





TECHNICAL MEMORANDUM — NOT FOR CONSTRUCTION

To: City of Menifee
From: Kimley-Horn and Associates — Ashley Teani, PE
Date: February 3, 2025

Subject: Double Butte Storage Project
Preliminary Drainage Study
Menifee, California

Kimley-Horn and Associates, Inc. (Kimley-Horn) has prepared a preliminary drainage study for the
potential Double Butte Storage Project in the City of Menifee, California. The intent of this study is to
evaluate the approximate 100-year peak flows and runoff volumes within the subject tract due to
proposed grading changes and increased impervious area. Flows will be attenuated for the 100-year
storm as to not exceed existing conditions. This study is in support of the preliminary grading and
drainage plans prepared by Stantec.

The Double Butte Storage Project (Project) is located on approximately 30 acres of vacant land in the
City of Menifee. The site is located southwest of the intersection of Case Road and Palomar Road. It
is bordered by Palomar Road to the east and San Jacinto Road to the west. Approximately 20 acres of
offsite flow is conveyed through the site to the existing Riverside County Flood Control District (RCFCD)
channel to the south of the site.

The following memorandum describes the methodology used to perform this analysis and results of the
study.

METHODOLOGY

The design criteria for the hydrologic and hydraulic calculations for this project were performed in
accordance with the Riverside County Hydrology Manual, April 1978 (Hydrology Manual) and through
conversations with the City of Menifee (City).

Rational Method Hydrology

Runoff calculations were performed using the modified rational method computer program HydroWIN
2011 developed by Advanced Engineering Software (AES). This method calculates time of
concentration and runoff rates using criteria specified in the Hydrology Manual. Rainfall values were
obtained from National Oceanic and Atmospheric Administration (NOAA) Atlas 14. Loss rates were
calculated using soil data obtained from the Natural Resources Conservation Service (NRCS) Web Soll
Survey for Riverside County, California, Santa Ana River Area.

Existing elevation data for travel flow paths were obtained from the ALTA land title survey completed
for the project site in October 2021.
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Hydrograph Determination

Hydrograph calculations were performed using the HydroWIN 2011 computer program developed by
Advanced Engineering Software (AES). This method calculates a unit hydrograph using lag time,
maximum watershed loss rates, low loss fraction, and an S-graph as specified in the Hydrology Manual.
Lag was calculated using the time of concentration calculated from the rational method analysis,
multiplied by a factor of 0.8, as required within the AES program. The maximum watershed loss rate
was obtained directly from the rational method analysis. The low loss fraction was calculated using soil
data obtained from the NRCS Web Soil Survey for Riverside County, California. The Valley Developed
S-graph was used to develop the unit hydrograph. The 100-year, 1-hour and 2-year, 24-hour
hydrographs were calculated for the site. Results from these calculations are included in Attachment
B.

Detention Sizing

Detention calculations were performed using PondPack. The outflow hydrographs for the drainage area
onsite were used as the inflow parameters to the detention pond. The detention basin was sized to
attenuate both the 100-year, 1-hour and 2-year, 24-hour storm events. Results from these calculations
are included in Attachment C.

ANALYSIS

Existing Conditions

The existing site is comprised of two drainage areas with one outfall in the southwest corner of the site.
Currently, the majority of runoff flows to the south, to an existing RCFCD channel that flows westerly at
the southern border of the site. A portion of the site drains to a low point in the northwest corner with
no outlet. It is assumed that in existing conditions, runoff collected in the northwest corner ponds until
it overflows to the south, and remaining water evaporates over time or infiltrates into the soil. Existing
drainage conditions are shown on the Existing Drainage Area Map in Attachment A.

The site is in the Federal Emergency Management Administration (FEMA), Flood Insurance Rate Map
(FIRM) panel number 06065C2060H, effective 8/8/2014. The floodplain associated with the tributary
flowing through the site is identified by the Federal Emergency Management Agency (FEMA) as Zone
A, which is an area of unstudied floodplain with no established regulatory flows and Base Flood
Elevations. The source of flooding comes from a tributary to the northeast of the site. Historically, flows
overtopped Palomar Road and Case Road, and continued southwesterly through the site and flowed
west through a natural drainage. Current site conditions include a small catch basin at the northeast
corner of the site, which drops into a RCFCD reinforced concrete box culvert, that outlets to the RCFCD
concrete channel running along the southern border of the site. Per conversations with RCFCD and
review of aerial imagery and construction plans, the source of FEMA flooding is planned to be conveyed
under Palomar and Case Road by the completion of Romoland Line A-3, thus removing the subject
tract from the FEMA Zone A by 2026. The Project’s proposed Commercial Operations Date (COD) is
early 2027, therefore the FEMA Zone A has not been considered in this study. Correspondence with
RCFCD and Record Drawings supporting this proposed upgrade and timeline are included in
Attachment D.






ATTACHMENTS
Attachment A
Existing Conditions Drainage Exhibit
Proposed Conditions Drainage Exhibit
Attachment B
Hydrologic Calculations
AES Outputs
Attachment C
Detention Calculations
Treatment Design Calculations
Attachment D
FEMA Firmette
RCFCD Correspondene
Annotated Satellite Image
Annotated RCFCD Romoland Master Drainage Plan
Annotated RCFCD Romoland Topographic Workmap - CLOMR
Annotated RCFCD Line A-3 Pre-Project Hydrology Map
RCFCD Record Drawings
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ATTACHMENT A

Existing Conditions Drainage Exhibit
Proposed Conditions Drainage Exhibit
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ATTACHMENT B

Hydrologic Calculations
AES Outputs
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ATTACHMENT C

Detention Calculations






Catchment Detailed Report: Project Site

Results (Modified Rational Method)

Storage (Modified Rational,
Estimated)

Time of Duration (Modified
Rational, Critical)

Time of Concentration
(Modified Rational,
Composite)

Intensity (Modified Rational,
Peak)

Flow (Modified Rational, Peak)

Results (SCS Unit Hydrograph)

Unit Hydrograph Shape Factor
K Factor

Receding/Rising, Tr/Tp

Unit peak, qp

Results

Flow (Total)
Cumulative Runoff Depth
(Pervious)

Runoff Volume (Impervious)

Runoff Volume (Pervious)

Cumulative Runoff Depth
(Impervious)

Calculation Messages

(N/A) ac-ft

(N/A) min

(N/A) min

(N/A) in/h
(N/A) ft3/s

(N/A)
(N/A)
(N/A)
(N/A) ft3/s

0.00 ft3/s
(N/A) in
(N/A) ac-ft

(N/A) ac-ft

(N/A) in

Time Message

(min)

DoubleButte.ppc

7/10/2024

Second Outflow Breakpoint
(Modified Rational)

First Outflow Breakpoint
(Modified Rational, Method T)

Intensity (Modified Rational,
Critical)

Flow (Modified Rational,
Critical)

Unit peak time, Tp
Unit receding limb, Tr
Total unit time, Tb

Percent Volume under Rising
Limb

Flow (Peak) + Flow (Base)
Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)
Maximum Retention
(Impervious)

Maximum Retention
(Impervious, 20 percent)

Bentley Systems, Inc. Haestad Methods Solution

Center

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

(N/A) min
(N/A) min

(N/A) in/h

(N/A) ft3/s

(N/A) min
(N/A) min
(N/A) min

(N/A) %

(N/A) ft3/s
(N/A) in

(N/A) in
(N/A) in

(N/A) in

PondPack CONNECT Edition

[10.02.00.01]
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Pond Detailed Report: Pond

<General>
ID 21 Notes
Label PO-1 Hvperlinks <Collection:
YP 0 items>
GIS-IDs
GIS-ID
Geometry
X Y
(ft) (ft)
-80.89 0.54
-111.61 -18.39
-92.32 -41.96
-37.68 -42.32
-30.18 -16.96
-49.46 -0.89
Active Topology
Is Active? True
Infiltration
Infiltration Method No Infiltration
Initial Conditions
Is Outflow Averaging On? False Defing Starting Water Surface Pond Invert
Elevation
Output
Detention Time None
Runoff
Scaled Area 0.061 acres
Volume
Elevation- Use Void Space? False
Pond Type Area
Elevation-Area
Pond Elevation Pond Area
(ft) (acres)
1,442.00 0.142
1,443.00 0.191
1,444.00 0.249
1,445.00 0.309
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
DoubleButte.ppc Center [10.02.00.01]
7/10/2024 27 Siemon Company Drive Suite 200 W Page 1 of 4

Watertown, CT 06795 USA +1-203-755-1666



Pond Elevation

(ft)

Results (Detention Time)

Time to Peak (Outflow +
Infiltration, Peak to Peak
Detention Time)

Time to Peak (Inflow, Peak to

Peak Detention Time)

Detention Time (Peak to
Peak)

Time to Centroid (Outflow)
Time to Centroid (Inflow)

Detention Time (Centroid to
Centroid)

Results (Flows)

Flow (Outlet)
Flow (Total In)
Flow (Total Out)

Pond Detailed Report: Pond

Elevation-Area

Pond Area
(acres)
1,446.00 0.379
Weighted Average Plug Time
(N/A) min
. Maximum Plug Volume Plug
(N/A) min Time
(N/A) min Maximum Inflow Plug Volume
(N/A) min Time (Maximum Plug Volume,
Start)
(N/A) min Time (Maximum Plug Volume,
End)
(N/A) min
0.00 ft3/s Flow (Peak Total)
0.00 ft3/s Time to Peak (Total Out)
0.00 ft3/s Volume (Total Out)

Results (ICPM Initial Conditions)

Elevation (Starting Water
Surface Computed)
Volume (Starting)

Results (ICPM Mass Balance)

Volume (Initial ICPM)
Volume (Total In ICPM)
Volume (Total Out ICPM)

Volume (Ending)

Outflow (Starting)

Results (ICPM Maximum Storage)

Time to Maximum Storage
Elevation (Maximum)

Results (ICPM Routing)

Time to Peak (Pond Inflow,
Forward Flow)

Pond Inflow, Forward Flow
Peak

Time to Peak (Infiltration,
Forward Flow)

DoubleButte.ppc
7/10/2024

(N/A) ft

(N/A) ac-ft Infiltration (Starting ICPM)

(N/A) ac-ft Difference

(N/A) ac-ft Elevation (Ending)

(N/A) ac-ft Percent of Inflow Volume
(Interconnected Pond Mass
Balance)

(N/A) ac-ft

(N/A) min Volume (Maximum)

(N/A) ft

(N/A) min Pond Inflow, Total Volume In

(N/A) ft3/s Direction (Forward, Total In)

(N/A) min Pond Outflow, Total Volume

In

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

(N/A) min

(N/A) min
(N/A) ac-ft
(N/A) min

(N/A) min

4.90 ft3/s
825.000 min
2.393 ac-ft

(N/A) ft3/s

(N/A) ft3/s

(N/A) ac-ft
(N/A) ft

(N/A) %

(N/A) ac-ft

(N/A) ac-ft
(N/A)

(N/A) ac-ft

PondPack CONNECT Edition
[10.02.00.01]
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Pond Detailed Report: Pond

Results (ICPM Routing)

II)régIIEratlon, Forward Flow (N/A) ft3/s Direction (Forward, Total Out) (N/A)
Time to Peak (Pond Outflow, . Pond Inflow, Total Volume g
Forward Flow) (N/A) min Out (N/A) ac-ft
EZ;E Outflow, Forward Flow (N/A) ft3/s Direction (Reverse, Total In) (N/A)
Time to Peak (Pond Inflow, . Pond Outflow, Total Volume g
Reverse Flow) (N/A) min Out (N/A) ac-ft
EZQE Inflow, Reverse Flow (N/A) ft3/s Direction (Reverse, Total Out) (N/A)
Time to Peak (Infiltration, (N/A) min Infiltration, Total Volume Out (N/A) ac-ft
Reverse Flow)
Infiltration, Reverse Flow Peak (N/A) ft3/s Direction (Reverse, Total (N/A)
Infiltration Out)
Time to Peak (Pond Ouflow, (N/A) min Infiltration, Total Volume In (N/A) ac-ft
Reverse Flow)
Pond Outflow, Reverse Flow 3 Direction (Forward, Total
Peak (N/A) ft2/s Infiltration In) (N/A)
Results (Infiltration)
Infiltration 0.00 ft3/s Infiltration Method No
(Computed) Infiltration
Results (Level Pool Initial Conditions)

. . N 3
IIEr:?t\i/aalt)lon (Water Surface, 1,442.00 ft Flow (Initial Infiltration) 0.00 ft3/s
Volume (Initial) 0.000 ac-ft Flow (Initial, Total) 0.00 ft3/s
Flow (Initial Outlet) 0.00 ft3/s Time Increment 3.000 min

Results (Level Pool Mass Balance)
Volume (Total Inflow) 2.566 ac-ft Volume (Retained) 0.171 ac-ft
Volume (Total Infiltration) 0.000 ac-ft Volume (Unrouted) -0.001 ac-ft
Volume (Total Outlet Outflow) 2.393 ac-ft Error (Mass Balance) 0.0 %
Results (Pond Routing)
Flow (Peak In) 5.03 ft3/s Time to Peak (Infiltration) (N/A) min
Time to Peak (Flow, In) 801.000 min E;vlf)tlon (Water Surface, 1,443.69 ft
Flow (Peak Outlet) 4.90 ft3/s Volume (Peak) 0.310 ac-ft
Time to Peak (Flow, Outlet) 825.000 min 25/t-0 0.00 ft3/s
Infiltration (Peak) (N/A) ft3/s 2S/t+ 0 0.00 ft3/s
Elevation-Volume-Flow Table
Elevation Outflow Storage Area Infiltration Flow (Total)
(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s)
1,442.00 0.00 0.000 0.142 0.00 0.00
1,442.50 0.00 0.077 0.166 0.00 0.00
1,443.00 0.00 0.166 0.191 0.00 0.00
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
DoubleButte.ppc Center [10.02.00.01]
7/10/2024 27 Siemon Company Drive Suite 200 W Page 3 of 4

Watertown, CT 06795 USA +1-203-755-1666



Elevation
(ft)
1,443.50
1,444.00
1,444.50
1,445.00
1,445.50
1,446.00

2S/t+0

(ft3/s)

0.00
37.17
80.25

132.26
195.16
267.36
345.83
429.90
520.16

Results

Volume

Elevation-Volume-Flow Table

Outflow
(ft3/s)

2.49

8.89
17.38
24.78
29.93
32.86

Pond Detailed Report: Pond

Storage
(ac-ft)
0.268
0.385
0.516
0.663
0.826
1.007

0.000 ac-ft

Calculation Messages

Time
(min)

DoubleButte.ppc
7/10/2024

Message

Bentley Systems, Inc. Haestad Methods Solution

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

Area

(acres)

0.219
0.249
0.278
0.309
0.343
0.379

Elevation

Center

Infiltration

0.00
0.00
0.00
0.00
0.00
0.00

Flow (Total)
(ft3/s)

2.49

8.89
17.38
24.78
29.93
32.86

1,442.00 ft

PondPack CONNECT Edition

[10.02.00.01]
Page 4 of 4






Catchment Detailed Report: Project Site

Results (Modified Rational Method)

Storage (Modified Rational,
Estimated)

Time of Duration (Modified
Rational, Critical)

Time of Concentration
(Modified Rational,
Composite)

Intensity (Modified Rational,
Peak)

Flow (Modified Rational, Peak)

Results (SCS Unit Hydrograph)

Unit Hydrograph Shape Factor
K Factor

Receding/Rising, Tr/Tp

Unit peak, qp

Results

Flow (Total)
Cumulative Runoff Depth
(Pervious)

Runoff Volume (Impervious)

Runoff Volume (Pervious)

Cumulative Runoff Depth
(Impervious)

Calculation Messages

(N/A) ac-ft

(N/A) min

(N/A) min

(N/A) in/h
(N/A) ft3/s

(N/A)
(N/A)
(N/A)
(N/A) ft3/s

0.00 ft3/s
(N/A) in
(N/A) ac-ft

(N/A) ac-ft

(N/A) in

Time Message

(min)

DoubleButte.ppc

7/10/2024

Second Outflow Breakpoint
(Modified Rational)

First Outflow Breakpoint
(Modified Rational, Method T)

Intensity (Modified Rational,
Critical)

Flow (Modified Rational,
Critical)

Unit peak time, Tp
Unit receding limb, Tr
Total unit time, Tb

Percent Volume under Rising
Limb

Flow (Peak) + Flow (Base)
Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)
Maximum Retention
(Impervious)

Maximum Retention
(Impervious, 20 percent)

Bentley Systems, Inc. Haestad Methods Solution

Center

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

(N/A) min
(N/A) min

(N/A) in/h

(N/A) ft3/s

(N/A) min
(N/A) min
(N/A) min

(N/A) %

(N/A) ft3/s
(N/A) in

(N/A) in
(N/A) in

(N/A) in

PondPack CONNECT Edition

[10.02.00.01]
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Pond Detailed Report: Pond

<General>
ID 21 Notes
Label PO-1 Hvperlinks <Collection:
YP 0 items>
GIS-IDs
GIS-ID
Geometry
X Y
(ft) (ft)
-80.89 0.54
-111.61 -18.39
-92.32 -41.96
-37.68 -42.32
-30.18 -16.96
-49.46 -0.89
Active Topology
Is Active? True
Infiltration
Infiltration Method No Infiltration
Initial Conditions
Is Outflow Averaging On? False Defing Starting Water Surface Pond Invert
Elevation
Output
Detention Time None
Runoff
Scaled Area 0.061 acres
Volume
Elevation- Use Void Space? False
Pond Type Area
Elevation-Area
Pond Elevation Pond Area
(ft) (acres)
1,442.00 0.142
1,443.00 0.191
1,444.00 0.249
1,445.00 0.309
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
DoubleButte.ppc Center [10.02.00.01]
7/10/2024 27 Siemon Company Drive Suite 200 W Page 1 of 4

Watertown, CT 06795 USA +1-203-755-1666



Pond Elevation

(ft)

Results (Detention Time)

Time to Peak (Outflow +
Infiltration, Peak to Peak
Detention Time)

Time to Peak (Inflow, Peak to

Peak Detention Time)

Detention Time (Peak to
Peak)

Time to Centroid (Outflow)
Time to Centroid (Inflow)

Detention Time (Centroid to
Centroid)

Results (Flows)

Flow (Outlet)
Flow (Total In)
Flow (Total Out)

Pond Detailed Report: Pond

Elevation-Area

Pond Area
(acres)

1,446.00 0.379

Weighted Average Plug Time

Results (ICPM Initial Conditions)

Elevation (Starting Water
Surface Computed)
Volume (Starting)

Results (ICPM Mass Balance)

Volume (Initial ICPM)
Volume (Total In ICPM)
Volume (Total Out ICPM)

Volume (Ending)

Results (ICPM Maximum Storage)

Time to Maximum Storage
Elevation (Maximum)

Results (ICPM Routing)

Time to Peak (Pond Inflow,
Forward Flow)

Pond Inflow, Forward Flow
Peak

Time to Peak (Infiltration,
Forward Flow)

DoubleButte.ppc
7/10/2024

(N/A) min
. Maximum Plug Volume Plug
(N/A) min Time
(N/A) min Maximum Inflow Plug Volume
(N/A) min Time (Maximum Plug Volume,
Start)
(N/A) min Time (Maximum Plug Volume,
End)
(N/A) min
0.00 ft3/s Flow (Peak Total)
0.00 ft3/s Time to Peak (Total Out)
0.00 ft3/s Volume (Total Out)
(N/A) ft Outflow (Starting)
(N/A) ac-ft Infiltration (Starting ICPM)
(N/A) ac-ft Difference
(N/A) ac-ft Elevation (Ending)
(N/A) ac-ft Percent of Inflow Volume
(Interconnected Pond Mass
Balance)
(N/A) ac-ft
(N/A) min Volume (Maximum)
(N/A) ft
(N/A) min Pond Inflow, Total Volume In
(N/A) ft3/s Direction (Forward, Total In)
(N/A) min Pond Outflow, Total Volume

In

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

(N/A) min

(N/A) min
(N/A) ac-ft
(N/A) min

(N/A) min

32.48 ft3/s
72.000 min
2.861 ac-ft

(N/A) ft3/s

(N/A) ft3/s

(N/A) ac-ft
(N/A) ft

(N/A) %

(N/A) ac-ft

(N/A) ac-ft
(N/A)

(N/A) ac-ft

PondPack CONNECT Edition
[10.02.00.01]
Page 2 of 4



Pond Detailed Report: Pond

Results (ICPM Routing)

II)régIIEratlon, Forward Flow (N/A) ft3/s Direction (Forward, Total Out) (N/A)
Time to Peak (Pond Outflow, . Pond Inflow, Total Volume g
Forward Flow) (N/A) min Out (N/A) ac-ft
EZ;E Outflow, Forward Flow (N/A) ft3/s Direction (Reverse, Total In) (N/A)
Time to Peak (Pond Inflow, . Pond Outflow, Total Volume g
Reverse Flow) (N/A) min Out (N/A) ac-ft
EZQE Inflow, Reverse Flow (N/A) ft3/s Direction (Reverse, Total Out) (N/A)
Time to Peak (Infiltration, (N/A) min Infiltration, Total Volume Out (N/A) ac-ft
Reverse Flow)
Infiltration, Reverse Flow Peak (N/A) ft3/s Direction (Reverse, Total (N/A)
Infiltration Out)
Time to Peak (Pond Ouflow, (N/A) min Infiltration, Total Volume In (N/A) ac-ft
Reverse Flow)
Pond Outflow, Reverse Flow 3 Direction (Forward, Total
Peak (N/A) ft2/s Infiltration In) (N/A)
Results (Infiltration)
Infiltration 0.00 ft3/s Infiltration Method No
(Computed) Infiltration
Results (Level Pool Initial Conditions)

. . N 3
IIEr:?t\i/aalt)lon (Water Surface, 1,442.00 ft Flow (Initial Infiltration) 0.00 ft3/s
Volume (Initial) 0.000 ac-ft Flow (Initial, Total) 0.00 ft3/s
Flow (Initial Outlet) 0.00 ft3/s Time Increment 3.000 min

Results (Level Pool Mass Balance)
Volume (Total Inflow) 3.027 ac-ft Volume (Retained) 0.166 ac-ft
Volume (Total Infiltration) 0.000 ac-ft Volume (Unrouted) 0.000 ac-ft
Volume (Total Outlet Outflow) 2.861 ac-ft Error (Mass Balance) 0.0 %
Results (Pond Routing)
Flow (Peak In) 48.88 ft3/s Time to Peak (Infiltration) (N/A) min
Time to Peak (Flow, In) 60.000 min E;vlf)tlon (Water Surface, 1,445.94 ft
Flow (Peak Outlet) 32.48 ft3/s Volume (Peak) 0.982 ac-ft
Time to Peak (Flow, Outlet) 72.000 min 25/t-0 0.00 ft3/s
Infiltration (Peak) (N/A) ft3/s 2S/t+ 0 0.00 ft3/s
Elevation-Volume-Flow Table
Elevation Outflow Storage Area Infiltration Flow (Total)
(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s)
1,442.00 0.00 0.000 0.142 0.00 0.00
1,442.50 0.00 0.077 0.166 0.00 0.00
1,443.00 0.00 0.166 0.191 0.00 0.00
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
DoubleButte.ppc Center [10.02.00.01]
7/10/2024 27 Siemon Company Drive Suite 200 W Page 3 of 4

Watertown, CT 06795 USA +1-203-755-1666



Elevation
(ft)
1,443.50
1,444.00
1,444.50
1,445.00
1,445.50
1,446.00

2S/t+0

(ft3/s)

0.00
37.17
80.25

132.26
195.16
267.36
345.83
429.90
520.16

Results

Volume

Elevation-Volume-Flow Table

Outflow
(ft3/s)

2.49

8.89
17.38
24.78
29.93
32.86

Pond Detailed Report: Pond

Storage
(ac-ft)
0.268
0.385
0.516
0.663
0.826
1.007

0.000 ac-ft

Calculation Messages

Time
(min)

DoubleButte.ppc
7/10/2024

Message

Bentley Systems, Inc. Haestad Methods Solution

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

Area

(acres)

0.219
0.249
0.278
0.309
0.343
0.379

Elevation

Center

Infiltration

0.00
0.00
0.00
0.00
0.00
0.00

Flow (Total)
(ft3/s)

2.49

8.89
17.38
24.78
29.93
32.86

1,442.00 ft

PondPack CONNECT Edition

[10.02.00.01]
Page 4 of 4



Double Butte Detention Calculations

Detention Results

Existing Proposed
Storm Condition Qp Condition Qp
(CFS) (CFS)
100-yr, 1-hr 34.74 32.48
2-yr, 24-hr 5.37 5.03
POND - Results
Inflow Qp Outflow Qp
Storm (CFS) (CFS)
100-yr, 1-hr 34.74 32.48
2-yr, 24-hr 5.37 5.03
POND
Pond EL Area SF Area AC
1442 6187 0.1420
1443 8310 0.1908
1444 10830 0.2486
1445 13478 0.3094
1446 16500 0.3788

Prop-Ex (%)

-6.5%
-6.3%
Peak Storage Peak WSEL
(AC-FT) (FT)
0.982 1445.94
0.310 1443.69
C lati
Volume (AC-FT) _ —ative
Volume (AC-FT)
0 0
0.166 0.166
0.220 0.386
0.279 0.665
0.344 1.009



ATTACHMENT D

FEMA Firmette

RCFCD Correspondene

Annotated Satellite Image

Annotated RCFCD Romoland Master Drainage Plan

Annotated RCFCD Romoland Topographic Workmap - CLOMR
Annotated RCFCD Line A-3 Pre-Project Hydrology Map
RCFCD Record Drawings
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National Flood Hazard Layer FIRMette
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GENERAL
STRUCTURES

NO SCREEN

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

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

Regulatory Floodway

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

Future Conditions 1% Annual
Chance Flood Hazard Zone x

Area with Reduced Flood Risk due to
Levee. See Notes. Zone X

Area with Flood Risk due to Levee zone D

Area of Minimal Flood Hazard Zzone x
Effective LOMRs

Area of Undetermined Flood Hazard Zone D

Channel, Culvert, or Storm Sewer
Levee, Dike, or Floodwall

1:6,000

117°9'31"W 33°44'2"N

Basemap Imagery Source: USGS National Map 2023

g8 202 (Cross Sections with 1% Annual Chance

17.5  Water Surface Elevation
8 Coastal Transect
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 1/23/2024 at 1:13 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.






Street View along Case Road
looking east/southeast towards
Palomar Road. Flow direction
onsite indicated with blue
arrow.

Trench location of RCFCD RCB

Existing inlet to RCFCD RCB. KH
assumed flows are intercepted by
this inlet and routed to RCFCD RCB
before entering the onsite channel.
RCB as-builts indicate it is sized for
the 100-year storm, so the same
assumption was made here.



Line A-3
Collects flow from North of Project
Stage 1 Completed 2023

Approximate .
Project Line A-3 _
Location Future connection to RCFCD Channel

Line A-3 Stages 4 & 5
Expected Completion 2026



Known flowpath of flooding
Captured by Line A-3
Stage 1 completed 2023

Line A-3
Routes source of flooding directly to RCFCD channel
Stages 4 & 5 to be completed in 2026

Approximate
Project FEMA Special Flood Hazard Area Zone A
Location Expected to be removed with completion of Line A-3



Project
Location

Source of

Flooding
Captured

Current FEMA Zone A
Proposed FEMA Zone X




















































































P8/235837





















