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1.0 PROJECT DESCRIPTION

The proposed project is located north and adjacent to Highway 76 and west of Adams Drive
approximately 10 miles east of the I-15 freeway. The site is approximately 248 acres in size.
The maijority of the site is currently covered with Orange and Avocado groves. Elevation of the
site ranges from 740 to 1430 MSL and slopes southerly toward Highway 76. Several natural
drainage courses traverse the property with tributary areas less than 1 square mile terminating
at existing culverts that cross Highway 76. One natural drainage channel crossing the western
portion of the site (Frey Creek Basin) has a tributary area of approximately 4 square miles and
terminates at Highway 76 where an existing bridge structure spans the creek. The proposed
project is a 44 lot subdivision of single family homes with a minimum lot size of 2 acres. The
project will include a system of private roads which will enter the project from Adams Drive with
a secondary or emergency access to the site off of Highway 76. Approximately 202.5 acres of
the 248.3 acre site will remain in its natural state as open space.

VICINITY MAP
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2.0 PURPOSE

The purpose of this study is to determine the peak runoff rates and velocities for the pre-
development and post-development conditions. Comparisons will be made at the same
discharge points for each drainage basin affecting the site and adjacent properties. The
adequacy of existing conveyance facilities affected by the project such as culverts, sidewalk
underdrains, curb inlets, and bioretention facilities will be determined.

3.0 METHODOLOGY

The Rational Method as outlined in the County of San Diego Hydrology Manual, dated June
2003, was used to determine the runoff flow rate for basins 1 and 2 which have tributary areas
less than 1 square mile. The Soil Conservation Service — NRCS Hydrologic Method as outlined
in the County’s hydrology manual was used to determine the peak flow rate for basin 3 which
has a tributary area of approximately 4 square miles. The 100-year frequency storm event was
analyzed to determine peak runoff rates discharging the site for both the existing and post-
development condition. The Rick Engineering Company Rational Method program for San
Diego County and Hydrology Studio were used for attenuation calculations, and San Diego
Hydrology Model 3.1 (SDHM) were used for the hydromodification calculations.

Soil type on-site and within the tributary areas was determined to be a combination of types A, B
and C from the Soil Hydrologic Groups map (see Appendix A). Runoff coefficients, “C” were
determined from Table 3-1 (Appendix A) based on Land Use and Soil Type as follows:

e Undisturbed Natural Terrain / Permanent Open Space — C = 0.20 — 0.30

o Low Density Residential (LDR) / Residential, 1.0 DU/AC or less — C = 0.27 — 0.36
Weighted Coefficients were used in the calculations to determine C in areas with multiple soil
types and impervious areas.

4.0 HYDROLOGY
4.1 Pre-Development Conditions

A pre-development hydrology map delineating basin areas, flow paths, concentration points,
and existing drainage facilities has been prepared and is attached to this report as Exhibit “A”.
Pre-development hydrology calculations can be found in Appendix C.

Basin 1 — Runoff currently flows southerly over existing natural terrain and groves terminating at
Highway 76 where a double 42" RCP culvert conveys runoff under Highway 76.

Basin 2 — Runoff currently flows southerly through the groves in a mostly defined natural
channel toward Highway 76 where an existing 36" RCP culvert conveys runoff under Highway
76.

Basin 3 — The Frey Creek basin begins northerly and easterly of the proposed site. Runoff from
the hillsides flows toward the creek bed which runs southwesterly through the hills crossing the
northern portion of the site and running south toward Highway 76 across the western side of the
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property. At Highway 76 a large bridge structure spans the creek with the deck approximately
20’ above the creek bed.

4.2 Post-Development Conditions

A post-development hydrology map delineating basin areas, flow paths, concentration points,
and proposed drainage facilities has been prepared and is attached to this report as Exhibit “B”.
Post-development hydrology calculations can be found in Appendix C.

Basin 1 — In the post-development condition, runoff will continue to flow southerly towards the
existing culvert at Highway 76, as described in the pre-development conditions section for Basin
1. The runoff, however, will be interrupted by streets traversing the site and will be directed
through proposed new culverts and routed in brow ditches or earthen channels back to the
natural drainage courses traversing the site. Runoff discharging from proposed streets,
driveways, homes and existing groove areas will be routed through proposed bioretention
facilities and/or tree wells and dispersion areas prior to discharging to the natural terrain. The
development will not result in an increase in peak discharge from basin 1.

Basin 2 — In the post-development condition, runoff will continue to flow southerly toward the
existing culvert at Highway 76, as described in the pre-development conditions for Basin 2. The
runoff, however, will be routed through proposed new culverts and routed in brow ditches or
earthen channels back to the natural drainage courses traversing the site. All runoff will continue
to concentrate at the existing culvert crossing at Highway 76. Runoff discharging from proposed
streets, driveways, homes and existing groove areas will be routed through proposed
bioretenton and/or tree wells and dispersion areas prior to discharging to the natural terrain. The
development will result in increase in peak discharge from basin 2 of approximately 42.5 cfs.
The bioretention facilities proposed for this project will mitigate any increase in runoff also the
two larger bioretention facilities Imp’s 10.22 and 2.06 will be larger and designed to allow for
more ponding to mitigate the increase in discharge.

Basin 3 — In the post development condition the characteristics of the basin will remain pretty
much the same as in the pre-development condition with the exception of approximately 15
acres of the 4 square mile tributary basin will be developed with single family homes. The
development will affect less than 1% of the total drainage shed. On pad bioretention facilities
are proposed for each lot in this tributary area. Additionally all the impervious areas from the
driveways, and homes will be treated by on pad dispersion areas and water released off pad
through existing mature groves utilizing tree wells for additional WQ treatment. See hydro-mod
calculations and attenuation analysis (Appendix C & F).

5.0 CONCLUSION

The development of this site will create an increase in total runoff, however the construction of
bioretention facilities and associated Hydromodification improvements will mitigate any increase
in runoff. There will be no net increase in peak runoff at the locations of the existing culverts
crossing under Highway 76. All runoff discharging from the site across Highway 76 enters the
San Luis Rey River south of the Highway. Table 1 below provides a summary of the pre- and
post-development areas and flows at the project discharge points. Hydromodification by its
definition will handle any post construction changes in flow characteristics.
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Note: Ref. section 6.2.7 of the Hydraulic Design Manual.

“Conjunctive use of detention facilities for water quality treatment and flood management is
acceptable, and encouraged when it is desirable and feasible. When an aboveground detention
facility is used for both water quality and flood control, the flood storage volume shall be
provided in addition to the storage volume designated for water quality treatment.” ***

*** Per Table 2 below: See provided calculations showing that the DCV can be retained within
the soil and storage layers of the basin using the pore storage volume, therefore the flood
storage volume will be counted at the bottom surface elevation of the basin for Attenuation

calcultaions.

See the SDHM Hydromodification modeling in (Appendix F)

Table 1 — Attenuation of 100-year Flows

Q100 - ( CFS)
POST DEV. w/o POST w/
POC PRE-DEV. ATTENUATION ATTENUATION
CP#1 108.8 95.9 69.29
CP#2 387 425 2557
CP#3 3.000.1 3.000.1 3.000.1

Table 2 — DCV Volume Pore Storage Calculations

DCV retained by underground storage - Basin 1

Void|IMP 10.10{ IMP 10.11,12,14 | IMP 10.13|IMP 10.15|IMP 10.19| DB 1.11 |DB1.12| DB1.13|IMP 1.14| DB 1.15
Final DCV Tributary to BMP 1,075 3,374 1,591 0 1,045 0 0 0 1,861 0 C.F.
Provided Surface Area 1,220 4,020 1,320 0 1,245 0 0 0 3,125 0 S.F.
Provided Soil Media Thickness | 40% 21 21 21 0 21 0 0 0 21 0 IN.
Provided Gravel Thickness 40% 12 12 16 0 12 0 0 0 12 0 IN.
Underground storage provided 1,342 4,422 1,628 0 1,370 0 0 0 3,438 0 C.F.
Excess underground storage 267 1,048 37 0 325 0 0 0 1,577 0 C.F.

DCV retained by underground storage - Basin 2

Void| DB2.04 IMP-10.21 IMP-10.16{IMP-10.17|IMP-10.18|IMP-10.22| DB 2.01| DB 2.02 | IMP 2.06| Large Lot
Final DCV Tributary to BMP Void 0 0 2,734 940 0 6,072 2,863 0 9,910 0 C.F.
Provided Surface Area 0 0 3,500 1,100 0 6,960 1,740 0 10,344 400 S.F.
Provided Soil Media Thickness | 40% 0 0 21 21 0 21 21 0 21 0 IN.
Provided Gravel Thickness 40% 0 0 12 12 0 12 30 0 12 0 IN.
Underground storage provided 0 0 3,850 1,210 0 7,656 2,958 0 11,378 0 C.F.
Excess underground storage 0 0 1,116 270 0 1,584 95 0 1,468 0 C.F.

= Drainage areas directed to "Basins w/ underground pore storage layers"
= Drainage areas directed to "Dispersion Areas" and "Tree Wells"
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APPENDIX “A”

REFERANCE CHARTS — TABLES AND FIGURES
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APPENDIX “B”

HYDROGRAPHS — PRE AND POST

BASIN’S 1, 2, AND 3
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Basin 1 - Predevelopment
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 38 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 152.88 ACRES RUNOFF COEFFICIENT 0.27
PEAK DISCHARGE 108.8 CFS

TIME (MIN)= 0 DISCHARGE (CFS) = 0
TIME (MIN)= 38 DISCHARGE (CFS) = 9.7

TIME (MIN)= 76 DISCHARGE (CFS) = 10.5
TIME (MIN)= 114 DISCHARGE (CFS) = 12.9
TIME (MIN)= 152 DISCHARGE (CFS) = 14.7
TIME (MIN)= 190 DISCHARGE (CFS) = 21.5
TIME (MIN)= 228 DISCHARGE (CFS) = 30.3
TIME MIN)= 266 DISCHARGE (CFS) = 108.8
TIME (MIN)= 304 DISCHARGE (CFS) = 17.3
TIME (MIN) = 342 DISCHARGE (CFS) = 11.6

TIME (MIN)= 380 DISCHARGE (CFS) = 0



Basin 2 - Predevelopment

RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/18/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 48 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 63.2 ACRES

RUNOFF COEFFICIENT 0.27 PEAK DISCHARGE 38.7 CES

TIME MIN)= 0
TIME (MIN)= 48
TIME MIN)= 96
TIME MIN)= 144
TIME MIN)= 192
TIME MIN)= 240
TIME (MIN)= 288
TIME MIN)= 336
TIME MIN)= 384
TIME (MIN) = 432

DISCHARGE (CFS) =0
DISCHARGE (CFS) = 3.7
DISCHARGE (CFS) = 4.6
DISCHARGE (CFS) = 5.2
DISCHARGE (CFS) = 7.7
DISCHARGE (CFS) = 10.8
DISCHARGE (CFS) = 38.7
DISCHARGE (CFS) = 6.1
DISCHARGE (CFS) = 4.1
DISCHARGE (CFS) = 0



Basin 3 Single Lot - Predevelopment
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/18/2019 HYDROGRAPH FILE NAME Text! TIME OF CONCENTRATION 19 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.91 ACRES
RUNOFF COEFFICIENT 0.27 PEAK DISCHARGE 1 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 19 DISCHARGE (CFS)= 0
TIME (MIN)= 38 DISCHARGE (CFS) = 0.1
TIME (MIN)= 57 DISCHARGE (CFS) = 0.1
TIME (MIN)= 76 DISCHARGE (CFS) = 0.1
TIME (MIN)= 95 DISCHARGE (CFS) = 0.1
TIME (MIN)= 114 DISCHARGE (CFS) = 0.1
TIME (MIN)= 133 DISCHARGE (CFS) = 0.1
TIME (MIN)= 152 DISCHARGE (CFS)= 0.1
TIME (MIN)= 171 DISCHARGE (CFS) = 0.1
TIME (MIN)= 190 DISCHARGE (CFS)= 0.1
TIME (MIN)= 209 DISCHARGE (CFS) = 0.1
TIME (MIN)= 228 DISCHARGE (CFS)= 0.2
TIME (MIN)= 247 DISCHARGE (CFS) = 0.3
TIME (MIN)= 266 DISCHARGE (CFS)= 1
TIME (MIN)= 285 DISCHARGE (CFS)= 0.2
TIME (MIN)= 304 DISCHARGE (CFS) = 0.1
TIME (MIN)= 323 DISCHARGE (CFS) = 0.1
TIME (MIN)= 342 DISCHARGE (CFS) = 0.1
TIME (MIN)= 361 DISCHARGE (CFS) = 0.1

TIME (MIN)= 380 DISCHARGE (CFS)= 0



Drainage Basin 1.01
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 25 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 10.3 ACRES

RUNOFF COEFFICIENT 0.23 PEAK DISCHARGE 8.2 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 25 DISCHARGE (CFS) = 0.5
TIME (MIN)= 50 DISCHARGE (CFS)= 0.6
TIME (MIN)= 75 DISCHARGE (CFS) = 0.6
TIME (MIN)= 100 DISCHARGE (CFS)= 0.7
TIME (MIN)= 125 DISCHARGE (CFS) = 0.8
TIME (MIN)= 150 DISCHARGE (CFS)= 1
TIME (MIN)= 175 DISCHARGE (CFS) = 1.1
TIME (MIN)= 200 DISCHARGE (CFS)= 1.6
TIME (MIN)= 225 DISCHARGE (CFS) = 2.3
TIME (MIN)= 250 DISCHARGE (CFS)= 8.2
TIME (MIN)= 275 DISCHARGE (CFS)= 1.3
TIME (MIN)= 300 DISCHARGE (CFS)= 0.9
TIME (MIN)= 325 DISCHARGE (CFS) = 0.7
TIME (MIN)= 350 DISCHARGE (CFS)= 0.6

TIME (MIN)= 375 DISCHARGE (CFS)= 0



Drainage Basin 1.02
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/18/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 22 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 4.93 ACRES
RUNOFF COEFFICIENT 0.11 PEAK DISCHARGE 2 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 22 DISCHARGE (CFS)= 0
TIME (MIN)= 44 DISCHARGE (CFS) = 0.1
TIME (MIN)= 66 DISCHARGE (CFS) = 0.1
TIME (MIN)= 88 DISCHARGE (CFS) = 0.1
TIME (MIN)= 110 DISCHARGE (CFS) = 0.2
TIME (MIN)= 132 DISCHARGE (CFS)= 0.2
TIME (MIN)= 154 DISCHARGE (CFS) = 0.2
TIME (MIN)= 176 DISCHARGE (CFS)= 0.2
TIME (MIN)= 198 DISCHARGE (CFS) = 0.3
TIME (MIN)= 220 DISCHARGE (CFS)= 0.4
TIME (MIN)= 242 DISCHARGE (CFS) = 0.6
TIME (MIN)= 264 DISCHARGE (CFS)= 2
TIME (MIN)= 286 DISCHARGE (CFS) = 0.3
TIME (MIN)= 308 DISCHARGE (CFS)= 0.2
TIME (MIN)= 330 DISCHARGE (CFS)= 0.2
TIME (MIN)= 352 DISCHARGE (CFS) = 0.1

TIME (MIN)= 374 DISCHARGE (CFS)= 0



Drainage Basin 1.03
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 12 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 6.65 ACRES

RUNOFF COEFFICIENT 0.21 PEAK DISCHARGE 7.7 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 12 DISCHARGE (CFS) = 0.3
TIME (MIN)= 24 DISCHARGE (CFS)= 0.3
TIME (MIN)= 36 DISCHARGE (CFS) = 0.3
TIME (MIN)= 48 DISCHARGE (CFS)= 0.3
TIME (MIN)= 60 DISCHARGE (CFS)= 0.4
TIME (MIN)= 72 DISCHARGE (CFS)= 0.4
TIME (MIN)= 84 DISCHARGE (CFS)= 0.4
TIME (MIN)= 96 DISCHARGE (CFS)= 0.4
TIME (MIN)= 108 DISCHARGE (CFS)= 0.4
TIME (MIN)= 120 DISCHARGE (CFS)= 0.5
TIME (MIN)= 132 DISCHARGE (CFS) = 0.5
TIME (MIN)= 144 DISCHARGE (CFS)= 0.5
TIME (MIN)= 156 DISCHARGE (CFS) = 0.6
TIME (MIN)= 168 DISCHARGE (CFS)= 0.6
TIME (MIN)= 180 DISCHARGE (CFS) = 0.7
TIME (MIN)= 192 DISCHARGE (CFS)= 0.7
TIME (MIN)= 204 DISCHARGE (CFS) = 0.9
TIME (MIN)= 216 DISCHARGE (CFS)= 1
TIME (MIN)= 228 DISCHARGE (CFS)= 1.5
TIME (MIN)= 240 DISCHARGE (CFS)= 2.2
TIME (MIN)= 252 DISCHARGE (CFS)= 7.7
TIME (MIN)= 264 DISCHARGE (CFS)= 1.2
TIME (MIN)= 276 DISCHARGE (CFS) = 0.8
TIME (MIN)= 288 DISCHARGE (CFS)= 0.6
TIME (MIN)= 300 DISCHARGE (CFS) = 0.5
TIME (MIN)= 312 DISCHARGE (CFS)= 0.5
TIME (MIN)= 324 DISCHARGE (CFS) = 0.4
TIME (MIN)= 336 DISCHARGE (CFS)= 0.4
TIME (MIN)= 348 DISCHARGE (CFS) = 0.3
TIME (MIN)= 360 DISCHARGE (CFS)= 0.3

TIME (MIN)= 372 DISCHARGE (CFS)= 0



Drainage Basin 1.04
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 16 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 9.06 ACRES
RUNOFF COEFFICIENT 0.21 PEAK DISCHARGE 8.8 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 16 DISCHARGE (CFS)= 0.4
TIME (MIN)= 32 DISCHARGE (CFS)= 0.4
TIME (MIN)= 48 DISCHARGE (CFS)= 0.5
TIME (MIN)= 64 DISCHARGE (CFS)= 0.5
TIME (MIN)= 80 DISCHARGE (CFS)= 0.5
TIME (MIN)= 96 DISCHARGE (CFS) = 0.6
TIME (MIN)= 112 DISCHARGE (CFS)= 0.6
TIME (MIN)= 128 DISCHARGE (CFS) = 0.6
TIME (MIN)= 144 DISCHARGE (CFS)= 0.7
TIME (MIN)= 160 DISCHARGE (CFS) = 0.8
TIME (MIN)= 176 DISCHARGE (CFS)= 0.8
TIME (MIN)= 192 DISCHARGE (CFS)= 1
TIME (MIN)= 208 DISCHARGE (CFS)= 1.2
TIME (MIN)= 224 DISCHARGE (CFS)= 1.7
TIME (MIN)= 240 DISCHARGE (CFS)= 2.4
TIME (MIN)= 256 DISCHARGE (CFS) = 8.8
TIME (MIN)= 272 DISCHARGE (CFS)= 1.4
TIME (MIN)= 288 DISCHARGE (CFS) = 0.9
TIME (MIN)= 304 DISCHARGE (CFS)= 0.7
TIME (MIN)= 320 DISCHARGE (CFS) = 0.6
TIME (MIN)= 336 DISCHARGE (CFS)= 0.5
TIME (MIN)= 352 DISCHARGE (CFS) = 0.5
TIME (MIN)= 368 DISCHARGE (CFS)= 0.4

TIME (MIN)= 384 DISCHARGE (CFS)= 0



Drainage Basin 1.05
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 15 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 2.72 ACRES

RUNOFF COEFFICIENT 0.12 PEAK DISCHARGE 1.6 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 15 DISCHARGE (CFS) = 0.1
TIME (MIN)= 30 DISCHARGE (CFS)= 0.1
TIME (MIN)= 45 DISCHARGE (CFS) = 0.1
TIME (MIN)= 60 DISCHARGE (CFS) = 0.1
TIME (MIN)= 75 DISCHARGE (CFS) = 0.1
TIME (MIN)= 90 DISCHARGE (CFS) = 0.1
TIME (MIN)= 105 DISCHARGE (CFS) = 0.1
TIME (MIN)= 120 DISCHARGE (CFS)= 0.1
TIME (MIN)= 135 DISCHARGE (CFS) = 0.1
TIME (MIN)= 150 DISCHARGE (CFS)= 0.1
TIME (MIN)= 165 DISCHARGE (CFS) = 0.1
TIME (MIN)= 180 DISCHARGE (CFS)= 0.2
TIME (MIN)= 195 DISCHARGE (CFS)= 0.2
TIME (MIN)= 210 DISCHARGE (CFS)= 0.2
TIME (MIN)= 225 DISCHARGE (CFS) = 0.3
TIME (MIN)= 240 DISCHARGE (CFS)= 0.4
TIME (MIN)= 255 DISCHARGE (CFS)= 1.6
TIME (MIN)= 270 DISCHARGE (CFS)= 0.2
TIME (MIN)= 285 DISCHARGE (CFS) = 0.2
TIME (MIN)= 300 DISCHARGE (CFS)= 0.1
TIME (MIN)= 315 DISCHARGE (CFS) = 0.1
TIME (MIN)= 330 DISCHARGE (CFS) = 0.1
TIME (MIN)= 345 DISCHARGE (CFS) = 0.1
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME (MIN)= 375 DISCHARGE (CFS)= 0



Drainage Basin 1.06

RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 26 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 28.93 ACRES

RUNOFF COEFFICIENT 0.18 PEAK DISCHARGE 17.5 CFS

TIME (MIN)= 0
TIME (MIN)= 26

TIME (MIN)= 52

TIME (MIN)= 78

TIME (MIN)= 104
TIME (MIN)= 130
TIME (MIN)= 156
TIME (MIN)= 182
TIME (MIN)= 208
TIME (MIN)= 234
TIME (MIN)= 260
TIME (MIN)= 286
TIME (MIN)= 312
TIME (MIN)= 338
TIME (MIN)= 364

TIME (MIN)= 390

DISCHARGE (CFS) = 0
DISCHARGE (CFS) = 1.2
DISCHARGE (CFS) = 1.3
DISCHARGE (CFS) = 1.4
DISCHARGE (CFS) = 1.6
DISCHARGE (CFS) = 1.7
DISCHARGE (CFS) = 2.1
DISCHARGE (CFS) = 2.4
DISCHARGE (CFS) = 3.5
DISCHARGE (CFS) = 4.9
DISCHARGE (CFS) = 17.5
DISCHARGE (CFS) = 2.8
DISCHARGE (CFS) = 1.9
DISCHARGE (CFS) = 1.5
DISCHARGE (CFS) = 1.2
DISCHARGE (CFS) = 0



Drainage Basin 1.07
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 30 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 18.71 ACRES
RUNOFF COEFFICIENT 0.12 PEAK DISCHARGE 6.9 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 30 DISCHARGE (CFS)= 0.5
TIME (MIN)= 60 DISCHARGE (CFS) = 0.5
TIME (MIN)= 90 DISCHARGE (CFS)= 0.6
TIME (MIN)= 120 DISCHARGE (CFS)= 0.7
TIME (MIN)= 150 DISCHARGE (CFS)= 0.8
TIME (MIN)= 180 DISCHARGE (CFS)= 0.9
TIME (MIN)= 210 DISCHARGE (CFS)= 1.4
TIME (MIN)= 240 DISCHARGE (CFS)= 1.9
TIME (MIN)= 270 DISCHARGE (CFS)= 6.9
TIME (MIN)= 300 DISCHARGE (CFS) = 1.1
TIME (MIN)= 330 DISCHARGE (CFS)= 0.7
TIME (MIN)= 360 DISCHARGE (CFS)= 0.6

TIME (MIN)= 390 DISCHARGE (CFS)= 0



Drainage Basin 1.08
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 15 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 2.23 ACRES

RUNOFF COEFFICIENT 0.1 PEAK DISCHARGE 1.1 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 15 DISCHARGE (CFS)= 0
TIME (MIN)= 30 DISCHARGE (CFS)= 0.1
TIME (MIN)= 45 DISCHARGE (CFS) = 0.1
TIME (MIN)= 60 DISCHARGE (CFS) = 0.1
TIME (MIN)= 75 DISCHARGE (CFS) = 0.1
TIME (MIN)= 90 DISCHARGE (CFS) = 0.1
TIME (MIN)= 105 DISCHARGE (CFS) = 0.1
TIME (MIN)= 120 DISCHARGE (CFS)= 0.1
TIME (MIN)= 135 DISCHARGE (CFS) = 0.1
TIME (MIN)= 150 DISCHARGE (CFS)= 0.1
TIME (MIN)= 165 DISCHARGE (CFS) = 0.1
TIME (MIN)= 180 DISCHARGE (CFS) = 0.1
TIME (MIN)= 195 DISCHARGE (CFS) = 0.1
TIME (MIN)= 210 DISCHARGE (CFS) = 0.1
TIME (MIN)= 225 DISCHARGE (CFS) = 0.2
TIME (MIN)= 240 DISCHARGE (CFS)= 0.3
TIME (MIN)= 255 DISCHARGE (CFS) = 1.1
TIME (MIN)= 270 DISCHARGE (CFS)= 0.2
TIME (MIN)= 285 DISCHARGE (CFS) = 0.1
TIME (MIN)= 300 DISCHARGE (CFS)= 0.1
TIME (MIN)= 315 DISCHARGE (CFS) = 0.1
TIME (MIN)= 330 DISCHARGE (CFS) = 0.1
TIME (MIN)= 345 DISCHARGE (CFS) = 0.1
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME (MIN)= 375 DISCHARGE (CFS)= 0



Drainage Basin 1.09
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 11 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 6.13 ACRES

RUNOFF COEFFICIENT 0.1 PEAK DISCHARGE 3.6 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 11 DISCHARGE (CFS) = 0.1
TIME (MIN)= 22 DISCHARGE (CFS)= 0.1
TIME (MIN)= 33 DISCHARGE (CFS) = 0.1
TIME (MIN)= 44 DISCHARGE (CFS) = 0.1
TIME (MIN)= 55 DISCHARGE (CFS)= 0.2
TIME (MIN)= 66 DISCHARGE (CFS)= 0.2
TIME (MIN)= 77 DISCHARGE (CFS)= 0.2
TIME (MIN)= 88 DISCHARGE (CFS)= 0.2
TIME (MIN)= 99 DISCHARGE (CFS) = 0.2
TIME (MIN)= 110 DISCHARGE (CFS)= 0.2
TIME (MIN)= 121 DISCHARGE (CFS)= 0.2
TIME (MIN)= 132 DISCHARGE (CFS)= 0.2
TIME (MIN)= 143 DISCHARGE (CFS)= 0.2
TIME (MIN)= 154 DISCHARGE (CFS)= 0.2
TIME (MIN)= 165 DISCHARGE (CFS) = 0.3
TIME (MIN)= 176 DISCHARGE (CFS)= 0.3
TIME (MIN)= 187 DISCHARGE (CFS) = 0.3
TIME (MIN)= 198 DISCHARGE (CFS)= 0.3
TIME (MIN)= 209 DISCHARGE (CFS)= 0.4
TIME (MIN)= 220 DISCHARGE (CFS)= 0.5
TIME (MIN)= 231 DISCHARGE (CFS) = 0.7
TIME (MIN)= 242 DISCHARGE (CFS)= 1
TIME (MIN)= 253 DISCHARGE (CFS) = 3.6
TIME (MIN)= 264 DISCHARGE (CFS)= 0.6
TIME (MIN)= 275 DISCHARGE (CFS)= 0.4
TIME (MIN)= 286 DISCHARGE (CFS)= 0.3
TIME (MIN)= 297 DISCHARGE (CFS) = 0.3
TIME (MIN)= 308 DISCHARGE (CFS)= 0.2
TIME (MIN)= 319 DISCHARGE (CFS) = 0.2
TIME (MIN)= 330 DISCHARGE (CFS)= 0.2
TIME (MIN)= 341 DISCHARGE (CFS) = 0.2
TIME (MIN)= 352 DISCHARGE (CFS)= 0.2
TIME (MIN)= 363 DISCHARGE (CFS) = 0.1

TIME (MIN)= 374 DISCHARGE (CFS)= 0



Drainage Basin 1.10
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 41 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 23.76 ACRES

RUNOFF COEFFICIENT 0.1 PEAK DISCHARGE 6 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 41 DISCHARGE (CFS)= 0.5
TIME (MIN)= 82 DISCHARGE (CFS)= 0.6
TIME (MIN)= 123 DISCHARGE (CFS) = 0.7
TIME (MIN)= 164 DISCHARGE (CFS)= 0.8
TIME (MIN)= 205 DISCHARGE (CFS)= 1.2
TIME (MIN)= 246 DISCHARGE (CFS)= 1.6
TIME (MIN)= 287 DISCHARGE (CFS)= 6
TIME (MIN)= 328 DISCHARGE (CFS)= 0.9
TIME (MIN)= 369 DISCHARGE (CFS) = 0.6

TIME (MIN)= 410 DISCHARGE (CFS)= 0



Drainage Basin 1.11
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 33 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 6.5 ACRES
RUNOFF COEFFICIENT 0.1 PEAK DISCHARGE 1.9 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 33 DISCHARGE (CFS) = 0.1
TIME (MIN)= 66 DISCHARGE (CFS)= 0.2
TIME (MIN)= 99 DISCHARGE (CFS)= 0.2
TIME (MIN)= 132 DISCHARGE (CFS)= 0.2
TIME (MIN)= 165 DISCHARGE (CFS) = 0.3
TIME (MIN)= 198 DISCHARGE (CFS)= 0.4
TIME (MIN)= 231 DISCHARGE (CFS) = 0.5
TIME (MIN)= 264 DISCHARGE (CFS)= 1.9
TIME (MIN)= 297 DISCHARGE (CFS) = 0.3
TIME (MIN)= 330 DISCHARGE (CFS)= 0.2
TIME (MIN)= 363 DISCHARGE (CFS) = 0.2

TIME (MIN)= 396 DISCHARGE (CFS)= 0



Drainage Basin 1.12
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 34 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 13.37 ACRES

RUNOFF COEFFICIENT 0.15 PEAK DISCHARGE 5.7 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 34 DISCHARGE (CFS)= 0.4
TIME (MIN)= 68 DISCHARGE (CFS)= 0.5
TIME (MIN)= 102 DISCHARGE (CFS) = 0.5
TIME (MIN)= 136 DISCHARGE (CFS)= 0.7
TIME (MIN)= 170 DISCHARGE (CFS) = 0.8
TIME (MIN)= 204 DISCHARGE (CFS)= 1.1
TIME (MIN)= 238 DISCHARGE (CFS)= 1.6
TIME (MIN)= 272 DISCHARGE (CFS)= 5.7
TIME (MIN)= 306 DISCHARGE (CFS)= 0.9
TIME (MIN)= 340 DISCHARGE (CFS)= 0.6
TIME (MIN)= 374 DISCHARGE (CFS) = 0.5

TIME (MIN) = 408 DISCHARGE (CFS)= 0



Drainage Basin 1.13
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 25 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 2.26 ACRES

RUNOFF COEFFICIENT 0.16 PEAK DISCHARGE 1.2 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 25 DISCHARGE (CFS) = 0.1
TIME (MIN)= 50 DISCHARGE (CFS)= 0.1
TIME (MIN)= 75 DISCHARGE (CFS) = 0.1
TIME (MIN)= 100 DISCHARGE (CFS) = 0.1
TIME (MIN)= 125 DISCHARGE (CFS) = 0.1
TIME (MIN)= 150 DISCHARGE (CFS) = 0.1
TIME (MIN)= 175 DISCHARGE (CFS)= 0.2
TIME (MIN)= 200 DISCHARGE (CFS)= 0.2
TIME (MIN)= 225 DISCHARGE (CFS)= 0.4
TIME (MIN)= 250 DISCHARGE (CFS)= 1.2
TIME (MIN)= 275 DISCHARGE (CFS)= 0.2
TIME (MIN)= 300 DISCHARGE (CFS) = 0.1
TIME (MIN)= 325 DISCHARGE (CFS) = 0.1
TIME (MIN)= 350 DISCHARGE (CFS) = 0.1

TIME (MIN)= 375 DISCHARGE (CFS)= 0



Drainage Basin 1.14
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 20 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 3 ACRES
RUNOFF COEFFICIENT 0.19 PEAK DISCHARGE 2.3 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 20 DISCHARGE (CFS) = 0.1
TIME (MIN)= 40 DISCHARGE (CFS) = 0.1
TIME (MIN)= 60 DISCHARGE (CFS) = 0.1
TIME (MIN)= 80 DISCHARGE (CFS)= 0.2
TIME (MIN)= 100 DISCHARGE (CFS) = 0.2
TIME (MIN)= 120 DISCHARGE (CFS)= 0.2
TIME (MIN)= 140 DISCHARGE (CFS) = 0.2
TIME (MIN)= 160 DISCHARGE (CFS)= 0.2
TIME (MIN)= 180 DISCHARGE (CFS) = 0.3
TIME (MIN)= 200 DISCHARGE (CFS)= 0.3
TIME (MIN)= 220 DISCHARGE (CFS)= 0.4
TIME (MIN)= 240 DISCHARGE (CFS)= 0.6
TIME (MIN)= 260 DISCHARGE (CFS) = 2.3
TIME (MIN)= 280 DISCHARGE (CFS)= 0.4
TIME (MIN)= 300 DISCHARGE (CFS)= 0.2
TIME (MIN)= 320 DISCHARGE (CFS)= 0.2
TIME (MIN)= 340 DISCHARGE (CFS)= 0.2
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME (MIN)= 380 DISCHARGE (CFS)= 0



Drainage Basin 1.15
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/18/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 29 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 6.79 ACRES
RUNOFF COEFFICIENT 0.1 PEAK DISCHARGE 2.1 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 29 DISCHARGE (CFS) = 0.2
TIME (MIN)= 58 DISCHARGE (CFS)= 0.2
TIME (MIN)= 87 DISCHARGE (CFS)= 0.2
TIME (MIN)= 116 DISCHARGE (CFS)= 0.2
TIME (MIN)= 145 DISCHARGE (CFS) = 0.3
TIME (MIN)= 174 DISCHARGE (CFS)= 0.3
TIME (MIN)= 203 DISCHARGE (CFS)= 0.4
TIME (MIN)= 232 DISCHARGE (CFS)= 0.6
TIME (MIN)= 261 DISCHARGE (CFS) = 2.1
TIME (MIN)= 290 DISCHARGE (CFS)= 0.3
TIME (MIN)= 319 DISCHARGE (CFS) = 0.2
TIME (MIN)= 348 DISCHARGE (CFS)= 0.2

TIME (MIN)= 377 DISCHARGE (CFS)= 0



Drainage Basin 2.01
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/13/2019 HYDROGRAPH FILE NAME Text! TIME OF CONCENTRATION 24 MIN. 6 HOUR RAINFALL 3.7
INCHES BASIN AREA 5.28 ACRES

RUNOFF COEFFICIENT 0.15 PEAK DISCHARGE 2.8 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 24 DISCHARGE (CFS) = 0.2
TIME (MIN)= 48 DISCHARGE (CFS) = 0.2
TIME (MIN)= 72 DISCHARGE (CFS) = 0.2
TIME (MIN)= 96 DISCHARGE (CFS) = 0.2
TIME (MIN)= 120 DISCHARGE (CFS) = 0.3
TIME (MIN)= 144 DISCHARGE (CFS) = 0.3
TIME (MIN)= 168 DISCHARGE (CFS) = 0.3
TIME (MIN)= 192 DISCHARGE (CFS) = 0.4
TIME (MIN)= 216 DISCHARGE (CFS) = 0.6
TIME (MIN)= 240 DISCHARGE (CFS) = 0.8
TIME (MIN)= 264 DISCHARGE (CFS) = 2.8
TIME (MIN)= 288 DISCHARGE (CFS) = 0.4
TIME (MIN)= 312 DISCHARGE (CFS) = 0.3
TIME (MIN)= 336 DISCHARGE (CFS) = 0.2
TIME (MIN)= 360 DISCHARGE (CFS) = 0.2

TIME MIN)= 384 DISCHARGE (CFS)= 0



Drainage Basin 2.02
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/13/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 30 MIN. 6 HOUR RAINFALL 3.7
INCHES BASIN AREA 12.51 ACRES
RUNOFF COEFFICIENT 0.15 PEAK DISCHARGE 5.8 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 30 DISCHARGE (CFS)= 0.4
TIME (MIN)= 60 DISCHARGE (CFS) = 0.4
TIME (MIN)= 90 DISCHARGE (CFS)= 0.5
TIME (MIN)= 120 DISCHARGE (CFS)= 0.6
TIME (MIN)= 150 DISCHARGE (CFS)= 0.7
TIME (MIN)= 180 DISCHARGE (CFS) = 0.8
TIME (MIN)= 210 DISCHARGE (CFS)= 1.1
TIME (MIN)= 240 DISCHARGE (CFS)= 1.6
TIME (MIN)= 270 DISCHARGE (CFS)= 5.8
TIME (MIN)= 300 DISCHARGE (CFS)= 0.9
TIME (MIN)= 330 DISCHARGE (CFS)= 0.6
TIME (MIN)= 360 DISCHARGE (CFS) = 0.5

TIME (MIN)= 390 DISCHARGE (CFS)= 0



Drainage Basin 2.04
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Text] TIME OF CONCENTRATION 33 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 20.15 ACRES
RUNOFF COEFFICIENT 0.13 PEAK DISCHARGE 7.6 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 33 DISCHARGE (CFS) = 0.6
TIME (MIN)= 66 DISCHARGE (CFS) = 0.7
TIME (MIN)= 99 DISCHARGE (CFS) = 0.7
TIME (MIN)= 132 DISCHARGE (CFS) = 0.9
TIME (MIN)= 165 DISCHARGE (CFS)= 1
TIME (MIN)= 198 DISCHARGE (CFS) = 1.5
TIME (MIN)= 231 DISCHARGE (CFS) = 2.1
TIME (MIN)= 264 DISCHARGE (CFS) = 7.6
TIME (MIN)= 297 DISCHARGE (CFS) = 1.2
TIME (MIN)= 330 DISCHARGE (CFS) = 0.8
TIME (MIN)= 363 DISCHARGE (CFS) = 0.6

TIME (MIN) = 396 DISCHARGE (CFS)= 0



Drainage Basin 2.06
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/13/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 45 MIN. 6 HOUR RAINFALL 3.7 INCHES
BASIN AREA 17.84 ACRES
RUNOFF COEFFICIENT 0.26 PEAK DISCHARGE 11 CFS

TIME (MIN)= 0 DISCHARGE (CFS) = 0
TIME (MIN)= 45 DISCHARGE (CFS) = 1.1
TIME (MIN)= 90 DISCHARGE (CFS) = 1.3
TIME (MIN)= 135 DISCHARGE (CFS) = 1.5
TIME (MIN)= 180 DISCHARGE (CFS) = 2.2
TIME (MIN)= 225 DISCHARGE (CFS) = 3

TIME (MIN)= 270 DISCHARGE (CFS) = 11
TIME (MIN)= 315 DISCHARGE (CFS) = 1.7
TIME (MIN)= 360 DISCHARGE (CFS) = 1.2

TIME (MIN)= 405 DISCHARGE (CFS) = 0



Drainage Basin 10.10
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 9 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.42 ACRES

RUNOFF COEFFICIENT 0.79 PEAK DISCHARGE 2.2 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 9 DISCHARGE (CFS)= 1.2
TIME (MIN)= 18 DISCHARGE (CFS) = 0.1
TIME (MIN)= 27 DISCHARGE (CFS) = 0.1
TIME (MIN)= 36 DISCHARGE (CFS) = 0.1
TIME (MIN)= 45 DISCHARGE (CFS) = 0.1
TIME (MIN)= 54 DISCHARGE (CFS)= 0.1
TIME (MIN)= 63 DISCHARGE (CFS) = 0.1
TIME (MIN)= 72 DISCHARGE (CFS)= 0.1
TIME (MIN)= 81 DISCHARGE (CFS) = 0.1
TIME (MIN)= 90 DISCHARGE (CFS)= 0.1
TIME (MIN)= 99 DISCHARGE (CFS) = 0.1
TIME (MIN)= 108 DISCHARGE (CFS) = 0.1
TIME (MIN)= 117 DISCHARGE (CFS) = 0.1
TIME (MIN)= 126 DISCHARGE (CFS) = 0.1
TIME (MIN)= 135 DISCHARGE (CFS) = 0.1
TIME (MIN)= 144 DISCHARGE (CFS)= 0.1
TIME (MIN)= 153 DISCHARGE (CFS) = 0.1
TIME (MIN)= 162 DISCHARGE (CFS)= 0.1
TIME (MIN)= 171 DISCHARGE (CFS) = 0.1
TIME (MIN)= 180 DISCHARGE (CFS)= 0.2
TIME (MIN)= 189 DISCHARGE (CFS) = 0.2
TIME (MIN)= 198 DISCHARGE (CFS)= 0.2
TIME (MIN)= 207 DISCHARGE (CFS)= 0.2
TIME (MIN)= 216 DISCHARGE (CFS)= 0.3
TIME (MIN)= 225 DISCHARGE (CFS) = 0.3
TIME (MIN)= 234 DISCHARGE (CFS)= 0.4
TIME (MIN)= 243 DISCHARGE (CFS) = 0.6
TIME (MIN)= 252 DISCHARGE (CFS)= 2.2
TIME (MIN)= 261 DISCHARGE (CFS)= 0.4
TIME (MIN)= 270 DISCHARGE (CFS)= 0.2
TIME (MIN)= 279 DISCHARGE (CFS) = 0.2
TIME (MIN)= 288 DISCHARGE (CFS)= 0.2
TIME (MIN)= 297 DISCHARGE (CFS) = 0.1
TIME (MIN)= 306 DISCHARGE (CFS) = 0.1
TIME (MIN)= 315 DISCHARGE (CFS) = 0.1
TIME (MIN)= 324 DISCHARGE (CFS) = 0.1
TIME (MIN)= 333 DISCHARGE (CFS) = 0.1
TIME (MIN)= 342 DISCHARGE (CFS)= 0.1
TIME (MIN)= 351 DISCHARGE (CFS) = 0.1
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME (MIN)= 369 DISCHARGE (CFS)= 0



Drainage Basin 10.11
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/18/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 11 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.55 ACRES

RUNOFF COEFFICIENT 0.61 PEAK DISCHARGE 2 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 11 DISCHARGE (CFS) = 0.1
TIME (MIN)= 22 DISCHARGE (CFS)= 0.1
TIME (MIN)= 33 DISCHARGE (CFS) = 0.1
TIME (MIN)= 44 DISCHARGE (CFS) = 0.1
TIME (MIN)= 55 DISCHARGE (CFS) = 0.1
TIME (MIN)= 66 DISCHARGE (CFS) = 0.1
TIME (MIN)= 77 DISCHARGE (CFS) = 0.1
TIME (MIN)= 88 DISCHARGE (CFS)= 0.1
TIME (MIN)= 99 DISCHARGE (CFS) = 0.1
TIME (MIN)= 110 DISCHARGE (CFS)= 0.1
TIME (MIN)= 121 DISCHARGE (CFS) = 0.1
TIME (MIN)= 132 DISCHARGE (CFS) = 0.1
TIME (MIN)= 143 DISCHARGE (CFS) = 0.1
TIME (MIN)= 154 DISCHARGE (CFS) = 0.1
TIME (MIN)= 165 DISCHARGE (CFS) = 0.1
TIME (MIN)= 176 DISCHARGE (CFS)= 0.2
TIME (MIN)= 187 DISCHARGE (CFS) = 0.2
TIME (MIN)= 198 DISCHARGE (CFS)= 0.2
TIME (MIN)= 209 DISCHARGE (CFS) = 0.2
TIME (MIN)= 220 DISCHARGE (CFS)= 0.3
TIME (MIN)= 231 DISCHARGE (CFS)= 0.4
TIME (MIN)= 242 DISCHARGE (CFS)= 0.5
TIME (MIN)= 253 DISCHARGE (CFS)= 2
TIME (MIN)= 264 DISCHARGE (CFS)= 0.3
TIME (MIN)= 275 DISCHARGE (CFS) = 0.2
TIME (MIN)= 286 DISCHARGE (CFS)= 0.2
TIME (MIN)= 297 DISCHARGE (CFS) = 0.1
TIME (MIN)= 308 DISCHARGE (CFS)= 0.1
TIME (MIN)= 319 DISCHARGE (CFS) = 0.1
TIME (MIN)= 330 DISCHARGE (CFS) = 0.1
TIME (MIN)= 341 DISCHARGE (CFS) = 0.1
TIME (MIN)= 352 DISCHARGE (CFS) = 0.1
TIME (MIN)= 363 DISCHARGE (CFS) = 0.1

TIME (MIN)= 374 DISCHARGE (CFS)= 0



Drainage Basin 10.12
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 16 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.3 ACRES
RUNOFF COEFFICIENT 0.47 PEAK DISCHARGE 0.6 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME MIN)= 16 DISCHARGE (CFS)= 0
TIME (MIN)= 32 DISCHARGE (CFS)= 0
TIME (MIN)= 48 DISCHARGE (CFS)= 0
TIME (MIN)= 64 DISCHARGE (CFS)= 0
TIME (MIN)= 80 DISCHARGE (CFS)= 0
TIME (MIN)= 96 DISCHARGE (CFS)= 0
TIME (MIN)= 112 DISCHARGE (CFS)= 0
TIME (MIN)= 128 DISCHARGE (CFS)= 0
TIME (MIN)= 144 DISCHARGE (CFS) = 0.1
TIME (MIN)= 160 DISCHARGE (CFS)= 0.1
TIME (MIN)= 176 DISCHARGE (CFS) = 0.1
TIME (MIN)= 192 DISCHARGE (CFS)= 0.1
TIME (MIN)= 208 DISCHARGE (CFS) = 0.1
TIME (MIN)= 224 DISCHARGE (CFS) = 0.1
TIME (MIN)= 240 DISCHARGE (CFS)= 0.2
TIME (MIN)= 256 DISCHARGE (CFS)= 0.6
TIME (MIN)= 272 DISCHARGE (CFS) = 0.1
TIME (MIN)= 288 DISCHARGE (CFS) = 0.1
TIME (MIN)= 304 DISCHARGE (CFS) = 0.1
TIME (MIN)= 320 DISCHARGE (CFS)= 0
TIME (MIN)= 336 DISCHARGE (CFS)= 0
TIME (MIN)= 352 DISCHARGE (CFS)= 0
TIME (MIN)= 368 DISCHARGE (CFS)= 0
TIME (MIN)= 384 DISCHARGE (CFS)= 0



Drainage Basin 10.13
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 10 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.64 ACRES
RUNOFF COEFFICIENT 0.76 PEAK DISCHARGE 3 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 10 DISCHARGE (CFS) = 0.1
TIME (MIN)= 20 DISCHARGE (CFS) = 0.1
TIME (MIN)= 30 DISCHARGE (CFS) = 0.1
TIME (MIN)= 40 DISCHARGE (CFS) = 0.1
TIME (MIN)= 50 DISCHARGE (CFS) = 0.1
TIME (MIN)= 60 DISCHARGE (CFS) = 0.1
TIME (MIN)= 70 DISCHARGE (CFS)= 0.1
TIME (MIN)= 80 DISCHARGE (CFS) = 0.1
TIME (MIN)= 90 DISCHARGE (CFS)= 0.1
TIME (MIN)= 100 DISCHARGE (CFS) = 0.1
TIME (MIN)= 110 DISCHARGE (CFS)= 0.2
TIME (MIN)= 120 DISCHARGE (CFS) = 0.2
TIME (MIN)= 130 DISCHARGE (CFS)= 0.2
TIME (MIN)= 140 DISCHARGE (CFS)= 0.2
TIME (MIN)= 150 DISCHARGE (CFS)= 0.2
TIME (MIN)= 160 DISCHARGE (CFS) = 0.2
TIME (MIN)= 170 DISCHARGE (CFS)= 0.2
TIME (MIN)= 180 DISCHARGE (CFS) = 0.2
TIME (MIN)= 190 DISCHARGE (CFS)= 0.3
TIME (MIN)= 200 DISCHARGE (CFS) = 0.3
TIME (MIN)= 210 DISCHARGE (CFS)= 0.4
TIME (MIN)= 220 DISCHARGE (CFS)= 0.4
TIME (MIN)= 230 DISCHARGE (CFS)= 0.6
TIME (MIN)= 240 DISCHARGE (CFS)= 0.9
TIME (MIN)= 250 DISCHARGE (CFS)= 3
TIME (MIN)= 260 DISCHARGE (CFS)= 0.5
TIME (MIN)= 270 DISCHARGE (CFS)= 0.3
TIME (MIN)= 280 DISCHARGE (CFS) = 0.3
TIME (MIN)= 290 DISCHARGE (CFS)= 0.2
TIME (MIN)= 300 DISCHARGE (CFS) = 0.2
TIME (MIN)= 310 DISCHARGE (CFS)= 0.2
TIME (MIN)= 320 DISCHARGE (CFS) = 0.1
TIME (MIN)= 330 DISCHARGE (CFS) = 0.1
TIME (MIN)= 340 DISCHARGE (CFS) = 0.1
TIME (MIN)= 350 DISCHARGE (CFS)= 0.1
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME (MIN)= 370 DISCHARGE (CFS)= 0



Drainage Basin 10.14
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 7 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.72 ACRES
RUNOFF COEFFICIENT 0.72 PEAK DISCHARGE 4.1 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 7 DISCHARGE (CFS) = 0.1
TIME (MIN)= 14 DISCHARGE (CFS) = 0.1
TIME (MIN)= 21 DISCHARGE (CFS) = 0.1
TIME (MIN)= 28 DISCHARGE (CFS) = 0.1
TIME (MIN)= 35 DISCHARGE (CFS) = 0.1
TIME (MIN)= 42 DISCHARGE (CFS) = 0.1
TIME (MIN)= 49 DISCHARGE (CFS)= 0.1
TIME (MIN)= 56 DISCHARGE (CFS) = 0.1
TIME (MIN)= 63 DISCHARGE (CFS)= 0.1
TIME (MIN)= 70 DISCHARGE (CFS) = 0.1
TIME MIN)= 77 DISCHARGE (CFS)= 0.1
TIME (MIN)= 84 DISCHARGE (CFS) = 0.1
TIME (MIN)= 91 DISCHARGE (CFS)= 0.2
TIME (MIN)= 98 DISCHARGE (CFS)= 0.2
TIME (MIN)= 105 DISCHARGE (CFS)= 0.2
TIME (MIN)= 112 DISCHARGE (CFS) = 0.2
TIME (MIN)= 119 DISCHARGE (CFS)= 0.2
TIME (MIN)= 126 DISCHARGE (CFS) = 0.2
TIME (MIN)= 133 DISCHARGE (CFS)= 0.2
TIME (MIN)= 140 DISCHARGE (CFS) = 0.2
TIME (MIN)= 147 DISCHARGE (CFS)= 0.2
TIME (MIN)= 154 DISCHARGE (CFS) = 0.2
TIME (MIN)= 161 DISCHARGE (CFS)= 0.2
TIME (MIN)= 168 DISCHARGE (CFS)= 0.2
TIME (MIN)= 175 DISCHARGE (CFS)= 0.3
TIME (MIN)= 182 DISCHARGE (CFS) = 0.3
TIME (MIN)= 189 DISCHARGE (CFS)= 0.3
TIME (MIN)= 196 DISCHARGE (CFS) = 0.3
TIME (MIN)= 203 DISCHARGE (CFS)= 0.4
TIME (MIN)= 210 DISCHARGE (CFS)= 0.4
TIME (MIN)= 217 DISCHARGE (CFS)= 0.5
TIME (MIN)= 224 DISCHARGE (CFS)= 0.5
TIME (MIN)= 231 DISCHARGE (CFS)= 0.8
TIME (MIN)= 238 DISCHARGE (CFS) = 1.1
TIME (MIN)= 245 DISCHARGE (CFS) = 4.1
TIME (MIN)= 252 DISCHARGE (CFS) = 0.6
TIME (MIN)= 259 DISCHARGE (CFS)= 0.4
TIME (MIN)= 266 DISCHARGE (CFS) = 0.3
TIME (MIN)= 273 DISCHARGE (CFS)= 0.3
TIME (MIN)= 280 DISCHARGE (CFS) = 0.2
TIME (MIN)= 287 DISCHARGE (CFS)= 0.2
TIME (MIN)= 294 DISCHARGE (CFS) = 0.2
TIME (MIN)= 301 DISCHARGE (CFS)= 0.2
TIME (MIN)= 308 DISCHARGE (CFS) = 0.2
TIME (MIN)= 315 DISCHARGE (CFS)= 0.2
TIME (MIN)= 322 DISCHARGE (CFS) = 0.1
TIME (MIN)= 329 DISCHARGE (CFS)= 0.1
TIME (MIN)= 336 DISCHARGE (CFS) = 0.1
TIME (MIN)= 343 DISCHARGE (CFS) = 0.1
TIME (MIN)= 350 DISCHARGE (CFS) = 0.1
TIME (MIN)= 357 DISCHARGE (CFS) = 0.1

TIME (MIN)= 364 DISCHARGE (CFS)= 0



Drainage Basin 10.15
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 14 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.77 ACRES
RUNOFF COEFFICIENT 0.52 PEAK DISCHARGE 2 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 14 DISCHARGE (CFS) = 0.1
TIME (MIN)= 28 DISCHARGE (CFS) = 0.1
TIME (MIN)= 42 DISCHARGE (CFS) = 0.1
TIME (MIN)= 56 DISCHARGE (CFS) = 0.1
TIME (MIN)= 70 DISCHARGE (CFS) = 0.1
TIME (MIN)= 84 DISCHARGE (CFS) = 0.1
TIME (MIN)= 98 DISCHARGE (CFS) = 0.1
TIME (MIN)= 112 DISCHARGE (CFS)= 0.1
TIME (MIN)= 126 DISCHARGE (CFS) = 0.1
TIME (MIN)= 140 DISCHARGE (CFS)= 0.1
TIME (MIN)= 154 DISCHARGE (CFS) = 0.2
TIME (MIN)= 168 DISCHARGE (CFS)= 0.2
TIME (MIN)= 182 DISCHARGE (CFS) = 0.2
TIME (MIN)= 196 DISCHARGE (CFS)= 0.2
TIME (MIN)= 210 DISCHARGE (CFS) = 0.3
TIME (MIN)= 224 DISCHARGE (CFS)= 0.4
TIME (MIN)= 238 DISCHARGE (CFS) = 0.6
TIME (MIN)= 252 DISCHARGE (CFS)= 2
TIME (MIN)= 266 DISCHARGE (CFS) = 0.3
TIME (MIN)= 280 DISCHARGE (CFS)= 0.2
TIME (MIN)= 294 DISCHARGE (CFS) = 0.2
TIME (MIN)= 308 DISCHARGE (CFS) = 0.1
TIME (MIN)= 322 DISCHARGE (CFS) = 0.1
TIME (MIN)= 336 DISCHARGE (CFS) = 0.1
TIME (MIN)= 350 DISCHARGE (CFS) = 0.1
TIME (MIN)= 364 DISCHARGE (CFS) = 0.1

TIME (MIN)= 378 DISCHARGE (CFS)= 0



Drainage Basin 10.16
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/12/2019 HYDROGRAPH FILE NAME Text! TIME OF CONCENTRATION 24 MIN. 6 HOUR RAINFALL 3.7
INCHES BASIN AREA 2.04 ACRES
RUNOFF COEFFICIENT 0.41 PEAK DISCHARGE 3 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 24 DISCHARGE (CFS) = 0.2
TIME (MIN)= 48 DISCHARGE (CFS) = 0.2
TIME (MIN)= 72 DISCHARGE (CFS) = 0.2
TIME (MIN)= 96 DISCHARGE (CFS) = 0.2
TIME (MIN)= 120 DISCHARGE (CFS) = 0.3
TIME (MIN)= 144 DISCHARGE (CFS) = 0.3
TIME (MIN)= 168 DISCHARGE (CFS) = 0.4
TIME (MIN)= 192 DISCHARGE (CFS) = 0.4
TIME (MIN)= 216 DISCHARGE (CFS) = 0.6
TIME (MIN)= 240 DISCHARGE (CFS) = 0.8
TIME (MIN)= 264 DISCHARGE (CFS)= 3
TIME (MIN)= 288 DISCHARGE (CFS) = 0.5
TIME (MIN)= 312 DISCHARGE (CFS) = 0.3
TIME (MIN)= 336 DISCHARGE (CFS) = 0.2
TIME (MIN)= 360 DISCHARGE (CFS) = 0.2

TIME MIN)= 384 DISCHARGE (CFS)= 0



Drainage Basin 10.17
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/12/2019 HYDROGRAPH FILE NAME Text! TIME OF CONCENTRATION 15 MIN. 6 HOUR RAINFALL 3.7
INCHES BASIN AREA 0.5 ACRES
RUNOFF COEFFICIENT 0.58 PEAK DISCHARGE 1.4 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 15 DISCHARGE (CFS) = 0.1
TIME (MIN)= 30 DISCHARGE (CFS) = 0.1
TIME (MIN)= 45 DISCHARGE (CFS) = 0.1
TIME (MIN)= 60 DISCHARGE (CFS) = 0.1
TIME (MIN)= 75 DISCHARGE (CFS) = 0.1
TIME (MIN)= 90 DISCHARGE (CFS) = 0.1
TIME (MIN)= 105 DISCHARGE (CFS) = 0.1
TIME (MIN)= 120 DISCHARGE (CFS) = 0.1
TIME (MIN)= 135 DISCHARGE (CFS) = 0.1
TIME (MIN)= 150 DISCHARGE (CFS) = 0.1
TIME (MIN)= 165 DISCHARGE (CFS) = 0.1
TIME (MIN)= 180 DISCHARGE (CFS) = 0.1
TIME (MIN)= 195 DISCHARGE (CFS) = 0.2
TIME (MIN)= 210 DISCHARGE (CFS) = 0.2
TIME (MIN)= 225 DISCHARGE (CFS) = 0.3
TIME (MIN)= 240 DISCHARGE (CFS) = 0.4
TIME (MIN)= 255 DISCHARGE (CFS) = 1.4
TIME (MIN)= 270 DISCHARGE (CFS) = 0.2
TIME (MIN)= 285 DISCHARGE (CFS) = 0.1
TIME (MIN)= 300 DISCHARGE (CFS) = 0.1
TIME (MIN)= 315 DISCHARGE (CFS) = 0.1
TIME (MIN)= 330 DISCHARGE (CFS) = 0.1
TIME (MIN)= 345 DISCHARGE (CFS) = 0.1
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME MIN)= 375 DISCHARGE (CFS)= 0



Drainage Basin 10.18
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 11/22/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 16 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.54 ACRES
RUNOFF COEFFICIENT 0.51 PEAK DISCHARGE 1.3 CFS

TIME MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 16 DISCHARGE (CFS) = 0.1
TIME (MIN)= 32 DISCHARGE (CFS) = 0.1
TIME (MIN)= 48 DISCHARGE (CFS) = 0.1
TIME MIN)= 64 DISCHARGE (CFS) = 0.1
TIME (MIN)= 80 DISCHARGE (CFS) = 0.1
TIME MIN)= 96 DISCHARGE (CFS) = 0.1
TIME MIN)= 112 DISCHARGE (CFS) = 0.1
TIME (MIN)= 128 DISCHARGE (CFS)= 0.1
TIME (MIN)= 144 DISCHARGE (CFS) = 0.1
TIME (MIN)= 160 DISCHARGE (CFS)= 0.1
TIME (MIN)= 176 DISCHARGE (CFS) = 0.1
TIME (MIN)= 192 DISCHARGE (CFS)= 0.2
TIME (MIN)= 208 DISCHARGE (CFS)= 0.2
TIME (MIN)= 224 DISCHARGE (CFS)= 0.3
TIME (MIN)= 240 DISCHARGE (CFS) = 0.3
TIME (MIN)= 256 DISCHARGE (CFS)= 1.3
TIME (MIN)= 272 DISCHARGE (CFS)= 0.2
TIME (MIN) = 288 DISCHARGE (CFS) = 0.1
TIME (MIN)= 304 DISCHARGE (CFS) = 0.1
TIME (MIN)= 320 DISCHARGE (CFS)= 0.1
TIME (MIN)= 336 DISCHARGE (CFS) = 0.1
TIME (MIN)= 352 DISCHARGE (CFS) = 0.1
TIME (MIN)= 368 DISCHARGE (CFS) = 0.1

TIME (MIN)= 384 DISCHARGE (CFS)= 0



Drainage Basin 10.19
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 12 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.54 ACRES

RUNOFF COEFFICIENT 0.59 PEAK DISCHARGE 1.8 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 12 DISCHARGE (CFS) = 0.1
TIME (MIN)= 24 DISCHARGE (CFS)= 0.1
TIME (MIN)= 36 DISCHARGE (CFS) = 0.1
TIME (MIN)= 48 DISCHARGE (CFS) = 0.1
TIME (MIN)= 60 DISCHARGE (CFS) = 0.1
TIME (MIN)= 72 DISCHARGE (CFS) = 0.1
TIME (MIN)= 84 DISCHARGE (CFS) = 0.1
TIME (MIN)= 96 DISCHARGE (CFS)= 0.1
TIME (MIN)= 108 DISCHARGE (CFS) = 0.1
TIME (MIN)= 120 DISCHARGE (CFS)= 0.1
TIME (MIN)= 132 DISCHARGE (CFS) = 0.1
TIME (MIN)= 144 DISCHARGE (CFS) = 0.1
TIME (MIN)= 156 DISCHARGE (CFS) = 0.1
TIME (MIN)= 168 DISCHARGE (CFS) = 0.1
TIME (MIN)= 180 DISCHARGE (CFS) = 0.2
TIME (MIN)= 192 DISCHARGE (CFS)= 0.2
TIME (MIN)= 204 DISCHARGE (CFS) = 0.2
TIME (MIN)= 216 DISCHARGE (CFS)= 0.2
TIME (MIN)= 228 DISCHARGE (CFS) = 0.3
TIME (MIN)= 240 DISCHARGE (CFS)= 0.5
TIME (MIN)= 252 DISCHARGE (CFS)= 1.8
TIME (MIN)= 264 DISCHARGE (CFS)= 0.3
TIME (MIN)= 276 DISCHARGE (CFS) = 0.2
TIME (MIN)= 288 DISCHARGE (CFS) = 0.1
TIME (MIN)= 300 DISCHARGE (CFS) = 0.1
TIME (MIN)= 312 DISCHARGE (CFS)= 0.1
TIME (MIN)= 324 DISCHARGE (CFS) = 0.1
TIME (MIN)= 336 DISCHARGE (CFS)= 0.1
TIME (MIN)= 348 DISCHARGE (CFS) = 0.1
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME (MIN)= 372 DISCHARGE (CFS)= 0



Drainage Basin 10.21
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 11/22/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 14 MIN. 6 HOUR RAINFALL 3.7
INCHES BASIN AREA 0.67 ACRES
RUNOFF COEFFICIENT 0.51 PEAK DISCHARGE 1.7 CFS

TIME MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 14 DISCHARGE (CFS) = 0.1
TIME (MIN)= 28 DISCHARGE (CFS) = 0.1
TIME (MIN)= 42 DISCHARGE (CFS) = 0.1
TIME MIN)= 56 DISCHARGE (CFS) = 0.1
TIME (MIN)= 70 DISCHARGE (CFS) = 0.1
TIME (MIN)= 84 DISCHARGE (CFS) = 0.1
TIME (MIN)= 98 DISCHARGE (CFS) = 0.1
TIME (MIN)= 112 DISCHARGE (CFS)= 0.1
TIME (MIN)= 126 DISCHARGE (CFS) = 0.1
TIME (MIN)= 140 DISCHARGE (CFS)= 0.1
TIME (MIN)= 154 DISCHARGE (CFS) = 0.1
TIME (MIN)= 168 DISCHARGE (CFS)= 0.2
TIME (MIN)= 182 DISCHARGE (CFS)= 0.2
TIME (MIN)= 196 DISCHARGE (CFS)= 0.2
TIME (MIN)= 210 DISCHARGE (CFS)= 0.2
TIME (MIN)= 224 DISCHARGE (CFS)= 0.3
TIME (MIN)= 238 DISCHARGE (CFS) = 0.5
TIME (MIN)= 252 DISCHARGE (CFS)= 1.7
TIME (MIN)= 266 DISCHARGE (CFS) = 0.3
TIME (MIN)= 280 DISCHARGE (CFS)= 0.2
TIME (MIN)= 294 DISCHARGE (CFS) = 0.1
TIME (MIN)= 308 DISCHARGE (CFS) = 0.1
TIME (MIN)= 322 DISCHARGE (CFS) = 0.1
TIME (MIN)= 336 DISCHARGE (CFS) = 0.1
TIME (MIN)= 350 DISCHARGE (CFS) = 0.1
TIME (MIN)= 364 DISCHARGE (CFS) = 0.1

TIME (MIN)= 378 DISCHARGE (CFS)= 0



Drainage Basin 10.22
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/12/2019 HYDROGRAPH FILE NAME Text] TIME OF CONCENTRATION 17 MIN. 6 HOUR RAINFALL 3.7
INCHES BASIN AREA 3.26 ACRES
RUNOFF COEFFICIENT 0.56 PEAK DISCHARGE 8.1 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 17 DISCHARGE (CFS) = 0.4
TIME (MIN)= 34 DISCHARGE (CFS) = 0.4
TIME (MIN)= 51 DISCHARGE (CFS) = 0.5
TIME (MIN)= 68 DISCHARGE (CFS) = 0.5
TIME (MIN)= 85 DISCHARGE (CFS) = 0.5
TIME (MIN)= 102 DISCHARGE (CFS) = 0.5
TIME (MIN)= 119 DISCHARGE (CFS) = 0.6
TIME (MIN)= 136 DISCHARGE (CFS) = 0.6
TIME (MIN)= 153 DISCHARGE (CFS) = 0.7
TIME (MIN)= 170 DISCHARGE (CFS) = 0.8
TIME (MIN)= 187 DISCHARGE (CFS)= 1
TIME (MIN)= 204 DISCHARGE (CFS) = 1.1
TIME (MIN)= 221 DISCHARGE (CFS) = 1.6
TIME (MIN)= 238 DISCHARGE (CFS) = 2.2
TIME (MIN)= 255 DISCHARGE (CFS) = 8.1
TIME (MIN)= 272 DISCHARGE (CFS) = 1.3
TIME (MIN)= 289 DISCHARGE (CFS) = 0.9
TIME (MIN)= 306 DISCHARGE (CFS) = 0.7
TIME (MIN)= 323 DISCHARGE (CFS) = 0.6
TIME (MIN)= 340 DISCHARGE (CFS) = 0.5
TIME (MIN)= 357 DISCHARGE (CFS) = 0.4

TIME MIN)= 374 DISCHARGE (CFS)= 0



Drainage Basin 20.10
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 23 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 5 ACRES

RUNOFF COEFFICIENT 0.2 PEAK DISCHARGE 3.6 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 23 DISCHARGE (CFS)= 0
TIME (MIN)= 46 DISCHARGE (CFS)= 0.2
TIME (MIN)= 69 DISCHARGE (CFS) = 0.2
TIME (MIN)= 92 DISCHARGE (CFS)= 0.3
TIME (MIN)= 115 DISCHARGE (CFS) = 0.3
TIME (MIN)= 138 DISCHARGE (CFS)= 0.3
TIME (MIN)= 161 DISCHARGE (CFS)= 0.4
TIME (MIN)= 184 DISCHARGE (CFS)= 0.4
TIME (MIN)= 207 DISCHARGE (CFS)= 0.5
TIME (MIN)= 230 DISCHARGE (CFS)= 0.7
TIME (MIN)= 253 DISCHARGE (CFS) = 1.1
TIME (MIN)= 276 DISCHARGE (CFS)= 3.6
TIME (MIN)= 299 DISCHARGE (CFS) = 0.6
TIME (MIN)= 322 DISCHARGE (CFS)= 0.4
TIME (MIN)= 345 DISCHARGE (CFS) = 0.3
TIME (MIN)= 368 DISCHARGE (CFS)= 0.3

TIME (MIN)= 391 DISCHARGE (CFS)= 0



Basin 3 Single Lot - Post Development
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/18/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 17 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.91 ACRES

RUNOFF COEFFICIENT 0.36 PEAK DISCHARGE 1.5 CFS

TIME MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 17 DISCHARGE (CFS) = 0.1
TIME (MIN)= 34 DISCHARGE (CFS)= 0.1
TIME (MIN)= 51 DISCHARGE (CFS) = 0.1
TIME (MIN)= 68 DISCHARGE (CFS) = 0.1
TIME (MIN)= 85 DISCHARGE (CFS) = 0.1
TIME (MIN)= 102 DISCHARGE (CFS) = 0.1
TIME (MIN)= 119 DISCHARGE (CFS) = 0.1
TIME MIN)= 136 DISCHARGE (CFS)= 0.1
TIME (MIN)= 153 DISCHARGE (CFS) = 0.1
TIME (MIN)= 170 DISCHARGE (CFS)= 0.1
TIME (MIN)= 187 DISCHARGE (CFS) = 0.2
TIME (MIN)= 204 DISCHARGE (CFS)= 0.2
TIME (MIN)= 221 DISCHARGE (CFS) = 0.3
TIME (MIN)= 238 DISCHARGE (CFS)= 0.4
TIME (MIN)= 255 DISCHARGE (CFS) = 1.5
TIME (MIN)= 272 DISCHARGE (CFS)= 0.2
TIME (MIN)= 289 DISCHARGE (CFS)= 0.2
TIME (MIN)= 306 DISCHARGE (CFS) = 0.1
TIME (MIN)= 323 DISCHARGE (CFS) = 0.1
TIME (MIN)= 340 DISCHARGE (CFS)= 0.1
TIME (MIN)= 357 DISCHARGE (CFS) = 0.1

TIME (MIN)= 374 DISCHARGE (CFS)= 0



APPENDIX “C”

PRE AND POST-DEVELOPMENT HYDROLOGY CALCULATIONS

BASIN'S 1, 2, 3, AND X

4201 - drainage study-complete-september 2019-submittal - 2019-1011
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Pre-Development Hydrology Conditions - Basin 1

5 5
o < - S - E
o .= X s 2
r4 L o+ ) = =
% e o S g5 32 = £ .
< < c 9o g2 2
m o9 < 8
3 <]
g = = g i z
1.01 152.88 0.270 41.28 1004 4802 38.0 2.64 108.8
Pre-Development Hydrology Conditions - Basin 2
& =
o S
< c
=} 8
a = & Z
= S 2 [Ep= S
@ é p 8§ 2 25 o s
o < D) o 53 Ss e = (<]
—~ c = —
8 - - E £ | 8
2.01 63.20 0.270 17.06 404 4452 48.0 2.27 | 38.7
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Pre-Development hydrology Calculations - Basin-3

11/22/2019

San Diego County Hydrology Manual Section: Appendix D
Date: June 2003 Pags: 2of3
WORKSHEET 4-2 Shedos Bon Pancl Curve Number Worksheet
(name of praject)
RUNOFF CURVE WNUMBER (for PZN Condition = 2.00) CNa:
column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CHN; From
GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVERS {field in- SOIL Manual, OF AREA CHy
LAND USE spection) GROUP Table 4-2 AiA CH x AdA
OE A 3 L0227 | 0,99
pRHARD S Good C 72 o2 | 0. 22
. : =0T = T
O.B. | A 4 | col 2| 0.49
) r’/ o ¢ ?z: . I.rg ? :4' ,
N.C / 55 | -o0z8 | 1.54
l:(,ir.“ e i':-:J e - 2 l!l : I 9.2 E
B. . . £7 5 A il. 74
B e ondl ; - :
o &1 004 2 71 25 | 1214
\ 29 .06 7 0. 20
.0 "1{1 =5 w - £9
7 i - = N F [» =2
», / - 70 w4 2,7
Sums = 1.000 2
For entire basin CN, = (=
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San Diego County Hydrology Manual Section: Appendix D
Date: June 2003 Page: Fof3

WORKSHEET 4-3 Shaclorr Fn Lase | Peak Discharge Computation

(name of project)

*#%**For use with NRCS Hydrologic Method Computationg®*##*

Iterns in boxes are required input parameters for the SDUH Peak Discharge Program.

Computed by: Date:

Project Identification (Drainage Area Name): FRYE
Geographic location of center of drainage area: Long: " Lat: ™
LAy
Drainage Area:l__ -~ | —square miles
Storm Frequency (Section 2.3)} /&< | —year
6-Hour Storm Duration Precipitation (Appendix BY -=. ' | —inches
24-Hour Storm Dwuration Precipitation (Appendix B) o= inches
Precipitation Zone Mumber (FZN): PZN=1.0 20 S92 30 4.0
(Section 4.1.2.4 and Appendix C)
PZM Ajustment Factor for
S-year to 35-year storm frequency (interpolate): 1.5 2.5 2.0 1.5
{Section 4.1.2.4 and Table 4-6)
PZM Ajustment Factor for B
33-year to 150-year storm frequency {interpolate): 2.0 30 57 130 2.0

(Section 4.1.2.4 and Table 4-8)

PZN Adjusted Runoff Curve Number (interpolate .
between nearest whole number PZN conditions): CNyg ET:) frle CNy | 972 |CNay 1) :fji
(Sections 4.1.2.4 and 4.2.4, Tables 4-6 and 4-10) o =

Watershed Length (L) (Section 4.3.1): /2 .2 —miles

Length to Centroid (L.) (Section4.3.13: =<~ —miles

Slope (s) (Section 4.3.1): 7702 — feet/mile Basin n Factor (Section 4.3.5):  -£55
Corps lag (Ty) =24 n ((L x L)/s"*)" (Section 4.3.1.1)
OR -
Corps lag (Ty) = 0.8 T, (Section 4.3.1.2) Lag Time: Jo - hours
Time to Peak = 0.862 x Corps lag (Section 4.1.5.5): Time to Peak : _/* © _hours
D-3
4201 - drainage study-complete-september 2019-submittal - 2019-1011 22
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Project: Shadow Run Ranch Simulation Run: Run 1

Start of Run:
End of Run:

26Feb2009, 00:00 Basin Model: Basin 3
27Feb2009, 06:00 Meteorologic Model: Met 1
Compute Time: 26Feb2009, 16:06:40 Control Specifications: Control 1

Volume Units: IN

Hydrologic | Drainage Area |Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) (IN)
Subbasin-1 4.0 3003.1 26Feb2009, 17:15 5.58
Project:  Shadow Run Ranch
Simulation Run:  Run 1 Subbasin: Subbasin-1

Start of Run: 26Feb2009, 00:00 Basin Model: Basin 3

End of Run: 27Feb2009, 08:00 Meteorologic Model: Met 1

Compute Time:  26Feb2009, 16:06:40 Control Specifications: Control 1

—Computed Results

Volume Units: N

Peak Discharge :

Total Precipitation @ 7.48 (IN)
Total Loss : 0.00 {IN)
Total Excess : 5.58 (IN)

3003.1 (CFS) Date/Time of Peak Discharge :

Total Direct Runoff :
Total Baseflow :
Discharge :

26Feb2009, 17:15
5.58 (IN)
0.00 (IN)
5.58 (IN)

4201 - drainage study-complete-september 2019-submittal - 2019-1011
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Subbasin "Subbasin-1" Results for Run "Run 1"
0 T

Depth (IN)
|

3,500
3,000
2,500
2,000
1,500

Flow (CFS)

1,000
5007

0 T I | |
00:00 06:00 12:00 18:00 00:00 06:00

26Feb2009 27Feb2009

B o Run 1 Element: SUBBASIN-1 Result Pracipitation
B 1 -Run 1 Element: SUBBASIN-1 Result Pracipitation Loss
Run:Run 1 Elemant: SUBBASIN-1 Result Outflow

— —— Run:Run 1 Element:SUBBASIN-1 Result Baseflow
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Post-Development Hydrology Conditions - Basin 1

& H

2 2

a £ = 2
= < q&"’ ‘% g s s
gt, E < £ > g g’ ° S E
o < (8) o O @ -4 9 = i (¢}
] . . E | £ |8

1.01 10.30 0.230 2.37 57 872 25.0 3.45 | 8.2
1.02 4.93 0.110 0.54 74 718 22.0 375 | 2.0
1.03 6.65 0.210 1.40 368 760 12.0 554 | 7.7
1.04 9.06 0.210 1.90 647 1293 16.0 460 | 8.8
1.05 2.72 0.120 0.33 46 379 15.0 480 | 1.6
1.06 28.93 0.180 5.21 792 2511 26.0 3.37 | 17.5
1.07 18.71 0.120 2.25 83 1095 30.0 3.07 | 6.9
1.08 2.23 0.100 0.22 66 413 15.0 4.80 [ 1.1
1.09 6.13 0.100 0.61 112 367 11.0 5.86 | 3.6
1.10 23.76 0.100 2.38 244 2407 41.0 251 | 6.0
1.11 6.50 0.100 0.65 86 1251 33.0 289 | 1.9
1.12 13.37 0.150 2.01 26 1424 34.0 2.83 | 57
1.13 2.26 0.160 0.36 22 546 25.0 3.45 | 1.2
1.14 3.00 0.190 0.57 57 639 20.0 3.99 | 23
1.15 6.79 0.100 0.68 103 1150 29.0 3.14 | 2.1
10.10 0.42 0.790 0.33 21 639 9.0 6.67 | 2.2
10.11 0.55 0.610 0.34 38 538 11.0 5.86 | 2.0
10.12 0.30 0.470 0.14 54 718 16.0 4.60 | 0.6
10.13 0.64 0.760 0.49 50 855 10.0 6.23 | 3.0
10.14 0.72 0.720 0.52 30 436 7.0 7.85 | 4.1
10.15 0.78 0.520 0.41 16 447 14.0 5.02 | 2.0
10.19 0.54 0.590 0.32 18 423 12.0 554 | 1.8
20.10 5.00 0.200 1.00 32 600 23.0 3.64 | 3.6

Total 154.29 95.9
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Post-Development Hydrology Conditions - Basin 2

& B

3 s

= c ©

g < 20 oEs g

2 ] < o% - O o S Z

N 14 (&) [ [ = - =5 )

< < o g2 g

o (S c 8

S <]
2.01 5.28 0.150 0.79 129 1047 24.0 3.54 2.8
2.02 12.51 0.150 1.88 130 1357 30.0 3.07 5.8
2.04 20.15 0.130 2.62 104 1368 33.0 2.89 7.6
2.06 17.84 0.260 4.64 106 2362 45.0 2.36 11.0
10.16 2.04 0.410 0.84 109 1418 24.0 3.54 3.0
10.17 0.50 0.580 0.29 31 724 15.0 4.80 1.4
10.18 0.54 0.510 0.28 27 615 16.0 4.60 1.3
10.21 0.67 0.510 0.34 52 650 14.0 5.02 1.7
10.22 3.26 0.560 1.83 145 1457 17.0 4.43 8.1
Total 62.79 42.5
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Basin Model
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Hydrograph by Return Period

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019

Hyd. Hydrograph Hydrograph Peak Outflow (cfs)

No. Type Name 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 Manual Pre BASIN 1 108.8
2 Manual Post 1.01 8.200
3 Manual Post 1.03 7.700
4 Manual Post 1.04 8.800
5 Manual Post 1.06 17.50
6 Manual Post 1.02 2.000
7 Manual Post 10.10 2.200
8 Pond Route Post IMP-10.10 1.984
9 Manual Post 10.15 2.000
10 Manual Post 10.13 3.000
11 Pond Route Post IMP-10.13 2.443
12 Manual Post 20.10 3.600
13 Junction Post JUNC @ 1.021 10.74
14 Manual Post 1.08 1.100
15 Junction Post JUNC @ 1.024 19.55
16 Junction Post JUNC @ IMP-10.13 18.83
17 Manual Post 10.11 2.000
18 Manual Post 10.12 0.600
19 Manual Post 10.14 4.100
20 Junction Post JUNC @ 10.11 & 10.12 2.530
21 Junction Post JUNC @ 10.12 & 10.14 5.340
22 Pond Route Post IMP-10.11,12,14 3.025
23 Manual Post 1.05 1.600
24 Junction Post JUNC@IMP-10.11,12,14 22.58
25 Junction Post JUNC @ 1.071 31.14
26 Manual Post 1.07 6.900
27 Manual Post 1.09 3.600
28 Manual Post 1.10 6.000
29 Manual Post 1.14 2.300
30 Pond Route Post IMP-1.14 0.050
31 Manual Post 10.19 1.800
32 Manual Post 1.11 1.900
33 Pond Route Post IMP-10.19 0.798
34 Manual Post 1.12 5.700
35 Manual Post 1.13 1.200
36 Junction Post JUNC @ 1.073 52.20




Hydrograph by Return Period

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019

Hyd. Hydrograph Hydrograph Peak Outflow (cfs)

No. Type Name 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
37 Junction Post JUNC @ 1.121 6.316
38 Junction Post JUNC @ 1.126 6.636
39 Junction Post JUNC @ 1.091 6.470
40 Junction Post JUNC @ 1.101 8.852
41 Manual Post 1.15 2.100
42 Junction Post JUNC @ 1.104 54.02
43 Junction Post CP # 1 69.29




Hydrograph 100-yr Summary

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maxim.um Maximum
No. Type Name Flow Peak Volume Hyd(s) Elevation Storage

(cfs) (hrs) (cuft) (ft) (cuft)
1 Manual Pre BASIN 1 108.8 4.43 541,044 -
2 Manual Post 1.01 8.200 417 31,350 -—-
3 Manual Post 1.03 7.700 4.20 18,443 -—-
4 Manual Post 1.04 8.800 4.27 25,456 -—-
5 Manual Post 1.06 17.50 4.33 70,200 -
6 Manual Post 1.02 2.000 4.40 6,864 -
7 Manual Post 10.10 2.200 4.20 5,076 -
8 Pond Route Post IMP-10.10 1.984 4.22 4,661 7 1087.21 987
9 Manual Post 10.15 2.000 4.20 5,292 -
10 Manual Post 10.13 3.000 4.17 6,420 -
1 Pond Route Post IMP-10.13 2.443 4.20 5,236 10 966.38 2,325
12 Manual Post 20.10 3.600 4.60 13,248 -
13 Junction Post JUNC @ 1.021 10.74 417 49,259 2,8,12
14 Manual Post 1.08 1.100 4.25 3,330 -
15 Junction Post JUNC @ 1.024 19.55 4.20 74,565 3,6,13
16 Junction Post JUNC @ IMP-10.13 18.83 4.33 75,436 5,11
17 Manual Post 10.11 2.000 4.22 4,554 -
18 Manual Post 10.12 0.600 4.27 1,637 -
19 Manual Post 10.14 4.100 4.08 6,720 -
20 Junction Post JUNC @ 10.11 & 10.12 | 2.530 4.22 6,191 17,18
21 Junction Post JUNC @ 10.12 & 10.14 | 5.340 4.08 12,911 19, 20
22 Pond Route Post IMP-10.11,12,14 3.025 4.20 10,045 21 1003.02 4,412
23 Manual Post 1.05 1.600 4.25 4,410 -
24 Junction Post JUNC@IMP-10.11,12,14] 22.58 4.20 84,610 15, 22
25 Junction Post JUNC @ 1.071 31.14 4.20 114,476 4,23, 24
26 Manual Post 1.07 6.900 4.50 29,880 -
27 Manual Post 1.09 3.600 4.22 8,250 -—-
28 Manual Post 1.10 6.000 4.78 31,734 -—-
29 Manual Post 1.14 2.300 4.33 7,583 -
30 Pond Route Post IMP-1.14 0.050 6.05 3,502 29 899.36 6,556
31 Manual Post 10.19 1.800 4.20 4,326 -
32 Manual Post 1.11 1.900 4.40 8,910 -
33 Pond Route Post IMP-10.19 0.798 4.33 3,208 31 883.93 2,678
34 Manual Post 1.12 5.700 4.53 27,132 -
35 Manual Post 1.13 1.200 417 4,650 -
36 Junction Post JUNC @ 1.073 52.20 4.25 219,792 16, 25, 26




Hydrograph 100-yr Summary

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No. Type Name Flow Peak Volume Hyd(s) Elevation Storage

(cfs) (hrs) (cuft) (ft) (cuft)
37 Junction Post JUNC @ 1.121 6.316 4.53 30,340 33,34
38 Junction Post JUNC @ 1.126 6.636 4.53 34,990 35, 37
39 Junction Post JUNC @ 1.091 6.470 4.22 16,872 9,14, 27
40 Junction Post JUNC @ 1.101 8.852 4.22 52,108 28, 30, 39
41 Manual Post 1.15 2.100 4.35 9,048 -
42 Junction Post JUNC @ 1.104 54.02 4.27 228,840 36, 41
43 Junction Post CP # 1 69.29 4.25 324,847 32, 38, 40, 42




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Pre BASIN 1 Hyd. No. 1
Hydrograph Type = Manual Peak Flow = 108.8 cfs
Storm Frequency = 100-yr Time to Peak =4.43 hrs
Time Interval =1 min Hydrograph Volume = 541,044 cuft
Qp = 108.80 cfs
120

110

Q (cfs)

Time (hrs)

6



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.01 Hyd. No. 2
Hydrograph Type = Manual Peak Flow = 8.200 cfs
Storm Frequency = 100-yr Time to Peak =4.17 hrs
Time Interval =1 min Hydrograph Volume = 31,350 cuft
Qp = 8.20 cfs
9

Q (cfs)

Time (hrs)

7



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 1.03

11-22-2019

Hyd. No. 3

Hydrograph Type = Manual
Storm Frequency = 100-yr

Time Interval =1 min

Peak Flow
Time to Peak

Hydrograph Volume

=7.700 cfs
=4.20 hrs
= 18,443 cuft

Qp =7.70 cfs

Time (hrs)

8



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 1.04

11-22-2019

Hyd. No. 4

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

= 8.800 cfs
=4.27 hrs
= 25,456 cuft

104

Q (cfs)
T

Qp =8.80 cfs

Time (hrs)

9



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.06 Hyd. No. 5
Hydrograph Type = Manual Peak Flow =17.50 cfs
Storm Frequency = 100-yr Time to Peak =4.33 hrs
Time Interval =1 min Hydrograph Volume = 70,200 cuft
Qp = 17.50 cfs
20
19

Time (hrs)

10



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.02 Hyd. No. 6
Hydrograph Type = Manual Peak Flow = 2.000 cfs
Storm Frequency = 100-yr Time to Peak =4.40 hrs
Time Interval =1 min Hydrograph Volume = 6,864 cuft
Qp =2.00 cfs
3_
) "
< i
14
0 1 1 T | T T T T T T T T T T T T T T T T 1
0 1 3 5 6 7

Time (hrs)

1"



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 10.10 Hyd. No. 7
Hydrograph Type = Manual Peak Flow = 2.200 cfs
Storm Frequency = 100-yr Time to Peak =4.20 hrs
Time Interval =1 min Hydrograph Volume = 5,076 cuft
Qp =2.20 cfs
3_
2_
< i
14
0 1 1 T | T T T T T T T T T T T |\ T T T 1
0 1 3 5 6 7
Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post IMP-10.10 Hyd. No. 8
Hydrograph Type = Pond Route Peak Flow =1.984 cfs
Storm Frequency = 100-yr Time to Peak =4.22 hrs
Time Interval =1 min Hydrograph Volume = 4,661 cuft
Inflow Hydrograph =7 -10.10 Max. Elevation =1087.21 ft
Pond Name =10.10 Max. Storage = 987 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 35 min
Qp =1.98 cfs
3
2
< i
14

Time (hrs)

— 10.10 — IMP-10.10
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 11-22-2019
10.10 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 1086.50
0.00 1086.50 1,220 0.000 0.000
Voids (%) 100.00 0.75 1087.25 1,570 1,046 1,046
Vil el None 1.50 1088.00 1,952 1,321 2,367
2.00 1088.50 2,100 1,013 3,380

Stage-Storage

(1) sbeis

T T T T
1500 2000 2500 3000

Total Storage (cuft)

— Contours = Top of Pond
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Pond Report Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
10.10 Stage-Discharge
Culvert / Orifices Culvert " Orif;ces 3 Orifice Plate
Rise, in 24 5 Orifice Dia, in
Span, in 24 5 No. Orifices
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 1083.75 1084.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 8.5
Barrel Slope, % 1
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1 2 3
Shape / Type Circular Exfiltration, in/hr 0.10**
Crest Elevation, ft 1087
Crest Length, ft 6.28
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.

Stage-Discharge

r1.8

r1.6

r1.4

r1.2

il

(1) sbeis

r0.8

r0.6

r0.4

r0.2

0
20 21

| | | |
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
Discharge (cfs)

—Top of Pond — Culvert == Riser = Orifice = Exfil = Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

11-22-2019

10.10 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 1086.50 0.000 0.000 0.000 0.000 0.000 0.000
0.75 1087.25 [ 1,046 |[2.596 0oc| 0.006 2.591 0.004 2.600
1.50 1088.00 | 2,367 |[16.880c| 0.008 16.87 ic 0.005 16.89
2.00 1088.50 [ 3,380 |[20.680c| 0.009 20.67 ic 0.005 20.68

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13

11-22-2019

Pond Drawdown

10.10
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 10.15 Hyd. No. 9
Hydrograph Type = Manual Peak Flow = 2.000 cfs
Storm Frequency = 100-yr Time to Peak =4.20 hrs
Time Interval =1 min Hydrograph Volume = 5,292 cuft
Qp =2.00 cfs
3_
2_
< i
14
O_/I 1 T | T T T T T T T T T T T T \I T T 1
0 1 3 5 6 7

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.13

11-22-2019

Hyd. No. 10

Hydrograph Type = Manual
Storm Frequency = 100-yr
Time Interval =1 min

Peak Flow
Time to Peak

Hydrograph Volume

= 3.000 cfs
=4.17 hrs
= 6,420 cuft

Qp =3.00 cfs

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post IMP-10.13 Hyd. No. 11
Hydrograph Type = Pond Route Peak Flow = 2.443 cfs
Storm Frequency = 100-yr Time to Peak =4.20 hrs
Time Interval =1 min Hydrograph Volume = 5,236 cuft
Inflow Hydrograph  =10-10.13 Max. Elevation = 966.38 ft
Pond Name = |MP-10.13 Max. Storage = 2,325 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 42 min
Qp = 2.44 cfs
4
3_
£,
o}
14
/S
O—( 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | I 1 1 | 1 1 1 | 1 T T |
0 1 2 3 4 5 6 7
Time (hrs)
— 10.13 — IMP-10.13
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-10.13 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 965.00
: 0.00 965.00 1,320 0.000 0.000
Voids (%) 100.00 1.00 966.00 1,831 1,576 1,576
Volume Calc Ave End Area 1.50 966.50 2,109 985 2,561
2.50 967.50 2,300 2,205 4,765
Stage-Storage
967.4 F2.4
967.2 r2.2
967 r2
966.8 r1.8
966.6 r1.6
£ 966.4 14 2
N 8 Q
3 966.2 12 2
= 1 =z
966 r1
965.8 r0.8
965.6 r0.6
965.4 r0.4
965.2 r0.2
965_ T T T T T T T T T T T T T I T I T I T 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Total Storage (cuft)
— Contours = Top of Pond
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-10.13 Stage-Discharge
Culvert / Orifices Culvert " orif;ces Orifice Plate
Rise, in 12 5 Orifice Dia, in
Span, in 12 5 No. Orifices
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 962.25 962.50 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 12
Barrel Slope, % 1
N-Value, n 0.013
Weirs
Weirs Riser* ; . Ancillary
Shape / Type Circular Exfiltration, in/hr 0.20**
Crest Elevation, ft 966
Crest Length, ft 3.14
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.
Stage-Discharge
2.4
2.2
2
1.8
1.6
=) 14 2
\E: 12 E
w =z
1
0.8
0.6
0.4
0.2
965+ T - T | - T - 0
0 1 3 5 6
Discharge (cfs)
—Top of Pond — Culvert == Riser = Orifice = Exfil = Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

11-22-2019

IMP-10.13 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 965.00 0.000 0.000 0.000 0.000 0.000 0.000
1.00 966.00 1,576 [ 0.007ic [ 0.007 0.000 0.008 0.015
1.50 966.50 2,561 | 2.991ic | 0.008 2.983ic 0.010 3.001
2.50 967.50 4,765 | 5177ic [ 0.010 5.167 ic 0.011 5.188

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13

11-22-2019

Pond Drawdown

IMP-10.13
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 20.10 Hyd. No. 12
Hydrograph Type = Manual Peak Flow = 3.600 cfs
Storm Frequency = 100-yr Time to Peak =4.60 hrs
Time Interval =1 min Hydrograph Volume = 13,248 cuft
Qp = 3.60 cfs
4
3

Q (cfs)
[\

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post JUNC @ 1.021

11-22-2019

Hyd. No. 13

Hydrograph Type = Junction
Storm Frequency = 100-yr
Time Interval =1 min

Inflow Hydrographs =2, 8, 12

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=10.74 cfs
=417 hrs

= 49,259 cuft
=0.0 ac

Qp =10.74 cfs

12

11

10

Q (cfs)
o

Time (hrs)

— 1.01 — IMP-10.10 — 20.10 — JUNC @ 1.021
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 1.08

11-22-2019

Hyd. No. 14

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.100 cfs
=4.25 hrs
= 3,330 cuft

Q (cfs)
n

Qp =1.10 cfs

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post JUNC @ 1.024

11-22-2019

Hyd. No. 15

Hydrograph Type = Junction
Storm Frequency = 100-yr
Time Interval =1 min

Inflow Hydrographs =3, 6, 13

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=19.55 cfs
=4.20 hrs

= 74,565 cuft
=0.0 ac

Qp =19.55 cfs

22

21

20

19

18

17

16

15

14

13

Time (hrs)

— 1.03—1.02— JUNC @ 1.021 — JUNC @ 1.024
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post JUNC @ IMP-10.13

11-22-2019

Hyd. No. 16

Hydrograph Type = Junction
Storm Frequency = 100-yr
Time Interval =1 min

Inflow Hydrographs =5, 11

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=18.83 cfs
=4.33 hrs

= 75,436 cuft
=0.0 ac

Qp = 18.83 cfs

21

20

19

18

17

16

15

14

13

Time (hrs)

— 1.06 — IMP-10.13 — JUNC @ IMP-10.13
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 10.11 Hyd. No. 17
Hydrograph Type = Manual Peak Flow = 2.000 cfs
Storm Frequency = 100-yr Time to Peak =4.22 hrs
Time Interval =1 min Hydrograph Volume = 4,554 cuft
Qp =2.00 cfs
3_
2_
< i
14
O_/ 1 1 T | T T T T T T T T T T T |\| T T 1
0 1 3 5 6 7

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.12

11-22-2019

Hyd. No. 18

Hydrograph Type = Manual
Storm Frequency = 100-yr
Time Interval =1 min

Peak Flow = 0.600 cfs
Time to Peak =4.27 hrs
Hydrograph Volume = 1,637 cuft

0.95+

0.9

0.85+

0.8

0.75+

0.7

0.65+

0.357

0.3

0.257

0.2

0.15+

0.1

0.05+

Qp =0.60 cfs

0 1

2

O LI R N R N N Y N Y Y N Y N N O N N N Y Y Y Y Y Y Y Y Y N Y N N N N N N N Y Y N Y Y I I N B B N N |

3
Time (hrs)

4 5 6
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.14

11-22-2019

Hyd. No. 19

Hydrograph Type = Manual
Storm Frequency = 100-yr

Time Interval =1 min

Peak Flow
Time to Peak

Hydrograph Volume

=4.100 cfs
=4.08 hrs
= 6,720 cuft

Qp =4.10 cfs

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post JUNC @ 10.11 & 10.12 Hyd. No. 20
Hydrograph Type = Junction Peak Flow =2.530 cfs
Storm Frequency = 100-yr Time to Peak =4.22 hrs
Time Interval =1 min Hydrograph Volume =6,191 cuft
Inflow Hydrographs =17, 18 Total Contrib. Area =0.0 ac
Qp = 2.53 cfs
3
2
< i
1
O T | LI N B B I I B B |
0 1 2 3 4 5 6 7
Time (hrs)
— 10.11 — 10.12 — JUNC @ 10.11 & 10.12
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post JUNC @ 10.12 & 10.14 Hyd. No. 21
Hydrograph Type = Junction Peak Flow =5.340 cfs
Storm Frequency = 100-yr Time to Peak =4.08 hrs
Time Interval =1 min Hydrograph Volume = 12,911 cuft
Total Contrib. Area =0.0 ac

Inflow Hydrographs =19, 20

Qp =5.34 cfs

Q (cfs)

Time (hrs)

— 10.14 — JUNC @ 10.11 & 10.12 — JUNC @ 10.12 & 10.14
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post IMP-10.11,12,14 Hyd. No. 22

Hydrograph Type = Pond Route Peak Flow = 3.025 cfs

Storm Frequency = 100-yr Time to Peak =4.20 hrs

Time Interval =1 min Hydrograph Volume = 10,045 cuft

Inflow Hydrograph  =21-JUNC @ 10.12 & 10.14 Max. Elevation =1003.02 ft

Pond Name =|MP-10.11,12,14 Max. Storage = 4,412 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 42 min

Qp = 3.03 cfs
6

Time (hrs)

— JUNC @ 10.12 & 10.14 — IMP-10.11,12,14
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Pond Report Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-10.11,12,14 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 1002.00
0.00 1002.00 4,020 0.000 0.000
Voids (%) 100.00 1.00 1003.00 4,655 4,338 4,338
Vel Belle None 2.00 1004.00 5,318 4,987 9,324
2.50 1004.50 5,500 2,705 12,029

Stage-Storage

1004.4 F2.4
1004.2 2.2
1004 L2
1003.8 1.8
1003.6 1.6
£ 10034 14 2
;’ 1 «Q
3 1003.2 1.2 °
w . Z
1003 H1
1002.8 0.8
1002.6 0.6
1002.47 L0.4
1002.2 0.2
1002_ T T T T T T T T T T T T T T T T T T T T T T T T T 0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000

Total Storage (cuft)

— Contours Top of Pond
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-10.11,12,14 Stage-Discharge
Culvert / Orifices Culvert ) orif;ces Orifice Plate
Rise, in 12 Orifice Dia, in
Span, in 12 No. Orifices
No. Barrels 1 Invert Elevation, ft
Invert Elevation, ft 999.25 Height, ft
Orifice Coefficient, Co 0.60 Orifice Coefficient, Co
Length, ft 8.5
Barrel Slope, % 1
N-Value, n 0.015
Weirs
Weirs Riser* ; . Ancillary
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 1002.5
Crest Length, ft 3.14
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.

Stage-Discharge

1004.4 F2.4
1004.2 1 r2.2
1004 F2
1003.8 1 1.8
1003.6 1 1.6
£ 10034 14 2
;’ N «Q
@ 1003.2 1.2 2
w 8 =
1003 F1
1002.8 1 r0.8
1002.6 1 r0.6
1002.4 r0.4
1002.2 r0.2
10024 T T T T T T T 0
0 1 2 3 4 6 7

Discharge (cfs)

—Top of Pond — Culvert = Riser = Exfil

Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

11-22-2019

IMP-10.11,12,14 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 1002.00 0.000 0.000 0.000 0.000 0.000
1.00 1003.00 | 4,338 | 2.983ic 2.983ic 0.032 3.015
2.00 1004.00 [ 9,324 | 5.167ic 5.167 ic 0.037 5.204
2.50 1004.50 | 12,029 | 5.966 ic 5.966 ic 0.038 6.004

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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11-22-2019

Project Name:

Pond Drawdown

Stage (ft)

12,14

Pond Report
Hydrology Studio v 3.0.0.13

IMP-10.11,
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 1.05

11-22-2019

Hyd. No. 23

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.600 cfs
=4.25 hrs
= 4,410 cuft

Q (cfs)
n

Qp =1.60 cfs

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post JUNC@IMP-10.11,12,14

11-22-2019

Hyd. No. 24

Hydrograph Type = Junction
Storm Frequency = 100-yr
Time Interval =1 min

Inflow Hydrographs =15, 22

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

= 22.58 cfs
=4.20 hrs

= 84,610 cuft
=0.0 ac

Qp = 22.58 cfs

25

24

23

22

21

20

19

18

17

16

Time (hrs)

— JUNC @ 1.024 — IMP-10.11,12,14 — JUNC@IMP-10.11,12,14
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post JUNC @ 1.071

11-22-2019

Hyd. No. 25

Hydrograph Type = Junction
Storm Frequency = 100-yr
Time Interval =1 min
Inflow Hydrographs =4, 23, 24

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=31.14 cfs
=4.20 hrs

= 114,476 cuft
=0.0 ac

Qp =31.14 cfs

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

Q (cfs)

17+

16

157

14

13

12+

O = NN W b U1l ON OO

Time (hrs)

— 1.04 — 1.05 — JUNC@IMP-10.11,12,14 — JUNC @ 1.071
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.07 Hyd. No. 26
Hydrograph Type = Manual Peak Flow =6.900 cfs
Storm Frequency = 100-yr Time to Peak =4.50 hrs
Time Interval =1 min Hydrograph Volume = 29,880 cuft

Qp =6.90 cfs

Q (cfs)

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 1.09

11-22-2019

Hyd. No. 27

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

= 3.600 cfs
=4.22 hrs
= 8,250 cuft

Qp = 3.60 cfs

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.10 Hyd. No. 28
Hydrograph Type = Manual Peak Flow =6.000 cfs
Storm Frequency = 100-yr Time to Peak =4.78 hrs
Time Interval =1 min Hydrograph Volume = 31,734 cuft
Qp =6.00 cfs
7

Q (cfs)

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.14 Hyd. No. 29
Hydrograph Type = Manual Peak Flow = 2.300 cfs
Storm Frequency = 100-yr Time to Peak =4.33 hrs
Time Interval =1 min Hydrograph Volume = 7,583 cuft
Qp =2.30 cfs
3_
2_
< i
14
0 1 1 T | T T T T T T T T T T T T T T T 1
0 1 3 5 6 7

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post IMP-1.14 Hyd. No. 30
Hydrograph Type = Pond Route Peak Flow = 0.050 cfs
Storm Frequency = 100-yr Time to Peak =6.05 hrs
Time Interval =1 min Hydrograph Volume = 3,502 cuft
Inflow Hydrograph =29 -1.14 Max. Elevation = 899.36 ft
Pond Name = IMP-1.14 Max. Storage = 6,556 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 12.57 hrs
Qp =0.05 cfs
3_
2_
< i
14
0 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 |%
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Time (hrs)
— 1.14 — IMP-1.14
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-1.14 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 898.00
_ 0.00 898.00 3,125 0.000 0.000
Voids (%) 100.00 2.00 900.00 6,547 9,672 9,672
Vellie Bl None 4.00 902.00 7,653 14,200 23,872
Stage-Storage
902 4
901 r3
— wn
£ &
E 900 r2 ©
= =z
899 r
898 = T | T | T | T | T | T | T | T | T | T | T | T O
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000 24000
Total Storage (cuft)
— Contours = Top of Pond
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-1.14 Stage-Discharge
Orifices
Culvert / Orifices Culvert " ) 5 Orifice Plate
Rise, in 12 9 1 Orifice Dia, in
Span, in 12 9 1 No. Orifices
No. Barrels 1 1 1 Invert Elevation, ft
Invert Elevation, ft 895.25 898.50 895.50 Height, ft
Orifice Coefficient, Co 0.60 0.60 0.60 Orifice Coefficient, Co
Length, ft 54
Barrel Slope, % 1
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1 2 3
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 900
Crest Length, ft 1.57
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.
Stage-Discharge
902 ‘ 4
\
[
i 1
901 r3
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g &
2900 2 @
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899 ol
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0 01 02 03 04 0.6 08 09 1 11 12 13 14 15 16 17 18 19 2
Discharge (cfs)
—Top of Pond — Culvert == Riser == Orifice = Orifice Exfil Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

11-22-2019

IMP-1.14 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 3 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 898.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2.00 900.00 9,672 | 0.0630c| 0.026 0.037 0.000 0.045 0.108
4.00 902.00 | 23,872 [1.584 oc| 0.040 0.053 | 1.491ic 0.053 1.637

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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11-22-2019

Project Name:

Pond Drawdown

Stage (ft)

Pond Report
Hydrology Studio v 3.0.0.13

IMP-1.14
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.19

11-22-2019

Hyd. No. 31

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.800 cfs
=4.20 hrs
= 4,326 cuft

Q (cfs)
n

Qp =1.80 cfs

Time (hrs)

52



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.11 Hyd. No. 32
Hydrograph Type = Manual Peak Flow =1.900 cfs
Storm Frequency = 100-yr Time to Peak =4.40 hrs
Time Interval =1 min Hydrograph Volume = 8,910 cuft
Qp =1.90 cfs
2

Q (cfs)

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019

Post IMP-10.19 Hyd. No. 33

Hydrograph Type = Pond Route Peak Flow =0.798 cfs
Storm Frequency = 100-yr Time to Peak =4.33 hrs
Time Interval =1 min Hydrograph Volume = 3,208 cuft
Inflow Hydrograph =31 -10.19 Max. Elevation = 883.93 ft
Pond Name = |MP-10.19 Max. Storage = 2,678 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 2.18 hrs

Qp =0.80 cfs

Q (cfs)
n

Time (hrs)
—10.19 =— IMP-10.19
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-10.19 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 882.00
: 0.00 882.00 1,245 0.000 0.000
Voids (%) 100.00 1.00 883.00 1,327 1,286 1,286
Volume Calc None 2.00 884.00 1,677 1,502 2,788
3.00 885.00 1,900 1,789 4,577
Stage-Storage

885 r3

884 r2
— wn
E &
~ i «Q
3 e
= =z

883 r

882 T i T i T i i T T T T T T T T i T —0

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Total Storage (cuft)
— Contours = Top of Pond
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-10.19 Stage-Discharge
Orifices
Culvert / Orifices Culvert " - 3 Orifice Plate
Rise, in 12 .6 2 Orifice Dia, in
Span, in 12 .6 2 No. Orifices
No. Barrels 1 1 1 Invert Elevation, ft
Invert Elevation, ft 879.25 879.50 883.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 0.60 Orifice Coefficient, Co
Length, ft 10
Barrel Slope, % 1
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1 2 3
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 883.5
Crest Length, ft 1.57
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.
Stage-Discharge
885 3
884 Lo
= A
fmd Q
~ «Q
K e
B E3
883 F1
88247 v 7~ 1 v 1 T 1 1 1 1 1 1 1 1 1 1 1 1 1 71 710
0O 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Discharge (cfs)
—Top of Pond — Culvert == Riser = Orifice = Orifice Exfil Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

11-22-2019

IMP-10.19 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 882.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1.00 883.00 1,286 [ 0.009ic [ 0.009 0.000 0.000 0.009 0.019
2.00 884.00 2,788 | 0.860ic | 0.013 0.101 0.746 ic 0.012 0.871
3.00 885.00 4,577 | 1.453ic [ 0.016 0.145 1.292 ic 0.013 1.467

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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Pond Report Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019

IMP-10.19 Pond Drawdown

Stage (ft)

26

24 25

22 23

19 20 21
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16

15

14

12 13
Drain Time (Hrs)

11

IMP-10.19 - Drain Time
10

T
9

T
8

Stage vs. Drain Time
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() A93
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.12 Hyd. No. 34
Hydrograph Type = Manual Peak Flow =5.700 cfs
Storm Frequency = 100-yr Time to Peak =4.53 hrs
Time Interval =1 min Hydrograph Volume = 27,132 cuft
Qp =5.70 cfs
6
5

Q (cfs)

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 1.13

11-22-2019

Hyd. No. 35

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.200 cfs
=4.17 hrs
= 4,650 cuft

Q (cfs)
n

Qp =1.20 cfs

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

11-22-2019
Post JUNC @ 1.073 Hyd. No. 36
Hydrograph Type = Junction Peak Flow =52.20 cfs
Storm Frequency = 100-yr Time to Peak =4.25 hrs
Time Interval =1 min Hydrograph Volume = 219,792 cuft
Inflow Hydrographs = 16, 25, 26 Total Contrib. Area =0.0 ac

—
[%]

[y
O

~

30
o

60

Qp = 52.20 cfs
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56
54

52

50

48

46

44

42

40

38

36

34

32

28

26

24
22

20

18

16

14
12

Time (hrs)

— JUNC @ IMP-10.13 — JUNC @ 1.071 — 1.07 — JUNC @ 1.073
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post JUNC @ 1.121 Hyd. No. 37
Hydrograph Type = Junction Peak Flow =6.316 cfs
Storm Frequency = 100-yr Time to Peak =4.53 hrs
Time Interval =1 min Hydrograph Volume = 30,340 cuft
Inflow Hydrographs = 33, 34 Total Contrib. Area =0.0 ac
Qp = 6.32 cfs
7
6
5
4
< i
3
2
1
O 1 1 1 1 T T
0 1 2 3 4 5 6 7 8 9 10 11
Time (hrs)
— IMP-10.19 — 1.12 — JUNC @ 1.121
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post JUNC @ 1.126 Hyd. No. 38

Hydrograph Type = Junction Peak Flow =6.636 cfs

Storm Frequency = 100-yr Time to Peak =4.53 hrs

Time Interval =1 min Hydrograph Volume = 34,990 cuft

Inflow Hydrographs = 35, 37 Total Contrib. Area =0.0 ac

Qp = 6.64 cfs
7

Time (hrs)

—— 113 —JUNC @ 1.121 — JUNC @ 1.126
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post JUNC @ 1.091 Hyd. No. 39

Hydrograph Type = Junction Peak Flow =6.470 cfs

Storm Frequency = 100-yr Time to Peak =4.22 hrs

Time Interval =1 min Hydrograph Volume = 16,872 cuft

Inflow Hydrographs =9, 14, 27 Total Contrib. Area =0.0 ac

Qp = 6.47 cfs
7_

Time (hrs)

— 10.15 — 1.08 — 1.09 — JUNC @ 1.091
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post JUNC @ 1.101 Hyd. No. 40
Hydrograph Type = Junction Peak Flow = 8.852 cfs
Storm Frequency = 100-yr Time to Peak =4.22 hrs
Time Interval =1 min Hydrograph Volume = 52,108 cuft

Inflow Hydrographs = 28, 30, 39

Total Contrib. Area =0.0 ac

10

Q (cfs)

01 2 3 45 6 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

— 1.10 — IMP-1.14 — JUNC @ 1.091 — JUNC @ 1.101

Qp =8.85 cfs

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.15 Hyd. No. 41
Hydrograph Type = Manual Peak Flow =2.100 cfs
Storm Frequency = 100-yr Time to Peak =4.35 hrs
Time Interval =1 min Hydrograph Volume = 9,048 cuft
Qp =2.10 cfs
3
o
7

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post JUNC @ 1.104

11-22-2019

Hyd. No. 42

Hydrograph Type = Junction

Storm Frequency = 100-yr

Time Interval =1 min

Inflow Hydrographs = 36, 41

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=54.02 cfs
=4.27 hrs

= 228,840 cuft
=0.0 ac

Q (cfs)

62

Qp = 54.02 cfs
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Time (hrs)

— JUNC @ 1.073 — 1.15 — JUNC @ 1.104
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post CP # 1 Hyd. No. 43
Hydrograph Type = Junction Peak Flow =69.29 cfs
Storm Frequency = 100-yr Time to Peak =4.25 hrs
Time Interval =1 min Hydrograph Volume = 324,847 cuft
Inflow Hydrographs = 32, 38, 40, 42 Total Contrib. Area =0.0 ac
Qp = 69.29 cfs
75
o
7 8 9 10
Time (hrs)
— 111 —JUNC @ 1.126 — JUNC @ 1.101 — JUNC @ 1.104 — CP # 1
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Basin Model

Project Name:

12-17-2019

Hydrology Studio v 3.0.0.13
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Hydrograph by Return Period

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Hyd. Hydrograph Hydrograph Peak Outflow (cfs)

No. Type Name 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 Manual Pre Basin 2 38.70

2 Manual Post 10.16 3.000

3 Pond Route Post IMP-10.16 0.445

4 Manual Post 10.17 1.400

5 Pond Route IMP-10.17 1.265

6 Manual Post 10.18 1.300

7 Manual Post 10.22 8.100

8 Pond Route IMP-10.22 0.176

9 Manual Post 2.06 11.00
10 Pond Route IMP-2.06 9.804
11 Manual Post 2.01 2.800
12 Manual Post 2.02 5.800
13 Manual Post 2.04 7.600
14 Manual Post 10.21 1.700
15 Pond Route Post IMP 2.01 2.456
16 Junction Post JUNC @ 2.021 8.196
18 Junction Post JUNC @ 2.034 8.410
19 Junction Post JUNC @ 2.041 8.844
20 Junction Post JUNC BEFORE IMP-2A 1717
21 Junction Post JUNC @ 2.044 17.32
22 Junction Post CP #2 25.57




Hydrograph 100-yr Summary

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maxim.um Maximum
No. Type Name Flow Peak Volume Hyd(s) Elevation Storage

(cfs) (hrs) (cuft) (ft) (cuft)
1 Manual Pre Basin 2 38.70 4.80 233,005 -
2 Manual Post 10.16 3.000 4.40 11,242 -
3 Pond Route Post IMP-10.16 0.445 4.85 7,425 2 913.06 8,683
4 Manual Post 10.17 1.400 4.25 4,050 -
5 Pond Route IMP-10.17 1.265 4.28 3,361 4 878.75 822
6 Manual Post 10.18 1.300 4.27 4,037 -
7 Manual Post 10.22 8.100 4.25 24,378 -
8 Pond Route IMP-10.22 0.176 6.07 12,073 7 767.58 21,624
9 Manual Post 2.06 11.00 4.50 62,100 -
10 Pond Route IMP-2.06 9.804 4.58 54,646 9 739.61 12,307
11 Manual Post 2.01 2.800 4.40 10,663 -—-
12 Manual Post 2.02 5.800 4.50 25,020 -—-
13 Manual Post 2.04 7.600 4.40 35,046 -
14 Manual Post 10.21 1.700 4.20 4,620 -
15 Pond Route Post IMP 2.01 2.456 4.45 9,303 1 1021.38 3,197
16 Junction Post JUNC @ 2.021 8.196 4.50 34,323 12,15
18 Junction Post JUNC @ 2.034 8.410 4.50 41,748 3,16
19 Junction Post JUNC @ 2.041 8.844 4.50 45,109 5,18
20 Junction Post JUNC BEFORE IMP-2A | 17.17 4.40 88,812 6, 13, 14,19
21 Junction Post JUNC @ 2.044 17.32 4.40 100,885 8,20
22 Junction Post CP #2 25.57 4.40 155,531 10, 21




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Pre Basin 2 Hyd. No. 1
Hydrograph Type = Manual Peak Flow = 38.70 cfs
Storm Frequency = 100-yr Time to Peak =4.80 hrs
Time Interval =1 min Hydrograph Volume = 233,005 cuft
Qp = 38.70 cfs
44
42
40
o
8

Time (hrs)

4



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.16

12-17-2019

Hyd. No. 2

Hydrograph Type = Manual
Storm Frequency = 100-yr
Time Interval =1 min

Peak Flow = 3.000 cfs
Time to Peak =4.40 hrs
Hydrograph Volume = 11,242 cuft

Qp = 3.00 cfs

Q (cfs)
[\

Time (hrs)

5



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post IMP-10.16 Hyd. No. 3
Hydrograph Type = Pond Route Peak Flow = 0.445 cfs
Storm Frequency = 100-yr Time to Peak =4.85 hrs
Time Interval =1 min Hydrograph Volume = 7,425 cuft
Inflow Hydrograph  =2-10.16 Max. Elevation =913.06 ft
Pond Name = |MP-10.16 Max. Storage = 8,683 cuft

Pond Routing by Storage Indication Method

Center of mass detention time = 7.49 hrs

Qp = 0.45 cfs

| ! | ! | ! | !
14 16 18 20 22
Time (hrs)

24 26 28 30 32 34

— 10.16 — IMP-10.16




Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.16 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 911.00
_ 0.00 911.00 3,500 0.000 0.000
Voids (%) 100.00 1.00 912.00 4,225 3,863 3,863
Vellie Bl None 2.00 913.00 4,824 4,525 8,387
3.00 914.00 5,450 5,137 13,524
Stage-Storage
914 r3
913 r2
— wn
E &
~ i «Q
3 e
= =z
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91 1 = T | T | T | T | T | T | T | T | T | T | T | T | T | T O
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000
Total Storage (cuft)
— Contours = Top of Pond




Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.16 Stage-Discharge
Orifices
Culvert / Orifices Culvert " - 5 Orifice Plate
Rise, in 12 1.1 3 1 Orifice Dia, in
Span, in 12 1.1 3 1 No. Orifices
No. Barrels 1 1 1 1 Invert Elevation, ft
Invert Elevation, ft 908.25 908.50 912.30 911.75 Height, ft
Orifice Coefficient, Co 0.60 0.60 0.60 0.60 Orifice Coefficient, Co
Length, ft 100
Barrel Slope, % 1
N-Value, n 0.150
Weirs
Weirs Riser* Ancillary
1 2 3
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 913
Crest Length, ft 3.14
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.
Stage-Discharge
914 3
913 r2
= A
fmd Q
~ «Q
K >
B 2
91 2_ _1
91 1 T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T O
0 005 01 015 02 025 03 035 04 045 05 055 06 065 0.7 075 08 085 09 095 1
Discharge (cfs)
—Top of Pond — Culvert == Orifice == Orifice = Orrifice Exfil Total Q




Pond Report Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.16 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 3 (cfs) 1 2 3 (cfs) (cfs) (cfs) (cfs)
0.00 911.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1.00 912.00 3,863 | 0.044 oc| 0.032 0.000 0.012 0.000 0.029 0.073
2.00 913.00 8,387 | 0.2530c| 0.045 0.179 0.029 0.000 0.034 0.287
3.00 914.00 | 13,524 | 0.7430c| 0.000 0.000 0.000 0.000 0.038 0.781

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir 9



Pond Report Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019

IMP-10.16 Pond Drawdown

Stage (ft)
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Drain Time (Hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.17

12-17-2019

Hyd. No. 4

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.400 cfs
=4.25 hrs
= 4,050 cuft

Q (cfs)
n

Qp =1.40 cfs

Time (hrs)

1"



Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.17 Hyd. No. 5
Hydrograph Type = Pond Route Peak Flow =1.265 cfs
Storm Frequency = 100-yr Time to Peak =4.28 hrs
Time Interval =1 min Hydrograph Volume = 3,361 cuft
Inflow Hydrograph =4 -10.17 Max. Elevation = 878.75 ft
Pond Name = |MP-10.17 Max. Storage = 822 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 33 min
Qp =1.27 cfs
2
1.9 |
1.8 |
1.7 |
1.6 |
1.5 |

Q (cfs)

Time (hrs)

— 10.17 — IMP-10.17
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Pond Report Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.17 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 878.00
0.00 878.00 1,100 0.000 0.000
Voids (%) 100.00 075 878.75 1,103 826 826
Vil el None 1.50 879.50 1,311 905 1,732
2.00 880.00 1,500 703 2,434

Stage-Storage

880 r2
879.8 r1.8
879.6 r1.6
879.4 t1.4
879.2 r1.2

- wn
3 879 r1 ©
= T =z
878.8 r0.8
878.6 r0.6
878.4 r0.4
878.2 r0.2
4 < o e e 0
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

Total Storage (cuft)

— Contours = Top of Pond
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.17 Stage-Discharge
Culvert / Orifices Culvert ) orif;ces Orifice Plate
Rise, in 12 Orifice Dia, in
Span, in 12 No. Orifices
No. Barrels 1 Invert Elevation, ft
Invert Elevation, ft 875.25 Height, ft
Orifice Coefficient, Co 0.60 Orifice Coefficient, Co
Length, ft 40
Barrel Slope, % 1
N-Value, n 0.015
Weirs
Weirs Riser* ; . Ancillary
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 878.5
Crest Length, ft 3.14
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.

Stage-Discharge

880 2
879.8 r1.8
879.6 r1.6
879.4 t1.4
879.2 r1.2

= @
g Qa
E 879 1 ®
L =
878.8 r0.8
878.6 r0.6
878.4 r0.4
878.2 r0.2
8781 i T ] i i 0
0 1 2 3 5 6

Discharge (cfs)

—Top of Pond — Culvert = Riser = Exfil

Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

12-17-2019

IMP-10.17 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)
0.00 878.00 0.000 0.000 0.000 0.000 0.000
0.75 878.75 826 1.295 oc 1.295 0.008 1.303

1.50 879.50 1,732 [4.2190c 4.219ic 0.009 4.228
2.00 880.00 2,434 | 5.167 oc 5.167 ic 0.010 5177

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13

12-17-2019

Pond Drawdown

IMP-10.17

Stage (ft)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.18

12-17-2019

Hyd. No. 6

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.300 cfs
=4.27 hrs
= 4,037 cuft

Q (cfs)
n

Qp =1.30 cfs

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post 10.22 Hyd. No. 7
Hydrograph Type = Manual Peak Flow =8.100 cfs
Storm Frequency = 100-yr Time to Peak =4.25 hrs
Time Interval =1 min Hydrograph Volume = 24,378 cuft
Qp = 8.10 cfs
9

Q (cfs)

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.22 Hyd. No. 8
Hydrograph Type = Pond Route Peak Flow =0.176 cfs
Storm Frequency = 100-yr Time to Peak =6.07 hrs
Time Interval =1 min Hydrograph Volume = 12,073 cuft
Inflow Hydrograph =7 - 10.22 Max. Elevation =767.58 ft
Pond Name = |MP-10.22 Max. Storage = 21,624 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 14.44 hrs
Qp = 0.18 cfs

9_

8_

7_

6_

5_
< i

4

3_

2_

1_

— B ———
0'I'I'I'I'I'I'I'I'I'Ij—l—'—l—'—l—'—l—'—l—'—l—'*l'l'l'l'l'l'l'l
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hrs)
— 10.22 — IMP-10.22

19



Pond Report Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.22 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 765.00
0.00 765.00 6,960 0.000 0.000
Voids (%) 100.00 1.00 766.00 8,009 7,485 7,485
Vel Belle None 2.00 767.00 9,114 8,562 16,046
3.00 768.00 10,275 9,695 25,741
4.00 769.00 11,494 10,885 36,625
5.00 770.00 10,275 10,885 47,510

Stage-Storage

770 r5
769 -4
768 r3
— wn
& >
o 1 «Q
K e
L =
767 r2
766 r
765 = T T T T T T T T T T T T T T T T T T O
0 5000 10000 15000 20000 25000 30000 35000 40000 45000

Total Storage (cuft)

— Contours = Top of Pond

20



Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.22 Stage-Discharge
Orifices
Culvert / Orifices Culvert - 5 Orifice Plate
Rise, in 12 2 1.3 Orifice Dia, in
Span, in 12 2 1.3 No. Orifices
No. Barrels 1 1 1 Invert Elevation, ft
Invert Elevation, ft 761.75 766.50 762.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 0.60 Orifice Coefficient, Co
Length, ft 15
Barrel Slope, % 1
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
2 3
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 768
Crest Length, ft 4.19
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.
Stage-Discharge
770 5
769 L4
r3
= A
3 [
~ «Q
K 2
B E3
r2
ol
T | | T | T | T T | T | T O
2 3 6 7 9 10 11

Discharge (cfs)

—Top of Pond — Culvert == Riser = Orifice = Orifice

Exfil Total Q




Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.22 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 2 3 (cfs) 2 (cfs) (cfs) (cfs) (cfs)
0.00 765.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1.00 766.00 7,485 | 0.044 ic 0.000 0.044 0.000 0.056 0.100
2.00 767.00 [ 16,046 | 0.131ic 0.068 0.063 0.000 0.063 0.194
3.00 768.00 [ 25,741 [ 0.202ic 0.125 0.077 0.000 0.071 0.273
4.00 769.00 | 36,625 | 7.746ic 0.163 0.071 | 7.512ic 0.080 7.826
5.00 770.00 [ 47,510 [ 10.53ic 0.000 0.000 0.000 0.081 10.61

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13

12-17-2019

Pond Drawdown

IMP-10.22

Stage (ft)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post 2.06 Hyd. No. 9
Hydrograph Type = Manual Peak Flow =11.00 cfs
Storm Frequency = 100-yr Time to Peak =4.50 hrs
Time Interval =1 min Hydrograph Volume = 62,100 cuft
Qp = 11.00 cfs
12

Q (cfs)

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-2.06 Hyd. No. 10
Hydrograph Type = Pond Route Peak Flow =9.804 cfs
Storm Frequency = 100-yr Time to Peak =4.58 hrs
Time Interval =1 min Hydrograph Volume = 54,646 cuft
Inflow Hydrograph =9 - 2.06 Max. Elevation =739.61 ft
Pond Name = IMP-2.06 Max. Storage = 12,307 cuft

Pond Routing by Storage Indication Method

Qp =9.80 cfs

Center of mass detention time = 32 min

12

Q (cfs)

Time (hrs)

— 2.06 — IMP-2.06
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

IMP-2.06

User Defined Contours
Description
Bottom Elevation, ft
Voids (%)

Volume Calc

12-17-2019
Stage-Storage
Stage / Storage Table
Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
738.50
0.00 738.50 10,344 0.000 0.000
100.00 0.50 739.00 11,014 5,340 5,340
None 1.00 739.50 11,699 5,678 11,018
1.50 740.00 12,397 6,024 17,042
2.00 740.50 13,000 6,349 23,391
2.50 741.00 14,000 6,750 30,141

Elev (ft)

Stage-Storage

740.8
740.6—_
740.4—_
740.2—_

740—_
739.8—_
739.6—_
739.4—_
739.2—_

739—_
738.8—_

738.6

r2.4
r2.2
r2

r1.8
r1.6
r1.4
r1.2

(1) sbeis

r1
r0.8
r0.6
r0.4
r0.2
0

T
5000

T T
15000 20000

Total Storage (cuft)

T
10000

— Contours = Top of Pond

T
25000

T
30000
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-2.06 Stage-Discharge
Orifices
Culvert / Orifices Culvert ) ) 3 Orifice Plate
Rise, in 18 Orifice Dia, in
Span, in 18 No. Orifices
No. Barrels 1 Invert Elevation, ft
Invert Elevation, ft 735.75 Height, ft
Orifice Coefficient, Co 0.60 Orifice Coefficient, Co
Length, ft 16
Barrel Slope, % 1
N-Value, n 0.012
Weirs
Weirs Riser* Ancillary
1 2 3
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 739
Crest Length, ft 6.28
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.
Stage-Discharge
: r2.4
740.8
: r2.2
740.6
: F2
740.4
: r1.8
740.2
: r1.6
740 w
= : r1.4 &
€ 7398 &
3 : 12 2
o 739.64 =
: r1
739.4+
h r0.8
739.2
| r0.6
r0.4
738.8
r0.2
738.6
| T | T T | | T | T | T | T | T | T | T 0

T
5 6 7 8 9 10 M

12
Discharge (cfs)
—Top of Pond — Culvert = Riser = Exfil

13

14 15 16 17 18 19

Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

12-17-2019

IMP-2.06 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 738.50 0.000 0.000 0.000 0.000 0.000
0.50 739.00 5,340 | 0.000 ic 0.000 0.076 0.076
1.00 739.50 [ 11,018 | 7.327ic 7.327 0.081 7.408
1.50 740.00 17,042 | 15.92ic 0.000 0.086 16.00
2.00 740.50 | 23,391 [ 17.02ic 0.000 0.090 17.11
2.50 741.00 | 30,141 | 18.05ic 0.000 0.097 18.14

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13

12-17-2019

Pond Drawdown

IMP-2.06

Stage (ft)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post 2.01 Hyd. No. 11
Hydrograph Type = Manual Peak Flow = 2.800 cfs
Storm Frequency = 100-yr Time to Peak =4.40 hrs
Time Interval =1 min Hydrograph Volume = 10,663 cuft
Qp = 2.80 cfs
3
o
7

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post 2.02 Hyd. No. 12

Hydrograph Type = Manual Peak Flow = 5.800 cfs

Storm Frequency = 100-yr Time to Peak =4.50 hrs

Time Interval =1 min Hydrograph Volume = 25,020 cuft

Qp =5.80 cfs
6
o
7

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post 2.04 Hyd. No. 13
Hydrograph Type = Manual Peak Flow = 7.600 cfs
Storm Frequency = 100-yr Time to Peak =4.40 hrs
Time Interval =1 min Hydrograph Volume = 35,046 cuft
Qp =7.60 cfs
8

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.21

12-17-2019

Hyd. No. 14

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.700 cfs
=4.20 hrs
= 4,620 cuft

Q (cfs)
n

Qp =1.70 cfs

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019
Post IMP 2.01 Hyd. No. 15
Hydrograph Type = Pond Route Peak Flow = 2.456 cfs
Storm Frequency = 100-yr Time to Peak =4.45 hrs
Time Interval =1 min Hydrograph Volume = 9,303 cuft
Inflow Hydrograph =11 - 2.01 Max. Elevation =1021.38 ft
Pond Name = IMP 2.01 Max. Storage = 3,197 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 45 min
Qp = 2.46 cfs
3_
2_
< i
14
0_ ﬁ—I—| 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | Tﬂj
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hrs)
—2.01—IMP 2.01
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 12-17-2019
IMP 2.01 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 1020.00
0.00 1020.00 1,740 0.000 0.000
Voids (%) 100.00 1.00 1021.00 2,477 2,109 2,109
Vel Belle None 2.00 1022.00 3,271 2,874 4,983
2.50 1022.50 3,690 1,740 6,723

Stage-Storage

Elev (ft)
(1) sbeis

T T T T
3000 4000 5000 6000

Total Storage (cuft)

— Contours = Top of Pond
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Pond Re port Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP 2.01 Stage-Discharge
Culvert / Orifices Culvert " orif;ces 3 Orifice Plate
Rise, in 12 1 Orifice Dia, in
Span, in 12 1 No. Orifices
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 1015.50 1015.75 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 68
Barrel Slope, % 2
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1 2 3
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 1021
Crest Length, ft 3.14
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.

Stage-Discharge

r2.4
r2.2

r1.8
r1.6
r1.4

r1.2

Elev (ft)
(1) sbeis

r0.8
r0.6
r0.4
r0.2

i i 0
0 1 2 3 4 5 6
Discharge (cfs)

—Top of Pond — Culvert == Riser = Orifice = Exfil = Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

12-17-2019

IMP 2.01 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 1020.00 0.000 0.000 0.000 0.000 0.000 0.000
1.00 1021.00 [ 2,109 [ 0.026 oc | 0.026 0.000 0.017 0.043
2.00 1022.00 | 4,983 |[4.2560c| 0.037 4.219ic 0.023 4.278
2.50 1022.50 6,723 | 5.208 oc | 0.042 5.167 ic 0.026 5.234

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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12-17-2019

Project Name:

Pond Drawdown

Stage (ft)

Pond Report
Hydrology Studio v 3.0.0.13

IMP 2.01

€¢

0
L0
[

(sIH) awirL uteig

awi] ulelq ‘s abeys —

() A93

38




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019
Post JUNC @ 2.021 Hyd. No. 16

Hydrograph Type = Junction Peak Flow =8.196 cfs

Storm Frequency = 100-yr Time to Peak =4.50 hrs

Time Interval =1 min Hydrograph Volume = 34,323 cuft

Inflow Hydrographs =12, 15 Total Contrib. Area =0.0 ac

Qp = 8.20 cfs
9

Q (cfs)

7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hrs)

— 2.02 — IMP 2.01 — JUNC @ 2.021
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019

Post JUNC @ 2.034 Hyd. No. 18

Hydrograph Type = Junction Peak Flow =8.410 cfs
Storm Frequency = 100-yr Time to Peak =4.50 hrs
Time Interval =1 min Hydrograph Volume = 41,748 cuft

Inflow Hydrographs =3, 16 Total Contrib. Area =0.0 ac
Qp =8.41 cfs

9_

Q (cfs)

O_TWFWFFWFFFWFFWFWFFWFFFWFFFFFWFFFWFFWFWFFWFFFWFFWFWFFWWI||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
01 2 3 456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Time (hrs)

— IMP-10.16 — JUNC @ 2.021 — JUNC @ 2.034
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019

Post JUNC @ 2.041 Hyd. No. 19

Hydrograph Type = Junction Peak Flow = 8.844 cfs
Storm Frequency = 100-yr Time to Peak =4.50 hrs
Time Interval =1 min Hydrograph Volume = 45,109 cuft
Inflow Hydrographs =5, 18 Total Contrib. Area =0.0 ac

Qp = 8.84 cfs

10

Q (cfs)

-1 T T | T | T | T | T | T T T T T T T | T | T T T T T T
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hrs)

—— IMP-10.177 — JUNC @ 2.034 — JUNC @ 2.041
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019

Post JUNC BEFORE IMP-2A Hyd. No. 20

Hydrograph Type = Junction Peak Flow =17.17 cfs
Storm Frequency = 100-yr Time to Peak =4.40 hrs
Time Interval =1 min Hydrograph Volume = 88,812 cuft
Inflow Hydrographs =6, 13, 14, 19 Total Contrib. Area =0.0 ac

Qp =17.17 cfs

199

187

17

16

15

14

13

12

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hrs)

— 10.18 = 2.04 — 10.21 — JUNC @ 2.041 — JUNC BEFORE IMP-2A
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post JUNC @ 2.044 Hyd. No. 21
Hydrograph Type = Junction Peak Flow =17.32 cfs
Storm Frequency = 100-yr Time to Peak =4.40 hrs
Time Interval =1 min Hydrograph Volume = 100,885 cuft
Inflow Hydrographs = 8, 20 Total Contrib. Area =0.0 ac

199

18

17

16

157

14+

13

127

01234567 89101112131415161718192021222324252627282930313233343536373839404142434445464748

Qp =17.32 cfs

Time (hrs)

— IMP-10.22 — JUNC BEFORE IMP-2A — JUNC @ 2.044
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post CP #2

12-17-2019

Hyd. No. 22

= Junction
= 100-yr
=1 min
=10, 21

Hydrograph Type
Storm Frequency
Time Interval

Inflow Hydrographs

Peak Flow

Time to Peak

Hydrograph Volume
Total Contrib. Area

= 25.57 cfs
=4.40 hrs
= 155,531 cuft

=0.0 ac

Qp = 25.57 cfs
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Post-Development Hydrology Calculations Basins X

San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2005 Version 7.5

Rational method hydrology program based on

San Diego County Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date: 12/27/13

Shadow Run Ranch - PN 4201

Post Development Hydrology Calculations

Sample lot

File: hydlot4201.dwg

Hok Kk Kk kK Hydrology Study Control Information ****x*kxxkx

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 3.700
24 hour precipitation(inches) = 7.500
P6/P24 = 49.3%

San Diego hydrology manual 'C' values used

T I R
Process from Point/Station 1.000 to Point/Station 2.000
*Akx%x INITIAL AREA EVALUATION ****

.000
.000

Decimal fraction soil group A =
Decimal fraction soil group B
Decimal fraction soil group C = 0.000

Decimal fraction soil group D .000

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub-Area C Value = 0.270

Initial subarea total flow distance = 166.000(Ft.)
Highest elevation = 1000.000(Ft.)

Lowest elevation = 999.000(Ft.)

Elevation difference = 1.000(Ft.) Slope = 0.602 %
Top of Initial Area Slope adjusted by User to 1.000 %
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

Il
[cNeNaN

4201 - drainage study-complete-september 2019-submittal - 2019-1011 27
11/22/2019



for the top area slope value of 1.00 %, in a development type of
1.0 DU/A or Less
In Accordance With Figure 3-3

Initial Area Time of Concentration 12.50 minutes

TC = [1.8*(1.1-C)*distance(Ft.)".5)/ (% slope”(1/3)]
TC = [1.8%(1.1-0.2700)*( 70.000".5)/¢( 1.000"(1/3)1= 12.50
Rainfall intensity (I) = 5.399(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.270
Subarea runoff = 0.583 (CFS)
Total initial stream area = 0.400 (Ac.)

e e A o e e o T L s
Process from Point/Station 2.000 to Point/Station 3.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 1.324 (CFS)
Depth of flow = 0.087(Ft.), Average velocity = 2.316(Ft/s)
**xxx*xxx Trregular Channel Data **x*xxdxxskx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 0.50
2 47.00 0.00
3 75.00 0.50
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 1.324 (CFS)
! ! flow top width = 13.093(Ft.)
! ' velocity= 2.316(Ft/s)
! ! area = 0.571(Sg.Ft)
! ! Froude number = 1.954
Upstream point elevation = 999.000(Ft.)
Downstream point elevation = 956.500 (Ft.)
Flow length = 430.000(Ft.)
Travel time = 3.09 min.
Time of concentration = 15.59 min.
Depth of flow = 0.087 (Ft.)
Average velocity = 2.316(Ft/s)
Total irregular channel flow = 1.324 (CFS)
Irregular channel normal depth above invert elev. = 0.087(Ft.)
Average velocity of channel (s) = 2.316(Ft/s)
Adding area flow to channel
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )
Impervious value, Ai = 0.000
Sub-Area C Value = 0.200
Rainfall intensity = 4.681 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for total area
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(0=KCIA) is C = 0.214 cCA = 0.428

Subarea runoff = 1.420(CFS) for 1.600 (Ac.)
Total runoff = 2.003(CFS) Total area = 2.000 (Ac.)
Depth of flow = 0.102(Ft.), Average velocity = 2.569 (Ft/s)

++++++++++++
Process from Point/Station 3.000 to Point/Station 4.000
*%%*% PIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 956.500 (Ft.)

Downstream point/station elevation = 956.000 (Ft.)

Pipe length = 49.00 (Ft.) Manning's N = 0.015

No. of pipes = 1 Required pipe flow = 2.003 (CF'S)
Nearest computed pipe diameter = 12.00(In.)

Calculated individual pipe flow = 2.003 (CFS)

Normal flow depth in pipe = 7.00(In.)

Flow top width inside pipe = 11.83(In.)

Critical Depth = 7.25(In.)

Pipe flow velocity = 4.22 (Ft/s)

Travel time through pipe = 0.19 min.

Time of concentration (TC) = 15.79 min.

End of computations, total study area = 2.000 (Ac.)
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Post-Development hydrology

Calculations -

Basin-3
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San DHego County Hydroisgy Manusl Sortion: Appoentdix [
Frale: Jone 205 Prape: il

WORKSHEET 4-3  Zhedos Fon #owidy Peik Discharge Computation

srakd o ge with NROS Hydrologic Method Computations®*##%

| Hems in boxes are reguired input parameters for the SDUH Peak Discharge Program J
y I A — o e i
Computed by /fesson 3 Azsoe.dles | Fne, Date: 2/ 72
Project ldentification (Drainzge Ares Nar:u:.“_l;| f:f' WA e e
Geogranhic Iocetion of cemer of drainage area: Long: " Lau - -
. Pl .
Dirsinage Area: . 1 — squeere miles

Storm Fragquency (Section r}!
&= lour Storm Duration Preciodiation {(Appendin ﬂjl EN | — inches

. l 7o ;

24-Howr Storm Dorafion Precipitation {Appendix By 7 j — imches
Precipitation Zone Mumber (P70 PIN =10 N R X 1 40
fRection 4.0 24 and Appendix O

PAN Ajustment Factor for
Seyear o AS-vear storm frequency {interpolate) : o B
fSéotion 4 1.2 4 and Table 4-8)

BFM Anstmant Faclor fo
15

e

war fo 1 50-year storm Drequeney (interpolatle): 20 50 <2 30 20
ion 4 124 and Table 4-8)

PN Adjusted Ruhoff Corve Mumber (interpolars
between nearest whale number PZN conditions): CNy ot
(Sections 4.1.2.4 and 4.2.4, Tahies 4-6 and 4-10)

Watershad Tength (L) {Section 4.3.170 s O —miles

Lengihio Centroid (Lo (Section 4 3 1% -5 % —miles

gy 2 - - . - L. — e Pl
Slope (s} (Section 43,17 _{r__’_i_—‘__— foet/mile Rasin 11 Facter (Section 4.3.5%: .75 5
Corps lag (1) =24 0 (L x Ls" ™ (Seetion 43 1.1)
R . ; N
Ceaps Jag (To) = 08 T, (Ssorton 4 3105 Lag Time:,  °7 — honrs

. . , . - . s T
Timne 1o Pank = 0862 & Corps lag {Sectiond 1.5 5% Time 1o Peal ‘J = horrs

-3
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Project Shadow Run Ranch Simutation Run: Run 1
Start of Run:  26Feb2008, 00.00 Basin Model Basin 3

End of Run: 27Feh2009, 06:00 Meteorologic Model:  Met 1
Compute Time: 26Feb2009, 16:06:40 Control Specifications: Control 1

Wolume Units: 1N

. ' ' ]
Hydrologic | Drainage Area | Peak Discharge Time of Peak Volume
Element (hH2) (CFS) (1N}

. Subbasin-1 4.0 3003.1 26Feb2009, 17:15 5___.'_:8

Project:  Shadow Run Fanch
Simutalion Bun: Bun 1 Subbasin:  Subbasin-

Start of R 2RFeh2009, G000 Basin Modal: Basin 3
End of Run: S7Feh2009, DE00 Weteorologic Model: Wi 1
Compute Time:  26F=b2009, 16:06:40 Control Specifications: Confrol 1

Volume Unils: [N

[- Computed Resulis - - —

Poak Discharge - - 3003.1 (CFS) Date/Time of Peak Discharge 26Feh2000, 1715
Total Precipitation ©  7.45 {IN} Total Direst Runoff - 558 (IN)
Total Loss @ 0.00 ("N} Total Basefiow 0.00 (IN)
Total Excess - 558 (N} Discharge : 55E (IM)
i . — - — R
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Subhasin "Subbasin-1" Results for Run "Run 1"

S S T ]
[ 8 - ) . o o o
o

12:00
2BFeb2003

a0:00
!

b
i

BEMEE (. | Flement SUBBAST- Result Precipizion
BRI 2y fun | Element SUBBASING' Resull Pracipitabon Loss
————— RurcFun 1 Blement SUBEASIR- | Resull:Cutfiow

— — — RuncRur 1 Elernest SUSEASIN-T Resull Baseiliow
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APPENDIX “D”

FREY CREEK HYDRAULICS
BASIN -3

HEC-2 Sections
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Shadow Run Ranch Plan: Plan 02 &M52010
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Plan: Plan 02 RIVER-1

Reach-1 RS 1 Profile: FF 1

(EG. Elev () 76021 Element | Lenom|  channel|  RightoB|
Vel Heid () 104 | WL n-Val. 0.050
WS, Elev () 750.06 | Resch Len. (1) '
Cit W.S. () 759.06 | Flow Area (sq f) 3098
| E.G. Slopa {ftfit) D.02B600 | Area {sq f) 34898
[OToaljcls) | 300300 |Flow(els) 3003.00
| Top Width (f) 153,57 | Top Width (R) 15357 | H
| Wl Tolal us) B.58 | Avy. Vel, (ffs) BEE
Max Chl Dpth () 534 | Hydr. Dopth {f) [ 228
I_qq;_w:mal {cis) 177672 Conv. (cfs) | 17757.2
|Lengihwid (m) | | Weatted Per. {ft) 156.88
Min Ch EI {R) _ T53.72 | Shaar (lofsq ) 3.98 |
Alpha I 1.00 | Stream Power (bits) | 876,14 0.00 | 0.00
Frein Loss () Cum Volume (scre) | o
G & E Loss (i) Cum SA (acres)
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Plan: Plan 02  &/5/2010
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Plan: Plan 02 RIVER-1

Rezach-1

RS: 2 Profile: PF 1

| EG. Esav () | 739.20 | Element Let OB Channel|  Right OB|
| Val Head (ft) : 1,87 | WA n-Val. 0050 0.050 | |
| W.S. Elev () 797.34 | Reach Lan. () 52850 %2301 53360
CtW.S, () 757.34 | Flow Area (5 i) 1795 | 26342 '
E.G. Slope (/) 0.021556 | Area (sq ) 1795 26342 |
QTotal(efs) | 3003.00 | Flow (cls) 8284 | 20204 |
Top Widih (i) 78.04 | Top Widih () 1556 | 6248
Vel Tolal (fls) 1067  Avg. Vel (Ws) 4.60 11.09
M Chl Dpth (fi) .48 | Hyde, Depth () 1.15 422
"Conv. Total (cls) 204539 | Comv, (cfs) s622z 198917 H
| Length Wid. (i) 523.08 | Welled Per. (ft) 1658 6503
| Min Gh EI (ft 769.85 | Shear (s f) 1.486 5.45 | ]
| Alpha 1.05 | Stream Power (Ib/f s) 106068 | 000 o.ﬁ|
| Fretn Loss (fty | 12,92 | Cum Volume {acra-ft) 0.1 | 3658 [
|CRELossqt) | 0.22 | Gum SA (acres) oos [ 13 |
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Shadow Run Ranch Plan: Plan 02 852010
o 05 e 05 s 05 >
| Legend |
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Plan: Plan 02 RIVER-1

Reach-1 RS:3  Profile; PF 1

[ E.G. Elev (1) 843.81 | Element Left OB  Channel|  Right OB
Vel Head (ft) 228 | WLnval | 0050
W.5. Elev (i) B41.53 | Reach Len. () 48440 62333 60463
Crit WS (1) B4153 | Flow Area (sa i) 247.90
E.G. Slope (fuit) D.023602 | Asoa [sq f) 247.90 | |
| O Total (cfs) 3003.00 | Flow (cfs) 3003.00 | ]
Top Widih () 55.11 | Top Width (f) 55.11 | |
Vel Tolal {fl/s) 12,41 | Awg. Val. s} 1241 | ]
| Max ol Dptn ()| 6.59 | Hydr. Depth (1) 4.50 |
| Conv. Total (cfs) | 195471 | Conv. (cfs) 195471
Lenglh Wid, (R} | 522 80 | Welted Per. (1) 57,36 |
"Min Ch EI () 834.94 | Shear (Ib/sq ) 637
Alpha L 1.00 | Stream Pawer (Thifl 5) T3T.ET 0.00 (L]
| Fretn Loss () 11.79 | Cum Volume (acre-R) 0.21 6.75 |
| C&E Loss () 0.42 | Gum SA {acres) 0.18 2.00 |
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Shadow Run Ranch Plan: Plan 02 8/5/2010
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Plan: Plan 02 RIVER-1

Reach-1 RS 4 Prafile: PF 1

E.G. Elev (i) 847.81 | Element Lef OB  Channel| Right OB
Vel Head (1) 189 WLnaVal ) 0050
V5. Elew (1Y) 88592 Reach Len, () 67663 B1371|  GBAAT |
Crit W.S. (f) 88592 FlowArma (saf) 27226 |

(EG.Siope () | 0.024340 | Area (sa ft) 21226 | |
Q Total (cfs) 3003.00 | Flow (cfs) 3003.00 | ]
Top Widih () _ 7223 | Top Width (1) 7223 | |

Vel Total (f's) 11.03 | Avg. Val, (s} ) 11,03 :
Max Chi Dpth () 631 | Hydr. Depth gy | 377 |

| Conv. Total (cfs) 192486 | Conv. fcle) 182486

| Langth Wid. {ity 613.71 | Welled Per, (1) T4, 20

| Min Ch E1 () " a7951 | Shear (bisa f) [ ssl

| Alpha . 1.00 | Stream Powerd (Bds) | 44476 0.00 0.00

| Fretn Loss (fty 14.71 | Cum Volume [acrel) 0.21 10.42 |

[C&ELosay | 0.04 | Cum SA (azres) 0.18 2.90 |
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Shadow Run Ranch Plan: Plan 02 &%2010
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Plan: Plan 02 Rul'u"EB-i Reach-1 R5:5 Profile: PF 1

[EG. Elev () '937.49 | Element LehOB|  Channel  Right O8]
| Wl Head (fty 265 WL nVal. 0.050
| W.5. Elev (f) 934,85 Reach Len. () 70245 762 73888
| Crit W.S. (1) 934,85 | Flow Area (sq i) 230.03 ]
|EG.Slape (i) 0.023726 | Areafsq ) 23003
5_@ Tolal jcfz) 003,00 | Flow (cfs) 3003.00
TopWidin () | 43.55 | Top Width () 4358 )
Vel Tolal (V) | 12.06 | Avg. Vel {ftis) 13,06 ]
MaxChDpth () | B.90  Hydv Deplh (R) ) 5.28
Conv, Total (cfs) 194949 | Conv. (cfs) 19494.9 |
| Lenglh Wid. {it) 720.62 | Wetled Per. (1) i 4776 ]
Min Ch EI (R} 92595 | Shear (lbisg ) 713
Alpha 1.00 | Guream Power (bils) | 45535 0.00 | 0.00
[ Facin Loss () 17.32 | Cum Volume facre-fl) Tzt | 14.57 | |
"G &E Loss (i) 0.23 | Cum SA (acres) 0.18 386
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Shadow Run Ranch Plan: Plan 02  &/5/2010
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Plan: Plan 02 RIVER-1 Feach-1 RS:6 Proflle: PF A

EG.Elev(t)  1027.47 | Element Lefl OB Channe!  Right 08|
VelHead iy 1.00 | WL nMal, 1 0.050 1
Wi.5. Elev (1) 102645 ReachLen, () B41.04 | 87280 90528 |
Crit W.S. (1) 102645 Flow frea (sq i) i |
E.G. Slops (i) 0029544 | Area (sq f) a5 |
| @ Total (cfs) 300300 | Flow (cfs) 300300 | |
| TopWidlh )} | 1B4.74 | Top Width (ft) 184.74
| Vel Total (fs) _ 8.08 | Avg. Vel. (fs) 8.08 |
| Man: Gl Dpth (ft) 5.19 | Hydr. Dapth (ft) 201 |
| Conv. Tatal {cfs) 174710 | Conv. (cfs) 174710 |
| Langth wid. () B72.80 | Welted Per. (i) 186.76 |
(MinChEIR) | 102126 | Shear(isqf) A
| Alpha — 1.00 | Straam Paowar kil &) 49147 000 0.00
| Frein Loss (1} | 23,04 | Cum Violume [acre-1l) 0,21 20,60
[C&ELoes(y | 016 | Cum SA [acres) 018 66
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PRELIMINARY GRADING PLAN

FOR DETAIL OF GR&DING
LEGEND _' SEE SHEETS 2 & 3 ‘15

- BREMETIN
e —— |
— asny ETCRW Sivamy .
L DANLRT :

NomemEE_e seess 30w !

- —_—— e T RARRIE LT AR
FEEE .. ]
K._.E"' — N
[T T - AL BERM S TRaL
—_— LR Bmoeey
i ——— e PR LS AT

e W e PREFEEED WETER

= — EXSTIHG WSWa watiR
i3 e DURDEREN OF CRAMMGE X SLOPE -
BIGEPE .. STREET DTN

HEC-RAS Plan: Plan 02 River RIVER-1 Rsach: Reach-1  Profle: PF 1 .

Reach | RiverSia | - Frofle | OTotal | MIAChEl | VS Elel @ CitwWs. - Z.G Slope | VelGhnl | Flow Awa | TopWidth |- qude#GhI
o ) : ~ {ofs) 1w @, W Ry | ds) Cisafy | @

Reach-1. - 6 tpEr 3003.00)  1021.26 102645 102645 102747|  0.020544 8.08 371 81 184.74) 1.00
Reachd . |6 TUPEA 3003.00 925.05 934.85 934.85 93748 0.023728 13.05 230.03 43,58 1.00
Reach-1. . |4 PF1. 3003.00 379 61 885.92 885.92 987.81|  0.024340 1103 | 27226 72.23 1.00
Reach-1 = '3 [PF 1 3003.00 834.04 84153 541,53 843.51|  0.023802 1211 | 247.80 55.11 1.01

-2 IPF 1 Lo 3003.00 789.85 787.34 797.34! 788.20 {.021556 11.09 281.37 78.04 0.85

NE PF4 ¢ 1 300300 753.72 750.06] 759.08] 760.21,  0.028600 863, - 34908 153,57 1.00
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APPENDIX “E”
Existing / Proposed storm drain Hydraulics

Basin 1,2 and 3
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Culvert Calculator Report
Existing 2-42" RCP

Solve For: Discharge

Culvert Summary

Allowable HW Elevation TE2.00 f Headwaler Depth/Height 1.71

Computed Headwater Elew: TE2.00 fi Discharge 185.16 cls

Inlet Contral HW Elew. TE2.00 fi Tailwater Elevation T752.00 ft

Cwilet Conirol HYW Elav. 781.63 fi Control Type Inlel Contral

Grades

Upstream lnvert 756.00 f Downstream |nver 752.00 N

Length 100.00 fi Construcled Slope 0.040000 At

Hydraulic Profile

Profile 52 Depth, Downslream 187 1

Slope Type Steap Mormal Depth 167 1t

Flow Regime Supercritical Critical Depth 298 ft

Velocity Downstream 17.78 fifs Critical Slope 0.008022 ftft

Section

Seclion Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 350 ft

Section Size 42 inch Rize 350 f

Humber Sections 2

Outlet Control Properfies

Cutlet Control HW Elev. 781.63 fi Upstream Velocity Head 176 ft

Ke 0.50 Entrance Loss 0.88 ft

Inlet Control Properties

Inlet Control HW Elev. T62.00 fi Flow Control Submerged

Inlet Type Square edge w/headwall Area Full 19.2 f*

K 0.00580 HD3 5§ Chart 1

M 2.00000 HDS & Scale 1

c 0.03980 Equation Form 1

Y 0.67000
Titka: Shadow Run Ranch Project Engineer: slaa
i \prodireportsihydrology' 201 culverts. cvm Mazson & Associates Inc CulverthMaster v3.2 [03.02.00.01)
02/26/08 02:43:47 @88entley Systems, Inc.  Haestad Methods Solution Center  Watertown, CT 08795 USA  +1-203-755-1668 Page 1 of 1
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Culvert Calculator Report
Existing 36" RCP

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 73900 ft Headwater Depth/Height 1.67
Computed Headwater Elevi T39.00 ft Discharge 62.63 cfs
Inlet Control HW Elev. 739.00 ft Tailwater Elevation T25.00 ft
Outlel Control HW Elew. T3IRTE ft Control Type Inlet Control
Grades

Upstream Invert T3.00 ft Downstream Invert T25.00 ft
Length 100,00 ft Construcled Slope 0.090000 ftft

Hydraulic Profile

Frofile 52 Deplh, Downstream 1.26 ft
Shope Type Steep Marmal Depth 115 ft
Flow Regime Supercritical Critical Depth 255 ft
Valocily Downstream 22.22 fi's Critical Slope 0.008319 fuft
Section

Section Shape Circular Mannings Coafficient 0.013
Section Material Concrete Span 3.00 ft
Seclion Size 38 inch Rise 3.00 1t
Number Sections 1

Outlet Contral Propertles

Dutlet Control HW Elev. Tig.Te f Upstream Velocity Head 1.49 f
Ke 0.50 Entrance Loss 074 f

Inlet Control Properies

Inlet Control HW Elev. T39.00 ft Flow Control Submerged

Inlet Type Square edge wheadwall Area Full 710

K 0.00980 HDS & Chart 1

M 2.00000 HOS 5 Scale 1

C 0.03980 Equation Form 1

A 067000
Title: Shadow Run Ranch Project Engineer: skea
i Aprodveporisihydrology'd 201 culverts. cvm Masson & Associates Inc CulvertMaster v3.2 [03.02.00.01)
D226/08 02:47:41 BMentley Systems, Inc,  Haeslad Methods Solution Center  Watertown, CT 06795 USA  +1-203-755- 1666 Page 1 of 1
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Worksheet for Existing Bridge basin 3

Project Description
Friction Method

Solve For

Input Data

Channel Slope
Discharge
Section Definitions

Manning Formula

Mormal Depth

Statian (ft)

0+00.00
0+00.00
0+04.00
0+08.00
0+18.00
0+24.00
0+30.00
0+30.00

Roughness Segment Definitions

Start Station

Options

Lument Rougnness wesgnied

Method

Opan Channal Weighting Mathod
Closed Channel Weighting Method

Results

Mormnal Depth
Elevation Range
Flow Area

342009 10:05:12 AM
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(0+00.00, 16.00)
(0+00.00, 5.00)
(0+30.00, 5.00)

0.00 to 16.00

Bentley Systems, Inc. Haestad Methods Solution Center

0.05405 fun
300310 fids
Elevation (ft)
16.00
6.00
4.00
0.00
0.00
4.00
5.00
16.00
Ending Station
(0+00.00, 6.00)
(0+30.00, 5.00)

{0+30.00, 16.00)

Paviovskil's Meathod
Paviovskil's Mathod
Paviovskil's Methad

AT f

148.00 f*

Roughness Coefficient

0.013
0.045
0.013

Bentley FlowMaster [08.11.00.03]

IT Siemons Company Drive Suite 200 W Watertown, CT 06785 USA +1-203-T55-1666 Page 1 of 2
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Worksheet for Existing Bridge basin 3

Results

Wetied Perimeaier
Hydraulic Radius
Top Width
Mormal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Frowde Number

Flow Type
GVF Input Data

Dewnstream Depth
Length
Mumber OFf Steps

GVF Output Data

Upsiream Depth
Profile Description
Profile Headloss
Downstream Valocity
Upstream Velocity
Marmal Depth
Critical Depth
Channel Slope
Critical Slope

35.76
4.03
30.00
77
am
0.02129
20.29
5.40
13.57
1.61
Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

747

9.01

0.05405
0.02129

g:ﬁ:ﬁ#:ﬁ:ﬁ

=

gg:ﬂ:ﬂgg:&

42009 1000512 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 067395 USA +1-203-T55-1666
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Bentley FlowMaster [8.11.00.03]
Page 2 of 2
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Cross Section for Existing Bridge basin 3

Project Description
Friction Methad Manning Formula
Solve For Mormal Depth

Input Data

Channel Slope 0.05405 M
Momal Depth AT
Discharge 300210 s

Cross Section Image

1Bm- - . - = - .
1so0]
14,00 i
1200
1100] | '
1000 |
apo] |
5.00
7.00
6.00
5.00 |
4,007
3m surere e
2004
1.00 ]
ool T A i
0+00 0405 O+10 0+15 0+20 0+25 0+30

Elevation

Station
Bentley Systems, Inc, Haestad Methods Sclution Center Bentley FlowMaster [08.11.00.03]
H4/2008 10:04:10 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 067585 USA +1-203-755-1666 Page 1 of 1
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1
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>
s i — 10 Ml +
A
N
VICINITY MAP
NO SCALE
SUBDIVISION BOUNDARY
R\W / \ /
PAVED ROAD
P
GRADED ROAD
FRONT YARD 60" \ ~—25' —~]25’ (MIN.) REAR YARD
OR PERIMETER SETBACK

L2 STORY Q\/IAX. 35")

SAME AS "G" DESIGNATOR
TYPICAL SITE SECTION

NO SCALE

— 15" MIN. SIDEYARD

COUNTY OF SAN DIEGO TRACT NO. TM 05225 RPL—S SHEET _1_ OF _4_

SHADOW RUN RANCH, PAUMA VALLEY

OWNER /SUBDIVIDER

SHERRILL ANN SCHOEPE, GENERAL PARTNER

SHADOW RUN RANCH, LLC PLANNERS
PO BOX 1249
PAUMA VALLEY, CA 92061 TRS CONSULTANTS
NIRN (760) 742-1893 438 CAMINO DEL RIO SOUTH, SUITE 223
FOR DETAIL OF GRADING Rt : Sz B
LEGEND TM (SMSG Wﬁ”{ @ﬁ@j /M (619) 299-2525
SEE SHEETS 2 & 3 ' T
2nd FLOOR NOISE EASEMENT REQ. ENGINEER
MASSON & ASSOCIATES INC.
30 LoT# _ 200 E. WASHINGTON AVE. SUITE 200
30) z 2 oNDInD e T s
D] STORM DRAIN a2 (760) 741-3570 |
e
.......................... AC BERM / 8 TRAIL S AN ﬂ —
..SUB BOUNDARY = ’ OO R ——
- ROBERT D’AMARO, R.C.E. CO81699
____________ o FIRE CLEARING FLOOR "LIMITS ’ EXP. 03/31/2020
W W W . PROPOSED WATER / \ =
. S0
W W Wy EXISTING YUIMA WATER / 4 | §§ 7ZONING
- - RO PROPOSED YUIMA WATER I\ = ,/\ =
..................................... DIRECTION OF DRAINAGE ', KL N NORTHWESTERLY SOUTHEASTERLY
C/L/20 ESMT = PORTION PORTION

...HYDRO—MOD BASIN ACCES$/ T0

....................... FILL SLOPES 2:1 MAX

/NE‘LLS
\

! \

: \

91.31 GR.\ AC.

SKIES ORDINANCE DUE TO
/ THE PROXIMITY.TO

PALORMARMOUN TAIN

OBSERVATORY.

—_— -

..CUT SLOPES 2:1 MAX N Q’\.

100 YR. FLOOD
LIMITS

C /L 20" ESMT /\%Q USE REGULATIONS A70 A70

ACCESS TO-WELLS NEIGHBORHOOD REGS. M M
DENSITY .25 .25
LOT SIZE 4 AC. 4 AC.
BUILDING TYPE C C

MAX. FLR. AREA - -

, . FLR. AREA RATIO - -
PRIVATE (OR 25" IF AT SUBDIVISION BOUNDARY) / \ ) CEIGHT S S
|~ SUBDIVISION. BOUNDARY \ COVERAGE ~ —
\ ! SETBACK C C
. \ _ _
N 89'55'22" E ? A~ ) Y. SCTRY OPEN_SPACE
60’ . £ SPECIAL AREA REGS. F -
DRIVEWAY 2 GAR. / o= — =
| [ g \ LEGAL DESCRIPTION
FRONT YARD ? / / s\ L a\ \ ALL THAT CERTAIN REAL PROPERTY SITUATED IN THE COUNTY OF SAN DIEGO, STATE OF
R\W WIDTH o5 o5 REAR YARD SETBACK / T o e G > \ CALIFORNIA, DESCRIBED AS FOLLOWS: PORTIONS OF SECTIONS 5&6, T10S, R1W, S.B.B.M.
PAVED WIDTH OR PERIMETER SETBACK 35 \ A ~J 7.96 Gk AC. W\ 45 & PORTIONS OF SECTIONS 31&32, T9S, R1W, S.B.B.M.
2:01+-GR. _AC, S ) RECREATIONAL OPEN Y BIOLOGICAL OPEN SPACE
GRADED WIDTH PROPOSED YUIMA PAUMA / 1.95 NETAG, & SPACE LOT ' ) Lor
VALLEY — NORTHERN =2, I EXISTING PRIVATE ’ NOTES
ROUTE PIPELINE ‘ 5 == WATER RESERVOIR
5 MIN. SDEYARD SETBACK , 212 e ""\\ \ S 1. ZONING — EXISTING: (A70) LIMITED AGRICULTURE
— ; PROPOSED 40 PRIVATE : S AN, 2. GENERAL PLAN LAND USE DESIGNATION: — EXISTING: (19) AGRICULTURE
(OR 257 IF AT SUBDIVISION BOUNDARY) PRIVEWAY EASEMENTE OVER / 2.07 NETAL 74 =3 3. COMMUNITY PLAN: PALA/PAUMA SUBREGIONAL PLAN( :
EXISTING AGCESS ROAD qH 37) 3 ' ; /
S IMPROSEMENTS / At 4, GENERAL PLAN REGIONAL CATEGORY: ESTATE DEVELOPMENT AREA (EDA)
TYPICAL SITE PLAN PROPOSED. : VAN 52 5. MINIMUM LOT SIZE: 2 AC (GROSS)
: ' 3 6. TOTAL LOTS: 47 TOTAL, 44 RESIDENTIAL, 3 OPEN SPACE
NO SCALE o= 7. SITE AREA: 248.26 AC. Gross
8. SITE ADDRESS: NORTH SIDE OF PALA ROAD (SR—76), WEST OF ADAMS DRIVE
100} X 9. CALIFORNIA COORDINATE INDEX: 427-1764
EDGE PAVEMENT o ) 2 10. SOURCE OF TOPOGRAPHY: IDAHO MAPPING SERVICES, BOISE, IDAHO ON 09—15—2000
] i \ 11.  ASSESSOR’S PARCEL NO’s.: 111—-080-07,08,09,10,18, & 19; 111-070-12 & 13;
S o \ PROTIONS OF 111—080-14,15, & 16
© 296 GRAC. || = 12. WATER SUPPLIED BY: YUIMA M.W.D.
, 219 NET AG. || 13. SEWAGE SUPPLIED BY: INDIVIDUAL SEWER SEPTIC SYSTEMS DESIGN BY: VINJIE MIDDLETON
- Q' 4 | i 14. GAS SUPPLIED BY: PROPANE TANKS AND DELEVERY SERVICE ON EACH LOT
<do l ey ; L , S : 15. ELECTRIC SUPPLIED BY: SAN DIEGO GAS & ELECTRIC
¥ % | ERGHESED, 40 \PRIVAFE _ 7/cv 16. FIRE PROTECTION: CALIFORNIA DEPARTMENT OF FORESTRY AND FIRE PROTECTION
% % \ ROBEWAYN\EASEMENT 17. SCHOOL DISTRICTS: FALLBROOK UNION HIGH SCHOOL, VALLEY CENTER—PAUMA UNIFIED
_ T 2.29 6R. AC. \ voraT 18. LEGAL ACCESS: HIGHWAY 76
) 2:ZVNET) AC. \ N 012%1024. E 19. BOUNDARY INFORMATION HAS BEEN COMPILED FROM RECORD DATA
EASEMENT 8 ‘\ ‘ ‘ 20. GRADING AS SHOWN, AND PURSUANT TO THE COUNTY GRADING ORDINANCE
. C g i ; 5 Y 21. ALL IMPROVEMENTS TO COUNTY OF SAN DIEGO STANDARDS
o= /32//GR. AC. ‘ M 22. PROPOSED PRIVATE DRIVEWAYS TO BE GRADED TO 20’ WIDTH WITH 16’ PAVED, PER
102/NET_AC; L'M,',TED BUILDING ZOME 49 | COUNTY STANDARD DS—7
TYPICAL CUL DE SAC DETAIL FAULT SEYBAGK 1\ §9M2 CR. AC hu | 23. GRADING OF DRIVEWAYS AND PADS SHALL BE DONE INDIVIDUALLY
NOT TO SCALE 3.49 CR. AC. B | 24. TAX RATE AREA: 94143 AND 94158
/ 346 NET AC/ \ (GRICLIURAL TN 0 % ! 25. NO STREET LIGHTS ARE PROPOSED
/) ) 19 = { 26. ASSOCIATED PERMITS: M.U.P. / P.R.D.
%56 GR. AC. S+ m il 27. BOUNDARY ADJUSTMENT 00—0205 SUBMITTED PREVIOUSY, TO RECORD PRIOR TO T.M.
TYPICAL STREET SECTIONS 227 NET AC \ = (|
BIOLOGICAL OPEN SPACE \ PROPOSED OFF—SITE
STRUCTURAL SECTION CHART FOR PRIVATE ROADS f / ’ . : IRCY \\ PVT. RD. EASEMENT BY SJ BY SEPARATE &= () THE SUBDIVIDER SHALL PAY PARK IN LIEU FEES PURSUANT TO CHAPTER 1 OF DIVISION 10
" K~ 22/ GR.AC. A R b A {\ JEP ARRTE DOCOMENT =STYLTE DOCUMENT oS | OF TITLE 8 OF THE SAN DIEGO COUNTY CODE, PRIOR TO APPROVAL OF FINAL MAP, AND
STREET GRADES STRUCTURAL SECTION / : 2.07 NET AC). #7% DR rﬁ@ % A B 4 WILL REQUEST A CREDIT FOR UP TO 50% OF PARK FEES FOR AN ONSITE PRIVATE PARK,
| \ N 7 @ 44 Ses Th A Q¥ \ _— e i THE DESIGN OF WHICH IS SHOWN ON THE MAJOR USE PERMIT PLOT PLAN
0% TO 10% DISINTEGRATED GRANITE SN 7" L ab or AE AR 5 55-NET AC'C X = — 19 = e Ml 6@ (PDS2000-3300—00—030).
-' 2.0NNET AC.) \ ol L=\ RN
(0% To 15% | 2" AC OVER 6" CLASS Il AB (MINIMUM) OR / N = N \ 'E'. i Q?"
° | PER SOIL ENGINEER’S RECOMMENDATIONS N 8156%9533@{ N i i \‘g}
- > : \ NEW PROPERTY' BOUNDARY s
15% 70 20% | e ol ENGINEER'S RECOMMENDATIONS : @ PER BNy T e W WP ®  SPECIAL ASSESSMENT STATEMENT
o FLC;C?[C)) ETMTS . ET_AC. DR % % N P , @9
, e ; 7 '-, \ 42 N THE SUBDIVIDER DOES NOT PROPOSE TO REQUEST THE BOARD OF SUPERVISORS
- (40°) EASEMENT N S : / / I 2.15 GRAC \ % &> X FOR PERMISSION TO INITIATE PROCEEDINGS UNDER A SPECIAL ACT FOR
B ; . © Ul 7 ’ 7 97 NET AC \ ' Ve CONSTRUCTION OF ANY OF THE SUBDIVISION IMPROVEMENTS.
3 (28’) GRADED WIDTH . ©ul j \ A\ % 5 /
(24’) PAVED WIDTH < / >
- 7 > 58" \ .
T T y 5 ne. A0 A T —— \\ PG/ SOLAR ACCESS STATEMENT
1 _ / ’\ 7 ¢ OO NET-AC 7 - \ AR — NORTHERN e THIS IS A SOLAR SUBDIVISION AS REQUIRED BY SECTION 81.401(m) OF THE SUBDIVISION
7 / 2 B 2.21 GR. "AC: @ \ ROUTE BIPELINE \ ORDINANCE. ALL LOTS WITHIN THIS SUBDIVISION HAVE A MINIMUM OF 100 SQUARE FEET
// ) oy 2:08 NET AC. \ ' \/ OF UNRESTRICTED ACCESS TO SUNLIGHT ON THE BUILDABLE PORTION OF THE LOT.
/ 3.06 GR. AC. L\ N\
¢ 2.70_NET AC. .
7Y _\Cu))‘O) 3 \ /
TYPICAL SECTION 5 e o it ® 58 X ’
» ” ! ' L/ .96 NET AC. o \ 4
ADAMS DRIVE [EXISTING] "PRD 6 W 300 e : \ ACCESS NOTE
- 3.02 NET AC. \ IT IS THE RESPONSIBILITY OF THE SUBDIVIDER TO PROVIDE INSURABLE ACCESS
EX. SLY. EX. NLY. \ TO EACH PARCEL CREATED BY THIS MAP.
R/W R/W , \
B EASEMENT R/W (VARIES) 7 % 20" TRAIL \
B 52'—(+32') GRADED WIDTH o EASEMENT \ * %
< 44’'—(+£28") PAVED WIDTH ~ ,\l 2.64 GR:/AC. \\ EARTH WORK QU AN TI TIES
< T —— > —_— ~.7:35 CR. AC. - \%\ 2.26 NET AC \
L 22-04) ), 22-(4) . 1 SO NETZAC T\ CUT 63,660.0 CY. FILL 63,660.0 CY.  IMPORT/EXPORT O CY. BALANCE
B 74’ 10D —
_r x* NOTE: EARTHWORK QUANTITIES ARE ESTIMATES ONLY. EARTHWORK
. , /6 QUANTITIES INDICATED ARE RAW VOLUMES TO FINISHED SURFACE AND
g ++8’ PUBLIC D.G. PN ARE ESTIMATES FOR PERMIT PURPOSES ONLY. QUANTITIES DO NOT
NEW PVMT. TRAIL, LOCATION ,,QQ INCLUDE ANY ALLOWANCES FOR STREET UNDERCUT, FOOTING/TRENCHING
PER PLAN PER PLAN : . S SPOILS ETC...
J~2.77 6R._AC, / ~
] / CONTRACTOR RESPONSIBLE FOR REVIEWING AND IMPLEMENTING THE
TYPICAL SECTION 2.0NET AC, A ’ 9?;\’ RECOMMENDATIONS IN THE SOILS REPORT AND VERIFYING QUANTITIES
HIGHWAY 76 [PUBLIC] % el @® PRIOR 70 BIDING.
* ~ * \(1/
| LR ST R N G \
40’ EASEMENT | L 2O57NETAC. Ao > 2
, - - - ~< /O REQUIRED BY FIRE FOR SECONDARY ﬂ\] SOILS ENGINEER
TrE%LPRLl\ég\EﬂgNG' - 28" GRADED WIDTH g 5 §§ -~ // o7 ACCESS FROM HWY. 76 TO FIG TREE
PER PLAN . 24" PAVED WIDTH _ \\\\“\é”g‘[ / 2 it A@“ﬂéggAésR% RO VINJE & MIDDLETON ENGINEERING THIS DOES NOT CONSTITUTE APPROVAL OR DISAPPROVAL;
| & T P e 5~ _ e REOUIREMENT 2450 VINEYARD AVENUE INFORMATION HAS BEEN SUBMITTED TO THE COUNTY OF
>l -l ™ g : ESCONDIDO, CA 92025 SAN DIEGO DEPARTMENT OF ENVIRONMENTAL HEALTH IN
12 VLK Ny (760) 743-1504 SATISFACTORY FORM ON __ JULY 2005 REF. # VHO730
~ i
— S EXISTING YUIMA el /9"
~ ~W ‘ s
NOTE: THIS PLAN IS PROVIDED TO ALLOW FOR o, \/w s WATERLINE FROM EX: S
PROPOSED 30" FULL AND ADEQUATE DISCRETIONARY REVIEW OF A Pw = 7/‘7 WELLS ON SCHOEPE D7
YUIMA WATERLINE /\/'O PROPOSED DEVELOPMENT PROJECT. THE PROPERTY oo PROPERTY. 5/( & 200 100 0O 200 400 600 MASSON
PROP. 8” WATER OWNER ACKNOWLEDGES THAT ACCEPTANCE OR N S \—4a / AN — —_____ S— % ASSOCIATES INC
APPROVAL OF THIS PLA T TITUT Y 2 : :
TYPICAL SECTION AN iggaév% TOSPEIR-FgRlaOEﬁYNgRA%?I\'I\Ig SHL:)VEN \[ / LOT MAP AND SHEET INDEX SCALE IN FEET 200 East Washington Avenue, Suite 200
— — HEREON, AND AGREES TO OBTAIN VALID GRADING ~W\/§ GRAPI’-'IIC SC’ALE Escondido, CA 92025 P. 760.741.3570
PROPOSED PRIVATE ROADS PERMISSIONS BEFORE COMMENCING SUCH ACTIVITY. SCALE: 1” = 200’ 1"=200 WWW.MaAsson-assoc.com
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_— COUNTY Or SAN DIEGO TRACT NO. IM 05225 RPL—3
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/
\'-.
/

/
X

Q100 - (CFS )

PRE-DEV | POSTDEV. wo| POST W/ POST
Poc PRE-DEV-| " eps | ATTENUATION | ATTENUATION| FPS
CP # 1 108.8 6.97 95.9 69.29 4.96
CP#2 38.7 6.64 42.5 26.04 517
CP#3 3,000.1 8.60 3,000.1 3,000.1 8.60

IMP-2.06
10,344 SF

ol

BIOLOGICAL op@y\ SPACE //
S

LX)
LOT. "
/s
/s
VN
e
7/
/
/
{/ .

S SHADOW RUN RANCH, PAUMA VALLEY

\Q// /% PRELIMINARY GRADING PLAN
& /

7/
/
.[I
/

'> X
PV—-9 ’ , \ '
El / \ AC%{EI:S;SZQ[OEEV%ILS ' o /
7 s L : SEE SHEET \
\ < A
= "'» “\g{‘“\\ﬁ S ~|_ J“
‘\\"/V/‘g!/”——:{g// i\ “‘q O'.FS ]

PROPOSED OFF—SITE PVT. RD.
EASEMENT BY SEPARATE
DOCUMENT

IMP—10.19
N 1045 SF

LN
IMP—-10.21.\ 1

PROPOSED 25’ BIO /%?f»
/ BUFFER AS INDICATED

EXISTING YUIMA
WATERLINE FROM EX.
—  WELLS ON SCHOEPE 77
PROPERTY.

EXIST: DBL.
427 RCPQ@ 4%

£ CP # 1

SHEET _2 OF _4

SCALE IN FEET
~ GRAPHIC SCALE

1"=100"

TABLE 1. SUMMARY OF IMPs CHARACTERISTICS
Per COSD BMP Riser -
Design Manual | IMP Size | Riser Dia. Ponding Drying Freeboard
IMP # App. E (s.f) (in) Depth (in) | Time (hr) (ft)
IMP 1.14 PR-1 3,125 6 6 6 2.5
IMP 2.06 PR-1 10,344 24 6 20 1.4
IMP 10.10 PR-1 1,220 24 6 12 1
IMP 10.11,12,14 INF-2 4,020 6 6 20 1.5
IMP 10.13 PR-1 1,320 12 12 19 1
IMP 10.16 PR-1 3,500 12 9 9 1
IMP 10.17 INF-2 1,100 12 6 20 1.38
IMP 10.19 PR-1 1,245 6 12 13 1
IMP 10.22 PR-1 6,960 16 18 ey 2.42
SPACE LOT 178’
' "/
AN
~=__ PROPOSED YUIMA PAUMA
\\ VALLEY — NORTHERN
ROUTE PIPELINE
X PROJECT TO VERIFY EXISTING PAVING
\ MEETS THE 24’ MINIMUM PAVING REQUIRED
\ BY FIRE FOR SECONDARY ACCESS FROM
\ HWY. 76 TO FIG TREE BEND. AND/OR
. AGREE TO IMPROVE WIDTH AS NESSARY TO
\ SATISFY THIS FIRE REQUIREMENT.
\
\
3 7
\ 7
725
) 4
7
) o
) /
k /
\ /)
' /
. 7
N /
\_. 7
\ Z p
. 9
\ ™ /
\
e
TR /
s /%‘
\ %)
.\. P
\ \
\ \
\ \ 4
. \ /
\\ \
\ \ Z
\ \
\ \
\ A
\ \._ /
\\ \
\\ \
\ / %
/
S/
()
/ 0,6
€ / &
&
) / ¢
)
\\ &
Vs |
= " LEGEND GP
|
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5 EIRE FOR SECONDARY AGCESS FROM | e BROWDITCH
HWY. 76 TO FIG TREE BEND. AND/OR | e SWALE / PAD DRAINAGE
AGREE TO IMPROVE WIDTH AS NESSARY TO
SATISFY THIS FIRE REQUIREMENT : @—D—D—q ............................ STORM DRAIN
Dl l— i, DAYLIGHT
|
: e e 2 FILL SLOPES 2:1 MAX
|
| s U CUT SLOPES 2:1 MAX
! @ ................................... LOT#
. 780.0) oo PAD GRADE
|
|
| ROOOOOOOGELL AC BERM / 8’ TRAIL
| com—— SUB BOUNDARY
|
e FIRE CLEARING
| W W PROPOSED WATER
|
| W W EX o, EXISTING YUIMA WATER
|
: YW YW PROP -+ PROPOSED YUIMA WATER
| 340 SF. QTR HYDRO—MOD BASIN / IMP#
| IMP-3C g3 DIRECTION OF DRAINAGE % SLOPE
: 796.2 FS e STREET ELEVATION
L LEACH FIELD
|
N |
N
100 50 O 100 200 300 M A S S O N

& ASSOCIATES, INC.

200 East Washington Avenue, Suite 200
Escondido, CA 92025 P. 760.741.3570
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SEE. LETTER 'OF PERMISSION TO
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Draft Grading Plan Notes (must be included on the Preliminary Grading Plan for public review and public

hearing):

” I T — . A - . . .
PRE=CONSTRUC TION MEETING » (Frior ‘o Preconsiruclion Conference, and oror (o any clearing, arubbing,
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(BIOLOGIC AL RESOURCES)

BIO GR#1 — TEMPORARY FENCING: [FDS, PCC] [DPW.PDCI] [PC] [PDS, FEE] INTENT: In order to prevent
inadvertent disturbance to onsite open space and adjacent areas containing native habitat, temporary
construction fencing shall be installed. DESCRIPTION OF REQUIREMENT:  Prior to the commencement of
any grading and or clearing in association with this grading plan, temporary orange construction fencing
shall be placed to protect from inadvertent disturbance of proposed onsite open space and adjacent
offsite native habitat. The placement of such fencing shall be approved by the PDS, Permit Compliance
Section. Upon approval, the fencing shall remain in place until the conclusion of grading activities after
which the fencing shall be removed. DOCUMENTATION:  The applicant shall provide evidence that the
fencing has been installed and have a California licensed surveyor certify that the fencing is located on
the boundary of the open space easement(s). The applicant shall submit photos of the fencing along
with the certification letter to the [/ 7] for approval. TIMING:  Prior to Preconstruction
Conference, and prior to any clearing, grubbing, trenching, grading, or any land disturbances the fencing
shall be installed, and shall remain for the duration of the grading and clearing. MONITORING: The [ 75

-] shall either attend the preconstruction conference and approve the installation of the temporary
fencing, or review the certification and pictures provided by the applicant.

BI0 GR#2 — RESOURCE AVOIDANCE: [PDS, PCC] [DPW, PDCI] PDS, FEE X2]
INTENT:  In order to avoid impacts to Least Bell’s vireo and Southwestern willow flycatcher, which are a
sensitive biological resource pursuant to the Migratory Bird Treaty Act (MBTA), a Resource Avoidance
Area (RAA), shall be implemented on all plans. DESCRIPTION OF REQUIREMENT: There shall be no
brushing, clearing and/or grading such that none will be allowed within 500 feet of raptor nesting
habitat during the breeding season of Least Bell's vireo and Southwestern willow flycatcher within
Resource Avoidance Area (RAA) as indicated on these plans. The breeding season is defined as
occurring between March 15th and September 15th, and May 1st thru September 1st. The Director of
Planning and Land Use [PDS, PCC] may waive this condition, through written concurrence from the US
Fish and Wildlife Service and the California Department of Fish and Wildlife, provided that no raptors are
present in the vicinity of the brushing, clearing or grading. DOCUMENTATION: — The applicant shall
provide a letter of agreement with this condition; alternatively, the applicant may submit a written
request for waiver of this condition. Although, No Grading shall occur within the RAA until concurrence
is received from the County and the Wildlife Agencies. TilMING:  Prior to preconstruction conference and
prior to any clearing, grubbing, trenching, grading, or any land disturbances and throughout the duration
of the grading and construction, compliance with this condition is mandatory unless the requirement is
waived by the County upon receipt of concurrence from the Wildlife Agencies. MONITORING: The [/
7/ ] shall not allow any grading in the RAA during the specified dates, unless a concurrence from the
[PDS, PCC] is received. The [PDS, PCC] shall review the concurrence letter.”

(CULTURAL RESOURCES)
CULT GR#—1-ARCHAELOGIC AL MONITORING [PDS, FEE X2]

INTENT: In order to comply with the Mitigation Monitoring and Reporting Program for
PDS2001-3100-5223 and the County of San Diego Guidelines for Significance — Cultural Resources, a
Cultural Resource Grading Monitoring Program shall be implemented. DESCRIPTION OF REQUIREMENT: The
County approved Project Archaeologist,” Luiseno Native American Monitor, and [PDS, PCC] shall attend
the pre—construction meeting with the contractors to explain and coordinate the requirements of the
grading monitoring program. The Project Archaeologist and Luiseno Native American Monitor shall
monitor the original cutting of previously undisturbed deposits in all areas identified for development
including off-site improvements. The archaeological grading monitoring program shall comply with the
County of San Diego Guidelines for Determining Significance and Report Format and Content
Requirements for Archeological and Historic Resources. DOCUMENTATION: The applicant shall have the
contracted Project Archeologist and Luiseno Native American attend the preconstruction meeting to
explain the monitoring requirements.  TIMING:  Prior to any clearing, grubbing, trenching, grading, or any
land disturbances this condition shall be completed. MONITORING: The [71) ~ /] shall invite the [ /S
('] to the preconstruction conference to coordinate the Archaeological Monitoring requirements of this
condition. The [/7°5 /"] shall attend the preconstruction conference and confirm the attendance of
the approved Project Archeologist.

(PALEONTOLOGIC AL RESOURCES)
PALEO GR#I — PALEONTOLOGICAL MONITORING: [DPW, PDCI] [PDS, PCC] [PC] [PDS, FEE X2]

INTENT:In order to comply with the Mitigation Monitoring and Reporting Program pursuant to PDS2001-3100
5223, a Paleontological Resource Grading Monitoring Program shall be implemented. DESCRIPTION OF
REQUIREMENT:  The County approved Project Paleontologist, and the PDS Permit Compliance Coordinator (PCC),
shall attend the pre—construction meeting with the contractors to explain and coordinate the requirements of
the grading monitoring program. The Project Paleontologist shall monitor during the original cutting of
previously undisturbed deposits for the project, both on and off site, the Qualified Paleontological Resources
Monitor shall be on-site to monitor as determined necessary by the Qualified Paleontologist. The grading
monitoring program shall comply with the County of San Diego Guidelines for Determining Significance and
Report Format and Content Requirements for Paleontological Resources

<http: //www.sdcounty.ca.gov,/dplu/procguid.html>.  DOCUMENTATION: — The applicant shall have the contracted
Project Paleontologist attend the preconstruction meeting to explain the monitoring requirements.  TIMING:
Prior to Preconstruction Conference, and prior to any clearing, grubbing, trenching, grading, or any land
disturbances this condition shall be completed. ONITORING: The [~/ ~/] shall invite the [~/ 7] to
the preconstruction conference to coordinate the Paleontological Resource Monitoring requirements of this

condition. The [/75 7] shall attend the preconstruction conference and confirm the attendance of the
approved Project Paleontologist.

DURING CONTRUCTION - (The folowng aclions shall occur throughout the duralion of the groding
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(AIR QUALITY)
AIR GRAT—AIR QUALITY

INTENT: In order to mitigate for construction phase particulate emissions. DESCRIPTION OF
REQUIREMENT: — The project shall comply with the following Air Quality measures:

a All haul/dump trucks entering or leaving the site with soil or fill material must maintain at least
2 feet of freeboard or cover loads of all haul/dump trucks securely (unnumbered design measure).
b. Dust control measures of the Grading Ordinance will be enhanced with a minimum of three (3)

daily applications of water to the construction areas, between dozer/scraper passes and on any
unpaved roads within the project limits.

c. Grading is to be terminated in winds exceed 25 mph.

d Sweepers and water trucks shall be used to control dust and debris at public street access
points.

e Dirt storage piles will be stabilized by chemical binders, tarps, fencing or other suppression
measures.

f. Internal construction—roadways will be stabilized by paving, chip sealing or chemicals after rough
grading.

g. A minimum of four 15 mph signs shall be posted and enforced on unpaved areas during
construction.

h. Electricity from the utility grid shall be used to power construction equipment to the maximum

extent feasible.

DOCUMENTATION: The applicant shall comply with the Air Quality requirements of this condition. TIMING:

The following actions shall occur throughout the duration of the grading construction. MONITORING: The
[~ #70/] shall make sure that the grading contractor complies with the Air Quality requirements of
this condition. The [/~ ~/./] shall contact the [ /75 '] if the applicant fails to comply with this
condition.

(BIOLOGIC AL RESOURCES)
BIO GR#3 — BIOLOGIC AL MONITORING [PDS, FEE X3]

INTENT: In order to prevent inadvertent disturbance to Least Bell’s vireo and Southwestern willow
flycatcher , all grading located adjacent to Frey creek shall be monitored by a biological monitor.
DESCRIPTION OF REQUIREMENT: A County approved biologist shall perform biological monitoring during all
grading, clearing, grubbing, trenching, and construction activities. The Project Biologist shall supervise and
monitor grading activities to ensure against damage to biological resources that are intended to be
protected and preserved. The monitor(s) shall be on site during all grading and clearing activities that
are in or adjacent to any wetland or potential occupied habitat, Biological open space areas or sensitive
habitats. If there are disturbances, the monitor must report them immediately to the [ 775 7 (]
Additionally, the biologist shall perform the following duties:

COUNTY OF SAN DIEGO TRACT NO. M

SHADOW RUN RANCH, PAUMA VALLEY
PRELIMINARY GRADING PLAN

1. Perform weekly inspection of fencing and erosion control measures (daily during rain events) near
proposed preservation areas and report deficiencies immediately to the DPW Construction Inspector;
Perform periodically monitor the work area for excessive dust generation in compliance with the
County grading ordinance and report deficiencies immediately to the DPW Construction Inspector;
Monitor construction lighting periodically to ensure lighting is the lowest illumination possible allowed
for safety, selectively placed, shielded, and directed away from preserved habitat;

Monitor equipment maintenance, staging, and fuel dispensing areas to ensure there is no runoff to

Waters of the US;

Monitor noise levels to ensure they are not in excess of 60 decibels during the breeding season of

Least Bell’s vireo and Southwestern willow flycatcher defined as April 15 and September 15;

6. Stop or divert all work when deficiencies require mediation and notify DPW Construction Inspector
and [ 775 700 ] within 24 hours; (8) produce periodic (monthly during grading) and final reports
and submit to the Wildlife Agencies and the PDS (final report will release bond);

/. Confer with the Wildlife Agencies and [~ > -] within 24 hours any time protected habitat or
Least Bell’s vireo and Southwestern willow flycatcher are being affected by construction;

8. Attend construction meetings and other meetings as necessary.

S S

O

DOCUMENTATION:  The Project Biologist shall prepare and submit to the satisfaction the [ 705 /~C]
monitoring reports, which indicate that the monitoring has occurred as indicated above.  TIMING:  The
following actions shall occur throughout the duration of the grading construction. MONITORING: The

[ 771 770 ] shall assure that the Project Biologist is on—site performing the Monitoring duties of this
condition during all applicable grading activities as determined by the Biologist. The [~/ +"/] shall
contact the [ 775 7] if the Project Biologist or applicant fails to comply with this condition. The

/)

[ 775~ ] shall review and approve the monitoring reports for compliance with this condition.
(CULTURAL RESOURCES)
CULT #GR—-2-ARCHAEOLOGIC AL MONITORING [PDS, FEE X2]

INTENT: In order to comply with the Mitigation Monitoring and Reporting Program for PDS2001-3100-5223
and the County of San Diego Guidelines for Determining Significance and Report Format and Content
Requirements for Archeological and Historic Resources <http: //www.sdcounty.ca.gov/dplu/procguid.html>, a
Cultural Resource Grading Monitoring Program shall be implemented. DESCFRIPTION OF REQUIREMENT: The Project
Archaeologist and Luiseno Native American Monitor shall monitor the original cutting of previously undisturbed
deposits in all areas identified for development including off-site improvements. The archaeological grading
monitoring program shall comply with the following requirements during earth—disturbing activities:

a. During the original cutting of previously undisturbed deposits, the Project Archaeologist and
Luiseno Native American Monitor shall be onsite as determined necessary by the Project
Archaeologist. Inspections will vary based on the rate of excavation, the materials excavated, and
the presence and abundance of artifacts and features. The frequency and location of inspections
will be determined by the Project Archaeologist in consultation with the Luiseno Native American
Monitor.  Monitoring of the cutting of previously disturbed deposits will be determined by the
Project Archaeologist in consultation with the Luiseno Native American Monitor.

b. In the event that previously unidentified potentially significant cultural resources are discovered,
the Project Archaeologist or the Native American monitor, shall have the authority to divert or
temporarily halt ground disturbance operations in the area of discovery to allow evaluation of
potentially significant cultural resources. At the time of discovery, the Project Archaeologist shall
contact the PDS Staff Archaeologist. The Project Archaeologist, in consultation with the PDS Staff
Archaeologist and the Luiseno Native American monitor, shall determine the significance of the
discovered resources. Construction activities will be allowed to resume in the affected area only
after the PDS Staff Archaeologist has concurred with the evaluation. [solates and clearly
non—significant deposits shall be minimally documented in the field. Should the cultural materials
for isolates and non-significant deposits not be collected by the Project Archaeologist, then the
Native American monitor may collect the cultural material for transfer to a Tribal Curation facility
or repatriation program. A Research Design and Data Recovery Program to mitigate impacts to
significant cultural resources shall be prepared by the Project Archaeologist in coordination with
the Luiseno Native American monitor. The County Archaeologist shall review and approve the
Program, which shall be carried out using professional archaeological methods. The Research
Design and Data Recovery Program shall include (1) pursuant to CEQA §21083.2(q), reasonable
efforts to preserve (avoidance) “unique” cultural resources or Sacred Sites; (2) the capping of
identified Sacred Sites or unique cultural resources and placement of development over the cap, if
avoidance is infeasible; and (3) data recovery for non—unique cultural resources. The preferred
option is preservation (avoidance).

c. "If any human remains are discovered, the Property Owner or their representative shall contact
the County Coroner and the PDS Staff Archaeologist. Upon identification of human remains, no
further disturbance shall occur in the area of the find until the County Coroner has made the
necessary findings as to origin. If the remains are determined to be of Native American origin,
the Most Likely Descendant, as identified by the Native American Heritage Commission, shall be
contacted by the Property Owner or their representative in order to determine proper treatment
and disposition of the remains. The immediate vicinity where the Native American human remains
are located is not to be damaged or disturbed by further development activity until consultation
with the MLD regarding their recommendations as required by Public Resources Code Section
5097.98 has been conducted. Public Resources Code $5097.98, CEQA $15064.5 and Health &

Safety Code §7050.5 shall be followed in the event that human remains are discovered.

d The Project Archaeologist shall submit monthly status reports to the Director of PDS starting
from the date of the Notice to Proceed to termination of implementation of the grading
monitoring program. The reports shall briefly summarize all activities during the period and the
status of progress on overall plan implementation. Upon completion of the implementation phase,
a final report shall be submitted describing the plan compliance procedures and site conditions
before and after construction.

DOCUMENTATION: The applicant shall implement the archaeological grading monitoring program pursuant to
this condition.  TIMING:  The following actions shall occur throughout the duration of the grading

construction.  MON/TORING: The [~/ /../] shall make sure that the Project Archeologist is on-site
performing the monitoring duties of this condition. The [/ -1/ ] shall contact the [ /5 ] if the
Project Archeologist or applicant fails to comply with this condition.

(PALEONTOLOGIC AL RESOURCES)

PALEO GR#2 — PALEONTOLOGICAL MONITORING: [DPW, PDCI] [PDS, PCC] [PC] [PDS, FEE X2]

INTENT: In order to comply with Mitigation Monitoring and Reporting Program pursuant to 3100-5223, and
the County of San Diego Guidelines for Determining Significance and Report Format and Content Requirements
for Paleontological Resources <http: //www.sdcounty.ca.gov/dplu/procguid.html> a Grading Monitoring Program
shall be implemented. DESCRIPTION OF REQUIREMENT:  The Project Paleontologist shall monitor During the
original cutting of previously undisturbed deposits for the project, both on and off site, the Qualified
Paleontological Resources Monitor shall be on—site to monitor as determined necessary by the Qualified
Paleontologist.  The grading monitoring program shall comply with the following requirements during grading:

a. If paleontological resources are encountered during grading/excavation, the following shall be
completed:
1. The Qualified Paleontological Resources Monitor shall have the authority to direct, divert, or halt

any grading/excavation activity until such time that the sensitivity of the resource can be
determined and the appropriate salvage implemented.

The Qualified Monitor shall immediately contact the Qualified Paleontologist.

The Qualified Paleontologist shall contact the County's Permit Compliance Coordinator immediately.
The Qualified Paleontologist shall determine if the discovered resource is significant. If it is not
significant, grading/excavation shall resume.”

b. If the paleontological resource is significant or potentially significant, the Qualified Paleontologist
or Qualified Paleontological Resources Monitor, under the supervision of the Qualified Paleontologist,
shall complete the following tasks in the field:

1. Salvage unearthed fossil remains, including simple excavation of exposed specimens or, if necessary,
plaster—jacketing of large and/or fragile specimens or more elaborate quarry excavations of richly
fossiliferous deposits;

2 Record stratigraphic and geologic data to provide a context for the recovered fossil remains,
Ypically including a detailed description of all paleontological localities within the project site, as
well as the lithology of fossil-bearing strata within the measured stratigraphic section, if feasible,
and photographic documentation of the geologic setting; and

J. Transport the collected specimens to a laboratory for processing (cleaning, curation, cataloging,
etc.).

DOCUMENTATION: — The applicant shall implement the grading monitoring program pursuant to this
condition.  TIMING:  The following actions shall occur throughout the duration of the grading construction.
MONITORING: The [/, 77 ] shall make sure that the Project Archeologist is on—site performing the
Monitoring duties of this condition. The [~/ ~7./] shall contact the [+~"5 ~ "] if the Project
Paleontologist or applicant fails to comply with this condition.

AN

ROUGH GRADING - (Frior to rough groding qoorovel and issuance of any buiding pemit).

(BIOLOGIC AL RESOURCES)
BIO GR#4 — BIOLOGIC AL MONITORING [PDS, FEE]

INTENT: In order to comply with the adopted Mitigation Monitoring and Reporting Program (MMRP) pursuant
to PDS2001-3100-5223 and the County of San Diego Guidelines for Determining Significance and Report Format

and Content Requirements for Biological Resources, <http://www.sdcounty.ca.gov/dplu/procguid.html> a Grading
Monitoring Program shall be implemented. DESCRIPTION OF REQUIREIMENT: — The Project Biologist shall prepare

and submit a final letter report substantiating his/her supervision of the grading activities and substantiating

that grading did not impact additional areas of Least Bell's vireo and Southwestern willow flycatcher or other
sensitive biological resources. The report shall conform to the County of San Diego Report Format Guidelines

for Biological Resources <http: 4waw. sdcounty.ca. govédg/u[grocguidhtm/) It shall also include but not be

limited to the following items:

a. Photos of the temporary fencing that was installed during the trenching, grading, or clearing
activities.

b. Monitoring logs showing the date  and time that the monitor was on site.

c. Photos of the site after the grading and clearing activities.

-

DOCUMENTATION: — The applicant shall submit the final biological monitoring report to the [/75 7 (] for
review and approval. TIMING: Upon completion of all grading activities, and prior to Rough Grading final
Inspection (Grading Ordinance SEC 87.421.a.2), <http: //www.sdcounty.ca.gov/dpw/docs/propgradord.pdf> the
final report shall be completed. MONITORING: The [~175 ~ ] shall review the final report for compliance with
the project MMRP, and inform [DPW, PDCI] that the requirement is completed.

(CULTURAL RESOURCES)
CULT #GR-3—-ARCHAEOLOGIC AL MONITORING [PDS, FEE]

INTENT: In order to comply with the adopted Mitigation Monitoring and Reporting Program (MMRP) pursuant
to PDS2001-3100-5223, and the County of San Diego Guidelines for Determining Significance and Report
Format and Content Requirements for Archaeological Resources,

<http: //www.sdcounty.ca.gov/dplu/procquid.html> an Archaeological Grading Monitoring Program shall be
implemented. DESCRIPTION OF REQUIREMENT: — The Project Archaeologist shall prepare one of the following
reports upon completion of the grading activities that require monitoring:

a. If no archaeological resources are encountered during earth—disturbing activities, then submit a
final Negative Monitoring Report substantiating that earth—disturbing activities are completed and
no cultural resources were encountered. Archaeological monitoring logs showing the date and
time that the monitor was on site and any comments from the Luiseno Native American monitor
must be included in the Negative Monitoring Report.

b. If archaeological resources were encountered during the earth—disturbing activities, the Project
Archaeologist shall provide an Archaeological Monitoring Report stating that the field monitoring
activities have been completed, and that resources have been encountered. The report shall detail
all cultural artifacts and deposits discovered during monitoring and the anticipated time schedule
for completion of the curation phase of the monitoring.

DOCUMENTATION: — The applicant shall submit the Archaeological Monitoring report to the [ -5 #7C] for
review and approval.  TIMING: Upon completion of all earth—disturbing activities, and prior to Rough Grading

final Inspection (Grading Ordinance SEC 87.421.a.2 <http: //www.sdcounty.ca.gov,/dpw/docs/propgradord.pdf>),

the report shall be completed. MONITORING: The [ 775 7] shall review the report or field monitoring memo
for compliance with the project MMRP, and inform [DPW, PDCI] that the requirement is completed.

(PALEONTOLOGIC AL RESOURCES)

PALEO GR#3 — PALEONTOLOGIC AL MONITORING: [PDS, PCC] [RG, BP] [PDS, FEE].

INTENT: In order to comply with the adopted Mitigation Monitoring and Reporting Program (MMRP) pursuant
to PDS2001-3100 5223, and the County of San Diego Guidelines for Determining Significance and Report
Format and Content Requirements for Paleontological Resources,

<http: //www.sdcounty.ca.gov,/dplu /procguid.html> a Grading Monitoring Program shall be implemented.
DESCRIPTION OF REQUIREMENT: — The Project Paleontologist shall prepare one of the following letters upon
completion of the grading activities that require monitoring:

a. If no paleontological resources were discovered, submit a "No Fossils Found” letter from the
grading contractor to the [ <5 ~C] stating that the monitoring has been completed and that
no fossils were discovered, and including the names and signatures from the fossil monitors. The
letter shall be in the format of Attachment E of the County of San Diego Guidelines for
Determining Significance for Paleontological Resources.

b. If Paleontological resources were encountered during grading, a letter shall be prepared stating
that the field grading monitoring activities have been completed, and that resources have been
encountered. The letter shall detail the anticjpated time schedule for completion of the curation
phase of the monitoring.

DOCUMENTATION: — The applicant shall submit the letter report to the [~5 /(] for review and approval.
TIMING: - Upon completion of all grading activities, and prior to Rough Grading final Inspection (Grading Ordinance
SEC 87.421.a.2) <htlp: //www.sdcounty.ca.gov/dpw/docs/propgradord.pdf>, the letter report shall be completed.
WMONITORING:  The [ <75~ ] shall review the final negative letter report or field monitoring memo for

compliance with the project MMRP, and inform [DPW, PDCI] that the requirement is completed.

FIVAL CRADIVG RELFASE . (Frior o any occuyooncy, 1inal oraong relecse, or use of he oremises in

FENONCe OF 1H1S DETT {i’
(BIOLOGIC AL RESOURCES)

BIO GR#S — OPEN SPACE SIGNAGE & FENCING [PDS, FEE]

INTENT: In order to comply with Condition BIO# 4, 5 pursuant to the adopted Mitigation Monitoring and
Reporting Program (MMRP) for PDS2001-3100-5223, the fencing and signage shall be installed. ~DESCRIPTION
OF REQUIREMENT: The permanent fences or walls, and open space signs shall be placed along the open space
boundary of lots(s) 12-24, 17-20, 23-36, and 45 as shown on Figure 5 — Open Space, Fencing, and Signage
Exhibit of the approved Biological Resources Survey Report for the Shadow Run Ranch Project, prepared by
Vincent Scheidl.

a. Evidence shall be site photos and a statement from a California Registered Engineer, or licensed
surveyor that the permanent walls or fences, and open space signs have been installed.
b. The signs must be corrosion resistant, a minimum of 6" x 9" in size, on posts not less than

three (3) feet in height from the ground surface, and must state the following:
Sensitive Environmental Resources
Area Restricted by EFasement
Entry without express written permission from the County of San Diego
is prohibited. To report a violation or for more information about easement
restrictions and exceptions contact the County of San Diego,
Planning & Development Services

i LSO
7)) %

Reference: (/75700 = 5700

-~ - Y s )
225 Ly Soo 5970—000—77—7 75,
JLL0, LV LOG. D5 /UL =0T,

DOCUMENTATION: — The applicant shall install the fencing and signage and provide the documentation photos

and certification statement to the [+5 ~~ ] TMING:  Prior to the occupancy of any structure or prior to

Final Grading Release (Grading Ordinance Sec. 87.421.a.3)
<http: //www.sdcounty.ca.gov/dpw/docs /propgradord.pdf> the fencing and signage shall be installed.

WONITORING: The [~ ~-C'] shall review the photos and statement for compliance with this condition.
BIO GR#6 — EASEMENT AVOIDANCE [PDS, FEE]

INTENT: In order to protect sensitive resources, pursuant to County Grading Ordinance Section 87.112
<http: //www.sdcounty.ca.gov/dpw/docs/propgradord.pdf> the open space easements shall be avoided.
DESCRIPTION OF REQUIREMENT: The easement indicated on this plan is for the protection of native habitat
within Frey creek that is a sensitive environmental resources and prohibits all of the following on any portion of
the land subject to said easement: grading; excavation; placement of soil, sand, rock, gravel, or other material;
clearing of vegetation; construction, erection, or placement of any building or structure; vehicular activities;
trash dumping; or use for any purpose other than as open space. It is unlawful to grade or clear within an
open space easement; any disturbance shall constitute a violation of the County Grading Ordinance Section

87.112 <htip: Awaw. sdcounty.ca. govgdgw(docs[groggrodordgdb and will result in enforcement action and

restoration. DOCUMENTATION: The applicant shall provide a letter statement to the [ /75 /~C'C [ stating that all
Sensitive Resource Easements were avoided during the grading construction, and that no impacts or
encroachment into the open space occurred. TIMING: Prior to Final Grading Release the letter verifying the

easements were not disturbed shall be submitted. /ONITORING: The [~/ #77/] shall not allow any grading,
clearing or encroachment into the open space easement.”

0225 RPL—S

SHEET _4 OF _4

(CULTURAL RESOURCES)
CULT #GR-4—-ARCHAEOLOGICAL MONITORING [PDS, FEE]

INTENT: In order to comply with the adopted Mitigation Monitoring and Reporting Program (MMRP) pursuant
to PDS2001-3100-5223, and the County of San Diego Guidelines for Determining Significance and Report
Format and Content Requirements for Archaeological Resources

<http: //www.sdcounty.ca.gov/dplu/procguid.html> an Archaeological Grading Monitoring Program shall be
implemented. DESCRIPTION OF REQUIREMENT: — The Project Archaeologist shall prepare a final report that
documents the results, analysis, and conclusions of all phases of the Archaeological Monitoring Program if
cultural resources were encountered during earth—disturbing activities. The report shall include the following:

a Department of Parks and Recreation Primary and Archaeological Site forms.
b. Daily Monitoring Logs
C. Evidence that all prehistoric cultural resources collected during the archaeological grading

monitoring program have been submitted to a San Diego curation facility or a culturally affiliated
Iribal curation facility that meets federal standards per 36 CFR Part 79, and, therefore, would be
professionally curated and made available to other archaeologists/researchers for further study.
The collections and associated records, including title, shall be transferred to the San Diego
curation facility and shall be accompanied by payment of the fees necessary for permanent
curation. Evidence shall be in the form of a letter from the curation facility stating that
archaeological materials have been received and that all fees have been paid.

Evidence that all historic cultural resources collected during the archaeological grading monitoring

program have been submitted to a San Diego curation facility that meets federal standards per 36 CFR

Part 79, and, therefore, would be professionally curated and made available to other

archaeologists /researchers for further study. The collections and associated records, including title,

shall be transferred to the San Diego curation facility and shall be accompanied by payment of the fees

necessary for permanent curation. Evidence shall be in the form of a letter from the curation facility
stating that archaeological materials have been received and that all fees have been paid.

d If no cultural resources are discovered, a brief letter to that effect must be submitted stating
that the archaeological grading monitoring activities have been completed. Daily Monitoring Logs
must be submitted with the negative monitoring report.

DOCUMENTATION: — The applicant shall submit the report to the [~/ =] for review and approval.  Once

approved, a final copy of the report shall be submitted to the South Coastal Information Center (SCIC) and the
culturally—affiliated Tribe. TIMING: Prior to the occupancy of any structure or use of the premises in reliance of
PDS2000-3300-030, and prior to Final Grading Release (Grading Ordinance Sec. 87.421.a.3

<http: //www.sdcounty.ca.gov/dpw/docs/propgradord.pdf>), the final report shall be completed. MONITORING: The
[ 775 7] shall review the final report for compliance with the project MMRP and the report format
guidelines.  Upon acceptance of the report, /75 7/ shall inform /7S /.=/ and /770 -7/ that the
requirement is complete and the bond amount can be relinquished. If the monitoring was bonded separately,
then ~75 ~C/ shall inform /7 o D71 A504 ) to release the bond back to the applicant.

(PALEONTOLOGIC AL RESOURCES)

PALEO GR#5 — PALEONTOLOGIC AL MONITORING: [PDS, PCC] [RG, BP] [PDS, FEE]

INTENT: In order to comply with the adopted Mitigation Monitoring and Reporting Program (MMRP) pursuant
to PDS2001-3100 5223, and the County of San Diego Guidelines for Determining Significance and Report
Format and Content Requirements for Paleontological Resources

<http: //www.sdcounty.ca.qgov/dplu/procguid.html/> a Grading Monitoring Program shall be implemented.
DESCRIPTION OF REQUIREMENT: — The Project Paleontologist shall prepare a final report that documents the
results, analysis, and conclusions of all phases of the Paleontological Monitoring Program if resources were
encountered during grading. The report shall include the following:

a. If paleontological resources were discovered, the Following tasks shall be completed by or under
the supervision of the Project Paleontologist:
1. Prepare collected fossil remains for curation, to include cleaning the fossils by removing the

enclosing rock material, stabilizing fragile specimens using glues and other hardeners, if necessary,
and repairing broken specimens;

2. Curate, catalog and identify all fossil remains to the lowest taxon possible, inventory specimens,
assigning catalog numbers, and enter the appropriate specimen and locality data into a collection
database;

J. Submit a detailed report prepared by the Project Paleontologist in the format provided in Appendix
D of the County of San Diego’s Guidelines for Determining Significance for Paleontological Resources
and identifying which accredited institution has agreed to accept the curated fossils. Submit TWO
hard copies of the final Paleontological Resources Mitigation Report to the Director of PDS for final
approval of the mitigation, and submit an electronic copy of the complete report in Microsoft Word
on a CD. In addition, submit one copy of the report to the San Diego Natural History Museum
and one copy to the institution that received the fossils.

4, Transfer the cataloged fossil remains and copies of relevant field notes, maps, stratigraphic
sections, and photographs to an accredited institution (museum or university) in California that
maintains paleontological collections for archival storage and/or display, and submit Proof of
Transfer of Paleontological Resources, in the form of a letter, from the director of the
paleontology department of the accredited institution to the Director of PDS verifying that the
curated fossils from the project site have been received by the institution.”

b. If no resources were discovered, a brief letter to that effect and stating that the grading
monitoring activities have been completed, shall be sent to the Director of Planning and Land Use
by the Project Paleontologist.

DOCUMENTATION: — The applicant shall submit the letter report to the [ 5 ] for review and approval.

TIMING:  Prior to the Final Grading Release (Grading Ordinance Sec. 87.421.a.3)

<http: //www.sdcounty.ca.gov/dpw/docs/propgradord.pdf>, the final report shall be completed. LONITORING:
The [ 5 /'] shall review the final report for compliance with the project MMRP, and inform [DPW,

PDCI] that the requirement is completed.”

MASS ON

& ASSOCIATES, INC.

200 East Washington Avenue, Suite 200
Escondido, CA 92025 P. 760.741.3570
WWW.MAsson-assoc.com

Planning a Engineering a Surveying a Telecom

DATE: Nov 22, 19 12:53pm by: dmasson FILE: :\DWG\04\4201\PROD\TM\TM-grading\4201gp04.dwg
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Regional map:

Project location Map:
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Methodology:

The peak runoff for the 2, 5, 10, 25, 50 and 100 year frequency storms have been calculated on the
previous page and summarize on this page, in accordance with the requirements of the County of San
Diego Hydrology Manual. The relationship between the values of the storms remains fairly consistent.
The relationship between runoff intensity / flow is 1.6:1 for storm frequencies that have a return
frequency that is 10:1. For example:

The flow for a 50 year storm is 1.6 times the flow rate for a 5 year storm and the flow rate for a 100 year
storm is 1.6 times the flow rate for a 10 year storm.

Using this relationship we can extrapolate and calculate the peak flow rate for a 1000 year storm, which
would be 1.6 times the 100 year storm (or 21.1 cfs).
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Therefore, we have shown that the spillway is more than sufficient to convey the 1000 year
storm.
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200 E. Washington Ave., Suite 200
Escondido, CA 92025

P. 760.741.3570
A F. 760.741.1786

M ‘A‘ s s Q N www.masson-assoc.com

= & FRCIN ING » SUR

May 31, 2013

Sherrill Schoepe
Shadow Run Ranch, LLC
Post Office Box 1249
Pauma Valley, CA 92061

RE: Scoping letter comment DPLU 20-5
Dear Ms. Schoepe:

This letter is to address DPLU Comment #20-5, in the County of San Diego EIR Scoping Letter
dated December 14, 2012, it states:

Page 6-7, Other Hazards. The geotechnical report states that the project drainage
system should be checked for its ability to handle short-term, concentrated flows if
significant reservoir overtopping were to occur during an earthquake. Please include
an addendum to the geotechnical report which provides a detailed evaluation of the
project drainage system and whether it can handle short-term concentrated flows if
significant reservoir overtopping were to occur. The addendum should consider the
worst case scenario of failure of the existing reservoir embankment in its evaluation.
The addendum should include specific design measures as necessary to dissipate
and/or divert flows to levels that ensure the safety of all proposed house pads to be
placed below the dam. The addendum shall include the following concluding
statement and must be signed and stamped by a California Certified Engineering
Geologist and if necessary a California Licensed Civil Engineer: “Based on the
available information described in this addendum, it is the opinion of the
undersigned, that the measures described herein are sufficient to assure the house
pads would be safe from the potential effects of dam inundation at the site.”
12/14/2012 2nd Request. This comment was not addressed.

Per this request we have looked into the proposed downstream drainage system and have
determined that the proposed downstream drainage system is sized appropriately to convey the
water outlined in the seiche overtopping scenario italicized below for the short term
concentrated flow.

From URS - We modeled the reservoir water level like a seiche, with a 1-ft wave running up
the inner slope of the reservoir. Based on this we estimate the reservoir could overflow (or
overtop) at a rate of about 0.2 ft3/ft-sec.

The area of most concern is the southwesterly portion of the reservoir facing the proposed
project. This area has a total overtopping rate of 62 cfs. This area is upstream from a proposed
1,415 s.f. hydro-modification basin 2A.1. HMP basin 2A.1 has been designed to accommodate
water storage of 1,179 cubic feet, which is several times the amount of the overtopping volume.
This basin has a 36” stand pipe and an outlet flow capacity of 24 cfs. Therefore, the overtopping
flows would not exceed the original design capacity of the proposed drainage system.

Solved.



Sherrill Schoepe
Shadow Run Ranch, LLC
PN 4021, Shadow Run
Date: May 31, 2013

Page 2 of 3

With regard to the worst case scenario of failure, by piping, we reference the URS letter dated
May 22, 2013 which includes a proposal for a synthetic liner system. Preliminary
recommendations for the liner, based on input from URS and liner manufacturers, are attached.
In our opinion, a properly designed and installed impervious liner system would be sufficient to
mitigate the hazard of piping related seepage from the reservoir.

Sincerely,

'
& T 7 |

! i n i A No. C032247
/ g SN e / a’*-*’]g“ W&\ Exp. 12/31/14

Bruce A. Tait, QSP/QSD
Director of Engineering

Cc: David Schug
Cc: Robert Hingtgen

1:\DWG\04\4201\PROD\Scoping letter comment DPLU 20-5.doc
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Regional map:
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Reservoir area:
1.0 Purpose of Document

The proposed project’s HOA, County of San Diego as well as the ongoing agricultural
operations and future home owners of the project are stakeholders in this Operations and
Maintenance Plan (O&M). The following is an outline of the system and elements affected by
this O&M. The operation and maintenance of the existing reservoir are the responsibility of
the project proponent and their successors in title. The operation and maintenance
associated with the existing reservoir are discussed below. The discussion includes a routine
action, maintenance indicator, field observation methods, frequency, and maintenance
activity. Costs associated with each activity are included. The scope and purpose of this O0&M
is to ensure the operational items associated with the existing reservoir are working properly
and the safety and stability of the reservoir are maintained at optimum working levels.

The Four primary maintenance areas for the reservoir are as follows:

1. Reservoir embankment [AREA 1]
a. Stability
b. Landscaping
c. Irrigation
d. Burrowing animals
2. Reservoir spillway [AREA 2]
a. Stability
b. Energy dissipaters
c. Scour
3. Reservoir drain lines [AREA-3]
a. Pipeline condition
b. Shutoff valves
c. Drain valves
4. Monitoring wells [AREA-4]
a. Depth to ground water

The landscape architect should choose plant coverage for slope protection and erosion control
along the outer edge of the reservoir embankment that will be high in erosion control value with
shallow root systems and which will deter small burrowing animals. The reservoir slope
embankment shall be watered sparingly to maintain landscape coverage for erosion control.

2.0 Facilities and Resources

The facilities and resources identified to be managed and inspected are shown above and
attached as graphic EXHIBIT “A” - “RESERVOIR AREAS”. The management and
inspection of the reservoir will be the responsibility of the ownership of the recreational open
space lot 47 of TM 5223 (the homeowners association (HOA)). The property manager(s) of the
HOA shall at all times have a qualified grove manager(s) that will be employed by said HOA
and have a set number of hours dedicated monthly to inspect and fill out inspection reports in
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conformance with this Operations and Maintenance Plan. The Grove Manager will receive on-
site training in the proper maintenance and repair of the facility. The HOA shall dedicate $6,000
yearly and have a reserve fund to anticipate any startup and ongoing maintenance of the reservoir
systems. Additionally the reservoir shall be inspected by a registered Civil Engineer or registered
Geologist on a yearly basis for any additional recommendations.

3.0 Operations

The goal of this O&M is to ensure safety and operational conditions of all reservoir systems on a
monthly basis. This includes; testing the valves on the two (2) 6” irrigation/down drain lines and
the one (1) 10” down drain line. These valves and pipes shall be maintained and operational so
that they can be utilized in case of an emergency to drawdown % the reservoir capacity within 7
days, and completely drain the reservoir within 20 days.

The report shall contain, at a minimum, the following items: Example inspection report attached
as Exhibit “B”.

Inspection Protocol: Inspections will include:

¢ Date of inspection e Overall embankment stability
e Reservoir level e Any signs of slope movement
e Water use in previous month e Any signs of seepage around or
e Note any unusual signs of changed below reservoir
water levels e Any rock falls nearby
e Condition of the spillway e Vegetation control
e Check scour and erosion e Control of burrowing animals
e Condition of the 6” drain line e Irrigation control
e Condition of the 10” drain line e Three existing monitoring wells
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Inspections:

The grove manager shall visually inspect on a monthly basis, the entire slope
embankment [Area 1] of the reservoir including the spillway [Area 2] looking for any
settlement, surface cracking, burrowing animals, overwatering and seepage. In addition
the (2) 6 drain line pipes and (1) 10” drain line pipe [Area 3] shall be tested monthly, to
ensure the valves and drain capacities are working properly.

On a monthly basis, or if an earthquake is felt at or near the reservoir (as outlined below),
measure and record the depth to groundwater in the three existing monitoring wells at the
top of the reservoir embankment [Area 4]. The HOA shall be notified immediately if any
substantially changed groundwater levels are indicated. The reports shall be submitted to
the HOA and COSD within 10 working days of the date of the inspection and will be
filed in the HOA manager’s office and shall be stored for 5 years.

Special inspections:

If an earthquake occurs at or near the reservoir, or has been reported to occur, within the
following criteria, immediate inspection shall be required:

M > 4.0 w/in 25 miles,
M > 5.0 w/in 50 miles,
M > 6.0 w/in 75 miles,
M > 7.0 w/in 125 miles,
M > 8.0 w/in 200 miles,

If such an earthquake occurs, the following items shall be inspected and reported upon:

e Date of inspection e Overall embankment stability
e Reservoir level e Any signs of slope movement
e Water use in previous month e Any signs of seepage around or

e Note any unusual signs of below reservoir

changed water levels Any rock falls nearby
Condition of the spillway Vegetation control

Check scour and erosion Control of burrowing animals
Condition of the 6 drain line Irrigation control

Condition of the 10” drain line Three existing monitoring wells

Repairs recommended in the inspection reports shall be accomplished within: 10
working days, or immediately for repairs that are mandated by reservoir stability issues.
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4.0 Maintenance / Repair

IMPLEMENTATION AND MAINTENANCE REQUIREMENTS

The primary maintenance requirements for the reservoir are as follows:

e Weed, prune, and water, especially during plant establishment

e Keep landscape healthy and clean

e The grounds, consisting of the inner embankment and the perimeter pad, shall be free
of large deep rooted trees and bushes

e Maintain control of small burrowing animals

e When encountered burrowing animals shall be removed and any holes filled in

Aesthetic and Functional Maintenance:

Aesthetic maintenance is important for public acceptance of facilities. Functional
maintenance is important for performance and safety reasons.

Both forms of maintenance will be combined into overall system maintenance.
Aesthetic Maintenance
The following activities will be included in the aesthetics maintenance program:

Replace dead or dying plants.

Weed Control.

Weeds will be removed through mechanical means.

Herbicide will not be used because these chemicals impact the water quality.
Prune overgrown plants.

Functional Maintenance

Components of a Functional Maintenance program include Preventive Maintenance and
Corrective Maintenance.

a. Preventive Maintenance - Preventive maintenance activities to be instituted are:

e Trash and Debris. During each inspection, debris and trash removal will be
conducted.

e Down drain outlet piping: Visual inspection of (2) 6” drain line pipes and (1) 10”
drain line pipe shall be inspected and checked for leaking and or corrosive
condition.

e Test down drain system. During each inspection, each down drain pipe shall be
tested. Open valves and check valves and piping for any leaking.
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e Sediment Removal. Sediment accumulation, as part of the operation and
maintenance program at the spillway, will be monitored quarterly during the dry
season, and after every large storm (0.50 inch), and monthly during the wet
season. If accumulation of debris or sediment is determined to cause of decline in
design performance, prompt action (i.e., within ten working days) will be taken to
restore to design performance standards. Actions will include removal of
sediment. Characterization and appropriate disposal of sediment will comply with
applicable local, county, state, or federal requirements.

e Removal of Standing Water - Standing water must be removed if it contributes to
the development of aquatic plant communities or mosquito breeding areas. Water
standing for more than 96 hours will be removed.

e Fertilization — Any vegetation seed mix will be designed so that fertilization and
irrigation (after establishment of the planting) is not necessary. Fertilizers will not
be used to maintain the vegetation.

e On a monthly basis, and if an earthquake is felt at or near the reservoir (as
outlined above) measure and record the depth to groundwater in the three existing
monitoring wells at the top of the reservoir embankment. Notify the HOA and the
Geotechnical Engineer of Record immediately if any substantially changed
groundwater levels are indicated.

b. Corrective Maintenance - Corrective maintenance is required on an emergency or
non-routine basis to correct problems and to restore the intended operation and safe
function.

Corrective maintenance activities include:

e Removal of Debris and Sediment - Sediment, debris and trash, which impede the
hydraulic functioning of reservoir spillway and vegetative growth, will be
removed and properly disposed.

e Down drain outlet piping — two (2) 6” drain line pipes and one (1) 10” drain line
pipe. Paint exposed piping, poly-wrap pipe protection if necessary, replace
damaged sections.

e Test down drain system. Replace valves if necessary.

e Embankment and Slope Repairs — Damaged to slopes and embankments will be
evidenced by erosion or collapsed surface areas. Once deemed necessary, damage
to the slopes of the reservoir embankment will be repaired (within 10 working
days).

e Erosion Repair — Erosion will be evident by rills or small gullies in the surfaces of
the reservoir embankment slope. Corrective steps will be taken to prevent loss of
soil and any subsequent danger to the performance of the reservoir embankment.
There are a number of corrective actions that can be taken. These include
temporary measures such as erosion control blankets or reducing flow through the
area. Designers or contractors will be consulted to address erosion problems if the
solution is not evident.

e Elimination of Animal Burrows - Animal burrows (evidenced by holes &
mounds) will be filled and steps taken to remove the animals if burrowing
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problems continue to occur (filling and compacting). If the problem persists,
vector control specialists will be consulted regarding removal steps. This
consulting is necessary as the threat of rabies in some areas may necessitate the
animals being destroyed rather than relocated. If the reservoir embankment
performance is affected, abatement will begin. Otherwise, abatement will be
performed annually in September.

e General Facility Maintenance - In addition to the above elements of corrective
maintenance, general corrective maintenance will address the overall facility and
its associated components. If corrective maintenance is being done to one
component, other components will be inspected to see if maintenance is needed.

e Replace dead or dying plant material.

Table 1: Shadow Run Ranch Reservoir Operations and Maintenance Plan Schedule

Action Responsible | Frequency Threshold for Action Reporting
Party Requirement
Inspect HOA, Grove | Monthly or | As regularly scheduled for | Reservoir
Embankment, | Manager as needed | the month or after any Maintenance
Reservoir, ground shaking, Record
Spillway unexpected change in Monthly
water level, reported Entry or after
change in embankment specific
vegetation cover or report | incident
of changes by residences.
Inspect HOA, Annually As regularly scheduled for | Reservoir
Embankment, | Geotechnical | or as the year or as requested Maintenance
Reservaoir, Engineer needed by HOA Record
Spillway Annual Entry
or after
specific call
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Table 2: Observations Triggering Non-Routine Maintenance and Repairs

No. | Inspection

Procedure

Trigger

Follow-up

1 Reservoir level

Determine
normal range of
elevation
changes
considering
rainfall,
humidity,
temperature,
grove irrigation
rates, etc.

If the reservoir
level drops more
than 15% beyond
the expected
amount, and there
is no visible
leakage or seepage,
or pipe leakage,
contact the
Geotechnical
Engineer of Record
(GER)
immediately.

Geotechnical Engineer
of Record shall perform
an inspection within 10
calendar days and
determine the cause of
the unexpected drop in
reservoir level. The
GER shall recommend a
repair and specify a
deadline for the repair,
based on the level of
urgency of the problem.

2 Water use in

previous month

CF

See Item 1, above

3 Note any

changed water
levels

unusual signs of

See Item 1, above

4 Condition of the

spillway

Inspect per
Section 4 of the
report.

If there are any
cracks, or leaks in
the spillway,
contact the Civil
Engineer of Record
(CER)
immediately.

The CER shall perform
an inspection within 10
calendar days and
determine the cause of
the leaks or cracks. The
CER shall recommend a
repair and specify a
deadline for the repair,
based on the level of
urgency of the problem.

5 Check scour
and erosion

Inspect per
Section 4 of the
report.

If there is any
evidence of
excessive (more
than 6”°) scour or
erosion below the

The CER shall perform
an inspection within 10
calendar days and
determine the cause of
the excessive scour or
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spillway, or on the
embankment,
contact the Civil
Engineer of Record
(CER). Otherwise,
follow the
procedures in
Section 4 of the
report.

erosion. The CER shall
recommend a repair and
specify a deadline for
the repair, based on the
level of urgency of the
problem.

Condition of the
6” drain line

Inspect per
Section 4 of the
report.

If valves do not
operate properly,
repair or replace
within 14 calendar
days.

Condition of the
10” drain line

Inspect per
Section 4 of the
report.

If valves do not
operate properly,
repair or replace
within 14 calendar
days.

Overall
embankment
stability

Inspect per
Section 4 of the
report.

If there are signs of
movement of the
embankment,
contact the GER
immediately.

Consult with the GER
immediately to
determine if an
immediate evacuation is
necessary. Otherwise the
GER shall perform an
inspection within 24
hours and determine the
cause of the
embankment movement.
The GER shall
recommend a repair and
specify a deadline for
the repair, based on the
level of urgency of the
problem.

Any signs of
slope movement

See Item 8,
above.
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10 | Any signs of Inspect per If there are signs of | Consult with the GER
seepage around | Section 4 of the | excessive seepage | immediately to
or below report. of the embankment, | determine if an
reservoir contact the GER immediate evacuation is
immediately. necessary. Otherwise the
GER shall perform an
inspection within 24
hours and determine the
cause of the seepage.
The GER shall
recommend a repair and
specify a deadline for
the repair, based on the
level of urgency of the
problem.
11 | Any rock falls Inspect per If the rock falls are | Consult with the GER
nearby Section 4 of the | indicative of immediately to
report. movement of the determine if an
embankment or the | immediate evacuation is
immediately necessary. Otherwise the
adjacent soils or GER shall perform an
rocks, contact the inspection within 24
GER immediately. | hours and determine the
cause of the rockfall.
The GER shall
recommend a repair and
specify a deadline for
the repair, based on the
level of urgency of the
problem.
12 | Vegetation Inspect,
control maintain and
repair per
Section 4 of the
report.
13 | Control of Inspect,
burrowing maintain and
animals repair per
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Section 4 of the
report.

14 | Irrigation Check for Adjust irrigation
control overwatering. rate.
15 | Three existing Inspect, If the water level in | Consult with the GER
monitoring maintain and the wells does not immediately to
wells repair per follow the normal determine if an
Section 4 of the | relationship immediate evacuation is
report. between the wells necessary. Otherwise the

Determine the
normal
relationship
between the
water level in
the wells and
the reservoir.

and the reservoir,
contact the GER
immediately.

GER shall perform an
inspection within 10
calendar days and
determine the cause of
the rockfall. The GER
shall recommend a
repair and specify a
deadline for the repair,
based on the level of
urgency of the problem.

Regulatory Assurance

Implementation of this Operation and Maintenance plan is assured through an ongoing
condition of Major Use Permit # 3300-00-030 .
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Maintenance Costs

A detailed cost breakdown for the operation & maintenance of each area / system are
attached and made part of this document. Total estimated annual costs for each are:

Reservoir embankment = $2000

Down drain piping = $500

Water valves = $500

Landscaping = $2000

Irrigation = $500

Burrowing animals = $500

Total $6000 yearly.

Inspection Frequency

e All items above will be monitored monthly and after every large storm
(rainfall of 0.50 inch or more).
= After each seismic event as listed above.

Each inspection will be fully documented and made available upon request. Records will
be kept for a minimum of 5 years.

Sherrill Schoepe Shadow Run Ranch, LLC Post Office Box 1249 Pauma Valley, CA
92061
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EXHIBIT “B”

ENGINEERS INSPECTION REPORT

OFFICE OF THE STATE ENGINEER-DIVISION OF WATER RESOURCES - DAM SAFETY BRANCH
1313 Sherman Street, Room 818, Denver, CO 80202, (303) 866-3581

DAM NAME WDV W DIST DATE OF INSPEGTION__LL__

DAM 1D, FILE NO..C- FOREST L0, DATE OF LAST INSPECTION i,
OWNER NAME OWNER PHONE
ADDRESS 1P CODE
CONTACT NAME CONTACT PHONE
CLASS CAPACITY _______AF  SURFACE AREA AC. HEIGHT FI. CRESTLENGTH__FT  CREST WIDT4 FT
CURRENT RESTRICTION O (NO) O (VES) LEVEL_____ EPPONFILE D (NO) O (VES) SPWY WIDTH FT. FBD 1.2
INSPECTION
‘AR
REPRESENTING
-
DIRECTIONS: MARK AN X FOR CONDITIONS FOUND AND UNDERLINE WORDS THAT APFLY. GIVE LOCATION AND EXTENT WITH NUMBER
AEFERENCE |E (25) ALL ALONG SLOPE. OR SHOW IT ON SKETCH.
FIELD CONDITIONS OBSERVED
WATER LEVEL - BELOW DAM CREST ______ FT, BELOW SPILLWAY ______FT GAGE ROD
Conditions
GROUND MOISTURE CONDITION: DAY WET SNOWCOVER OTHER Observed
raoBLems NOTED: [J o NONE [ (1) RIPRAP - MISSING. SPARSE. DISPLACED, WEATHERED [ (2) WAVE EROSION-WITH SCARPS
Ew [ (3) CRACKS-WITH DISPLACEMENT [ (4) SINwHOLE [ (5) appeARs To0 STEEP [ (6) DEPRESSIONS OR BULGES  [J (7) SLIDES o EMm
w
Fraro] 1 (6) CONCRETE FACING:HOLES, CRACKS. DISPLACED. UNDERMINED [ 9) 07HeR |2 | &
£o ONGRETE FACING.H 8|2 | =2
";'._"m Comments a|u|d Em
= Q =
paosiems otes: (o) Nowe  OJq11)muts ok puootes  CJiziemosion [0 (13) CRACKS - WITH DISPLACEMENT [ (14) SINKHOLES
O 15) NoT wioe EnousH O3 (16)Low AReA [ (17 miSALIGNMENT [ (18) INADEQUATE SURFACE DRAINAGE g
- "
@ O (19) 0THER NE < @
Tl Comments. HE =
L&) O|u|a Q
2
<

DOWNSTREAM
SLOPE -

]
@
£
w
]
£
SR rrosiems wotes: [i20) none [ (21) LivesTock oaMaGE [ (22) EROSION OR GULLIES [ (23] CRACKS - WiTH DISPLACEMENT [ (24) sinknoLe | 5
<
PR (1 (25) appeans 100 sTeep (0 (26) DEPRESSION OR Bulges [ 2rysupe [ ize) soFt areas [ (29) 0TheR 2 1.
cw > 8
e Comments: o] =1 é
wno c P
z- 5|8 o
2% £°3
c
] £l |=
2 2
a
rroscems wotes: [ (3oyNoNe [ (31) SATURATED EMBANKMENT AREA [ (32) SEEPAGE EXITS ON EMBANKMENT pe
5 [ (33) SEEPAGE EXITS AT POINT SOURCE [ (34) SEEPAGE AREA AT TOE [ (35) FLOW ADJACENT T0 OUTLET [ (36) SEEPAGE INCREASED/MUDDY ]
bl OMAIN OUTFALLS SEEN __No __Yes O (37 F.ow iNcResen/MupDy [ (38) DRAIN DRY/0BSTRUCTED ol !
/ : , 3
ﬁ [J(39) OTHER Shaow focation of drans on skelch and indicate amount and quality of discharge § g §
w 2
Comments. 2
raosiews woren:  CJaoywone O (49) no cuteer Founo [ (42)POOR OPERATING ACCESS [ (43) INOPERABLE
M (] (44)UPSTREAM OR DOWNSTREAM STRUCTURE DETERIORATED  [J (45) OUTLET NOT OPERATED DURING INSPECTION
w
prll 1 useecten [ 120in0 [ 121y ves [ (46) CONDUIT DETERIORATED OR COLLAPSED [ (47) JOINTS DISPLACED [ (48) VALVE LEAKAGE ME
= s} Q
M (] (49) OTHER g &lo
o o
Comments. o
<
PROJLEMS NOTER: [ 50y NONE [ (51) NO EMERGENCY SPILLWAY FOUND [ (52) EROSION-WITH BACKCUTTING [ (53) CRACK - WITH DISPLAGEMENT
[ (54) APPEARS TO BE STRUCTURALLY INADEQUATE [ (55) APPeARS T00 SMaLL [ (56) INADEQUATE FREEBOARD [ (57) FLOW OBSTRUCTED -
[ (58) CONCRETE DETERIORATED/UNDERMINED [T (59) 0THER ol2le
NCRETE DETERIOR) EQ/UND | 8|Z|8
Comments: 8 “U‘ 2
(¥}
<

SPILLWAY OUTLET m

DC185a-85
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EXHIBIT “B”

GUIDELINES FOR DETERMINING CONDITIONS

CONDITIONS OBSERVED - APPLIES TO UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, OUTLET, SPILLWAY

GOOD

In general, this part of the struclure has a
near new appearance, and conditions ob-
served in this area do not appear to threaten
the satety of the dam.

ACCEPTABLE

Although general s-section is

POOR

surfaces may be wrregular. eroded, rutted,
spalled, or otherwise not in new condition.
Conditions in this area do not currently
appear to threaten the safety of the dam.

Conditi observed in this area appear to
threaten the safety of the dam.

CONDITIONS OBSERVED - APPLIES TO SEEPAGE

GOOD

No avid of d No
unexplained increase in flows from desuqneu
drains. All seepage is clear. Seepage con-
ditions do not appear to threaten the safety of
the dam.

ACCEPTABLE

Some seepage exisls at areas other than the
drain outlalls o other desugnea drains, No

I All seepage
is clear, Seepane COI’!dIIlOnS observed do not
currently appear to threaten the salely of the
dam.

POOR

d appear to
threaten the safety of the dam. Examples:

1) Designed drain or seepage flows have
increased without increase in reservoir level
2) Drain or seepage flows contain sediment,
e, muddy water or particles in jar samples.

3) Widespread seepage, concertrated seep-
age or ponding appears to threaten the safety
of the dam.

CONDITIONS OBSERVED - APPLIES TO MONITORING

GOOD

Monitoring includes movement surveys and
leakage measurements for all dams, and
piezometer readings lor Class | dams.
Instrumentation is |n mllame working condi-
tion. A plan for g the

and analyzing results by the owner's angineer
is in effect. Periodic inspections by owners
engineer.

ACCEPTABLE

Monitonng includes movement surveys and
leakage measurements for Class | & |l dams;
leakage measurements for Class 11l dams.
Instrumentation is in serviceable condition. A
plan for monitening instrumentation is in effect
by owner. Periodic inspections by owner

or representative. OR, NO MONITORING
REQUIRED.

POOR

All instrumentation and monitoring described
under "ACCEP'I»QBLE here for each class of
dam, are not , of req

readings are not bemg made, of unexplameo
changes in readings are nol reacted to by the
owner.

CONDITIONS OBSERVED - APPLIES TO MAINTENANCE AND REPAIR

GOOD

Dam appears to receive effective on-going
maintenance and repair, and only a few minor
items may need 1o be addressed.

ACCEPTABLE

Dam appears to receive maintenance, but
some maintenance ilems need to be ad-
dressed No major repairs are required

POOR

Dam does not appear to receive adequate
maintenance. One or more items needing
maintenance or repair has begun to threaten
the salety of the dam.

SATISFACTORY

The safety inspection indicates no conditions
that appear to threaten the safety of the dam
and the dam is dto i

torily under all design loading conditions,
Maost of the required monitoring is being
pertormed,

OVER.R'LL CONDITIONS
CONDITIONALLY SATISFACTORY

The safety ion indi of
possible structural i

UNSATISFACTORY

The safety inspection indicates definite signs
of

ol mingr displacements, etc.), whrcn if con-
ditions worsen, could lead to the failure of the
dam. Essential monitoring, inspection, and

aintenance mJsl be p as a require-
ment tor continued full or red ge in
the reservoir.

(excessive seepage.
cracks, slides, h severe

etc), which could lead to the failure of the
dam if the reservoir is used to full capacity.
The dam is judged unsate for full storage of
water.

FULL STORAGE

Dam may be used to full capacity with no con-
ditions attached.

SAFE STORAGE LEVEL
CONDITIONAL FULL STORAGE

Dam may be used to full storage if cetain
or con-

dlllon s are met,

RESTRICTION

Dam may not be used to full capacity, but
must be operated at some reduced level in
the interest of public safety.

CLASS |

Class | - Loss of human life is expected in the
event of failure of the dam, while the reservoir
s at the high water line.

CLASSIFICATION OF DAMS

CLASS Il

Class Il - Significant damage to improved
property is expacted in the event of failure of
the dam while the reservoir is at the high
water line, but no loss of human life is
awnactad
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EXHIBIT “B”

DAM NAME: DAM 1D: DAE___/ [/
POl £X1STING INSTRUMENTATION FOUND LJ (11O)NONE L3 (111) GAGE ROD _ LJ (112) PIEZOMETERS L] (113) SEEPAGE WEIRS/FLUMES
S SEEPAGE WEIRS/FLUM
B [ (114) survey moNuments  [J (115) OTHER w
E MONITORING OF INSTRUMENTATION: D (11680 D (117)vEs  pemioDic INSPECTIONS BY: [ (118) owner [ (115) ENGINEER § 4 ©
- Comments: § 8 §
o Q O
E <
PROBLEMS NOTED: [ (50) NONE [ (61) ACCESS ROAD NEEDS MAINTENANCE [ (62) CATTLE DAMAGE
P [ (63) BRUSH ON UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, TOE [ (64) TREES ON UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, TOE 1)
T e et e o S B e el A B 3 reee DIUFGTHEAN SU B VREST, DUWNITHENM SLOFE. TOE. it
Eaz [ (65) RODENT ACTIVITY ON UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, TOE [ (66) DETERIORATED GONGRETE-FACING, OUTLET, SPILLWAY w E&
¢ CTIVITY ON UPSTREAM SLOPE  DOWNSTREAM SLOPE. TOE  LJ (66) DETERIORATI ‘ONCRETE-FAGING, OUTLET, SPILLWAY u
& b4 [ (67) GATE AND OPERATING MECHANISM NEED MAINTENANCE [ (68) OTHER & g b 5&
La § 58 e
zg Q[T pdal
ag 2 BB
= L4
= =

REMARKS:

OVERALL
CONDITIONS
OVERALL
CONDITIONS

Based on this Salety Inspection and recent file review, the overall condition 15 determined 1o be:

O 71 samisFAcTORY [ 72 CONDITIONALLY SATISFACTORY O 73 UNSATISFACTORY

ITEMS REQUIRING ACTION BY OWNER
TO IMPROVE THE SAFETY OF THE DAM

MAINTENANCE - MINOR REPAIR - MONITORING
[J(80) PROVIDE ADDITIONAL RIPRAP:
[J(81) LUBRICATE AND OPERATE OUTLET GATES THROUGH FULL CYCLE:
[J(82) CLEAR TREES AND/OR BRUSH FROM
[J(83) INITIATE RODENT CONTROL PROGRAM AND PROPERLY BACKFILL EXISTING HOLES:
[J (84) GRADE CREST TO A UNIFORM ELEVATION WITH DRAINAGE TO THE UPSTREAM SLOPE:

olr ownaer or oparator,

condition of the subject dam. The sols

[ (85) PROVIDE SURFACE FOR
£ O ee) 1
% [J(87) DEVELOP AND SUBMIT AN EMERGENCY PREF PLAN.
] Ose) omHer
E O 89 oTHER:
-

ENGINEENING - EMPLOY AN ENGINEER EXPERIENCED IN DESIGN AND CONSTRICTION OF OAMS T0: (Plans & Specificalion must be approved by State Engineer price lo conslruction)
[ (90) PREPARE PLANS AND SPECIFICATIONS FOR THE REHABILITATION OF THE DAM
[J491) PREPARE AS-BUILT OF:
[Os2) PERFORM A GEOTECHNICAL INVESTIGATION TO EVALUATE THE STABILITY OF THE DAM:
O (93) PERFORM A HYDROLOGIC STUDY T0 DETERMINE REQUIRED SPILLWAY SIZE:
[J(34) PREPARE PLANS AND SPECIFICATIONS FOR AN ADEQUATE SPILLWAY:
Ol 95 SET UP A MONITORING SYSTEM INCLUDING WORK SHEETS, REDUCED DATA AND GRAPHED RESULTS
[J(96) PERFORM AM INTERNAL INSPECTION OF THE DUTLET
a7 OTHER
CJiss) OTHER
99 omHeER

by providing this dam safety inspaction report, does not

SAFE STORAGE LEVEL RECOMMENDED AS A RESULT OF THIS INSPECTION

FT ELOW DAMS CREST
[0 (102) CONDITIONAL FULL STORAGE crnﬁﬂ%ﬁ?ﬁa ‘}%"E; o FT BELOW SPILLWAY CREST
ILL
[3(103) RECOMMENDED RESTRICTION ——— FT. GAGE HEIGHT
NO STORAGE-MAINTAIN DUTLET FULLY OPEN

O oy FuLL STORAGE

REASON FOR RESTRICTION

ACTIONS REQUIRED FOR CONDITIONAL FULL STORAGE OR CONTINUED STORAGE AT THE RESTRICTED LEVEL

Engineers Owner's

Swgnature - Signature DATE / /
TWREAGWRER S REPRESENTATIV

DC-22-26493-86 PWNERIOWNER 5 REPRESENTATIVE pp 2ol _
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EXHIBIT “B”

DIAK NAME —— Dar 1D DATE
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OPERATION & MAINTENANCE PLAN

For
SHADOW RUN RANCH

TM 5223

Preparation/Revision Date:
November 21, 2013

May 19, 2014

Prepared for:
Sherrill Ann Schoepe, General Partner
Shadow Run Ranch, LI.C
P.O. Box 1249
Pauma Valley, CA 920061

Telephone: (760) 742-1893

Prepared by:
Masson & Associates, Inc.
200 East Washington Avenue, Suite 200
Escondido, CA 92025

Telephone: (760) 741-3570
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Regional map:
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Reservoir area:
1.0 Purpose of Document

The proposed project’s HOA, County of San Diego as well as the ongoing agricultural
operations and future home owners of the project are stakeholders in this Operations and
Maintenance Plan (O&M). The following is an outline of the system and elements affected by
this O&M. The operation and maintenance of the existing reservoir are the responsibility of
the project proponent and their successors in title. The operation and maintenance
associated with the existing reservoir are discussed below. The discussion includes a routine
action, maintenance indicator, field observation methods, frequency, and maintenance
activity. Costs associated with each activity are included. The scope and purpose of this O0&M
is to ensure the operational items associated with the existing reservoir are working properly
and the safety and stability of the reservoir are maintained at optimum working levels.

The Four primary maintenance areas for the reservoir are as follows:

1. Reservoir embankment [AREA 1]
a. Stability
b. Landscaping
c. Irrigation
d. Burrowing animals
2. Reservoir spillway [AREA 2]
a. Stability
b. Energy dissipaters
c. Scour
3. Reservoir drain lines [AREA-3]
a. Pipeline condition
b. Shutoff valves
c. Drain valves
4. Monitoring wells [AREA-4]
a. Depth to ground water

The landscape architect should choose plant coverage for slope protection and erosion control
along the outer edge of the reservoir embankment that will be high in erosion control value with
shallow root systems and which will deter small burrowing animals. The reservoir slope
embankment shall be watered sparingly to maintain landscape coverage for erosion control.

2.0 Facilities and Resources

The facilities and resources identified to be managed and inspected are shown above and
attached as graphic EXHIBIT “A” - “RESERVOIR AREAS”. The management and
inspection of the reservoir will be the responsibility of the ownership of the recreational open
space lot 47 of TM 5223 (the homeowners association (HOA)). The property manager(s) of the
HOA shall at all times have a qualified grove manager(s) that will be employed by said HOA
and have a set number of hours dedicated monthly to inspect and fill out inspection reports in
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conformance with this Operations and Maintenance Plan. The Grove Manager will receive on-
site training in the proper maintenance and repair of the facility. The HOA shall dedicate $6,000
yearly and have a reserve fund to anticipate any startup and ongoing maintenance of the reservoir
systems. Additionally the reservoir shall be inspected by a registered Civil Engineer or registered
Geologist on a yearly basis for any additional recommendations.

3.0 Operations

The goal of this O&M is to ensure safety and operational conditions of all reservoir systems on a
monthly basis. This includes; testing the valves on the two (2) 6” irrigation/down drain lines and
the one (1) 10” down drain line. These valves and pipes shall be maintained and operational so
that they can be utilized in case of an emergency to drawdown % the reservoir capacity within 7
days, and completely drain the reservoir within 20 days.

The report shall contain, at a minimum, the following items: Example inspection report attached
as Exhibit “B”.

Inspection Protocol: Inspections will include:

¢ Date of inspection e Overall embankment stability
e Reservoir level e Any signs of slope movement
e Water use in previous month e Any signs of seepage around or
e Note any unusual signs of changed below reservoir
water levels e Any rock falls nearby
e Condition of the spillway e Vegetation control
e Check scour and erosion e Control of burrowing animals
e Condition of the 6” drain line e Irrigation control
e Condition of the 10” drain line e Three existing monitoring wells
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Inspections:

The grove manager shall visually inspect on a monthly basis, the entire slope
embankment [Area 1] of the reservoir including the spillway [Area 2] looking for any
settlement, surface cracking, burrowing animals, overwatering and seepage. In addition
the (2) 6 drain line pipes and (1) 10” drain line pipe [Area 3] shall be tested monthly, to
ensure the valves and drain capacities are working properly.

On a monthly basis, or if an earthquake is felt at or near the reservoir (as outlined below),
measure and record the depth to groundwater in the three existing monitoring wells at the
top of the reservoir embankment [Area 4]. The HOA shall be notified immediately if any
substantially changed groundwater levels are indicated. The reports shall be submitted to
the HOA and COSD within 10 working days of the date of the inspection and will be
filed in the HOA manager’s office and shall be stored for 5 years.

Special inspections:

If an earthquake occurs at or near the reservoir, or has been reported to occur, within the
following criteria, immediate inspection shall be required:

M > 4.0 w/in 25 miles,
M > 5.0 w/in 50 miles,
M > 6.0 w/in 75 miles,
M > 7.0 w/in 125 miles,
M > 8.0 w/in 200 miles,

If such an earthquake occurs, the following items shall be inspected and reported upon:

e Date of inspection e Overall embankment stability
e Reservoir level e Any signs of slope movement
e Water use in previous month e Any signs of seepage around or

e Note any unusual signs of below reservoir

changed water levels Any rock falls nearby
Condition of the spillway Vegetation control

Check scour and erosion Control of burrowing animals
Condition of the 6 drain line Irrigation control

Condition of the 10” drain line Three existing monitoring wells

Repairs recommended in the inspection reports shall be accomplished within: 10
working days, or immediately for repairs that are mandated by reservoir stability issues.
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4.0 Maintenance / Repair

IMPLEMENTATION AND MAINTENANCE REQUIREMENTS

The primary maintenance requirements for the reservoir are as follows:

e Weed, prune, and water, especially during plant establishment

e Keep landscape healthy and clean

e The grounds, consisting of the inner embankment and the perimeter pad, shall be free
of large deep rooted trees and bushes

e Maintain control of small burrowing animals

e When encountered burrowing animals shall be removed and any holes filled in

Aesthetic and Functional Maintenance:

Aesthetic maintenance is important for public acceptance of facilities. Functional
maintenance is important for performance and safety reasons.

Both forms of maintenance will be combined into overall system maintenance.
Aesthetic Maintenance
The following activities will be included in the aesthetics maintenance program:

Replace dead or dying plants.

Weed Control.

Weeds will be removed through mechanical means.

Herbicide will not be used because these chemicals impact the water quality.
Prune overgrown plants.

Functional Maintenance

Components of a Functional Maintenance program include Preventive Maintenance and
Corrective Maintenance.

a. Preventive Maintenance - Preventive maintenance activities to be instituted are:

e Trash and Debris. During each inspection, debris and trash removal will be
conducted.

e Down drain outlet piping: Visual inspection of (2) 6” drain line pipes and (1) 10”
drain line pipe shall be inspected and checked for leaking and or corrosive
condition.

e Test down drain system. During each inspection, each down drain pipe shall be
tested. Open valves and check valves and piping for any leaking.
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e Sediment Removal. Sediment accumulation, as part of the operation and
maintenance program at the spillway, will be monitored quarterly during the dry
season, and after every large storm (0.50 inch), and monthly during the wet
season. If accumulation of debris or sediment is determined to cause of decline in
design performance, prompt action (i.e., within ten working days) will be taken to
restore to design performance standards. Actions will include removal of
sediment. Characterization and appropriate disposal of sediment will comply with
applicable local, county, state, or federal requirements.

e Removal of Standing Water - Standing water must be removed if it contributes to
the development of aquatic plant communities or mosquito breeding areas. Water
standing for more than 96 hours will be removed.

e Fertilization — Any vegetation seed mix will be designed so that fertilization and
irrigation (after establishment of the planting) is not necessary. Fertilizers will not
be used to maintain the vegetation.

e On a monthly basis, and if an earthquake is felt at or near the reservoir (as
outlined above) measure and record the depth to groundwater in the three existing
monitoring wells at the top of the reservoir embankment. Notify the HOA and the
Geotechnical Engineer of Record immediately if any substantially changed
groundwater levels are indicated.

b. Corrective Maintenance - Corrective maintenance is required on an emergency or
non-routine basis to correct problems and to restore the intended operation and safe
function.

Corrective maintenance activities include:

e Removal of Debris and Sediment - Sediment, debris and trash, which impede the
hydraulic functioning of reservoir spillway and vegetative growth, will be
removed and properly disposed.

e Down drain outlet piping — two (2) 6” drain line pipes and one (1) 10” drain line
pipe. Paint exposed piping, poly-wrap pipe protection if necessary, replace
damaged sections.

e Test down drain system. Replace valves if necessary.

e Embankment and Slope Repairs — Damaged to slopes and embankments will be
evidenced by erosion or collapsed surface areas. Once deemed necessary, damage
to the slopes of the reservoir embankment will be repaired (within 10 working
days).

e Erosion Repair — Erosion will be evident by rills or small gullies in the surfaces of
the reservoir embankment slope. Corrective steps will be taken to prevent loss of
soil and any subsequent danger to the performance of the reservoir embankment.
There are a number of corrective actions that can be taken. These include
temporary measures such as erosion control blankets or reducing flow through the
area. Designers or contractors will be consulted to address erosion problems if the
solution is not evident.

e Elimination of Animal Burrows - Animal burrows (evidenced by holes &
mounds) will be filled and steps taken to remove the animals if burrowing
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problems continue to occur (filling and compacting). If the problem persists,
vector control specialists will be consulted regarding removal steps. This
consulting is necessary as the threat of rabies in some areas may necessitate the
animals being destroyed rather than relocated. If the reservoir embankment
performance is affected, abatement will begin. Otherwise, abatement will be
performed annually in September.

e General Facility Maintenance - In addition to the above elements of corrective
maintenance, general corrective maintenance will address the overall facility and
its associated components. If corrective maintenance is being done to one
component, other components will be inspected to see if maintenance is needed.

e Replace dead or dying plant material.

Table 1: Shadow Run Ranch Reservoir Operations and Maintenance Plan Schedule

Action Responsible | Frequency Threshold for Action Reporting
Party Requirement
Inspect HOA, Grove | Monthly or | As regularly scheduled for | Reservoir
Embankment, | Manager as needed | the month or after any Maintenance
Reservoir, ground shaking, Record
Spillway unexpected change in Monthly
water level, reported Entry or after
change in embankment specific
vegetation cover or report | incident
of changes by residences.
Inspect HOA, Annually As regularly scheduled for | Reservoir
Embankment, | Geotechnical | or as the year or as requested Maintenance
Reservaoir, Engineer needed by HOA Record
Spillway Annual Entry
or after
specific call
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Table 2: Observations Triggering Non-Routine Maintenance and Repairs

No. | Inspection

Procedure

Trigger

Follow-up

1 Reservoir level

Determine
normal range of
elevation
changes
considering
rainfall,
humidity,
temperature,
grove irrigation
rates, etc.

If the reservoir
level drops more
than 15% beyond
the expected
amount, and there
is no visible
leakage or seepage,
or pipe leakage,
contact the
Geotechnical
Engineer of Record
(GER)
immediately.

Geotechnical Engineer
of Record shall perform
an inspection within 10
calendar days and
determine the cause of
the unexpected drop in
reservoir level. The
GER shall recommend a
repair and specify a
deadline for the repair,
based on the level of
urgency of the problem.

2 Water use in

previous month

CF

See Item 1, above

3 Note any

changed water
levels

unusual signs of

See Item 1, above

4 Condition of the

spillway

Inspect per
Section 4 of the
report.

If there are any
cracks, or leaks in
the spillway,
contact the Civil
Engineer of Record
(CER)
immediately.

The CER shall perform
an inspection within 10
calendar days and
determine the cause of
the leaks or cracks. The
CER shall recommend a
repair and specify a
deadline for the repair,
based on the level of
urgency of the problem.

5 Check scour
and erosion

Inspect per
Section 4 of the
report.

If there is any
evidence of
excessive (more
than 6”°) scour or
erosion below the

The CER shall perform
an inspection within 10
calendar days and
determine the cause of
the excessive scour or
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spillway, or on the
embankment,
contact the Civil
Engineer of Record
(CER). Otherwise,
follow the
procedures in
Section 4 of the
report.

erosion. The CER shall
recommend a repair and
specify a deadline for
the repair, based on the
level of urgency of the
problem.

Condition of the
6” drain line

Inspect per
Section 4 of the
report.

If valves do not
operate properly,
repair or replace
within 14 calendar
days.

Condition of the
10” drain line

Inspect per
Section 4 of the
report.

If valves do not
operate properly,
repair or replace
within 14 calendar
days.

Overall
embankment
stability

Inspect per
Section 4 of the
report.

If there are signs of
movement of the
embankment,
contact the GER
immediately.

Consult with the GER
immediately to
determine if an
immediate evacuation is
necessary. Otherwise the
GER shall perform an
inspection within 24
hours and determine the
cause of the
embankment movement.
The GER shall
recommend a repair and
specify a deadline for
the repair, based on the
level of urgency of the
problem.

Any signs of
slope movement

See Item 8,
above.
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10 | Any signs of Inspect per If there are signs of | Consult with the GER
seepage around | Section 4 of the | excessive seepage | immediately to
or below report. of the embankment, | determine if an
reservoir contact the GER immediate evacuation is
immediately. necessary. Otherwise the
GER shall perform an
inspection within 24
hours and determine the
cause of the seepage.
The GER shall
recommend a repair and
specify a deadline for
the repair, based on the
level of urgency of the
problem.
11 | Any rock falls Inspect per If the rock falls are | Consult with the GER
nearby Section 4 of the | indicative of immediately to
report. movement of the determine if an
embankment or the | immediate evacuation is
immediately necessary. Otherwise the
adjacent soils or GER shall perform an
rocks, contact the inspection within 24
GER immediately. | hours and determine the
cause of the rockfall.
The GER shall
recommend a repair and
specify a deadline for
the repair, based on the
level of urgency of the
problem.
12 | Vegetation Inspect,
control maintain and
repair per
Section 4 of the
report.
13 | Control of Inspect,
burrowing maintain and
animals repair per
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Section 4 of the
report.

14 | Irrigation Check for Adjust irrigation
control overwatering. rate.
15 | Three existing Inspect, If the water level in | Consult with the GER
monitoring maintain and the wells does not immediately to
wells repair per follow the normal determine if an
Section 4 of the | relationship immediate evacuation is
report. between the wells necessary. Otherwise the

Determine the
normal
relationship
between the
water level in
the wells and
the reservoir.

and the reservoir,
contact the GER
immediately.

GER shall perform an
inspection within 10
calendar days and
determine the cause of
the rockfall. The GER
shall recommend a
repair and specify a
deadline for the repair,
based on the level of
urgency of the problem.

Regulatory Assurance

Implementation of this Operation and Maintenance plan is assured through an ongoing
condition of Major Use Permit # 3300-00-030 .
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Maintenance Costs

A detailed cost breakdown for the operation & maintenance of each area / system are
attached and made part of this document. Total estimated annual costs for each are:

Reservoir embankment = $2000

Down drain piping = $500

Water valves = $500

Landscaping = $2000

Irrigation = $500

Burrowing animals = $500

Total $6000 yearly.

Inspection Frequency

e All items above will be monitored monthly and after every large storm
(rainfall of 0.50 inch or more).
= After each seismic event as listed above.

Each inspection will be fully documented and made available upon request. Records will
be kept for a minimum of 5 years.

Sherrill Schoepe Shadow Run Ranch, LLC Post Office Box 1249 Pauma Valley, CA
92061
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EXHIBIT “B”

ENGINEERS INSPECTION REPORT

OFFICE OF THE STATE ENGINEER-DIVISION OF WATER RESOURCES - DAM SAFETY BRANCH
1313 Sherman Street, Room 818, Denver, CO 80202, (303) 866-3581

DAM NAME WDV W DIST DATE OF INSPEGTION__LL__

DAM 1D, FILE NO..C- FOREST L0, DATE OF LAST INSPECTION i,
OWNER NAME OWNER PHONE
ADDRESS 1P CODE
CONTACT NAME CONTACT PHONE
CLASS CAPACITY _______AF  SURFACE AREA AC. HEIGHT FI. CRESTLENGTH__FT  CREST WIDT4 FT
CURRENT RESTRICTION O (NO) O (VES) LEVEL_____ EPPONFILE D (NO) O (VES) SPWY WIDTH FT. FBD 1.2
INSPECTION
‘AR
REPRESENTING
-
DIRECTIONS: MARK AN X FOR CONDITIONS FOUND AND UNDERLINE WORDS THAT APFLY. GIVE LOCATION AND EXTENT WITH NUMBER
AEFERENCE |E (25) ALL ALONG SLOPE. OR SHOW IT ON SKETCH.
FIELD CONDITIONS OBSERVED
WATER LEVEL - BELOW DAM CREST ______ FT, BELOW SPILLWAY ______FT GAGE ROD
Conditions
GROUND MOISTURE CONDITION: DAY WET SNOWCOVER OTHER Observed
raoBLems NOTED: [J o NONE [ (1) RIPRAP - MISSING. SPARSE. DISPLACED, WEATHERED [ (2) WAVE EROSION-WITH SCARPS
Ew [ (3) CRACKS-WITH DISPLACEMENT [ (4) SINwHOLE [ (5) appeARs To0 STEEP [ (6) DEPRESSIONS OR BULGES  [J (7) SLIDES o EMm
w
Fraro] 1 (6) CONCRETE FACING:HOLES, CRACKS. DISPLACED. UNDERMINED [ 9) 07HeR |2 | &
£o ONGRETE FACING.H 8|2 | =2
";'._"m Comments a|u|d Em
= Q =
paosiems otes: (o) Nowe  OJq11)muts ok puootes  CJiziemosion [0 (13) CRACKS - WITH DISPLACEMENT [ (14) SINKHOLES
O 15) NoT wioe EnousH O3 (16)Low AReA [ (17 miSALIGNMENT [ (18) INADEQUATE SURFACE DRAINAGE g
- "
@ O (19) 0THER NE < @
Tl Comments. HE =
L&) O|u|a Q
2
<

DOWNSTREAM
SLOPE -

]
@
£
w
]
£
SR rrosiems wotes: [i20) none [ (21) LivesTock oaMaGE [ (22) EROSION OR GULLIES [ (23] CRACKS - WiTH DISPLACEMENT [ (24) sinknoLe | 5
<
PR (1 (25) appeans 100 sTeep (0 (26) DEPRESSION OR Bulges [ 2rysupe [ ize) soFt areas [ (29) 0TheR 2 1.
cw > 8
e Comments: o] =1 é
wno c P
z- 5|8 o
2% £°3
c
] £l |=
2 2
a
rroscems wotes: [ (3oyNoNe [ (31) SATURATED EMBANKMENT AREA [ (32) SEEPAGE EXITS ON EMBANKMENT pe
5 [ (33) SEEPAGE EXITS AT POINT SOURCE [ (34) SEEPAGE AREA AT TOE [ (35) FLOW ADJACENT T0 OUTLET [ (36) SEEPAGE INCREASED/MUDDY ]
bl OMAIN OUTFALLS SEEN __No __Yes O (37 F.ow iNcResen/MupDy [ (38) DRAIN DRY/0BSTRUCTED ol !
/ : , 3
ﬁ [J(39) OTHER Shaow focation of drans on skelch and indicate amount and quality of discharge § g §
w 2
Comments. 2
raosiews woren:  CJaoywone O (49) no cuteer Founo [ (42)POOR OPERATING ACCESS [ (43) INOPERABLE
M (] (44)UPSTREAM OR DOWNSTREAM STRUCTURE DETERIORATED  [J (45) OUTLET NOT OPERATED DURING INSPECTION
w
prll 1 useecten [ 120in0 [ 121y ves [ (46) CONDUIT DETERIORATED OR COLLAPSED [ (47) JOINTS DISPLACED [ (48) VALVE LEAKAGE ME
= s} Q
M (] (49) OTHER g &lo
o o
Comments. o
<
PROJLEMS NOTER: [ 50y NONE [ (51) NO EMERGENCY SPILLWAY FOUND [ (52) EROSION-WITH BACKCUTTING [ (53) CRACK - WITH DISPLAGEMENT
[ (54) APPEARS TO BE STRUCTURALLY INADEQUATE [ (55) APPeARS T00 SMaLL [ (56) INADEQUATE FREEBOARD [ (57) FLOW OBSTRUCTED -
[ (58) CONCRETE DETERIORATED/UNDERMINED [T (59) 0THER ol2le
NCRETE DETERIOR) EQ/UND | 8|Z|8
Comments: 8 “U‘ 2
(¥}
<

SPILLWAY OUTLET m

DC185a-85
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EXHIBIT “B”

GUIDELINES FOR DETERMINING CONDITIONS

CONDITIONS OBSERVED - APPLIES TO UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, OUTLET, SPILLWAY

GOOD

In general, this part of the struclure has a
near new appearance, and conditions ob-
served in this area do not appear to threaten
the satety of the dam.

ACCEPTABLE

Although general s-section is

POOR

surfaces may be wrregular. eroded, rutted,
spalled, or otherwise not in new condition.
Conditions in this area do not currently
appear to threaten the safety of the dam.

Conditi observed in this area appear to
threaten the safety of the dam.

CONDITIONS OBSERVED - APPLIES TO SEEPAGE

GOOD

No avid of d No
unexplained increase in flows from desuqneu
drains. All seepage is clear. Seepage con-
ditions do not appear to threaten the safety of
the dam.

ACCEPTABLE

Some seepage exisls at areas other than the
drain outlalls o other desugnea drains, No

I All seepage
is clear, Seepane COI’!dIIlOnS observed do not
currently appear to threaten the salely of the
dam.

POOR

d appear to
threaten the safety of the dam. Examples:

1) Designed drain or seepage flows have
increased without increase in reservoir level
2) Drain or seepage flows contain sediment,
e, muddy water or particles in jar samples.

3) Widespread seepage, concertrated seep-
age or ponding appears to threaten the safety
of the dam.

CONDITIONS OBSERVED - APPLIES TO MONITORING

GOOD

Monitoring includes movement surveys and
leakage measurements for all dams, and
piezometer readings lor Class | dams.
Instrumentation is |n mllame working condi-
tion. A plan for g the

and analyzing results by the owner's angineer
is in effect. Periodic inspections by owners
engineer.

ACCEPTABLE

Monitonng includes movement surveys and
leakage measurements for Class | & |l dams;
leakage measurements for Class 11l dams.
Instrumentation is in serviceable condition. A
plan for monitening instrumentation is in effect
by owner. Periodic inspections by owner

or representative. OR, NO MONITORING
REQUIRED.

POOR

All instrumentation and monitoring described
under "ACCEP'I»QBLE here for each class of
dam, are not , of req

readings are not bemg made, of unexplameo
changes in readings are nol reacted to by the
owner.

CONDITIONS OBSERVED - APPLIES TO MAINTENANCE AND REPAIR

GOOD

Dam appears to receive effective on-going
maintenance and repair, and only a few minor
items may need 1o be addressed.

ACCEPTABLE

Dam appears to receive maintenance, but
some maintenance ilems need to be ad-
dressed No major repairs are required

POOR

Dam does not appear to receive adequate
maintenance. One or more items needing
maintenance or repair has begun to threaten
the salety of the dam.

SATISFACTORY

The safety inspection indicates no conditions
that appear to threaten the safety of the dam
and the dam is dto i

torily under all design loading conditions,
Maost of the required monitoring is being
pertormed,

OVER.R'LL CONDITIONS
CONDITIONALLY SATISFACTORY

The safety ion indi of
possible structural i

UNSATISFACTORY

The safety inspection indicates definite signs
of

ol mingr displacements, etc.), whrcn if con-
ditions worsen, could lead to the failure of the
dam. Essential monitoring, inspection, and

aintenance mJsl be p as a require-
ment tor continued full or red ge in
the reservoir.

(excessive seepage.
cracks, slides, h severe

etc), which could lead to the failure of the
dam if the reservoir is used to full capacity.
The dam is judged unsate for full storage of
water.

FULL STORAGE

Dam may be used to full capacity with no con-
ditions attached.

SAFE STORAGE LEVEL
CONDITIONAL FULL STORAGE

Dam may be used to full storage if cetain
or con-

dlllon s are met,

RESTRICTION

Dam may not be used to full capacity, but
must be operated at some reduced level in
the interest of public safety.

CLASS |

Class | - Loss of human life is expected in the
event of failure of the dam, while the reservoir
s at the high water line.

CLASSIFICATION OF DAMS

CLASS Il

Class Il - Significant damage to improved
property is expacted in the event of failure of
the dam while the reservoir is at the high
water line, but no loss of human life is
awnactad
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EXHIBIT “B”

DAM NAME: DAM 1D: DAE___/ [/
POl £X1STING INSTRUMENTATION FOUND LJ (11O)NONE L3 (111) GAGE ROD _ LJ (112) PIEZOMETERS L] (113) SEEPAGE WEIRS/FLUMES
S SEEPAGE WEIRS/FLUM
B [ (114) survey moNuments  [J (115) OTHER w
E MONITORING OF INSTRUMENTATION: D (11680 D (117)vEs  pemioDic INSPECTIONS BY: [ (118) owner [ (115) ENGINEER § 4 ©
- Comments: § 8 §
o Q O
E <
PROBLEMS NOTED: [ (50) NONE [ (61) ACCESS ROAD NEEDS MAINTENANCE [ (62) CATTLE DAMAGE
P [ (63) BRUSH ON UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, TOE [ (64) TREES ON UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, TOE 1)
T e et e o S B e el A B 3 reee DIUFGTHEAN SU B VREST, DUWNITHENM SLOFE. TOE. it
Eaz [ (65) RODENT ACTIVITY ON UPSTREAM SLOPE, CREST, DOWNSTREAM SLOPE, TOE [ (66) DETERIORATED GONGRETE-FACING, OUTLET, SPILLWAY w E&
¢ CTIVITY ON UPSTREAM SLOPE  DOWNSTREAM SLOPE. TOE  LJ (66) DETERIORATI ‘ONCRETE-FAGING, OUTLET, SPILLWAY u
& b4 [ (67) GATE AND OPERATING MECHANISM NEED MAINTENANCE [ (68) OTHER & g b 5&
La § 58 e
zg Q[T pdal
ag 2 BB
= L4
= =

REMARKS:

OVERALL
CONDITIONS
OVERALL
CONDITIONS

Based on this Salety Inspection and recent file review, the overall condition 15 determined 1o be:

O 71 samisFAcTORY [ 72 CONDITIONALLY SATISFACTORY O 73 UNSATISFACTORY

ITEMS REQUIRING ACTION BY OWNER
TO IMPROVE THE SAFETY OF THE DAM

MAINTENANCE - MINOR REPAIR - MONITORING
[J(80) PROVIDE ADDITIONAL RIPRAP:
[J(81) LUBRICATE AND OPERATE OUTLET GATES THROUGH FULL CYCLE:
[J(82) CLEAR TREES AND/OR BRUSH FROM
[J(83) INITIATE RODENT CONTROL PROGRAM AND PROPERLY BACKFILL EXISTING HOLES:
[J (84) GRADE CREST TO A UNIFORM ELEVATION WITH DRAINAGE TO THE UPSTREAM SLOPE:

olr ownaer or oparator,

condition of the subject dam. The sols

[ (85) PROVIDE SURFACE FOR
£ O ee) 1
% [J(87) DEVELOP AND SUBMIT AN EMERGENCY PREF PLAN.
] Ose) omHer
E O 89 oTHER:
-

ENGINEENING - EMPLOY AN ENGINEER EXPERIENCED IN DESIGN AND CONSTRICTION OF OAMS T0: (Plans & Specificalion must be approved by State Engineer price lo conslruction)
[ (90) PREPARE PLANS AND SPECIFICATIONS FOR THE REHABILITATION OF THE DAM
[J491) PREPARE AS-BUILT OF:
[Os2) PERFORM A GEOTECHNICAL INVESTIGATION TO EVALUATE THE STABILITY OF THE DAM:
O (93) PERFORM A HYDROLOGIC STUDY T0 DETERMINE REQUIRED SPILLWAY SIZE:
[J(34) PREPARE PLANS AND SPECIFICATIONS FOR AN ADEQUATE SPILLWAY:
Ol 95 SET UP A MONITORING SYSTEM INCLUDING WORK SHEETS, REDUCED DATA AND GRAPHED RESULTS
[J(96) PERFORM AM INTERNAL INSPECTION OF THE DUTLET
a7 OTHER
CJiss) OTHER
99 omHeER

by providing this dam safety inspaction report, does not

SAFE STORAGE LEVEL RECOMMENDED AS A RESULT OF THIS INSPECTION

FT ELOW DAMS CREST
[0 (102) CONDITIONAL FULL STORAGE crnﬁﬂ%ﬁ?ﬁa ‘}%"E; o FT BELOW SPILLWAY CREST
ILL
[3(103) RECOMMENDED RESTRICTION ——— FT. GAGE HEIGHT
NO STORAGE-MAINTAIN DUTLET FULLY OPEN

O oy FuLL STORAGE

REASON FOR RESTRICTION

ACTIONS REQUIRED FOR CONDITIONAL FULL STORAGE OR CONTINUED STORAGE AT THE RESTRICTED LEVEL

Engineers Owner's

Swgnature - Signature DATE / /
TWREAGWRER S REPRESENTATIV

DC-22-26493-86 PWNERIOWNER 5 REPRESENTATIVE pp 2ol _

Attachment 5 - Reservoir O M - (06-30-2014).docx Page 17 of 18



EXHIBIT “B”

DIAK NAME —— Dar 1D DATE

Attachment 5 - Reservoir O M - (06-30-2014).docx Page 18 of 18



ATTACHMENT -6

4201 - drainage study-complete-september 2019-submittal - 2019-1011
11/22/2019

62



RESERVOIR DRAWDOWN CALCULATIONS

For
SHADOW RUN RANCH

TM 5223

Preparation/Revision Date:

November 25, 2013

Prepared for:
Sherrill Ann Schoepe, General Partner
Shadow Run Ranch, LL.C
P.O. Box 1249
Pauma Valley, CA 92061

Telephone: (760) 742-1893

Prepared by:
Masson & Associates, Inc.
200 East Washington Avenue, Suite 200
Escondido, CA 92025

Telephone: (760) 741-3570

Tuesday, November 26, 2013
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Regional map:
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EXISTING 24" OUTLET
(EL 1085.4)

+1082.6 WATER SURFACE
ELEVATION AT SPILLWAY

SPILLWAY [AREA 2]

EXISTING 6"
QUTLET PIPE

EXISTING 10"
DISCHARGE PIPE

DRAIN VALVE
[AREA 3]

DRAIN VALVE
[AREA 3]

Dare: October 30, 2013 - 3:50 PM by: dmasson - Flle: \dwg\04\4201\prod\tm\rev-sr76\4201-tm-SR74-xyz.dwg

N
AREA = 212456 SF. / 488 AC.\\

3\ '\\._
W\ \
\ ]

DRAINAGE

& ASSOCIATES,INC.
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Per the exhibit above there are two existing drawdown pipes 6’ and 10’ that can be used to
drain the entire reservoir within 3 days per the calculations provided below.

PROJECT NO.;
DESCRIPTION:
CALCULATED BY: DaTE:
CHECKED BY: DATE
SHEET OF .
SCALE: _
Fipds BT 8" TAF L dibin el The el olime
days —t
: L M| L |}
1 GO 2 }
QL4 AR 1a = | !
)i
0. 25 £ .
| 1) e io;’i-ioi"o o wlag =|idy |
b Y “. | 1 g _ﬁ : 'I
1A .-}??%i {v oy | i '
e ) A T L o
Y RE 74 2 2 ;
A g S
fostpuligs 4 | -
: : k18 d Bea | fe o
(;}.;\-‘f'c_.’f_l |3 { 0 -2.:‘:’\' ;‘:..-.(Q-Efzs' X [a] U N YAPS :
.l O-C !.,71 " ] 2 L # - :
4 ! | ; ; v ®
IP‘: el dlal Ay ralS | det] vix 0 49 it | | Y= !g:g:_"to?? 2.0l08%dag 5]
4‘2,_/] et ol Jd ot dale) 44
P : 2lrd [2 - : ]% |72 3N 15
- [t s : Y L
.q;s;_om 3.(1:(loly ,)\:\CL@J slp.odl ?qé' :'
AAG 1 LI 8 tpdatsiesl Ve | | VAo o Ar foif :
B \‘ .rb 1 o rd b i .‘ #
(=50 9,89 o Cubljcl-ife a
VI [ L [8o%82a | kdsFalo|< |
C[*QL.._ g.-f2 . b2 s,
E_'.xg_ 94 hle e
=3 L. 0 ::19(-‘4% - ! 1
i e & 1 i
o T [y T Gz _Q‘l.l v | £ K I‘ Fn” 1”” J(:u'u_ ']l.lTl’r_ KES'!LJW; v - I[)'erm:_g—str.g i —é
inl 4 dajsl ; . A bl
200 EAST WASHINGTON AVENUE, SUITE 200 ESCONDIDO, CA 92025  TEL (760) 741-3570  FAX (760) 741-1786
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LEGEND

SYMBOL DESCRIPTION
o’ ! N N N
BASIN BOUNDARY . / NN \\3400\?/ SN
-- PROPERTY BOUNDARY '
—_———— SOIL GROUP BOUNDARY -
e — FLOW PATH =
201 | BASIN DESIGNATION ) N
205(242] BASIN AREA (ACRE/SQUARE MILES)/100—YEAR DISCHARGE (CFS) - ,
~— i
CP_#3 CONCENTRATION POINT ) : ) : 7
Qi 300315 100—YEAR DISCHARGE
Viege 8.6 s VELOCITY ' ) /
3.015 NODE NUMBER
690.00 FL ELEVATION
........ -
- = 100 YR FLOOD
7
Nt 'y ey ——— \
N\ kW \ S
1500 w
)

Ly

\

1000 0 1000 2000 3000
:;__—

GRAPHIC SCALE

DATE: Nov 22, 19 1:13pm by:rthigpen
FILE:I:NDWG\04\4201\PROD\Reports\Hydrology\4201-DRO1 - (C3d).dwg

Planning a Engineering a Surveying a Telecom

200 East Washington Ave., Suite 200
Escondido, CA 92025
P.760.741.3570

F.760.741.1786

A 29995 Technology Dr., Suite 202
Murrieta, CA 92563

P. 951.445.4300
M A N F. 951.445.4301
C.

& ASSOCIATES, IN

s '31@2,, -
\ K ‘: . RS

WWW. MAsSSON-AassoCc.com

EXHIBIT "A’ PAGE OF 2
PRE-DEVELOPMENT HYDROLOGY MAP

SHADOW RUN RANCH
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PN 04201 DATE: Nov 22, 19 1:13 pm
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I
I
LEGEND i
g \
SYMBOL DESCRIPTION 2.011-1.011 \
- 1149.5 FG -
e — BASIN BOUNDARY [\ }-/\
SUB BASIN BOUNDARY Y1001
/ IMP—2.01 1113.0 FLY
FLOW PATH / :
e tl042| 22
[ 3.01 BASIN DESIGNATION - _ X \ ,P
20 Bood— BASIN AREA (ACRE/SQUARE MILES) / S Ao N \\c‘p 1.01 G
40 300 100—YEAR DISCHARGE (CFS) / & S N \?31 103! 82 SO !
\ ] \ -
e CONCENTRATION POINT - , S84 gt 120.101 -. ' 1031 1.041 —
L 100—YEAR DISCHARGE > 7 ( ' s V120 N MR20F e~ 1707.0 7€ -
‘ y / a—
. “ \ /
A ON—PAD HYDRO—MOD BASIN S l( / AN \ ; — -~
. 7 \ K< "
) oo NObE NUMBER S 2 (W ezl AN ) : \\\\0)@' ’ 1014\ | ey . ——"
9155 FS ELEVATION ~ j , N A~ }8333 IFEL \ A 104 e Vs
[ ~ : / s N S 2.01 N\ - LNER L\ looe] s 4% 1.061
i 100° YEAR FLOOD -~ 7 NN 222 L MP-2.01 ) 8500 038 - 109%:Q FS 1.03 ; 2o 1762.0 FG
/ J L) \ 1,740 SF. 2010 \.\ 6.65 77 / N ;
’ Al ’ : |
- 50| 36 \ S . > P
7 / Z | IMP=10.10 10.11 /3 /" |
- 1,220 SF. FN . =
-~ 3.01 ; 2 1.081 055| 20 (4 - |
‘ 1090.0 FL . : ol .
/ 40 3003 .- / 2 & . p :
. ¥ 11,021 1,033 :
/ 3% 17/ £\ 10/161 1080.0 FL\\\ 105% Ve R ,‘/ /
AL 10241 FS \ 10.121 4 :
/ / P! 2.09 AC 108 '  1052.0 | < 1055.0 49 f
Y e AR AN NN/ oo S A\ NN~ 1| | LW/ =N . “ ' S ~ 11012
: 7 2.03] 11 \¢s S | / :
, ~J6: . X
/ LT N | 2 071 /,W‘Q\ = 102 . N A > 03 06 1.06 /
/ / 10120 FL f . R 1048.0 FL N 893175 /
/ A SN ) e 498 20 \1\ 1.025 S
038 A ' \1005.0 FL >/
/ / 202 \ wp=10.15 /4 1015 9 o O &Y
/ 1016 /\ % N SBLOFL 25 TREES j 20 Y DR o4 >
S \ 204 30 7 N1 202 R \ 1014 10260 F1 .N
Y, MP-10.16 2\ I s n s | 072 4 va 200 100 O 200 400 600
3,500 SIF. ‘ \ ATNES | 1.093 \ IMP=10.11,12,14 1.051 10.131 4
vd \ ) /\ /I L\ \ e Em o i 1028.0 FG 4020 SF. “T100do FL /! 1022.0 FS ] SCALE IN FEET
/ 2= 10471 / \2.023 =20 /— 1& 9560 FL | N - v 105 | .- ) GRAPHIC SCALE
Z 9155 FS ) 910.0-FL .7/ s , e 32/ 3/ 1270] 16 1.054 J
/ \ i // N \\ '6 h 109 1OEQ6 FS 996.0XL ’;) . ' 1000.0 FL \. e e—— -
I - b { TR // % . | 6] 36 O '
‘ o\ Y \ i B\ el
\ // Cp-' *
232 c. //’ ,x/ 2,033 114 i \ | i}
\ /N TS 935‘02'1 30] 23 ) 4
‘ | ;'I' [ | IMP—1.14 s | / 1.071
Do 1, 956.0 YL\ |¥s5or
/ é\v 3,125 SF. IE \ AW l *972.0 FL
o | . Y
v 1.41 AC. ;‘ 929’0 Fl. N i
100~ YEAR FLOW LINES % 1017 Ty 205 R '
OF INUNDATION. &~ \ / 05| 14 /;\} ) | /\////\3 L )
K > 2.034 ; -- S/
7 2. /882.0 FL 10.191 i
MIRAN LY 2041 Yo ¥ > /9010 Fs 7
A\ ONB8720 FL SR\, A\ 1019
S \ 7NN S~ o)
\\ \ IMP-10.17 > ~ 054| 18 k:
S/ 1,100 SF. A \: 1101 * IMPERVIOUS AREA =
¥ /10.181 . | 894.0 FL \ DISPERSION AREA O 13,191.21 S.F. — 0.303 AC.
A 884.4 FS (IMP-10.19 | ~ i 15,954 SF. — 0.366 AC 000
) 10.193 1.245 SF. \\1.102 110 / 9 7/ \10.133 PER SD-B ©)
MP-10.18 /"1 g BB3O FS \ 877.0 FL 238 60 e 972.0 FS \
' 5 04p 10 TREES - AN / /_.-/ 072 SWALE AT 1% UG, TREE WFLLS
A 840,0 FL '..e—-.. 054 13 Sss L§§§5’ /_'. / 963.0 FL 50 MIN. PER SD_A
/N > “ =8 1.103 A
| B 204 NS 2 A c68.0 L i Es , LARGE LOT DETAIL
10.224 7 #2015 76 X
824.0 P £\ g : : . ; 1.073 / Scale: N.T.S
A 10.212 phw ; / 889.0 FL .
021 A - ™ A @EE ,:l /& 115
2.043 067 17 = & { Pl 679 21 ARE DESIGNED TO INCORPORATE L.I.D. PRACTICES: /
2920 FL A 97 1 \ oA / QQ/ 1) ROOF RUNOFF TO RUN OVER THE 10’ MIN. DISPERSION AREA AND
2051 A : \ 2 \ HYDRO-MOD BASIN BEFORE LEAVING THE PAD; pd
IMP=10.22 4 10.213 K- / =R 4 R 2) DISCONNECTING IMPERVIOUS SURFACES; 10 MIN
6,960 S.F. / 96.2 FS ‘ ; A 7 Q 3) PITCHING DRIVEWAYS TOWARDS YARDS TO FILTER THE RUNOFF; BERSIC
J 7 | 4) PAD GRADING WILL DIVERT RUNOFF AWAY FROM TOPS OF SLOPES; DISPERSION
0 IMP—10.21 ) . C_) 5) SLOPES WILL BE PERMANENTLY STABILIZED WITH LANDSCAPING. PER SD-B
204 /14 TREES 1 : Q\ o5
0 FL 178 ozt /\ by L © 400 S.F. BOTTOM o
* S N/ * QO $
— / ?\ 6" ATRIUM GRATE g
\ 2.053 / oUTELOW 1_FOOT 8
Soed, > 793.0 FLN\_ / FREEBOARD G.TD S
DETENTION BASIN — IMP—2.06 10.22 %;1110 = | 5
PEAK INFLOW = 11.00 CFS o 326/ 81 206 : 1 IL g
PEAK OUTFLOW = 9.804 CFS S e N10.223 784 10 2061 1 PPN PPN 8
FLOW DETAINED = 1.196 CFS 2.064 - =55 768.0 FS : : 7900’ T ENERGY . | + ]
VOLUME REQUIRED = 9,910 CF 736.2 FL - | ' 1 SISSIPATER - N - { 1 =
2.065 ) _—— gf; 5%
736.0 FL < ex l 1 4:, T +_ }\+' T+t T 1T+ 711 g§
2.066 - * I / 1" ORIFICE IN PVC 55
7270 FL IMP—2.06 e 2062 7= 6” DRAIN @ 1.0% MIN | RISER AS REQUIRED e
T 10,344 SIF. H WY X == 768.0 FL\_ /i LS
) ! ‘ig
76 ~< ~ J \\ T g 6
S z X ol — 0=
TABLE 1. SUMMARY OF IMPs CHARACTERISTICS ——— N A ON—PAD HYDRO—MOD BASIN DETAIL 82
PerQOSD BMP . _ _ Rise_r- _ DETENTION BASIN' IMP—10.22 ~~_ = i ~. TREE WELLS <:> Scale: N.T.S. %L-.E_;
Design Manual | IMP Size | Riser Dia. | Ponding | Drying | Freeboard PEAK INFLOW %%8.100 CFS 5 EA. PER PAD
IMP # App. E (s.f) (in) Depth (in) | Time (hr) (ft) PEAK OUTFLOW = 0.176 CFS e PER SD-A R
i 113 e ] E g‘ 28 FLOW DETAINED = 7.924 CFS YR Planning  Engineering a sunveying ateiscom | EXHIBIT "B
P 2.06 PR-1 10344 24 6 20 14 —= 1.135 200 Fast e gTon e e e POST-DEVELOPMENT HYDROLOGY MAP
IMP 10.10 PR-1 1,220 24 6 12 1 765.0 FL P.760.741.3570
IMP 10.11,12,14 INF-2 4,020 6 6 20 15 Q100 - (CFS) F.760.741.1786 SHADOW HUN HANCH
IMP 10.13 PR 1,320 12 12 19 1 - PRE.DEV | PRE-DEV [POSTDEV. wio|  POST w/ POST EXIST. DL 17-11850 # \\ A 29995 Technology Dr., Suite 202
IMP 10.16 PR-1 3500 12 9 9 1 =Y FPS | ATTENUATION |ATTENUATION| FPS o : Murrieta, CA 92563 NTY
) \ -
IMP 10.17 INF=2 1100 12 6 20 1.38 CP#1 108.8 6.97 95.9 69.29 4.96 CP #1 MASSON e el Ccou OF SAN DIEGO T 5223 RPL-3
IMP 10.19 PR-1 1,245 6 12 13 f CP #2 38.7 6.64 425 25.57 5.11 ASSOCIATES INC PN 04201 DATE: Dec 20. 19 926 am
IMP 10.22 PR-1 6,960 16 18 21 2.42 CP#3 3,000.1 8.60 3,000.1 3,000.1 8.60 & ' : WWWMASSOn-assoc.com ) o
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