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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 in north Scottsdale and is zoned R4 and OS (Open Space).
The Site is located in Section 31, Township 6 North, Range 5 East, of the Gila and Sait
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 Vélvet Shadows 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 | — Vicinity Map shows the general location of the project and surrounding

arcas.

1.2 Type of Report
This Report:is being prepared to support the DM 19 Preliminary Grading Plan and, as
requested by the City of Scottsdale, is 2 90% complete Preliminary Drainage Report. As
documented within the Preliminary Grading Plan, a preliminary grading design which

includes roadways and a golf course 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 Il -~ 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
requirecments 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.

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 U.S. 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).

Delincation of the pre- and post-development 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
5.3.0).

Delineation of the 100-year water surface inundation extents for any on-site washes
determined to have peak flows equal to or greater than 50 cfs using hydrautic
analysis software such as Bentley FlowMaster (Version 8i).

Hydraulic analyses of the major preliminary drainage structures and two wash
conveyance cornidors which includes two off-line detention basins located along the

Galloway Wash approximately 0.1 and 0.4 miles upstream of the Site.

. —— ___ _——  ————
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2.0

EXISTING ON-SITE DRAINAGE CONDITIONS AND CHARACTERISTICS

2.1

2.2

On-Site Drainage

The Site lies in the northern 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 toﬁography, 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 arcas 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 onc 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 boundarics were identified using acrial 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 with
a 100-year peak flow greatcr than 50 cfs cxiting the property along the southcrn
boundary. This wash appears 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-gtﬁde drainage crossing. The flow exiting the Site has an estimated
existing 100-year peak flow of 66 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.

2.3 Off-Site Watersheds
The off-site drainage areas impacting the Site lay to the east and are in the northem
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 Plan exhibit, City of Scottsdale 2-foot contour interval topographic Quarter
Section Maps and a visit to the Site were used to identify, confirm and/or update 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 castern property boundary at four locations.
Four of the concentration points are washes with 100-year peak discharges greater than

50 cfs and one location has a discharge of only 3 cfs. Starting at the northeast property
———————— —————— ———————— ——————————————|
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boundary and continuing south, the washes’ approximate 100-year peak flows were
determined to be: Wash A’s flow is 460 cfs, onc unnamed wash’s flow is 72 cfs, and the
Galloway Wash is 1,245 cfs.

Based on the results of the hydraulic wash analyses, a delineation of the existing
condition 100-year, 6-hour floodplain limits for the Galloway Wash, Wash A and the
unnamed wash have been illustrated on Exhibit 9 — Fxist 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. ‘

25 Existing Drainage Relative to Adjacent Projects
Existing flows exit the Site at various concentration points located 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 is also 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 (1) 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 (6) concentrated flow exit locations along the western
property boundary and three (3) concentrated flow exit locations along the southern
property boundary. These 100-year peak flows vary from a maximum discharge of 66
cfs to only 4 cfs. Refer to Exhibit 7 for the exiting concentration point locations and
discharges. |

‘There is also a small piece of the Site that is not within the City of Scottsdale and is
located at the southeast comer 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 Ratc Map (FIRM) for Maricopa County,
Arizona and Incorporated Areas, Panel Number 04013C0884L, cffective 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 determired 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
I 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 as 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
flooding 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 delineations. As can be seen from the results of the Galloway Wash

TN OOD/PATEI, 6 Frefiminary Drainage Report for



preliminary pre- and post-deveiopment hydraulic analyses included within Appendix D —
Hydraulic Calculations and as detailed on the following table, the Site’s improvements
do not increase the effective FEMA SFHA base flood clevations (BFEs). This will be

documented in more detail as the Site progresses into the development phase.

GALLOWAY WASH FEMA BFEs COMPARISON
Subcritical Flow Regime
Cross Existing Developed
Section | FEMA CS | Conditions | Conditions | Difference
1D ID WSE WSE in WSE
1447 4832 2611.02 2610.04 -0.98
1257 4.796 2606.31 2605.98 -0.32
1119 477 2603.94 2603.16 -0.78
918 4732 2598.77 2598.48 -0.29
716 4.694 2594.02 2593.72 -0.30
518 4.656 2587.69 2587.55 -0.14
317 4.639 2584.88 2584.70 -0.18
197 4.618 2581.25 2581.00 -0.25
0 4.581 2576.05 2575.79 -0.26

" —— —_—— ——— ———— ————————————— — |
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3.0

PROPOSED DRAINAGE PLAN

31

General Description of Proposed Drainage System

The Site has been rezoned to approximately 44-acrés of R4 zoning and approximately 48-
acres of Open Space zoiing. Preliminary site grading is shown on Exhibit 11 -
Preliminary Grading Plan. The proposed drainage system is being designed to allow
existing drajnage patterns 1o 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
(2) proposed 3-barrel, 10-foot wide by S5-foot high box culvert roadway drainage
crossings to pass the 100-year discharge under the streets without any backwater
conditions occurring within the wash upstream of the roadways. 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 shotcrete conveyance corridor (10-
foot wide by 1-foot deep) to offsct 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
design is not anticipated to disturb the existing natural wash corridor. In addition, any
post-development grading adjacent to the wash will have bank protection and is being
designed to drain away from Wash A. Therefore, there is no anticipated modification to
the wash and there was no increase to the existing 100-year peak flow of Wash A due to

development.
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3.2  Future Conditions

Currently, the majority of the upstrcam off-sitc watcrsheds located within Desert
Mountain have been fully developed. The Desert Mountain development land uses were
obtained from the Floodplain Delineation Study of Andora Hills & Galloway Washes
TDN. Wood/Patel independently conducted a Site visit and with the addition of recent
aerial photography of the ubstream watersheds, has updated the HEC-1 hydrology model
to more accurately represent the current development conditions. As a result, the size of
the upstream watershed of the Galloway Wash has increased in size by approximately 60
acres and the degree of development density has also increased. The impact of these
hydrologic changes has resulted in the Galloway Wash peak 100-year discharge
increasing from the previous Preliminary Drainage Report from approximately 1,124 cfs
to 1,260 cfs.

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.

33 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 stormwater storage 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. [8-inch bleed-off pipes with removable 6-inch (or 9-inch) orifice plates are
proposed for the dissipation of the detained/retained storm water.
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Table 3.3 below summarizes the required first flush stormwater storage for the Site and
Exhibit 8 and Exhibit 11 detail the on-sitc drainagc arcas and stormwatcr storage basin

locations, respectively.

Table 3.3
Required First Flush Stormwater St
Are Ar Weighted | fUS Volume
a ea
Orainage Avea {SF) (ac) c(:;:".ﬂ t Volume Provided
clen (ac-ft) {ac-ft)
BS 91661 2.10 1.00 0.09 Basin BS
"TOTAL . 0.09 0.10
B6 [ 97738 | 224 | 1.00 0.09 Basin B6
TOTAL 0.09 0.62 |
B7 | 118168 | 271 | 1.00 0.11 Basin B7
TOTAL 0.11 0.31
B8 506941 11.64 1.00 0.48 Basin
B13 33440 0.77 1.00 0.03 B8
TOTAL 0.51 1.37
89 34783 0.80 1.00 0.03 Basin
B10 653492 15.00 1.00 0.63 B9 & B10
TOTAL 0.66 1.99
B16 26198 | o.60 1 1.00 0.03 Basin B16
TOTAL 0.03 0.39
811 64650 1.48 1.00 0.06
B12 67749 1.56 1.00 0.06
B14 75437 1.73 1.00 0.07 Basin
B15 73089 1.68 1.00 0.07 B18
B17 16495 0.38 1.00 0.02
B18 83765 1.92 1.00 0.08
TOTAL 0.36 0.61
C2 347647 7.98 1.00 0.33
C3 43513 1.00 1.00 0.04 Basins
C3A 81060 1.86 1.00 0.08 C2,C2.1,
C4 136978 3.14 1.00 0.13 C3, C3.1,
C9 101013 2.32 1.00 0.10 C3A
C10 67586 1.55 1.00 0.06
TOTAL 0.74 3.19
C1 278495 6.39 1.00 0.27
C5 97132 2.23 1.00 0.09 Basin
C6 12194 0.28 1.00 0.01 C1
C7 39250 0.90 1.00 0.04
C8 77852 1.79 1.00 0.07
TOTAL 0.48 1.57

\WOOD/PATEL o Prelimiaury Drainage Report for



34 Pre- and Post-Runoff Characteristics
The U.S. Army Corps of Enginecrs’ HEC-1 computer 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 lcaves the property. For the location of these concentration points and
corresponding 100-year, 6-hour flow values, refer to Exhibit 7 and Exhibit 8.
Table 3.4-1: Pre — vs. Post-Peak Flow Analysis
100-yr, 6- | 100-yr, 6- 10-yr, 6- | 10-yr, 6-
br br Post- | 100Y% 6 br brPost. | 10YM6 | Zyn6hr | 2yn, 6hr o, o
r . br Existing | Post-Dev. .
HEC-1 Existing Dev. Difr. Existing Dev. . o Difference
res erence . .. Difference | Condition | Condition | .,
ID Condition | Condition in Peak Condition | Condition in Peak Peak Peak in Peak
PRE/POST Peak Peak Peak Peak ea el g Flow
Flow Flow Flow Flow Flow Flow Flow Flow (cts)
(cfs) (cfs) (cfs) {cfs)
(cfs) (cfs) (cfs) (cfs)
CP-A2/CP-A2 472 460 -12 265 258 -7 137 132 -5
Bl 36 0 -36 2] 0 -21 10 0 -10
Cl 26 0 -26 15 0 -15 7 0 -7
Dl 7 0 -7 4 0 -4 2 0 -2
CP- ] i
ES/CPGAL 1260 1075 -185 639 633 -6 291 288 -3
Fl 4 0 -4 2 0 -2 1. 0 -1
Gl1/G1 7 3 -4 14 2 -12 8 1 -7
H1/H] 17 7 -10 10 4 -6 6 2 -4
II/DETC3A 20 2 -18 12 1 -11 6 1 -5
J1 11 0 -11 6 0 -6 3 0 -3
KI1/DETCI 66 4 ~-62 39 3 -36 21 2 -19
L1/L1 10 7 -3 6 4 -2 2 -1
MI/MI 3 3 0 2 2 0 1 0
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3.5 Proposed Drainage Structures

3.5.1 Ons-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 or 9-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 Galloway Wash Detention Basins
As detailed on Exhibit 11, there are two off-site off-line detention basins (Basin
B4 and Basin B4A) proposed along the Galloway Wash. The two off-site off-
line detention basins each will require approximately 300 linear feet of improved
grouted riprap channel sections and erosion protected weir inlets to remove a
portion of the 100-year peak flow from the wash. The runoff will enter the
detention basin through lateral weirs between 50-feet and 75-feet in length and
pond a maximum depth of 4-feet during the 100-year event. Basin B4 and B4A
will have a 24-inch and 30-inch outflow pipe, respectively, that will detain the
flow and drain the basin within a few hours. The proposed detention basins will
have storage volume capacities of approximately 2.6 acre-feet (Basin B4) and 2.5
acre-feet (Basin B4A). Contractual agreements are being prepared with the
upstream land owners to allow for the construction and maintenance of these off-

line detention basins.

The two off-line detention basins were included in the post-development HEC-1
model. The hydrology results can be found within Appendix B. The Galloway
Wash-was hydraulically modeled within a mixed hydraulic regime duc to the
supercritical nature of the wash and the results are located within Appendix C.

3.53 Roadway Crossing Structures
There are currently two (2) proposed on-site roadway drainage crossing

structures that have been designed to convey the anticipated post-development
———————— ———————— ——— — ———— ——————————————————|
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100-year flow of the Galloway Wash. The flows were calculated at the box
culvert locations using the results of thc post-development HEC-1 modcl
analysis. Refer to Appendix B for the flow calculations.

Both crossing locations will be designed with a 3-barrel, 10-foot wide by S-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 5.0.3), such that the estimated upstream 100-year
peak flow is contained within the wash and no backwatering of the flow before
the roadway is anticipated. The box culverts will be designed with longitudinal
slopes such that sediment deposition is not anticipated within the culverts.

Grouted rock 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 5 feet below the wash bottom. Refer to
Exhibit 10 for bank protection locations and Appendix D for scour depth
calculations.

For the Galloway Wash and Wash A Pima Road at-grade drainage crossings, sill
scour analyses and an exhibit detailing the limits and required cut-off wall
lengths and depths has been included within Appendix D.

3.54 On-site Roadway Drainage Structures

3.54.1 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,
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3.5.4.2 Street Capacity Hydraulics
There arc 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.

3.54.3 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 has been prepared for the Site by Del Sol Group to identify if
any of the washes may be deemed: juris'dicﬁénal. 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
S.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
Pgint Rainfall Depth-Duration-Frequency Data
Frequency— 2-year | S-year i 10-year I 25-year I 50-year 100-year
Duration] Rainfall (in) '

S min 0.33 0.44 0.53 0.64 0.73 0.82
10 min 0.50 0.67 0.80 098 1.11 1.24
15 min 0.62 0.83 1.00 1.21 1.37 1.54
30 min 0.83 1.12 1.34 1.63 185 207
1 hour 103 1.39 1.66 . 2.02 229 2.56
2 hour 1.19 1.57 1.87 227 2.58 290
3 hour 1.26 1.64 1.94 236 2.70 3.04
6 hour 1.48 1.87 2.18 2.62 2,96 331
12 hour 178 | 223 | 259 3.08 345 384

24 hour 2.08 273 327 402 4.65 532
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5.2 Parameter Estimation
The physical parameters of the sub-basins modeled by HEC-1 were cstimated 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 pattemn 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 III. The 100-year, 6-hour point rainfall depth used for
the Site is 3.31 inches.

5.23 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
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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
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 calculated 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 model for undeveloped desert areas
only. The "normal” condition was used for all other land uses occurring within
the project watershied for the proposed condition model. DTHETA values were
read frdrn 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.

WOO )/ A’ 'FL 18 Preliminary Drainage Report for



Initial abstraction (IA) 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.

5.2.5 Land Use Characteristics
Land use characteristics upstream of the study area were originally obtained from
the Floodplain Delineation Study of Andora Hills & Galloway Washes TDN and
were then updated by field visits and 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 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-! 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
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minimum NMIN value of | minute was used and a |5-minute hydrograph time
interval was used for the entire study area. For comparison purposes, a |-minute
NMIN value and a 15-minute hydrograph time interval was also used for the

existing condition model.

5.2.8 Routing Parameters
Routing of sub-basin hydrographs in the study area were 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
calcﬁlation 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 Stormwater Storage Volume

Stormwater storage volume required for the 100-year, 2-hour event is:

P
Vupmp = C*(EJ*A

Where:
* V is the required stormwater storage 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.
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| 5.3.2 Provided Stormwater Storage Volume

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

¥ provmep = [[Al -;A, )*(ELE v, ELEV] )}

Where:
® Vis the provided retention volume in acre-feet.
» A s the contour area in acres.
* ELEV.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. Rcfer to stormwater storage basin

volume calculations in Appendix C.

As a result of the drainage requirement to decrease the post-development
discharges to pre-development discharges for flows leaving the Site, stormwater
storage basins were including throughout the Site’s open space areas. As such, a
comparison of the 100-year, 2-hour stormwater storage determined for the
developed areas (10.7 acre-feet) and the 100-year, 2-hour provided within the
stormwater storage basins (10.5 acre-feet) has been conducted and as can be seen
within Appendix C, the proposed Site’s stormwater storage basins successfully
store almost all of the 100-year, 2- hour stormwater runoff from the majority of
the developed areas of the Site.

54 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 hydfaulic analysis of both washes. Washes that were
determined to be less than a 100-year peak flow of 150 cfs used Bentley
FlowMaster (Version V8i) hydraulic analysis software to determine their existing
wash hydraulic conditions.
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54.2 HEC-RAS Errors, Warnings, and Notes

The HEC-RAS cross sections were placed such that significant vanations in the
channel cross-sectional geomeiry 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 clevations 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
surface elevation. This is due to the fact that a sub-critical flow regime is
required for the steady flow computations on a site regardless of the relatively
steep slopes. 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.
A mixed flow condition was used within the design of the bank and erosion
protection as well as for the design of the off-line upstream lateral weir detention

basins.

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 wamings and notes are expected
when running sub-critical flow regimes for a steady flow analysis on steep

slopes.

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

5.43 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 was 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. In addition, 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. If
necessary, the development will 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.

t

4. The determination of the CWA Section 404 Junisdictional 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 Easement Requirements
Where flows from the 100-ycar storm event arc greater than 50 cfs, drainage ecasements
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 detention basins.

6.3 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).

6.4 Lowest Floor Elevations
Lowest ‘floor (LF) elevations are to be a minimum of 12-inches above the highest
adjacent 100-year water surface clevation and 14-inches above the low-site outfall.
Lowest floor clevations on the grading and drainagce 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 clevation for the slab is proposed to be lowered, or if a

basement is to be constructed.

6.5 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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Regular maintenance must be performed on detention/retention basins that are designed
with sediment pools and/or are susccptiblc to wash sediment loads. Obscrvation 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.

6.6  Bank Protection
Scour protection shall be provided at all locations where the wash banks are being
modified, where development is encroaching within the wash’s erosion hazard setback
limits and where it is necessary to protect proposed stormwater storage basins. The bank
7_ 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 5 feet
below the wash bottom. Refer to Exhibit 10 ~ Developed Condition Hydraulics Map for

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

6.7 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. Stormwater storage 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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7.0  CONCLUSIONS

1.

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 delineations and will not increase the effective FEMA SFHA base flood elevations.

This will be documented in more detail as the Site progresses into the development phase.

The Galloway Wash and Wash ‘A’ will be maintained in their natural location and condition
where possible and will not be re-aligned. Where disturbance is considered within the
Galloway Wash, a Wash Modification approval is required from the City of Scottsdale.

According to the City of Scottsdale Environmentally Sensitive Land (ESL) maps, the Site is
located within ESL Upper Desert.

According to the City of Scottsdale’s Floodplain Ordinance for ESL Upper Desert, the Site is
required to have peak discharges from the Site reduced to at least pre-development values

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

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

compliance before issuing development permits.

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 cohsistent 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 drainage 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 Scottsdale Design Standards and
Policies Manual (DS&PM), cach drainage report must include a completed ‘Warming 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 development phase.

Appendix 4-1C

WARNING & DISCLAIMER OF LIABILITY

The Drainage and Floodplain Regulations and Ordinances of the City of Scottsdale are intended to
“minimize the occurrence of losses, hazards and conditions adversely affecting the public health,
safety and general welfare which might result from flooding caused by the surface runoff 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-year flood.
Additionally, much of the Scotisdale 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 PURSUANT TO S.R.C §37-22

“The degree of flood 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 causes. This article (Chapter 37, Article 11) shall not create liability on the part of the
city, any officer or employee thereof, or the federal government for any flood damages that result from
reliance 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 management, 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
flood. You are advised to consult your own engineer or other expert 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 Agent Date

Design Standards & Policies Manual Page 1 of 1
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9.0 REFERENCES

1. Design Standards and Policies Manual Chapter 4 Drainage, City of Scottsdale, January
2010.

2. Drainage Design Manual for Maricopa County, Arizona: Volume | — Hydrology, Flood
Control District of Maricopa County, revised August 15, 2013.

3. Drainage Design Manual fo} Maricopa County, Arizona: Volume II — Hydraulics, Flood
Control District of Maricopa County, revised August 15, 2013,

4. HEC-], Flood Hydrograph Package, U.S. Army Corps of Engineers, June 1998.
5. HEC-RAS, Version 5.0.3, U.S. Army Corps of Engineers, January 2010.

6. Drainage Design Management System for Windows-Version 4.624d, Flood Control District
of Maricopa County, revised September 17, 2013, by KVL Consultants, Inc.

RN OOD/ °A’ 'F | 30 Prelimnary Drainage Report for



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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RAINFALL DATA
Project Reference: DM19 EX
Page 1 3/6/2017
ID Method Duration 2Yr SYr 10Yr 25Yr 50 Yr 100 Yr
DEFAULT NOAA14 5 MIN 0.328 0.442 0.528 0.642 0.728 0.815
NOAA14 10 MIN 0.500 0.673 0.803 0.977 1.108 1.240
NOAA14 15 MIN 0.620 0.834 0.996 1.211 1.374 1.537
NOAA14 30 MIN 0.834 1.123 1.341 1.630 1.850 2.070
NOAA14 1 HOUR 1.032 1.390 1.660 2018 2.289 2.562
NOAA14 2 HOUR 1.187 1.573 1.871 2.273 2.579 2.896
NOAA14 3 HOUR 1.263 1.641 1.944 2.364 2697 3.043
NOAA14 6 HOUR 1475 1.867 2.182 2617 2.958 3.313
NOAA14 12 HOUR 1.783 2.233 2.592 3.079 3.454 3.841
NOAA14 24 HOUR 2.084 2.733 3.265 4.024 4,650 5318
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SOILS
Page 1 Project Reference: DM19 EX 3/6/2017
Area ID Book Map Soil ID Area Area XKSAT Rock Effective Comments
Number  Unit (sq mi) (%) Percent Rock (%)
(%)
Major Basin ID: 01
A1 645 33 64533 0.080 4140 0.230 - 100
645 40 64540 0.083 4340 0.170 - 100
645 93 64593 0.023 1180 0.330 - 100
645 96 64596  0.007 340 0070 - 100
A2 645 93 64593 0.010 6920 0.330 - 100
645 96 645906 0005 30.80 0.070 - 100
B1 645 33 64533  0.000 090 0.230 - 100
645 93 64593  0.011 99.10 0.330 - 100
C1 645 93 64593 0.008 100.00 0.330 - 100
D1 645 93 64593 0.002 100.00 0.330 - 100
E1 645 33 64533 0.022 100.00 0.230 - 100
E2 645 33 64533 0.001 100.00 0.230 - 100
E3 645 33 64533 0.038 100.00 0.230 - 100
E4 645 40 64540 0.010 100 0.170 - 100
645 63 64563  0.151 1500 0.140 25.00 100
655 AnB 655204722  0.050 500 0.400 - 100
645 96 64596  0.081 8.00 0.070 - 100
645 33 64533 0696 69.00 0.230 - 100
645 6 6456  0.020 200 0.620 - 100
E4A 645 96 64596  0.001 260 0.070 B 100
645 34 64534  0.000 040 0.230 B 100
645 33 64533 0015 5520 0.230 - 100
645 6 6456 0.011 4190 0620 - 100
E4B 645 6 6456  0.001 18.00 0.620 - 100
645 34 64534  0.000 6.00 0.230 - 100
645 33 64533 0.004 76.00 0.230 - 100
E4C 645 6 6456 0008 5070 0.620 - 100
645 33 64533 0.003 1930 0.230 . 100
645 34 64534  0.001 870 0.230 - 100
645 96 64596 0.003 2130 0.070 B 100
ES 645 6 6456 0019 2970 0.620 - 100
645 33 64533 0.013 2140 0230 - 100
645 93 64593 0.010 16.10  0.330 - 100
645 96 64596  0.021 3270 0.070 - 100
F1 645 96 64596 0.001 100.00 0.070 - 100
G1 645 34 64534 0.007 9440 0.230 - 100
645 96 64596  0.000 560 0.070 - 100
H1 645 34 64534 0.005 100.00 0.230 - 100
" 645 34 64534 0.006 100.00 0.230 - 100
J1 645 34 64534 0003 9430 0.230 - 100
645 96 64596  0.000 570 0.070 - 100
K1 645 33 64533 0.004 1750 0.230 - 100
645 34 64534 0.015 7500 0230 - 100
645 96 64596  0.002 750 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



Flood Control District of Maricopa County
Drainage Design Management System

LAND USE
Project Reference: DM19 EX 3
Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description
(sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Basin ID: 01
901 0.0124 6.5 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.1796 935 0.20 0 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)
0.1920 100.0
730 0.0076 494 0.10 0 90.0 NORMAL 0.030 Passive Open Space (Includes mountain preserves and wi
902 0.0078 50.6 0.20 0 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)
0.0154 100.0
900 0.0115 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0115 100.0
900 0.0084 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0084 100.0
900 0.0024 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0024 100.0
900 0.0018 8.3 0.20 0 35.0 NORMAL 0.045 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 0.20 0 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)
0.0217 100.0
900 0.0012 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0012 100.0
900 0.0038 10.0 0.20 0 35.0 NORMAL 0.045 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 0.20 0 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)

* Non default value

(stluDs




Flood Control District of Maricopa County
Drainage Design Management System

LAND USE
Project Reference: DM19 EX 34

Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description

(sq mi) (%) (1A) Impervious Cover

(RTIMP) (%)
Basin ID: 01

0.0380 100.0
170 0.1185 11.8 0.25 45 50.0 NORMAL 0.020 Medium Density Residential - Muli Family (5-10 du per a
180 0.0270 27 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
220 0.0177 1.8 0.07 80 10.0 NORMAL 0.020 Neighborhood Retail Center
900 0.1769 176 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
901 0.2114 21.0 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.4563 453 0.20 0 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)

1.0078 100.2
210 0.0024 8.9 0.10 80 65.0 NORMAL 0.020 Specialty Commercial (<=50,000 sq. ft.)
900 0.0110 40.7 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
901 0.0110 40.7 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.0026 9.6 0.20 0 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)

0.0270 99.9
630 0.0047 100.0 0.10 80 75.0 NORMAL 0.020 Transportation

0.0047 100.0
210 0.0023 15.1 0.10 80 65.0 NORMAL 0.020 Specialty Commercial (<=50,000 sq. ft.)
900 0.0129 84.9 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)

0.0152 100.0
900 0.0626 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)

0.0626 100.0
900 0.0012 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)

* Non default value (stLuDa




Flood Control District of Maricopa County
Drainage Design Management System

LAND USE
Project Reference: DM19 EX 3/

Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description

(sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Basin ID: 01

0.0012 100.0

900 0.0071 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0071 100.0

900 0.0051 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0051 100.0

900 0.0064 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0064 100.0

900 0.0035 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0035 100.0

900 0.0200 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0200 100.0

900 0.0027 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0027 100.0

900 0.0015 100.0 0.20 0 35.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0015 100.0

* Non default value (stLuDs




Flood Control District of Maricopa County
Drainage Design Management System

SUB BASINS
ge 1 Project Reference: DM19 EX 3/6/20
Sub Basin Parameters Rainfall Losses
a ID Area Length Slope S-Graph Lca Tag Velocity Kn IA- DTHETA PSIF XKSAT RTIMP
(sq mi) (mi)  (fUmi) (mi) (min) (f/s) (in) (in)  (in/hr) (%)
ajor Basin ID: 01
0.192 0.95 1341 DESERT/RANGE 0.51 16.80 4.96 0.039 0.20 0.25 534 0254
0.015 0.19 118.3 DESERT/RANGE 0.10 4.50 3.66 0.035 0.15 0.25 5.24 0.318
0.011 0.22 209.1 DESERT/RANGE 0.10 5.50 3.52 0.045 0.20 0.25 433 0421
0.008 0.21 216.3 DESERT/RANGE 0.09 5.10 3.56 0.045 0.20 0.25 433 0422
0.002 0.09 2529 DESERT/RANGE 0.04 2.60 291 0.045 0.20 0.25 433 0.422
0.022 0.31 184.7 DESERT/RANGE 0.15 6.40 435 0.038 0.20 0.25 5.05 0.306
0.001 0.05 297.9 DESERT/RANGE 0.02 1.60 2.66 0.045 0.20 0.25 5.05 0.294
0.038 0.57 146.3 DESERT/RANGE 0.25 10.40 485 0.039 0.20 0.25 5.05 0.299
1.008 3.40 174.8 DESERT/RANGE 1.58 36.80 8.13 0.036 0.21 0.25 5.34 0.278 12
0.063 0.39 123.7 DESERT/RANGE 0.23 10.40 3.30 0.045 0.20 0.25 5.14 0.285
0.027 0.25 121.5 DESERT/RANGE 0.17 6.20 348 0.036 0.19 0.25 4.28 0.500 Y4
0.001 0.05 215.7 DESERT/RANGE 0.02 1.70 263 0.045 0.20 0.15 7.94 0.090
0.005 0.35 121.7 VALLEY 0.17 3.90 7.7 0.020 0.10 0.25 465 0473 80
0.007 0.24 167.4 DESERT/RANGE 0.09 5.70 3.69 0.045 0.20 0.25 5.14 0.276
0.015 0.16 140.2 DESERT/RANGE 0.1 5.00 2.88 0.041 0.18 0.25 4.51 0.394 12
0.005 0.17 189.3 DESERT/RANGE 0.07 440 3.36 0.045 0.20 0.25 5.05 0.294
0.006 0.23 191.1 DESERT/RANGE 0.11 5.90 3.38 0.045 0.20 0.25 5.05 0.294
0.003 0.16 206.5 DESERT/RANGE 0.07 4.20 3.23 0.045 0.20 0.25 5.14 0.275
0.020 0.23 171.7 DESERT/RANGE 0.15 6.80 3.01 0.045 0.20 0.25 5.24 0.270
0.003 0.12 2437 DESERT/RANGE 0.05 3.30 3.22 0.045 0.20 0.25 505 0.294
0.001 0.10 204.1 DESERT/RANGE 0.04 2.90 3.00 0.045 0.20 0.25 505 0.294
* Non default value (stSubBasSG.rp




Flood Control District of Maricopa County
Drainage Design Management System

SUB BASINS
ge 2 Project Reference: DM19 EX 3/6/20
Sub Basin Parameters Rainfall Losses
2a 1D 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) (%)

ajor Basin ID: 01

* Non default value (stSubBasSG.rg




ge 1

Flood Control District of Maricopa County
Drainage Design Management System

HEC-1 ROUTING DATA
Project Reference: DM19 EX

3/6/20
Route ID LOBN ChanN ROBN  Length Slope Max 1. 2 3 4. 5. 6. 7 8.
(ft) (fUf)  Elev (ft) ‘ '
NORMAL DEPTH
Major Basin 01
R-A1 0.060 0.040 0.060 980.00 0.0224 2,613.00 X: - 42.00 7300 106.00 196.00 225.00 251.00 295.00
b 20.00 15.00 10.00 7.00 6.00 500 13.00 19.00
R-B4 0.035 0.035 0.035 1,310.00  0.0200 - X: - 4.00 8.00 20.00 44.00 5200 56.00 64.00
Y: 268000 2679.00 2678.00 267500 267500 2,678.00 2,679.00 2,680.00
R-B4A 0.050 0.035 0.050 870.00  0.2100 - X: - 6.00 12.00 24.00 74.00 82.00 86.00 90.00
Y: 264900 2648.00 2646.00 264500 264500 2,646.00 2,648.00 2,649.00
R-CPE4 0.060 0.040 0.060 2,050.00  0.0234 2,635.00 X: - 33.00 50.00  130.00 34500  390.00 447.00 530.00
Y: 34.00 25.00 18.00 19.00 18.00 20.00 26.00 3200

(stHec1Rt.
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FEAX TIMBE OF  AVERAGS PLOW POR MAXINUM PERIOD BASIN
oPERATION STATION viow  PEAK AREA
¢-HOUR 24-HUDR 73 -BOTR
HYDROGRAFE AT
a1 138, 4.1s s. a. 2. 0.19
R0UTED TO
2-a1 135, 4.8 9. 3. 2. 0.18.
HYDROGRAPH AT
az 6. 4.02 1. o. o. 0.01
2 COMPINED AT
cp-az 137, 4.3 10. a. 2. 0.21
HYDROGRAPE AT
B1 10.  ¢.03 °. 0. o. 0.01
HIDROGRAPH AT
e 7. 4.0 °. o. o. 0.01
HYDROGRAPR AT ’
b1 2. 4.02 o. 0. o. 0.00
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. cLBAR 0. 4.02 1. o. 0. 0.02
HYDROGRAPH AT
. 81 22, ¢.03 1. 0. o. 0.02
EYDROGRAPH AT
. 82 1. 4.02 o. 0. 0. 0.00
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23 3. .07 2. °. 0. 0.04
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. 24 308, .43 .. 1. o. 1.01
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R-B4 3103, 4.47 4. 12. 8. 1.0
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o 5. 4.02 0. o. o. 0.00
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x 1. 4.0 1. o. 0. 0.02
HYDROGRAPH AT
11 ). s.02 0. 0. 0. 0.00

m 1. 4.02 0. 0. 0. 0.00
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a I DM19 BX - Desert Mountain 19 Bxieting Conditicn
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“” ox o L] 0 o [} L] L] [] [] []
(11 12 0 [ ] [] 0 0 L] [] o ]

*

HEC-1 YNFUT PAGE 2
LINR ) 1 HOOURNAN PERRTEEE CETETRRS FRPRINAIY PINAIDE JNPIIY TP 25Ty - I SN 1]

46 KX CP-A2 COMBINE
.7 ue 2

-
419 < 4 Bl BASIN
49 8 0.011
50 G 0.20 0.2% 4.3 0.42 [
-w r— - - . s -a - A —- P - - -



L3
52
se
s$
§0
61
63
63

64
63
66
67
&8
€9
70
71

72
73

74
75
76
1
78
79
80
Bl

82
2]
B4
as
-13
87

90
91
93

94
98
96
97

98
9
100
101
102
103
104
108
108
107
108
109
110
P by
112
12
114

115
116
117
1ie
119

120
121
122
123
124
128
128
127

LINB

- - - - - v

oz o 0 0 o 0 0 o 0 o ¢

(24 ] ] 0 4 0 ° o ] 0 °

"

xx Cl  BASIN

BA  0.008

w 0.20 0.2% €. 0.42 0

124 [ L 15 3 43 s1 46 kX ] 24 17

154 12 9 [ 4 3 3 1 1 1 0

2 0 0 g q q ] Q 0 9 Q

123 ¢ Q 0 0 o 0 0 ° o [

[ 24 0 0 ] ¢ e 0 o ¢ ¢ ¢

.

[ < 3 D1  BASIN

BA 0.002

w 0.20 0.28 4.33 a.42 o

uz ] L] 19 24 is 7 4 2 1 1

o 0 0 0 4 ¢ 0 0 0 0 0

3 4 Q Q L] a ] 0 L] Q 0 0

24 ° e ] 9 Q o 0 ] ] o

vy ¢ 0 & ] ] 0 ] ] [ [

L]

KK CLEAR OOMBINE

He 3

-

xx Bl  BASIN

B» 0.022

w 0.20 0.25% 5.05 0.31 0

ux ° 1 23 S5 8 10 111 106 1] L1

o 5 9 as 23 17 12 9 8 L] 3

wx 3 3 3 3 ¢ ° 4] o o 0

oz 0 9 o [ ¢ ° o 0 0 o

7 4 o 0 o 0 9 ¢ 4 0 0 ]

*

= B2 BASIN

Ba 0O0.002

|7 0.30 0.3% 5.0% 0.39 0

oz 14 [ 18 L 3 1 [ o o o

o3 0 0 o 0 ] 0 0 0 0 0

L2 0 0 9 9 9 o 0 0 o ]
HEC-1 INPUT

) o PRI PIPET IETTT T PRPPPPRE PPPPPETE FETTRERR P Sppin IR FeTs {

-4 0 0 [ 0 © [ ] ] ] 0

24 0 0 [ 0 0 0 0 0 0 0

®

= b3 ) BASIN

BA  ©.038

7] 0.20 0.2% 5.08 0.30 [

oux [ 12 12 26 47 66 83 99 110 117

ux 118 113 105 a8 74 63 54 4 38 a2

ox 27 PR 15 17 13 13 8 8 -] ]

o 3 k) 3 3 3 3 3 3 3 0

7 ¢ (] o [ Q 0 [ ] ] 4] o

-

< 3 B4  BABIN

BA 1.008

(7] 0.21 a.28 5.34 0.28 12

21 ] 92 92 92 92 2 92 92 92 1es

ux 263 a6s 321 60 354 442 48 s11 558 $92

ox 630 638 646 158 738 703 e1s B81p :11] 029

o1 834 884 884 884 804 11 860 [-11] 839 828

oI 833 788 763 718 876 643 643 589 $81 344

24 S0¢ 490 471 41 43 401 3 350 360 E2 23

ox 328 3086 283 283 261 253 33 124 208 206

2 4 208 180 174 174 174 163 141 pL 3] 141 141

ux 141 106 98 98 96 2] 98 96 98 (1]

L+ 4 63 83 63 63 63 63 63 53 63 83

o 8 44 a2 a2 22 22 22 22 22 22

uz 22 22 22 a2 22 22 22 22 22 22

oz a3 a3 22 22 22 ] 22 a2 FH] 22

oI 2 22 22 22 22 az ] o ] 0

-

< 4 R-B4  ROUTH

b J:) 1 FLON

®C 0.038 0.038  0.02%8 1310 0.0200 9.00

RX 0.00 4.00 .00 20.00 44.00 52.00 S6.00 §64.00

RY 2660.0 2679.00 2678.00 2675.00 2673.00 2678.00 2679.00 3580.00

Bea
0.027
0.19

39
4
]
¢

*A9A883EER

b >+ PN

7

BASIN
9.25 4.28 0.50 ?
18 2 2 106 13 161 131 104 7
45 33 as 19 18 10 10 [3 4
4 4 0 0 0 [ ] 0 °
o 0 [] ] 0 ] [ [ L4
0 Q 0 0 0 0 0 0 L

HEC-1 INPUT

..... [ PP PRSTTTTS FPPRITOT PRSI F ZTTTTNN IOUUORE NS 1



131
132
133
134
1318

136
137

138
139
140
141
1432

143
144
145
146
147
148
3149
150

151
1%2

133
154
158
186
137

156
159
180
161
162
153
164
165

166
187

168
169
170
171
172
173
17¢
178

176
177
178
179
180
181
162
183

1604
185
186
187
188
18%
190
19

193
193
19¢
198
196
197
196
195

a00
a0

202

ane

weas A Vewr

123 0 S 1% 29
24 1 1 9 ]
24 -] ] (] ]
124 ] 0 0 9
ux ¢ [ [} a9
»

KR CPBAAR CONBINE

BC 2

L]

KX R-B4A ROUTR

»S 1 LOw

RC 0.030 0.035 0.050 870
[} 3 0.00 6.00 12.00 2¢.00

RY 2649.0 2840.00 2646.00 2645.00
.

KK B4AC  BASIN

Ba 0.015

16 0.18 0.33 4.51 0.39
u [ 10 32 (2}
Uz a1 16 11 7
ux 0 ] [ 0
vz [ 0 0 o
3 0 0 ] ]
»

KK  CP-B4 COXBINE

EC 6

*

KK R-CPE4 ROUTE

RS 1 ow

RC 0.060¢ 0.040 °.060 2080
RX 0.00 33.00 S0.00 130.00
RY 34.00 25.00 18.00 19.00
.

KX B3 BASIN

BA  0.08)

10 0.20 .23 3.14 0.39
24 0 20 20 “
Iz 1958 1087 173 146
24 4 38 32 28
L2 4 L] 5 5 s
29 0 o 0 [
.

aC 3
L]

X b £ 3 BASIN

m  0.001

1| 0.20 0.8 1.94 4.09
o1 0 7 18 9
o1 0 o 0 °
ox 0 o 0 ¢
or ° ° 0 0
ux ° 0 ° 0
L]

= 01 BASIN

BA  0.007

p7 ] 0.20 0.2% $.14 0.28
o1 P 4 10 22
oI 13 20 7 ]
1:2 4 1 ] [ o
oz ° 0 0 ¢
ur P 0 ° )
L]

= 21 BAgIR

BA  0.009

16 0.20 0.25 $.05  0.39
oz [} L3 13 28
o1 s ¥ 3 1
w 0 ° q 0
ur 0 ° 0 0
n e ° ° °
*

[ - 4 1 BASIN

BA  0.006

L0 0.20 0.25 S5.05 0.29
ut 0 3 e 18
vz 12 9 K] s
ur 1 1 0 [
oz 0 o 0 0
1024 0 L] ] ]
~

h + CLRI COMRYNE

BC 4

»

XK Jqa BASTH

R N NANT

0.2100
74.00

[

90.00

2645.00 2646.00 3640.00 2645.00

12

0.0234 2635.00
345.00 390.00 447.0¢ 530.00

10.00

w

- N-X- N N N1

3

-R-N- N -]

-
cCOoOOAMAQ

110
104
1
L]

0

cooom

w

XXX N3

RN N

L

OO WR

13
8
1

cCoOONY

~

-R-X- N "]

w

-0 <]

OoONM

32.00

164
75
14

]
0

- -X-X-N-J

CoOrw

»

XN

»

CoOaOmy

- - -R- 2

ooconNw

182
63
14

L]
0

- NN -4

-

»

- NN - N

cCoOomMw

“

[~ - -

"

CoOore

-

- - N

oo0o0OWwW

193
$3

- - NN

[-B-N-N-N J



206
207

208
209

210
211
213
E} e
14
218
216
217

ais
219
220
321
222
f )
224
235

226
227
328
229
230
231
232
a3

a4

- - - av -~ -~ - “-= -
|24 3 a 1 1 1 1 0 0
0 0 0 0 [ 0 0 ]

HEC-1 INPUT

¢ P R P R IR T TR N ITT TR E TR R, FOPIIRY T

24 ] 0 4 L o [ o ]
.24 0 [ ] 0 0 0 0 0
-

KX X1 BASIN

BA 0.020

a 0.30 0.25 5.34 0.27 [

129 o 10 16 43 64 8 93 9
Ur 51 39 k1] 2) 18 4 10 -]
T 2 2 3 2 3 2 o ]
oI 0 0 0 0 0 o ] ]
oz ] ° 0 0 0 -] 0 ]
.

p < 4 Ll BASIN

BA 0.003

16 0.20 0.23% 5.05 0.2% 0o

ux [} 4 17 28 27 1? 10 6
ux 1 1 1 0 [ ] [ 0
mn ] ] ] ] 0 ] ] ]
23 o o ] 0 [ 0 ] ]
ox [ ¢ ] ] [ ] -] [
-

< 4 M1  BASIN

BA 0.002

10 0.20 0.2% 3.0% 0.29 0

oz o 2 8 11 8 S 2 1
L 24 ¢ o 0 0 0 0 o o
ux ¢ [ [ 0 [ 0 0 4
ur (] ] ] ] [ [} 0 4
ux ] 0 0 0 ¢ ¢ 4] 0
.

R 9

i bl
0 0
] ]

creerPirenallO
0 ]
] ]

84 s
7 s
] 0
o ]
] ]
3 2
] o
0 [
] 0
o [
1 o
14 [4
] [
14 0
[ ]

PAGR



S & VAR

e

{~-->) DIVERSION OR FUMP FLOW

{V) ROUTING

(«---) RBTURN OF DIVERTED OR PUMPRD PLOW

{.) CONNBCTOR

Ro.

MVVM.....
n

kx|
33
e

CP-A2...covunnnne

46

Bl

D1

cl

e s e e s

P s s e v .

72

Bl

e v

74
82

115

Bér

130

BAB

128

CPBAAB...covvanvss

138

138

B4C

143

CP-B6.....
cPp

v oas e e

133
183

158

CPeBS...ovvvunnns

rn

ey

186

168

a1

176

184

1n

192

CLB2. .. oasaasrnssosnansscnnsnnsnanvoanny

200

202

n

210

L1

218

aas

(ave) RUNOPP ALSO CONPUTED AT THIS LOCATION



e« s e cao
.

DAVIS, CALIPORNIA 93616
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0.00 ©.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 a.00
.00 ¢.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 9.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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.00 .00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
q9.00 0.00 0.00 0.00 0.00 g.0Q 0.00 0.00 a.40 a.0a
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 .00 0.00 9.00 0.00 0.00 0.00
0.00 0.00 .00 0.00 0.00 .00 0.00 0.00 ¢.00 ©.00
19 I INDEX STORM HO. )
STRM 3.2) PRRCIPITATION DEPYTH
TROA 2.80 TRANSPOSITION DRATNAGE AREA
20 P2 PRECIPITATION PATTERE X 5
.00 0.00 0.00 0.00 0.00 a.00 0.00 0.00 0.00 0.00
0.0 6.00 .00 0.00 0.08 0.00 6.00 d.00 ¢.00 .00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ©.00 0.00
0.00 0.00 0.00 0.00 0.00 ©.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 ¢.0¢ ¢.00 0.00 0.00
¢.00 0.00 .00 0.00 0.00 0.00 ¢.¢0 Q.00 0.00 6.00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
¢.00 0.00 .00 0.00 0.00 .00 0.00 .00 6.00 0.00
0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
©.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00
.00 0.00¢ 0.00 0.00 0.00 .00 0.00 ¢.00 0.00 0.00
o.0¢ 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 ©.00
¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 90.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00
0.00 ¢.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 a.00 g.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 06.00 0.00 9.00 0.%0
0.00 .00 0.00 .00 0.00 0.0 .01 Q.02 0.0 0.0}
0.01 0.03 0.01 0.01 0,01 0.01 0.01 0.01 0.01 0.0
0.01 0.01 0.0 8.01 6.01 0.01 0.01 0.01 0.01 0.01
0.01 ¢.01 0.01 ¢.01 0.01 0.02 0.02 0.02 0.02 0.02
0.03 0.02 0.02 .02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 ©.00 0.00 Q.00
0.00 0.00 0.00 0.00 0.00 9.00 0.00 0.00 0.00 0.00
0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 ¢.00 ¢.00 0.00 0.00 0.00 0.00 0.00
0.00 .00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 ¢.00 ¢.00 .00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.90 0.00 9.00
0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 a.00
0.00 0.00 0.00 .00 0.00 0.00 0.00 9.00 0.00 0.00
0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00
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APPENDIX B

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



DDMSW Output Data



uUrainage vesign Mmanagement oysiem
RAINFALL DATA

Project Reference: DM-19 FUT WR BAS

Page 1 3/7/2017

ID Method Duration 2Yr SYr 10Yr 25Yr 50 Yr 100 Yr

DEFAULT CUSTOM 5 MIN 0.328 0.442 0.528 0.642 0.728 0.815
CUSTOM 10 MIN 0.500 0.673 0.803 0.977 1.108 1.240
CUSTOM 15MIN 0.620 0.834 0.996 1.211 1.374 1.537
CUSTOM 30 MIN 0.834 1.123 1.341 1.630 1.850 2.070
CUSTOM 1 HOUR 1.032 1.390 1.660 2018 2.289 2.562
CUSTOM 2 HOUR 1.187 1.573 1.871 2273 2.579 2.896
CUSTOM 3 HOUR 1.263 1.641 1.944 2.364 2697 3.043
CUSTOM 6 HOUR 1475 1.867 2.182 2.617 2.958 3.313
CUSTOM 12HOUR 1.783 2.233 2.592 3.079 3.454 3.841
CUSTOM 24 HOUR 2.084 2733 3.265 4.024 4.650 5.318




SOIL
Page 1 Project Reference: DM-19 FUT WR BAS 3/9/2017
Area ID Book Map Soil ID Area Area XKSAT Rock Effectve Comments
Number  Unit (sq mi) (%) Percent Rock (%)
(%)
Major Basin ID: 01
A1 645 33 64533 0.080 4140 0.230 - 100
645 40 64540 0.083 4340 0.170 - 100
645 93 64593  0.023 11.80 0.330 B 100
645 96 64596  0.007 340 0.070 B 100
A2 645 93 64593 0.007 6360 0.330 - 100
645 96 64596 0.004 3640 0.070 - 100
B1 645 33 64533 0.022 100.00 0.230 - 100
B10 645 93 64593 0.023 100.00 0.330 - 100
B11 645 96 645906 0.002 9500 0.070 - 100
645 34 64534  0.000 500 0.230 - 100
B12 645 6 6456  0.001 50.00 0.620 - 100
645 93 64593  0.001 50.00 0.330 - 100
B13 645 93 64593 0.000 10.00 0.330 - 100
645 96 64596 0000 10.00 0.070 - 100
645 6 6456  0.001 80.00 0.620 - 100
B14 645 96 64596 0.003 96.70 0.070 - 100
645 34 64534  0.000 330 0230 - 100
B1§ 645 6 6456  0.000 330 0620 - 100
645 96 64596 0.003 96.70 0.070 - 100
B16 645 6 6456  0.001 56.50 0.620 - 100
645 96 64596  0.001 3040 0.070 - 100
645 6 6456 0000 13.00 0620 - 100
B17 645 96 64596 0.000 10.00 0.070 - 100
645 6 6456  0.001 90.00 0.620 - 100
B18 645 6 6456 0.002 66.70 0.620 - 100
645 96 64596  0.001 3330 0.070 - 100
B19 645 93 64593 0.003 4330 0.330 B 100
645 6 6456 0003 56.70 0.620 - 100
B3 645 33 64533 0.039 100.00 0.230 - 100
B4 645 6 6456  0.020 200 0620 - 100
645 33 64533 0696 69.00 0.230 - 100
655 AnB 655204722  0.050 500 0400 - 100
645 40 64540 0.010 1.00 0.170 - 100
645 63 64563  0.151 15.00 0.140 25.00 100
645 96 64596  0.081 800 0.070 - 100
B4A 645 6 6456 0011 4190 0620 - 100
645 96 64596  0.001 260 0.070 - 100
645 34 64534  0.000 040 0.230 B 100
645 33 64533 0.015 5520 0.230 - 100
B4B 645 34 64534  0.000 6.00 0.230 - 100
645 6 6456  0.001 1800 0.620 - 100
645 33 64533 0004 76.00 0.230 - 100
B4C 645 6 6456 0.008 5070 0.620 - 100
645 96 64596 0.003 2130 0.070 - 100
645 34 64534  0.001 870 0.230 - 100
645 33 64533 0.003 1930 0.230 - 100
BS 645 6 6456 0.001 46.70 0.620 - 100
645 96 64596 0.002 5330 0.070 - 100
B6 645 6 6456  0.001 3250 0620 E 100
645 33 64533 0.003 6750 0.230 - 100
Be6W 645 93 64593  0.000 250 0.330 - 100
645 33 64533  0.000 750 0230 - 100
645 6 6456 0.004 9000 0.620 - 100
B7 645 6 6456 0.003 8000 0.620 - 100
645 96 64596 0.000 1000 0.070 B 100
645 93 64593 0000 1000 0.330 & 100 J




T Whainayg e UESIgh vianageimneint oysiem

SOILS
Page 2 Project Reference: DM-19 FUT WR BAS 3/9/2017
Area ID Book Map Soil ID Area Area XKSAT Rock Effective Comments
Number  Unit (sq mi) (%) Percent Rock (%)
(%)
Major Basin ID: 01
B8 645 93 64593 0.007 4060 0.330 - 100
645 6 6456  0.000 1.70  0.620 - 100
B9 645 93 64593  0.001 90.00 0.330 - 100
645 34 64534 0.000 10.00 0.230 - 100
C1 645 33 64533  0.001 11.00 0.230 - 100
645 34 64534 0009 88.00 0.230 - 100
645 96 64596  0.000 1.00 0.070 - 100
c10 645 34 64534  0.000 5.00 0.230 E 100
645 96 64596 0002 9500 0.070 - 100
c2 645 34 64534 0.012 100.00 0.230 - 100
C3 645 34 64534 0.002 100.00 0.230 - 100
C3A 645 34 64534 0.003 100.00 0.230 - 100
Cc4 645 34 64534 0.002 32.00 0.230 E 100
645 96 64596 0.003 68.00 0.070 B 100
Cs 645 96 64596  0.000 13.30 0.070 - 100
645 33 64533 0.002 50.00 0.230 - 100
645 34 64534  0.001 36.70 0.230 - 100
C5A 645 34 64534  0.001 36.70 0.230 E 100
645 33 64533  0.001 26.70 0.230 - 100
645 96 64596  0.001 36.70 0.070 - 100
cé 645 34 64534  0.001 70.00 0.230 - 100
645 33 64533 0.000 30.00 0.230 - 100
Cc7 645 34 64534 0.001 100.00 0.230 - 100
cs8 645 34 64534 0.002 76.70 0.230 - 100
645 96 645906  0.001 2330 0.070 - 100
c9 645 34 64534 0.003 67.50 0.230 - 100
645 96 64596  0.001 3250 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




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

Project Reference: DM-19 FUT WR BAS 3/

Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description

(sq mi) (%) (I1A) Impervious Cover

(RTIMP) (%)
Basin ID: 01

901 0.0124 6.5 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.1796 93.5 0.20 0 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)

0.1920 100.0
730 0.0032 291 0.10 0 50.0 NORMAL 0.040 Passive Open Space (Includes mountain preserves and
902 0.0078 709 0.20 0 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)

0.0110 100.0
900 0.0018 8.3 0.20 0 30.0 NORMAL 0.045 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 0.20 0 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)

0.0217 100.0
180 0.0132 56.2 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
2001 0.0070 29.8 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0005 21 0.10 80 75.0 NORMAL 0.020 Transportation
720 0.0028 11.9 0.10 5 90.0 NORMAL 0.020 Golf courses

0.0235 100.0
230 0.0005 25.0 0.10 80 30.0 NORMAL 0.020 Community Commercial (100,000 to 500,000 sq. ft.)
720 0.0013 65.0 0.10 5 90.0 NORMAL 0.020 Golf courses
740 0.0002 10.0 0.00 0 0.0 WET 0.020 Water

0.0020 100.0
720 0.0020 100.0 0.10 5 90.0 NORMAL 0.020 Golf courses

0.0020 100.0

* Non default value

(stLuDa



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

Project Reference: DM-19 FUT WR BAS 3
Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description
(sq mi) (%) (I1A) Impervious Cover
(RTIMP) (%)
Basin ID: 01
180 0.0007 70.0 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
630 0.0003 30.0 0.10 80 75.0 NORMAL 0.020 Transportation
0.0010 100.0
180 0.0001 33 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
2001 0.0010 333 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0002 6.7 0.10 80 75.0 NORMAL 0.020 Transportation
720 0.0012 40.0 0.10 5 90.0 NORMAL 0.020 Golf courses
740 0.0005 16.7 0.00 0 0.0 WET 0.020 Water
0.0030 100.0
2001 0.0009 346 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0002 .7 0.10 80 75.0 NORMAL 0.020 Transportation
720 0.0009 346 0.10 5 90.0 NORMAL 0.020 Golf courses
740 0.0006 231 0.00 0 0.0 WET 0.020 Water
0.0026 100.0
2001 0.0008 80.0 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0001 10.0 0.10 80 75.0 NORMAL 0.020 Transportation
720 0.0001 10.0 0.10 5 90.0 NORMAL 0.020 Golf courses
0.0010 100.0
740 0.0010 100.0 0.00 0 0.0 WET 0.020 Water
0.0010 100.0
2001 0.0012 40.0 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
* Non default value (stLuDa




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

Project Reference: DM-19 FUT WR BAS 3A

Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description

(sq mi) (%) (1A) Impervious Cover

(RTIMP) (%)
Basin ID: 01

630 0.0001 33 0.10 80 75.0 NORMAL 0.020 Transportation
720 0.0017 56.7 0.10 5 90.0 NORMAL 0.020 Golf courses

0.0030 100.0
2001 0.0023 39.0 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0001 17 0.10 80 75.0 NORMAL 0.020 Transportation
730 0.0035 59.3 0.10 0 50.0 NORMAL 0.040 Passive Open Space (Includes mountain preserves and

0.0059 100.0
210 0.0007 18 0.10 80 65.0 NORMAL 0.020 Specialty Commercial (<=50,000 sq. ft.)
900 0.0114 29.0 0.20 0 30.0 NORMAL 0.045 Vacant (Existing land use database only)
901 0.0065 16.5 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.0207 52.7 0.20 0 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)

0.0393 100.0
170 0.1185 1.8 0.25 45 50.0 NORMAL 0.020 Medium Density Residential - Muli Family (5-10 du per acre
180 0.0270 27 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
220 0.0177 1.8 0.07 80 10.0 NORMAL 0.020 Neighborhood Retail Center
900 0.1769 176 0.20 0 30.0 NORMAL 0.045 Vacant (Existing land use database only)
901 0.2114 21.0 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.4563 453 0.20 0 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)

1.0078 100.2
210 0.0024 8.9 0.10 80 65.0 NORMAL 0.020 Specialty Commercial (<=50,000 sq. ft.)
900 0.0110 40.7 0.20 0 30.0 NORMAL 0.045 Vacant (Existing land use database only)

* Non default value

(stLuDa




Flood Control District of Maricopa County

Drainage Design Management System

LAND USE
Project Reference: DM-19 FUT WR BAS 3/
Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description
(sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Basin ID: 01
901 0.0110 40.7 0.20 0 75.0 NORMAL 0.030 Recreational Open Space
902 0.0026 9.6 0.20 0 30.0 NORMAL 0.040 Rural (1 dwelling unit per acre or less)
0.0270 99.9
630 0.0047 100.0 0.10 80 75.0 NORMAL 0.020 Transportation
0.0047 100.0
210 0.0023 15.1 0.10 80 65.0 NORMAL 0.020 Specialty Commercial (<=50,000 sq. ft.)
900 0.0129 849 0.20 0 30.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0152 100.0
230 0.0033 100.0 0.10 80 30.0 NORMAL 0.020 Community Commercial (100,000 to 500,000 sq. ft.)
0.0033 100.0
180 0.0019 475 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
2001 0.0010 25.0 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0001 25 0.10 80 75.0 NORMAL 0.020 Transportation
720 0.0010 25.0 0.10 5 90.0 NORMAL 0.020 Golf courses
0.0040 100.0
2001 0.0011 275 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
720 0.0001 25 0.10 5 90.0 NORMAL 0.020 Golf courses
730 0.0028 70.0 0.10 0 50.0 NORMAL 0.040 Passive Open Space (Includes mountain preserves and wa
0.0040 100.0
180 0.0015 375 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
2001 0.0013 325 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment

* Non default value

(stLuDa




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

Project Reference: DM-19 FUT WR BAS 3/
Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description
(sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Basin ID: 01
630 0.0001 25 0.10 80 75.0 NORMAL 0.020 Transportation
700 0.0002 5.0 0.10 5 90.0 NORMAL 0.025 General Open Space (Open space where no detail availabl
720 0.0009 225 0.10 5 90.0 NORMAL 0.020 Golf courses
0.0040 100.0
180 0.0101 58.0 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
2001 0.0050 28.7 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0003 17 0.10 80 75.0 NORMAL 0.020 Transportation
720 0.0020 115 0.10 5 90.0 NORMAL 0.020 Golf courses
0.0174 99.9
180 0.0008 80.0 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
2001 0.0002 20.0 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
0.0010 100.0
180 0.0021 21.0 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
2001 0.0032 32.0 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0001 1.0 0.10 80 75.0 NORMAL 0.020 Transportation
720 0.0046 46.0 0.10 5 90.0 NORMAL 0.020 Golf courses
0.0100 100.0
180 0.0015 75.0 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
630 0.0005 25.0 0.10 80 75.0 NORMAL 0.020 Transportation
0.0020 100.0
180 0.0048 384 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
* Non default value (stLuDa




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

Project Reference: DM-19 FUT WR BAS 3/
Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description
(sq mi) (%) (I1A) Impervious Cover
(RTIMP) (%)
Basin ID: 01
2001 0.0035 28.0 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0005 4.0 0.10 80 75.0 NORMAL 0.020 Transportation
720 0.0037 29.6 0.10 5 90.0 NORMAL 0.020 Golf courses
0.0125 100.0
180 0.0011 57.9 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
2001 0.0006 316 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0001 53 0.10 80 75.0 NORMAL 0.020 Transportation
720 0.0001 53 0.10 5 90.0 NORMAL 0.020 Golf courses
0.0019 100.1
2001 0.0013 433 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0002 6.7 0.10 80 75.0 NORMAL 0.020 Transportation
720 0.0015 50.0 0.10 5 90.0 NORMAL 0.020 Golf courses
0.0030 100.0
180 0.0050 100.0 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
0.0050 100.0
630 0.0030 100.0 0.10 80 75.0 NORMAL 0.020 Transportation
0.0030 100.0
2001 0.0010 333 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
210 0.0014 46.7 0.10 80 65.0 NORMAL 0.020 Specialty Commercial (<=50,000 sq. ft.)
NDR 0.0006 20.0 0.35 0 30.0 DRY 0.025 Undeveloped Desert with Slopes < 5%
0.0030 100.0

* Non default value

(stLuDa




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

Project Reference: DM-19 FUT WR BAS 3A
Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kn Description
(sq mi) (%) (I1A) Impervious Cover
(RTIMP) (%)
Basin ID: 01
2001 0.0009 90.0 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0001 10.0 0.10 80 75.0 NORMAL 0.020 Transportation
0.0010 100.0
2001 0.0003 273 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
630 0.0001 9.1 0.10 80 75.0 NORMAL 0.020 Transportation
720 0.0007 63.6 0.10 5 90.0 NORMAL 0.020 Golf courses
0.0011 100.0
180 0.0004 133 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
2001 0.0005 16.7 0.20 0 30.0 NORMAL 0.020 Landscaping w/o impervious under treatment
720 0.0018 60.0 0.10 5 90.0 NORMAL 0.020 Golf courses
740 0.0003 10.0 0.00 0 0.0 WET 0.020 Water
0.0030 100.0
180 0.0040 100.0 0.25 45 50.0 NORMAL 0.020 High Density Residential - Multi Family (10-15 du per acre)
0.0040 100.0
900 0.0027 100.0 0.20 0 30.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0027 100.0
900 0.0015 100.0 0.20 0 30.0 NORMAL 0.045 Vacant (Existing land use database only)
0.0015 100.0

* Non default value

(stLuDa




Flood Control District of Maricopa County
Drainage Design Management System

SUB BASINS
ge 1 Project Reference: DM-19 FUT WR BAS 3/9/20
Sub Basin Parameters Rainfall Losses
a ID Area Length Slope S-Graph Lca Lag Velocity Kn IA- DTHETA PSIF XKSAT RTIMP
(sq mi) (mi)  (f/mi) (mi)  (min) (f/s) (in) (in)  (invhr) (%)

ajor Basin ID: 01
0.192 0.95 134.1 DESERT/RANGE 0.51 16.80 4.96 0.039 0.20 0.25 5.34 0.254

W 0.004 0.17 126.5 DESERT/RANGE 0.08 3.80 3.87 0.034 0.13 0.27 342 0.788
0.011 0.19 118.3 DESERT/RANGE 0.10 5.10 3.20 0.040 0.17 0.25 5.46 0.243
0.003 0.09 94.1 VALLEY 0.04 1.40 534 0.020 0.10 0.25 5.46 0.237 80
0.004 0.08 160.0 VALLEY 0.03 1.10 6.10 0.020 0.19 0.26 3.72 0.704 20
0.004 0.06 1455 VALLEY 0.02 .80 5.76 0.020 0.20 0.25 4.39 0.480 25
0.018 0.35 81.2 VALLEY 0.20 4.50 6.71 0.020 0.22 0.25 472 0.390 28
0.022 0.31 184.7 DESERT/RANGE 0.15 6.40 435 0.038 0.20 0.25 5.056 0.306
0.001 0.04 25.0 VALLEY 0.02 1.00 3.39 0.020 0.24 0.25 439 0.447 36
0.023 0.23 160.0 VALLEY 0.10 2.60 7.62 0.020 0.21 0.25 4.33 0.475 28
0.039 0.57 146.3 DESERT/RANGE 0.25 10.40 4.85 0.039 0.20 0.25 5.05 0.301 1
0.002 0.06 293.1 VALLEY 0.02 .80 6.80 0.020 0.09 0.14 7.58 0.122 23
1.008 3.40 174.8 DESERT/RANGE 1.58 36.80 8.13 0.036 0.21 0.25 5.34 0.276 12
0.002 0.07 30.8 VALLEY 0.03 1.40 4.08 0.020 0.10 0.25 3.79 0.856 5
0.001 0.08 102.6 VALLEY 0.05 1.50 4.73 0.020 0.21 0.26 3.72 0.718 56
0.027 0.25 121.5 DESERT/RANGE 0.17 6.20 3.48 0.036 0.19 0.25 428 0.493 7
0.003 0.09 159.1 VALLEY 0.04 1.30 6.03 0.020 0.12 0.12 7.94 0.107 9
0.005 0.35 121.7 VALLEY 0.17 3.90 7.7 0.020 0.10 0.25 465 0473 80
0.010 0.12 2927 VALLEY 0.05 1.40 7.65 0.020 0.16 0.25 505 0.360 13
0.003 0.08 170.7 VALLEY 0.04 1.20 5.85 0.020 0.11 0.12 7.58 0.107 8
0.015 0.16 140.2 DESERT/RANGE 0.11 5.00 2.88 0.041 0.18 0.25 4.51 0.379 12

* Non default value

(stSubBasSG.rpt




Flood Control District of Maricopa County
Drainage Design Management System
SUB BASINS

je 2 Project Reference: DM-19 FUT WR BAS 3/9/20
Sub Basin Parameters Rainfall Losses
a D ~Area Length Slope  S-Graph Lca Lag Velocity Kn IA- DTHETA PSIF XKSAT RTIMP
(sq mi) (mi)  (f/mi) (mi) (min) (f/s) (in) (in)  (in/hr) (%)
jjor Basin ID: 01
0.012 0.17 150.3 VALLEY 0.07 210 7.33 0.020 0.19 0.25 5.05 0.350 22
5 0.001 0.04 55.6 VALLEY 0.01 .70 4.80 0.020 0.18 0.25 439 0429 9
0.002 0.05 94 VALLEY 0.02 1.40 3.35 0.020 0.22 0.25 505 0.324 31
£ 0.001 0.03 37.0 VALLEY 0.01 .60 3.72 0.020 362 0499
0.005 0.09 109.9 VALLEY 0.03 1.30 6.40 0.020 0.25 0.15 700 0.148 45
3 0.003 0.08 259.7 VALLEY 0.02 .90 7.93 0.020 0.14 0.25 4.51 0.486 5
A 0.003 0.08 2179 VALLEY 0.02 .90 7.73 0.020 0.14 0.25 5.05 0.366 8
0.006 0.13 1504 VALLEY 0.07 3.00 3.89 0.032 0.14 0.26 3.72 0.642 1
0.003 0.14 27.8 VALLEY 0.07 270 4.75 0.020 0.10 0.25 534 0.339 80
0.002 0.08 243.6 DESERT/RANGE 0.04 2.50 2.70 0.045 0.20 0.25 505 0.281
0.003 0.13 30.1 VALLEY 0.06 2.50 4.63 0.021 0.18 0.28 6.00 0.209 37
0.001 0.08 2024 DESERT/RANGE 0.04 270 2.72 0.045 0.20 0.25 505 0.281
0.001 0.03 2400 VALLEY 0.01 .40 5.06 0.020 0.19 0.25 505 0.292 8
0.001 0.04 2564 VALLEY 0.02 .70 5.19 0.020 0.13 0.25 505 0.389 10
0.003 0.04 3143 VALLEY 0.02 .60 5.04 0.020 0.13 0.23 558 0.284 9
0.004 0.10 1442 VALLEY 0.06 1.60 5.63 0.020 0.25 0.25 585 0.226 45
0.002 0.12 1111 VALLEY 0.08 2.00 5.16 0.020 0.21 0.15 758 0.113 54
* Non default value (stSubBasSG.rp




Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 DIVERSIONS
Project Reference: DM-19 FUT WR BAS

age 1 3/9/201
rersion 1D/ Maximum Maximum 1 2 3 4 1(
‘Card ID Volume (ac-ft)  Diversion (cfs)

DvOC 158.0 Inflow (cfs) 1,090 1,246

DTOC Diversion (cfs) 158

DVOD 110.0 Inflow (cfs) 1,005 1,115

DTOD Diversion (cfs) 110

(stHec1Di.n




ge 1

Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 ROUTING DATA
Project Reference: DM-19 FUT WR BAS

3/9/20
Route ID LOBN ChanN ROBN Length Slope Max 1 4 5. 6 7
) R Elev (f) : 2. 3. 7 : 8.
NORMAL DEPTH
Major Basin 01
R-A1 0.060 0.040 0.060  980.00 0.0224 19.00 X: - 42.00 73.00 106.00 196.00 225.00 251.00 295.00
¥ 20.00 15.00 10.00 7.00 6.00 5,00 13.00 19.00
R-B1 0.025 0.025 0.025  720.00 0.0030 - X: - 4.00 8.00 12.00 16.00 20.00 24.00 28.00
Y: 264000 2639.00 263800 2637.00 2637.00 2,638.00 2,639.00 2,640.00
R-B4 0.050 0.035 0.050 1,310.00 0.0200 - X: - 4.00 8.00 20.00 44.00 52.00 56.00 64.00
Y: 268000 2679.00 2678.00 2675.00 267500 2,678.00 2,679.00 2,680.00
R-B4A 0.050 0.035 0.050 870.00 0.0210 - X: - 6.00 12.00 24.00 74.00 82.00 86.00 90.00
Y. 264900 2648.00 2,646.00 264500 264500 2,646.00 2,648.00 2,649.00
R-C8 0.035 0.025 0.035 650.00 0.0200 - X: - 4.00 8.00 12.00 22.00 26.00 30.00 34.00
Y: 262900 2629.00 262800 2627.00 2627.00 2,628.00 2,629.00 2,629.00
R-CPB4 0.060 0.040 0.060  300.00 0.0300 2,631.00 X: - 18.90 43.80 54.80 81.50 91.60 120.00 160.00
Y: 263500 2630.00 262900 262500 262500 2629.00 2,630.00 2,631.00
R-CPB5 0.060 0.040 0.060  650.00 0.0300 2,631.00 X: - 18.90 43.80 54.80 81.50 91.60 120.00 160.00
Y: 263500 2630.00 262900 262500 262500 2,629.00 2,630.00 2,631.00
R-CPB7 0.060 0.040 0.060  750.00 0.0300 2,605.00 X: - 55.30 123.80 129.00 141.80 146.00 155.20 188.60
Y: 2,608.00 2600.00 259800 259600 259600 2597.80 2,598.00 2,605.00

(stHec1Rt.




Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 STORAGE FACILITIES

je 1 5/22/201
Storage Basin ID: DET14A
Spillway Characteristics (SS) 1 2 3 4 -] ] 1 8 9
Spillway Crest Elevation: 2,615.00 Volume (ac-ft) 0.2
Spillway Length: 10.00 Discharge (cfs) 0 1 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2615.0 2,616.0 - - - - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1 12 i3 14, 15 16 17 18 19
Centerline Elevation: -NA- Volume (ac-ft) . = - - s " . - .
Cross-Section Area: -NA- Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: -NA- Elevation (ft) ; A - - - - = . -
Orifice Equation Exponent: -NA-
Top of Dam Overflow (ST) 2 Xt SYr 10Yr 25 Yr 50 Yr 100 Yr Water Feature
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 7 0 13 0 0 23
Weir Coefficient: -NA-
Storage Basin ID: DET14B
Spillway Characteristics (SS) 1 2 3 4 5 6 y 4 8 9
Spillway Crest Elevation: 2,614.00 Volume (ac-ft) 0.1
Spillway Length: 10.00 Discharge (cfs) 0 1 0 0 0 0 0 0 0 1
Discharge Coefficient: 2.80 Elevation (ft) 2614.0 2,615.0 - - - - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 21 12 3 14, 135 16 17 18 19 2
Centerline Elevation: -NA- Volume (ac-ft) 2 s = . = & . - ” :
Cross-Section Area: -NA- Discharge (cfs) 0 0 0 0 0 0 0 0 0 1
Discharge Coefficient: -NA- Elevation (ft) 5 = . = " - % - .
Orifice Equation Exponent: -NA-
Top of Dam Overflow (ST) 2Yr S5Yr 10 Yr 25 Yr 50 Yr 100 Yr Water Feature
Elevation Top of Dam: -NA-  Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 7 0 13 0 0 23
Weir Coefficient: -NA-

'ATEL
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Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 STORAGE FACILITIES

je 2 5/22/20
Storage Basin ID: DETB10
Spillway Characteristics (SS) 1 2 3 4 5 6 7 4 8 9
Spillway Crest Elevation: 2,694.50 Volume (ac-ft) 06 13 1.7 22
Spillway Length: 20.00 Discharge (cfs) 0 1 1 2 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,692.0 2,693.0 26940 26945 26950 - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1 12 13 14. 15 16 17 18 19
Centerline Elevation: 2 692,00 Volume (ac-ft) - - . - - - - - -
Cross-Section Area: 0.20 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) " R - & - - = 5 &
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) 2Yr 5Yr 10 Yr 25Yr 50 Yr 100 Yr 6" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.57 0.00 0.57 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 2,693.00 0.00 2,693.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 1 0 1 0 0 16
Weir Coefficient: -NA-
Storage Basin ID: DETB11
Spillway Characteristics (SS) 1 2 3 4 ] ] z 8 9
Spillway Crest Elevation: 2,627.00 Volume (ac-ft) 0.2
Spillway Length: 10.00 Discharge (cfs) 0 1 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,627.0 2,628.0 - - - - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1 12 13 14 15 16 17 18 19 2
Centerline Elevation: -NA- Volume (ac-ft) N 2 2 2 = . - @ 5
Cross-Section Area: -NA- Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: -NA- Elevation (ft) s - . e = - s < s
Orifice Equation Exponent: -NA-
Top of Dam Overflow (ST) 2Yr S Yr 10 Yr 25Yr 50 Yr 100 Yr Water Feature
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 2 0 4 0 0 7
Weir Coefficient: -NA-

'ATEL
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Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 STORAGE FACILITIES

ge 3 5/22/20
Storage Basin ID: DETB12
Spillway Characteristics (SS) 1 [ 2 3 4 S ] 1 8 9
Spillway Crest Elevation: 2,618.00 Volume (ac-ft) 0.1
Spillway Length: 10.00 Discharge (cfs) 0 1 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2618.0 2,619.0 - - B - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) u 12 13 14, 15 16 17 18 19
Centerline Elevation: -NA- Volume (ac-ft) . - - & - = = " <
Cross-Section Area: -NA- Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: -NA- Elevation (ft) . - = " = - - " -
Orifice Equation Exponent: -NA-
Top of Dam Overflow (ST) Xt SYe 10Yr 25 Yr 50 Yr 100 Yr Water Feature
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.07 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 2,619.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 1 0 3 0 6
Weir Coefficient: -NA-
Storage Basin ID: DETB15
Spillway Characteristics (SS) 1 2 3 4 5 6 1 8 9 1
Spillway Crest Elevation: 2,600.00 Volume (ac-ft) 0.2
Spillway Length: 15.00 Discharge (cfs) 0 1 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,600.0 2,601.0 - - - - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) u 12 13 14, 15 16 17 18 19 2
Centerline Elevation: -NA- Volume (ac-ft) . o = = = 5 . s =
Cross-Section Area: -NA- Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: -NA- Elevation (ft) - : - . - - - = =
Orifice Equation Exponent: -NA-
Top of Dam Overflow (ST) 2Yr 5Yr 10 Yr 25Yr 50 Yr 100 Yr Water Feature
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 10 0 18 0 0 32
Weir Coefficient: -NA-

'ATEL
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Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 STORAGE FACILITIES

ge 4 5122120
Storage Basin ID: DETB16
Spillway Characteristics (SS) 1 2 3 4 3 [} z 8 9
Spillway Crest Elevation: 2,595.00 Volume (ac-ft) 0.1 0.2 04
Spillway Length: 5.00 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,593.0 2,594.0 25950 2,596.0 - - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 11 12 13 14. 15 16 17 18 19
Centerline Elevation: 2 59300 Volume (ac-ft) - - . - - - - - -
Cross-Section Area: 0.20 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) - " » . - - . - %
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) 2Yr SYr 10Yr 25 Yr 50 Yr 100 Yr 6" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.02 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 2,593.20 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 0 0 1 0 0 1
Weir Coefficient: -NA-
Storage Basin ID: DETB17
Spillway Characteristics (SS) 1 2 3 4 5 ] 18 8 9
Spillway Crest Elevation: 2,494.00 Volume (ac-ft) 0.3
Spillway Length: 10.00 Discharge (cfs) 0 1 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2494.0 2,495.0 - - - - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1n 12 13 14, 15 16 17 18 19 Y
Centerline Elevation: -NA- Volume (ac-ft) = - b= = B - = - 5
Cross-Section Area: -NA- Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: -NA- Elevation (ft) = = - = & - - - =
Orifice Equation Exponent: -NA-
Top of Dam Overflow (ST) 2 YT S$Yr 10 Yr 25 Yr 50 Yr 100 Yr 6" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 7 0 15 0 0 28
Weir Coefficient: -NA-
ATEL (stHec1StAIIOptions. ¢




Flood Control District of Maricopa County

Drainage Design M nt System
HEC-1 STORAGE FACILITIES
ge 5 5/22/20
Storage Basin ID: DETB18
Spillway Characteristics (SS) 1 & 3 4 5 6 L 8 9
Spillway Crest Elevation: 2,594.00 Volume (ac-ft) 0.2 04 06 09
Spillway Length: 5.00 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,591.0 2,592.0 2,593.0 25940 25950 - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) n 12 13 14, 15 16 17 18 19
Centerline Elevation: 2 591,00 Volume (ac-ft) E . - - - - - - -
Cross-Section Area: 0.20 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) . . 3 = . - - . s
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) YT SYr 10 Yr 25 Yr 50 Yr 100 Yr 6" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 1 0 2 0 0 14
Weir Coefficient: -NA-
Storage Basin ID: DETBS
Spillway Characteristics (SS) 1 2 3 4 ] ] z 8 9
Spillway Crest Elevation: 2,635.00 Volume (ac-ft) - - 0.1 0.1
Spillway Length: 5.00 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,632.0 2,633.0 26340 26350 26360 - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1 12 13 14, 15 16 17 18 19 2
Centerline Elevation: 2 63200 Volume (ac-ft) ” . - < : - = % 5
Cross-Section Area: 0.20 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) " z < o = = = s %
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) 2Yr SYr 10Yr 25Yr 50 Yr 100 Yr 6" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 5 0 7 0 0 11
Weir Coefficient: -NA-

PO/PATEL
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Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 STORAGE FACILITIES

ge 6 5/22/20
Storage Basin ID: DETB6
Spillway Characteristics (SS) 1 2 3 4 5 8 L 8 9
Spillway Crest Elevation: 2,626.00 Volume (ac-ft) 0.2 04 0.6 09
Spillway Length: 20.00 Discharge (cfs) 0 1 1 2 50 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2623.0 2,624.0 26250 26260 26270 - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1 12 13 14, 15 16 17 18 19
Centerline Elevation: 2 623,00 Volume (ac-ft) - - - - - - - - -
Cross-Section Area: 0.20 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) N R - - . = - . -
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) 2.YL 8Yr 10Yr 28 Yr 50 Yr 100 Yr 6" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.17 0.00 0.17 0.00 0.00 0.17
Length of Dam: -NA- Peak Stage (ft) 2,624.00 0.00 2,624.00 0.00 0.00 2,624.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 1 0 1 0 0 1
Weir Coefficient: -NA-
Storage Basin ID: DETB7
Spillway Characteristics (SS) 1 2 3 4 5 (] 74 8 9
Spillway Crest Elevation: 2,607.00 Volume (ac-ft) 0.1 0.2 03 06
Spillway Length: 5.00 Discharge (cfs) 0 1 1 1 1 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,604.0 2,605.0 2,606.0 2607.0 2,608.0 - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1 12 13 14, 15 16 17 18 19 2
Centerline Elevation: 2 04.00 Volume (ac-ft) - - - . % 5 - = 5
Cross-Section Area: 0.20 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) . = s " " e - = =
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) 2Yr 5Yr 10 Yr 25Yr 50 Yr 100 Yr 6" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.06 0.00 0.06 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 2,605.00 0.00 2,605.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 1 0 1 0 0 2
Weir Coefficient: -NA-
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Flood Control District of Maricopa County

Drainage Design Management System

HEC-1 STORAGE FACILITIES

ge 7 5/22/20
Storage Basin ID: DETBS8
Spillway Characteristics (SS) 1 2 3 4 S [] 7 8 9
Spillway Crest Elevation: 2,616.00 Volume (ac-ft) 04 0.9 14 20
Spillway Length: 10.00 Discharge (cfs) 0 1 1 2 2 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2613.0 2,614.0 26150 26160 26170 - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1 12 13 14, 13 16 17 18 19
Centerline Elevation: 2 613,00 Volume (ac-ft) - - . . - - - - -
Cross-Section Area: 0.44 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) " 2 - " . - - o -
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) 2Yr 8Yr 10Yr 25 Yr 50 Yr 100 Yr 9" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 1.37 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 2,616.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 2 0 3 0 0 13
Weir Coefficient: -NA-
Storage Basin ID: DETB9
Spillway Characteristics (SS) 1 2 3 4 ] 6 /4 8 ] 1
Spillway Crest Elevation: 2,599.00 Volume (ac-ft) 0.1 0.2 0.3
Spillway Length: 5.00 Discharge (cfs) 0 1 1 2 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,597.0 2,598.0 2,599.0 2,600.0 - - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1 12 13 14, 15 16 17 18 19 2
Centerline Elevation: 2 597,00 Volume (ac-ft) - - » - - . - - -
Cross-Section Area: 0.20 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) . 2 = = 2 - = = =
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) 2Yr 5Yr 10 Yr 25 Yr 50 Yr 100 Yr 6" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.06 0.00 0.06 0.00 0.00 0.06
Length of Dam: -NA- Peak Stage (ft) 2,598.00 0.00 2,598.00 0.00 0.00 2,598.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 1 0 1 0 0 1
Weir Coefficient: -NA-

DD/PATEL
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Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 STORAGE FACILITIES

ge 8 5/22/20
Storage Basin ID: DETC1
Spillway Characteristics (SS) 1 2 3 4 3 [} z 8 9
Spillway Crest Elevation: 2,610.50 Volume (ac-ft) 04 09 16 24
Spillway Length: 2.00 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,607.0 2,608.0 2609.0 26100 26110 - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 11 12 13 14. 15 16 b I 4 18 19
Centerline Elevation: 2 607.00 Volume (ac-ft) - - . - - - - - -
Cross-Section Area: 044 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) " 2 < “ - - . - >
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) 2Yr 5Yr 10 Yr 25Yr 50Yr 100 Yr 9"bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 2 0 3 0 0 4
Weir Coefficient: -NA-
Storage Basin ID: DETC2
Spillway Characteristics (SS) 1 2 3 4 ] 6 L 8 9 1
Spillway Crest Elevation: 2,599.00 Volume (ac-ft) 0.1 0.2 0.3 04
Spillway Length: 20.00 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,596.0 2,597.0 25980 25990 26000 - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1 12 13 14, 15 16 17 18 19 2
Centerline Elevation: 2,596.00 Volume (ac-ft) - s - = : o - . &
Cross-Section Area: 0.20 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) 2 . = = = & = n =
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) 2Yr 5Yr 10Yr 25Yr 50 Yr 100 Yr 6" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 15 0 27 0 0 43
Weir Coefficient: -NA-
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Flood Control District of Maricopa County

Drainage Design Management System

HEC-1 STORAGE FACILITIES

ge 9 5/22/201
Storage Basin ID: DETC21
Spillway Characteristics (SS) d 2 3 4 ] [ 1 8 9 1
Spillway Crest Elevation: 2,601.00 Volume (ac-ft) 0.2 04 0.8 13
Spillway Length: 5.00 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2598.0 2,599.0 2,600.0 26010 26020 - B - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) n 12 3 14, 135 16 AL 18 19
Centerline Elevation: 2 598,00 Volume (ac-ft) - - - - - - - - -
Cross-Section Area: 0.20 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) R . 5. - - - " - .
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) 2Yr 5Yr 10 Yr 25 Yr 50 Yr 100 Yr 6" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 1 0 1 0 0 6
Weir Coefficient: -NA-
Storage Basin ID: DETC3
Spillway Characteristics (SS) 1 2 3 4 -] 6 7 8 9
Spillway Crest Elevation: 2,599.50 Volume (ac-ft) - 0.1 0.2 0.2 0.3
Spillway Length: 20.00 Discharge (cfs) 0 0 0 0 0 0 0 0 0 i
Discharge Coefficient: 2.80 Elevation (ft) 2,596.5 2,597.0 25980 25990 25995 2,600.0 - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1n 12 13 14, 15 16 12 18 19 2
Centerline Elevation: 2,596.50 Volume (ac-ft) - & 5 - ” - - x & ;
Cross-Section Area: 0.20 Discharge (cfs) 0 0 0 0 0 0 0 0 0 <
Discharge Coefficient: 0.60 Elevation (ft) = = = = - = 4 = i
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) 2Yr 5Yr 10 Yr 25Yr 50 Yr 100 Yr 6" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 1 0 1 0 0 1
Weir Coefficient: -NA-
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Flood Control District of Maricopa County

Drainage Design Management System

HEC-1 STORAGE FACILITIES

ge 10 5/22/20
Storage Basin ID: DETC31
Spillway Characteristics (SS) 1 2 3 4 ] [ z 8 9
Spillway Crest Elevation: 2,599.00 Volume (ac-ft) 04 0.8 13 19
Spillway Length: 5.00 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,596.0 2,597.0 25980 2599.0 2,600.0 . - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) u 12 13 14, 15 16 17 18 19
Centerline Elevation: 2 596,00 Volume (ac-ft) - - - - - - - . -
Cross-Section Area: 0.20 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) - - - ! - - - . -
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) 2Yr 5Yr 10 Yr 25Yr 50Yr 100 Yr 6"bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 1 0 1 0 0 4
Weir Coefficient: -NA-
Storage Basin ID: DETC3A
Spillway Characteristics (SS) L | 2 3 4 5 6 ¥ 8 9
Spillway Crest Elevation: 2,593.00 Volume (ac-ft) 0.2 04 0.7 10
Spillway Length: 5.00 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft)  2,590.0 2,591.0 25920 2593.0 2,594.0 - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1 12 13 14, 15 16 17 18 19 2
Centerline Elevation: 2 590,00 Volume (ac-ft) - - = = = = = = 2
Cross-Section Area: 0.20 Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: 0.60 Elevation (ft) = R S R £ = = a =
Orifice Equation Exponent: 0.50
Top of Dam Overflow (ST) .Yt S5Yr 10Yr 25 Yr 50 Yr 100 Yr 6" bleed-off pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 1 0 1 0 0 2
Weir Coefficient: -NA-

'ATEL

(stHec1StAllOptions.



Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 STORAGE FACILITIES

ge 11 5/22/20
Storage Basin ID: DETC6
Spillway Characteristics (SS) 1 2 3 4 5 6 y 4 8 9
Spillway Crest Elevation: 2,637.00 Volume (ac-ft) 0.1
Spillway Length: 10.00 Discharge (cfs) 0 1 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,637.0 2,638.0 - - - - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1n 12 13 14, 15 16 17 18 19
Centerline Elevation: -NA- Volume (ac-ft) " - = - = s " . &
Cross-Section Area: -NA- Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: -NA- Elevation (ft) - % " " o - 3 & -
Orifice Equation Exponent: -NA-
Top of Dam Overflow (ST) 2Yr 8 Yr 10Yr 25 Yr 50 Yr 100 Yr Water Feature
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.07 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 2,638.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 1 0 2 0 0 3
Weir Coefficient: -NA-
Storage Basin ID: DETC7
Spillway Characteristics (SS) 1 2 3 4 5 6 14 8 9
Spillway Crest Elevation: 2,634.00 Volume (ac-ft) 0.1
Spillway Length: 10.00 Discharge (cfs) 0 1 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,634.0 2,635.0 - - - - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1 12 13 14, 15 16 17 18 19 :
Centerline Elevation: -NA- Volume (ac-ft) - - - s E = & % =
Cross-Section Area: -NA- Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: -NA- Elevation (ft) _ R . - < = . & =
Orifice Equation Exponent: -NA-
Top of Dam Overflow (ST) 2Yr SYr 10 Yr 25 Yr 50 Yr 100 Yr Water Feature
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 2 0 4 0 0 T
Weir Coefficient: -NA-
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Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 STORAGE FACILITIES

ge 12 5/22/20
Storage Basin ID: DETCS8
Spillway Characteristics (SS) 1 2 3 4 5 6 4 8 9
Spillway Crest Elevation: 2,629.00 Volume (ac-ft) 0.1 0.2
Spillway Length: 20.00 Discharge (cfs) 0 1 0 0 0 0 0 0 0
Discharge Coefficient: 2.80 Elevation (ft) 2,629.0 2,629.5 2,630.0 - - - - - -
Weir Coefficient: 1.50
Low-Level Outlet (SL) 1 12 13 14, 15 16 17 18 19
Centerline Elevation: -NA- Volume (ac-ft) 5 - - o a “ - - -
Cross-Section Area: -NA- Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: -NA- Elevation (ft) - = - 5 = - . . "
Orifice Equation Exponent: -NA-
Top of Dam Overflow (ST) 2Yt 5Yr 10 Yr 25 Yr 50 Yr 100 Yr Water Feature
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 0.00
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 0.00
Discharge Coefficient: -NA- Peak Discharge (cfs) 14 0 24 0 0 38
Weir Coefficient: -NA-

Storage Basin ID: DETOC

Spillway Characteristics (SS) 1 2 3 4 ] [ z 8 9
Spillway Crest Elevation: -NA- Volume (ac-ft) 04 0.9 15 22 26 3.0
Spillway Length: -NA- Discharge (cfs) 0 1 9 19 26 29 72 0 0
Discharge Coefficient: -NA- Elevation (ft) 2,683.0 2,684.0 26850 26860 26870 26875 26880 B -
Weir Coefficient: -NA-
Low-Level Outlet (SL) 1 12 13 14, 15 16 1 18 19 :
Centerline Elevation: -NA- Volume (ac-ft) . . - = g = . . =
Cross-Section Area: -NA- Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: -NA- Elevation (ft) S = = = = - = - s
Orifice Equation Exponent: -NA-
Top of Dam Overflow (ST) Yt SYr 10 Yr 25Yr 50 Yr 100 Yr 1-24" Pipe
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 2.46
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 2,687.33
Discharge Coefficient: -NA- Peak Discharge (cfs) 0 0 0 0 0 28
Weir Coefficient: -NA-
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Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 STORAGE FACILITIES

e 13 5/22/201
Storage Basin ID: DETOD
Spillway Characteristics (SS) 1 2 3 4 5 6 7 8 9
Spillway Crest Elevation: -NA- Volume (ac-ft) 05 1.0 15 21 25 28
Spillway Length: -NA- Discharge (cfs) 0 5 16 29 37 42 87 0 0
Discharge Coefficient: -NA- Elevation (ft) 2,653.0 2,654.0 26550 26560 26570 26575 2658.0 - -
Weir Coefficient: -NA-
Low-Level Outlet (SL) n 12 13 14, 15 16 1z 18 19
Centerline Elevation: -NA- Volume (ac-ft) B, : - & - . s . -
Cross-Section Area: -NA- Discharge (cfs) 0 0 0 0 0 0 0 0 0
Discharge Coefficient: -NA- Elevation (ft) " . - - - - - = -
Orifice Equation Exponent: -NA-
Top of Dam Overflow (ST) 2Yr SYr 10 Yr 25 Yr 50 Yr 100 Yr 1-30"
Elevation Top of Dam: -NA- Peak Volume (ac-ft) 0.00 0.00 0.00 0.00 0.00 2.34
Length of Dam: -NA- Peak Stage (ft) 0.00 0.00 0.00 0.00 0.00 2,657.30
Discharge Coefficient: -NA- Peak Discharge (cfs) 0 0 0 0 0 40
Weir Coefficient: -NA-
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L N O 2

* JUE 1998 . *
* VERSIOS 4.1 - * €09 SECOND STREET
. » - DAVIS, CALIPORNIA 98616
* RUN DAYE 22AY17 TIMB 15:04:07 ¢ . {916} 756-1104
L4 - - -
LT ] [ reoteten ey
b 4 X IXXXXIXX XXXXX 4
X X X b x xx
X Xz X X
LOOEXX 00X E S XXXx X
X P S 4 X b
4 b I 3 X X b
X 2 IXIXXXX xxxx xxx
THI2 PROGRAM REPLACES ALL PREVIODS VERSIONS OF HBC-1 KNOWN AB m {JAN 73), HEC1GS, HECIDBR, AND HRCI1KW.
THE DEFINITIONS OF VARILABLES »RTIMP- AND -RTIOR- BAVE cnlm FROM THOSR USED WITH THE 1973.8TYLE INPUT GTRUCTURE,
m nmmm-xcu or m Oﬁ n-m m CHANGRD wres :mszom mm 28°8BP 61. THXS IS THE PORTRAN??7 VERSION
HEW OPTIONS:. mnm ovnrwn summ » BINGLB BEVENT DAMAGB cucuurron. PSS:WRITE STAGE PREQUENCY,
D5StREAD TIMEB SERIRS AT mzm CALCULATION nﬂsm L08SS RATE:GREEN AND AMPT INPILTRATION
EINEMATIC WAVE: MBW. rm'rs DIFPERENCE ALGORITHM
HBC-1 INPD? PAGE 1
LINB b + - SRS T TN PO TETTTEE TY TN FRppunppl, FINNpIpp : IR - Paas )
1 I Flood Coantrol District of Naricopa County
2 Ip DN-1% PUT WR BAS - Desert Nountain 19 Post Online Det Basins
3 1o 2 YRAR
4 i § Rour Storm
L] I Dnit Hydrograph: 8-Uraph
[ I Scorm: Multiple
7 Ip 08/22/2017
*DIAGRAM
-] Ir 1 1IAN99 0 2000
9 10 3
10 be 13
*
11 JD 1.473 0.0001
12 C 0.000 0.008 0.018 6.02%8 0.03) 0.041 0.050 0.058 0.086 0.07¢
1 PC 0.087 0.09% 0,118 ©0.238 0.216 0,377 0.834 0.911 0.931 0.9%0
14 PC  0.962 0.972 0.98) 0.9%1 1.000
13 Jo 1.486 0.5000
18 PC 0.000 0.008 0.016 0.025 0.033 0.041 0.05¢ 0.0%58 0.086 0.074
17 PpC 0.687 0.099 0.110 0.130 0.316 0.377 0.834 0.911 0.931 0.950
18 PC 0.962 0.972 ©.983 0.991 1,000
19 JD  1.486 1.0
20 PC 0.000 0.008 0.016 0.02% 0.033 0.041 0.030 0.038 0.066 0.07s
21 PC 0.087 0.09%9 0.119 0.140 0.230 0.407 0.778 0.681 ¢.919 0.948
23 »C 0.957 0.568 0.%880 0.990 1.000
F 2 Jo 1.438 2.8
24 PC ©.000 0.009% 0.016 0.02% 0.034 0.042 0.083 9.039 0.067 0.076
as pC 0.087 0.100 0.130 ©0.163 0.2%2 0.451 0.694 0.837? 0.900 0.930
as | o1 ©.93%0 0.963 0.973 0.988 1.000
L 3
27 xx Al BASIN
29 BA 0.1%3
29 0 0.20 0.25 5.34 0.28 [
30 o2 8 [] 38 38 3 448 ‘111 142 178 17 247
31 oI ara 318 338 346 354 369 359 350 348 329
32 U 295 69 239 17 198 176 159 144 130 117
33 oz 108 92 aé 73 n 60 9 $2 41 41
b1} Uz 41 0 26 26 as 26 28 9 9 9
s o 9 $ ] 9 9 9 9 ¢ 9 9
36 /2 4 9 ® 0 [} 0 o o o 0 ]
-
” < 4 R-Al1 ROUTR
38 R 4 FLOW
9 RC 0.060 0.040 0.060 980 0.0224 19.00
10 X 0.00 42.00 73.00 106.00 196.00 235.00 231.00 293.00
L} RY 20.00 15,00 10.00 7.00 §.00 $.00 13.00 19.00
~
42 KX A2 BASIN
43 BA 0.011
44 16 0.17 0.2% 5.46 0.24 0
45 [+ 4 0 ? a2 (4] [ 1] 70 83 % 1] 23
4% 124 16 12 8 [ H 2 2 2 2 ]
a7 oz q Q Q L] ° o o [} L] Q
HEC-1 INPUT PAGE 2
LINB b AN PR TITTERYS: PP PRIT PRy JUC ) T ST TN Fs B 1]
48 oz 1] 0 ] 0 0 [ [ ] Q ]
49 oI ¢ 0 ] 0 0 [ [} [] ¢ 0
.
s0 XX CP-A2 COMBINR
51 BC 2

n1 BRATY



59
L1

60
61
62
L2 ]
&4

63
(1]
§7
68
69

71
72

73
74
78
76
77
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7%
ao
a1
7]
83
84
as

87
88
89

20
91
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94
95

s¢
97
98
99
100
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102
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104
108
106
107
108

109
11¢
i
112
113
114
118
116

117
118
118
120
1
122
123
124

128
138

127
sna

124 0 [ 0 o ° o Q [} o 0
uI ] [] Q 0 o o q o o o
»
XK R-B1 ROUTE
L] 3 7109
RC 0.035 0.023 0.02% 720 0.0030 Q.00
RX 0.00 4.00 B.00 12.00 18.00 20.00 24.00 28.00
RY 2640.0 2639.00 2638.00 2637.00 2637.00 23638.00 2639.00 2640.00
-
2 9 B3 BASIN
BA 0.039
7} 0.20 0.25 5.08 0.30 1
oI ] 13 1) 27 48 &8 B8s 101 113 120
o1 121 116 107 S0 76 (13 38 47 39 33
oI 27 24 20 17 13 13 9 9 9 ]
124 3 3 3 3 3 3 3 3 3 [
oL ] ] 0 ¢ ) ] o o 0
-
3 B4 RASIN
BA 1.008
7] 0.21 0.25 5.34 . 6.20 12
174 ] 92 92 92 ” 92 92 92 92 185
or - 268 285 321 80 3% 442 403 311 550 952
/24 630 658 546 758 738 785 815 818 ‘add 829
19 884 [-1:1] 884 (1] [:1:11 o84 880 848 axy [:F
o1 223 708 763 718 676 643 643 589 61 (1Y)
2 506 490 471 441 433 40 399 360 p111 Mm
ox 32¢ 306 203 283 261 253 253 224 206 208
(154 208 180 174 174 174 163 141 141 16 141
ur 141 106 98 98 90 L L] 90 96 90 69
1124 63 &3 83 8) 63 63 63 53 €3 [ ]
Uz 63 4 22 22 22 22 22 az 22 22
24 22 22 22 22 22 22 22 22 22 a2
oz 22 22 22 22 22 22 22 22 22 22
oz 22 22 22 22 22 22 [ [} )] [\]
.

HEC-1 INPUT
o TR PR PR TP PN PRI PR ZTTT TR FUIPPOr- S ¥ |
[ 4 DVOC DIVERT
D7 roc 0.00 1%0.0
oz 0.0 1090.0 1246.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0
o] 0.¢ 0.0 158.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.
X DVOCRETRIBVE
DR DTOC
.
KK DETOC STORAGE
Ko
] 1 STOR
8v 0.43 0.94 1.54 2.21 2.59 2.90
8Q 1.00 9.00 19.00 26.00 as.00 72,900
BB 2583.0 2684.00 26065.00 2686.00 2697.00 2687.50 2600.00
.
[+ 3 BAC COMBINE
BC 3
[ ]
 ~ 4 R-B4 ROUTE
1) F LOW
RC 0.0%0 0.038 0.050 1310 ©2.0200 0.00
x 0.00 4.00 8.00 20.00 44.00 33.00 56.00 64.00
RY 26680.0 2679.00 2678.00 2675.00 2675.00 2678.00 3679.00 2680.00
.
KX P42  BASIN
BA 0.027
7] 0.19 0.28 4.20 0.49 7
24 ] 13 32 72 106 mm 141 i 104 78
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oI (] 0 ] ] 0 0 [ ] [ ]
.4 Q o 0 ] ° 0 ] ] o ]
*
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e 0.20 0.29 4.65 0.47 a0 .
oI 0 5 19 29 48 39 26 14 7 3
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144 0 ¢ 0 0 ] 0 [} 0 0 0
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vl 0 0 0 [] ° Q 0 o [} [}
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aC 2

-

KX R-B4A. ROUTE

RS 2 FLOW

RC 0,050 ©.035. '0.050 870 0.0210  0.00 ‘
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.
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. JuE 1998 . . .
. VERSION 4.1 . . 609 SBCOND STREET .
. » . DAVYS, CALIPORNIA 95616 .
* RUN DATE  22MAY17 TIMB 15:04:07 ¢ . (916) 756-1104 4
- . « *
-e *hadetitddanntididtdacidicqcsdtdnacantve
Plood Contrel District of Maricopa County
ON-19 FUT WR BAS - Desort Mountain 19 Poot Ouline Det Basino
2 YBAR
6 Hour Stord
toit Bydrographi 8-Graph
Btorm: Multiple
08/22/2017
9 10 OUTPUT CONTROL VARIAALES
IPRNT 5 PRINT CONTROL
IPI0T ¢ PLOT CONTHOL
QSCAL O.rl HYDROGRAPE PLOT SCALB
T HYDROGRAPR TIME DATA
ey 1 NMINUTES IN COMPUTATION INTERVAL
IDATR 1JANS9 STARTING DATH
I?IM8 0000 STARTING TIMB
BQ 2000 NUMRER OF HYDROGRAPE ORDINATES
RDDATE 2JAM9S BNDING DATE
MDTIME 0919 RNDING TINE
ICEH? 19 CENTURY XARK
COMPUTATION INTERVAL 0.02 HOURS
TOTAL TIMB BASK  3).32 EOURS
ESQLISH UNITS
DRAINAGE AREA SQUARE MILRS
PRECIPITATION DRPTH  INCERS
LENOTH. RLEVATICN PRET
FLLRE CUBIC ¥BET PER SECOND
GTORAME VOLUME ACRB-PERT
SURPACE ARRA ACRES
TENPERATURE DEGREBS PAHREMHEIT
11 Jp INMDEX STORM RO, 1
oYUM 1.48 PRECIPITATION DEPTR
TRDA 0.00 TRANBPOSITICN DRAINAGE AREA
12 PI PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 6.00 0.00 0.00 6.00 0.00 0.00
6.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 8.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 9.00 6.00 0.00 0.00 0.00 ¢.00 0.00
0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 .00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.00 ¢.00 0.00
0.00 2.00 0.00 .00 0.00 ¢.00 0.00 .00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.00 0.00 9.00
0.00 .00 0.00 9.00 0.00 0.00 0.00 9.00 9.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 ¢.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 .00 0.00 b.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 9.01 0.01 0.01
0.01 5.01 0.01 0.0) 0.01 0.01 ¢.01 0.01 0.01 0.01
0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.0 9.01 0.0
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DEYB1S

Blé

DBETB1¢

17

CPB17

DETB17

Bl

DETB18

Bl

22.

1.

289,

ar.

1.

10.

11.

4.02

.17

4.03

4.32

4.02

4.%2

4.33

4.03

4.02

4.02

4.03

4.02

4.03

4.02

4.1

4.02

4.02

9.

9.

1.

2.

12.

¢.02

0.00

9.9¢0

0.01

0.00

0.02

0.01



BYUROGRAPH AT

CSA .. 4.02 0. o, o. 0.00
2 COMBINRD AT
cpes 9. 4.02 1. Q. o. 0.01
HYDROGRAPH AT
c6 1. 4.02 0. 0. 0. 0.00
ROUTED TO
DBTCS 1. 4.02 0. 0. 0. 0.00
BYDROGRAVH AY .
. e? 1. ¢.02 0. 0. o. 0.00
2 CONBINRD AT
cpc? 2. 4.02 . 0. 0. 0.00
ROUTED TO
DETC? 2. 4.0 0. 0. 0. 0.00
HYDROGRAPR AT
cs 3. 4.02 0. 0. 0. 0.00
3 COMBINRD AT
cpes 14. 4.02 1. 0. 0. 0.01
ROUTED TO
DETCS 16. 4.02 1. 0. 0. 0.01
ROUTHD TQ
R-C8 4. 4.03 1. 0. 0. 0.01
HYDROQRAPH AT
[+ 11, 4.02 1. 0. a. 0.01
2 COMBINRD AT
CcFPCl 25. 4.03 1. 0. 0. a.02
ROUTED TQ
pEYIC 2. 4.27 1. 0. o. 0.032
EYOROGRAFH AT
S 3. 4.02 0. 0. 0. 0.00
EYDROGRAPH AT
cs 6. 4.02 0. 0. 0. 0.00
2 COMRTHED AT
cpey 8. 4.02 1. 0. 0. 0.01
HYDROGRAFH AT
cé 8. 4.03 1. 0. 0. 0.00
EYDROGRAPH AT
c2 4. 4.02 1. 0. 0. 0.01
ROUTED TQ
DRETC21 1. 4.08 1. 0. 0. 0.01
3 COMBINRD AT
cPC2 17. 4.02 2. 0. 0. .02
EQOUTED TO
DBTC2 18, 4.03 2. 0. 0. 0.0%
HYDROGRAFH AT .
c3 3. 4.02 0. 0. 0. 0.00
ROUTED TO
PBTCY 1. 4.03 0. 0. 0. 0.00
2 COMBIRED AY
cPe3 18. 4.03 3. 1. o. 0.03
ROUTED TO
DRTC31 1. 8.28 1. 1. 0. 0.03
HYDROGRAPE AT .
caa 3. 4.02 0. 0. 0. 0.00
2 COMBINED AT
CPC3A 4. 4.02 1. b 3% 0. 0.03
ROUTED TC
DETCIA 1. 10.68 1. 1, 0. 0.03
BYDROGRAPH AT
a 1. 4.02 0. 0. 0. 0.00
HYDROGRAPHE AT
m 2. 4.02 0. (R 0. 0.00
HYDROGRAFPE AT
11 2. 4.02 0. o. 0. 0.00
HYDROGRAFE AT
18 1. 4.02 0. 0. 0. 0.00

ese HORMAL ERD OF HEC-1 see



10-year HEC-1 Model



HYDROLOGIC BNGINERRING CENTER
809 SBCOND STREETY
DAVIS, CALIFORNIA 95616
(916) 756-1104

JUN 1958
VERSION 4.1

RUR DATE  22MAY17 TIMB 15:04:31

LR )
LR B 3
>4 4t e

LN A

SRR EPINE LGN P PRI PPN ORI PRIRRRONSS

) 4 I XYM XXXXX k3
x X I z x =
X X x x
XXXXXTX XXX b 4 Ixxzx £
X x X x
X 2 x I x x
b 3 X IXXIXIX  XXXXX XX

THXS PROGRAM REPLACES ALL PREVIOUS VERSIOWS OF HEC-1 KNOWN AS KEC1 (JAN 73), EECLGS, HEC1DB, AMD HEC1KW.

THE Dsfmfxm -oF VARIABLES 'I'S'X.P- m -“!Ol- BAVE CBANGED FROM THOSS USED WITH m 1973 STYLE INPUT STRUCTURE.
THS ‘DEVIRITION OF -AMSEX- OI lﬂ-m s wIiTE nmsrons DATHD 28 SRP 81. THIS 19 THE vomm‘} VERSION
HEW OPTIONS: DAMBERAK om-rwn ﬂmm ’ Bml.l! EVENT DAMAGE mmuon. DSS:WRITB STAGE FREQUENCY,

DS8:READ TINE  BERXES AT, mxm CALCULATION INTERVAL LOSS RATEIGRERN AND AMPT INYILTRATION

KINBMATIC WAVE: HEW ZINITE DIPPRREECE . ALGORTTHM

1 ’ gEC-1 INPUY PAGE 1
LINE )+’ FOTDIES ERITTT PRI PSR IETTERTY I s  JIApRupiy Jepanpue  Eppnupae s £ ]
1 I Plood Control District of Maricops County
2 I DM-19 7UT WR BAS - Desert Mountain 1% Post Online Det Basius
3 o] 10 YEAR
1 bs.] 6 Hour Storm
) 1D Unit RBydrograph: 8-Graph
[ i Storm: Wultiple
v 0 0%/732/2017
ADIAGRAM
| 1T 1 1JAN99 0 3000
9 I0 L]
10 b 15
.
11 Jb 2.182 0.0001
12 ?C o0.000 0.000 0.018 0,023 0.0313 0.041 0.0%0 0.058 0.066 0.074
13 PC 0.007 0.099 0,118 0,138 0.216 0.377 0.634 0.911 ©0.531 0.950
14 PC 0.962 0.973 0.983 0.99)\ 1.000
s JD 2.16%9 0.%000 '
16 PC 0.000 0.008 g.016 0.02%8 0.033 0.041 0.050 0.0%8 0.066 0.04
17 o 0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.9%0
18 PC 0.962 0.972 0.9823 0.991 1.000
19 JD  2.13¢ 1.0
20 PC 0.000 0.008 0.016 0.028 0.031 0.041 0.08%0 0.0%8 0.086 0.075
2 »C 0.087 0.099 0.119 0.148 4.2130 Q.407 0.7178 a.881 0.919 0.543
22 PC 0.937 0.968 9.980 0.990 1.000
23 JD 2.127 2.8
24 P 0.000 0.00% 0.016 0.02% 0.034 0.042 0.051 0.089 0.067 0.07¢
as PC 0.087 0.100 6.120 0.183 0.252 0.4%1 0.8%4 0.837 0.900 0.938
26 PC 0.930 0.963 0.975 0.998 1.000
-
27 x A BASIN
28 BA 0.192
29 - 0.20 0.28 5.34 0.23 0
30 uT 0 39 e 36 48 111 142 178 217 247
3 T 272 ns 338 346 364 369 3169 360 348 329
32 Uz a5 258 138 217 198 176 159 144 130 117
33 L2 4 108 92 8é 73 73 50 3% 52 41 41
34 124 41 30 26 26 a6 26 a3 92 ] 9
3s o1 $ ] 9 9 9 ] 9 9 9 9
36 124 s s 0 0 [ [} ] 0 ° [}
L]
3 = R-Al  ROUTE
39 RS A PLOM
39 RC 0.060 0.040 0.060 900 0.0224 19.00
40 RX 0.00 43.0¢ 73.00 106.00 196.0¢ 223.00 231.00 295.00
41 RY 20,00 15.00 10.00 7.00 §.00 $.00 13.00 19.00
- .
42 X A2  BASIN
43 Ba 0.011
a“ 7} 9.17 0.23 .46 0.24 [
45 oz ° ? a2 43 [ +] 7 [X] 4¢ 3 23
4“6 124 16 12 ] [] H 2 2 2 2 0
4? 124 0 ¢ [ ] ] ] [} 0 0 0
1 #8C-1 INPUT PAGE 2
LINBR b o » TERUURIE TP PR T T JU D P [ P e FETTRRS U
48 oI [ [} [ 0 L] ] /] [} ] 0
49 o [} [} [} ] [ [} [’} "o ] [
-
50 [« 4 CP-A2 CONBINE

51 BC 2

e - -—a P



(1]
61
62
63
(1]

(11
66
67
68
€9
70
71
72

73
74
73
7¢
77
78
ki ]
ec
01
B2
83
a4
as
a6
87
88
e9

so
91
92
83

%6
7
8

100
i

102
103

104
108
106
107
108

109
10
111
112
113
114
118
116

117
118
119
120
in
132
123
124

135
128

127

oz o ° ° ° ° ) 0 ° 0 0
o1 ° ) ° ° ° ) o ° ° 0
-
KK R-B1 ROUTE
%5 3 now
BC  ©0.025 0.025 0.023 730 0.0030  0.00
RX  0.00 4.00 8.00 13.00 16.00 20.00 24.00 28.00
RY 2640.0 2639.00 2635.00 2637,00 2637.00 2638.00 2639.00 2640.00
*
KX B3 BASIH
BA 0.03%
L@ 030 0.25 5.0  0.30 1
ot 0 13 13 27 48 68 65 101 113 130
1129 3 116 107 90 1 (1] 35 47 39 33
u 27 2¢ 30 17 13 13 9 9 9 s
ur 3 3 3 ] 3 3 ) 3 3 0
ur 0 0 ° ° ) 0 0 ° 0 °
-
Kx B4 BASIN
BA 1.008
L@ 0.721  0.35 5.34  0.28 12
oz -] 92 92 92 92 2 92 92 92 105
ot 268 265 321 360 394 a2 433 $11 158 553
oz 630 638 646 758 750 785 615 010 ad¢ e28
vz 804 08¢ B84 ase 884 e8¢ 880 848 839 626
ur 823 706 783 718 678 643 643 sa% 561 S44
ux 506 490 an " It 01 399 360 360 m
vz 326 306 203 283 261 253 253 224 206 206
ux 306 180 174 174 178 163 10 141 14 1a
u 101 106 98 3 98 98 98 90 98 69
oz 63 63 6 63 63 63 6 6 63 63
ox [ 3] (13 22 22 22 a2 22 22 22 22
o 22 21 22 23 22 a2 23 22 22 23
vz 22 22 22 22 22 22 22 22 22 22
o 23 23 22 22 22 22 ) 0 ) o
.

HEC-1 INPUT
ID...seoadanian I PO PN TR ST TR RTY PP DIy PRt PRpee ¢ )
KR OvoC DIVERT
DT Droc  0.00 186.0
I 0.0 2090.0 1346.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ng 0.0 0.0 156.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0
-
< 3 OVOCRETRIBVE
DR oroc
*
1 3 DBTOC BTORAGE
0
RS 1 groR
v 0.63  0.5¢ 1.84 2.21  2.59  2.98
8 1.00  9.00 29.00 26.00 29.00 72.00
BB 2683.0 2694.00 2685.00 2886.00 2637.00 2687.50 2688.00
.
KR B4C CONBINE
BC 2
N
KX R-B4 ROUTE
RS 1 oW
RC  ©0.050 ©0.035 0.050 1320 0.0200  0.00
R 0.00 €.00 0.00 20.00 46.00 52.00 $6.00 64.00
RY 2680.0 2679.00 2678.00 3675.00 2675.00 2679.00 2679.00 2680.00
.
XX . B4A  BASIY
A 0.027
L 0.19 0.25 4.20  0.49 7
229 0 15 32 72 106 i 141 131 104 78
0T 59 &5 33 as 19 18 10 10 4 4
14 4 4 4 o ¢ [} [\] L] o 0
oz ° 0 0 0 ° o ) o o 0
az 0 0 o ] [} Q [} [ ] °
L
X B4B BASIN
B 0.005
L@ 0.10 0.25 4.6  0.47 60
u 0 s 19 29 3 39 26 4 ] 3
v 1 1 ¢ [ o 0 o [ L] ¢
oI o 0 ] 0 0 0 0 0 0 )
oz 0 0 ° 0 ° ° 0 ° o 0
U1 ° ° 0 ° ) ° ° o ° °
*

HEC-1 INPUT
- JOUUNRUE TR S JTY TP Seeennn. LIRS RUDTUUIN TOUTONT 10
XK CP4¢ CONBINB
e
[

PAGR



132

133
134
138
138
137
134

139
140

141
142
143
144

145

146
147
140
149
150
151
152
153

154
155

156
157
150
15%
160

181
162
163
164
168
166
167
168

169
170
171
172
173

1

178

176
177
170
178
160
181
182
183

184
183
186
187
1680
189
1%0

191
192

193
154
195
196
197

198

199
ann

*RB3BBR R

-RC

RX
RY

‘By

1 ST0R
0.43 0.98 1.52
5.00 16.00 29.00

2653.0 2654.00 2635.00 2636.00

B4 COMPIRE
2
R-BAA - ROUTE
1. nom
0.050 0,033 0.030 870
0.00, 6.00 12,000 24.00

2645.0 2648.00.2646.00 3645.00

BéC BASIN
0.013 )
0.18 0.25 4.2 .38
[ 10 1] 6
21 18 11 ?
0 0 "0 °
o 0. [} o
o ° ) 0

4
R-CPB4  ROUYR
1 Low
0.060 ©.040 ©.060 300
9.00 16.90 43.00 54.80

2.14 3.40 2.03
37.00 432.00 07.00
2657.00 26%7.%0 2638.00

0.0210  0.00
74.00 62,00 86.00 50.00
" 264500 2646.00 2648.00 2649.00

12

Soow

ODOoONO
onouz
ODONM

0.0300 2631.90
91.50 91.80 120.00 160.00

RY 2635.0 2630.00 2629.00 2625.00 2625.00 2629.00 2630.00 2631.00
- ;

1 INPUT

caoomnw

s

RN~

| { | PP PPTRRY IR TE TR ISR EEL IERTRTRS . PRSI TN UM P PRERRS 1)

:EEEEEY 2

8B
688
8L

L]

:EEEERY -

‘ROBABBR

*ERBER

B6 BASIN
0.00¢
0.20 0.35 4$.39 0.48
1] 109 44 0
0 o [ 0
0 [} o [
0 0 [ []
0 [} o ]

0.17 0.38 0.862
2623.0 1624.00 2625.00 2626.00
2626.0 20.00 2,080 1.50
2623.0 ¢.30 0.60 0.50

BS BASIN

0.003

0.20 0.25 S.48 0.24
¢ 26 (13 19
0 o o 0
[ 0 ] [
o ] [ ]
o ] [} [}

1 8TOR
0.01 0.03 0.08
2632.0 2633.00 2634.00 2635.00
2638.0 5.00 2.80 1.50
2832.0 0.20 0.60 0.3%0

CP-BS COMBINE
3

R-CPBS  ROUTE

1 vLOW
9.060 0.040 0.060 630
9.00 18.90 43.80 S4.80

3635.0 2630.00 2629.00 2635.00

as

[ ] 0 0

L] 0 0 [

[ [} L] 0

0 ] o ]

[} ] o o
0.88
2627.00
ag

k) [} [ [}

[ o Q ]

[ 0 [} o

¢ 0 [} ]

] o L] [
0.06
2636.00

0.0300 2631.00
81.30 91.60 120.00 160.00
2625.00 2629.00 3630.00 2631.00

1 1INyoT

- - N-N-N_-J

- X-N-X-]

L 2RPRRTYS TRTRTETT FRTPPRDS PRPINNN TSI IRTIEEE. ITTT RN LTTTTUSS RO FESPPRY { ]

| 5 4
BA
13

B8 BASIN
@.018
5 12 a 7% a 7 a 19

-3 1

PAGER



»

206 [ 3 B13  BASIN
207 BA 0.001
208 7] 6.21 0.26 3.72 0.72 56
209 4 0 8 21 1 ° ° ° [ 0
210 ut [ ° Q 9 [ L} o [} ° °
211 o 0 [ [ ° [ [ ° 0 ° [
212 ux [ ° 3 ) 0 0 0 [ ° [
213 3 0 0 [ ] [} 0 ° 0 o 0
»
214 (<3 CP8 COMBINB
218 BC 2
*
216 KK DETPO STORAGE
217 0
218 s 1 srop
219 av 0.39 0.85 1.37 1.97
220 BB 2613.0 2614.00 2615.00 2618.00 2617.00
n 89 2616.0 10.00 2.80 1.50
222 SL 2613.0 0.44 0.80 0.50
»
FEE) b 4 BSW  DBASIN
224 BA  0.004
223 | 7] 0.13 0.27 3.42 0.7% (]
226 o1 0 4 17 as %1 26 17 10 7 4
227 vl 3 1 1 1 [ [} [ L} [ [
228 (74 0 [ ] [ 0 [} ° o [ 0
229 U ° ] 0 [ [} L} L} [} [ °
230 o1 0 [ ° 0 ° 0 ° ° [ [
-
231 gX  CP-6W CONBINB
232 BC 3
-
233 - xx B7  BASIN
234 BA  0.004
238 ra 6.1% 0.26 3.7 0.70 20
236 1 4 0 62 83 9 0 [ [ [} [ [
237 Uz 3 0 0 0 ° [4 [} [} 0 o
238 ut 0 ] (] (] 0 [} [ [} ] [
219 24 0 ] [} [ [ ° ° o [ o
HEC-1 INPUT
LINER ID....... l.ceeosns | JPP. . JARY P IS TP [ Jo. T 8....... [ O, 10
240 ux [ ] ° [ 0 ° ° ° [ [
= -
241 XX DETBY STORAGE
242 x0
243 RS 1 STOR
244 sv 0.06 0.16 .31 0.36
248 8% 2604.0 2603.00 2606.00 2607.00 2608.00
246 88 2607.0 5.00 2.80 1.50
247 L 2606.0 0.20 0.60 0.50
-
248 3 CPB? COMBINE
249 BC 2
-
230 EX R-CPB7 ROUTB
281 28 1 FLOM
252 RC 0.060 0.040 ©0.060 750 0.0300 260%.00
253 R 0.00 55,30 123.80 1329.00 141.60 146.00 135.20 2186.60
254 RY 2600.0 2600.00 2590.00 2596.00 2596.00 2597.80 2590.00 2605.00
-
2s5 X BS  BASIN
256 8A 0.001 =
2s? 1 0.24 0.2% 4.39 0.48 3%
258 or [ 19 18 o ° [ [} 0 ° °
299 v ° ° 0 0 [ 0 [ [ 0 [
260 o [ [ (] 0 0 [ [ 0 0 ]
261 34 [ 0 0 0 [} [ 0 [] ° 0
262 oz [ (] [ o ° 0 [ ° ° °
»
263 KX DETBY STORAGE
264 [7.]
268 R8 1 ST0R
266 BY 0.08 0.16 0.30
267 88 . 2557.0 3598.00 2599.00 2600.00
268 83 2599.0 5.00 2.00 1.50
269 8L 2597.0 0.20 0.60 0.50
-
270 = B10  BASIN
n BA 0.023
272 La 0.21 0.2% 4.33 0.48 28
273 ut [ 62 184 1 198 a 30 9 0 []
374 23 [ [ ° 0 [ [ [ ° 0 [
s ot e [ ° ° ° [} [ ° [3 °
276 ot 0 o [ 0 [ 0 [] ° 0 [
277 ['74 [] [] [ [ [ 0 [ [ [ [
. )

HEC-1 INPUT



180
aey
282
283
284
385
ass

287
288
289
aso
s
392
a3
2954

395
ass
197
a98
299
300

30t
3
303
304
308
306
307
3089

309
EPY ]
k23
2
E2 &)
314

LINE

318
31¢

n?
e
319
320
k133
322
123
324

azs
328

337
3as
329
313
i
332

333
334
338
336
337
338

339
340
1
a2
343
344
348
38

347
348

369
350

%1
age

CE-R)-3: 1

L]
]

*HARSASPR °BReEBR -ad3dasgen

*RRARBH

“
o

"HA99A8ER *RR9EER °BRRBEH °BR *d9A8A5BR °BNW

1

BBR

DETB10 STORAGE
1 STOR
0.37

2692.0 2693.00

2694.3%  20.0¢0

2€%2.0 0.30

Bil  BASIN
0.002

0.0% 0.14

[} 54

] ]

] 0

] 0

o ]

DETBll STORAGE

1 sTOR

0.21

2627.0 2628.00

2627.0 10.00

Bl2 BASIH
0.002

0.10 0.3%

° 1s

0 o

] ]

] [}

¢ L]

DETBl2 STORAGE

1 sToR

0.07

2610.0 2619.00
2618.0 10.00

CPB12 COMBINE
2

Bl4  BASIN
0.003

0.12 0.12

] n

[} ]

[ ]

a 9

0 o

CPBl4 COMDPIER
2

DET14A STORAGE

1 sTOR

0.1%

© 2615.0 2616.00

2615.0 10.00

DET14B STORAGH

1 sTOR

0.0%

2614.0 2615.00

2614.0 10.00

B1S  BASIN
0.003

¢.11 0.12

L-X- -8 -1
w
CE-E-R-X-°

CPR1S COMDING

DETB1S BTORAGE

1.20
2694.00
2.90
©.60

7.58

3.79

T7.94

2.80

7.88

oo o

1.69 .17
2694 .50 2695.00

1.80
0.50

0.12 22

] 0

] [

[ [

0 o

[ ]
1.50

0.086 ]

1) 2

[ o

)] 0

0 o

0 ¢
1.5%0

HEC-1 IHPUT

...... 4.......8§

¢.11 9

1s ]

[} -]

0 4]

0 o

0 [
1.5¢
1.30

¢.11 8

10 0

0 °

Q 0

] ]

o o

NN X4

ooococo

ooeoaq

aocoo

coooo

C- - - -

o000

Y- K-X-

L-N-N-N-N-J

[-N-N-N-N-3

[-E-N-K-N-J

- -X-N-N-1

oco0eo0

L-N-3-X-N-J

cocooco

- N-N-N-N-]



LINB b { TN Y YT ETI IERTEERL FYTRETY PN PRSP PRSP - P s U

355 = Bl6  BASIN
s8¢ BA  0.001
387 W 0.10 0.25  4.39  0.43 9
358 o 0 n 7 ° [ ° ° 0 0 [
I8y o [} [ 0 [ [] [ [ [ [] 0
360 oz ° 0 0 ° [] 0 0 0 [] °
361 o1 0 0 ] 0 [ ° ] [ [ [
362 oz 0 [ 0 0 [ ° o [ 0 ]
-
kT3] KX DETB16 STORAGR
64 X0
£ 71 =g 1 sTOR
366 v 0.10 0.23 0.39
2067 88 2593.0 2594.00 2395.00 2396.00
2168 88 3%98.¢  3.00  32.80 1.%0
369 8L 2593.0 0.20 0.60 0.50
*
370 XX B17 BASIN
- BA  0.001 .
a7z 1w 0.00 0.00. 3.6 0,50 0
373 o1 0 s 0 ° ) [ 0 [} 0 [
374 ot 0 'S ° 0 0 0 ° [} 0 [
178 or o [ [ [ [} [ 0 [] [} ]
176 ux 0 ] 0 0 [} 0 0 0 o 0
m or [ ° 0 0 o [ ° o [ ]
-
378 XX CPBL7 COMBIRE
379 e )
.
380 XX DETYB17 STORAGR
181 x0
392 R»8 1 sTOR
382 sv 0.23
184 SR 2494.0 2498.00
385 85 2454.0 10.00  2.80 1.50
L ]
h.1:1.1 ) 4 B18 BASIN
387 BA  0.003
188 W 0.14 0.25 4.5 0.49 5
389 o1 [ 70 “" 0 o [ [ 0 [ °
190 o ° o ° [ o 0 0 'y o 0
91 ox ° ] 0 0 ° [ [ ° ] []
392 o 0 [ 0 0 ° [} [} ° ] °
193 o1 0 [ ° 0 ° [ [ ° ° 0
L3
HEC-1 INPUT PAGE 11
LINE ID...cveeduvneneaBiennnn 5 FOUTUURE TN TN S SUPP, [ VNN TS 1 )
394 XX CPB18 CUNDINE
395 BC 2
*
296 KX DBTB16 STORAGE
397 X0
398 e 1 B8TOR
399 v 0.18 0.38 0.61  0.93
400 g8 2991.0 3592.00 2393.00 2594.00 2395.00
402 85 2994.0 5,00 2.80 1.50
402 st 2%91.¢ 0.30  0.60 0.50
L d
403 x= B19  BASIN
04 BA 0.006
408 b7} 0.14 0.26 .73 0.64 1 .
406 ox [ ~12. 37 sq 59 1) 13 s 2 [
407 vt ° [ ° [] 0 [ ° 0 [ L]
408 ax 0 o 0 [] 0 [ ° ° 0 0
09 uz 0 0 ° [ [ 0 0 0 ° °
410 uz 0 0 0 ] 0 ] [ ° ° 0
.
71 . KX CPGAL COMPINE
412 8C
-
413 X CS  BASIN
94 BA  0.003
118 W 0.10 0.3% 8.34 0.34 80
76 ut ° 7 37 (1) a7 12 5 1 1 [}
17 ur ° [ 0 ] ° ° 0 o [] [
418 oz 0 ° [ [ ° ° [ 0 [ [
419 o1 0 ° ° ° 0 ° 0 0 [ °
420 vz ° o ° [ ] [ 0 [ ° °
L]
421 = C5A  BASIN
422 BA 0.003
423 7] .18 0.20 6.00 0.21 7
424 ] 0 9 6 43 28 9 3 1 0 0
425 o1 [ 0 [ 0 [ 0 [ [] [ [
428 7 0 ° ° 0 0 0 0 [ ° °
427 2] [ [] 0 [ [ o [ 0 [ 0
ann —— rF 3 r Y -~ Y -~ rF Y -~ ~ .Y N



LINR

a
432
433
434
433
46
437
438

439
440
441
442
14
14

443
446
447
448
43
450
45
452

453
434

433
436
437
4358
459
460

481
452
463
484
465
456
457
468

469
70

471
472
473
474
478
478

477

478’

479
480
481

482
483
484
485
486
487
499
489

450
491

492
453
494
495
496
497
490

499

c10 BASIN

i
i

fEC-1 INPUT
I....... b TP 2...... 1% T P L TR €....... L B.......9...... 10
KX C6  BASIN
BA 0.00)
W@ 0.19 0.25 5.08  0.29 ]
o1 ° LT ° [ ° [ [ Q [ [
o [ 0 ° 0. 0 [ [ [ 0 0
o1 0 0 0 ° ° [ 0 ° 0 [
>4 0 0 o [ 0 ° [ 0 0 [
uT ] ° ] ) 0 [ 0 [ o 0
*
XK DETC6 STORAGE
2]
-RB 1 8TOR
sy . 0.07
8B 2637.0 2638.00
.88 2637.0 10.00 2.60 1.50
.
EX 7  BASIN
BA 0.00%
18 0.13 0.23  8.05 .39 10
oz 0 31 7 [ ° 0 [ ° (]
oz 0 ° 0 ° ° 0 ° 0 o [
o o [ (} o ° 0 ° o [ [
o1 ° [ (] 0 o o [ 0 0 [
oz ° ° ° ° [ o ° o ° o
-
X CPC7 COMBINR
HC a
*
KX DERYC? STORAGR
]
-3 1 STOR
av 0.05
8B 2634.0 2635.00
85 2634.0 10.00  2.80 1.50
[
= c8  BADIN
BA  0.003
w 0.13 0.2 5.58  0.20 9
ur [ 108 ° 0 o a [ [ [ [
123 0 (] [ ° ° ° [ [ [ [}
124 [ o [ ° L] [ [} ° [ [
23 0 o 0 0 [ 0 0 0 ° °
Uz [ [ ° 0 [ ° ° 0 0 0
L]
HEC-1 IHFUT
TR NN FIT P T NN PN e SRR ZTTTTUTNE M N1
xx CPCE CONBING
ge 3
-
XX DETCS STORAGE
x0
»8 h STOR
v 0.08 0.18
SR 2629.0 2629.50 2630.00
88 2629.0 20.00  2.80 1.50
.
XX  R-C3. ROUTE
28 1-  FLOW }
RC 0.035 ©0.025 0.038 650 ©0.0200 0.00
5z 0.00 4.00  B5.06 12.00 22.00 26.00 20.00 34.00
RY 2629.0 2629.00-2628.00 2627.00 2617.00 2628.00 2629.00 2639.00
L ]
X €1  BASIN
BA  0.010
L  0.16 0.25 5.08 0.3¢ 13
74 0 92 230 64 10 0 [ 0 0 0
ur 0 [ 0 0 [ [ [ [ 0 0
24 ° ° 0 0 0 0 [ 0 0 [
uz ° [ 0 ° ] [ 0 [ 0 [
oz [ ] 0 ° (] [ [ 0 0 [
.
= CPC1L COMDINE
ue 2
-
EX DETC1 STORAGE
I
Y] 1 STOR
v 0.37 0.90 1.57 2.37
SE  2607.0 2608.00 2609.00 2610.00 2611.00
88 2610.3 2.00 3.80 1.50
5L 2607.0 0.44 0.60 0.50
*
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506

S07
508
%09
S10
$11
512
513
514

518
S516

517
310
S19
520
21
$22
533
524

813
526
527
538
529
s3e
L3 )Y
533

$33
534
538
336
537
538
538

$40
541

542
543
S44
545
346
547
540

549
550
581
352
553
554
533
536

357
588
339
560
561
562
5683

564
568

566

567
568
569
570
571
572

573
574

575
v

ox [} o ¢ ° 0 ] ° ] ° °
*

HEC-1 THPUT
- YOS TS FORTIUNE: JOUUOPIY ROOR TN TN ZTTTn RO . 1
= C9  BASIN
BA  0.004
LG 0.25 0.25  5.8%  0.23 4
o o 29 80 37 7 ° ) 0 0 0
Uz ) ° ° 0 0 o 0 0 o 0
2 0 o ° 0 ) ° ] 0 0 0
ur 0 0 ° ° 0 0 0 0 o o
ox ° 0 ° 0 ° ° o ° ° °
-
KX  CPC9 COMPINE
HC 2
*
= c4  BASIN
BA 0.008
e 0.2 0.15  7.00  0.18 4
iz o 53 112 24 ° ° 0 ° ] 0
oI 0 0 ° 0 0 0 ) 0 o [}
o1 ° 0 o o 0 0 0 0 0 )
ur ° 0 0 0 0 0 0 0 0 o
o1 o 0 0 0 0 o ° ° ° °
-
xx €2  BASIN
BA 0.012
r@ 0.19 0.25 S.05  0.38 22
u1 ° n 137 167 54 10 ] ) ° °
o 0 0 0 0 0 0 ) 0 0 0
o ° 0 ° 0 0 o 0 0 0 0
o1 ° ) o 0 0 0 0 0 0 0
ur 0 o 0 0 o o o o o 0
.
KX DETC31 BTORAGE
K0
s 1 STOR
8V 0.19 0.4¢  0.81 1.32
BB 2598.0 2599.00 2600.00 2601.00 2602.00
88 2601.0  5.00  2.80  1.50
SL 2398.0 ©0.20 0.60  0.50
-
KX CPC2 COMBINB
BC 3
*
EX  DETC3 STORAGE
x0
88 1 gTOom
av 0.06 0.15  0.27  0.43

BR 2596.0 2597.00 2598.00 2399.00 2600.00
88 2899.0 20.00 2.80 1.50
8L 2596.0 0.20 0.80 0.50

HBC-1 IRPUT

b s - RPN PO AT FEYTRTEY FETTINN SNNNNN ZTEETTRE PETRRIRY PRPPINSps PR 1

KK {+2 ] BAIIN

BA 0.002

1q 0.22 0.2% 5.08 0.32 3

2 [ 19 4 13 2 ° [\ [ [ 0
1] [ ° 0 [ 0 0 [ 0 [ [
o ] 0 0 [ [ [} ° [} 0 0
o 1] 0 ] [ (] 0 0 ] 1] L]
o1 [ ° ° [ 0 [ ° [ [ [
-

KK PETC3 STORAGH

]

RS 1 STOR

v 0.03 0.09 0.20 0.23 0.28

gB 2596.% 2597.00 2598.00 2599.00 2599.50 2600.00

g8 2599.5 20.00 2.80 1.50

8L 2596.5 0.20 0.60 0.50

*

XX CPCI COMBINE

-HE B ]

20

XX DRETCI1 STORAGH

x0

Rs 3 BTOR

ev 0.36 0.78 1,28  1.8%

8B 2356.0 2597.00 28$968.00 2399.00 2500.00

88 2599.0 5.00 2.80 1.%0

5L 2596.0 0.20 0.60  0.30

L]

xx C3A  BASIN

8a 0.003

s 0.14 0.28 5.08 0.37 8

T N -a Aa N 0N " FY " " n
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113
382

sa3
504
ses
s8¢
sa7
so8
589

LINB

590 .
39
592,

593
594
598
596
597

598
599
600
60
602
603
604
€038

606
€07
608
609
€10
611
612
613

€14
613
616
617
[31]
619
620
621

BC 2

-

XK DIETCIA STORAGR

®o

RS 1 srom

ev 0.17 0.35 0.66 0.99
BB 2590.0 2591.00 2592.00 2593.00 2394.00
68 2393.0 S5.00 2.80  1.80

SL 2590.0 0.20 0.0  0.50

L ]

HEC-1 INPUT

R - TOPUUUNE TUUDIURE FOPUDRIE JOURIUNY TOUPIIE. SRR SOPRPOE JOPUPIY TOURIIE IRPPRR Y. |

xx Gl BASIN
BA  .0.001. )

W@ ©0.17 0.1%5 7.9¢ 0.10 37

o [N 1 0 ) 0 [ [ 0 [ °
u 0 0 [ ° ° [] o 0 ° [}
or o 0 [ 0 0 [ 0 0 0 [
02 S ] ] a o 4] Q 0 o [ a
o [ [ 0 [ ° 0 [} 0 (] [
.

< 3 n BASIN

BA  0.003

6 0.17 0.2% 5.05 0.33 s

24 [ 3 n 18 18 12 7 4 2 1
74 1 0 0 0 ° [ 0 0 [ [
L2 4 ] /] [ '] -] 4] ] ] 0 0
o1 0 ¢ 0 ° ° ° 0 ° ° °
oT ] 0 0 [ [ [} [} [ [} [}
L ]

xx L1 BASIN

BA  0.002

0 0.20 0.25 5.0  0.28 ]

vz 0 6 20 24 14 ? a 2 1 1
Uz (] (] 0 [ ° 0 [ 0 0 0
o1 0 o 0 ¢ ° 0 [ 0 0 0
oI ° ] ° [ 0 ° ° o 0 0
ot 0 ° 0 o ¢ [ o o ° 0
]

xx M BASIN

BA 0.002

1 0.20 0.2 S.08 0.28 °

oz 0 2 9 12 8 4 2 1 1 [
U4 [ 0 ] 0 0 ] ° ° ° 0
o1 [ 0 0 0 0 0 o 0 ° 0
v 0 0 ° o 0 0 ° ° ° 0
24 0 ° ° ] 0 ° ° ° 0 P
.

22
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LIHR

27

37

S0

L7

[

R

91
50

93
94

96

102

104

109

117

125

126
127

132
13

133

138

141

146

154

136

161

189

176

184

191

198

206

Az

.

CP-A2...ccmvrnnn-

s e e e

" v v e e e s s e s

e 4w e e A e A e s ey e e

81

v

v
R-B1

L T T T T T T S T Y

B R

CP-BAC.cssnncanas

v
v
R-CPB4

e s w v v s e b v os s

[~ D] -1

v
v
R-CPBS

a6 e

{---») DIVERSICH OR PUMP FLOW

{<+«~) RETURE OF DIVORTHED OR PINPED PLOW

-
.

BE
v
v
DETBS

.
.
.
.
.

2
9-.-

ot
Req

o s dae e 4 s a4 s

»
2
A T I I

Basesadacnnnnacanan

eeesasesrnny

B13

.€eese-an  DTOD
veD

v
v
DEIOD

BAC

aavse



223

23

s

241

s

230

255

aro

278

287

298

01

s

37

33s

327

333

339

47

349

ass

363

370

370

386

394

g6

403

411

413

I T T T T P A R

P

LR T T P S I

e e e e

S T T T T

.
.
.
.

o« .0 a

.

BéR

CPaBW. . vceernranansasacaanas

L S T

PR R N

CPBLO..cvevensnsnn

v
v
DEYB10

D T R R D S P S

5
e s e v AR . e

v s e a4 & b e 4 oae s oas

PRI

CPB12...c00vauans

. LR

:

-

e DR e

i § 3
S<aqald S

DRTB12

Bl4

B1S

816

v
DBTB16

. B17

Bl8

CPBIB...c.vvveuan

v
v
DETB10

B1s$

CPAAL. ccvevvirnseiasaaaasnnnnsnosnntnnans

.

c5



431

439

.

CPCTeeennrenrans

.

453

Tk

a
DR
o
"
-

ca

461

.
CPCB.....otctactisaracanrioes

st e v s

469

471

477

cl

boe s e

402

P T N

490

492

<9

507

[~ =

518

c4

517

835

833

v e e s

542

v
o™
-
"

537

CPCI.crearavrones

DETCIL

ey e

o e« 0

564

566

$73

[~}

81

>}

898

L

606

614

(ee*) RUNOFY ALSO COMFUTED AT THIS LOCATION



» e e

temw T ey

RUH DATB 22MAY17 TINB 15104131

LR B 4

BONSVRRRIREROE R OO OONGCC AP ORGP ECROOIRNROSY

Plood Control Dintrict of Maricopa County
DM-19 FUT WR BAS - Daoert Mountain 12 Poot Onlino Det Bacias

10 YEAR

6 Hour BStorn
Unit Bydrograph: 5-Graph

Storm: Multiple
05/22/2017
9 10 OUTPUT CONTROL VARIABLES
IPRNT § PRINT CONTROL
LT ® PLOT CORTROL
QSCAL 0. HYDROGRAPH PLOY BCALE
Ir HYDROGRAPE TIME DATA
= 1 NISUTRS IN CONPUPATION INTERVAL
IDATR 1JAN99 STARTING DATE
ITINE 0000 STARTING TINE
Ko 2000 NUMBRR 07 EYDROGRAFE ORDINATRS
HDDATE 20A599 ENDING DATE
KDTINE 0919 ENDIRG YIME
ICERT 19 CENTURY MARK
COMPUTATION INTERVAL  0.03 HODRS
TOTAL TIME BASE 33,32 EOURS
ENGLIGH UNITS
DRAIMAGR AREA SOUARE MILBS

PRECIPITATICN DRPTH INCHRY

LENGTH, ELEVATION VEBT
FLOW CUBIC FRET? PER SECUHD
STORAGE VOLUMA ACRE- PEET
SURPACE AREA ACRBS
TEMPERATURE DEGRERS FAHRENHREIT
11 JD INDEX STORN BG. 1
STRN 2.18 PRECIPITATION DEPTH
TRDA 0.00 TRANSPOSITION DRALNAUE AREA
12 pr3 PRECIPITATION PATTBRN
0.00 0.00 .00 0.00
0.00 0.00 0.00 .00
0.00 .00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 8.00 0.00
0.00 .00 ¢.00 4.00
0.00 0.00 0.00 a.00
0.00 6.00 0.00 0.00
.00 6.00 0.00 0.00
0.¢0 0.00 0.00 9.00
0.00¢ .00 0.00 g.00
0.00 .00 0.00 0.00
0.00 9.00 0.00 0.00
0.00 0.00 0.00 0.00
0.60 0.00 0.00 0.00
0.00 .00 0.00 .00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 a.00 0.00 0.00
0.00 .00 0.00 0.00
0.0 0.01 0.01 0.01
0.01 0.01 0.01 0.01
0.01 ¢.01 0.01 ¢.01
0.03 ¢.03 0.03 ¢.a3
0.0 0.01 0.01 0.01
0.01 .02 0.01 0.01
0.00 0.00 0.00 09.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 D.00 0.00 0.00
0.00 @.00 0.00 0.00
0.00 0.00 .00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 .00 9.90
¢.00 0.00 ¢.00 0.00
1% Jo INDHE FTORM NO. 2
BTRM 2.17 PRECIPITATION DRPTH
TRDA 0.5%0
1§ PI PRECIPITATION PATTRRE
©.00 0.00 0.00 0.00
0.00 0.00 ¢.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 bv.00 6.00
0.00 0.00 0.00 0.00
0.00 0.00 ©¢.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
¢.00 0.00 .00 0.00
6.00 0.00 ¢.00 0.00
_ AN AN AN A AN -~ e

TRAESFOSITION DRAINAGE ARBA

¢.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
6.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01

10.01

0.03
0.01
0.01
0.00
0.00
¢.00
0.00
0.00
0.00
6.00
.00
.00
0.00

PO 0000 0COCOO
23 3-3-3-0-3-2-2-5-1
1000000000

R RS
0000CO0O0DODOOOODOO O
0C00CDODDODDOOOGODOOOCO

BGDDUUDOPOUO‘Iﬂoao

L
[-]
T

0.00
0.01
0.01
.01
0.0)
0.03
0.01
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

¢.00
0.00
0.00
9.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.40
0.00
0.00
0.00
.00
0.00
0.00
0.00
¢.00
0.01
0.01
0.01
6.03
a.42
0.01
¢.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
o0.00
0.00
0.00
9.00
0.00
¢.00
0.00
0.00
0.00
6.00
¢.00
0.00
0.00
0.00
0.00
9.00
0.q0
0.01
0.0
6.01
0.03
0.03
0.01
¢.00
0.00
0.00
0.00
9.00
0.00
0.00
0.00
.00
0.00
0.00

- E-E-ET-ET-EX-F]

10800 O0OBDDOO0O
N-N-F-K-N-N-W-N-X-W.1

A

S T ——— —

EYDROLOGIC ENGINEERING CHENTER

609
DAvVIS,

(916) 756-1104

a.00
0.00
0.00
0.00
0.0
a.q0
0.00
0.00
.00
0.00
0.00
0.00
0.00
¢.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.0
0.03
.03
0.01
0.00
09.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00

¢.00
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.00
6.00

0.00
0.00
0.00
6.00
0.00
Q.00
0.00
6.00
0.00
0.00
0.00
0.00
0.00
¢.¢0
¢.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.03
0.0}
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
9.00

recocesaocoo

T EXEEXZ-X-X-1
X EXEFEEXEEK]

*

STRE2Y »
CALIPORNTIA 93616 d
-

-

a

AR AN AN AN P ACAANAGIAARAIN AT NN REANOADS



0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
6.00 ¢.00 0.00 0.00

o 0.00 ¢.00 0.0¢
(]
¢
0.00 0.00 0.00 0.00 0
0
0
°

00

00 0.¢0 0.00 0.00
oo 0.00 0.00 0.00
01 ¢.01 9.01 0.01
a
01
03

0.01 .01 .01 0.01 g.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 ¢.0 ¢.01
.01 0.01 0.01 0.01 0.03 0.03 0.03
6.0} 0.03 0.03 0.03 0.03 0.03 0.6¢3 0.03
¢.01 0.01 .01 0.01 .01 ¢.01 0.01 0.01
¢.01 .01 8.01 0.01 0.0Q .00 qa.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 ¢.00
0.00 e.00 0.00 0.00 0.00 0.00 ¢.o0 0.00
¢.00 ¢.00 0.00 0.00 .00 0.00 0.00 ¢.0¢
0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 c.00 0.00 0.00 0.00 .00 9.90 Q.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
0.00 0.00 0.00 0.00 0.00 6.00 0.00 ¢.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00
0.00 0.00 0.00 0.00 ¢.00 0.00 0.400 0.00
0.00" .00 0.00 0.00 0.00 0.00 ¢.00 .00

« v e e oa .

.

soﬂoeaeoeoooebooeooe
COOO0OO0COCOOMMUWKMKHMMOOOOD

R

.

000000000 DOLOAOD

[-N-N-X-N- NN -X-W- N-N-N- NN NN N-¥.-J
OO0 0000000 OCO HFUWWKMKMAOAOO

000000000000 O0CODOO0ODO

1% o
2.1% PRECIPITATION DEPTH
1.00 TRANSPOSYTICH DRATHAGE ARBA

i
sag

106 »1 PRECIPITATION PATTERN
0.00 .00 0.00 0.00 0.00
0.00 0.00 - 0.00 0.00 0.00
o.00 c.00 0.00 0.00 0.00
6.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 .00 0.00 0.00 0.00
0.00 .00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
o.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
¢.o00 ¢.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 ¢.c0 .00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.0 0.01 0.01 0.01 0.0
0.01 0.01 0.02 0.01 0.01
0.01 0.01 0.01 0.01 0.01
0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.0 .00
0.0 0.01 0.01 0.01 0.01
.00 0.00 9.00 0.00 0.00
0.00 ¢.00 0.00 0.00 0.00
©.00 0.00 0.00 0.00 9.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 9.00 0.00
©.00 0.00 0.00 0.00 0.00
0.00 0.00 0.0 0.00 0.00
0.00 0.00 0.00 0.00 0.00

6.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
9.0
0.01
0.02
0.03
0.01
0.00
0.00
.00

0.00
0.00
¢.e0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.0l
6.01
0.01
0.02
0.02
0.01
0.00
0.00
0.00
0.00 e.00
0.00 0.00
¢.00 0.00 0.00
0.00 ¢.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 ¢.00
¢.00 0.00 0.00

. .
.o

000000 ODOCOOOBOODOOO0DODCOO0O0DODOD
COO0VOFrNNNMMMODODDODODODOOGOODODOD

R
IR
R

DR
R
DR

R
R

[-E-N-N-N-X-R-N-N-N-N-W-N-N-N-N-N-N-N- NN NN -
R

.

DO0O0QCQOO00CO0O0CQURNNMKHMODOOODOODO0O0O0OODOO0OOED OO
[-X-X-E-N-E-N-J-R-F-R-E-N-N-N-N-N-X-N-R-N-N-N-N-N-N-F-N-N-W-N-N-N-N-N-N-1
000000000 QO0ODRO00ODO0000000O000O00OOCODOO
DO0OODO0OCOOVDOFNNMKERERODOOODIUOOO0DODOO0OCIPGOOO

000000000000 000QCO0O0CCOOOO000CO0000CO0OOD00OD
°°eOOOOQQOGOOBBOB.OOQBDQOQOBBOOBQEODG

MR

23 oo INDEX STORM BC. ¢
STRN 2.1 PRECIPITATION DEPTH
TRDA 2.60 TRANSPOSITION DRAIMAGE AREA
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4.82

207.

107.

0.

0.

19.

19.

4.qq

1.13

9.00
1.18
1.18
0.00
0.00

0.02

0.00
0.00
0.00
0.00
9.00

0.01

.01

0.¢0
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2640.0 2639.00 2639.00 2637.00 2637.00 2638.00 2639.00

-E-3N

28.00
2640.00

101
47

3
0

92
511
818
848
589
aso
224

141 7

B
63
122
23
22

[

X-N

113
33
1 4
3
o

22
558
844
39
561
360
206
141

90

&3

22

22

22

0

120
k3 ]

189
892
828
8126
S44
m
206
141
69
63
2
22
a2
0

b 3 - PRI PIPRRETY PFORPEETT TTPPINONY PROPIGIN. PAPINNN ZEETEERS FETRPRGN  JUNPIOY RIS {

*8%3R

b1
§ 3
|

ausn

aQ

STOR
0.42
1.00

0.9%4
2.00

0.30 1
27 49 9 LH]
90 76 (2] 33
17 13 23 9
3 3 3 3
¢ 0 o 0

0.28 12
92 92 922 92
150 394 442 483
758 758 785 813
8 084 884 880
715 676 643 643
441 433 401 399
282 261 2% 233
1 174 163 141
98 98 98 98
63 63 (2} 63
22 22 22 az
a2 22 2 a2
a2 22 22 22
a2 22 2 ]

HEC-1 INPUT
0.0 0.0 0.0 0.0
0.0 ¢.0 0.0 0.0
1.5%4 2.21 2.59 2.98
1%.00 326.00 39.00 72.00

8B 2683.0 2604.00 25835.00 3686.00
-

BAC COMBINE

2687.00 2687.50 2689.00

|
BC 2
-
XK R-B4 ROUTE
s 1 non
RC 0.050 0.035 0.050 1310
BRX 0.00 4.00 8.00 20.00
RY 2680.0 2679.00 25798.00 2675.00
L]
KX B4A  BASIN
BA 0.027
LG 0.19 0.2% 4.26 0.49
ax 0 13 12 72
ot 39 45 33 23
ox 4 L] 4 0
uI 0 0 [ 9
23 0 ] o 0
.
< B4R BASLIN
an  0.00%
14 0.1¢ ¢.28 4.69 0.47
oz 0 5 19 29
ot 3 1 ° 0
ut 0 Q 0 0
24 o [ [ [
28 [ 0 Q o
Ll

HEC-1

Ieeeasvalicnaseoiieenaad,..

0.0200
44 .00

0.00
$2.00

2678.00 2679.00 2679.0¢0

7
106 131 141
19 as 10
0 0 0
0 ] 0
[ L o
a0
49 39 2¢
[ o o
[ ] (]
o 0 °
° [ ]
mpUr

£€4.00
2680.00

131
10

"

- R-N-X- N J

oo

104

L-B-3-N 3

o000

-

L-X-N- N 3

OO OoOwW

FPTRY PRIUES. PN PERTRITY PUNPOUIA : FPINITY s £ |



132

133
13¢
138
136
137
130

139
140

141
142
143
144
145

146
147
48
149
130
131
182
133

184
183

156
157
158
159
160

161
162
163
164
168

188.

187
168

169
170
m
172
173
174
173

176
177
176
179
180
18
182
183

184
183
186
187
188
18%
190

191
192

193
194
19%
198
197

198
199

bR prTOD

-

EX  DETOD STORAGH

X0

RS 1 sro

sV 0.45 0.95  1.52
80 5.00 16.00 29.00
6B 26$3.0 2654.00 2655.00 2656.00
-

xx B4 CONBINE

HC 2

*

XX R-B4A-  ROUTB

B8 1 vow

RC  0.080 0.03% :0.050 a70

RX  .0.00 €.00 -12.00 24.00
RY 2649.0 2848.00 2646.00 2643.00
L]

= BAC  BASIN
BA  0.015

W@ 0.8, 0.25 4.31  0.38
ot [ "10. 32 63
ox 21 16 11 7
or ° 0 0 )
oz P 0 o o
ot ° ) 0 0
M

KX CP-BAC COMBINE

HC ‘

-

KK R-CPB4  ROUTB

RS 1 0%

RC 0.060 0.040 0.080 300
RX 0.00 18.90 43.80 54.00
RY 2638.0 2630.00 2629.00 2625.00
-

2.14 2.49 2.83
37.00 42.00 87.00
2687.00 2697.%0 26%8.00

0.021¢  ©0.00
74.00 §2.00 86.00. 90.00
2645.00 2646.00 2648.00 2645.00

12
08 98 85 61
s 2 2 2
P ¢ 0 )
o ° 0 0
0 ) ° 0

0.0300 2631.00
01.50 91.60 120.00 160.00
2825.00 2629.00 2630.00 2631.00

HEBC-1 INFPUT

Kx 86  BASIN

BA 0.004

2] 0.30 9.2% 4.39 0.48
T 0 109 4 0
ux o 0 0 0
Iz ¢ 0 0 0
oz 0 14 ¢ 0
129 ° ] 0 0
.

KX DETBS STORAGE

x0

®3 3 ST0R

av 0.17 9.38 0.62

BB 2623.0 2534.00 2635.00 2626.00
89 2626.0 20.00 .80 1.50
8L 28233.0 0.20 0.60 0.950

xx BS BASIN

BA 0,003

1w a.30 0.35 5.46 0.24
oI ] ae 66 19
T ] 14 ] ]
L 24 ¢ 0 0 ]
(23 o o 0 [
ox [ o [} 0
-

KK DRTBS STORAGE

KO

L] 1 STOR

v 0.01 ¢.03 0.08
SE 2632.0 2633.00 2634.00 2633.00
88 2635.0 5.00 2.80 1.50
BL 2632.0 9.20 0.60 0.30
.

KK CP-BS COMBINE

HC 3

-

KR 2-CPBS ROUTE

ms 1 .o

BRC 0.060 0.040 0.060 630
RX 0.00 18.90 43.00 S4.80
HY 2635.0 2630.00 2629.00 2525.00
L d

23

] o o 0

0 o [ 0

0 0 ¢ 0

0 0 0 0

0 o ] [
0.89
2637.00
80

3 0 0 0

9 0 ] o

0 o ] ¢

[ [} 0 0

] [ ] 0
0.06
2636.00

©.0300 2631.00
21.50 91.60 120.00 160.00
2623.00 2629.00 2630.00 2631.00

HRC-1 INFOUT

KK ne BASIN
BA 0.018
1.0 A %1 N R a W N 10

-

-

ODONW

»
OO0 OO

o ]
¢ o
] [
0 ¢
o ]
] [
o [
0 o
0 0
0 0
9......30

PAGH



308
07
208
09
10
Fhb)
212
13

234
s

216
217
218
219
220
aa
222

fr3)
24
22%
226
227
a2e
229
230

231
M2

233
2
233
238
237
238
239

LIuNB

240

241
242
240
244
249
246
247

48
43

250
as1
252
232
as4

ass
56
as7
258
as9
260
261
262

283
264
263
266
287
268
269

270
m
272
273
274
13
276
277

AR °*3233938pR -

“RBRIBER

*999995PR "NREBA AR -RRRQRBW °3 ¥ A393EPR AR °292°4E5PR

"REEAEER

*993949E8R

B13
0.002
0.31

3613.0
2616.0
2613.0

.13

DETB7
1

2604.0
2607.0
2604.0

cPB7
2

R-CPB?
2
0.060
9.00
2800.0

2597.0
2599.0
2597.0

B10
0.023
0.21

[-X-R-N-N-]

.28

LN --N-X ]

STORAGE

STOR
0.39
2614.00
10.00
0.44

0.27

OO MM

0.26
62

STOR
0.06
2503.00
5.00
0.30

ROUTB
oM
0.040
$5.30
2600.00

BASIN

13
[
0
]
]

STORAGR

STOR
0.06
2899.00
5.00
0.20

BASIH

0.25

&
- Rt

3.72

~
DOODDO W

0.85
2615.00
a.80
¢.60

3.42

- N - g

3.72
8)

0.16
2606.00
2.80
0.60

0.060
123.080
2598.00

[
cocoo0o®

0.16
2899.00
2.80
0.60

4.33
184

0.72 58

8 1

0 0

0 ]

Q 0

0 ]

1.3 1.97

2616.00 2617.00
1.50
0.50

0.7% ]

9 33

1 ]

0 ]

0 ]

4 [

0.70 20

] ]

] 0

0 0

0 ]

§RC-1 IHPUT

....... 4.......3

0 [}

0.31 0.56

2607.00 2608.00
1.50
0.50

750 0.0300

129.00 141.60
2596.00 2%96.00

0.45 36

0 [

] ]

0 []

0 [

o ¢
0.30
2600.00
1.50
0.50

.48 26

ns 198

L 0

o [

0 U]

0 o

L R-X-R-N-

C-R-X- N Y

X-N-K-1

2603.00
146.00
3587.80

[ XN N-J

- X-Y-N-N—

coooana

-

- - - - )

XN}

15%.20
2599.00

4

- X-N-N-N-1

onaeaos

[

ascoo00

-]

188.60
2605.00

cSofo0w

aococo

- - -]

- X-N-1

80000

[-X-N-E-N-J

caovooco

[-X-N-N-J 1

R ¥-X-X-]

[-X-X-N-N-]

PaAGR



280
281
282
283
294
283
206

287
288
299
250
n
asa
293
294

a9s
296
297
ass
29%
100

a0l
303
303
304
o8
308
307
308

309
310
kRN
332
E b ]
314

LINR

218
316

31?7
310
319
320
i
322
323
324

328
326

127
338
329
330
REDY
33z

333
334
338
336
337
338

338
340
341
342
343
344
345
EL 1

47
348

349
350
381

*BRIBBA *99399EBR REEIVBR

-EEEETE S

*RR9BBR

"
o

*ARIRBR AR °q99395PR °7H

*3R3EER

*88934aseR

1

DETB10 BTORAGE

1 8TOoR

0.57

2692.0 2693.00

2694.%  20.00

2692.0 -0.20

Bl1  BABIN

0.002

0.09 0.14

] 54

0 [

0 o

] 0

0 0

DETB1l STURAGE

1 STOR

0.21

2827.0 2628.00

2627.0 10.00

B12 BASIE
0.002 )

0.10 ©.2%

0 18

[ [

] 4]

] 0

L] ]

DETB12 STORAGE

1 aoR

0.07

26108.0 281%.00
2810.0 10.00

CFB12 CUMBINE
2

Bl4 BASIN
0.003

0.12 0.2

0 2

0 0

0 0

[ 0

¢ 0

CPB14 COMBINE
2

DET14A STORAGE

1 8TOR

0.15

2615.0 2616.00

26318.0 10.00

TBYIAB STORAGE

1 8STOR

0.03

2614.0 2615.00

2614.0 10.00

B15  BASIN
¢.003

0.1 0.12

0 38

0 0

0 o

0 o

o [

CPB1S COMDIER

DEYB1S STORAGE

8 18

1.28
2694.00
2.80
0.60

7.58

»
oOooOOoON

2.60

3.79

»
- R- - N -

2.80

7.9¢

o0
o000V

2.00

7.50

1.69

2.17

2694.30 2695.00

1.50
0.50

0.12

o000 O

1.50

- - -1

0.11

»
ocoow

1.50

1.8¢

9.11

e
0o oo

- N-E-N-N-N

- N-N- 0N

- R-N-N-2 -4

AR N2

odooco

L-E-N-X- K-

o 4 °
0 0 [
[ 0 [
0 [ [
o ° 0
0 0 0
0 [ Q
o 0 o
0 [ o
L] [ Q
....... k IR PR |
0 0 0
0 0 0
0 0 0
0 0 Q
0 0 °
0 o 0
[ 0 °
0 o o
[} [ 1] L]
o 0 0

LA-X-N-2-J

acoeo

[--N-N-N-)



LINB

355
3s6
s7
ase
sy
360
361
362

53
184
368
68
367
168
169

170
371
373
17
374
378
7€
7

378
378

as0
p1:3Y
382
383
364
3les

386
3187
308
p 11
as0
’
392
393

354
395

s
397
%8
358
400
401
402

403
404
405
406
407
408

409

41¢

411
412

413
414
418
416
417
419
419
420

121
432
421
424
425
426
427

aAne

1 PRSI PP TTTRRRTS PANPPRY PNETT e

*H298838¢8H

‘aBEgRER

‘AR

98BR

*HAH99EBR

*BR °A33935FR *R2BB9BBR "§

*39334958R

EEEREY -3

*A8939E88

B16  BASIN
0.001
0.18 0.3%5 4.39 0.43 9
° 3 k! 0 °
0 ° 0 0 ¢
0 o 0 0 0
0 o 0 0 0
0 o 0 0 0
DETB16 STORAGE
1 MR
0.16 ¢.23  0.39
2593.0 2594.00 3395.00 2596.00
3598.0 5.00 2.80 1.%0
2593.¢ 0.26  0.60  0.50
B17 BASIN
0.001. ]
0.00 0.00 3.62 0.50 /]
0 s 0 0 0
0 o ° 0 0
° 0 o 0 0
a Q ] ] ]
0 o o o 0
CFB17 COMBINE
3
DBTB17 STORAGE
1 sron
0.33
2494.0 2495.00
2454.0  10.00  3.80  1.50
Bl13 BASIN
0.003
0.14  ©0.25  4.51  0.49 s
0 70 4 ) 0
o o o 0 o
° 0 0 0 0
[ o ) ) 0
0 o o P 0
ERC-1 INPOT

CPB16 CONBINE
2

DBYB1€ STORAGE

1 8TOR
0.18 0.38 0.61
2591.0 2592.00 2593.00 2594.00
3594.0 $.00 2.80 1.%0
2591.0 0.20 0.60 0.50

B19 BASI®
0.008 .
0.14  0.26 3.72  0.64
0 12 37 68
° 6 0 °
[ qQ [ °
0 0 0 0
[ 0 [ [
CPGAL COMBINR
4
cs  BAGYR
0.003
0.10  0.28  5.34  0.34
[ T 22 40
o [ 0 ]
° ° o ¢
° ¢ 0 °
o [ o ]
CSA  BASIN
0.003
.36 08.38  6.00 .23
[ 9 26 4
0 ) 0 0
[ ° ° °
e 0 ¢ )

0.93
3595.00

L R-R-N- R

99
27

M
as

E-N-%-1

- E-R-X-X-J

LA N-F-N-1

- N-X-N-

L X-X-N N

O PO W

-

OO0 W

- N -N-N-3

DOOo OV

' Ooow

- NN -1

cooow

-R-R-N-7 o

O OM

CN-X-N-N-]

o0oowN

- N-N-N-0 ]

- AN N

R R FET T FYYON s | ]

[-X-E-N-X-J

-RX-N- K- X3

- R-N-N-N-J

faeead0

A-N-N-N-1

PAGR 11



LIHg

431
432
Lk
434
435
436
437
438

439
440
a4

442.

441
444

443
445
447
448
449
450
451
452

432
454

4558

456
437
4as8
459
4160

461
462
463
464
455
466
467
468

469
470

L X2
472
473
474
473
478

€77
478
479
4080
461

402
40
404
405
486
407
488
409

430
491

492
493
494
493
496
497
38

499
enn

b o JORPRRN TUNTE N
= C6  BASI®
BA 0.001

e 0.19 0.3%
ux [ 18
vt 0 ]
oz (] ]
29 0 o
ux [ [
*

XR  DETCE STORAGE
&

‘RS 1 sTOR
sv 0.07
8E '2637.¢ 2€18.00
85 2637.0 10.00
L]

< ©7  BASIN
BA  0.001.

La 0.13 0.23
24 0 1
T 0 L]
ux o 0
Uz ° 0
or (] (]
.

= CPC7 CONBINE
BC 2

*

KX  DETC? STORAGB
0

RS 1 STOR
sV 0.03
88 2634.0 2635.00
88 263¢4.0 10.00
*

BX Cé  BASIN
BA  0.003

ta 0.13 0.23
o1 [} 108
oI ] [
ur ] ]
uI [} 0
ot [} 0
L[]

$.0% 0.29 8
Q 0 0
0 0 0
o 0 0
Q ¢ ]
¢ 0 o

2.80 1.50

5.0 0.39 1
7 0
[} [}
) 0
P 0
] 0

2.90  1.50

5.50 0.20 9
] [ [
0 ) 0
a 0 0
0 0 o
0 0 °

HEC-1 INPUT

-N-3-N-2-N-3

...... 6.0000..7
[ ]
o 4]
] ]
[ ] ]
] ]
[ ]
[ o
] (]
[ ]
] ]
] ]
9 0
] o
] ]
o ]

- - N-N- -4

LE-X-N-N-J

o000 0

CA-N-N-2-1

0000

b+ TNPINPIIN PRI ITTETITE IETTTTRS PRTITINS. PRRPRIN PR RRRS PR T L L

CPC8 COMBINE
3

KK DETCO STORAGH

| <]

%8 1 sT0R
sv 0.08
SB 2629.0 262%.50
86 2629.0  20.00
L]

KX R-C8 ROUTE
=8 1 vuow
RC  0.035 0.02%
‘RX  .0.00  4.00

RY 2629.0 2619.00

[ <3 C1  BASIN
BA  0.010

0 0.16 0.29
[ 0 92
oz Q (4
or 0 ¢
uz ] 0
o2 0 9
-

[ 3 CPC1 COMBINB
HC 2

-

KX DETC1L STORAGE
X0

®e 1 8ToR
av 0.37
BB 2607.0 2608.00
88 2610.8 2.00
8L 2607.0 v.4¢
-

KK C10  BASIN

0.18
2630.00
2.00 1.50
0.038 630 .0.0200
. 6.00  13.00. 22.00

'2620.00 2627,00 2627.00

$.08 0.38 13

220 64 10

0 0 ]

0 0 [

0 ] Q

14 o ]

0.%0 1.97 2.37

3609.00 25610.00 2611.00
2.80 1.50
0.80 .50

a.00
26.00
2628.00

- N-N-N-X-J

30.00
2629.00

- 2-N-N-N-J

34.00
2629.00

- R-N-N-N-J

PAGR 12

PAGE 13



so0?
508
509
s10
$11
512
%13
314

s1s
816

317
$18
519
320
521
32
521
s24

sas
326
527
328
529
530
83
532

13
334
838
83¢
337
8a3s
535

540
sS4

542
sS4
J44¢
549
346
347
348

545
550
551
553
$53
554
533
556

57
$s58
559
360
561
$62
583

se4

868 -

566
$€7
568
569
370
$71
572

573
374
578

|
-4
o
L=
-4
o
L
(-]
©
(-]
-]

HEC-1 INHPUY
b ¢ TOR DU JP: P TSR FOTTTL TR TTTReL FOUTURNN : ERPTEEES. e U ]

KX C§ BASIN

BA 0.004

(2] 0.2% 0.25% 5.88 9.33 43

oI 0 29 80 37 7 ° [ 0 [ o
129 ] 0 [ 0 0 o [ [ ] 0
24 0 0 [ 0 4 0 o ] 0 0
124 [ [ [ 0 0 ] ¢ [ o [
-2 4 o 0 [ [ [ ° 4 [ ° 0
.

[+ 3 CPCY COMBINE

EBC 2

»

KK C4 BASIH

BA  0.00S8

2] 0.23% 0.18 7.00 0.13 45

ux [] a3 112 a4 [ ] [ 0 [ 0
ox ] ] [ [} 0 [ 0 L] [} L]
|29 ] 0 4 [ 0 ] o [ L] L]
[ ] L] - [} [} [} [} 0 [ o
24 [} [} L a 0 o [} [} [ ]
*

XE c2 BASTH

BA 0.012 E

e 0.19 ©.2% $.05 .38 22

ox 0 5 187 167 (1] 18 6 [ ] o
24 0 0 4 [ 0 0 0 0 ¢ o
ur ] ] [ ] [ ] 0 ] [} [
o1 [} [ [ 0 L] 0 0 ° ] a
oz ] [ L] 0 ° 0 © [} [ 0
L

EX DEYC21 STORAGE

K0

=8 1 8TOR

v 0.1¢9 0.44 0.01 1.32

BR 2396.0 1399.00 2600.00 2601.00 2602.00

88 2601.0 3.00 2.80 1.50

SL  2396.0 0.20 0.60 ¢.50

-

i= CPC2 COMBINE

BC 3

.

EX DETC2 STORAGE

[ ]

RE 1 STOR

v 0.06 0.15 0.27 0.43

SB 2396.0 2597.00 2599.00 2599.00 2600.00
88 2%999.0 30.00 2.00 1.50
8L 2596.0 0.20 0.60 0.50

HEC-1 IEFUT

) 1 - RPN DINHEITS PRPRR: EETERTY PERTRRRS. PRPPRITE PRPFPY PRNARET CYRTTTTS FEPTRTS 1

KX c3 BASIN
BA 0.002
7] 0.22 0.2% 5.0% 0.32 3n
o2 ° 19 4" 13 2 0 [} [ [ 0
oz [ [} ° [ [} [ [} ° 0 [
ur [ [} [ 0 [] 0 ° 0 [ 0
oz [ 0 0 [ 0 0 ° [} 0 °
ox [ [ 0 [ 0 [ [] [} [} o
-
KK DETC3 STORAGE
[
RS 1 5TOR
BV ¢.03 0.09 0.18  0.323 0.28
8B 2596.8 3597.00 2598.00 2%99.00 25$9.50 2600.00
88 2599.3 320.00 2.0 1.50
8L 2596.5 0.20 0.60 0.80
L]
= CPC3 COMBINE
ae a
-
EX DETCI1 GTORAGE
0
28 1 sTor
v 0.36 0.78 1.28 1.88
8B 2596.0 2397.00 3398.00 2599.00 2600.00
89 2599.0 5.00 2.90 1.0
SL 3596.0 0.20 0.60 0.50
-

CIA  BASIN

0.003

0.14 .39 $.05 0.37
- - am ey
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581
582

583
58¢
388
386
587
588
569

$50
591
392
593
$54
595
596
897

398
599
600
601
602
€03
éoe
605

606
6§07
608
609
&10
§11
612
613

614
815
616
617
614
615
620
621

622

-

‘BERIAREH

"H99938BR °~AS83AEER

R 37798880

‘q93938ER

[NRTTS DU PPN PRI ERTEEEE TRRTTN PP RPN R IR ]

CPCIA COMBINE
2
DETCIA STORAGE
1 gTOR
0.17 0.39 0.66 0.98
2590.0 2591.00 2592.00 3393.00 2594.00
2593.0 5.00 2.00 1.%0
2590.0 .20 0.60 .30
HBC-1 INPUT
., 01 easm®
0.001
0.17 0.15 -7.94 0.1¢ 27
] ‘as’ ] ° 0
[} [} ] 0 ]
] [ ] 0 ¢
° '] [ 0 [}
] 0 0 o (]
H1 BASIN
0.002
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. VERGIOH 4.3 . . 603 BECOND STREEY .
. . . DAVIS, CALIFORNIA 95616 .
* RUN DATE 23KAY1? TIMB 15104124 ¢ . (916) 756-1104 .
. L] - L[]
ase anaa *eee CEGENRRECERGOROERENGIEPOSOIROIVESORAGIDS
Plood Control Pietrict of Maxicopa County
DX-19 FUT WR BAS - Desort Mountain 19 Poot Online Dot Baning
100 YRAR
§ Bour Storm
Unit Bydrograph: B-Graph
Stoxm: Multiple
03/22/2017
9 10 OUTPUT CONTROL VARIAALES
1PREY S PRINT CONTROL
TPLOT Q9 FPLOT CONTROL
QSCAL 0. EYDROGRAPR PLOT ECALE
7 HYDROGRAPH TIME DATA
IS 1 MINUTRS 1IN COMPUTATION THTRRVAL
IDATR 1JAN99 STARTINO DATE
ITINB 0000 STARTING TIXKE
o 2000 NUMAER OF HYDROGRAFR ORDIHATRS
EDDATE 2JAM99 ENDING DATH
MNDTINB 0919 RENUING TIME
ICEET 19 CENTURY MARK
CONPUTATION INTERVAL 0.02 BOURS
TOTAL TIME BASE 33,32 HOURS
BNGLISH UNITS
DRATNAGE ARRA SQUARE MILBS
PRECIPITATION DRPTH INCHRS
LERGTH, BLEVATION FRET
vLon CUBIC VRE? PER SECOND
BTORAGE VOLUME ACRS-PRET
SURPACE ARRA ACRES
TENPERATURE DRGREES PAHRENHEIT
11J INDRX STORM BO. 1
STRM 3.31 PRECIPITATION DEPTH
TRDA 0.00 TRANBPOSITIOCN DRAINAJE AREA
12 pI PRECIPITATION PATTERM
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 Q0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00
0.00 ©.00 0.00 0.00 0.00 a.90 0.00 0.0¢ e.00 o.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00
6.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00
0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 ¢.00 ¢.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00
¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 9.00 ¢.00 0.00 0.00 0.00
0.00 0.00 ¢.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00
0.00 ¢.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 Q.00 0.00
0.00 0.00 0.00¢ 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 Q.00 ¢.00 0.00 0.00 0.00
0.00 ©.00 6.00 0.00 0.00 ¢.00 0.00 9.00 0.00 9.90
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
e.00 0.00 9.00 0.00 .00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 8.00 0.00 0.00 0.00 0.00 0.00
0.00 ©.00 0.00 0.00 0.00 0.01 c.01 0.01 0.01 0.01
0.01 ¢.02 0.02 0.03 0.01 0.01 0.02 0.01 0.01 0.01
¢.01 0.01 0.0% 0.01 0.01 0.01 0.0 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.03 0.03 0.03 0.03 0.03
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.093
9.01 6.01 0.01 0.01 0.01 0.0 0.01 0.03 0.01 0.01
0.01 0.01 0.0% 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.00
¢.00 0.00 0.90 0.00 0.00 2.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00
0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 9.00 0.00 0.00 0.00
13 D INDEX STOKN EO. 3
STEX 3.29 PRECIPITATION DBPTE
TRDA 0.50 TRANSPOSITION DRAIMAGE AREBA
18 PI PRECIPITATION PATTERM
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9.00 9.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 ¢.00
0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00
¢.04Q 0.00 0.00 .00 9.00 0.00 9.00 0.00 .00 .00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 8.00 .00 0.00 ©0.00 0.00 0.00 0.00
0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00
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Required First Flush Storm Water Calculations



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

First Flush Stormwater Storage Volume Required

Description: Calculation of First Flush Volume Required Using the Rational Method
Date: 05/22/17
Location: Desert Mountain Parcel 19
Reference: Drainage Design Manual for Maricopa County, Vol. |, Hydrology
City of Scottsdale, Design Standards and Policies Manual Chapter 4 Grading & Drainage,
January 2010. ‘
Known Values: Design storm:  First Flush
Rainfall, D: 0.5 inches
Calc. Values: V=(P/12)'A*C
Where: V = Retention Volume Required

C = Runoff Coefficient
P = Precipitation amount = first flush rainfall
A = Area of Watershed Contributing '

Area Area | Weiohted |First Flush V?)?:::e
Drainage Area (SF) (ac) Runoff [Volume (ac Provided
Coefficient ft)
{ac-ft)
_ B85 81661 2.10 1.00 0.09__| BasinB5 |
TOTAL 0.09 0.10 |
B6 { o773 | 224 | 100 0.09 Basin B8
TOTAL _ 0.09 0.62
87 ] _ae1es | 271 | 1.00 0.11 Basin B7
TOTAL - — 0.11 0.31
B8 506941 11.64 1.00 0.48 Basin
B13 33440 0.77 1.00 0.03 B8
TOTAL 0.51 137
B89 34783 0.80 1.00 0.03 Basin
B10 653492 15.00 1.00 0.63 B9 & B10
_TOTAL 0.68 1.99
B16 26198 | 060 | 1.00 0.03 Basin B16
TOTAL — 0.03 0.39
B811 _64650 1.48 1.00 0.06
B12_ 67749 1.56 1.00 0.08 |
B14 75437 1.73 1.00 0.07 Basin
B15 73089 1.68 1.00 0.07 B18
B17 16495 0.38 1.00 0.02
_B18 83765 1.92 1,00 0.08
TOTAL _ 0.38 0.61
c2 347647 7.98 1.00 0.33
C3 43513 1.00 1.00 0.04 Basins
C3A 81060 1.86 1.00 0.08 C2,c21,
C4 136978 3.14 1.00 0.13 C3,C3a.1,
C9 101013 2.32 1.00 0.10 C3A
_C10 67586 1.55 1.00 0.06_
TOTAL - _ 0.74_ 3.19
C1 278495 6.39 1.00 0.27
CS 97132 _ 2.23 1.00 0.09 Basin
C6 12194 0.28 1.00 0.01 C1
C7 39250 0.90 1.00 0.04
C8 77852 1.79 1.00 0.07
TJOTAL _ 0.48 1.57







WOOD/PATEL

Off-Site Stormwater Storage Basin Capacity

Description:
Project:
Reference:

Proposed Stormwater Storage Basin Capacities
Desert Mountain Parcel 19
Drainage Design Manual for Maricopa County, Arizona - Hydrology (2013)
City of Scottsdale, Design Standards and Policies Manual
Chapter 4 Grading & Drainage , January 2010.

2,687.5

Basin IDs Bottom Contour 'T'op B_ottom _ '-l'op Volume Volume
- Area. Conlour Elevation| Elevation | Provided Provided
18,371 20,748 | 2,653.0 2,654 0.45
20,748 23,237 | 2,654.0 2,655 0.50
B4A 23,237 25852 | 2,655.0 2,656 0.56 28
25,852 28597 | 2,656.0 2,657 0.62
28,597 30,018 | 2,657.0 | 2,657.5 0.34
Basin [Ds Bottom Contour Top Bottom T‘op Volume Volume
A_re_a Contour |Elevation| Elevation | Provided Provided
17,077 20,492 | 2.683.0 2,684 0.43
20,492 24034 | 2.684.0 2,685 0.51
B4 24,034 27,681 | 2,685.0 2,686 0.59 26
27,681 31,442 | 2,686.0 2,687 0.68
31,442 33,459 | 2,687.0 0.37




WOOD/PATEL

On-Site Stormwater Storage Capacity

Description: Proposed Stormwater Storage 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 Top Contour | Bottom Top Volume Volume
Contour Area Elevation | Elevation | Provided Provided
800 1,200 26320 2633 0.02
DET BS 1,200 1,600 2633.0]| 2,634 0.03 0.10
1,600 2,350 2634.0 | 2,635.0 0.05
Basin IDs épttom Top'Cont.our " Bottom ﬁ'l"op Volqmg VOIL!me_
T Cantour -Area Elevation| Elevation | Provided Provided
' 6,824 8,165 2,623.0 | 2,624 0.17 )
DET B6 8,165 9,625 26240 | 2625 0.20 0.62
9. 625 11,182 2,625.0 | 2,626.0 0.24
Basin IDs Bottom Top Contour | Bottom _T;p Volt{me Voiu.rna
Contour Area Elevation| Elevation | Provided Provided
2,235 3,426 26040 | 2605 0.06
DET B7 3,426 4,858 2,605.0 | 2,606 0.10 0.31
4,858 8,502 2,606.0 | 2,607.0 0.15
Basin IDs Bottom Top Contour | Bottom 7op Volume Volume
Contour Area Elevation| Elevation | Provided Provided
15,480 18,372 2,612.0 2,613 0.39
DET B8 18,372 21,406 2613.0] 2614 0.46 1.37
21,406 24,583 2,614.0 | 2,615.0 0.53
Basin IDs Bottom ?op Contour | Bottom Top Volume Volume
Contour Area Elevation| Elevation | - Provided Provided
2,115 3,465 2597.0 | 2,598 0.06
DET B9 3,465 5,046 2,598.0 2,599 0.10 0.30
5,046 6,728 2,599.0 | 2,600.0 0.14
Basin iDs Bottom T’op Contour | Bottom Top Volume Volume
Contour Area Elevation| Elevation | Provided Provided
22,338 27,161 2,592.0 2,593 0.57 :
DET B10 27,161 34,711 2593.0 | 259 0.71 1.69 .
34,711 37,298 25940 | 25945 0.41
Casin IDs " Bottom | Top Contour | Bottom | Top Volume Volume
Contour Area Elevation| Elevation | Provided Provided
3,853 4 825 2583.0 | 2,594 0.10
DET B16 4,825 6,212 2,594.0 2,595 0.13 0.39
6,212 7,785 2,595.0 | 2,596.0 0.16




Basin IDs Boﬁqm Top:Contour | Bottom _Top_ Volume Volumo{
Contour Area Elevation | Elevation | Provided Provided
5,402 7619 2.591.0 2,592 0.156
DET B18 7,619 10,047 2,592.0 2,593 0.20 0.61
10,047 12,632 2,593.0 | 2,5984.0 0.26
Basin IDs Bottom | Top Contour ch\tto.m Top Volume Volt!me
Contour Area Elevation| Elevation | Provided Provided
11,802 20,622 2,607.0 2,608 0.37
DET C1 20,622 . 25,737 2,608.0 2,609 0.53 1.57
25,737 32,143 2609.0 ] 2610.0 0.66
Basin IDs Bottom '-rop Contour _Eottom' Top Volume Volu.vmer
Contour Area Elevation| Elevation | Provided Provided
1,654 3,428 2.596.0 | 2,597 0.06
DET C2 3,428 4,607 2,597.0 2,598 0.09 0.27
4,607 5988 2,598.0 | 2,589.0 0.12
Basin IDs Bottom Top Contour Eotto.m 'T'op Volume Volume
Contour Area Elevation| Elevation | Provided Provided
7,174 9,459 2,598.0 2,599 0.19
DET C2.1 9,459 12,072 2,599.0 2,600 0.25 0.81
12,072 20,128 2,600.0 | 2,601.0 0.37
Basin IDs " Bottom Top Contour | Bottom JTop Volume Volume
Contour Area Elevation| Elevation | Provided Provided
2,036 2418 2,596.5 2,597 0.03
DET C3 2,418 3,255 2597.0 | 2,598 0.07 0.18
3,255 4,194 2,598.0 2,599.0 0.09
Basin IDs Bottom Top Contour Bottom ﬁ Volume Volume
Contour Area Elevation | Elevation | Provided Provided
14,213 16,967 2596.01 2597 0.36
DET C3.1 16,967 19,985 2,597.0 2,598 0.42 1.28
19,985 23,251 2,598.0 | 2,599.0 0.50
Basin IDs Bottom Top Contour | Bottom Top Volume Volume
Contour Area Elevation] Elevation | Provided Provided
6,556 8,450 2,590.0 2,591 0.17
DET C3A 8,450 10,536 2,591.0 2,592 0.22 0.66
10,536 12,744 2,592.0 2,593 0.27
Total 10.15




100-Year, 2-Hour Storm Water Storage Volume Comparison



WOOD/PATEL

100-Year, 2-hr Stormwater Storage Volume '

Description: 100-Year, 2-hr Stormwater Storage Volume Comparison
Date: 05722117
Location: Oesert Mountain Parcel 18
Reference: City of Scottsdale, Design Standards and Policies Manue! Chapter 4 Grading &
: Orainage, January 2010,
Runoft °'C'
Land Use Coefficient
Known Values: 100-YR, 2-HR Golf Course 03
2.84 inches Vacant Land 0.55
Madium/MHigh
Density 0.75
Calc. Values: V=(P/12)*A*C Commercial 09
Cart Path 09
V = Retention Volume Required
C = Runoff Coefficient
P = Precipitation amount=100-year 2 hour rainfall
A = Area of Watershed Contributing
Woighted
Area 100-YR 2-HR ] Provided 100-YR
Drainage Area Area (SF) Land Usa Runoff
{ac) Coefficlent Volume (ac-ft) 2-HR (ac-ft)
85 91661 2.10__|_Commercial 0.90 0.45 0.10
Yotal B5 91661 2.10 0.90 0.45 ’
21880 050 | Golf Course 0.30 0.04_
‘ 21994 0.50 Vacant Land 0.55 0.07
Bs 3907 0.09 Cart Path 0.90 0.02 0.61
Medium/Migh '
48857 1.14 Density 0.75 0.20
Total B6 75758 2.24 0.61 0.32
31702 0.73__]_ Golf Course 0.30 0.05
36946 0.85 Vacant Land 0.55 0.19
87 3486 0.08 Cart Path 0.90 0.02
4773 0.11 Natural 0.00 0.00 0.31
Medium/High
41261 0.95 Density 0.75 017
Yotal BY 118168 2.71 0.54 0.35
73883 1.69 Golf Course 0.30 0.12
88664 2.04 Vacant Land 0.55 0.26
B8 7951 0.18 Cart Path 0.90 0.04
78269 0.43 Roadway 0.90 0.09 1.37
Medium/High
258374 5.93- Density 0.75 1.05
Total B8 506941 10.27 0.65 1.57
7793 0.18 Vacant Land 0.55 0.02
B89 Medium/High
26990 0.62 Density 0.75 0.11 0.30
Totai C1 34783 0.80 0.71 0.13
78491 1.80 | Goll Course 0.30 0.13
194769 447 Vacant Land 0.55 0.58
B10 12552 0.29 Cart Path 0.90 0.06
66280 1.52. Roadway 0.80 0.32 1.69
Medium/High
301440 8.92 Density 0.76 1.23
Total B10 653532 15.00 : 0.85 232
5255 0.12 Water 1.00 0.03
B11 38204 0.88 Golf Course 0.30 0.06 Conveyed into
o 21191 049 | Commercial 0.80 0.10 Basin B18
Total B11 84650 1.48 : 0.55 0.18
57391 1.32 Golf Course 0.30 0.09
B12 6814 0.16 Cart Path 0.90 0.03 Conveyed into
3544 0.08 Water 1.00 0.02 Basin B18
Yotal B12 67749 1.56 0.40 0.15
12068 0.28 Roadway 0.90 0.06
B13 Madium/MHigh Conveyed into
_ 21372 (E:Q Density 0.75 0.09 Basin B8
Total B13 33440 0.77 0.80 0.15
25393 0.58 Golf Course 0.30 0.04
' 26782 0.61 Vacant Land 0.55 0.08
4826 0.11 Cart Path 0.90 0.02
B14 14890 0.34 Water 1.00 0.08 Conveyed into
Medium/High - Basin B18
_ 3548 0_;23 Density 0.75 0.01
Total B14 75437 1.73 0.59 0.24
25144 0.58 Golf Course 0.30 0.04
26057 0.60 Vacant Land 0.55 0.08 .
815 4404 0.10 Cart Paih 0.90 0.02 Rt
17484 0.40 Water 1.00 0.09
Total B15 73089 1.68 0.59 0.24
2495 0.06_]_Golf Course 0.30 0.00
B16 21513 0.49 Vacant Land 0.55 0.08 0.39
2190 0.056 Cart Path 0.90 0.01 ’
Total B17 26198 0.60 0.56 0.08
B17 16495 0.38 Water 1.00 0.09 Conveyed into
Total 817 16495 0.38 1.00 0.09 Basin B18




Woeighted
Arca 100-YR 2-HR | Provided 100-YR
Drainage Area Area (SF) Land Use Runoff
(acL Coefficient Volume (ac-ft) 2-HR {ac-ft)
46977 1.08 | Goll Course 0.30 0.08
818 34173 0.78 | Vacant Land 0.55 0.10 051
2615 0.06 Cart Path 0.90 0.01 :
Total B18 83765 1.92 - 0.42 0.19
129344 267 _|_Gofl Course 0.30 021
88739 204 | Vacant Land 055 0.27
Ct Medium/High -
57870 1.33 Denally 0.75 0.24 1.56
2542 0.08 Cart Path 0.80 0.01
Total C1 278495 6.39 — 1 048 0.72
102719 2.36_|_ Goll Course 0.30 07
96794 2.22_|_ Vacant Land 0.55 029
c2 13645 0.31 Cart Path 0.90 0.07 Basin C21
Medium/High
. 134489 3.09 Density 0.75 0.55 0.81
Total C2 347647 _ 7.98 0.57 1.07
2790 0.06 ] Golf Course 0.3 0.00
8183 0.19__|_Vacant Land 0.55 0.02
c3 Mediurm/High
31717 0.73 Density 0.75 0.13 0.19
813 0.02 Cart Path 0.90 0.00
Total C3 43513 1.00 0.69 0.16
40989 0.94__| Golf Course 0.3 0.07
C3A 35657 0.82_ | Vacant Land 0.55 0.11
Medium/High 0.66
4414 0.10 Density 0.75 0.02
Total C3A 81060 1.6 043 0.19
Madium/High )
_ c4 136978 3.14 Density O'Ti 0.56 Basin C2 & C31
Total C4 136978 3.14 0.75 0.56 1.55
cs 97132 2.23 Roadway 0.90 047 Conveyed into
Total C5 97132 2.23 0.50 047 Basin C1
358 0.01 Cant Path 0.90 0.002 .
_ o 11836 0.27 | Vecantlend | 058 0.035 Coeoyed 2
Total C8 12194 0.28 0.56 0.04 :
28185 0.65 ] _Goll Course 0.30 0.05_
c7 8704 0.20 | Vacant Land 0.55 0.03 Conveyed into
2361 0.05 Cart Path 0.90 0.01 Basin C1
Total C7 39250 0.90 0.39 0.08
47856 1,10 Golf Course D.30 0.08
15208 035 | Vacant Land 0.55 0.05
Cs 10501 0.24 Water 1.00 0.06 Conveyed into
Medium/High Basin C1
4199 0.10 Densily 0;7_5 0.02
Total C8 77852 1.79 0.47 0.20
) 101013 232 | MedumNigh [ 45 0.41 Conveyed into
— Rensity = Basin C1
Total C9 101013 2.32 , 0.75 0.41
71180 048] Roadway 0.80 0.10
ct0 Medium/High Conveyed into
_ 4s4of 6 1.07 Density 0.75 0.19 Bash C1
Total C10 67586 1.53 0.80 0.29
[ Total 10.67_ 10.15 ]




Storm Water Storage Drain Times



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

STORMWATER STORAGE BASIN TIME TO DRAIN CALCULATION

Stte: Desert Mountain Parcel 19

Location: City of Scottsdale

Description: Time to Drain Calculations - Must be less than 36 hours

References: City of Scottsdale, Grading & Drainage Design Standards & Policies Manual; January, 2010.
Micheal R. Lindeburg, PE, Civil Engineer Reference Manual , 2001.

Date: 3/14/2017

A KA Z, — I Zs)

(‘d Aol_’f ‘\/2g

T =

Bottom Area 1654 ft? Bottom Area 11802 f
Top Area 5988 ft? Top Area 32143 f#
Depth 3 ft Depth 3 ft
C, 06 cy, 06
Outlet Diameter 05 ft Outlet Diameter 075 ft
Effective Area Needed 0.20 ft? Effective Area Needed 0.44
Time required |Discharge Time l-)lschargo
Depth to drain step Rate Depth required Rate
[feet] [sec] [cfs] [feet] [sec] cfs
3.0 368.78 16 3.0 879.80 | _lﬁ]_
29 366.14 16 29 876.22 36
28 363.52 16 28 872.79 36
27 360.93 16 27 869.53 35
26 358.37 15 26 866.46 34
25 355.85 15 25 863.60 34
24 353.38 15 24 861.00 33
23 350.96 14 23 858.67 32
22 348.61 14 22 856.68 32
2.1 346.34 14 2.1 855.07 3.1
2.0 344.17 13 20 853.90 30
1.9 342.11 13 19 853.25 29
1.8 340.20 13 18 853.20 29
1.7 338.47 1.2 1.7 853.87 28
16 336.95 12 16 855.39 27
15 335.69 1.2 15 857.93 26
14 334.75 11 14 861.72 25
13 334.22 11 13 867.04 24
1.2 334.21 10 12 874.25 23
1.1 334.86 10 11 883.87 22
1.0 336.39 0.9 10 896.57 2.1
0.9 339.07 0.9 0.9 913.33 20
0.8 343.36 08 0.8 935.61 19
07 34993 08 07 965.63 18
06 359.90 07 06 1007.03 16
05 375.28 07 05 1066.30 15
04 400.06 06 04 115629 13
0.3 44383 05 03 1307.50 1.2
0.2 538.38 04 0.2 1620.47 10
0.1 665.07 0.3 0.1 2051.15 0.7
Total 11100 sec Total 29194 sec
3 Hours 8 Hours
Max Discharge 16 cfs Max Discharge 37 cfs
Averag Dlschamg 1.1 cfs Aver:z Dlschame 25 cfs




WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

ﬂ ORMWATER STORAGE BASIN TIME TO DRAIN CALCULATION

Site: Desert Mountain Parcel 19
Location: City of Scottsdale
Description: Time to Drain Calculations - Must be less than 36 hours
References: City of Scottsdale, Grading & Drainage Design Standards & Policies Manual; January, 2010.
Micheal R. Lindeburg, PE, Civil Engineer Reference Manual, 2001.
Date: 3/14/2017
2Absn ('JZI _ VZZ )
CaAoy ‘\/ 2g
Bottom Area 14213 f Bottom Area 2036 f
Top Area 23251 f? Top Area 4194 ft?
Depth 3 ft Depth 3 ft
Ci 06 Ca 0.6
Outlet Diameter 05 ft Outlet Diameter 0.5 ft
Effective Area Needed 0.20 ft? Effective Area Needed 0.20 ft?
Time required | Discharge Time required to| Discharge
Depth to drain step Rate Depth drain step Rate
[feet] [sec] [cfs) [feet] [sec] [cfs]
30 1431.93 1.6 3.0 258.29 16
29 1437.96 1.6 29 258.28 1.6
28 1444.66 1.6 28 258.34 16
27 1452.10 1.6 27 258.50 16
26 1460.34 15 26 258.75 1.5
25 1469.50 15 25 259.12 15
24 1479.65 1.5 24 259.62 1.5
23 1490.94 14 23 260.25 14
22 1503.49 14 22 261.05 14
29 1517.48 14 21 262.03 14
20 1533.09 1.3 20 263.21 13
19 1550.57 1.3 19 264.64 13
18 1570.18 13 1.8 266.35 13
1.7 159227 1.2 1.7 268.38 1.2
1.6 1617.26 1.2 16 270.79 1.2
15 1645.66 1.2 15 273.66 1.2
14 1678.13 1.1 14 277.07 11
13 1715.51 11 13 281.14 11
12 1758.88 1.0 1.2 286.03 1.0
11 1809.72 1.0 11 291.92 1.0
1.0 1870.00 0.9 1.0 299.12 09
09 194253 09 09 307.99 09
08 2031.42 0.8 08 319.13 0.8
0.7 2142.94 08 0.7 333.42 08
0.6 2287.30 0.7 06 352.31 0.7
0.5 2482.43 0.7 0.5 378.33 0.7
04 2763.68 0.6 04 416.53 0.6
0.3 3214.18 05 03 478.78 05
0.2 4105.32 04 0.2 604.03 04
0.1 5367.33 0.3 0.1 779.51 0.3
Total 59366 sec Total 9607 sec
16 Hours 3 Hours
Max Discharge 16 cfs Max Discharge 16 cfs
Av: Discharge 19 cfs Averaﬁ Dlschage 1.1 cfs




WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

STORMWATER STORAGE BASIN TIME TO DRAIN CALCULATION

Site: Desert Mountain Parcel 19

Location: City of Scottsdale

Description: Time to Drain Calculations - Must be less than 36 hours

References: City of Scottsdale, Grading & Drainage Design Standards & Policies Manual; January, 2010.
Micheal R. Lindeburg, PE, Civil Engineer Reference Manual , 2001.

Date: 3/14/2017

Z =

2 AL ANE, = &)

C dAorf \/2g

Bottom Area 6821 ft?
Top Area 11182 ft?
Depth 3 ft
Cq 06
Outlet Diameter 05 ft
Effective Area Needed 0.20 2
Time required | Discharge
Depth to drain step Rate
[feet] [sec] [cfs]
3.0 688.65 16
29 691.52 16
28 694.71 16
27 698.26 16
26 702.19 1.5
25 706.56 15
24 71140 15
23 716.79 14
22 722.79 14
21 729.48 14
20 736.94 13
1.9 745.30 13
18 754 .68 13
1.7 765.25 1.2
16 777.21 1.2
15 790.81 1.2
14 806.36 1.1
1.3 82426 11
1.2 845.04 1.0
1.9 869.40 1.0
1.0 898.29 0.9
09 933.06 0.9
08 975.67 08
07 1029.15 0.8
0.6 1098.38 0.7
05 1191.97 0.7
04 1326.89 0.6
03 1543.03 05
0.2 1970.63 04
0.1 2576.14 0.3
Total 28521 sec
8 Hours
Max Discharge 16 cfs
Avena: Dischame 1.1 cfs

Bottom Area 4953 ft’
Top Area 9728
Depth 3 ft
c, 06
Outlet Diameter 05 ft
Effective Area Needed 020 f
Time
required
to drain | Discharge
Depth step Rate
[feet] [sec] [cfs]
3.0 688.65 16
29 691.52 1.6
28 694.71 16
27 698.26 16
26 702.19 15
25 706.56 15
24 711.40 1.5
23 716.79 14
22 722.79 14
21 729.48 14
20 736.94 13
19 745.30 13
18 754.68 13
1.7 765.25 1.2
16 17721 12
1.5 790.81 12
14 806.36 11
13 824.26 11
1.2 845.04 1.0
143 869.40 10
1.0 898.29 0.9
09 933.06 09
08 975.67 08
0.7 1029.15 08
0.6 1098.38 0.7
05 1191.97 0.7
04 1326.89 06
03 1543.03 05
0.2 1970.63 04
0.1 2576.14 0.3
Total 28521 sec
8 Hours
Max Discharge 16 cfs
Averaie Discharae 1.3 cfs




WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

STORMWATER STORAGE BASIN TIME TO DRAIN CALCULATION

Site: Desert Mountain Parcel 19
Location: City of Scottsdale
Description: Time to Drain Calculations - Must be less than 36 hours
References: City of Scottsdale, Grading & Drainage Design Standards & Policies Manual; January, 2010.
Micheal R. Lindeburg, PE, Civil Engineer Reference Manual , 2001.
Date: 5/23/2017
17 = 2 A bsn ( JZ 1 ‘JZ 2 )
C d A orf '\/2 g
Bottom Area 700 ft Bottom Area 12883 e
Top Area 2000 ft2 Top Area 20420 f?
Depth 3 ft Depth 3 ft
Cq 0.6 Cq 0.6
Outlet Diameter 0.5 ft Outlet Diameter 0.75 ft
Effective Area Needed 0.20 f Effective Area Needed 0.44 f?
Time required | Discharge Time required to | Discharge
Depth to drain step Rate De drain step Rate
[feet] [sec]_ [cfs) [feet] [sec] [cfs]
30 123.17 16 3.0 558.93 3.7
29 122,60 16 29 561.65 3.6
28 122.04 16 28 564.65 386
27 121.51 16 27 567.95 3.5
26 121.00 15 26 571.59 34
25 120.52 18 25 575.59 34
24 120.06 15 24 580.01 33
23 119.65 14 23 584.89 32
22 119.27 14 22 590.28 3.2
2.1 118.95 14 21 596.26 3.1
20 118.68 13 20 602.91 3.0
19 118.47 13 19 610.31 29
18 118.35 13 18 618.58 29
1.7 118.32 1.2 1.7 627.86 28
16 118.39 1.2 16 638.32 2.7
15 118.60 1.2 15 650.17 26
14 118.97 1.4 14 663.67 25
13 119.54 1.3 13 679.16 24
12 120.36 1.0 1.2 697.08 23
1.1 12149 1.0 14 718.03 22
1.0 123.03 0.9 1.0 74280 21
0.9 125.11 0.9 0.9 77253 20
08 127.91 08 08 808.88 19
0.7 131.73 0.8 0.7 854.37 18
06 137.06 0.7 06 913.13 16
05 14476 0.7 0.5 992.39 1.5
04 156.54 06 04 1106.40 13
0.3 176.48 05 03 1288.66 12
0.2 217.98 04 0.2 1648.47 1.0
0.1 274.88 0.3 0.1 2158.67 0.7
Total 4015 sec Total 23544 sec
1 Hours 7 Hours
Max Discharge 1.6 cfs Max Discharge 3.7 cfs
Avme Dlschagc 1.1 cfs | Av e Discharge 2.5 cfs




WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

STORMWATER STORAGE BASIN TIME TO DRAIN CALCULATION
Desert Mountain Parcel 19

Site:
Location:
Description:
References:

Date:

City of Scottsdale

Time to Drain Calculations - Must be less than 36 hours
City of Scottsdale, Grading & Drainage Design Standards & Policies Manual; January, 2010.
Micheal R. Lindeburg, PE, Civil Engineer Reference Manual, 2001.

3/14/2017

2Absn (‘JZI _ ‘JZZ )

T =

CdAm_-f ‘\/23

Bottom Area 22338 f?
Top Area 37298 2
Depth 3 ft
Cq 06
Outlet Diameter 0.5 ft
Effective Area Needed 0.20 g
Time required |Discharge
Depth to drain step Rate
[feet] [sec] [cfs)
3.0 2297.03 16
29 2305.74 16
28 231549 16
2.7 2326.37 16
26 2338.53 15
25 2352.08 15
24 2367.21 1.5
23 2384.09 14
22 2402.94 14
21 242403 14
20 244765 13
19 2474 17 13
18 2504.03 13
1.7 2537.76 1.2
16 2576.01 1.2
1.5 2619.60 1.2
14 2669.55 19
13 272717 11
12 2794.18 1.0
2 | 2872.85 1.0
1.0 2966.33 0.9
09 3079.01 0.9
08 3217.32 08
0.7 3391.12 08
06 3616.43 0.7
05 3921.42 0.7
04 4361.62 06
03 5067.66 05
0.2 6466.13 04
0.1 8444 93 0.3
Total 94268 sec
26 Hours
Max Discharge 16 cfs
‘ Averaa: Dischal_'ae 1.1 cfs

Bottom Area 7020
Top Area 14810 f°
Depth 3 ft
Cq 06
Outlet Diameter 05 ft
Effective Area Needed 020 ft°
Time
required
to drain | Discharge
Depth step Rate
[feet] [sec] [cfs]
3.0 912.09 16
29 911.68 1.6
28 911.55 16
27 911.72 16
26 912.23 15
25 913.11 15
24 914.42 15
23 916.22 14
22 918.56 14
2.1 921.51 14
20 925.18 13
19 929.67 13
1.8 935.11 13
1.7 941.66 b )
16 949.51 1.2
15 958.92 1.2
14 970.18 14
13 983.69 11
12 999.99 1.0
1.3 1019.77 1.0
1.0 1043.97 09
0.9 1073.97 09
08 1111.73 08
0.7 1160.32 08
06 1224.70 0.7
05 1313.65 0.7
04 1444 51 06
03 1658.25 05
0.2 2089.12 04
0.1 2692.00 0.3
Total 33569 sec
9 Hours
Max Discharge 16 cfs
Avegae Dischagg 1.3 cfs



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

STORMWATER STORAGE BASIN TIME TO DRAIN CALCULATION

Site: Desert Mountain Parcel

Location: City of Scottsdale

Description: Time to Drain Calculations - Must be less than 36 hours

References: City of Scottsdale, Grading & Drainage Design Standards & Policies Manual, January, 2010.
Micheal R. Lindeburg, PE, Civil Engineer Reference Manual , 2001.

Date: 3/14/2017

DET B16
Bottom Area 3853 2
Top Area 7785 g
Depth 3 ft
Ceo 06
Outlet Diameter 05 ft
Effective Area Needed 0.20 2
Time reqguired Bﬁﬁam
Depth to drain step Rate
[feet [sec] [cfs]
30 479.45 16
29 479.57 16
28 479.86 16
27 480.31 16
26 480.96 1.5
25 481,82 15
24 482.92 15
23 484.30 14
22 485.98 14
21 488.01 14
20 490.44 13
19 493.34 13
18 496.76 1.3
17 500.80 12
1.6 505.58 1.2
15 511.22 12
14 517.89 1.1
1.3 525.82 1.1
1.2 535.30 10
11 546.70 10
10 560.56 09
09 577.63 09
08 598.99 08
0.7 626.33 08
0.6 662.38 0.7
- 05 711,97 07
04 - 784.62 06
03 802.84 0.5
02 . 114029 04
0.1 1473.30 0.3
Total 17986 sec
5 Hours
Max Discharge 16 cfs
Average Discharge 1.1 cfs




APPENDIX D
Hydraulic Calculations
HEC-RAS Output Files Existing & Proposed Conditions
FlowMaster Existing Wash Qutput Files
Sill Scour Calculations
Scour Calculations

Erosion Hazard Setback Calculations



HEC-RAS Output Files Existing & Proposed Conditions



EXISTING

GALLOWAY WASH - SUBCRITICAL



SUBCEITICAL

2056
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WL 1L INVM

410 Reach: Profie besetine Profia: PF 1

__Resch . -| RiverSta Profie | QTotal | MinchE) | WS Ew | Cws .| EG. Bev | EG'Skpe | VeiChn | FowArea | Topwigh | Froudewchi
R () | m | m m on L) - (sam) = 3] :
Profile bazeine __|5168 PF 1 1243.00 263485 2m2.02 2701.85 210353 0.009272 10.47 153.48, 69.08 1.02
Profile basetne . 15084 PF 1 $248.00| 2695.08 2701.26 10128 2702.60 0.005803 11.08 207.94 T8.77 088
Pyoflo haseline 14898 PF 1 1248.00 200289 2696.90 2696.00 269868 0.008258 1134 153.72 53.20 1.00|
Profie baseine. |483¢ PF 1 1248.00 2680.89 2694 .87 264,97 260843 0.008030 10.88 163.58 58.28 0.97
Profile bassiine __ |4802 PF 1 1248.00 2688.75 262,60 2602.60 2683.04 0.007587 10.30 174,83 85.89 0.04
Profils baseline 4774 - PF1_ 124800 263743 2890.87 2690.87 2662.11 0.008121 9.69 177.64 80.08 0.08
Pratile 4745 PF 1 124800]-  2638.78 2690.12 269012 20125 2007787 958! 195.85' 83.40 0.94
Profile baseiine (4711 - {PF ¢ 124800 2085.74 2688.88 2680.85 2890.15 0.009118, .77 165,50 72.00 1.00
Profis basefne . {4670 PF 1 124800 2884.85 | 2688.05 2688.05 2689.33 0.008922 10.02 173.80 73.22 1.00
Profilo basefine. |4628 PF 1 1242.00 2683.26 2687.38 2087.38 2683.63 0.007729 985 184.10 79.03 0.54
Profils basetine 4803 PF1 1248.00 2683.09 2687.03 2087.03 2689.39 0.007324 [Y:] 188,01 70.55 0.92
Protfile 4441 PF 1 1248.00 2680.00 2435.33 2685.33 2687.09 0.008485 12.00 188.14 52.44 082
Profile basetive {4220 _|pF 1248.00 267599 2080.69 2880.89 2832.35/ 0.008721 1027 180.69 54.08 0.02
Profie baseino 4081 PF 1 1248.00 267284 267179 26T1.70 2679.77 0.006947 11.80 138.78 42.68 0.54
Profda b ‘|3ss0 PF 1 1248.00 266884 2673.67 2673.07) 2674.50 0.008853 1042 172.44 B5.57 0.60
Profilo baseine __ |3702 PF 1 1248.00 2085.00 206829 2660.20) 2065 40 0.008382 .34 173.88 7B A2 008
Profile basefne | 3557 PF % 1248.00 268149 2654.83 2864.93 2685.79 0.007280 213 22300 114,61 0.00
Profie haseine (3497 PF { 1248.00 2858.59 200208 2662.08 268338 0.009093: 10.88, 189.78 8537 1.02
Profils baseine  |344S PF 1 1248.00 2057.08 288045 2680.45 2661.68 0.008380 9588 180.37 80.78 0.97
Frofiie basefne  [3389 PF 1 1248.00 205583 2059.20 mszoF 2080 44 0.007965 [Yi) 181.81 84.04 095
Profits basoiy 3382 PF 1 1248.00 2054.06 2858.08 2058.08 2859.50 0.011352] 11,14 174.42 80.80 192
Profile baseine - 3308 PF 1 1248.00 205383 2657.58 205758 2658.58 0.010585/ 11.85 8.0 99.20 1.1
Profie baseine (3283 leet 1248.00 2652 90 205568 2685.08 2656.93 0.007859 8.02 20.18 113.81 oM
Profie 178 PF 1 124800 2881.37 2034.58 285458 205541 0.008938 .76 245 09 141.43 0.89
Profio baseino (3043 _|PF1 1248.00 2047.43 2650.51 2650.51 265148 0.007188 848 203.70] 118.78 088
Profile beseiine | 2014 PF 1 1248.00 24.7% 2047.97 2847.17 204828 0.010003 8.50 153.712 T 100
Profile . |ar7e PF 1 1245.00 284190 2044.24 2044.24 2045.28 0.009974 8.52 176.03 94.63 1.00
Profile basetine [ 2678 PF 1 1245.00 23992 2642.10 2642.90 264204 0.009100 7.54 197,07 154.00 0.04
Profie bassfne . {2578 PF t 1245.00 2634.45 2637.88 2637.88 2638.08 0.010139 8.8 140.55 s8.27 1.01
Profle dasefing (2840 PF1 124500 263132 203888 263688 2837.88 £.017986 8.9% 141.37 £0.37 109
Profle baseiwe (2500 PE 1 1245.00 2633.00 263599 26815 99 28%7.14 D.010284 9.57 148.22) “ 1.04
Profile baseine 2405 PF 1 1245.00 2630.14 2833.43 23143 234.72 0.009701 9.14 138.97 50.69 1.00
Profie baseiine ~  [2280 PF 1 1245.00 262698 2630.74 2830,74 203220/ 0.008415 oM 134.91 €0.75 095
Profile basatee (2130 - PF 1 1245.00 2624.00 2627.32 267732 262848 0.009814 883 148.10 7328 ]
Profle baseine 12058 PF 1 1245.00 262250 262868 202568 262064 0.099081 7.98 156.57 8123 1.01
Profie basefine [ 2014 PF 1 1245.00 2821.50 2024.7¢ 2624.78 2625.63 0.009208) 8.712 154.27 74.67 067
Profie baseimo ©  [1882 - PF 1. 1245.00 2620.00! 2023.67. 2623.87 2624.58 0.007287 8.5 178.73 114.88 0.8
Profile basetne | 1891 PF 1 1243.00 2610.00 2621.65 2021.63 262244 0.011344 7.17 7.2 110.63 1.01
Profle basegne {1781 PR 1245.60 2817.00 2019.61 2819.61 2620.39 0.01083 7.14 160,89 124.45 068
Prefile 1708 PF A 1245.00 2815.00 2811.57 2817.67 2618.22 0.008148 672 2A40.74 21.83 0.87
Profile bheselne | 1383 PF1 1245.00 261200 201420 2914.20 2614.70 0.013047 568 210.08 22020 1.00
Profile baseine 1447 PF1. 1245.00 2608.94 201102 2611.02 2811.51 0.007654 835 204.08 288.02 0.84
Profie baselne 1400 _lpF 1 1245.00] 2607.91 2800.97 260097 281048 0.007855 8.80 302 42 280.04 0.88
Profis basesing 1142 ] 1245.00 2008.00 200070 2608.70! 2809.19 0.0067¢9 744 332 48| 281.00 0.8
Profle basefine | 1257 PF 1 1245.00 2603.99 260831 2808.31 2608.68 0.007281 7.09) 20259 280,07 0.85
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Profie basefine 187 PE 1 1061.00 2578.39 2581.25 258125 258248 0.017382] 889 120.41 51.91 1.00
Profie baseine |0 PF1 1061.00 2512.38 25760s]  as7e0s] 2577m) o0ov7vas| 008 118.58 4171 1.01
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Raach ‘River Sta . | Prefle Q Totat Min Ch EJ W.S.Elev | CRWS. EG.Eev. | EG. Vel Chnd

iR I (en) m ™ [ o [ om |  m . | |

Profis besefine . 5168 PF.1 1249.00 2698 55 2701.28 2701.88 2704.01 0.02300¢ 13.89 .
Profle basaiine 15064 PF 1 1248.00 2695.08 2701.28 2701.28) 2702.60 0.005603 11.08 207.04 78.77 0.88)
Profie baseline (4458 PF 1 3242001 280289 2895.80 2690.00 2700.30 0.0388%0 1882 &N 52 4 z.c_zJ
Profiiz baseline 4833° . _|PF1 1248.00 269099 2650.68 2894.97 2697 88 0.033151 17.57, 92.85 50.83 1.88
Profite baseiine 4802 PF 1 1248.00 2088.75 2691.10 2892.60 2690.15 0.052332 19.17) §.87) 50.83 229
Profile baveiine _ |4771° PF t 1248.00 2608743 2889.54 2690.67 2694.35 0088991 18.28 8.1 81.63 238
Profde basatne (4745 PF 1 1248.00 2036.78 268911 2890.42 2892.02 0.033029 15.43 110.78 1487 1.82
Profie basaine - [4711 PF 1 1243.00 2085.74 2837.90| 2688.85 2691.13| 0.030170 15.08 100.85 8388 187
Profde baseline  |4670 PF 1248.00 2884 88 2697.34 2888.08 268%.73 0.022559 13.48 124.19 88.42 1.52]
Profile _Jes28 _eF 1248.60 268328 2888.81 2631.38 2688.60 0.015439 12.48 140.47 12.98 129
Profie 4803 PF 1 1248.00 2083.00 2088.68 2887.03 268048 0.011071 1125 140.47 64.40 [RL]
Profile baseine 4441 PF 1 124800 288000 284831 2635.33 2687.09 0.006610 12.07 184.05 - 5233 0.99)
Frofie baseline _ |4228. PF 1 1248 00/ 287599 2670.00 2680.89 2684.10) 0.032634 16.77) 84.21| 4028 1.089)
Profib b 4081 PF 1 1248.00 267284 2678.92 2071.79 2680.09 0.014188 1417 102.50 35.50 1.30
Profie basefine © 13880 PF 1 1248.00 206884 267158 2872.07 2670.09 0.035799 17.84 80.28 .79 104
Profio laro2 PF 1 1248.00 2063.00 2657.48 2082.29 2670.03) 0.026560 13.44) 112,52 08.12 1.82
Profie basefn 2557 PF 1 1248.00 228149 2684.00 208483 268820 0.024031 13.58 137.09 88.54 1.58]
Profde baseine °  [3457 PF 1 1243.00 mua’ 288108 2682080 268447 0.034388 16.54 11331 71.08 187}
Profie baseine  |3445 PF 1 1248.00 285708 205548 265045] 268268 0.032410| 1526 107.24 1.8 1.80|
Profia asgp . PF 1 1243.00 203593 2680.42 2659.20 2660.69 0.022513 13.59 119.80 7239 1.52
Profie 3882 PF 1 1249.00| 2654.90 2057 45! 2858.08 2660.20 0.021728 14.82 120.88| 74.29 1.69)
Profie Daseine  |3308 PP 1 1248.00 208343 2657.24 2657.68]  26%9.69 0.018470 14.0% 104.32 $9.29/ 1.7
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:Reach | RiverSta- | QTotal | MnChB. .| WS:Bev:| ClW.S. |. EGElv | ‘EG-Siope™ | velChm'™
T . I - T Y gy e et cmy [ ey
| Alignment - Not__ [1168.17 ar200| 26697 2819.25]  2619.28|  2620.16|  0.009615 7.7 X Y
| Aligninent - Not | 1080.96 ar200] 261200 261563]  2618.63] 261674 o0.007289 9.15 7361 36.33 0.90
Allgy -Not . [1013.7 . 471200] 281097 261340  261340]  2614.41 0.009090 8.13 63.57 40.35 0858
|Atgnment - Not . [94338 - - 480.00]  2610.00 261253|  261253| 261347  0.008585 7.89 70.29 53.67 0.92
|Algnmestt - Nort _|875.49 - 480.00]  2607.93 261034]  2681034] 281097 0011524 6.41 7021 7147 0.97
|Alignivient - Mot |826.23 480.00]  2606.67 260947|  260947| 261022 0011584 6.98 71.02 51.19 0.98
Algnment - Nort {77843 . 480.00]  2805.97 2808.58 2609.88|  0.002981 4.79 125.60 88.45 0.55
Atigr -Not  |7ses6 " . 4€0.00]  2604.89 2607.80|  2607.88] 2808.72| o0.008770 8.59 91.77 5749 0.94
|Algnment - Nort ~ [T13.67 485.00]  2603.8 260680|  2605.90]  2603.08!  0.008615 8.74 58.25 28.88 088
|Augnment - Nort  1664.75 485.00) 260295 2606.28]  2608.28]  2607.48]  0.007889 9.19 70.56 44.05 091
-Nort~ ]sg8.05 48500  2601.82 2603.83]  2603.83] 260461 001133 1.08 70.34 4865 0.89
| Alignment - Nort " |535.8 485.00|  2600.00 260285  260285] 280384  0.008559 821 72.00 4488 092
|Aignmem - Nort_ |441.04" 400.00|  2597.89 250980  2599.88] 260043  0.011514 6.13 67.08 7867 0.97
Aligr -Not [3s7.67 49000  2395.99] 239805 299808  25s861| 0.012877 8.04 81.71 8358 1.00
| Alignment - Nort . |250.44 49500 259397 25955¢4|  259554)| 259597| 0011294 546 110,14 144.51 0.93]
-Nort 1100.1 495.00)  2590.00 259205| 259205 259255|  0.008482 6.12 119.82 137.73 0.68
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SUBCHITICAL

HEC-RAS Plan: Pian 01 River: DM19 Reach: Profile baseline Profile: PF 1

Reach |- Riversta | Profite. | -QTotal MinChEl | WS Elev | CritW.S. | EG.Elev | E.G.Slope | Vel Chnl - | Flow Area -{" TopWidth | Froude# Chi_
R L : e ) ®) o L) L ®) - | {fvs) _ (sqf) m o
Profilo basellne  |2774 PF 1 -~ 1052.00 2641.90 2644.05 2644,05 2644.94 0.009728 7.93 158.17 93.02 0.97
Profile basallne {2678 IPF 1 1052.00 2638.92 2641.88 2641.88 2642.67 0.009788 7.25 166.67] 134,18 0.95
Profile baseline  |2578 . PF1 1052.00 2634.50 2837.89 2638.80 0.007328; 8.19 146.36 58.54 0.79
Profile baseline  [2540 PF 1 1052.00 2633.50 2637.91 2636.59 2638.68 0.000525 7.02 149.84 67.64 0.59
Profile baseline - [2520 Bridge
Profile basellne  [2500 PF1 .~ 1052.00 2632.50 2635.59 2635.59 2637.15 0.009092 10.02 105.02 58.76| _ 1.00
Profile bassllne  |2405 1PF1 1052.00 2630.14 2633.20 2633.20 2634.37 0.010139 8.67 122.96 58.36 1.00
Profilo baseline  [2250 PF 1 1052.00 2626.98 2630.34 2630.34 2631.72 0.000477 9.43 113.04 48.47 0.99
Profilo basellne  [2130 PF 1 1052.00 2624.00 2627.03 2627.03 2628.10 0.010751 8.30 126.80 61.68 1.01
Profile baseline  |2056 PF 1 1052.00 2622.50 2625.44 2625.44 2626.33 0.011447 7.57 138.98 79.76 1.01
Profile baseline  [2014 |PF 1 1052.00 2621.50 2624.48 2624.48 2825.48 0.009585 8.42 13497 68.00 097
Profile baseline  |1952 PF1 1052.00 2620.00 2623.41 2623 .41 2624.28 0.007660 8.20) 148.18 85.64 0.88
Profilo baseline  [1891 PF 1. 1052.00 2619.00 2621.74 2621.74 2622.54 0.010261 7.42 148.34 92.11 0.98
Profile baseline  |1791 PF 1 1052.00 2617.00} 2619.33 2619.33 262017 0.011345 7.34 143.50 87.93 1.01
Profile baseline  [1705. . PF1 1052.00 2615.00 2617.66 2617.66 2618.73 0.013712 8.32 127.43 61.94 0.99
Profile baseline  [1650 PF 1 1052.00 2613.00 2615.17 261517 2616.11 0.025091 7.89 135.71 72.77 0.94
Profile basaline  [1810 PF 1 1058.00 2610.00 2614.68 2613.23 2615.44 0.000495 7.09 149.15 80.88 0.58
Profilo baseline | 1500 ' Bridge .

Profils baseline - [1474° PF A 1058.00 2808.00 2611.23 2611.23 2612.86 0.012194 10.24 103.31 54.46 1.00
Profile bassline (1447 PF 1 1058.00 2607.30 2610.04 2610.04 2611.23 0.008561 8.75 122.65 54.36 1.00
Profile baseline | 1400 PF 1 1058.00 2606.30, 2609.76 2609.76 2610.79 0.006815 8.13 130.13 66.33 1.01
Profite baseline  [1342. PF3 . 1058.00 2605.00) 2608.49 2608.49 2609.45 0.024808 7.86 134.59 72.22 1.02
Profilo basaline  [1257 - - = |PF4 1058.00 2602.90 2605.99 2605.99 2606.88 0.025132 7.57 139.78 79.93 1.01
Profile-baseiine {1180 PF 1 1058.00 2601.15 2604.46 2604.46 2605.16 0.008014 6.80 168,06 133.04 0.94
Profile basaline . |1119- - PF 1 1058.00 259960 2603.16 2603.16 2604.02 0.007086 7.62 162.66 104.05 0.89
Profile bassline |1015° PF 1 1058.00 2597.20 2600.84 2600.64 2601.45 0.007805 7.55 172,97 117.44 0.91
Profilo.baseline 1918.. . [PF1 1058.00 2584.80| 2598 .48 2598.48 2599.15 0.004851 7.45 240.35 181.69 0.78
Profite basaline . {780 - PF1 1058.00 2592.40 259588 2595.88 2598.50 0.005712 7.47 232.77 180.28 0.83
Profile bagaline |76 PF 1 1075.00 2590.00 2593.72 2593.72 2584.62 0.004152 7.82 168.689 148.35 0.88
Profile baseline - [645. |PFa 1075.00 2588.78 2591.51 2591.51 2592.18 0.007628 7.84 218.76 151.22 0.88
Profile-baseline {574 ' PF1. 1075.00 2587.04 2589.20 2589.20 2589.67 0.009824 6.84 226.53 213.07 0.92
Profilo baseline {518 PF1 . 1075.00 2585.00 2587 .55 2587.55 2588.04 0.008880 5.79 212.66 224.59 0.94
Profile baseline  [317° PF 1 906.00 2583.05 2584.70 2584.70 2585.38 0.019261 6.67 14211 116.68 0.97
Profile baseline | 197 |PF 1 806.00 2578.39 258100 2581.00 2582.11 0.018268 8.48 107.31 §0.39 1.00
Profile bageline |0 ~|PF1. 906.00 2572.39 2575.78|  2575.79 2576.95 0.018413 8.65 104.70 45.74 1.01
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SUBCRITCAL
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SUPEMCRITICAL

HEC-RAS Plan: Plan 01 River. DM19 Reach: Profile basetine Profile: PF 1

Reach River Sta | Profile. QTotal | MinChElI | WS.Elev | Critw.S. | EG.Elev | EG.Slope | VelChni |- FlowArea | TopWidth | Froude#Chi

: . . ) {1, . (@) ® ®) _ (). - (fm) {fvs) | (sqf) R -
Profile baseline |5188 . . |PF1 1246.00 2698.65 2701.28 2701.87, 2704.00 0.023003 13.88 110.08 55,97 1.54
Profile bassline - [5064 PF 1 1246.00 2695.85 2701.27 2701.27 2702.62 0.005588 11.08 207.45 76.81 0.86
Profile baseline  |4898 PF1 1246.00 2693.00 2695.35 2696.76 2700.07 0.063022 18.70 75.15) 41.73 2.16
Profile baseline  |4839 PF 1 1246.00 2689.70 2692.77 2694.10 2697.00 0.040093 17.96 80.47 3542 1.81
Profile baseiine 14802 PF 1 1246.00 2687.50 2690.83 2692.28 2695.48 0.039727 18.85 76.99 31.30 1.82
Profile baseline (4771 PF 1 1246.00 2687.00 2690.72 2691.78 2684.13 0.025591 18.30 90.31 3359 149
Profile baseline (4770 Lat Struct
Profile baseline 4711 PF 1 1120.33 2685.80 2689.24 2690.26 2692.51 0.027217 15.94 82,68 33.14 1.52
Profile baseline  |4670 PF1 1089.35 2684.20 2687.45 2688.64 2691.24 0.033367 17.00 7447 30.80 1.66
Profile baseline  |4628° PF 1 1089.35 2683.80 2685.86 2686.85 2680.39 0.054328 16.01 75.71 4659 197
Profile baseline  [4603 {PF 1 1089.35 2683.09 2686.09 2686.70 2688.26 0.016980 12.23 106.85 54.88 1.33
Profile basaline  |4441 PF 1 1117.35 2680.00 2685.06 2685.06 2686.72 0.006486 1157 151.85 51.01 0.92
Profile baseline  [4229 PF1 1117.35 2675.99 2678.86 2680.38 2683.72 0.034674 18.38 75.28 38.00 1.92
Profite baseline  |4081 PF 1 ' 1117.35 2672.84 2676.68 2677.45 2679.60 0.014115 14.14 94.30! 33.82 1.29
Profile basallne | 3880 PF1 1117.35 2668.84 2671.39 2672.82 2675.60 0.036020 17.15 79.27) 4223 1.92
Profile baseline [3702 - |PF1 1117.35 2665.00 2667.37 2668.12 2669.68 0.025515 12.73 106.31 66.43 1.57
Profile baseline ° |3557 |PF 1 1117.35 266149 2663.64 2664.31 2665.76 0.027823 13.09 107.52 79.70 1.83
Profile baseline -  |3497 PF 1 1117.35 2658.80 2661.52 2662.29 2684.07 0.026830 13.56 81.52 42.20 1.45
Profilo baseline 3445 PF 1 1114.35 2656.80 2659.87 2660.70 266264 0.025589 14,34 88.29 37.54 1.44
Profile basaline | 3400 Lat Struct
Profile baseline | 3385 PF 1 1007.25 2655.50 2658.43 2659.21 2661.07 0.025470 13,89 81.65 35.65 1.43
Profile basaline  |3362 PF1 100725 2655.00 2657.88 2658.66 2860.47 0.025880 13.83 82.58 37.30 1.44
Profile basellne | 3308 PFY 1007.25 2654.00 2655.93 2656.73 2658.68 0.039917 15.35 85.44 66.44 1,95
Profile baseline  |3285 PF1 1046.25 2652.96 2655.10 2655.76 2657.27 0.024229 12.57 120.12 113.81 1.54
Profile baseline  |3179 PF1 1046.25 2651.37 2653.99 2654.36 2855.31 0.016464 11.54 176.81 134.82 1.30
Profile baseline . |3043 -|lPF - 1048.25 2647.43 2649.33 2650.24 265199 0.035833 13.30 '85.24 56.09 1.80
Profile baseline. [2914 PF 1 1046.25 2644.79 2646.53 2646.92 2648.08 0.021992 10.06 107.44 70.30 1.40
Profile baseline -~ {2774 .. . |PF 1 1052.25 2641.90 2643.85 2644.05 2645.09 0.020320 9.97 122.67 87.26 1.36
Profile baseline 2678 PF1- 1052.25 2639.92 2641.46 2641.89 2642.91 0.025323 9.74 115.14 109.20 1.46
Profile basetine  |2578 PF 1 1052.25 2634.50 2636.61 2637.53 2639.55 0.041945 14.31 79.78 46.25 1.74
Profile baseline  [2540 - . [PF1 1052.25 2633.50 2635.62 2636.59 2638.95 0.008083 14.64 71.86 51.49 1.78
Profile baseline  |2520 1 Bridge ‘
Profile baseline  |2500 PF 1: 1052.25 263250 2634.56 263559 2638.07 0.047808 15.03 70.03 4742 1.85
Profile baseline 2405 PF 1 1052.25 2630.14 2632.70 2633.20 2634.59 0.022348 11.03 95.80 5283 1.43,
Profile baseline - 2250 PF1 1052.25 2626.08 2630.00 2630.35 2631.80 0.014581 10.74 98.03 40.25 1.20
Profile baseline.  |2130 PF 1 1052.25 2624.00 2626.25 2627.03 2628.88 0.044284 12.99 80.98! 57.18 1.92
Profile basaline 2056 PF 4 1052.25 2622.50 2625.18 2625.44 2626.41 0.019020 8.90 118.26 77.98 1.27
Profile bassline (2014 - PF 1 1052.25 2621.50 2624.10 2624.49 262562 0.016975 10.34 109.72 62.88 1.27
Profile baseline  [1852 {PF 1 1052.25 2620.00 2622.88 262341]  2624.52 0.017971 11.01 107.62 64.17 1.31




HEC-RAS Plan: Pla

n 01 River: DM19 Reach: Profile baseline Profile: PF 1 (Continued

'Reach . |- RiverSta Profile. QTolal - | ‘MInChEl | WS.Elev | CritW.S. ?| 'EG.Elev | E.G.Slope | VelChnl | FlowArea | Top Width- | Froude#Chl _
R . fefsy | ). | (@) (R O s D Y . {fUs).- {sq-R) L N P
Profile baseline . [1891 PF1. 1052.25 2619.00 2621.19 2621.74 2623.00 0.030400 11.10 100.32 8247 1.65
Profile baseline | 1791 PF1 - 105225 2617.00 2619.03 2619.33 2620.28 0.021673 8.86 117.41 85.81 1.35
Profile baseline {1705 PF 1 1052.25 2615.00 2617.62 2617.66 2618.73 0.014460 845 125.35 61.74 1.02
Profile baseline [ 1650 1PF 1 1052.25 2613.00 2614.42 2615.20 2616.98 0.077897 13.12 83.92 65.85 .1.94
Profile baseline ~ | 1610 PF1 - 1058.25 2610.00 2642.05 2613.23 2616.11 0.007708 16.17 6545 54.77 1.99
Profile baseline . |1500 . Bridge
Profile baseline |1474 . . |PF1 1058.25 2608.00 2610.25 2611.23 2613.61 0.040710 14.70 71.97 52.50 1.73
Profile baseling | 1447 ° 1PF 1 1058.25 2607.30 2609.30 2610.08 2611.80 0.029450 12.69 83.52 51.40 1.74
Profile basefine . |1400 PF1 .- 1058.25 2606.30 2609.74 2609.77 2610.79 0.006980 8.21 128.87 65.84 1.03
Profile baseline  [1342 (PF 1 1058.25| 2605.00 2607.97 2608.49 2609.79 0.067526 10.80 97.85 69.31 1.80
Profile baseline. - |1257° . |[PF4' " - 1058.25 2602.90 2605.99 2605.99 2606.88 0.025266 7.58 139.56 7991 1.01
Profilo baseline "{1180. . |PF1 1058.25 2601.15 2604.11 2604.48 2605.32 0.016903 8.84 123.08 120.40| 1.37
Profile baseline . |1119: |PF 1 1058.25 2599.60 2602.63 2603.16 2604.28 0.015753 10.37 110.56 8921 1.38
Prafile baseline. [1015 . :|PF.1 .. 1058.25 2597.20 2599.94 2600.84 2602.18 0.025771 1212 97.57 95.66 1.78
Profile baseline  |918 . ° PF1 105825 2594.80 2597.72 2598.49 2600.05 0.018832 12.65 112.75 136.99 1.55
Profile baseline . |780. PF1 1068.25 2592.40 2595.12 2595.88 2597.84 0.026880 13.60 102.48 163.31 1.92
Profile baseline - 716 PF1 1075.25 2580.00 2592.69 2593.72 2595.74 0.016491 14.01 76.75 4891 197
Profile baseline - |645 PF1. - 107525 2588.78 2590.79 2591.52 2593.45 0.038774 14.07 111.78 146.50 1.88
Profile basellne ~ |571 . |PF1 1075.25 2587.04 2588.72 2589.20 2590.43 0.046210 12.44 126.95 208.15 1.96
Profile baséline  |518 PF1 1075.25 2585.00 2587.11 2587.55 2588.48 0.032401 9.40 119.72 188.04 1.69
Profile baseline  |317 - PF1" 808.24 2583.05 2584.70 2584.70 2585.38 0.019218 6.67 142,25 116.73 0.97
Profile baseline - |197 PFY. . 806.24 2578.39 2580.61 2581.00 2582.25 0.034691 10.28 88.15 48.10 134
Profile baseline - [0 PF1 . 906.24 2572.39 2575.70 2575.79 2576.96 0.020556 9.00 100.71 45.07 1.06
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Cross Section for Q100 66 cfs

Friction Method Manning Formula
Solve For Normal Depth

InputData - = =~ e ]
Channel Slope 0.03000 aM

Norma! Depth 068 fi

Discharge 66.00 fi¥s

lCross Sectionlmage .~~~ - oo T mw e

2611.80.
2611.60] |
2611.40]\,
261120]
2611.00]
2610.80] N\

4
Il
2610.60!
2810.40 \\ f
[
f
I
/
]

2610.20] \
2610.00] N\
\

Elevation

2609.80]
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2609.20 N\ ;
2609.00] i
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0400 0420 0440 0+60 0+80 1400

Station

Bentley Systems, Inc. Haestad Methods SolBtintis}cPemsMaster V8l (SELECTseries 1) [08.1.01.03]
1422017 11:43.33 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666 Page Y of 1



Worksheet for Q100 66 cfs

Project Description ..~ " v o oA ]

Friction Method Marning Formula

Soive For Normal Depth

linputData . "~ R B 7]

Channel Slope 0.03000 firt

Discharge 68.00 fi¥/s

Section Definitions

o Stoni® . - Elevafion®) © -

0+00 2611.60
0+04 2611.42
0+12 2611.01
0+13 2811.01
0+17 2611.00
0+18 2610.87
0+18 2610.87
o+19 2610.84
0+21 2610.79
0+36 2610.12
0+38 2610.068
0+39 2610.00
0+39 2610.00
0+44 2609.76
0+45 2609.73
0+48 2609.60
0+49 2609.58
0+49 2609.57
0+50 2809.55
0+51 2609.52
0+64 2609.00
0+73 2608.85
0+78 2608.79
0+85 2608.90
0+86 2608.93
0+87 2608.93
0+80 2608.98

&7/2017 6:32:01 PM

Bentley Systems, inc. Haestad Methods SolRotiQefimeMaster VBI (SELECTseries 1) {08.11.01.03)

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-765-1668
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Worksheet for Q100 66 cfs

lnputPata ~ - . . e e w e e ]
. Stafion(t) . - . - “Elevation’(f): - .

0+80 2608.98

0+91 2608.99

0491 2609.00

0+91 2609.00

0+38 2609.82

0+97 2609.97

0+08 . 2609.99

0+98 2610.00

1+00 2610.24

1402 2610.42

1407 2610.85

1409 2611.00

1+15 2611.51
Options. D s T T e T S ]
WARIGN NOUJINGSS VreIpe0 Paviovskil's Method

Open Channel Weighting Method  Paviovskil's Method
Cloaed Channel Weighting Method Paviovskif's Method

Results .

Normal Depth 0668 f#
Elevation Range 2608.79 to 2611.60 ft

Flow Area ' 1780
Wetted Perimeter 4129 fR
Hydraulic Radius 043 ft
Top Width 4124 1
Normal Depth 0.66 ft
Critical Depth 065 tt
Critical Slope 0.03091 U
Velocity 3.69 fus
Velocity Head 021 ft
Specific Energy 0.87 f#t

Bentiey Systems, Inc. Haestad Methods SolBiiatiqiefteswMaster V8I (SELECTseries 1) [08.11.01.03)
772017 6:32:01 PM 27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-208-755-1668 Page 2of 3



Worksheet for Q100 66 cfs

Froude Number 0.99

Flow Type Subcritical

Downstream Depth 000
Length’ 000 f
Number Of Steps o
lGVF Output Data-. L ]
Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Veloclty Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 068 ft
Critical Depth 065
Channe! Slope 0.03000 M
Critical Slope 0.03091 st

3772017 6:32:01 PM

Bentiey Systems, Inc. Haestad Methods SoiRiettayefTuwMaster VB) {SELECTseries 1) [08.11.01.09]

27 Stemons Company Drive Sufte 200 W Watertown, CT 08795 USA +1-203-755-1666
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Cross Section for Q100 72 cfs US

Project Description
Friction Method Manning Formula
Solve For Normal Depth

Input Data

Channel Slope 0.06000 fuft
Normal Depth 096 ft
Discharge 72.00 ft/s

Cross Section Image

2644.00
2643.00
2642.00
2641.00
2640.00
2639.00
2638.00
2637.00
2636.00
2635.00
2634.00

2633.00

0400  0+50 1400 1450  2+00
Station

Elevation

Bentley Systems, Inc. Haestad Methods SolBtiatidjePewMaster V8i (SELECTseries 1) [08.11.01.03]
3/14/2017 11:44:40 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for @100 72 cfs US

[Project Deséription < - RN
Friction Method Manning Formula
Solve For Nomal Depth
nputData RS
Channel Slope 0.06000 fim
Discharge 72.00 fss
Section Definitions
_staiion{t) . Eievationmy .

0+00 2644.00

0+08 2644.00

0407 2644.00

0+11 2843.27

0+13 2643.00

0+14 2642.84

0+19 2642.00

0+21 2641.66

0+24 2641.00

0+27 2640.56

0+29 2640.00

0+34 2639.12

0+34 2639.00

0+38 2638.68

0+37 2638.58

0+38 2638.40

0+41 2628.00

0+48 2637.17

. 0+49 2637.11

0+49 2637.07

0+50 2637.00

0+53 2636.40

0+53 2636.39

0+55 2636.00

0+55 2635.93

0+55 2635.93

0+57 2635.80

Bentley Systems, Inc. Haestad Methods SolBtiatidicitesMaster VBI (SELECTseries 1) (08.11.01.03)
712017 6:28:08 PM 27 Stemons Company Drive Suite 200 W Watertown, CT 06705 USA +1-203-756-1866 Page 1of 6



Worksheet for Q100 72 cfs US

InputData |, - = = . .o oEned R T Oty
L i (), L
0+62 ' 2635.97
0+82 2635.97
0+62 2635.97
0+62 2635.96
0+62 2835.95
0+73 2635.84
0+74 2635.81
0+74 263581
0+75 2635.78
0+76 2635.75
0+77 . 2635.62
0+80 263547
0+80 2635.48
0+83 2835.21
0+83 2635.19
0+83 2635.18
0+84 2635.06
0+85 2635.00
0+85 2634.94
0+85 2634.94
0+85 2634.92
0+86 2634.85
0+86 2634.80
0+86 2634.76
0+81 2634.00
0+85 2633.00
0+85 2632.90
0+85 2632.88
0+99 2632.81
1+03 2632.79
1+03 , 2633.00
1+08 2633.40
1+08 2633.42
1+07 2633.45
1+09 2633.70
1410 2633.73

Bentiey Systems, inc. Maestad Methods SolBYatidhetewMaster V8l (SELECTsertes 1) [08.11.01.03)



Worksheet for Q100 72 cfs US

T
> T 3 .

c T

e Do

InputData "~ - .

o Stitiong®y

 FlavatibR(R). v

1410

1+12
1+12
1+13
1+13
1+14
1+18
1+16
1+17
1+17
1+18
1+19
1+21
1+22
1+23
1+24
1425
1427
1+28
1+28
1+32
1+34
1+34
1+35
1+35
1+35
1+36
1+38
1437
1437
1437
1439
1+41
1+41
1+41
1+41
1+42

2633.78
2633.83
2633.84
2633.86
2633.88
2833.92
2633.98
2633.98

-2634.00

2634.00
2634.03
2634.09
2634.14
2634.15
2634.16
2634.13
2634.00
2633.94
2633.93
2633.92
2634.00
2634.09
2634.10
2634.01
2634.00
2634.00
2634.00
2634.00
2634.00
2634.11
2634.12
2634.49
2634.60
2634.60
2634.62
2634.64
2634.65

Bentiey Systems, Inc. Haestad Methods SolBuatidftewiMaster VBI (SELECTseries 1) [08.11.01.03]
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Worksheet for Q100 72

X

e epin

cfs US

inputData. = * -

- .Station (ﬁ):"

’

_ 7_1 Elevétpii:ﬁ"(ﬂj

1+45
1447
1+47
1447
- 1+48
1+50
1+514
1+53
1+56
1+39
1+63
1+64
1+85
1+70
1472
1+77
1+83
1+84
1+84
1+92
2+00
2+00
2+03
2+08
2+08
2+10
2+11
2+17

Roughness Segment Definitions

2634.91
2634.98
2634.99
2835.00
2635.18
2835.58
2635.74
2636.00
2636.46
2637.00
2637.73
2638.00
2638.14
2839.00
2639.23
2640.00
2640.96
2641.00
2641.05
2642.00
2642.70
2642.73
2643.00
2643.43
2843.70
2844.00
2644.00
2644.00

37/2017 6:28:08 PM

Bentiey Systems, Inc. Haestad Methods SolBUatidhftmwiaster VEi (SELECTseries 1) [08.11.01.03]

27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1668
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Worksheet for Q100 72 cfs US

[ W SM@moNn T ENuINg SMEugn ROUgNNESS Coemcrent ]
(0+00, 2644.00}) {2+17, 2644.00) 0.040

Options - - .~ ..~ . T e T e e ]

Lument xougnness vveighted
Method Paviovskii's Method

Open Channel Weighting Method Paviovskii's Method
Closed Channel Weighting Method ~ Paviovskii's Method

Resuls .~ oo oo o L Lo

Normal Depth 098 ft
Elevation Range 2632.79 to 2644.00 ft

Flow Area 1107
Wetted Perimeter 18.31
Hydraulic Radius 060 ft
Top Width 18.13 ft
Normal Depth 096 ft
Critical Depth 125 ft
Critical Slope 0.02088 fiht
Velocity 6.50 fus
Velocity Head 066 ft
Specific Energy 162 ft
Froude Number 147

Fiow Type ' Supercritical

GVFlnputData -~ . . . T o ]
Downstream Depth 000 #
Length' 0.00 #

Number Of Steps 0

[GVF-outputData . - - . <

Upstream Depth 0.00 fi
Profile Description

Profile Headloss 0.00 #
Downstream Velocity Infinity fis
Upstream Velocity Infinity /s
Normal Depth 096 fi
Critical Depth 125 f
Channel Slope 0.06000 fift

Bentley Systems, Inc. Haestad Methods SolBatisietewiaster VO8I (SELECTserias 1) [08.11.01.03)
3712017 6:28:08 PM 27 Slemons Company Drive Sulte 200 W Watertown, CT 08795 USA +1-203-755-1666 Page 50f 6



Worksheet for Q100 72 cfs US

'GVF OutputData- . - ; 5
Critical Siope 0.02089 fuft

Bentley Systems, inc. Haestad Mathods SolBtiatig}efitewMaster Val (SELECTseries 1) {08.11.01.03}
8712017 6:28:08 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-765-1666 Page 6 of 6



Cross Section for Q100 72 cfs mid

ProjectDescription_ . = #,~ w7 DI TR G R e e e Al

1

Friction Method Manrning Formula
Solve For Normal Depth

InputData. -

P

Channel Stope 003000 @M
Normal Depth 053 f#t
Discharge 7200 ftys

Cross -Section-image- © . -~ . : R s S

2691.50],
2630.50]
2630.00]
2629.50]
2629.00] \
2628.50] \
262800] | \ ................ [
w0 -\ g
262680] | :

Elevation

0+00 0420 0+40 0+60 0+80 1400 1420 1+40
Station

Bentiey Syatems, Inc. Haestad Methods SolBbotidftewiMaster VB! {SELECTserles 1) [08.11.01.03)
42017 11:45:27 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06785 USA +1-203-755-1666 Page 1 of 1



Worksheet for Q100 72 cfs mid

IProject Description i R L
Friction Method Manning Formula
Solve For Normal Depth
fnputData . -, . PR ]
Channe)l Stope 0.03000 f/ft
Discharge 7200 fi¥s
Section Definitions
. Stailon ) - __Elevaton i) -
0+00 2631.19
0+01 2631.27
0+02 2631.36
0+03 2831.42
0+04 2631.46
0+05 2631.49
0+05 2631.50
0+08 2631.51
0+08 2631.54
0+07 2631.53
0+07 2631.54
0+07 2631.54
0+08 2631.54
0+08 2631.54
0+08 2631.53
0+08 2631.53
0+09 2631.53
0+09 2631.52
0+09 2631.51
0+10 2631.51
0+11 2631.36
0+15 2631.03
0+15 2631.00
0+17 '2630.71
0+22 2630.06
0+24 2629.82
0+29 2629.11
Bentiey Systems, Inc. Haestad Methods SolBtatia}efitrMaster VB (SELEC Tsertes 1) [08.11.01.03]
27 Slemons Company Drive Sulte 200 W Watertown, CT 08785 USA +1-203-765-1666 Page 1 of 4
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Worksheet for Q100 72 cfs mid

linput Data - RN -
. Staton ()’ © . Elevation(fy . v 1o
0+30 2629.00
0+31 2628.89
0+32 2628.77
0+32 2628.75
0+32 2628.73
0+34 2628.37
0+37 2628.00
0+38 2627.88
0+44 -2627.00
0+52 2626.50
0+58 2626.34
0+62 2626.30
0+62 2626.30
0+85 2626.32
0+69 2626.36

0+76 2626.40

0+82 2626.44
0+82 2628.44
0+83 2626.45
0+83 2628.45
0+84 2626.45
0+85 2626.46
0+80 2626.45
0+92 2626.46
0+97 2626.50
1+05 2626.68
1+12 2627.00
112 2627.00
1+14 2827.29
1+19 2628.00
1422 2628.37
1+26 2620.00
1428 2620.31
1432 2830.00
1433 2630.23
1+38 2631.00

Bentiey Systems, Inc. Haestad Methods SolBtatidieftewiMaster V8i (SELECTseries 1) [03.11.01.03]

V772017 6:30:00 PM 27 Slemons Company Drive Sulte 200 W Watertown, CT 08785 USA +1-203-755-1666 Page 2of 4



Worksheet for Q100 72 cfs mid
lnputData -« .o T L T e s e T

Station(®) . - Elevafionif) -
1+42 2631.64

Options . - . .. . - . T T o
Lurrent Rougnness vveigniea IS
Method Paviovskii's Method
Open Channel Weighting Method Paviovskii's Method
Closed Channel Weighting Method Paviovskii's Method
Resuts” - R ]
Normal Depth 053
Elevation Range 2626.30 to 2631.64 ft
Flow Area 2210 @
Wetted Perimeter 6124 f
Hydraulic Radius 038 #&
Top Width 61.22 f
Normal Depth 053 f
Critical Depth 052
Critical Stope 0.03303 it
Velocity 326 fus
Velocity Head 0.16
Specific Energy 070 +#
Froude Number 0.98
Flow Type Subcritical
Downstream Depth 000 #
Length 000 fi
Number Of Steps o
GVFouputbata . . - - . .. 7]
Upstream Depth , 0.00 f
Profila Description
Profile Headloss ‘000 #
Downstream Velocity Infinity fUs

Bentley Systemns, Inc. Haestad Methods SolBYetidlefitewMaster VB (SELECTseries 1) [08,11,01.03)
37/2017 6:30:00 PM 27 Siemons Company Drive Sulte 200 W Watertown, CT 08795 USA +1-203-766-1668 Page 3 of 4



Worksheet for Q100 72 cfs mid
GVFOutputData. -« . -c oo i0 o - oo e s T T T

Upstream Velocity Infinity
Normal Depth 0.53
Critical Depth 0.52
Channel Slope 0.03000
Critical Slope 0.03303

Bentiey Systems, inc. Haestad Methods SolBbetidieitmeMaster VBI {SELECTseries 1) {08.11.01.03]
3/7/2017 6:30:00 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA #1-203-755-1666 Page 4 of 4



Cross Section for Q100 72 cfs DS

Project Description - ' .. et ot et T g D e e TR T e e ]

Friction Method Manning Formuta
Solve For Normal Depth

Channel Slope ‘ 0.02000 M
Normal Depth 035
Discharge 7200 fivs

T S T e A N S T R Ted W ’
'LCross-Sect_lqn.lmage,y._ N N ST A R I L ST {

2619.25]
2619.15]
2619.10]
2619.05]

wess] N/ L
2618.90;
261885]
2618.80]
2618.75]
2618.70]
261865
0+00 ' 0+20  0+40 0460 0480 1400
Station

Elsvation

Bentley Systems, Inc. Haestad Methods SolBatis}eRit=wiMaster V8i (SELECTserfes 1) [08.11.01.03)
MU2017 11:46:51 AM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-785-1668 Page 1ot 1



Worksheet for Q100 72 cfs DS

PProject Description- " . 1
Friction Method Manning Formula
Sotlve For Normal Depth
input Data R
Channel Slope 0.02000 fM
Discharge 7200 s
Section Definitions
L ation(H) _Elevation )
0+00 2619.00
0+04 2618.01
0+0S5 2619.01
0+08 2819.00
0+09 2618.99
0+15 2618.95
0+21 261893
0+21 2618.93
0+21 2618.93
0+30 2618.98
0+34 2619.00
0+44 2619.04
0+46 2619.01
0+48 2619.01
049 2619.01
0+51 2619.01
0+51 2619.01
0+53 2619.00
0+53 2819.00
0+56 2619.00
0+61 2618.95
0+61 2618.95
0+61 2618.95
0+61 '2618.95
0+64 2618.92
0+68 2618.90
073 2618.90
Bentiey Systems, Inc. Haestad Methods SolBiatidpeRtwsMaster VEI (SELECTseries 1) [08.11.01.03]
§712017 8:30:26 PM 27 Stemons Company Drive Sulte 200 W Watertown, CT 08788 USA +1-203-755-1668 Page 1 of 3



Worksheet for Q100 72 cfs DS

inputData . - -~ .~ - . - R R .
L stationy -0 ¢ i Elevation () ,
0+75 2618.91
0+79 2618.90
0+80 2618.89
0+81 2618.86
0+84 2618.88
0+86 2618.88
0+93 2618.99
0+84 2619.00
0+86 2619.01
1+08 2619.04
1408 2619.04
1+08 2619.04
1+10 2619.00
1410 2618.99
1+11 2619.00
1411 2619.00
1411 2619.00
1412 2619.00

Options _ - 4
Lurremt ougnness vveigniea Paviovskii's Method

Method
Open Channel Weighting Method Paviovskil's Method

Closed Channel Weighting Method Paviovskii's Method

Results 3 K
Normal Depth 035 f

Elevation Range 2618.86 to 2619.04 R

Flow Area 2671 @

Wetted Perimeter 11194 f

Hydraulic Radius 024

Top Width 11152

Normmal Depth 035 #

Bentiey Systems, inc. Haestad Methods SoiBtietidpeitewMaster VBI (SELECTseries 1) [08.11.01.03]
8/712017 6:30:26 PM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1668 Page 20t S



Worksheet for Q100 72 cfs DS

Critical Depth 034 #
Critical Slope 0.02136 fim
Velocity 270 fis
Velocity Head 0.11
Specific Energy 0.46
Froude Number 0.97
Flow Type Subcritical
GVFInput Data e o "
Downstream Depth 0.00 #
Length 000 #
Number Of Steps 0
\GVF Output Data .~ S i ]
Upstream Depth .00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity  fis
Upstream Velocity Infinity fis
Normal Depth 035 f
Critical Depth 0.34 f#
Channel Slope 0.02000 fim
Critical Slope 0.021368 M
Bentley Systers, Inc. Haestad Methods SolBiatidlfreMaster VB (SELECTgeries 1) [08.11.01.03]
8/712017 6:30:26 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 08785 USA +1-203-755-1666 Page Sof 38



Sili Scour Calculations



Sill Scour Computation Sheet
Project Name: DM Parcel 19 Location: Galloway Wash

Methodology from "Computing Degradation and Local Scour” by E. Pemberton and J. Lara, 1984,
Technical Guideline for Bureau of Reclamation, pages 40-45, equation type "D"

100-year discharge = 1,070 cfs Long-term degradation = 1.00 ft
Total flow area (u/s) = 150 ff Total flow area (d/s) = 164.00 ft’
Total top width (u/s) = 204 ft Total top width (d/s) = 123.00 ft
Mean flow depth (u/s) = 074 ft Mean flow depth (d/s) = 133 ft
Discharge per foot = 525 cfs/ft WSEL (u/s) = 2587.27 ft
WSEL (d/s) = 2584.88 ft
Veronese (1937)
ds - KH To‘225q0454 _ dm ds = depth of scour (ft)
K= 1.32 1.32 inch-pound units
Hy = 3.52 head from U/S to D/S
ds= 3.0 ft q= 5.25 discharge per unit width (cfs per ft)
d, = 133 D/S mean water depth
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Project Name: DM Parcel 19

Sill Scour Computation Sheet

Location: Wash A

Methodology from "Computing Degradation and Local Scour”" by E. Pemberton and J. Lara, 1984,

Technical Guideline for Bureau of Reclamation, pages 40-45, equation type "D"

100-year discharge = 708

Total flow area (u/s) = 106

Total top width (u/s) = 246

Mean flow depth (u/s) = 0.43

Discharge per foot = 2.88
Veronese (1937)

K=

1.32
3.58

2.88
1.01

Long-term degradation = 100 ft
Total flow area (d/s) = 190.00 ft
Total top width (d/s) = 189.00 ft
Mean flow depth (d/s) = 101 ft
WSEL (u/s) = 2589.80 ft
WSEL (d/s) = 2587.70 ft

ds = depth of scour (ft)

1.32 inch-pound units
head from U/S to D/S
discharge per unit width (cfs per ft)

D/S mean water depth




Cross Section for Pima Wash A East

EY] A

PProject Description """

Friction Method Manning Formula ’
Solve For Normal Depth

InputData

Channel Slope 0.02500 f
Nommna! Depth 1.10 f
Discharge 708.00 fii/s

ICross Section Image .~ .*

259400
2593.50]
2593.00]
2692.50
2562.00]
2591.50] | .
2591.00]) ’
2580.50] ]'
2590.00] {
2589801 | |
2589.00]
268850] | e o
2588.00] & J e
2587.50]

Elsvation

0+00 0+50 1400 1450 2400 2450 3+00 3+50
Station

Bentley Systems, Inc. Haestad Methods SolBatidffaowMaster VBI (SELECTserles 1) [08.11.01.03)
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Worksheet for Pima Wash A East

IProject Description - ]
Friction Method Manning Formula
Solve For Normal Depth
Input Data ]
Channel Stope 0.02500 fiR
Discharge 717.00 fs.
Section Definitions
. Station(ff) - Elevation {f)
0+00 2594.00
0+14 2590.00
0+15 2589.00
1+22 2588.00
1432 2587.30
1+59 2587.30
1+71 2588.00
1+84 2588.20
1+93 2588.00
2+08 2587.80
2+19 2568.00
2435 2588.20
2445 2588.00
2+56 2588.00
2+61 2588.10
3+24 2588.10
3+28 2589.00
3+42 2590.00
3+56 2581.00
Roughness Segment Definitions
. Stan'sidtion . Ending Statior _ . Roughrieés Codfficient . - _
(0+00, 2594.00) (3+56, 2591.00) 0.020

Bentey Systems, Inc. Haestad Methods SolBatideRewMaster VB) (SELECTsertes 1) [08.11.01.03]
31372017 4:48:03 PM 27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1668 Page
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Worksheet for Pima Wash A East

fOrjfidns R TSI 77‘4 Sl T e 'F\.,‘“ £l N ]
Mathad | gnness wegniea Paviovskii's Method

Open Channel Weighting Method Paviovskii's Method

Closed Channe! Weighting Method Paviovskii's Method

I@sdlts - .,—_—-h - e e ]
Normal Depth . 110 #®
Elevation Range 2587.30 to 2594.00 ft

Flow Area 10671 2
Wetted Perimeter 248,73 #
Hydraulic Radius 043 #
Top Width 24664
Normal Depth 110 #
Critical Depth 132 f#
Critical Slope 0.00691 fi/ft
Velocity 6.72 fus
Velocity Head 0.70 ft
Specific Energy 180 ft
Froude Number 1.80

Flow Type Supercritical

IGVF InputData . - © .o o e T
Downstream Depth ' 0.00 f
Length 000 ft
Number Of Steps 0
Upstream Depth 0.00 f
Profile Description

Profile Headloss 0.00 #
Downstream Velocity infinity  fi/s
Upstream Velocity Infinity  fi/s
Normal Depth 110 f
Critical Depth 1.32 #
Channel Slope 0.02500 fft
Critical Slope 0.00891 fift

Bantiey Systems, Inc, Haestad Methods SolBuetfiiafiesMaster V8I (SELECTseriea ) [08.11.01.03]
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Cross Section for Pima Wash A West
[P'-roi‘.ecﬂtunescﬁph‘-oh B "‘;‘ . .‘: \‘:: ‘l‘.‘ R A‘;""‘ :’ - : - _~' , 0 BN '\ s .,". . o b ‘ ‘ .,,f",v ',.: _-:-f.;"e?: -—]

Friction Method Manning Formula
Sotve For Nomnal Depth

lnputiData -~ - <o eegn o T T e T e s e e

Channet Slope 0.01000 fift
Normmal Depth 272 #
Discharge 708.00 f/s

Cross'Séction Image -+ -~ ~ . . LM T

2590.00]
2589.50]

2589.00]
2588 50

2588.00
2587.50]

2687.00]

Elevation

2586.50]

258550] @ o \_I -

I L

0+00 0+50 1400 1+50 2400 2450 3+00
Station

Bentley Systems, Inc. Haestad Methods SolBtintiqjefitewMaster VB! (SELECTseries 1) {08.11.01.03]
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Worksheet for Pima Wash A West

[Project Description™ -». o
Friction Method Manning Formula
Solve For Nomal Depth
inputData A
Channel Slope 0.01000 fMm
Discharge 717.00 s
Section Definitions
__Station;{®)  Elevation {f)
0+00 2590.00
0+16 2589.00
0+79 2588.00
1+23 2587.00
1427 2588.00
1432 2585.00
1+59 2585.00
1+62 2586.00
1473 2587.00
2+29 2587.00
2+56 2587.00
2+89 2588.00
3+22 2589.00
3+40 2590.00
Roughness Segment Definitions
, | Stait Statioh_ . EndingSttion ... RoughiessiCoatflent .
(0+00, 2590.00) (3+40, 2590.00) 0.040
Options
Lurrent rrougniness weigniea Paviovakii's Method
Open Channel Weighting Method Paviovskil's Method
Closed Channel Weighting Method Paviovskit's Method

Bentley Systems, Inc. Haestad Methods SolBati€jeftmwMaster VBi (SELECTsertes 1) [08.11.01.03)
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Worksheet for Pima Wash A West

Nonmal Depth 273 #

Elevation Range 2585.00 to 2590.00 ft

Flow Area 19177 @

Wetted Perimeter 18983 ft

Hydraulic Radius 101 #

Top Width 18948 #

Normal, Depth 273 #

Critical Depth 243 #

Critical Slope 0.02487 futt

Velocity 374 fUs

Velocity Head 02 #

Specific Energy 295 ft

Froude Number 0.66

Flow Type Subcritical

GVF InputData U, i T -

Downstream Depth 000 +#

Length 000

Number Of Steps 0

IGVF Qutput Data’

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 000 f

Downstream Velocity Infinity ft's

Upstream Velocity Infmity fts

Normal) Depth 273 #®

Critical Depth 243 f

Channel Slope 0.01000 M

Critical Slope 0.02487 futt
Bentiey Systems, Inc. Haestad Methods SolBiiatie}efitesMaster VBI (SELECTaeries 1) [03.11.01.03)
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Scour Calculations



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;
Dits = long term degradation, in feet;

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

For channel reaches with curvature:
Dgs = 0.219*Q10070.4

Long term degradation:
Dlts = 0.02*Q100"0.6

Project Name: DM 19 Location:  Galloway Wash

Input Data:
Q100 = 1072 cfs

Ds = 3.87 fr for straight channel
Ds = 488 fi otherwise

Recommended Scour Depth = 5.0 ft

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

N:\2016\1 84434\Project Support\Reports\Drainage\90% Drainage Report\Spreadsheets\SS5-
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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 + Dlts
where:
Ds = total scour depth, in feet;
Dgs = general degradation, in feet;

Dlits = long term degradation, in feet;

For straight channel reaches:
Dgs = 0.157*Q1000.4

For channel reaches with curvature:
Dgs =0.219*Q10070.4

Long term degradation:
Dlts = 0.02*Q10070.6

Project Name: DM 19 Location: Wash A

Input Data:
Qloo= 460 cfs

Ds = 262 ft for straight channel
Ds = 334 1t otherwise

Recommended Scour Depth = 40 fi

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




Erosion Hazard Setback Calculations



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION

Erosion Hazard Limit

WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Description: Desert Mountain Parcel 19

Date: 13-Mar-17

Location: City of Scottsdale, Arizona

Reference: ~ Drainage Design Manual for Maricopa County

ADWR Erosion Hazard Setback Equations
State Standard for Watercourse System Sediment Balance
SSA 596, LMSA-5, September 1996

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

For channels with obvious sethack = 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

FOR WORST CASE SCENARIO
, ADWR
Wash Q100 Erosion Hazard
Name Discharge Setback (EHS)
(in) ()
Wash A 460 53.6
{bend) '
Wash A 460 214
Galloway Wash 1072 81.9
(bend) o~ —
Galloway Wash 1072 32.7
Note:

The minimum EHS is 20' for Straight Channeis
Worst Case Scerio is the wash with the highest peak 100-year discharge.



APPENDIX E

Supporting Documentation

Master Drainage Report for Desert Mountain Parcel “C” -
Desert Mountain Parcel C Masterplan Exhibit



