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1.0

INTRODUCTION
1.1. Site Location

The NWC of La Canada / Naranja site (herein referred to as the project site) is
located within Section 3, Township 12 South, Range 13 East, Gila and Salt River
Meridian, Oro Valley, Pima County, Arizona. A location map (Figure 1) is located
in Appendix A.

1.2. Site Description

The project site within the project boundary has an area of approximately 2.8-
acres. As depicted on the aerial photo (Figure 2), the site consists of undeveloped
land, covered with desert brush with an average cover density of 20%, and a mixed
soils group of 41% Type A, 41% Type C and 18% Type D (see Figure 4). Note,
for the purpose of this report and the use of PC-Hydro for hydrologic analysis, Type
A soils will be treated as Type B soils. The site is bound to the north and west by
a regulatory wash (herein referred to as Wash 1), Naranja Drive to the south, and
La Canada Drive to the east. The developable area of the site outside of the
regulatory wash is approximately 2.2 acres in size. The parcel is part of the El
Conquistador Country Club Planned Area Development (PAD), the underlying
zoning is C-2.

1.3. Purpose and Objectives
The purpose and objectives of this Drainage Report are to:

1. Provide supporting information required for the Site Plan drainage
scheme, which meets or exceeds the Town or Oro Valley drainage
design criteria.

2. Provide the onsite Federal Emergency Management Agency (FEMA)
Special Flood Hazard Areas (SFHA), if applicable.

3. Determine the offsite and onsite peak discharges. The 100-year
storm-event was calculated for design purposes.

4. Comply with the Town or Oro Valley Detention, First Flush Water
Quality, Water Harvesting, Stormwater Pollution Prevention Plan
(SWPPP), and avoidance of the Waters of the US (WUS)
requirements.

5. Provide the existing and proposed regulatory floodplain limits,
together with the associated Building Erosion Hazard Setback
(BEHS), if applicable.

6. Determine the required onsite drainage improvements to convey the
runoff through the project site.

7. Identify easements or right-of-way requirements needed for
drainage.
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1.4. Previous Studies

Oro Valley Town Wide Drainage Study Hydrologic Model using HEC-1

Published grading plan produced by T and T Engineering LLC dated

10/01/2012

e La Canada Drive construction plans produced by Kittelson & Associates,
Inc. dated 3/17/09.

e Preliminary Hydrology Report for NWC La Canada & Naranja, prepared by

Cypress Civil, dated April 16, 2021, was previously submitted to the Town

of Oro Valley. The report was not approved by the Town, but first review

comments were provided. Those comments have been reviewed and

addressed in this report.

1.5. Long-Term Maintenance Responsibilities

The proper functioning of the drainage systems described in this report are
dependent on the owner providing, annual and continuous maintenance to the
drainage improvements. The firm responsible, at the time of this report, for the
ownership, operation, scheduled and unscheduled maintenance and liability of
drainage improvements and common areas detailed on this report is:

LA CANADA / NARANJA LLC
Attn: c/o Bob Schwartz

PO Box 57037

Tucson, AZ 85732
bobonthecoast@usa.net

PH: (520) 444-5005

Maintenance guidelines and checklist are provided within Appendix F. Additional
recommended maintenance for Wash 1 is described within Section 4.0.

1.6. Methodologies and Procedures

The drainage scheme for this project was determined in accordance with the
existing topographic and drainage features. The drainage analyses were
completed using the following methodologies and procedures:

1. The Federal Emergency Management Agency (FEMA) floodplain
limits and Special Flood Hazard Areas (SFHA) were obtained from
the Flood Insurance Rate Map (FIRM) Panel 04019C1090L effective
June 16, 2011(See Figure 3).

2. The offsite topographic information, offsite and onsite hydrologic soil
types, and cover density were obtained from the Pima County GIS
PimaMaps site.

3. The onsite topographic information was taken from a field survey
dated December 9, 2020.
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2.0

4. The offsite and onsite peak flows for the existing and proposed
conditions were calculated utilizing the Pima County Regional Flood
Control District (PCRFCD) PC-Hydro program, version 7.1.

5. The proposed non-regulatory channels were modeled using the
Federal Highway Administration Hydraulic Toolbox program, version
4.4.

6. The proposed sidewalk concrete scuppers were modeled using
Equation 10.16b of the SMDD manual.

7. Proposed detention basin routing was performed using the U.S.
Army Corps of Engineers HEC-HMS software.

8. The proposed building stormdrain were modeled using the Federal
Highway Administration HY-8 program version 7.70.1.

9. The project is more than 1 acre in size and will require preparation
of a SWPPP.

HYDROLOGY
2.1. Offsite Conditions

Several sources were used to analyze offsite flows impacting the project site.
Quantified flows from previous studies came from 4 different sources which include
the Oro Valley Town Wide Drainage Study Hydrologic Model using HEC-1, a
published grading plan produced by T and T Engineering LLC dated 10/01/2012,
La Canada Drive construction plans produced by Kittelson & Associates, Inc. dated
3/17/09, and Cypress Civil.

100-YEAR PEAK DISCHARGE COMPARISONS

CP Tand T La Canada
OV HEC-1 Engineering Plans Cypress
[cfs] [cfs] [cfs] [cfs]

CP-1 354 709 N/A 696

CP-2 121 291 178 121

Due to discrepancies between these evaluations, CMG Drainage evaluated our
own discharges as summarized below. It is our recommendation that the values
below be utilized for this site analysis.

Two offsite watersheds impact this project site and make up the flows within Wash
1 located in the north and west side of the property. Offsite watersheds OS1 and
OS2 convey southwesterly towards the site as shown in Offsite Drainage Map -
Figure 5. The Wash 1 channel is entirely rock lined in the north, the bottom is
natural in the west. Minimal local scour has occurred where the channel bottom
goes from rock lined to natural. The downstream culvert under Naranja Drive
serves as a grade control structure which decreases scour potential, however
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scour protection is provided in the channel where the bottom is natural. No
historical changes in channel alignment have occurred within this lined channel or
within the offsite watershed watercourse areas as the offsite watersheds are
entirely built out.

Offsite watershed OS1 is primarily made up of existing residential properties and
roadways; however, golf course greens make up a portion of the watershed west
of La Canada. The watershed conveys southwesterly to the northwest corner of
the site at approximately 1.9% slope. Offsite watershed OS2 is made up of existing
residential properties and roadways. The watershed conveys southwesterly to the
northeast corner of the site at approximately 2.1% slope.

The offsite turn lane improvements have a negligible effect on flows within La
Canada Drive and Naranja Drive. The turn lane within Naranja Drive increases
impervious area by 0.07 acres and results in additional peak flow of 0.8 cfs. The
turn lane proposed in La Canada Drive results in an increase in impervious area
of 0.04 acres and an increase in peak for flow 0.4 cfs. Increases in peak flow rates
resulting from the proposed turn lanes will have no effect on roadway capacities.

The hydrologic data sheets are included within Appendix B. Hydrologic summaries
of Offsite Watersheds OS1 and OS2, and Concentration Point CP-1 (which
includes existing onsite watershed A, OS1 and OS2) are located below. See
Section 2.2 for more information about existing onsite watershed A. The Offsite
Drainage Map (Figure 5) depicts the associated watershed delineations and
concentration points (CPs).

OFFSITE WATERSHED PEAK FLOWS

Watershed Area Q2 Q10 Q25 Q100
[Ac] [cfs] [cfs] [cfs] [cfs]

0s1 53.2 55.6 121.2 161.1 235.8
0Ss2 40.7 79.9 143 181.9 254.2

COMBINED OFFSITE AND EXISTING ONSITE WATERSHED PEAK FLOWS

CP Area Q2 Q10 Q25 Q100
[Ac] [cfs] [cfs] [cfs] [cfs]
CP-1* 96.7 126.5 259.9 341.8 488.6

*CP-1= OS1+0S2+Exist. A. Utilized for Wash 1 HEC-RAS analysis
2.2. Existing Onsite Conditions
The existing site drains from east to west with an average slope of 1%. A majority

of the site runoff enters Wash 1 along the west site boundary. The existing site
appears to have been cleared of vegetation sometime between 2012 and 2013.
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Dense vegetation remains within the banks of the regulatory wash along the north
and west site boundaries. Offsite regulatory flows that convey to Wash 1 are
contained within the channel banks and no breakout flow occurs onto the site. See
Section 4.0 for additional regulatory floodplain information.

Existing onsite watersheds 1E and 2E are delineated within the developable area
and do not include areas within the site associated with Wash 1. Watershed 1E
and 2E peak flow rates will be used for comparison to the proposed condition peak
flow rates and detention basin design. A summary of existing onsite peak flow rates
associated with 1E and 2E, and combined Concentration Point CP-A is included
in the table below. Concentration Point CP-A is based on the overall property area,
including areas of Wash 1 not included in watersheds 1E and 2E. See EXxisting
Drainage Map - Figure 6 for existing watershed delineation and the location of the
concentration points. Concentration point CP-A can be found on Figure 5.
Hydrologic data sheets are included in Appendix B.

EXISTING ONSITE WATERSHED PEAK FLOWS

Watershed Area Q2 Q10 Q25 Q100
[Ac] [cfs] [cfs] [cfs] [cfs]

1E 0.4 0.6 1.2 1.6 2.2

2E 1.8 2.9 5.6 7.2 10.1

COMBINED OFFSITE WATERSHED PEAK FLOWS

CP Area Q2 Q10 Q25 Q100
[Ac] [cfs] [cfs] [cfs] [cfs]

CP-A* 2.8 3.8 8.3 11.2 15.7

*CP-A = Area within Property Boundary. Utilized for Wash 1 HEC-RAS analysis
2.3. Proposed Onsite Conditions

The proposed project consists of the development of (3) office buildings, (1) drive-
thru restaurant, the associated parking, PAALs, landscape improvements, and
drainage improvements. In the proposed condition, the existing Wash 1 will remain
unchanged. A proposed drainage easement for Wash 1 is located on the site as
shown on Figure 7.

The project site was divided into 6 proposed watersheds. Watersheds 1 through 4
convey to proposed detention/retention basins which detain flows to critical basin
values in the 2-, 10-, 25- and 100-year storms. The hydrologic data sheets are
included within Appendix B and Figure 7 depicts the associated concentration
points. The following table includes the proposed onsite peak flow rates as well
as the cumulative peak flow rates. The cumulative peak flows rates include the
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detained values associated with each proposed detention basins. See Section 3.2

for more information on proposed detention on the site.

PROPOSED WATERSHED DESIGN FLOWS

7 |2 | O b b 8
n |82 |5 |2 |2 |8%| 2% |Ea7|£92|csgy |£8%
5 12215 |9 |g 38| 38 |g¥5 (208|588 588

o |o b a a o A
1P | 02 |06 10| 12 | 1.7 | BASH1 05 05 06 0.7
2P | 14 | 45 | 7.7 | 96 | 127 | BAS2 1.1 2.4 26 47
3P | 020 | 05| 09| 12 | 15 | BAS3 0.3 06 0.8 1.0
4P | 04 | 17 | 24 | 29 | 36 | BAS4 15 2.1 26 3.3
5P | 01 | 02| 04| 05 | 06 2 2 - - 2
6P | 01 |01 |01 | 02| 03 2 2 - - 2
30 STORMWATER DETENTION AND RETENTION REQUIREMENTS

Per the Town of Oro Valley Department of Public Works Drainage Criteria Manual, dated
February 1, 2010, all basins within the Town of Oro Valley shall be considered Critical
Basins. Detention must be provided for all qualifying developments for the 2-, 10-, 25-
and 100-year storm events.

First Flush collection systems are required on the site to capture and isolate the most
polluted portions of runoff. First Flush retention is provided within the bottom 4-inches of
4 proposed basins to treat the first 2-inch of runoff over the proposed parking lots and
PAALs. A majority of the site is made up of equal parts of Hydrologic Soils Types A and

C and is expected to infiltrate within 12- hours after a rainfall as required.

3.1.

First Flush

The First Flush volume is summarized below for asphalt areas within Local
Watersheds 2P.1 and 4P.2. The runoff volume associated with the first /z-inch of
runoff will be retained within the first 4-inches of Basins 2 and 4 respectively.
Appendix D for the required First Flush retention volumes.

NWC of La Canada / Naranja
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FIRST FLUSH REQUIRED VOLUMES

Basin Area of Asphalt [ac.] [ Required Volume [cf] | Required Volume [af]
2P.1 0.66 1138 0.026
4P.2 0.11 190 0.004

First flush volumes provided in each basin are summarized below.

FIRST FLUSH VOLUME PROVIDED

Basin Volume* [Ac.Ft.]
BAS 1 0.004
BAS 2 0.032
BAS 3 0.004
BAS 4 0.004

*@ 4-inches of depth

Paved surfaces do not drain to Basins 1 and 3; however additional First Flush
Water Harvesting volume is provided within Basins 1 and 3 and will provide
additional first flush applications to rainfall on associated building rooftops.

3.2. Detention/Retention Basins

Four basins (Detention/Retention Basins 1 through 4) are proposed to meet the
Town of Oro Valley Critical Basin requirement. The outlets for Basins 1 and 3
consist of a 12-inch bleeder pipe with a 6-inch orifice plate at the upstream end of
the pipe. The Flowline of the orifice opening is set to 4-inches above the bottom
of the basin. The Basin 2 outlet consists of an 18-inch pipe with no orifice plate.
The flowline is set 4-inches above the basin bottom. The Basin 4 outlet consists
of (2) 12-inch pipes with flowlines set to 4-inches above the basin bottom. The
orifice pipes will outlet through the bank protection of Wash 1, repair around the
excavation will be required. Figure 7 depicts the location of the basins. Appendix
D contains the HEC-HMS calculations.
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EXISTING VS. PROPOSED PEAK FLOWS EXITING PROJECT SITE

Watershed/CP Q 2 Year Q 10 Year Q 25 Year Q 100 Year
[cfs] [cfs] [cfs] [cfs]
o © © i) ie]
g 5 Sl s | 2 8| 2| 2| 2| &
k2] 8 k2] 8 k2] 8 k2] 8 k2] 2
x o > o X o X o X o
iL a L5 o L5 a iL a iL a
1E | BAS1+5P | 0.6 0.6 1.2 0.7 1.6 0.8 2.2 1.1
BAS2+BA
2E | S3+BAS4 | 2.9 24 5.6 4.4 7.2 4.8 10.1 7.8
+6P
The following table summarizes the basin parameters.
DETENTION BASIN SUMMARY TABLE
BASIN | Q100 | Q100 | Volume Total WSEL | Basin Basin Pipe Outlet
In Out | Detained | Basin Top Bottom | Outlet Type
[cfs] | [cfs] [ac-ft] Volume [ft] [Elev.] | [Elev.] FL
[ac-ft] (Elev.)
1.7 0.7 0.019 0.037 10.15 | 11.00 9.00 9.3 6-in
ORIFICE
12.7 4.7 0.203 0.215 9.91 10.00 8.17 8.5 18-in PIPE
1.5 1.0 0.012 0.042 8.14 10.00 7.00 7.33 6-in
ORIFICE
3.6 3.3 0.013 0.023 8.49 9.24 7.24 7.6 (2) 12-in
PIPE

4.0

4.1.

REGULATORY FLOODPLAINS
Existing Conditions

Per the FEMA FIRM panel 04019C1090L, the project site is located within a Zone
X (areas outside the 500-year floodplain).
portion of the FIRM map.

Figure 3 in Appendix A contains a

The project site contains 1 regulatory existing floodplain (Wash 1), portions of
which are channelized along the north and west project boundaries. Per the La
Canada Drive roadway plans, the existing (4) 36-inch RCPs convey flows westerly
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under La Canada Drive to the upstream end of the onsite channel, at the northeast
corner of the site. The downstream end of the onsite channel is an existing 1-cell
16-x12-ft Concrete Box Culvert (CBC) with 12-ft wide raised cart path. A cross
section of the CBC is included in Appendix F. The starting water surface elevation
for the model is set to the headwater elevation of the CBC, calculated using FHA
Hydraulic Toolbox. The unusual shape of the CBC is modeled as a double culvert,
a 4-ft x 12-ft and a 12-ft x 9-ft. The starting water surface elevation is 2706.25.
Flows break out to the existing basin west of the channel but are contained within
the basin. The channel is fully lined along the north and northwest project
boundary. After the curve in the northwest corner of the site, the channel is bank
protected with a natural bottom and 3-ft scour protection. The existing floodplain
was modeled using HEC-RAS Version 6.1 as a subcritical model. The following
table summarizes the HEC-RAS results. HEC-RAS and Hydraulic Toolbox output
is included in Appendix E.

The existing Wash 1 was modeled under its current vegetated state without any
maintenance. Manning’s roughness values were assessed in the field and applied
based on densely vegetated channel conditions. See Figure 6, for existing locally
regulated floodplain limits and HEC-RAS cross sections.

Although the Wash 1 hydraulic analysis was performed based on the current
vegetated state, it is our recommendation that brush and trees less than 3-inches
in diameter within the channel should be cleared every two years, and branches
should be trimmed up to 48-inches off the ground.

WASH 1 EXISTING HEC-RAS SUMMARY TABLE

River Station Q100 WSEL Max Chl Velocity
[cfs] [ft] Flow Depth [ft/s]
[ft]
711 254.2 2710.39 29 1.9
636 2542 2710.15 3.9 1.9
561 254.2 2709.88 4.2 2.2
487 2542 2709.69 4.3 1.7
410 2542 2709.54 4.5 1.7
368 254.2 2709.35 4.5 2.5
311 488.6 2707.86 3.6 6.3
237 488.6 2706.65 4.6 6.2
162 488.6 2706.36 5.7 4.7
87 488.6 2706.27 6.2 3.5
16 488.6 2706.25 7.0 21
NWC of La Canada / Naranja 9
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4.2. Building Erosion Hazard Setback (BEHS)

Per the Improvement Plans for Canada Hills, Village 15, Lots 1-112 As-Built
Drawing, dated January 27, 1992, prepared by Cella Barr and Associates, Wash
1 is fully lined along the north property boundary and the northwest bend, but
becomes bank lined and a natural bottom with scour protection to a depth of 3-ft
along the western property boundary. See Appendix F for a copy of the As-Built
Plans. A BEHS is not necessary for Wash 1.

4.3. Proposed Conditions and Encroachment

Proposed Building 1 currently encroaches into the Wash 1 floodplain. A proposed
condition encroachment analysis was performed to raise the southern bank of the
floodplain to an elevation equal to the water surface elevation and required
freeboard. Like the existing condition, the starting water surface elevation is
2706.25. Flows break out to the existing basin west of the channel but are
contained within the basin. The encroachment resulted in a 0.1-ft rise in HEC-RAS
cross sections 311 through 487. Velocity increases are below 10% from the
existing condition. The entire channel will be part of an additional public drainage
easement proposed with this site. A summary table of the Proposed Condition
HEC-RAS results can be found below, followed by an encroachment summary
table. See Figure 7 for the proposed floodplain limits and HEC-RAS Cross
Sections.

WASH 1 PROPOSED HEC-RAS SUMMARY TABLE

River Q100 WSEL Max Chl Velocity Freeboard Min.
Station | [cfs] [ft] Flow Depth [ft/s] [ft] Channel
[ft] Depth

[ft]

711 2542 | 2710.42 29 1.9 0.5 3.4
636 2542 | 2710.20 4.0 1.9 0.7 4.7
561 2542 | 2709.94 4.2 2.2 0.7 5.0
487 2542 | 2709.76 4.4 1.7 0.7 5.2
410 2542 | 2709.61 4.6 1.7 0.8 5.4
368 2542 | 2709.43 4.6 2.5 0.8 5.4
311 488.6 | 2707.96 3.7 6.1 0.7 4.4
237 488.6 | 2706.65 4.6 6.2 0.9 5.4
162 488.6 | 2706.36 5.7 4.7 1.0 6.7
87 488.6 | 2706.27 6.2 3.5 1.1 7.2
16 488.6 | 2706.25 7.0 21 1.2 8.2
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5.0

ENCROACHMENT ANALYSIS

River Station Existing Proposed Change in
WSEL WSEL Elevation
[ft] [ft] [ft]

711 2710.39 2710.42 +0.03
636 2710.15 2710.20 +0.05
561 2709.88 2709.94 +0.06
487 2709.69 2709.76 +0.07
410 2709.54 2709.61 +0.07
368 2709.35 2709.43 +0.08
311 2707.86 2707.96 +0.10
237 2706.65 2706.65 +0.00
162 2706.36 2706.36 +0.00
87 2706.27 2706.27 +0.00
16 2706.25 2706.25 +0.00

LOCAL HYDROLOGY AND HYDRAULICS

Several drainage structures will be required to convey the onsite flows through the
project site. These structures consist of sidewalk scuppers, curb openings, and
Figure 8 depicts the local drainage structures together with the
Local watersheds made up solely of

storm

associated local contributing watersheds.
building rooftops were calculated based on a 10 cfs/acre unit peak flow values. All
other local watershed peak flows are based on unit peak flow value of the

drain.

associated proposed watershed.
watershed design peak flows for the 100-year storm event.

5.1.

Scuppers were calculated for the following concentration points (CPs). The 10-
year peak flow values with clogging factor were compared to the 100-year peak

The following table summarizes the local

LOCAL WATERSHED DESIGN FLOWS

Watershed Area Q100
CP [Ac] [cfs]
1P.1 0.12 1.2
2P.1 1.16 104
3P.1 0.12 1.2
4P.1 0.16 1.6
4P.2 0.17 1.5
Scuppers

NWC of La Canada / Naranja
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flow value without clogging factor to ensure both requirements are met. Appendix
C contains the hydraulic models and Figure 8 depicts the CPs.

SCUPPERS
Cells
CP S =Gl Required
[cfs] Type
[#]
4P.2 2 2 1

5.2.

Curb Opening

The curb opening location is depicted on Figure 8 and Appendix C contains the
hydraulic models. Curb openings larger than 10-ft will be split according to the
information below.

CURB OPENING

Flow Length
CpP ([chfg? Depth Provided

[ft] [t]
2P.1 10.4 0.5 13*

*Will be split into (1) 8-ft opening and (1) 5-ft opening

5.3. Storm Drain

Stormdrain is proposed for building rooftops to convey flows to the associated
detention basin. The table below summarizes the minimum pipe size for the
associated local watershed. Pipe calculations were performed with HY-8 and outlet
information was used to size rip rap pads at the pipe outlet into each basin. Refer
to Figure 8 for the locations of the stormdrain and Appendix C for the calculations.

STORM DRAIN
# of Diameter
Q100 . .
CpP [cfs] Pipes [in]
1P.1 1.2 1 6
3P.1 1.2 1 6
4P.1 1.6 1 6
NWC of La Canada / Naranja 12
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5.4. Rip Rap Aprons

Riprap aprons are proposed where pipes outlet to detention basins. Rip rap aprons
are proposed at the outlets of pipes listed in section 5.3 and at all roof drains. A
3-ft rip rap pad will be placed at the outlet of all roof drains. Appendix C contains
the hydraulic calculations, and the following table depicts the results. Five rip rap
pads will extend beyond the toe of slope for all scuppers and curb openings
conveying to the basin to prevent future scour.

RIP RAP APRONS

D50 Apron Length
CP Minimum [ft]
[in]
1P.1 Qutlet 6 4
3P.1 Outlet 6 4
4P.1 Outlet 6 4

5.5. Street Flow

PAAL capacity was analyzed at the most conservative location on the site (Cross
Section 1). The largest peak flow to convey through the proposed PAAL is within
watershed 2P.1 with 10.4 cfs. PAAL capacity was analyzed across Cross Section
1. Depths within the PAAL between the two pinch points are less than 0.2-ft and
do not overtop the curb. Appendix C contains the hydraulic models.

6.0 SUMMARY
The supporting information required for the Site Plan drainage scheme is being
provided within the report.
. All building FFEs are set to the minimum required to be above the adjacent
regulatory flood elevations
. The offsite and onsite peak discharges for the 100-year storm-event have
been calculated.
o Town of Oro Valley Detention and First Flush requirements have been met.
o The required onsite drainage improvements to convey the runoff through
the project site have been calculated and are shown in the figures of the
report.
NWC of La Canada / Naranja 13

Final Drainage Report



WORKS CITED

e Simons, Li, & Associates and City of Tucson Department of Transportation,
Standards Manual for Drainage Design and Floodplain Management in Tucson
Arizona. December 1989 (Revised July 1998).

e Pima County Regional Flood Control District Design Standards for Stormwater
Detention and Retention, November 2015.

e Town of Oro Valley Department of Public Works Drainage Criteria Manual, dated
February 1, 2010

e Pima County Department of Transportation and Flood Control District, Drainage
and Channel Design Standards for Local Drainage. May 1984.

e Pima County, PimaMaps. < https://pimamaps.pima.gov/>

e Federal Emergency Management Agency (FEMA), National Flood Insurance
Program (NFIP); Flood Insurance Rate Map (FIRM) 04019C1090L.

e A Preliminary Hydrology Report for NWC La Canada & Naranja, prepared by
Cypress Civil, dated April 16, 2021, was previously submitted to the Town of Oro
Valley

e Oro Valley Town Wide Drainage Study Hydrologic Model using HEC-1

e Published grading plan produced by T and T Engineering LLC, dated 10/01/2012

e La Canada Drive construction plans produced by Kittelson & Associates, Inc. dated
3/17/09

Z:\PROJECTS\2022\22-010_GRENIER_NWC_LACANADANARANJA\REPORT\22-
010_GRENIER_NWC_LACANADANARANJA_FINAL_DR(3RD_SUB).DOCX

NWC of La Canada / Naranja 14
Final Drainage Report



APPENDIX A - FIGURES AND EXHIBITS

Page A-1



PROJECT NO. 22-010
DATE: MAY 16, 2022

1,500 feet

SCALE: 1 inch

1,500 Feet

CATION MAP

LO

Mo
I

%%Ew@ i,

T T i

5 ‘ 5..&5.
\ </
75 - 7754 LIRS %,

FIGURE 1
NARANJA DR. & LA CANADA DR.

i ‘ S
b@g J
,Wmmmmwﬁmj i

NV LEIGLILL 2202/9L/S ‘PXw dejyuoneso\sainbij\S|o\elueieNepeueDe] OMN JoIUaID 010-22\2202\SLOIr0Yd\Z



ja\GIS\Figures\AerialMap.mxd, 5/16/2022 11:03:32 AM

Z:\PROJECTS\2022\22-010_Grenier_NWC_LaCanadaNaran

CANADAHILLS
GOLF COURSE

121303E

:

Lal=mw=iay

’V%

NoLA_CANMAPRA-PDR
PN

|
|
P

[

1A

THIS PROJECT |
)7 : ‘ ‘%
. ‘

WNARANJA DR

LEGEND

PROJECT SITE

N
N

SECTION LINE

PIMA COUNTY PARCELS

55

121311E

FIGURE 2 - AERIAL MAP

NARANJA DR. & LA CANADA DR.

&

325

162.5 0 325Feet

SCALE: 1 inch = 300 feet

PROJECT NO. 22-010
DATE: MAY 16, 2022




National Flood Hazard Layer FIRMette

111°0'6"W 32°24'50"N

Legend

SPECIAL FLOOD
HAZARD AREAS Regulatory Floodway

. 110°59'28"W 32°24'20"N
N SS— et 1:6,000

0

250

500

1,000

1,500

2,000
Basemap: USGS National Map: Orthoimagery: Data refreshed October, 2020

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or Depth Zone AE, A0, AH, VE, AR

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less than one square mile Zone x

\\w Future Conditions 1% Annual
Chance Flood Hazard Zone x

Area with Reduced Flood Risk due to

OTHER AREAS OF Levee. See Notes. Zone X
FLOOD HAZARD Area with Flood Risk due to Levee zone D

NO SCREEN Area of Minimal Flood Hazard Zone x

[/ Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard Zone D

GENERAL | = = == Channel, Culvert, or Storm Sewer
STRUCTURES 1111111 Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
—A7.5 Water Surface Elevation
s — — — Coastal Transect
~gi3vwn Base Flood Elevation Line (BFE)
= Limit of Study
Jurisdiction Boundary

----- — Coastal Transect Baseline
OTHER |- ——— Profile Baseline
FEATURES Hydrographic Feature
Digital Data Available
No Digital Data Available
MAP PANELS Unmapped

The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 5/31/2022 at 2:24 PM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.

FIGURE 3 - EFFECTIVE FIRM



ja\GIS\Figures\SOILSMap.mxd, 9/29/2022 3:24:16 PM

Z:\PROJECTS\2022\22-010_Grenier_NWC_LaCanadaNaran|

GLOVER RD /- —

121303E

(

LEGEND

///) PROJECT SITE (

SECTION LINE )

| |
L

PIMA COUNTY PARCELS \

—~_

| =
!
)

: /

5 /

> r

| J WATERSHED BOUNDARY \

HYDROLOGIC SOILS GROUP

7

HYDROLOGIC SOILS A L —
HYDROLOGIC SOILS C
HYDROLOGIC SOILS D

1310E
HYDROLOGIC SOILS M

J

W NARANJA DR

THIS PROJECT

121311E

FIGURE 4 - SOILS MAP

NARANJA DR. & LA CANADA DR.

540 270 0

540 Feet SCALE:

1 inch = 500 feet

PROJECT NO. 22-010
DATE: MAY 16, 2022




OFFSITE PEAK FLOWS I I
WATERSHED| AREA Q2 Q10 Q25 Q100
CPs [ac] [cfs] [cfs] [cfs] [cfs]
0S1 53.2 55.6 121.2 161.1 235.8 |
0s2 40.7 79.9 143 181.9 254.2
CP-1* 96.7 126.5 259.9 341.8 488.6
*CP-1= 0S1+0S2+Exist. A. Utilized for Wasr? 1 HEC-RAS analysis

T

I OS1

I OS2
Ly
|

I | e
Legend
CP-A
4---|- ------- Lr— . CP

CP-1
l Streamline
e E:_-_-: Project Site
l l | J. Watersheds
I B EA -
OATE: 051032022 OFFSITE I\:/:/%EFESSHED MAP A — et

CMG DRAINAGE
s ENGINEERING, INC.

NWC LA CANADA & NARANJA 1 Inch = 300 Feet




Plotted Jan 24, 2024 at 1:33pm by Brenda
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3.3 Rational Equation

The rational equation has long been used by engineers as a simplified method to develop
an estimate for flood peaks. The method itself continues to be widely used for roadway
drainage and flow peaks from small watersheds. The Town of Oro Valley limits the use
of the rational equation to areas no larger than 100 acres in size. The basic rational

equation is in the form of:

Q =CiA
Where:

Q = Flow rate in cubic feet per second

C = Runoff Coefficient; see Table 3-3.

i = Rainfall intensity at Time of Concentration, see Figure 3-3: Town of Oro
Valley Generalized I-D-F Curves

and use T, = total Rainfall Duration in the I-D-F curve. Minimum T, shall be 5
minutes or greater.

A = Drainage area in acres

The weighted runoff coefficient will be estimated by:

> ACh
Cw==_—
> A
1
Where:
Cw= Weighted C
C., = Runoff coefficient for sub-area “n”, see Table 3-3

[{3% 1]

A = Area for sub-area “n

Table 3-2: Rainfall Depths of VVarious Return Periods for Oro Valley Site-Specific I-D-F
Curves

Return Period Rainfall Depths (inches)
(vears) 1-Hour (Py) 2-Hour 3-Hour

2 1.26 1.37 1.45

5 1.62 1.79 1.91

10 1.87 2.08 2.23

25 2.22 2.49 2.67

50 2.49 2.80 3.01

100 2.77 3.12 3.35
500 3.39 3.84 4.14

Drainage Criteria Manual 18 February 2010

Town of Oro Valley



Figure 3-3: Town of Oro Valley Generalized I-D-F Curves
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Return Period 5 min 10 Min 15 Min 30 Min 6 Hr 12 Hr 24 Hr
Yr 0.0833 0.167 0.25 0.5 6 12 24
) 5.1 3.8 3 2.1 0.27 0.14 0.079 in/hr
0.42 0.63 0.75 1.05 1.62 1.68 1.90 in
10 7 5.35 4.4 3 0.42 0.22 0.13 in/hr
0.58 0.89 1.10 1.50 2.52 2.64 3.12 in
75 8.1 6.2 5.1 3.6 0.5 0.26 0.16 in/hr
0.67 1.04 1.28 1.80 3.00 3.12 3.84 in
100 10 7.6 6.4 4.5 0.64 0.33 0.2 in/hr
0.83 1.27 1.60 2.25 3.84 3.96 4.80 in




HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez
Project Name: NWC La Canada Naranja  Date: 02/02/2022
Concentration Point: 0S1 Job # 22-010
Watershed Area: 53.2 Acres Watershed Type Suburban Foothills

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (ND)
1 79 3996 0.0198 0.03
Length of Watercourse (Lc): 3995.8 feet Mean Slope: 0.0198
Length to Cen. of Gravity (Lca): 1997.9 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 50

RETURN PERIOD: 2-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.42 0.63 0.75 1.05 126 137 145 162 1.68 1.9

Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 21 80.5 0.141

C 70 85.5 0.244

D 9 88.5 0.329

Imp. 26 99 0.91

Weighted Runoff Coef. (Cw): 0.41
Time of Concentration: 20.1 min
Rainfall Intensity (i) @ Tc: 2.55 in/hr
Runoff Supply Rate (q) @ Tc: 1.04 in/hr

PEAK DISCHARGE: 55.6 cfs




HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez
Project Name: NWC La Canada Naranja  Date: 02/02/2022
Concentration Point: 0S1 Job # 22-010
Watershed Area: 53.2 Acres Watershed Type Suburban Foothills

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (ND)
1 79 3996 0.0198 0.03
Length of Watercourse (Lc): 3995.8 feet Mean Slope: 0.0198
Length to Cen. of Gravity (Lca): 1997.9 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 50

RETURN PERIOD: 10-years NOAA data user generated

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.4104 Longitude: -110.9965
Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.58 0.89 1.1 1.5 1.87 2.08 2.23 252 264 3.12
Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 21 80.5 0.259

C 70 85.5 0.375

D 9 88.5 0.461

Imp. 26 99 0.938

Weighted Runoff Coef. (Cw): 0.51
Time of Concentration: 14.7 min
Rainfall Intensity (i) @ Tc: 4.44  in/hr
Runoff Supply Rate (q) @ Tc: 2.26  in/hr

PEAK DISCHARGE: 121.2  cfs



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez
Project Name: NWC La Canada Naranja  Date: 02/02/2022
Concentration Point: 0S1 Job # 22-010
Watershed Area: 53.2 Acres Watershed Type Suburban Foothills

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (ND)
1 79 3996 0.0198 0.03
Length of Watercourse (Lc): 3995.8 feet Mean Slope: 0.0198
Length to Cen. of Gravity (Lca): 1997.9 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 50

RETURN PERIOD: 25-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.67 1.03 1.28 1.8 222 249 267 3 3.12 3.84

Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 21 80.5 0.316

C 70 85.5 0.432

D 9 88.5 0.516

Imp. 26 99 0.947

Weighted Runoff Coef. (Cw): 0.55
Time of Concentration: 13.1  min
Rainfall Intensity (i) @ Tc: 5.43 in/hr
Runoff Supply Rate (q) @ Tc: 3 in/hr

PEAK DISCHARGE: 161.1 cfs



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez
Project Name: NWC La Canada Naranja  Date: 02/02/2022
Concentration Point: 0S1 Job # 22-010
Watershed Area: 53.2 Acres Watershed Type Suburban Foothills

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (ND)
1 79 3996 0.0198 0.03
Length of Watercourse (Lc): 3995.8 feet Mean Slope: 0.0198
Length to Cen. of Gravity (Lca): 1997.9 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 50

RETURN PERIOD: 100-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.83 1.27 1.6 225 277 3.12 3.35 3.84 3.96 4.8

Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 21 80.5 0.39

C 70 85.5 0.504

D 9 88.5 0.583

Imp. 26 99 0.958

Weighted Runoff Coef. (Cw): 0.61
Time of Concentration: 11.2  min
Rainfall Intensity (i) @ Tc: 7.21 in/hr
Runoff Supply Rate (q) @ Tc: 44  in/hr

PEAK DISCHARGE: 235.8 cfs



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez
Project Name: NWC La Canada Naranja  Date: 02/02/2022
Concentration Point: 0S2 Job # 22-010
Watershed Area: 40.7 Acres Watershed Type Suburban Foothills

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 72.6 3393 0.0214 0.022
Length of Watercourse (Lc): 3393.3 feet Mean Slope: 0.0214
Length to Cen. of Gravity (Lca): 1696.7 feet Weighted Basin Fac: 0.022
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 35

RETURN PERIOD: 2-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.42 0.63 0.75 1.05 126 137 145 162 1.68 1.9

Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 21.9 81.6 0.158

C 68.5 86.9 0.27

D 9.6 89.9 0.362

Imp. 40 99 0.91

Weighted Runoff Coef. (Cw): 0.52
Time of Concentration: 10  min
Rainfall Intensity (i) @ Tc: 3.77 in/hr
Runoff Supply Rate (q) @ Tc: 1.95 in/hr

PEAK DISCHARGE: 79.9 cfs




HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez
Project Name: NWC La Canada Naranja  Date: 02/02/2022
Concentration Point: 0S2 Job # 22-010
Watershed Area: 40.7 Acres Watershed Type Suburban Foothills

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 72.6 3393 0.0214 0.022
Length of Watercourse (Lc): 3393.3 feet Mean Slope: 0.0214
Length to Cen. of Gravity (Lca): 1696.7 feet Weighted Basin Fac: 0.022
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 35

RETURN PERIOD: 10-years NOAA data user generated

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.4103 Longitude: -110.9965
Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.58 0.89 1.1 1.5 1.87 2.08 2.23 252 264 3.12
Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 21.9 81.6 0.28

C 68.5 86.9 0.402

D 9.6 89.9 0.493

Imp. 40 99 0.938

Weighted Runoff Coef. (Cw): 0.61
Time of Concentration: 8 min
Rainfall Intensity (i) @ Tc: 5.76 in/hr
Runoff Supply Rate (q) @ Tc: 3.49 in/hr

PEAK DISCHARGE: 143 cfs




HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez
Project Name: NWC La Canada Naranja  Date: 02/02/2022
Concentration Point: 0S2 Job # 22-010
Watershed Area: 40.7 Acres Watershed Type Suburban Foothills

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 72.6 3393 0.0214 0.022
Length of Watercourse (Lc): 3393.3 feet Mean Slope: 0.0214
Length to Cen. of Gravity (Lca): 1696.7 feet Weighted Basin Fac: 0.022
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 35

RETURN PERIOD: 25-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.67 1.03 1.28 1.8 222 249 267 3 3.12 3.84

Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 21.9 81.6 0.337

C 68.5 86.9 0.459

D 9.6 89.9 0.546

Imp. 40 99 0.947

Weighted Runoff Coef. (Cw): 0.64
Time of Concentration: 7.2 min
Rainfall Intensity (i) @ Tc: 6.89 in/hr
Runoff Supply Rate (q) @ Tc: 443 in/hr

PEAK DISCHARGE: 181.9 cfs



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez
Project Name: NWC La Canada Naranja  Date: 02/02/2022
Concentration Point: 0S2 Job # 22-010
Watershed Area: 40.7 Acres Watershed Type Suburban Foothills

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 72.6 3393 0.0214 0.022
Length of Watercourse (Lc): 3393.3 feet Mean Slope: 0.0214
Length to Cen. of Gravity (Lca): 1696.7 feet Weighted Basin Fac: 0.022
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 35

RETURN PERIOD: 100-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.83 1.27 1.6 225 277 3.12 3.35 3.84 3.96 4.8

Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 21.9 81.6 0.411

C 68.5 86.9 0.53

D 9.6 89.9 0.611

Imp. 40 99 0.958

Weighted Runoff Coef. (Cw): 0.69
Time of Concentration: 6.3 min
Rainfall Intensity (i) @ Tc: 8.98 in/hr
Runoff Supply Rate (q) @ Tc: 6.2 in/hr

PEAK DISCHARGE: 204.2 cfs



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez

Project Name: NWC La Canada Naranja Date: 02/02/2022
Concentration Point: Exist A Job # 22-010
Watershed Area: 2.8 Acres Watershed Type Shallow Streetflow-Natural

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 7 624 0.0112 0.03
Length of Watercourse (Lc): 624.1 feet Mean Slope: 0.0112
Length to Cen. of Gravity (Lca): 312 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 2-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.42 0.63 0.75 1.05 126 137 145 162 1.68 1.9

Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 41 82.6 0.177

C 41 88.2 0.329

D 18 91.2 0.437

Imp. 5 99 0.91

Weighted Runoff Coef. (Cw): 0.32
Time of Concentration: 7.5 min
Rainfall Intensity (i) @ Tc: 4.21 in/hr
Runoff Supply Rate (q) @ Tc: 1.34 in/hr

PEAK DISCHARGE: 3.8 cfs




HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez

Project Name: NWC La Canada Naranja Date: 02/02/2022
Concentration Point: Exist A Job # 22-010
Watershed Area: 2.8 Acres Watershed Type Shallow Streetflow-Natural

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 7 624 0.0112 0.03
Length of Watercourse (Lc): 624.1 feet Mean Slope: 0.0112
Length to Cen. of Gravity (Lca): 312 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 10-years NOAA data user generated

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.4104 Longitude: -110.9965
Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.58 0.89 1.1 1.5 1.87 2.08 2.23 252 264 3.12
Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 41 82.6 0.302

C 41 88.2 0.461

D 18 91.2 0.562

Imp. 5 99 0.938

Weighted Runoff Coef. (Cw): 0.44
Time of Concentration: 54 min
Rainfall Intensity (i) @ Tc: 6.7 in/hr
Runoff Supply Rate (q) @ Tc: 2.95 in/hr

PEAK DISCHARGE: 8.3 cfs




HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez

Project Name: NWC La Canada Naranja Date: 02/02/2022
Concentration Point: Exist A Job # 22-010
Watershed Area: 2.8 Acres Watershed Type Shallow Streetflow-Natural

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 7 624 0.0112 0.03
Length of Watercourse (Lc): 624.1 feet Mean Slope: 0.0112
Length to Cen. of Gravity (Lca): 312 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 25-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.67 1.03 1.28 1.8 222 249 267 3 3.12 3.84

Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 41 82.6 0.359

C 41 88.2 0.516

D 18 91.2 0.612

Imp. 5 99 0.947

Weighted Runoff Coef. (Cw): 0.49
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 8.04 in/hr
Runoff Supply Rate (q) @ Tc: 3.96 in/hr

PEAK DISCHARGE: 11.2  cfs




HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez

Project Name: NWC La Canada Naranja Date: 02/02/2022
Concentration Point: Exist A Job # 22-010
Watershed Area: 2.8 Acres Watershed Type Shallow Streetflow-Natural

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 7 624 0.0112 0.03
Length of Watercourse (Lc): 624.1 feet Mean Slope: 0.0112
Length to Cen. of Gravity (Lca): 312 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 100-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.83 1.27 1.6 225 277 3.12 3.35 3.84 3.96 4.8

Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 41 82.6 0.433

C 41 88.2 0.583

D 18 91.2 0.671

Imp. 5 99 0.958

Weighted Runoff Coef. (Cw): 0.56
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 9.96 in/hr
Runoff Supply Rate (q) @ Tc: 5.56 in/hr

PEAK DISCHARGE: 15.7 cfs




HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez
Project Name: NWC La Canada Naranja Date: 02/02/2022
Concentration Point: CP-1 (incl. Exist A & CP-2)  Job # 22-010
Watershed Area: 96.7 Acres Watershed Type Suburban Foothills

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 80 4017 0.0199 0.027
Length of Watercourse (Lc): 4017.4 feet Mean Slope: 0.0199
Length to Cen. of Gravity (Lca): 2008.7 feet Weighted Basin Fac: 0.027
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 43

RETURN PERIOD: 2-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.42 0.63 0.75 1.05 126 137 145 162 1.68 1.9

Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 21.8 81 0.158

C 68.7 86.1 0.27

D 9.5 89.1 0.362

Imp. 31 99 0.91

Weighted Runoff Coef. (Cw): 0.46
Time of Concentration: 16.5 min
Rainfall Intensity (i) @ Tc: 2.84 in/hr
Runoff Supply Rate (q) @ Tc: 1.3  in/hr

PEAK DISCHARGE: 126.5 cfs



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez
Project Name: NWC La Canada Naranja Date: 02/02/2022
Concentration Point: CP-1 (incl. Exist A & CP-2)  Job # 22-010
Watershed Area: 96.7 Acres Watershed Type Suburban Foothills

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 80 4017 0.0199 0.027
Length of Watercourse (Lc): 4017.4 feet Mean Slope: 0.0199
Length to Cen. of Gravity (Lca): 2008.7 feet Weighted Basin Fac: 0.027
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 43

RETURN PERIOD: 10-years NOAA data user generated

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.4104 Longitude: -110.9965
Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.58 0.89 1.1 1.5 1.87 2.08 2.23 252 264 3.12
Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 21.8 81 0.28

C 68.7 86.1 0.402

D 9.5 89.1 0.493

Imp. 31 99 0.938

Weighted Runoff Coef. (Cw): 0.56
Time of Concentration: 12.4 min
Rainfall Intensity (i) @ Tc: 4.8 in/hr
Runoff Supply Rate (q) @ Tc: 2.67 in/hr

PEAK DISCHARGE: 2099 cfs



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez
Project Name: NWC La Canada Naranja Date: 02/02/2022
Concentration Point: CP-1 (incl. Exist A & CP-2)  Job # 22-010
Watershed Area: 96.7 Acres Watershed Type Suburban Foothills

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 80 4017 0.0199 0.027
Length of Watercourse (Lc): 4017.4 feet Mean Slope: 0.0199
Length to Cen. of Gravity (Lca): 2008.7 feet Weighted Basin Fac: 0.027
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 43

RETURN PERIOD: 25-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.67 1.03 1.28 1.8 222 249 267 3 3.12 3.84

Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 21.8 81 0.337

C 68.7 86.1 0.459

D 9.5 89.1 0.546

Imp. 31 99 0.947

Weighted Runoff Coef. (Cw): 0.6
Time of Concentration: 11.1 min
Rainfall Intensity (i) @ Tc: 5.87 in/hr
Runoff Supply Rate (q) @ Tc: 3.51 in/hr

PEAK DISCHARGE: 341.8 cfs



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: R Martinez
Project Name: NWC La Canada Naranja Date: 02/02/2022
Concentration Point: CP-1 (incl. Exist A & CP-2)  Job # 22-010
Watershed Area: 96.7 Acres Watershed Type Suburban Foothills

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 80 4017 0.0199 0.027
Length of Watercourse (Lc): 4017.4 feet Mean Slope: 0.0199
Length to Cen. of Gravity (Lca): 2008.7 feet Weighted Basin Fac: 0.027
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 43

RETURN PERIOD: 100-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.83 1.27 1.6 225 277 3.12 3.35 3.84 3.96 4.8

Soil Type Percent Curve # (CN) Runoff Coef. (C)

B 21.8 81 0.411

C 68.7 86.1 0.53

D 9.5 89.1 0.611

Imp. 31 99 0.958

Weighted Runoff Coef. (Cw): 0.65
Time of Concentration: 9.6 min
Rainfall Intensity (i) @ Tc: 7.71 in/hr
Runoff Supply Rate (q) @ Tc: 5.01 in/hr

PEAK DISCHARGE: 488.6 cfs



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: NWC La Canada Naranja Date: 09/28/2022
Concentration Point: Exist 1E Job # 22-010
Watershed Area: 0.4 Acres Watershed Type Undeveloped-Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 4 260 0.0154 0.03
Length of Watercourse (Lc): 260 feet Mean Slope: 0.0154
Length to Cen. of Gravity (Lca): 130 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 2-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.42 0.63 0.75 1.05 1.26 137 145 162 1.68 1.9

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.19
C 41 88.2 0.335
D 18 91.2 0.445
Imp. 5 99 0.91
Weighted Runoff Coef. (Cw): 0.33
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 5.04 in/hr
Runoff Supply Rate (q) @ Tc: 1.64 in/hr
PEAK DISCHARGE: 0.7 cfs

Calculation performed 2022-09-28 01:42:31 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: NWC La Canada Naranja Date: 09/28/2022
Concentration Point: Exist 1E Job # 22-010
Watershed Area: 0.4 Acres Watershed Type Undeveloped-Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 4 260 0.0154 0.03
Length of Watercourse (Lc): 260 feet Mean Slope: 0.0154
Length to Cen. of Gravity (Lca): 130 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 10-years NOAA data user generated

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.4104 Longitude: -110.9965
Duration: 5-min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.58 0.89 1.1 1.5 1.87 2.08 2.23 252 264 3.12
Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.316
C 41 88.2 0.467
D 18 91.2 0.569
Imp. 5 99 0.938
Weighted Runoff Coef. (Cw): 0.45
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 6.96 in/hr
Runoff Supply Rate (q) @ Tc: 3.12  in/hr
PEAK DISCHARGE: 1.3 cfs

Calculation performed 2022-09-28 01:42:31 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: NWC La Canada Naranja Date: 09/28/2022
Concentration Point: Exist 1E Job # 22-010
Watershed Area: 0.4 Acres Watershed Type Undeveloped-Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 4 260 0.0154 0.03
Length of Watercourse (Lc): 260 feet Mean Slope: 0.0154
Length to Cen. of Gravity (Lca): 130 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 25-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.67 1.03 1.28 1.8 2.22 249 2.67 3 3.12 3.84

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.373
C 41 88.2 0.522
D 18 91.2 0.619
Imp. 5 99 0.947
Weighted Runoff Coef. (Cw): 0.5
Time of Concentration: 5) min
Rainfall Intensity (i) @ Tc: 8.04 in/hr
Runoff Supply Rate (q) @ Tc: 4.03 in/hr
PEAK DISCHARGE: 1.6 cfs

Calculation performed 2022-09-28 01:42:31 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: NWC La Canada Naranja Date: 09/28/2022
Concentration Point: Exist 1E Job # 22-010
Watershed Area: 0.4 Acres Watershed Type Undeveloped-Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 4 260 0.0154 0.03
Length of Watercourse (Lc): 260 feet Mean Slope: 0.0154
Length to Cen. of Gravity (Lca): 130 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 100-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.83 1.27 1.6 2.25 2.77 3.12 3.35 3.84 3.96 4.8

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.447
C 41 88.2 0.589
D 18 91.2 0.677
Imp. 5 99 0.958
Weighted Runoff Coef. (Cw): 0.57
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 9.96 in/hr
Runoff Supply Rate (q) @ Tc: 5.65 in/hr
PEAK DISCHARGE: 2.3 cfs

Calculation performed 2022-09-28 01:42:31 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: NWC La Canada Naranja Date: 09/28/2022
Concentration Point: Exist 2E Job # 22-010
Watershed Area: 1.8 Acres Watershed Type Undeveloped-Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 7 360 0.0194 0.03
Length of Watercourse (Lc): 360 feet Mean Slope: 0.0194
Length to Cen. of Gravity (Lca): 180 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 2-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.42 0.63 0.75 1.05 1.26 137 145 162 1.68 1.9

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.19
C 41 88.2 0.335
D 18 91.2 0.445
Imp. 5 99 0.91
Weighted Runoff Coef. (Cw): 0.33
Time of Concentration: §) min
Rainfall Intensity (i) @ Tc: 5.04 in/hr
Runoff Supply Rate (q) @ Tc: 1.64 in/hr
PEAK DISCHARGE: 3 cfs

Calculation performed 2022-09-28 01:43:24 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: NWC La Canada Naranja Date: 09/28/2022
Concentration Point: Exist 2E Job # 22-010
Watershed Area: 1.8 Acres Watershed Type Undeveloped-Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 7 360 0.0194 0.03
Length of Watercourse (Lc): 360 feet Mean Slope: 0.0194
Length to Cen. of Gravity (Lca): 180 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 10-years NOAA data user generated

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.4104 Longitude: -110.9965
Duration: 5-min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.58 0.89 1.1 1.5 1.87 2.08 2.23 252 264 3.12
Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.316
C 41 88.2 0.467
D 18 91.2 0.569
Imp. 5 99 0.938
Weighted Runoff Coef. (Cw): 0.45
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 6.96 in/hr
Runoff Supply Rate (q) @ Tc: 3.12  in/hr
PEAK DISCHARGE: 5.7 cfs

Calculation performed 2022-09-28 01:43:24 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: NWC La Canada Naranja Date: 09/28/2022
Concentration Point: Exist 2E Job # 22-010
Watershed Area: 1.8 Acres Watershed Type Undeveloped-Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 7 360 0.0194 0.03
Length of Watercourse (Lc): 360 feet Mean Slope: 0.0194
Length to Cen. of Gravity (Lca): 180 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 25-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.67 1.03 1.28 1.8 2.22 249 2.67 3 3.12 3.84

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.373
C 41 88.2 0.522
D 18 91.2 0.619
Imp. 5 99 0.947
Weighted Runoff Coef. (Cw): 0.5
Time of Concentration: 5) min
Rainfall Intensity (i) @ Tc: 8.04 in/hr
Runoff Supply Rate (q) @ Tc: 4.03 in/hr
PEAK DISCHARGE: 7.3 cfs

Calculation performed 2022-09-28 01:43:24 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: NWC La Canada Naranja Date: 09/28/2022
Concentration Point: Exist 2E Job # 22-010
Watershed Area: 1.8 Acres Watershed Type Undeveloped-Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 7 360 0.0194 0.03
Length of Watercourse (Lc): 360 feet Mean Slope: 0.0194
Length to Cen. of Gravity (Lca): 180 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 100-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.83 1.27 1.6 2.25 2.77 3.12 3.35 3.84 3.96 4.8

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.447
C 41 88.2 0.589
D 18 91.2 0.677
Imp. 5 99 0.958
Weighted Runoff Coef. (Cw): 0.57
Time of Concentration: §) min
Rainfall Intensity (i) @ Tc: 9.96 in/hr
Runoff Supply Rate (q) @ Tc: 5.65 in/hr
PEAK DISCHARGE: 10.2  cfs

Calculation performed 2022-09-28 01:43:24 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV
Project Name: 1P -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 1P Job # 22-010
Watershed Area: 0.2 Acres Watershed Type Medium Den51ty
Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 2 150 0.0133 0.022
Length of Watercourse (Lc): 150 feet Mean Slope: 0.0133
Length to Cen. of Gravity (Lca): 75 feet Weighted Basin Fac: 0.022
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 2-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.42 0.63 0.75 1.05 1.26 137 145 162 1.68 1.9

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.19
C 41 88.2 0.335
D 18 91.2 0.445
Imp. 60 99 0.91
Weighted Runoff Coef. (Cw): 0.66
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 5.04 in/hr
Runoff Supply Rate (q) @ Tc: 3.35 in/hr
PEAK DISCHARGE: 0.7 cfs

Calculation performed 2022-09-20 08:18:41 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV
Project Name: 1P -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 1P Job # 22-010
Watershed Area: 0.2 Acres Watershed Type Medium Den51ty
Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 2 150 0.0133 0.022
Length of Watercourse (Lc): 150 feet Mean Slope: 0.0133
Length to Cen. of Gravity (Lca): 75 feet Weighted Basin Fac: 0.022
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 10-years NOAA data user generated

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.4104 Longitude: -110.9965
Duration: 5-min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.58 0.89 1.1 1.5 1.87 2.08 223 252 264 3.12
Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.316
C 41 88.2 0.467
D 18 91.2 0.569
Imp. 60 99 0.938
Weighted Runoff Coef. (Cw): 0.73
Time of Concentration: §) min
Rainfall Intensity (i) @ Tc: 6.96 in/hr
Runoff Supply Rate (q) @ Tc: 5.09 in/hr
PEAK DISCHARGE: 1 cfs

Calculation performed 2022-09-20 08:18:41 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV
Project Name: 1P -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 1P Job # 22-010
Watershed Area: 0.2 Acres Watershed Type Medium Den51ty
Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 2 150 0.0133 0.022
Length of Watercourse (Lc): 150 feet Mean Slope: 0.0133
Length to Cen. of Gravity (Lca): 75 feet Weighted Basin Fac: 0.022
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 25-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.67 1.03 1.28 1.8 2.22 249 2.67 3 3.12 3.84

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.373
C 41 88.2 0.522
D 18 91.2 0.619
Imp. 60 99 0.947
Weighted Runoff Coef. (Cw): 0.76
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 8.04 in/hr
Runoff Supply Rate (q) @ Tc: 6.11 in/hr
PEAK DISCHARGE: 1.2 cfs

Calculation performed 2022-09-20 08:18:41 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV
Project Name: 1P -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 1P Job # 22-010
Watershed Area: 0.2 Acres Watershed Type Medium Den51ty
Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 2 150 0.0133 0.022
Length of Watercourse (Lc): 150 feet Mean Slope: 0.0133
Length to Cen. of Gravity (Lca): 75 feet Weighted Basin Fac: 0.022
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 100-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.83 1.27 1.6 2.25 2.77 3.12 3.35 3.84 3.96 4.8

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.447
C 41 88.2 0.589
D 18 91.2 0.677
Imp. 60 99 0.958
Weighted Runoff Coef. (Cw): 0.79
Time of Concentration: 5) min
Rainfall Intensity (i) @ Tc: 9.96 in/hr
Runoff Supply Rate (q) @ Tc: 7.9 in/hr
PEAK DISCHARGE: 1.6 cfs

Calculation performed 2022-09-20 08:18:41 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: 2P- La Canada-Naranja Date: 10/23/2023
Concentration Point: 2P Job # 22-010
Watershed Area: 1.41 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 3.7 370 0.01 0.02
Length of Watercourse (Lc): 370 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 185 feet Weighted Basin Fac: 0.02
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 2-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.36 0.55 0.68 0.91 1.13 1.28 1.35 1.53 1.72 2.03

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.158
C 41 88.2 0.299
D 18 91.2 0.409
Imp. 75 99 0.9
Weighted Runoff Coef. (Cw): 0.74
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 4.32 in/hr
Runoff Supply Rate (q) @ Tc: 3.2 in/hr
PEAK DISCHARGE: 4.5 cfs

Calculation performed 2023-10-23 01:51:45 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: 2P- La Canada-Naranja Date: 10/23/2023
Concentration Point: 2P Job # 22-010
Watershed Area: 1.41 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 3.7 370 0.01 0.02
Length of Watercourse (Lc): 370 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 185 feet Weighted Basin Fac: 0.02
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 10-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.56 0.85 1.06 1.43 1.76 196 2.04 2.26 249 2.98

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.296
C 41 88.2 0.447
D 18 91.2 0.551
Imp. 75 99 0.934
Weighted Runoff Coef. (Cw): 0.8
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 6.72 in/hr
Runoff Supply Rate (q) @ Tc: 5.39 in/hr
PEAK DISCHARGE: 7.7 cfs

Calculation performed 2023-10-23 01:51:45 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: 2P- La Canada-Naranja Date: 10/23/2023
Concentration Point: 2P Job # 22-010
Watershed Area: 1.41 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 3.7 370 0.01 0.02
Length of Watercourse (Lc): 370 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 185 feet Weighted Basin Fac: 0.02
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 100-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.87 1.32 1.64 2.2 2.73 3.04 3.19 348 3.76 4.55

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.442
C 41 88.2 0.584
D 18 91.2 0.673
Imp. 75 99 0.957
Weighted Runoff Coef. (Cw): 0.85
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 10.44 in/hr
Runoff Supply Rate (q) @ Tc: 8.9 in/hr
PEAK DISCHARGE: 12.7  cfs

Calculation performed 2023-10-23 01:51:45 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: La Canada-Naranja Date: 11/07/2023
Concentration Point: 2P.1 Job # 22-010
Watershed Area: 1.16 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 3.7 370 0.01 0.02
Length of Watercourse (Lc): 370 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 185 feet Weighted Basin Fac: 0.02
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 2-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.36 0.55 0.68 0.91 1.13 1.28 1.35 1.53 1.72 2.03

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.158
C 41 88.2 0.299
D 18 91.2 0.409
Imp. 75 99 0.9
Weighted Runoff Coef. (Cw): 0.74
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 4.32 in/hr
Runoff Supply Rate (q) @ Tc: 3.2 in/hr
PEAK DISCHARGE: 3.7 cfs

Calculation performed 2023-11-07 09:15:50 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: La Canada-Naranja Date: 11/07/2023
Concentration Point: 2P.1 Job # 22-010
Watershed Area: 1.16 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 3.7 370 0.01 0.02
Length of Watercourse (Lc): 370 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 185 feet Weighted Basin Fac: 0.02
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 10-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.56 0.85 1.06 1.43 1.76 196 2.04 2.26 249 2.98

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.296
C 41 88.2 0.447
D 18 91.2 0.551
Imp. 75 99 0.934
Weighted Runoff Coef. (Cw): 0.8
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 6.72 in/hr
Runoff Supply Rate (q) @ Tc: 5.39 in/hr
PEAK DISCHARGE: 6.3 cfs

Calculation performed 2023-11-07 09:15:50 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: La Canada-Naranja Date: 11/07/2023
Concentration Point: 2P.1 Job # 22-010
Watershed Area: 1.16 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 3.7 370 0.01 0.02
Length of Watercourse (Lc): 370 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 185 feet Weighted Basin Fac: 0.02
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 100-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.87 1.32 1.64 2.2 2.73 3.04 3.19 348 3.76 4.55

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.442
C 41 88.2 0.584
D 18 91.2 0.673
Imp. 75 99 0.957
Weighted Runoff Coef. (Cw): 0.85
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 10.44 in/hr
Runoff Supply Rate (q) @ Tc: 8.9 in/hr
PEAK DISCHARGE: 10.4 cfs

Calculation performed 2023-11-07 09:15:50 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: 3P- La Canada-Naranja Date: 10/23/2023
Concentration Point: 3P Job # 22-010
Watershed Area: 0.17 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 1.6 160 0.01 0.02
Length of Watercourse (Lc): 160 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 80 feet Weighted Basin Fac: 0.02
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 2-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.36 0.55 0.68 0.91 1.13 1.28 1.35 1.53 1.72 2.03

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.158
C 41 88.2 0.299
D 18 91.2 0.409
Imp. 75 99 0.9
Weighted Runoff Coef. (Cw): 0.74
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 4.32 in/hr
Runoff Supply Rate (q) @ Tc: 3.2 in/hr
PEAK DISCHARGE: 0.5 cfs

Calculation performed 2023-10-23 02:12:21 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: 3P- La Canada-Naranja Date: 10/23/2023
Concentration Point: 3P Job # 22-010
Watershed Area: 0.17 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 1.6 160 0.01 0.02
Length of Watercourse (Lc): 160 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 80 feet Weighted Basin Fac: 0.02
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 10-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.56 0.85 1.06 1.43 1.76 196 2.04 2.26 249 2.98

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.296
C 41 88.2 0.447
D 18 91.2 0.551
Imp. 75 99 0.934
Weighted Runoff Coef. (Cw): 0.8
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 6.72 in/hr
Runoff Supply Rate (q) @ Tc: 5.39 in/hr
PEAK DISCHARGE: 0.9 cfs

Calculation performed 2023-10-23 02:12:21 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: 3P- La Canada-Naranja Date: 10/23/2023
Concentration Point: 3P Job # 22-010
Watershed Area: 0.17 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 1.6 160 0.01 0.02
Length of Watercourse (Lc): 160 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 80 feet Weighted Basin Fac: 0.02
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 25-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.68 1.03 1.28 1.72 213 237 247 271 297  3.57

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.359
C 41 88.2 0.509
D 18 91.2 0.607
Imp. 75 99 0.945
Weighted Runoff Coef. (Cw): 0.83
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 8.16 in/hr
Runoff Supply Rate (q) @ Tc: 6.73 in/hr
PEAK DISCHARGE: 1.2 cfs

Calculation performed 2023-10-23 02:12:21 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: 3P- La Canada-Naranja Date: 10/23/2023
Concentration Point: 3P Job # 22-010
Watershed Area: 0.17 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 1.6 160 0.01 0.02
Length of Watercourse (Lc): 160 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 80 feet Weighted Basin Fac: 0.02
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 100-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.87 1.32 1.64 2.2 2.73 3.04 3.19 348 3.76 4.55

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.442
C 41 88.2 0.584
D 18 91.2 0.673
Imp. 75 99 0.957
Weighted Runoff Coef. (Cw): 0.85
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 10.44 in/hr
Runoff Supply Rate (q) @ Tc: 8.9 in/hr
PEAK DISCHARGE: 1.5 cfs

Calculation performed 2023-10-23 02:12:21 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: 4P -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 4P Job # 22-010
Watershed Area: 0.4 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 1.6 160 0.01 0.019
Length of Watercourse (Lc): 160 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 80 feet Weighted Basin Fac: 0.019
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 2-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.42 0.63 0.75 1.05 1.26 137 145 162 1.68 1.9

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 83 0.198
C 41 88 0.329
D 18 91 0.437
Imp. 87 99 0.91
Weighted Runoff Coef. (Cw): 0.83
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 5.04 in/hr
Runoff Supply Rate (q) @ Tc: 4.18 in/hr
PEAK DISCHARGE: 1.7  cfs

Calculation performed 2022-09-20 08:24:42 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: 4P -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 4P Job # 22-010
Watershed Area: 0.4 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 1.6 160 0.01 0.019
Length of Watercourse (Lc): 160 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 80 feet Weighted Basin Fac: 0.019
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 10-years NOAA data user generated

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.4104 Longitude: -110.9965
Duration: 5-min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.58 0.89 1.1 1.5 1.87 2.08 2.23 252 264 3.12
Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 83 0.325
C 41 88 0.461
D 18 91 0.562
Imp. 87 99 0.938
Weighted Runoff Coef. (Cw): 0.87
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 6.96 in/hr
Runoff Supply Rate (q) @ Tc: 6.06 in/hr
PEAK DISCHARGE: 24 cfs

Calculation performed 2022-09-20 08:24:42 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: 4P -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 4P Job # 22-010
Watershed Area: 0.4 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 1.6 160 0.01 0.019
Length of Watercourse (Lc): 160 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 80 feet Weighted Basin Fac: 0.019
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 25-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.67 1.03 1.28 1.8 2.22 249 2.67 3 3.12 3.84

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 83 0.383
C 41 88 0.516
D 18 91 0.612
Imp. 87 99 0.947
Weighted Runoff Coef. (Cw): 0.89
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 8.04 in/hr
Runoff Supply Rate (q) @ Tc: 7.12  in/hr
PEAK DISCHARGE: 2.9 cfs

Calculation performed 2022-09-20 08:24:42 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: 4P -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 4P Job # 22-010
Watershed Area: 0.4 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 1.6 160 0.01 0.019
Length of Watercourse (Lc): 160 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 80 feet Weighted Basin Fac: 0.019
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 100-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.83 1.27 1.6 2.25 2.77 3.12 3.35 3.84 3.96 4.8

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 83 0.456
C 41 88 0.583
D 18 91 0.671
Imp. 87 99 0.958
Weighted Runoff Coef. (Cw): 0.9
Time of Concentration: §) min
Rainfall Intensity (i) @ Tc: 9.96 in/hr
Runoff Supply Rate (q) @ Tc: 9 in/hr
PEAK DISCHARGE: 3.6 cfs

Calculation performed 2022-09-20 08:24:42 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: 4P.1 -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 4P.1 Job # 22-010
Watershed Area: 0.1 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 1.6 160 0.01 0.015
Length of Watercourse (Lc): 160 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 80 feet Weighted Basin Fac: 0.015
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 2-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.42 0.63 0.75 1.05 1.26 137 145 162 1.68 1.9

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 83 0.198
C 41 88 0.329
D 18 91 0.437
Imp. 100 99 0.91
Weighted Runoff Coef. (Cw): 0.91
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 5.04 in/hr
Runoff Supply Rate (q) @ Tc: 4.58 in/hr
PEAK DISCHARGE: 0.5 cfs

Calculation performed 2022-09-28 12:31:18 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: 4P.1 -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 4P.1 Job # 22-010
Watershed Area: 0.1 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 1.6 160 0.01 0.015
Length of Watercourse (Lc): 160 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 80 feet Weighted Basin Fac: 0.015
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 10-years NOAA data user generated

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.4104 Longitude: -110.9965
Duration: 5-min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.58 0.89 1.1 1.5 1.87 2.08 2.23 252 264 3.12
Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 83 0.325
C 41 88 0.461
D 18 91 0.562
Imp. 100 99 0.938
Weighted Runoff Coef. (Cw): 0.94
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 6.96 in/hr
Runoff Supply Rate (q) @ Tc: 6.53 in/hr
PEAK DISCHARGE: 0.7 cfs

Calculation performed 2022-09-28 12:31:18 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV

Project Name: 4P.1 -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 4P.1 Job # 22-010
Watershed Area: 0.1 Acres Watershed Type High Density Urbanized

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 1.6 160 0.01 0.015
Length of Watercourse (Lc): 160 feet Mean Slope: 0.01
Length to Cen. of Gravity (Lca): 80 feet Weighted Basin Fac: 0.015
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 100-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.83 1.27 1.6 2.25 2.77 3.12 3.35 3.84 3.96 4.8

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 83 0.456
C 41 88 0.583
D 18 91 0.671
Imp. 100 99 0.958
Weighted Runoff Coef. (Cw): 0.96
Time of Concentration: §) min
Rainfall Intensity (i) @ Tc: 9.96 in/hr
Runoff Supply Rate (q) @ Tc: 9.53 in/hr
PEAK DISCHARGE: 1 cfs

Calculation performed 2022-09-28 12:31:18 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV
Project Name: 5P -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 5P Job # 22-010
Watershed Area: 0.1 Acres Watershed Type Suburban Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 3.3 64 0.0516 0.03
Length of Watercourse (Lc): 64 feet Mean Slope: 0.0516
Length to Cen. of Gravity (Lca): 32 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 2-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.42 0.63 0.75 1.05 1.26 137 145 162 1.68 1.9

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 83 0.198
C 41 88 0.329
D 18 91 0.437
Imp. 20 99 0.91
Weighted Runoff Coef. (Cw): 0.42
Time of Concentration: 5) min
Rainfall Intensity (i) @ Tc: 5.04 in/hr
Runoff Supply Rate (q) @ Tc: 2.1 in/hr
PEAK DISCHARGE: 0.2 cfs

Calculation performed 2022-09-20 08:25:57 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV
Project Name: 5P -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 5P Job # 22-010
Watershed Area: 0.1 Acres Watershed Type Suburban Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 3.3 64 0.0516 0.03
Length of Watercourse (Lc): 64 feet Mean Slope: 0.0516
Length to Cen. of Gravity (Lca): 32 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 10-years NOAA data user generated

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.4104 Longitude: -110.9965
Duration: 5-min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.58 0.89 1.1 1.5 1.87 2.08 2.23 252 264 3.12
Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 83 0.325
C 41 88 0.461
D 18 91 0.562
Imp. 20 99 0.938
Weighted Runoff Coef. (Cw): 0.53
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 6.96 in/hr
Runoff Supply Rate (q) @ Tc: 3.66 in/hr
PEAK DISCHARGE: 0.4 cfs

Calculation performed 2022-09-20 08:25:57 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV
Project Name: 5P -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 5P Job # 22-010
Watershed Area: 0.1 Acres Watershed Type Suburban Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 3.3 64 0.0516 0.03
Length of Watercourse (Lc): 64 feet Mean Slope: 0.0516
Length to Cen. of Gravity (Lca): 32 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 25-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.67 1.03 1.28 1.8 2.22 249 2.67 3 3.12 3.84

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 83 0.383
C 41 88 0.516
D 18 91 0.612
Imp. 20 99 0.947
Weighted Runoff Coef. (Cw): 0.57
Time of Concentration: 5) min
Rainfall Intensity (i) @ Tc: 8.04 in/hr
Runoff Supply Rate (q) @ Tc: 4.6 in/hr
PEAK DISCHARGE: 0.5 cfs

Calculation performed 2022-09-20 08:25:57 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Engineering Prepared by: LAV
Project Name: 5P -NWC La Canada Naranja Date: 05/31/2022
Concentration Point: 5P Job # 22-010
Watershed Area: 0.1 Acres Watershed Type Suburban Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 3.3 64 0.0516 0.03
Length of Watercourse (Lc): 64 feet Mean Slope: 0.0516
Length to Cen. of Gravity (Lca): 32 feet Weighted Basin Fac: 0.03
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 100-years NOAA data user generated
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4104 Longitude: -110.9965

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.83 1.27 1.6 2.25 2.77 3.12 3.35 3.84 3.96 4.8

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 83 0.456
C 41 88 0.583
D 18 91 0.671
Imp. 20 99 0.958
Weighted Runoff Coef. (Cw): 0.63
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 9.96 in/hr
Runoff Supply Rate (q) @ Tc: 6.26 in/hr
PEAK DISCHARGE: 0.6 cfs

Calculation performed 2022-09-20 08:25:57 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: 6P- La Canada-Naranja  Date: 10/23/2023
Concentration Point: 6P Job # 22-010
Watershed Area: 0.054 Acres Watershed Type Undeveloped-Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (NDb)
1 4 40 0.1 0.04
Length of Watercourse (Lc): 40 feet Mean Slope: 0.1
Length to Cen. of Gravity (Lca): 20 feet Weighted Basin Fac: 0.04
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 2-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.36 0.55 0.68 0.91 1.13 1.28 1.35 1.53 1.72 2.03

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.158
C 41 88.2 0.299
D 18 91.2 0.409
Imp. 0 99 0.9
Weighted Runoff Coef. (Cw): 0.26
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 4.32 in/hr
Runoff Supply Rate (q) @ Tc: 1.13 in/hr
PEAK DISCHARGE: 0.1 cfs

Calculation performed 2023-10-23 02:14:25 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: 6P- La Canada-Naranja  Date: 10/23/2023
Concentration Point: 6P Job # 22-010
Watershed Area: 0.054 Acres Watershed Type Undeveloped-Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (NDb)
1 4 40 0.1 0.04
Length of Watercourse (Lc): 40 feet Mean Slope: 0.1
Length to Cen. of Gravity (Lca): 20 feet Weighted Basin Fac: 0.04
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 10-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.56 0.85 1.06 1.43 1.76 196 2.04 2.26 249 2.98

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.296
C 41 88.2 0.447
D 18 91.2 0.551
Imp. 0 99 0.934
Weighted Runoff Coef. (Cw): 0.4
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 6.72 in/hr
Runoff Supply Rate (q) @ Tc: 2.71 in/hr
PEAK DISCHARGE: 0.1 cfs

Calculation performed 2023-10-23 02:14:25 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: 6P- La Canada-Naranja  Date: 10/23/2023
Concentration Point: 6P Job # 22-010
Watershed Area: 0.054 Acres Watershed Type Undeveloped-Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (NDb)
1 4 40 0.1 0.04
Length of Watercourse (Lc): 40 feet Mean Slope: 0.1
Length to Cen. of Gravity (Lca): 20 feet Weighted Basin Fac: 0.04
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 25-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.68 1.03 1.28 1.72 213 237 247 271 297  3.57

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.359
C 41 88.2 0.509
D 18 91.2 0.607
Imp. 0 99 0.945
Weighted Runoff Coef. (Cw): 0.47
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 8.16 in/hr
Runoff Supply Rate (q) @ Tc: 3.79 in/hr
PEAK DISCHARGE: 0.2 cfs

Calculation performed 2023-10-23 02:14:25 PM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Client: Grenier Prepared by: BJK

Project Name: 6P- La Canada-Naranja  Date: 10/23/2023
Concentration Point: 6P Job # 22-010
Watershed Area: 0.054 Acres Watershed Type Undeveloped-Valley

Watercourse Data By Reach

Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (NDb)
1 4 40 0.1 0.04
Length of Watercourse (Lc): 40 feet Mean Slope: 0.1
Length to Cen. of Gravity (Lca): 20 feet Weighted Basin Fac: 0.04
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 20

RETURN PERIOD: 100-years NOAA Data Obtained: 2022-05-05 03:46:18 PM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @  Latitude: 32.4103 Longitude: -110.9967

Duration: 5min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in): 0.87 1.32 1.64 2.2 2.73 3.04 3.19 348 3.76 4.55

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B 41 82.6 0.442
C 41 88.2 0.584
D 18 91.2 0.673
Imp. 0 99 0.957
Weighted Runoff Coef. (Cw): 0.54
Time of Concentration: 5 min
Rainfall Intensity (i) @ Tc: 10.44 in/hr
Runoff Supply Rate (q) @ Tc: 5.66 in/hr
PEAK DISCHARGE: 0.3 cfs

Calculation performed 2023-10-23 02:14:25 PM by PC-Hydro V7.2
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Type 2 Scupper Calculations

Project Name: La Canada and Naranja
Job Number: 22-010
Page: 1 0of 1
ll’.l
LLASS “B° CONCROTE—— =B O ) - STEEL DUidRD PLATE
A f"T-ﬂ"_:ﬂ_—u] f-,%’ ASTM A-36. SEE NOTE 3
Pare S ~—1 : E
2 <k
¢ (w0 ma/‘f.
o
Q= CLH*? WEIR FLOW
C= 2.3
H= 0.5 ft
L= Q
C x H*?
CP Q100 Length | # Cells Rg'd | Opening Length
(cfs) (ft) (ft)
4P.2 1.6 2.0 1 2.5
CP Q10 [Length*| #Cells Rg'd | Opening Length
4P.2 1 2.5 1 2.5

*Includes clogging factor of 2

Prepared by: LAM

Date:



Curb Opening Calculations
(Weir Equation - COT Drainage Manual Eq. 10.14)

Project Name: La Canada and Naranja

Job Number: 22-010

Q=23*L*(H"19)

L=Q/(2.3*(H"1.5)

Curb Opening Summary
Location Q100 Height Length Required | Length Provided
(CP) (cfs) (ft) (ft) (ft)
2P.1 10.4 0.5
Prepared by: LAV
Checked by:
Company: CMG

Date: 10/31/2023




HY-8 Culvert Analysis Report

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow

Minimum Flow: 1.20 cfs
Design Flow: 1.20 cfs
Maximum Flow: 1.20 cfs

Table 1 - Summary of Culvert Flows at Crossing: 1P.1

Headwater Total Culvert 1 Roadway Iterations
Elevation (ft) Discharge Discharge Discharge
(cfs) (cfs) (cfs)
15.33 1.20 1.20 0.00 1
15.33 1.20 1.20 0.00 1
15.33 1.20 1.20 0.00 1
15.33 1.20 1.20 0.00 1
15.33 1.20 1.20 0.00 1
15.33 1.20 1.20 0.00 1
15.33 1.20 1.20 0.00 1
15.33 1.20 1.20 0.00 1
15.33 1.20 1.20 0.00 1
15.33 1.20 1.20 0.00 1
15.33 1.20 1.20 0.00 1
34.50 2.61 2.61 0.00 Overtopping




Rating Curve Plot for Crossing: 1P.1

Total Rating Curve
Crossing: 1P.1

[i%] %] %]
® > 8 3 &3
1 1 1 1 1

Headwater Elevation (ft)
T

I\
[R¥]
|

181

16+

I
18

20

1.2 1.4 1.6 22 24 26
Total Discharge (cfs)

Culvert Data: Culvert 1
Table 2 - Culvert Summary Table: Culvert 1
Total Culve Head Inle Outl FI Nor Criti Out Tailw Outl Tailw
Disch rt water t et ow mal «cal let ater et ater
arge Disch Elevat Cont Cont Ty Dep Dep De Dept Velo Veloc
(cfs) arge ion rol rol pe th th pth h(ft) city ity

(cfs) (ft) Dep Dep (ft) (ft) (ft) (ft/s (ft/s)

th th )
(ft) (ft)

1.20 1.20 15.33 1.84 523 4- 050 049 05 1.20 6.11 0.00
cfs cfs 3 FFf 0
1.20 1.20 15.33 1.84 5.23 4- 0.50 0.49 0.5 1.20 6.11 0.00
cfs cfs 3 FFf 0
1.20 1.20 15.33 1.84 523 4- 050 049 0.5 1.20 6.11 0.00
cfs cfs 3 FFf 0
1.20 1.20 15.33 1.84 5.23 4- 0.50 0.49 0.5 1.20 6.11 0.00
cfs cfs 3 FFf 0
1.20 1.20 15.33 1.84 523 4- 050 049 0.5 1.20 6.11 0.00
cfs cfs 3 FFf 0
1.20 1.20 15.33 1.84 5.23 4- 0.50 0.49 0.5 1.20 6.11 0.00
cfs cfs 3 FFf 0
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Culvert Barrel Data

Culvert Barrel Type Straight Culvert

Inlet Elevation (invert): 10.10 ft,
Outlet Elevation (invert): 9.00 ft

Culvert Length: 110.01 ft,

Culvert Slope: 0.0100

Culvert Performance Curve Plot: Culvert 1

Inlet Control Elev

Performance Curve
Culvert: Culvert 1

Qutlet Control Elev
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Water Surface Profile Plot for Culvert: Culvert 1

Crossing - 1P.1, Design Discharge - 1.2 cfs

Culvert - Culvert 1, Culvert Discharge - 1.2 cfs
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Site Data - Culvert 1
Site Data Option: Culvert Invert Data

Inlet Station: 0.00 ft

Inlet Elevation: 10.10 ft
Outlet Station: 110.00 ft
Outlet Elevation: 9.00 ft

Number of Barrels: 1

Culvert Data Summary - Culvert 1

Barrel Shape: Circular
Barrel Diameter: 0.50 ft
Barrel Material:
Embedment: 0.00 in

Barrel Manning's n: 0.0120




Culvert Type: Straight

Inlet Configuration: Square Edge with Headwall (Ke=0.5)
Inlet Depression: None

Tailwater Data for Crossing: 1P.1

Table 3 - Downstream Channel Rating Curve (Crossing: 1P.1)

Flow (cfs) Water Surface Elev (ft) Depth (ft)
1.20 10.20 1.20
1.20 10.20 1.20
1.20 10.20 1.20
1.20 10.20 1.20
1.20 10.20 1.20
1.20 10.20 1.20
1.20 10.20 1.20
1.20 10.20 1.20
1.20 10.20 1.20
1.20 10.20 1.20
1.20 10.20 1.20

Tailwater Channel Data - 1P.1
Tailwater Channel Option: Enter Constant Tailwater Elevation

Constant Tailwater Elevation: 10.20 ft

Roadway Data for Crossing: 1P.1
Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 100.00 ft
Crest Elevation: 34.50 ft
Roadway Surface: Paved

Roadway Top Width: 100.00 ft

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow

Minimum Flow: 1.60 cfs
Design Flow: 1.60 cfs
Maximum Flow: 1.60 cfs

Table 4 - Summary of Culvert Flows at Crossing: 4P.1

Headwater Total Culvert 1 Roadway Iterations




Elevation (ft) Discharge Discharge Discharge

(cfs) (cfs) (cfs)
20.38 1.60 1.60 0.00 1
20.38 1.60 1.60 0.00 1
20.38 1.60 1.60 0.00 1
20.38 1.60 1.60 0.00 1
20.38 1.60 1.60 0.00 1
20.38 1.60 1.60 0.00 1
20.38 1.60 1.60 0.00 1
20.38 1.60 1.60 0.00 1
20.38 1.60 1.60 0.00 1
20.38 1.60 1.60 0.00 1
20.38 1.60 1.60 0.00 1
33.00 2.30 2.30 0.00 Overtopping
Rating Curve Plot for Crossing: 4P.1
Total Rating Curve
Crossing: 4P.1
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Culvert Data: Culvert 1

Table 5 - Culvert Summary Table: Culvert 1

Total Culve Head 1Inle Outl Fl Nor Criti Out Tailw Outl Tailw
Disch rt water t et ow mal cal let ater et ater
arge Disch Elevat Cont Cont Ty Dep Dep De Dept Velo Veloc
(cfs) arge ion rol rol pe th th pth h(ft) city ity




(cfs) (ft) Dep Dep (ft) (ft) (fv) (ft/s (ft/s)
th th )
(ft) (ft)

1.60 1.60 20.38 3.07 115 4- 050 050 05 1.26 8.15 0.00
cfs cfs 81 FFf 0
1.60 1.60 20.38 3.07 115 4- 050 050 05 1.26 8.15 0.00
cfs cfs 81 FFf 0
1.60 1.60 20.38 3.07 115 4- 050 050 05 1.26 8.15 0.00
cfs cfs 81 FFf 0
1.60 1.60 20.38 3.07 115 4- 050 050 05 1.26 8.15 0.00
cfs cfs 81 FFf 0
1.60 1.60 20.38 3.07 115 4- 050 050 05 1.26 8.15 0.00
cfs cfs 81 FFf 0
1.60 1.60 20.38 3.07 115 4- 050 050 05 1.26 8.15 0.00
cfs cfs 81 FFf 0
1.60 1.60 20.38 3.07 115 4- 050 050 05 1.26 8.15 0.00
cfs cfs 81 FFf 0
1.60 1.60 20.38 3.07 115 4- 050 050 05 1.26 8.15 0.00
cfs cfs 81 FFf 0
1.60 1.60 20.38 3.07 115 4- 050 050 05 1.26 8.15 0.00
cfs cfs 81 FFf 0
1.60 1.60 20.38 3.07 115 4- 050 050 05 1.26 8.15 0.00
cfs cfs 81 FFf 0
1.60 1.60 20.38 3.07 115 4- 050 050 05 1.26 8.15 0.00
cfs cfs 81 FFf 0

Culvert Barrel Data
Culvert Barrel Type Straight Culvert

Inlet Elevation (invert): 8.80 ft,

Outlet Elevation (invert): 7.24 ft

Culvert Length: 150.01 ft,

Culvert Slope: 0.0104



Culvert Performance Curve Plot: Culvert 1

Performance Curve
Culvert: Culvert 1
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Water Surface Profile Plot for Culvert: Culvert 1

Crossing - 4P.1, Design Discharge - 1.6 cfs

Culvert - Culvert 1, Culvert Discharge - 1.6 cfs

304

25+

20+

Elevation (ft)

15+

10+

80
Station (ft)

60
Site Data - Culvert 1

Site Data Option: Culvert Invert Data

Inlet Station: 0.00 ft

Inlet Elevation: 8.80 ft

Outlet Station: 150.00 ft

Outlet Elevation: 7.24 ft

Number of Barrels: 1

Culvert Data Summary - Culvert 1

Barrel Shape: Circular
Barrel Diameter: 0.50 ft
Barrel Material:
Embedment: 0.00 in

Barrel Manning's n: 0.0120




Culvert Type: Straight

Inlet Configuration: Square Edge with Headwall (Ke=0.5)
Inlet Depression: None

Tailwater Data for Crossing: 4P.1

Table 6 - Downstream Channel Rating Curve (Crossing: 4P.1)

Flow (cfs) Water Surface Elev (ft) Depth (ft)
1.60 8.50 1.26
1.60 8.50 1.26
1.60 8.50 1.26
1.60 8.50 1.26
1.60 8.50 1.26
1.60 8.50 1.26
1.60 8.50 1.26
1.60 8.50 1.26
1.60 8.50 1.26
1.60 8.50 1.26
1.60 8.50 1.26

Tailwater Channel Data - 4P.1
Tailwater Channel Option: Enter Constant Tailwater Elevation

Constant Tailwater Elevation: 8.50 ft

Roadway Data for Crossing: 4P.1
Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 100.00 ft
Crest Elevation: 33.00 ft
Roadway Surface: Paved

Roadway Top Width: 100.00 ft

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow

Minimum Flow: 1.20 cfs
Design Flow: 1.20 cfs
Maximum Flow: 1.20 cfs

Table 7 - Summary of Culvert Flows at Crossing: 3P.1

Headwater Total Culvert 1 Roadway Iterations




Elevation (ft) Discharge Discharge Discharge

(cfs) (cfs) (cfs)
15.29 1.20 1.20 0.00 1
15.29 1.20 1.20 0.00 1
15.29 1.20 1.20 0.00 1
15.29 1.20 1.20 0.00 1
15.29 1.20 1.20 0.00 1
15.29 1.20 1.20 0.00 1
15.29 1.20 1.20 0.00 1
15.29 1.20 1.20 0.00 1
15.29 1.20 1.20 0.00 1
15.29 1.20 1.20 0.00 1
15.29 1.20 1.20 0.00 1
33.00 2.50 2.50 0.00 Overtopping
Rating Curve Plot for Crossing: 3P.1
Total Rating Curve
Crossing: 3P.1
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Culvert Data: Culvert 1

Table 8 - Culvert Summary Table: Culvert 1

Total Culve Head 1Inle Outl Fl Nor Criti Out Tailw Outl Tailw
Disch rt water t et ow mal cal let ater et ater
arge Disch Elevat Cont Cont Ty Dep Dep De Dept Velo Veloc
(cfs) arge ion rol rol pe th th pth h(ft) city ity




(cfs) (ft) Dep Dep (ft) (ft) (fv) (ft/s (ft/s)
th th )
(ft) (ft)

1.20 1.20 15.29 1.84 5.08 4- 050 049 0.5 1.00 6.11 0.00
cfs cfs 8 FFf 0
1.20 1.20 15.29 1.84 508 4- 050 049 0.5 1.00 6.11 0.00
cfs cfs 8 FFf 0
1.20 1.20 15.29 1.84 5.08 4- 050 049 0.5 1.00 6.11 0.00
cfs cfs 8 FFf 0
1.20 1.20 15.29 1.84 508 4- 050 049 0.5 1.00 6.11 0.00
cfs cfs 8 FFf 0
1.20 1.20 15.29 1.84 5.08 4- 050 049 0.5 1.00 6.11 0.00
cfs cfs 8 FFf 0
1.20 1.20 15.29 1.84 508 4- 050 049 0.5 1.00 6.11 0.00
cfs cfs 8 FFf 0
1.20 1.20 15.29 1.84 5.08 4- 050 049 0.5 1.00 6.11 0.00
cfs cfs 8 FFf 0
1.20 1.20 15.29 1.84 5,08 4- 050 049 0.5 1.00 6.11 0.00
cfs cfs 8 FFf 0
1.20 1.20 15.29 1.84 5.08 4- 050 049 0.5 1.00 6.11 0.00
cfs cfs 8 FFf 0
1.20 1.20 15.29 1.84 5.08 4- 050 049 0.5 1.00 6.11 0.00
cfs cfs 8 FFf 0
1.20 1.20 15.29 1.84 5.08 4- 050 049 0.5 1.00 6.11 0.00
cfs cfs 8 FFf 0

Culvert Barrel Data
Culvert Barrel Type Straight Culvert

Inlet Elevation (invert): 10.20 ft,
Outlet Elevation (invert): 9.00 ft

Culvert Length: 114.01 ft,

Culvert Slope: 0.0105



Culvert Performance Curve Plot: Culvert 1

Performance Curve
Culvert: Culvert 1
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Water Surface Profile Plot for Culvert: Culvert 1

Crossing - 3P.1, Design Discharge - 1.2 cfs

Culvert - Culvert 1, Culvert Discharge - 1.2 cfs
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Site Data - Culvert 1
Site Data Option: Culvert Invert Data

Inlet Station: 0.00 ft

Inlet Elevation: 10.20 ft
Outlet Station: 114.00 ft
Outlet Elevation: 9.00 ft

Number of Barrels: 1

Culvert Data Summary - Culvert 1

Barrel Shape: Circular
Barrel Diameter: 0.50 ft
Barrel Material:
Embedment: 0.00 in

Barrel Manning's n: 0.0120




Culvert Type: Straight

Inlet Configuration: Square Edge with Headwall (Ke=0.5)
Inlet Depression: None

Tailwater Data for Crossing: 3P.1

Table 9 - Downstream Channel Rating Curve (Crossing: 3P.1)

Flow (cfs) Water Surface Elev (ft) Depth (ft)
1.20 10.00 1.00
1.20 10.00 1.00
1.20 10.00 1.00
1.20 10.00 1.00
1.20 10.00 1.00
1.20 10.00 1.00
1.20 10.00 1.00
1.20 10.00 1.00
1.20 10.00 1.00
1.20 10.00 1.00
1.20 10.00 1.00

Tailwater Channel Data - 3P.1
Tailwater Channel Option: Enter Constant Tailwater Elevation

Constant Tailwater Elevation: 10.00 ft

Roadway Data for Crossing: 3P.1
Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 100.00 ft
Crest Elevation: 33.00 ft
Roadway Surface: Paved

Roadway Top Width: 100.00 ft



RIPRAP APRON CALCULATION

PIMA COUNTY DRAINAGE & CHANNEL DESIGN STANDARDS (Pg VI-14)
PROJECT NAME: La Canada/Naranja - 22-010

IF Froude Number is greater than 1 (F>1)

Le, =D (8 +17 log F) for minimum tailwater (Equation 4-VI)
Le, =D, (8 +551log F) for maximum tailwater  (Equation 5-VI) APRON WIDTH
Where:
Lgp = Length of scour basin, ft.
F= Froude number of flow at the culvert outlet
D, = Culvert diameter or depth of flow, ft
W, = Culvert width, ft
IF Froude Number is less than or equal to 1 (F<=1) Lss
Lsb =8 D,
W =3 D,
k=2 for minimum tailwater A
k=5 for maximum tailwater D
D 2
d, =0.02 { < }(R ) (Equation 6-VI1) — -
W 2050 PP f'. A A A RO P
_ ELEVATION
t=2 dso
CP Q100 | No. of | Froude | Wc Dc TW [ Tailwater R Apron Apron Taper Size Apron
or Barrels | Number Condition Length (L) Width Coefficient (k) dso Thickness
X-Section/Wash | (cfs) - - (ft) (ft) (ft) - - (ft) (ft) - (ft) (ft)
1P.1 Pipe 1.2 1 1.00 0.5 0.5 [ 1.20 | MAXIMUM | 6.79 4 1.5 5.0 0.1 0
3P.1 Pipe 1.2 1 1.00 0.5 0.5 [ 1.00 | MAXIMUM | 6.79 4 1.5 5.0 0.1 0
4P.1 Pipe 1.6 1 1.00 0.5 0.5 | 1.26 | MAXIMUM | 9.05 4 1.5 5.0 0.1 0

For D5, > 6”; Option: Use wire-tied

22-010_Riprap Apron_rev.xls




APPENDIX D - BASIN CALCULATIONS

Page D-1



Stage Storage Calculations
(Average-End-Area Method)

Basin Name: 1

AS=A;+A; (hy-hy)
2

AS = Incremental storage volume available between H1 and H2

h1 = Water surface elevation 1

h2 = Water surface elevation 2 (h2>h1)
A1 = Surface area 1

A2 = Surface area 2

Elevation Area | (A1+A2)/2| (h2-h1) AS Cummulative S Elevation Storage

(ft) (sq.ft.) (sq.ft.) (ft) (cu.ft) (cu.ft) (ft) (Ac-ft)
9.00 624 0 0.0 0 0 9.0 0.000
9.50 714 669 0.5 335 335 9.5 0.008
10.00 806 760 0.5 380 715 10.0 0.016
10.50 900 853 0.5 427 1,141 10.5 0.026
11.00 997 949 0.5 474 1,615 11.0 0.037

Prepared by: LAV Checked by: Company: CMG Drainage Engineering Date: 1/24/2024




Stage Storage Calculations
(Average-End-Area Method)

Basin Name: 2

AS=A;+A; (hy-hy)
2

AS = Incremental storage volume available between H1 and H2
h1 = Water surface elevation 1

h2 = Water surface elevation 2 (h2>h1)

A1 = Surface area 1

A2 = Surface area 2

Elevation Area | (A1+A2)/2| (h2-h1) AS Cummulative S Elevation Storage
(ft) (sq.ft.) (sq.ft.) (ft) (cu.ft) (cu.ft) (ft) (Ac-ft)
8.17 4,507 0 0.0 0 0 8.2 0.000
8.50 4,727 4,617 0.3 1,524 1,524 8.5 0.035
9.00 5,062 4,895 0.5 2,447 3,971 9.0 0.091
9.50 5,398 5,230 0.5 2,615 6,586 9.5 0.151
10.00 5,735 5,667 0.5 2,783 9,369 10.0 0.215

Prepared by: LAV Checked by: Company: CMG Drainage Engineering Date: 1/24/2024




Stage Storage Calculations
(Average-End-Area Method)

Basin Name: 3

AS=A;+A; (hy-hy)
2

AS = Incremental storage volume available between H1
h1 = Water surface elevation 1

h2 = Water surface elevation 2 (h2>h1)

A1 = Surface area 1

A2 = Surface area 2

and H2

Elevation Area | (A1+A2)/2| (h2-h1) AS Cummulative S Elevation Storage
(ft) (sq.ft.) (sq.ft.) (ft) (cu.ft) (cu.ft) (ft) (Ac-ft)
7.00 376 0 0.0 0 0 7.0 0.000
7.50 450 413 0.5 207 207 7.5 0.005
8.00 527 489 0.5 244 451 8.0 0.010
8.50 607 567 0.5 284 734 8.5 0.017
9.00 690 649 0.5 324 1,059 9.0 0.024
9.50 777 734 0.5 367 1,425 9.5 0.033
10.00 866 822 0.5 411 1,836 10.0 0.042
Prepared by: LAV Checked by: Company: CMG Drainage Engineering Date: 1/24/2024




Stage Storage Calculations
(Average-End-Area Method)

Basin Name: 4

AS=A;+A; (hy-hy)
2

AS = Incremental storage volume available between H1 and H2

h1 = Water surface elevation 1

h2 = Water surface elevation 2 (h2>h1)
A1 = Surface area 1

A2 = Surface area 2

Elevation Area | (A1+A2)/2| (h2-h1) AS Cummulative S Elevation Storage

(ft) (sq.ft.) (sq.ft.) (ft) (cu.ft) (cu.ft) (ft) (Ac-ft)
7.24 382 0 0.0 0 0 7.2 0.000
7.50 413 398 0.3 103 103 7.5 0.002
8.00 473 443 0.5 222 325 8.0 0.007
8.50 534 504 0.5 252 577 8.5 0.013
9.00 595 565 0.5 282 859 9.0 0.020
9.24 626 611 0.2 147 1,005 9.2 0.023

Prepared by: LAV Checked by: Company: CMG Drainage Engineering Date: 1/24/2024
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1/24/24, 10:29 AM

Project: 22_o010_Final_Plat_rev

Simulation Run: Prop_2

Standard Report

Simulation Start: 31 December 2000, 24:00

Simulation End: 1 January 2001, 06:00

HMS Version: 4.11

Executed: 24 January 2024, 17:24

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume ()
6p Not specified 0.1 01Jan200I, 00:14 Not specified
4p Not specified L7 01Jan200I, 00:14 Not specified
Basin 4 Not specified 1.48 01Jan200I, 00:16 Not specified
3p Not specified 0.5 0IJan2001, 00:14 Not specified
Basin 3 Not specified 0.3 01Jan2001, 00:2I Not specified
2p Not specified 4.5 01Jan200I, 00:14 Not specified
Basin 2 Not specified 1.12 01Jan2001, 00:30 Not specified
2E_Comparison Not specified 2.41 01Jan200I, 00:19 Not specified
5p Not specified 0.2 01Jan2001, 00:14 Not specified
Ip Not specified I 0IJan2001, 00:14 Not specified
Basin 1 Not specified 0.45 01Jan2001, 00:24 Not specified
1E_Comparison Not specified 0.55 01Jan2001, 00:22 Not specified

file://1Z:/PROJECTS/2022/22-010_ Grenier NWC_LaCanadaNaranja/Hydrology/HEC-HMS/Final_Plat/4thSub_Output/2-YEAR.html
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1/24/24, 10:29 AM Standard Report

Source: 6P

Downstream : 2E_Comparison
Flow Method : Gage Flow
Flow Gage : 6p 2

Results: 6P
Peak Discharge (CFS) 0.1

Time of Peak Discharge 01Jan2001, 00:14

file://1Z:/PROJECTS/2022/22-010_ Grenier NWC_LaCanadaNaranja/Hydrology/HEC-HMS/Final_Plat/4thSub_Output/2-YEAR.html 2/36



1/24/24, 10:29 AM Standard Report

Cumulative Outflow
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1/24/24, 10:29 AM Standard Report

Source: 4P

Downstream : Basin 4
Flow Method : Gage Flow
Flow Gage: 4p 2

Results: 4P
Peak Discharge (CFS) 1.7

Time of Peak Discharge 01Jan200I, 00:14

file://1Z:/PROJECTS/2022/22-010_ Grenier NWC_LaCanadaNaranja/Hydrology/HEC-HMS/Final_Plat/4thSub_Output/2-YEAR.html 4/36



1/24/24, 10:29 AM Standard Report

Cumulative Outflow
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1/24/24, 10:29 AM Standard Report

Reservoir: BASIN 4

Downstream : 2E_Comparison

Results: BASIN 4

Peak Discharge (CFS) 1.48

Time of Peak Discharge 0IJan2001, 00:16
Peak Inflow (CFS) 1.7

Time of Peak Inflow 0IJan2001, 00:14
Inflow Volume (AC - FT) 0.04
Maximum Storage (AC - FT) 0.01

Peak Elevation (FT) 8.15
Discharge Volume (AC - FT) 0.04
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1/24/24, 10:29 AM Standard Report
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1/24/24, 10:29 AM Standard Report

Cumulative Outflow
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1/24/24, 10:29 AM Standard Report

Pool Elevation
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1/24/24, 10:29 AM Standard Report

Source: 3P

Downstream : Basin 3
Flow Method : Gage Flow
Flow Gage: 3p 2

Results: 3P
Peak Discharge (CFS) 0.5

Time of Peak Discharge 01Jan200I, 00:14

file://1Z:/PROJECTS/2022/22-010_ Grenier NWC_LaCanadaNaranja/Hydrology/HEC-HMS/Final_Plat/4thSub_Output/2-YEAR.html 10/36



1/24/24, 10:29 AM Standard Report

Cumulative Outflow
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1/24/24, 10:29 AM

Reservoir: BASIN 3

Downstream : 2E_Comparison

Peak Discharge (CFS)

Time of Peak Discharge
Peak Inflow (CFS)

Time of Peak Inflow

Inflow Volume (AC - FT)
Maximum Storage (AC - FT)
Peak Elevation (FT)
Discharge Volume (AC - FT)
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Standard Report

Results: BASIN 3
0.3
0IJan200I, 00:21
0.5
01Jan200I, 00:14
0.0I
0.0I
7.63
0.0I
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1/24/24, 10:29 AM Standard Report
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1/24/24, 10:29 AM Standard Report

Cumulative Outflow
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1/24/24, 10:29 AM Standard Report

Pool Elevation
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1/24/24, 10:29 AM Standard Report

Source: 2P

Downstream : Basin 2
Flow Method : Gage Flow
Flow Gage: 2p 2

Results: 2P
Peak Discharge (CFS) 4.5

Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:29 AM Standard Report

Cumulative Outflow
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1/24/24, 10:29 AM Standard Report

Reservoir: BASIN 2

Downstream : 2E_Comparison

Results: BASIN 2

Peak Discharge (CFS) .12
Time of Peak Discharge 0IJan200I, 00:30
Peak Inflow (CFS) 4.5
Time of Peak Inflow 01Jan2001, 00:14
Inflow Volume (AC - FT) 0.11
Maximum Storage (AC - FT) 0.11
Peak Elevation (FT) 9.13
Discharge Volume (AC - FT) 0.1
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1/24/24, 10:29 AM Standard Report
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1/24/24, 10:29 AM Standard Report

Cumulative Outflow
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1/24/24, 10:29 AM Standard Report

Pool Elevation
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1/24/24, 10:29 AM Standard Report

Junction: 2E_Comparison

Results: 2E_Comparison
Peak Discharge (CFS) 2.41

Time of Peak Discharge 01Jan200I, 00:19
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1/24/24, 10:29 AM Standard Report

Combined Inflow
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1/24/24, 10:29 AM Standard Report

Outflow
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1/24/24, 10:29 AM Standard Report

Source: 5P

Downstream : IE_Comparison
Flow Method : Gage Flow
Flow Gage: 5p 2

Results: 5P
Peak Discharge (CFS) 0.2

Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:29 AM Standard Report

Cumulative Outflow
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1/24/24, 10:29 AM Standard Report

Source: 1P

Downstream : Basin I
Flow Method : Gage Flow
Flow Gage: 1p 10

Results: 1P
Peak Discharge (CFS) I

Time of Peak Discharge 01Jan200I, 00:14

file://1Z:/PROJECTS/2022/22-010_ Grenier NWC_LaCanadaNaranja/Hydrology/HEC-HMS/Final_Plat/4thSub_Output/2-YEAR.html 27/36



1/24/24, 10:29 AM Standard Report

Cumulative Outflow
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1/24/24, 10:29 AM

Reservoir: BASIN 1

Downstream : IE_Comparison

Peak Discharge (CFS)

Time of Peak Discharge
Peak Inflow (CFS)

Time of Peak Inflow

Inflow Volume (AC - FT)
Maximum Storage (AC - FT)
Peak Elevation (FT)
Discharge Volume (AC - FT)

Standard Report

Results: BASIN 1
0.45

0IJan200I, 00:24

I

01Jan200I, 00:14

0.02
0.01
9.82

0.01I
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1/24/24, 10:29 AM Standard Report
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1/24/24, 10:29 AM Standard Report

Cumulative Outflow
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1/24/24, 10:29 AM Standard Report

Pool Elevation
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1/24/24, 10:29 AM Standard Report

Junction: 1IE_Comparison

Results: IE_Comparison
Peak Discharge (CFS) 0.55

Time of Peak Discharge 01Jan200I, 00:22
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1/24/24, 10:29 AM Standard Report

Combined Inflow

0.5

0.4

0.3

0.2

FLOW-COMBINE (CFS)

0.1

0

00:00 01:00 02:00 03:00 04:00 05:00 06:00
Jan 1, 2001

Time

Cumulative Outflow

0.02

0.015

FLOW-CUMULATIVE (AC-FT)
g o
<) o
a ars

01:00 02:00 03:00 04:00 05:00 06:00
Jan 1, 2001

Time

file:///Z:/PROJECTS/2022/22-010_Grenier NWC_LaCanadaNaranja/Hydrology/HEC-HMS/Final Plat/4thSub_Output/2-YEAR.html 34/36



1/24/24, 10:29 AM Standard Report

Outflow
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1/24/24, 10:30 AM

Project: 22_o010_Final_Plat_rev
Simulation Run: Prop_10

Standard Report

Simulation Start: 31 December 2000, 24:00
Simulation End: 1 January 2001, 06:00

HMS Version: 4.11

Executed: 24 January 2024, 17:24

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume ()
6p Not specified 0. 01Jan2001, 00:14 Not specified
4p Not specified 2.4 01Jan200I, 00:14 Not specified
Basin 4 Not specified 2.14 01Jan2001, 00:15 Not specified
3p Not specified 0.9 0IJan2001, 00:14 Not specified
Basin 3 Not specified 0.62 01Jan2001, 00:19 Not specified
2p Not specified 7.7 01Jan200I, 00:14 Not specified
Basin 2 Not specified 2.4% 01Jan2001, 00:27 Not specified
2E_Comparison Not specified 4.35 01Jan2001, 00:20 Not specified
5p Not specified 0.4 0IJan2001, 00:14 Not specified
Ip Not specified I 0IJan2001, 00:14 Not specified
Basin 1 Not specified 0.45 01Jan2001, 00:24 Not specified
1E_Comparison Not specified 0.67 01Jan2001, 00:20 Not specified
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1/24/24, 10:30 AM Standard Report

Source: 6P

Downstream : 2E_Comparison
Flow Method : Gage Flow
Flow Gage : 6p 10

Results: 6P

Peak Discharge (CFS) 0.1
Time of Peak Discharge 01Jan2001, 00:14

Outflow
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1/24/24, 10:30 AM Standard Report

Source: 4P

Downstream : Basin 4
Flow Method : Gage Flow
Flow Gage: 4p 10

Results: 4P
Peak Discharge (CFS) 2.4
Time of Peak Discharge 01Jan200I, 00:14
Outflow
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1/24/24, 10:30 AM

Reservoir: BASIN 4

Downstream : 2E_Comparison

Standard Report

Results: BASIN 4

Peak Discharge (CFS) 2.14
Time of Peak Discharge 0IJan2001, 00:15
Peak Inflow (CFS) 2.4
Time of Peak Inflow 0IJan2001, 00:14
Inflow Volume (AC - FT) 0.06
Maximum Storage (AC - FT) 0.01I
Peak Elevation (FT) 8.29
Discharge Volume (AC - FT) 0.05
Outflow
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1/24/24, 10:30 AM Standard Report

Source: 3P

Downstream : Basin 3
Flow Method : Gage Flow
Flow Gage: 3p 10

Results: 3P
Peak Discharge (CFS) 0.9

Time of Peak Discharge 01Jan200I, 00:14

Outflow
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1/24/24, 10:30 AM

Reservoir: BASIN 3

Downstream : 2E_Comparison

Standard Report

Results: BASIN 3

Peak Discharge (CFS) 0.62
Time of Peak Discharge 0IJan2001, 00:19
Peak Inflow (CFS) 0.9
Time of Peak Inflow 0IJan2001, 00:14
Inflow Volume (AC - FT) 0.02
Maximum Storage (AC - FT) 0.01
Peak Elevation (FT) 7.81
Discharge Volume (AC - FT) 0.02
Outflow
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1/24/24, 10:30 AM Standard Report

Source: 2P

Downstream : Basin 2
Flow Method : Gage Flow
Flow Gage: 2p 10

Results: 2P
Peak Discharge (CFS) 7.7

Time of Peak Discharge 01Jan200I, 00:14

Outflow

FLOW (CFS)

0
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Jan 1, 2001

Time
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1/24/24, 10:30 AM

Reservoir: BASIN 2

Downstream : 2E_Comparison

Standard Report

Results: BASIN 2

Peak Discharge (CFS) 2.4%
Time of Peak Discharge 0IJan200I, 00:27
Peak Inflow (CFS) 7.7
Time of Peak Inflow 0IJan2001, 00:14
Inflow Volume (AC - FT) 0.18
Maximum Storage (AC - FT) 0.15
Peak Elevation (FT) 9.46
Discharge Volume (AC - FT) 0.17
Outflow
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1/24/24, 10:30 AM Standard Report

Junction: 2E_Comparison

Results: 2E_Comparison

Peak Discharge (CFS) 4.35
Time of Peak Discharge 01Jan200I, 00:20
Outflow
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1/24/24, 10:30 AM Standard Report

Source: 5P

Downstream : IE_Comparison
Flow Method : Gage Flow
Flow Gage: 5p 10

Results: 5P
Peak Discharge (CFS) 0.4

Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:30 AM Standard Report

Source: 1P

Downstream : Basin I
Flow Method : Gage Flow
Flow Gage: 1p 10

Results: 1P

Peak Discharge (CFS) I
Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:30 AM Standard Report

Reservoir: BASIN 1

Downstream : IE_Comparison

Results: BASIN 1

Peak Discharge (CFS) 0.45
Time of Peak Discharge 01Jan2001, 00:24
Peak Inflow (CFS) I
Time of Peak Inflow 0IJan2001, 00:14
Inflow Volume (AC - FT) 0.02
Maximum Storage (AC - FT) 0.01I
Peak Elevation (FT) 9.82
Discharge Volume (AC - FT) 0.01
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1/24/24, 10:30 AM

Junction: 1IE_Comparison

Peak Discharge (CFS)

Time of Peak Discharge
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Standard Report
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM

Project: 22_o010_Final_Plat_rev
Simulation Run: Prop_25

Standard Report

Simulation Start: 31 December 2000, 24:00
Simulation End: 1 January 2001, 06:00

HMS Version: 4.11

Executed: 24 January 2024, 17:24

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume ()
6p Not specified 0.2 01Jan200I, 00:14 Not specified
4p Not specified 2.9 01Jan200I, 00:14 Not specified
Basin 4 Not specified 2.63 01Jan2001, 00:15 Not specified
3p Not specified .2 0IJan2001, 00:14 Not specified
Basin 3 Not specified 0.81 01Jan200I, 00:19 Not specified
2p Not specified 9.6 0IJan2001, 00:14 Not specified
Basin 2 Not specified 2.57 01Jan200I, 00:29 Not specified
2E_Comparison Not specified 4.81 01Jan200I, 00:2I Not specified
5p Not specified 0.5 0IJan2001, 00:14 Not specified
Ip Not specified .2 01Jan2001, 00:14 Not specified
Basin 1 Not specified 0.55 01Jan2001, 00:24 Not specified
1E_Comparison Not specified 0.84 0IJan2001, 00:19 Not specified
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1/24/24, 10:30 AM Standard Report

Source: 6P

Downstream : 2E_Comparison
Flow Method : Gage Flow
Flow Gage : 6p 25

Results: 6P
Peak Discharge (CFS) 0.2

Time of Peak Discharge 01Jan2001, 00:14
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Source: 4P

Downstream : Basin 4
Flow Method : Gage Flow
Flow Gage: 4p 25

Results: 4P
Peak Discharge (CFS) 2.9

Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:30 AM Standard Report

Cumulative Outflow
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1/24/24, 10:30 AM Standard Report

Reservoir: BASIN 4

Downstream : 2E_Comparison

Results: BASIN 4

Peak Discharge (CFS) 2.63

Time of Peak Discharge 0IJan2001, 00:15
Peak Inflow (CFS) 2.9

Time of Peak Inflow 0IJan2001, 00:14
Inflow Volume (AC - FT) 0.07
Maximum Storage (AC - FT) 0.01

Peak Elevation (FT) 8.38
Discharge Volume (AC - FT) 0.07
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Cumulative Outflow
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1/24/24, 10:30 AM Standard Report

Pool Elevation
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1/24/24, 10:30 AM Standard Report

Source: 3P

Downstream : Basin 3
Flow Method : Gage Flow
Flow Gage : 3p 25

Results: 3P
Peak Discharge (CFS) L.2

Time of Peak Discharge 01Jan200I, 00:14

file://1Z:/PROJECTS/2022/22-010 Grenier NWC_LaCanadaNaranja/Hydrology/HEC-HMS/Final_Plat/4thSub_Output/25-YEAR.html 10/36



1/24/24, 10:30 AM Standard Report

Cumulative Outflow
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1/24/24, 10:30 AM Standard Report

Reservoir: BASIN 3

Downstream : 2E_Comparison

Results: BASIN 3

Peak Discharge (CFS) 0.81

Time of Peak Discharge 0IJan2001, 00:19
Peak Inflow (CFS) 1.2

Time of Peak Inflow 0IJan2001, 00:14
Inflow Volume (AC - FT) 0.03
Maximum Storage (AC - FT) 0.01

Peak Elevation (FT) 7.98
Discharge Volume (AC - FT) 0.02
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Cumulative Outflow
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1/24/24, 10:30 AM Standard Report

Pool Elevation

7.8

7.6

7.4

ELEVATION (FT)

7.2

7

00:00 01:00 02:00 03:00 04:00 05:00 06:00
Jan 1, 2001

Time

Outflow

0.8

0.6

0.4

FLOW (CFS)

0.2

0

00:00 01:00 02:00 03:00 04:00 05:00 06:00
Jan 1, 2001

Time

file:///Z:/PROJECTS/2022/22-010_Grenier NWC_LaCanadaNaranja/Hydrology/HEC-HMS/Final_Plat/4thSub_Output/25-YEAR.html 15/36



1/24/24, 10:30 AM Standard Report

Source: 2P

Downstream : Basin 2
Flow Method : Gage Flow
Flow Gage : 2p 25

Results: 2P
Peak Discharge (CFS) 9.6

Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:30 AM Standard Report

Cumulative Outflow
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1/24/24, 10:30 AM

Reservoir: BASIN 2

Downstream : 2E_Comparison

Peak Discharge (CFS)

Time of Peak Discharge
Peak Inflow (CFS)

Time of Peak Inflow

Inflow Volume (AC - FT)
Maximum Storage (AC - FT)
Peak Elevation (FT)
Discharge Volume (AC - FT)
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Standard Report

Results: BASIN 2
2.57
0IJan200I, 00:29
9.6
01Jan200I, 00:14
0.23
0.19
9.79
0.19
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Cumulative Outflow
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1/24/24, 10:30 AM Standard Report

Pool Elevation
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1/24/24, 10:30 AM Standard Report

Junction: 2E_Comparison

Results: 2E_Comparison
Peak Discharge (CFS) 4.81

Time of Peak Discharge 01Jan2001, 00:21
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1/24/24, 10:30 AM Standard Report

Combined Inflow
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1/24/24, 10:30 AM Standard Report

Outflow
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1/24/24, 10:30 AM Standard Report

Source: 5P

Downstream : IE_Comparison
Flow Method : Gage Flow
Flow Gage : 5p 25

Results: 5P
Peak Discharge (CFS) 0.5

Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:30 AM Standard Report

Cumulative Outflow
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1/24/24, 10:30 AM Standard Report

Source: 1P

Downstream : Basin I
Flow Method : Gage Flow
Flow Gage: 1p 25

Results: 1P
Peak Discharge (CFS) L.2

Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:30 AM Standard Report

Cumulative Outflow
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1/24/24, 10:30 AM

Reservoir: BASIN 1

Downstream : IE_Comparison

Peak Discharge (CFS)

Time of Peak Discharge
Peak Inflow (CFS)

Time of Peak Inflow

Inflow Volume (AC - FT)
Maximum Storage (AC - FT)
Peak Elevation (FT)
Discharge Volume (AC - FT)
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Standard Report

Results: BASIN 1
0.55
0IJan200I, 00:24
.2
01Jan200I, 00:14
0.03
0.0I
9.93
0.02
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Junction: 1IE_Comparison

Results: IE_Comparison
Peak Discharge (CFS) 0.84

Time of Peak Discharge 01Jan200I, 00:19
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1/24/24, 10:30 AM Standard Report

Combined Inflow
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM

Project: 22_o010_Final_Plat_rev
Simulation Run: Prop_100

Standard Report

Simulation Start: 31 December 2000, 24:00
Simulation End: 1 January 2001, 06:00

HMS Version: 4.11

Executed: 24 January 2024, 17:24

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume ()
6p Not specified 0.3 01Jan2001, 00:14 Not specified
4p Not specified 3.6 0IJan200I, 00:14 Not specified
Basin 4 Not specified 3.3 01Jan2001, 00:15 Not specified
3p Not specified L5 0IJan2001, 00:14 Not specified
Basin 3 Not specified 0.96 01Jan2001, 00:20 Not specified
2p Not specified 12.7 0IJan2001, 00:14 Not specified
Basin 2 Not specified 4.71 01Jan2001, 00:26 Not specified
2E_Comparison Not specified 7.8 01Jan2001, 00:20 Not specified
5p Not specified 0.6 0IJan2001, 00:14 Not specified
Ip Not specified 1.7 0IJan2001, 00:14 Not specified
Basin 1 Not specified 0.71 01Jan2001, 00:24 Not specified
1E_Comparison Not specified 1.09 0IJan2001, 00:17 Not specified
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1/24/24, 10:30 AM Standard Report

Source: 6P

Downstream : 2E_Comparison
Flow Method : Gage Flow
Flow Gage : 6p 100

Results: 6P
Peak Discharge (CFS) 0.3

Time of Peak Discharge 01Jan2001, 00:14
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Source: 4P

Downstream : Basin 4
Flow Method : Gage Flow
Flow Gage : 4p 100

Results: 4P
Peak Discharge (CFS) 3.6

Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:30 AM Standard Report

Cumulative Outflow
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1/24/24, 10:30 AM

Reservoir: BASIN 4

Downstream : 2E_Comparison

Peak Discharge (CFS)

Time of Peak Discharge
Peak Inflow (CFS)

Time of Peak Inflow

Inflow Volume (AC - FT)
Maximum Storage (AC - FT)
Peak Elevation (FT)
Discharge Volume (AC - FT)

Standard Report

Results: BASIN 4
3.3

OIJan200I, 00:15

3.6

01Jan200I, 00:14

0.09
0.01

8.49
0.08
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1/24/24, 10:30 AM Standard Report
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0.012
0.01

0.008

STORAGE (AC-FT)
5
N

e
o
o
D

0.002

0

00:00 01:00 02:00 03:00 04:00 05:00 06:00
Jan 1, 2001

Time

Combined Inflow

3.5

2.5

1.5

FLOW-COMBINE (CFS)

0.5

0

00:00 01:00 02:00 03:00 04:00 05:00 06:00
Jan 1, 2001

Time

file:///Z:/PROJECTS/2022/22-010_Grenier NWC LaCanadaNaranja/Hydrology/HEC-HMS/Final_Plat/4thSub_Output/100-YEAR.html 7136



1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Pool Elevation
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1/24/24, 10:30 AM Standard Report

Source: 3P

Downstream : Basin 3
Flow Method : Gage Flow
Flow Gage : 3p 100

Results: 3P
Peak Discharge (CFS) L5

Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Reservoir: BASIN 3

Downstream : 2E_Comparison

Results: BASIN 3

Peak Discharge (CFS) 0.96

Time of Peak Discharge 0IJan2001, 00:20
Peak Inflow (CFS) L5

Time of Peak Inflow 0IJan2001, 00:14
Inflow Volume (AC - FT) 0.04
Maximum Storage (AC - FT) 0.01

Peak Elevation (FT) 8.14
Discharge Volume (AC - FT) 0.03
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Cumulative Outflow
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1/24/24, 10:30 AM Standard Report

Pool Elevation
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1/24/24, 10:30 AM Standard Report

Source: 2P

Downstream : Basin 2
Flow Method : Gage Flow
Flow Gage : 2p 100

Results: 2P
Peak Discharge (CFS) 12.7

Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:30 AM Standard Report

Cumulative Outflow
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1/24/24, 10:30 AM Standard Report

Reservoir: BASIN 2

Downstream : 2E_Comparison

Results: BASIN 2

Peak Discharge (CFS) 4.71
Time of Peak Discharge 0IJan2001, 00:26
Peak Inflow (CFS) 12.7
Time of Peak Inflow 01Jan2001, 00:14
Inflow Volume (AC - FT) 0.3
Maximum Storage (AC - FT) 0.2
Peak Elevation (FT) 9.91
Discharge Volume (AC - FT) 0.29
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Pool Elevation
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1/24/24, 10:30 AM Standard Report

Junction: 2E_Comparison

Results: 2E_Comparison
Peak Discharge (CFS) 7.8

Time of Peak Discharge 01Jan200I, 00:20
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1/24/24, 10:30 AM Standard Report

Combined Inflow
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Source: 5P

Downstream : IE_Comparison
Flow Method : Gage Flow
Flow Gage : 5p 100

Results: 5P
Peak Discharge (CFS) 0.6

Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Source: 1P

Downstream : Basin I
Flow Method : Gage Flow
Flow Gage : 1p 100

Results: 1P
Peak Discharge (CFS) 1.7

Time of Peak Discharge 01Jan200I, 00:14
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1/24/24, 10:30 AM Standard Report

Cumulative Outflow
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1/24/24, 10:30 AM

Reservoir: BASIN 1

Downstream : IE_Comparison

Peak Discharge (CFS)

Time of Peak Discharge
Peak Inflow (CFS)

Time of Peak Inflow

Inflow Volume (AC - FT)
Maximum Storage (AC - FT)
Peak Elevation (FT)
Discharge Volume (AC - FT)
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Standard Report

Results: BASIN 1
0.71
0IJan200I, 00:24
1.7
01Jan200I, 00:14
0.04
0.02
10.15

0.03%
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report

Pool Elevation
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1/24/24, 10:30 AM Standard Report

Junction: 1IE_Comparison

Results: IE_Comparison
Peak Discharge (CFS) 1.09

Time of Peak Discharge 01Jan200I, 00:17
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1/24/24, 10:30 AM Standard Report

Combined Inflow
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1/24/24, 10:30 AM Standard Report
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1/24/24, 10:30 AM Standard Report
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APPENDIX E - WASH 1 HYDRAULIC ANALYSIS

Page E-1



HEC-RAS Plan: Exist River: River 1 Reach: Reach 1  Profile: PF 1
Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 711 PF 1 254.20 2707.50 2710.39 2710.44 0.003187 1.91 133.35 61.10 0.23
Reach 1 636 Rl 254.20 2706.22 2710.15 2710.21 0.003021 1.92 132.72 42.47 0.19
Reach 1 561 PF 1 254.20 2705.70 2709.88 2709.96 0.003773 2.22 114.48 35.16 0.22
Reach 1 487 Rl 254.20 2705.34 2709.69 2709.74 0.002156 1.70 151.87 55.59 0.16
Reach 1 410 PF 1 254.20 2705.00 2709.54 2709.59 0.001846 1.73 147.29 45.57 0.16
Reach 1 368 Rl 254.20 2704.81 2709.35 2709.45 0.006726 2.54 100.14 30.91 0.25
Reach 1 311 PF 1 488.60 2704.25 2707.86 2708.48 0.030887 6.33 77.21 27.74 0.67
Reach 1 237 Rl 488.60 2702.10 2706.65 2707.25 0.010299 6.22 78.58 25.05 0.62
Reach 1 162 PF 1 488.60 2700.65 2706.36 2706.70 0.004143 4.66 104.81 28.44 0.43
Reach 1 87 [FIF 1 488.60 2700.12 2706.27 2706.46 0.001855 3.51 139.13 32.85 0.30
Reach 1 16 PF 1 488.60 2699.22 2706.25 2702.80 2706.37 0.000554 2.08 203.48 53.18 0.16
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HEC-RAS HEC-RAS 6.1.0 September 2021
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
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PROJECT DATA

Project Title: 22_010_Wash_02

Project File : 22_010_Wash_02.prj

Run Date and Time: 9/19/2022 10:56:05 AM

Project in English units

PLAN DATA

Plan Title: Existing
Plan File : z:\PROJECTS\2022\22-010_Grenier_NWC_LaCanadaNaranja\Hydraul ics\Existing\HEC-
RAS_V6.1\22_010_Wash_02.p01

Geometry Tit ExistWash

Geometry File : z:\PROJECTS\2022\22-010_Grenier_NWC_LaCanadaNaranja\Hydraulics\Existing\HEC-

RAS_V6.1\22_010_Wash_02.g01

Flow Title
Flow F

: Flow0l
e H
RAS_V6.1\22_010_Wash_02.¥01

Plan Summary Information:

Number of: Cross Sections = 11 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 0 Lateral Structures = 0

Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

FLOW DATA

Flow Title: Flow0l
Flow File : z:\PROJECTS\2022\22-010_Grenier_NWC_LaCanadaNaranja\Hydraulics\Existing\HEC-
RAS_V6.1\22_010_Wash_02_.f01

Flow Data (cfs)

River Reach RS PF 1
River 1 Reach 1 711 254.2
River 1 Reach 1 311 488.6

Boundary Conditions

River Reach Profile Upstream

z:\PROJECTS\2022\22-010_Grenier_NWC_LaCanadaNaranja\Hydraulics\Existing\HEC-

Downstream

River 1

GEOMETRY DATA

Geometry Title:

Geometry File :
RAS_V6.1\22_010_Wash_02.g01

CROSS SECTION

RIVER: River 1

Reach 1

ExistWash

PF 1

Known WS = 2706.25

z:\PROJECTS\2022\22-010_Grenier_NWC_LaCanadaNaranja\Hydraul ics\Existing\HEC-

REACH: Reach 1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2712.72 -4
6.4 2712.05 7.4
9.4 2711.3 10.4
18.4 2707.74 18.8
21.7 2707.53 22.1
25.7 2707.57 26.1
29.7 2707.6 30.1
33.1 2707.64 36.2
37.4 2707.68 37.6
45.4 2707.74 45.6
49.4 2707.78 49.6
51.3 2707.81 51.4
53.3 2707.84 53.4
59.3 2708.3 59.4
60.5 2708.71 61.3
62.4 2708.64 62.5
64.3 2708.87 64.4
66.4 2709.32 66.4
70.4 2710 70.4
73.4 2710.5 74.4
76.4 2711 77.4
Manning”s n Values
Sta n Vval Sta
0 .154.85276
Bank Sta: Left Right
7.477.52294
CROSS SECTION
RIVER: River 1
REACH: Reach 1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2711.19 7
8.7 2706.22 9.9
16.7 2706.38 18.7
23.8 2706.53 25.7
28.5 2706.62 29.5
39.7 2707.12 51.1
52.7 2713.8 53
54.7 2714.77 55
56.4 2715.61 56.7
58.5 2716.59 58.7
Manning®s n Values
Sta n Vval Sta
0 -137.30593
Bank Sta: Left Right
1.7 51.1

RS: 711

num=
Elev
2712.7
2711.99
2710.9
2707.67
2707.53
2707.58
2707.62
2707 .66
2707.68
2707.75
2707.78
2707.81
2707.84
2708.32
2708.69
2708.65
2708.89
2709.33
2710.01
2710.65
2711.17

num=
n val
.03

104

Sta
-9
7.8
12.4
19
22.4
26.4
30.4
36.4
40.4
46.4
50.3
51.5
53.5
59.5
61.4
63.3
64.5
67.4
71.4
74.4
77.4

2

Elev
2712.65
2711.87
2710.12
2707.57
2707.53
2707.58
2707.62
2707.66
2707.69
2707.75
2707.78
2707.81
2707.85
2708.35
2708.69
2708.63

2708.9
2709.47
2710.16
2710.66

%
I~
D

I3y
o
BRPODUWAPRRAPORANADRPOL

2711.1877.52294

Lengths: Left Channel

RS: 636

num=
Elev
2711.25
2706.23
2706.44
2706.59
2706.65
2712.99
2713.96
2714.91
2715.74
2716.7

num=
n val
.03

75.1

50
Sta
1.7

12.8

19.7

25.8

30.9

51.3

53.4

55.4

56.9

59.5

2

75.1

Elev
2711.2
2706.31
2706.44
2706.59
2706.65
2713.11
2714.12
2715.1
2715.86
2717.08

Lengths: Left Channel

75.1

75.1

Right
75.1

Sta
4.7
13.6
22.7
26.6
31.5
52
563.7
55.7
57.4
59.9

Right
75.1

Elev
2712.24
2711.85
2708.91

2707.5
2707.56
2707.59
2707.62
2707.66
2707.71
2707.75
2707.78
2707.84

2708
2708.68
2708.69
2708.64
2709.14
2709.48
2710.31
2710.84

2711.2

%
I~
Yy

N
©
ARPARUOWAUUONONNDAADRADRD

Coeff Contr.
.1

Elev
2708.98
2706.31
2706.53
2706.59
2706.65
2713.48
2714.27
2715.24
2716.09

Sta
7.7
15.7
23.7
27.5
38.7
52.3
54
56
57.9

2717.2860.30812

Coeff Contr.

-1

Elev
2712.16
2711.73
2708.54
2707.52
2707.56
2707.59
2707.63
2707.68
2707.72
2707.78
2707.78
2707.84
2708.02
2708.71
2708.64
2708.65
2709.31
2709.66
2710.44
2710.99

Expan.

Elev
2706.73
2706.38
2706.53
2706.62
2706.77
2713.63
2714.43
2715.38
2716.33
2717.47

Expan.
.3



CROSS SECTION

RIVER: River 1
REACH: Reach 1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2711.49 1.3
7.3 2710.14 11.4
18.4 2709.88 18.6
23.4 2706.28 24.4
26.5 2705.72 27.5
30.4 2705.78 32.5
36.5 2705.84 38.6
42.6 2705.89 43
45.6 2705.91 45.8
47.6 2706.88 54.6
55.7 2710.93 56.2
63.8 2714.97 64.6
65.7 2715.88 65.8
67.5 2716.75 67.7
69.1 2717.58
Manning”s n Values
Sta n Vval Sta
0 .04 16.8
Bank Sta: Left Right
18.4 55.7

CROSS SECTION

RIVER: River 1

RS: 561
num= 71

Elev Sta Elev Sta
2711.22 4.3 2710.66 5.3
2710.12 13.4 2710.06 14.4
2709.77 19.4 2709.35 21.3
2705.7 25.5 2705.72 25.9
2705.75 27.7 2705.75 28.4
2705.78 33.5 2705.81 35.5
2705.84 39.5 2705.88 41.6
2705.9 43.1 2705.9 43.6
2705.98 46.6 2706.34 47.3
2710.4 54.8 2710.48 55.6
2711.18 56.6 2711.36 56.7
2715.37 64.7 2715.4 64.7
2715.91 66.6 2716.3 66.7
2716.88 68 2717.05 68.4
num= 3

n Val Sta n Val

-1 45.8 .03

Lengths: Left Channel Right
74.4 74.4 74.4

REACH: Reach 1 RS: 487
INPUT
Description:
Station Elevation Data num= 86
Sta Elev Sta Elev Sta Elev St
0 2712.27 6.1 2710.72 7.1 2710.43 8.
11.1 2709.57 15.2 2709.55 16.7 2709.52 1
23.2 2709.39 23.32709.324 23.7 2709.06 24.
28.3 2705.79 29.3 2705.34 30.3 2705.34 30
40.4 2705.38 40.6 2705.38 41.4 2705.41 41.
51.5 2705.44 55.6 2705.44 55.7 2705.48 56.
57.4 2706.01 59.6 2707.03 60 2707.21 60
60.9 2707.61 61.4 2707.84 61.6 2707.93 61.
62.7 2708.42 62.9 2708.51 63.5 2708.81 63.
64.62709.287 64.7 2709.32 64.9 2709.45 65.
66.1 2709.99 66.2 2710.02 66.7 2710.24 67
67.7 2710.7 68 2710.82 69.7 2711.57 69.
70 2711.72 70.6 2712.02 70.7 2712.07 70.
75.5 2714.26 75.8 2714.36 75.9 2714 .44 76
76.8 2714.83 77.1 2714.95 77.7 2715.22 77.
78.6 2715.63 78.8 2715.73 79.5 2716.03 79.
80.3 2716.44 80.8 2716.66 81.2 2716.86 81.
82 2717.23
Manning”s n Values num= 3
Sta n Vval Sta n val Sta n Vval
0 .04 19 -1 59.6 .03
Bank Sta: Left Right Lengths: Left Channel Right
23.3 64.6 76.5 76.5 76.5

CROSS SECTION
RIVER: River 1
REACH: Reach 1

INPUT
Description:

Station Elevation Data

Sta El

ev

Sta

RS: 410

num= 70
Elev Sta Elev St

POONDNR WO ON G0 ®W

a

Elev
2710.45

2710
2707.91
2705.72
2705.75
2705.82
2705.88
2705.91
2706.71
2710.87
2711.38
2715.43
2716.38
2717.21

NoONNOOORWARRO®

Coeff Contr.
.1

Elev
2710.18
2709.5
2708.72
2705.36
2705.41
2705.64
2707.32
2708
2708.85
2709.62
2710.42
2711.59
2712.12
2714.79
2715.26
2716.18
2716.95

(2]
- 3
ONWNPODOORWWNE

~~
~No
© ©

80.3
81.8

Coeff Contr.
-1

Elev

Sta

Elev
2710.26
2709.91
2707.04
2705.72
2705.75
2705.84
2705.89
2705.91
2706.86

2710.9
2714.9
2715.62
2716.48
2717.39

Expan.
-3

Elev
2709.64
2709.4
2707.27
2705.38
2705.41
2705.66
2707.48
2708.4
2709.22
2709.77
2710.53
2711.61
2714.03
2714.81
2715.31
2716.39
2717.14

Expan.
-3

Elev

0 2709.62 1
7.3 2709.53 8.3
17.7 2706.12 18.7
21.3 2705.01 21.7
27.1 2705.06 31.3
32.3 2705.09 32.5
37.5 2705.12 41.7
42.9 2705.16 43.5
44.8 2705.66 53
55.5 2711.05 56.2
58.4 2712.49 58.7
60 2713.29 60.4
62 2714.29 62.1
63.6 2715.09 63.6
Manning”s n Values

Sta n Vval Sta
0 .140.37765

Bank Sta: Left Right
10.4 53

CROSS SECTION

RIVER: River 1

REACH: Reach 1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2709.47 1.3
6.3 2709.57 6.4
12.6 2704.81 14.2
27 2705.16 27.2
36.2 2708.76 36.3
45.6 2712.6 46.2
47.9 2713.6 48.3
51.9 2715.26 52.6
Manning®s n Values
Sta n Vval Sta
0 .137.57352

Bank Sta: Left Right
6.4 37.6

CROSS SECTION

RIVER: River 1

REACH: Reach 1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2709.3 -8
7.4 2709.35 8.8

14.7 2706.13 15.9
35.3 2704.79 35.9
44.9 2711.67 45.9

Manning”s n Values
Sta n Vval Sta
0 .130.19435

Bank Sta: Left Right
9.8 42.9

CROSS SECTION
RIVER: River 1
REACH: Reach 1

INPUT
Description:

2709.6 3.1 2709.62
2709.53 9.4 2709.5
2705.68 19.8 2705.19
2705.03 25.8 2705.03
2705.06 31.4 2705.07
2705.09 36.5 2705.09
2705.12 41.9 2705.13

2705.17 43.8 2705.19
2709.75 53.1 2709.83
2711.39 56.3 2711.43
2712.67 59.2 2712.89
2713.47 60.5 2713.52
2714.38 62.5 2714.58
2715.1 64.4 2715.51

num= 2

n Vval

.03
Lengths: Left Channel
42.2 42.2

RS: 368
num= 38

Elev Sta Elev
2709.53 2.6 2709.55
2709.55 6.5 2709.5
2704.88 22 2705.03

2705.19 27.7 2705.35
2708.8 36.7 2709
2712.85 46.6 2713.04
2713.78 48.7 2714
2715.3853.03458 2715.42

num= 3
n val Sta n Vval
.02551.75945 .03
Lengths: Left Channel
57.3 57.3
RS: 311
num= 23
Elev Sta Elev
2709.25 1.8 2709.25
2709.38 9.8 2709.38
2705.31 16.8 2704.69
2704.84 36.8 2705.48
2712.4246.83741 2713.11
num= 2
n Val
.025

Lengths: Left Channel
73.9 73.9

RS: 237

4.1 2709.59 5.2
10.4 2709.42 14.3
20.1 2705.11 20.8

26 2705.03 26.6
31.9 2705.08 32.2
36.9 2705.11 37
42.4 2705.15 42.7
44.3 2705.41 44.3
53.2 2709.85 55.2
56.5 2711.52 57.9
59.4 2713.01 59.6
60.7 2713.63 61.5
62.8 2714.69 63.5
64.6 2715.64 64.8216

Right Coeff Contr.
42.2 .1
Sta Elev Sta
5 2709.65 5.7
11.6 2705.17 12.1
26.3 2705.13 26.7
28.3 2705.58 34.6
36.9 2709.08 37.6
46.9 2713.14 47.2
51.8 2715.24 51.9
Right Coeff Contr.
57.3 -1

Sta Elev Sta

2.7 2709.27 5.8
10.8 2708.74 11.8
17.9 2704.25 34.9
38.7 2706.98 42.9

Right Coeff Contr.
73.9 -1

2709.59
2707.68

2705
2705.05
2705.09
2705.11
2705.16
2705.44
2710.91
2712.27
2713.07
2714.07
2715.06
2715.74

Expan.
.3

Elev
2709.64
2704.91
2705.15
2708.12
2709.35
2713.25
2715.25

Expan.
.3

Elev
2709.31
2708.07
2704.75
2710.14

Expan.
-3



Station Elevation Data
Sta Elev Sta
0 2709.24 2.6
8 2708.37 9
16.1 2703.19 19.1
24.1 2702.15 24.9
33.3 2704.53 34.9
38.2 2708.48 38.5
39.87134 2709.48
Manning®s n Values
Sta n Vval Sta
0 .05 34.9
Bank Sta: Left Right
36.2
CROSS SECTION
RIVER: River 1
REACH: Reach 1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2708.36 1
7.1 2707.32 9.1
14.2 2702.54 16.2
19.2 2701.19 19.7
22.2 2700.65 22.4
31.2 2702.8 32.3
37.4 2706.9 38.4
Manning”s n Values
Sta n Vval Sta
0 .0532.07001

Bank Sta: Left Right
6.1 38.664

CROSS SECTION

RIVER: River 1

REACH: Reach 1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2707.28 -1
8.4 2701.94 10.1
17.2 2700.44 18.2
22.1 2700.13 22.2
28.2 2701.95 28.9
34.2 2706 35
36.3 2706.79 36.7
Manning®s n Values
Sta n Vval Sta
0 .04 5.1

Bank Sta: Left Right
1.1 35.3

CROSS SECTION

RIVER: River 1

REACH: Reach 1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

0 2706.78 1
7 2705.46 8

num= 31
Elev Sta Elev
2708.98 4 2708.86
2708.11 12.3 2705.59
2702.81 19.5 2702.75
2702.11 25.1 2702.1
2705.79 35.6 2706.37
2708.69 39 2709.1
num= 2
n val
.025
Lengths: Left Channel
75.3 75.3
RS: 162
num= 34
Elev Sta Elev
2708.16 3.1 2708.09

2705.72 10.1 2704.94
2701.91 17.1 2701.69
2701.08 20.2 2700.97
2700.7 23.2 2700.99

2703.05 33 2703.48
2707.67 38.5 2707.7
num= 2
n val
.025
Lengths: Left Channel
75.2 75.2
RS: 87
num= 33
Elev Sta Elev
2707.28 1.1 2706.93

2701.66 11.1 2701.47
2700.28 20.2 2700.21
2700.12 23.2 2700.26
2702.34 29.2 2702.52
2706.45 35.3 2706.61
2706.8736.72185 2706.88

num= 3
n Val Sta n Vval
.05 29.2 .025

Lengths: Left Channel
71.2 71.2

RS: 16
num= 55

Elev Sta Elev
2706.5 3 2705.99
2705.18 9 2704.27

N
~
NORRFRRFPO

Right
75.3

Sta
4.7
12.1
18
21.2
24.3
33.3
38.664

Right
75.2

Sta
.1
12.2
21.2
24.2
33.2
35.6

o

Right
71.2

Sta
5
10

Elev
2708.65
2703.49
2702.67
2702.56
2706.51
2709.27

Coeff Contr.
.1

Elev
2707.99
2703.35
2701.49
2700.72
2701.26
2703.71
2707.77

Coeff Contr.
.1

Sta Elev
7 2708.58
15.9 2703.23
24 2702.16
32.2 2703.66
36.2 2706.84
39.4 2709.33

Expan.

Sta Elev
6.1 2707.94
13.1 2702.84
18.2 2701.44

22 2700.66
30.3 2702.61
35.4 2705.3

Expan.
.3

Elev Sta Elev
2703.24 6.1 2702.35
2701.3 13.4 2701.08
2700.16 21.2 2700.15
2700.49 25.2 2700.78
2705.33 34.1 2705.89
2706.66 35.9 2706.74
Coeff Contr. Expan.
.1 .3
Elev Sta Elev
2705.63 6 2705.53
2703.48 15 2701.91

17 2701.25 19 2700.62
23 2699.22 23.7 2699.25
32.2 2700.03 32.9 2700.09
35.9 2701.83 36.9 2702.5

38.1 2703.36 39 2703.04
42 2703.28 43 2703.34
47.9 2703.78 48 2703.79

52 2704.13 52.2 2704.14
54 2704.29 54.2 2704.4

Manning®s n Values num=
Sta n val Sta n Vval
0 .04 7 .05

Bank Sta: Left Right
38

SUMMARY OF MANNING"S N VALUES

River:River 1

Reach River Sta.
Reach 1 711
Reach 1 636
Reach 1 561
Reach 1 487
Reach 1 410
Reach 1 368
Reach 1 311
Reach 1 237
Reach 1 162
Reach 1 87
Reach 1 16

SUMMARY OF REACH LENGTHS

River: River 1

Reach River Sta.
Reach 1 711
Reach 1 636
Reach 1 561
Reach 1 487
Reach 1 410
Reach 1 368
Reach 1 311
Reach 1 237
Reach 1 162
Reach 1 87
Reach 1 16

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: River 1

Reach River Sta.
Reach 1 711
Reach 1 636
Reach 1 561
Reach 1 487
Reach 1 410
Reach 1 368
Reach 1 311
Reach 1 237
Reach 1 162
Reach 1 87
Reach 1 16

48.1
52.9
54.8

4
Sta
41

Coeff Contr.
.1

Lef

Cont

2699.97 21.7
2699.33 31.8
2700.12 33.9
2702.59 37.9
2703.03 40.1
2703.53 46
2703.79 49
2704.19 53
2705.14 55
n val Sta
.013 52.2
Expan.
n2
-1 .03
-1 .03
.04 .1
.04 -1
-1 .03
Sl 025
-1 025
.05 025
.05 025
.04 .05
.04 .05
t Channel
75.1 75.1
75.1 75.1
74.4 74.4
76.5 76.5
42.2 42.2
57.3 57.3
73.9 73.9
75.3 75.3
75.2 75.2
71.2 71.2

r. Expan.

WWWwWwwwwwww

2699.74
2699.97
2700.42
2703.34
2703.13
2703.59
2703.85

2704.2

22 2699.64
32 2699.99
34 2700.49
38 2703.37
41 2703.18
46 2703.6
-9 2704.12
8 2704.28

2705.2555.156i2 2705.31

n val
.04

n3

.03
.03

.03

.025
.013

Right

71.2

n4

.04



HEC-RAS Plan: PROP River: River 1 Reach: Reach 1 Profile: PF 1
Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 711 PF 1 254.20 2707.50 2710.42 2710.48 0.003026 1.88 135.49 61.37 0.22
Reach 1 636 Rl 254.20 2706.22 2710.20 2710.25 0.002887 1.89 134.67 42.63 0.19
Reach 1 561 PF 1 254.20 2705.70 2709.94 2710.01 0.003530 2.18 116.68 35.13 0.21
Reach 1 487 Rl 254.20 2705.34 2709.76 2709.81 0.002086 1.67 152.53 43.02 0.15
Reach 1 410 PF 1 254.20 2705.00 2709.61 2709.66 0.001834 1.69 150.29 42.75 0.16
Reach 1 368 Rl 254.20 2704.81 2709.43 2709.52 0.006238 2.48 102.62 31.20 0.24
Reach 1 311 PF 1 488.60 2704.25 2707.96 2708.54 0.035439 6.11 79.99 33.84 0.64
Reach 1 237 Rl 488.60 2702.10 2706.65 2707.25 0.010299 6.22 78.58 25.05 0.62
Reach 1 162 PF 1 488.60 2700.65 2706.36 2706.70 0.004143 4.66 104.81 28.44 0.43
Reach 1 87 [FIF 1 488.60 2700.12 2706.27 2706.46 0.001855 3.51 139.13 32.85 0.30
Reach 1 16 PF 1 488.60 2699.22 2706.25 2702.80 2706.37 0.000554 2.08 203.48 53.18 0.16
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HEC-RAS HEC-RAS 6.1.0 September 2021
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
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PROJECT DATA

Project Title: 22_010_Wash_02

Project File : 22_010_Wash_02.prj

Run Date and Time: 9/19/2022 10:55:54 AM

Project in English units

PLAN DATA

Plan Title: Proposed
Plan File : z:\PROJECTS\2022\22-010_Grenier_NWC_LaCanadaNaranja\Hydraul ics\Existing\HEC-
RAS_V6.1\22_010_Wash_02.p02

Geometry Tit PropWash

Geometry File : z:\PROJECTS\2022\22-010_Grenier_NWC_LaCanadaNaranja\Hydraulics\Existing\HEC-

RAS_V6.1\22_010_Wash_02.g02

Flow Title
Flow F

: Flow0l
e H
RAS_V6.1\22_010_Wash_02.¥01

Plan Summary Information:

Number of: Cross Sections = 11 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 0 Lateral Structures = 0

Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

FLOW DATA

Flow Title: Flow0l
Flow File : z:\PROJECTS\2022\22-010_Grenier_NWC_LaCanadaNaranja\Hydraulics\Existing\HEC-
RAS_V6.1\22_010_Wash_02_.f01

Flow Data (cfs)

River Reach RS PF 1
River 1 Reach 1 711 254.2
River 1 Reach 1 311 488.6

Boundary Conditions

River Reach Profile Upstream

z:\PROJECTS\2022\22-010_Grenier_NWC_LaCanadaNaranja\Hydraulics\Existing\HEC-

Downstream

River 1

GEOMETRY DATA

Geometry Title:

Geometry File :
RAS_V6.1\22_010_Wash_02.g02

CROSS SECTION

RIVER: River 1

Reach 1

PropWash

PF 1

Known WS = 2706.25

z:\PROJECTS\2022\22-010_Grenier_NWC_LaCanadaNaranja\Hydraul ics\Existing\HEC-

REACH: Reach 1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2712.72 -4
6.4 2712.05 7.4
9.4 2711.3 10.4
18.4 2707.74 18.8
21.7 2707.53 22.1
25.7 2707.57 26.1
29.7 2707.6 30.1
33.1 2707.64 36.2
37.4 2707.68 37.6
45.4 2707.74 45.6
49.4 2707.78 49.6
51.3 2707.81 51.4
53.3 2707.84 53.4
59.3 2708.3 59.4
60.5 2708.71 61.3
62.4 2708.64 62.5
64.3 2708.87 64.4
66.4 2709.32 66.4
70.4 2710 70.4
73.4 2710.5 74.4
76.4 2711 77.4
Manning”s n Values
Sta n Vval Sta
0 .154.85276
Bank Sta: Left Right
7.477.52294
CROSS SECTION
RIVER: River 1
REACH: Reach 1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2711.19 7
8.7 2706.22 9.9
16.7 2706.38 18.7
23.8 2706.53 25.7
28.5 2706.62 29.5
39.7 2707.12 51.1
52.7 2713.8 53
54.7 2714.77 55
56.4 2715.61 56.7
58.5 2716.59 58.7
Manning®s n Values
Sta n Vval Sta
0 -137.30593
Bank Sta: Left Right
1.7 51.1

RS: 711

num=
Elev
2712.7
2711.99
2710.9
2707.67
2707.53
2707.58
2707.62
2707 .66
2707.68
2707.75
2707.78
2707.81
2707.84
2708.32
2708.69
2708.65
2708.89
2709.33
2710.01
2710.65
2711.17

num=
n val
.03

104

Sta
-9
7.8
12.4
19
22.4
26.4
30.4
36.4
40.4
46.4
50.3
51.5
53.5
59.5
61.4
63.3
64.5
67.4
71.4
74.4
77.4

2

Elev
2712.65
2711.87
2710.12
2707.57
2707.53
2707.58
2707.62
2707.66
2707.69
2707.75
2707.78
2707.81
2707.85
2708.35
2708.69
2708.63

2708.9
2709.47
2710.16
2710.66

%
I~
D

I3y
o
BRPODUWAPRRAPORANADRPOL

2711.1877.52294

Lengths: Left Channel

RS: 636

num=
Elev
2711.25
2706.23
2706.44
2706.59
2706.65
2712.99
2713.96
2714.91
2715.74
2716.7

num=
n val
.03

75.1

50
Sta
1.7

12.8

19.7

25.8

30.9

51.3

53.4

55.4

56.9

59.5

2

75.1

Elev
2711.2
2706.31
2706.44
2706.59
2706.65
2713.11
2714.12
2715.1
2715.86
2717.08

Lengths: Left Channel

75.1

75.1

Right
75.1

Sta
4.7
13.6
22.7
26.6
31.5
52
563.7
55.7
57.4
59.9

Right
75.1

Elev
2712.24
2711.85
2708.91

2707.5
2707.56
2707.59
2707.62
2707.66
2707.71
2707.75
2707.78
2707.84

2708
2708.68
2708.69
2708.64
2709.14
2709.48
2710.31
2710.84

2711.2

%
I~
Yy

N
©
ARPARUOWAUUONONNDAADRADRD

Coeff Contr.
.1

Elev
2708.98
2706.31
2706.53
2706.59
2706.65
2713.48
2714.27
2715.24
2716.09

Sta
7.7
15.7
23.7
27.5
38.7
52.3
54
56
57.9

2717.2860.30812

Coeff Contr.

-1

Elev
2712.16
2711.73
2708.54
2707.52
2707.56
2707.59
2707.63
2707.68
2707.72
2707.78
2707.78
2707.84
2708.02
2708.71
2708.64
2708.65
2709.31
2709.66
2710.44
2710.99

Expan.

Elev
2706.73
2706.38
2706.53
2706.62
2706.77
2713.63
2714.43
2715.38
2716.33
2717.47

Expan.
.3



CROSS SECTION

RIVER: River 1

REACH: Reach 1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2711.49 1.3
23.4 2706.28 24.4
26.5 2705.72 27.5
30.4 2705.78 32.5
36.5 2705.84 38.6
42.6 2705.89 43
45.6 2705.91 45.8
47.6 2706.88 54.6
55.7 2710.93 56.2
63.8 2714.97 64.6
65.7 2715.88 65.8
67.5 2716.75 67.7
69.1 2717.58
Manning”s n Values
Sta n Vval Sta
0 .04 17.5

Bank Sta: Left Right
17.5 55.7

CROSS SECTION

RIVER: River 1

REACH: Reach 1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

0 2712.27 6.1
23.32709.324 23.7

29.3 2705.34 30.3
40.6 2705.38 41.4
55.6 2705.44 55.7
59.6 2707.03 60
61.4 2707.84 61.6
62.9 2708.51 63.5
64.7 2709.32 64.9
66.2 2710.02 66.7

68 2710.82 69.7
70.6 2712.02 70.7

75.8 2714.36 75.9
77.1 2714.95 77.7
78.8 2715.73 79.5
80.8 2716.66 81.2

Manning®s n Values
Sta n Vval Sta
0 .04 21.5

Bank Sta: Left Right
21.5 64.6

CROSS SECTION

RIVER: River 1
REACH: Reach 1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

0 2710.37

7.3 2710.37 8.3
18.7 2705.68 19.8
21.7 2705.03 5.8

[

RS: 561
num= 61

Elev Sta Elev
2711.22 4.3 2710.73

2705.7 25.5 2705.72
2705.75 27.7 2705.75
2705.78 33.5 2705.81
2705.84 39.5 2705.88

2705.9 43.1 2705.9
2705.98 46.6 2706.34

2710.4 54.8 2710.48
2711.18 56.6 2711.36
2715.37 64.7 2715.4
2715.91 66.6 2716.3

2716.88 68 2717.05
num= 3
n Val Sta n Val
-1 45.8 .03
Lengths: Left Channel
74.4 74.4
RS: 487
num= 80
Elev Sta Elev
2710.72 7.1 2710.55

2709.06 24.3 2708.72
2705.34 30.8 2705.36
2705.41 41.5 2705.41
2705.48 56.5 2705.64
2707.21 60.2 2707.32
2707.93 61.8 2708
2708.81 63.6 2708.85
2709.45 65.3 2709.62
2710.24 67.1 2710.42
2711.57 69.7 2711.59
2712.07 70.8 2712.12
2714.44 76.7 2714.79
2715.22 77.8 2715.26
2716.03 79.8 2716.18
2716.86 81.4 2716.95

num= 3
n Val Sta n Vval
-1 59.6 .03
Lengths: Left Channel
76.5 76.5
RS: 410
num= 69
Elev Sta Elev
2710.37 3.1 2710.37
2710.37 10.4 2709.42
2705.19 20.1 2705.11
2705.03 26 2705.03

Sta Elev Sta Elev
17.5 2710.73 22.4 2707.04
25.9 2705.72 26.1 2705.72
28.4 2705.75 29.4 2705.75
35.5 2705.82 36.3 2705.84
41.6 2705.88 42.1 2705.89
43.6 2705.91 44.6 2705.91
47.3 2706.71 47.6 2706.86
55.6 2710.87 55.6 2710.9
56.7 2711.38 63.7 2714.9
64.7 2715.43 65.2 2715.62
66.7 2716.38 66.9 2716.48
68.4 2717.21 68.7 2717.39

Right Coeff Contr. Expan.
74.4 -1 -

Sta Elev Sta Elev
21.5 2710.55 23.2 2709.39
26.3 2707.27 28.3 2705.79
31.3 2705.38 40.4 2705.38
49.4 2705.41 51.5 2705.44
56.6 2705.66 57.4 2706.01
60.6 2707.48 60.9 2707.61
62.6 2708.4 62.7 2708.42
64.4 2709.22 64.62709.287
65.7 2709.77 66.1 2709.99
67.3 2710.53 67.7 2710.7
69.7 2711.61 70 2711.72

75 2714.03 75.5 2714.26
76.8 2714.81 76.8 2714.83
77.9 2715.31 78.6 2715.63
80.3 2716.39 80.3 2716.44
81.8 2717.14 82 2717.23

Right Coeff Contr. Expan.
76.5 -1 -

Sta Elev Sta Elev

4.1 2710.37 5.2 2710.37
14.3 2707.68 17.7 2706.12
20.8 2705 21.3 2705.01
26.6 2705.05 27.1 2705.06

31.3 2705.06 31.4
32.5 2705.09 36.5
41.7 2705.12 41.9
43.5 2705.17 43.8

53 2709.75 53.1
56.2 2711.39 56.3
58.7 2712.67 59.2
60.4 2713.47 60.5
62.1 2714.38 62.5

63.6 2715.1 64.4
Manning”s n Values

Sta n Vval Sta

0 .1 41.7

Bank Sta: Left Right
8.3 53

CROSS SECTION

RIVER: River 1

REACH: Reach 1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2713.1 1.3
11.6 2705.17 12.1
26.3 2705.13 26.7
28.3 2705.58 34.6
36.9 2709.08 37.6
46.9 2713.14 47.2
51.8 2715.24 51.9
Manning®s n Values
Sta n Vval Sta
0 .1 37.6

Bank Sta: Left Right
6.4 37.6
Blocked Obstructions
StaL StaR Elev
0 2.4 2716

CROSS SECTION

RIVER: River 1

REACH: Reach 1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2707.24 5

10.8 2708.74 11.8
17.9 2704.25 34.9

38.7 2706.98 42.9
Manning®s n Values
Sta n Vval Sta
0 -1 34.9
Bank Sta: Left Right
9.8 42.9
Ineffective Flow num=
StaL StaR

0 7.4 2709.35
CROSS SECTION
RIVER: River 1
REACH: Reach 1

INPUT
Description:

2705.07
2705.09
2705.13
2705.19
2709.83
2711.43
2712.89
2713.52
2714.58
2715.51

num=
n val
.03

31.9 2705.08
36.9 2705.11
42.4 2705.15
44.3 2705.41
53.2 2709.85
56.5 2711.52
59.4 2713.01
60.7 2713.63
62.8 2714.69

64.6 2715.64 64.82i

Lengths: Left Channel

42.2 42.2
RS: 368
num= 35
Elev Sta Elev
2713.1 2.4 2713.1
2704.91 12.6 2704.81
2705.15 27 2705.16
2708.12 36.2 2708.76
2709.35 45.6 2712.6
2713.25 47.9 2713.6
2715.25 51.9 2715.26
num= 3
n val Sta n Vval
.025 51.8 .03
Lengths: Left Channel
57.3 57.3
num= 1
RS: 311
num= 20
Elev Sta Elev
2707.24 7.4 2709.35
2708.07 14.7 2706.13
2704.75 35.3 2704.79
2710.14 44.9 2711.67
num= 2
n val
.025

Lengths: Left Channel

Elev Permanent

RS: 237

73.9 73.9

32.2 2705.09 32.3
37 2705.11 37.5
42.7 2705.16 42.9
44.3 2705.44 44.8
55.2 2710.91 55.5
57.9 2712.27 58.4
59.6 2713.07 60
61.5 2714.07 62
63.5 2715.06 63.6
6 2715.74
Right Coeff Contr.
42.2 .1
Sta Elev Sta
6.4 2709.55 6.5
14.2 2704.88 22
27.2 2705.19 27.7
36.3 2708.8 36.7
46.2 2712.85 46.6
48.3 2713.78 48.7
52.6 2715.3853.03458
Right Coeff Contr.
57.3 .1

Sta Elev
8.8 2709.38
15.9 2705.31
35.9 2704.84

Sta
9.8
16.8
36.8

45.9 2712.4246.83741

Right Coeff Contr.

73.9

-1

2705.09
2705.12
2705.16
2705.66
2711.05
2712.49
2713.29
2714.29
2715.09

Expan.

Elev
2709.5
2705.03
2705.35
2709
2713.04
2714
2715.42

Expan.
.3

Elev
2709.38
2704.69
2705.48
2713.11

Expan.
.3



Station Elevation Data num= 31 17 2701.25 19 2700.62 21 2699.97 21.7 2699.74 22 2699.64
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 23 2699.22 23.7 2699.25 25 2699.33 31.8 2699.97 32 2699.99
0 2710.4 3.67 2710.4 4 2708.86 6 2708.65 7 2708.58 32.2 2700.03 32.9 2700.09 33 2700.12 33.9 2700.42 34 2700.49
8 2708.37 9 2708.11 12.3 2705.59 15.1 2703.49 15.9 2703.23 35.9 2701.83 36.9 2702.5 37.1 2702.59 37.9 2703.34 38 2703.37
16.1 2703.19 19.1 2702.81 19.5 2702.75 20.1 2702.67 24 2702.16 38.1 2703.36 39 2703.04 39 2703.03 40.1 2703.13 41 2703.18
24.1 2702.15 24.9 2702.11 25.1 2702.1 27.1 2702.56 32.2 2703.66 42 2703.28 43 2703.34 45 2703.53 46 2703.59 46 2703.6
33.3 2704.53 34.9 2705.79 35.6 2706.37 35.8 2706.51 36.2 2706.84 47.9 2703.78 48 2703.79 48.1 2703.79 49 2703.85 51.9 2704.12
38.2 2708.48 38.5 2708.69 39 2709.1 39.2 2709.27 39.4 2709.33 52 2704.13 52.2 2704.14 52.9 2704.19 53 2704.2 53.8 2704.28
39.87134 2709.48 54 2704.29 54.2 2704.4 54.8 2705.14 55 2705.2555.15612 2705.31
Manning®s n Values num= 2 Manning®s n Values num= 4
Sta n Vval Sta n Vval Sta n val Sta n Vval Sta n Vval Sta n Vval
0 .05 34.9 .025 0 .04 7 .05 41 .013 52.2 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. Bank Sta: Left Right Coeff Contr. Expan.
36.2 75.3 75.3 75.3 .1 - 38 .1
CROSS SECTION
SUMMARY OF MANNING"S N VALUES
RIVER: River 1
REACH: Reach 1 RS: 162 River:River 1
INPUT Reach River Sta. nl n2 n3 n4
Description:
Station Elevation Data num= 34 Reach 1 711 -1 .03
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev Reach 1 636 -1 .03
0 2708.36 1 2708.16 3.1 2708.09 4.7 2707.99 6.1 2707.94 Reach 1 561 .04 .1 .03
7.1 2707.32 9.1 2705.72 10.1 2704.94 12.1 2703.35 13.1 2702.84 Reach 1 487 .04 -1 .03
14.2 2702.54 16.2 2701.91 17.1 2701.69 18 2701.49 18.2 2701.44 Reach 1 410 -1 .03
19.2 2701.19 19.7 2701.08 20.2 2700.97 21.2 2700.72 22 2700.66 Reach 1 368 -1 025 .03
22.2 2700.65 22.4 2700.7 23.2 2700.99 24.3 2701.26 30.3 2702.61 Reach 1 311 -1 025
31.2 2702.8 32.3 2703.05 33 2703.48 33.3 2703.71 35.4 2705.3 Reach 1 237 .05 025
37.4 2706.9 38.4 2707.67 38.5 2707.7 38.664 2707.77 Reach 1 162 .05 025
Reach 1 87 .04 .05 .025
Manning”s n Values num= 2 Reach 1 16 .04 .05 .013 .04
Sta n Vval Sta n Vval
0 .0532.07001 .025
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
6.1 38.664 75.2 75.2 75.2 .1 .3 SUMMARY OF REACH LENGTHS
CROSS SECTION River: River 1
Reach River Sta. Left Channel Right
RIVER: River 1
REACH: Reach 1 RS: 87 Reach 1 711 75.1 75.1 75.1
Reach 1 636 75.1 75.1 75.1
INPUT Reach 1 561 74.4 74.4 74.4
Description: Reach 1 487 76.5 76.5 76.5
Station Elevation Data num= 33 Reach 1 410 42.2 42.2 42.2
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev Reach 1 368 57.3 57.3 57.3
0 2707.28 -1 2707.28 1.1 2706.93 5.1 2703.24 6.1 2702.35 Reach 1 311 73.9 73.9 73.9
8.4 2701.94 10.1 2701.66 11.1 2701.47 12.2 2701.3 13.4 2701.08 Reach 1 237 75.3 75.3 75.3
17.2 2700.44 18.2 2700.28 20.2 2700.21 21.2 2700.16 21.2 2700.15 Reach 1 162 75.2 75.2 75.2
22.1 2700.13 22.2 2700.12 23.2 2700.26 24.2 2700.49 25.2 2700.78 Reach 1 87 71.2 71.2 71.2
28.2 2701.95 28.9 2702.34 29.2 2702.52 33.2 2705.33 34.1 2705.89 Reach 1 16
34.2 2706 35 2706.45 35.3 2706.61 35.6 2706.66 35.9 2706.74
36.3 2706.79 36.7 2706.8736.72185 2706.88
Manning®s n Values num= 3
Sta n val Sta n Val Sta n val SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
(o] .04 5.1 .05 29.2 -025 River: River 1
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1.1 35.3 71.2 71.2 71.2 -1 .3 Reach River Sta. Contr. Expan.
CROSS SECTION Reach 1 711 -1 .3
Reach 1 636 -1 -3
Reach 1 561 -1 -3
RIVER: River 1 Reach 1 487 -1 .3
REACH: Reach 1 RS: 16 Reach 1 410 -1 .3
Reach 1 368 -1 -3
INPUT Reach 1 311 -1 .3
Description: Reach 1 237 -1 .3
Station Elevation Data num= 55 Reach 1 162 -1 )
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev Reach 1 87 .1 .3
0 2706.78 1 2706.5 3 2705.99 5 2705.63 6 2705.53 Reach 1 16 -1 .3
7 2705.46 8 2705.18 9 2704.27 10 2703.48 15 2701.91
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BASIN INSPECTION AND MAINTENANCE PROTOCAL

Project Name:
Prepared By:

A. Inspection and Maintenance General Requirements

1.

Inspection and maintenance are required for all basins. An inspection and maintenance
protocol including frequency of inspection, a checklist of items to be inspected and
recommended maintenance when an inspection identifies a maintenance requirement
shall be prepared by an Arizona registrant.

Upon completion of construction of all basins, an As-built Certification shall be prepared
by an Arizona registrant and submitted to the Floodplain Administrator and entity
responsible for basin maintenance. The plan associated with the As-built Certification
shall be used by the responsible party when performing periodic inspections and when
restoring the basin to design specifications, if required. The Floodplain Administrator
may utilize the certification during enforcement actions.

The periodic maintenance described in this protocol does not require a Floodplain Use
Permit.

Periodic inspections shall occur a minimum of once per year. If significant storm events
occur between annual inspections, additional inspections are required following each of
the significant events.

During an inspection, conditions shall be checked for proper functioning and compared to
design specifications. If function impairment or deviation from design specifications is
observed, maintenance shall be performed as described below or as directed by the
inspector.

B. Inspection and Maintenance Requirements for All Basins

Basin Location and Collection

Verify that drainage system conveying flows to basin(s) is in accordance with design
specifications and maintained free of leaves, debris, or other obstructions.

Flow paths and structures delivering flow to basins shall not be altered. If necessary,
obstruction of flow paths or structures, alteration of basin location or modification of
flow direction shall be remedied, and the basin functioning shall be restored to design
specifications.

Basin Depth and Freeboard




The depth of the basin shall be inspected to ensure the design volume, depth and
freeboard are maintained.

. For detention basins, the design depth shall be restored when the depth of sediment
exceeds 6 inches above the lowest bottom floor elevation shown on the basin as-built
plans. For stormwater harvesting basins, the design depth shall be restored when the
design depth of the basin is reduced by more than 1 inch.

Slopes shall be maintained to the original design configuration.

Trash and debris shall be removed.

Basin Storage Time

. Basin bottoms shall be inspected for evidence of ponding lasting longer than 12 hours per
Town of Oro Valley Ordinance Chapters 15 and 27.

. If an inspection identifies evidence of ponding exceeding these limits, the following
maintenance shall be performed:
a. Areas of ponding shall be graded to drain to the outlet for basins with no
retention;
Compacted soil shall be scarified to promote infiltration;
Basin outlets shall be maintained to function as designed; and
Obstructions at the outlet shall be removed.
Additional design remedies may be required, if problems persist.

o0 o

Basin Floor
The basin floor shall be inspected to ensure that the design slope is maintained, that
infiltration has not been significantly reduced and that vegetation or other obstructions do

not alter slope, infiltration or basin volume.

. Maintenance shall be performed when accumulated sediment and debris alter the design
slope to the basin outlet or infiltration potential.

. Invasive non-native plants shall be removed.

. Soil with evidence of oil, grease or other chemicals shall be removed and disposed of
properly.

Basin Side Slope




Inspections shall occur to ensure that slope treatment has not been damaged by settling,
vegetation, erosion, or other causes.

Should damage be observed, basin side slopes shall be restored to design specifications.

When slope treatment is dumped riprap, the treatment shall be repaired when foundation
soil is lost or filter fabric is exposed.

Filter fabric that has migrated under a dumped rock riprap layer or has tears or holes shall
be restored to design specifications.

Grouted riprap side slopes shall be restored to design specifications when foundation soil
is lost or grout beds become damaged.

Retaining walls shall be restored to design specifications when signs of tipping, clogged
weep holes or soil subsidence are observed.

Basin Inlet Structure

Inspections shall occur to ensure the inlet is free of obstructions and not damaged.

Should obstructions or damage be observed, inlets shall be restored to design
specifications.

When an inlet includes a sediment trap, sediment shall be removed to the design
elevation.

Basin Outlet Structure

Inspections shall occur to ensure the outlet and all components are free of obstructions
and not damaged.

Should obstructions or damage be observed, outlets shall be restored to design
specifications.

Basin Maintenance Access

Inspections shall be conducted to ensure access to the basin is not compromised.

Conditions which compromise the design access shall be repaired.

Basin Landscaping

Inspections shall occur to ensure that landscaping has not impacted basin function.



If damage is observed, the basin shall be restored to design specifications.

Invasive non-native plants shall be removed.

Any vegetation or debris within the 20-foot radius of the basin inlet, outlet, or
maintenance access ramp shall be removed.



Detention Basin Inspection and Maintenance Checklist

Date: Basin Name/Location:
Inspector: Title: Affiliation:
Type of Inspection: D Annual D Aftera Significant Storm Event

General Requirements

e Basinsshall be maintainedto perform as designed for the life of the project and shall not be converted to a
different use without a Floodplain Use Permit. A Floodplain Use Permit is not required for maintenance
activities.

e Basins shall be inspected annually and after significant storm events.

e The purpose of the inspection is to evaluate whether as-built characteristics are maintained.

Basin . Requires If maintenance is required,
Component Inspection ftem Maintenance describe corrective action
As-built gradesand elevations D
Inlet Presence of obstructions D
Evidence of material damage []
As-builtgrades and elevations ]
Outlet Presence of obstructions D
Evidence of material damage D
As-builtgrades and elevations D
Slopes Invasive non-native plants D
Slope treatment ]
o ilt grades and elevations ]

Retainin . -
g Presence of damage orinstability
walls
fon ]
et
As-builtgradesand elevations D
Depth Sedimentaccumulation >10% of D
designvolume
As-builtgradesand elevations [ ]
Presence of ponding D
Floor
Evidence of oil, grease, chemicals D
or trash
Presence of invasive non-native D

plants




Detention Basin Inspection and Maintenance Checklist (Continued)

Date: Basin Name/Location:
Basin . Requires If maintenance is required,
Inspection Item . . . .
Component Maintenance describe corrective action
-\

jlt gradesand elevations [ ]

Perimeter . =
Presence of damage orinstabili
Wall
/ Inage function
Securit
. v Presence ofdama
Barrier
L e —
Access Presence of obstruction
Presence of overgrown
vegetation

Presence of invasive non-native

Landscaping
plants

Damage to basindue to
landscape elements

N O O o O O O

Pump Presence of obstruction

specifications

Other
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