latstuct| [ | . [ ‘ , ' [
Profile baseline | 1566.5 102200, 260000 261446 261203 261483 0002280 550, 185.74 71.00 0.41
Profile baseline | 1500 | cuver | I | [ [ ‘ [ [
Profile baseline | 1481 102200 260800 261103~ 261103 261256  0.016291 993 102,97 6517 1.01
Profile baseline | 1447 | 102200,  2607.90 261082 261082  2611.88  0.009809 830 12544 189.41 098
Profile baseline | 1257 102200 260300 260585 260585 260671  0.009504 7.59, 15346 11591 095
Profile baseline 1119 102200 260000, 260309 260309 260392  0.008530 7.50 15599 10442 091
Profile baseline 918 102200 259500 250820 259820 250878  0.008361 633 197.76 197.40 086
Profile baseline  |716 102200 250119 250382 259382 250452 0011845 670 15395 11434 1.00
Profile baseline 645 102200 258878 250134 259134 250198  0.008972 719, 19969 156.65 092
Profile baseline 518 102200, 258500  2587.54 258751  2587.99  0.009998 552 21058 22444 0.90
[Profile baseline 317 86100 258305 258465 258465 258531  0.019510 6.57 136.54 11475 097
Profile baseline | 197 86100 257839 258092 258082 258200 0018503 834 10355 4995 1.00
Proflebaselne 0 86100, 257239 257570 257570 257683  0.018487 854 100.84 4509 1.01






GALLOWAY WASH



Level 1 Analysis of Stream Degradation

Reference: ADWR, Flood Warning and Dam Safety Section, 1996.
State Standard 5-96: "Watercourse System Sediment Balance - Guideline 2:
Channel Degradation Estimation for Alluvial Channels in Arizona"
Assumptions: Channel reaches without major disturbances, such as dams and bridges.
Equations:
Ds = Dgs + Dlts
where:
Ds = total scour depth, in feet;
Dgs = general degradation, in feet;

Dlts = long term degradation, in feet;

For straight channel reaches:
Dgs =0.157*Q10070.4

For channel reaches with curvature:
Dgs =0.219*Q100M0.4

Long term degradation:
Dits = 0.02*Q10070.6

Project Name: DM 19 Location: Galloway Wash

Input Data:
Q100 = 1025 cfs

Ds = 3.79 ft for straight channel
Ds 4.79 ft otherwise

Recommended Scour Depth = 5.0 ft

Note: the minimum total scour depth, Ds, shall be 3 feet.

N:\2016\164434\Project Support\Reports\Drainage\Spreadsheets\SS5-96_Level1_Scour.xls 6/16/2016



WASH A



Level 1 Analysis of Stream Degradation

Reference: ADWR, Flood Warning and Dam Safety Section, 1996.
State Standard 5-96: "Watercourse System Sediment Balance - Guideline 2:
Channel Degradation Estimation for Alluvial Channels in Arizona"

Assumptions: Channel reaches without major disturbances, such as dams and bridges.

Equations:
Ds = Dgs + Dlis

where:
Ds = total scour depth, in feet;
Dgs = general degradation, in feet;
Dits = long term degradation, in feet;

For straight channel reaches:
Dgs = 0.157*Q100"0.4

For channel reaches with curvature:
Dgs =0.219*Q100"0.4

Long term degradation:
Dits = 0.02*Q1000.6

Project Name: DM 19 Location: Wash A
Input Data:

Q100 = 468 cfs
Ds = 2.64 f for straight channel
Ds = 336 ft otherwise
Recommended Scour Depth = 4.0 ft

Note: the minimum total scour depth, Ds, shall be 3 feet.




WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Desert Mountain Parcel 19

Location: Phoenix, Maricopa County Arizona

Date: 16-Jun-16

References: Storm Water Policies & Standards, City of Phoenix (12/2013)

ADWR Erosion Hazard Setback Equations
State Standard for Watercourse System Sediment Balance
SSA 5-96, LMSA-5, September 1996

For straight channel reaches or sethack = 1.0(Q100)0.5
reaches with minor curvature

For channels with obvious setback = 2.5(Q100)"0.5

curvature or channel bend

The setback allowance is to be measured outward from the 100-year floodway
Or the top of the channel bank, whichever is greater

EROSION HAZARD SETBACK CALCULATIONS

ADWR
Wash Q100 Erosion Hazard
Name Discharge Setback (EHS)
(cfs) (ft)
Galloway Wash

Qff-Site Wash 1025 80.0
{bend)

Off-Site Wash 1025 32.0

Note:
The minimum EHS is 20" for Straight Channels



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Desert Mountain Parcel 19

Location: Phoenix, Maricopa County Arizona

Date: 16-Jun-16

References: Storm Water Policies & Standards, City of Phoenix (12/2013)

ADWR Erosion Hazard Setback Equations
State Standard for Watercourse System Sediment Balance
SSA 5-96, LMSA-5, September 1996

For straight channel reaches or setback = 1.0(Q100)"0.5
reaches with minor curvature

For channels with obvious setback = 2.5(Q100)0.5

curvature or channel bend

The setback allowance is to be measured outward from the 100-year floodway
Or the top of the channel bank, whichever is greater

EROSION HAZARD SETBACK CALCULATIONS

ADWR
Wash Q100 Erosion Hazard
Name Discharge Setback (EHS)
(cfs) (ft)
Wash A
Off-Site Wash 468 54
{bend)
Off-Site Wash- 468 22
Note:

The minimum EHS is 20' for Straight Channels



APPENDIX E
Electronic Versions:

PDF of DM 19 Preliminary Drainage Report
DDMSW DM 19 Existing & Proposed ZIP files
Existing & Proposed 2-year, 10-year & 100-year HEC-1 Files

Existing Wash A & Existing & Proposed Galloway Wash HEC-RAS Files



EXHIBIT 1

Vicinity Map
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EXHIBIT 2

ESL Classification Map
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EXHIBIT 3

Flood Insurance Rate Map (FIRM)
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EXHIBIT 4

Soils Classification Map
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EXHIBIT 5

Aeria] Map
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EXHIBIT ¢

Developed Conditions Land Use Map
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EXHIBIT 7

Existing Conditions Sub-Basin HEC-1 Map
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EXHIBIT 8

Developed Conditions Sub-Basin HEC-1 Map
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EXHIBIT 9

Existing Conditions Hydraulics Map
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EXHIBIT 10

Developed Conditions Hydraulics Map
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EXHIBIT 11

Preliminary Grading Plan
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