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1.0 Project Overview

The proposed project will extend an existing cemetery road to the north over an existing creek bed. A
bridge structure will be constructed to span the creek and the new road will extend approximately 450
feet to the north. A cul de sac will be constructed at the north end of the road. The project location is

depicted in Figure 1 below.
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FIGURE 1 — PROJECT LOCATION
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2.0 Existing Drainage Condition

The existing site is an undeveloped hillside with slopes varying from 1.5:1 and flatter. Storm runoff
currently sheet flows in the southwest and southeast directions to the existing creek beds on the west,
south and east sides of the proposed project area.

3.0 Proposed Drainage Improvements

The new asphalt roadway will drain to two proposed catch basins. These basins will both connect to a
roadside storm water quality biofiltration basin which will treat the first flush flows from the new
roadway’s impervious surface to remove sediment and potential pollutants. This treated runoff will outfall
to the existing creek via an 18 inch pipe. Arip rap energy dissipater will be constructed at the downstream
outfall location to slow down flows and prevent erosion before the outflows reach the existing creek bed.
Storm flows on the east side of the proposed roadway will be intercepted by a graded eastern swale on
the east edge of the project grading limits and which will be conveyed south to a release point at the
southerly project grading limits just east of the bridge structure. A rip rap energy dissipater will be
constructed at this outfall location to slow down flows and prevent erosion before the outflows reach the

existing creek bed. The area to the west of the roadway will continue to flow overland to the existing creek
bed.

These improvements are depicted on the project plans contained in Appendix A of this report.

4.0 Hydrology Results

The Existing Condition Hydrology Map and calculations for the project are contained in Appendix B of this
report. The Proposed Condition Hydrology Map and Calculations are contained in Appendix C herein.

The downstream creek outfall at the southeast corner of the project area has a peak discharge of 7.07 cfs
in a 10 year storm event and 9.10 cfs in a 50 year storm event for the existing condition.

With the proposed improvements, this downstream outfall will see increased outfalls of 7.48 cfs and 9.57
cfs in the 10 and 50 year storm events, respectively. This represents a modest increase in outflow of
approximately 6% from the pre-project to post-project conditions.

5.0 Water Quality

All first flush runoff from the proposed roadway will be collected and treated with a Modular Wetlands
biofiltration system prior to being released to the creek bed below. This proposed system is depicted in
the project plans contained in Appendix A.
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6.0 Conclusions

The construction of the new roadway and associated grading will increase overall flows to the existing
creek bed by 0.41 cfs and 0.47 cfs in 10 year and 50 year storm events, respectively. This nominal increase
in flow amounts to approximately 6%. In our professional opinion, this increase is negligible and does not
warrant provision of on-site detention. All first flush runoff from the paved street surface will be treated
with a biofiltration system before being released to the existing creek which flows westerly through the

cemetery property where it ultimately discharges into two reservoirs/lakes where the water is stored and
reused.
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APPENDIX A
PROJECT PLANS
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APPENDIX B
EXISTING CONDITION HYDROLOGY MAP
AND CALCULATIONS
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ECEX10.RES

. LRl

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference; SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2012 Advanced Engineering Software (aes)
Ver. 18.2 Release Date: 05/08/2012 License |D 1627

Analysis prepared by:

iy *e*=** DESCRIPTION OF STUDY
* EL CAMINO MEMORIAL PARK - SECRET CANYON EXPANSION
* EXISTING CONDITION HYDROLOGY MAP
*10 YEAR STORM

hahrhbbmm bbb uAnh b ah bbb dahd b aana bbb anbbhbnb b haa b bbb a b b v AR A bbb h b hdhbh

FILE NAME: ELCAMEX.DAT
TIME/DATE OF STUDY: 15:21 12/22/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
1881 SAN DIEGO HYDROLOGY MANUAL RAINFALL INFORMATION USED

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1,000

SAN DIEGO HYDROLOGY MANUAL "C'-VALUES USED FOR RATIONAL METHOD

NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE/SIDE/WAY (FT) (FT) (FT) (FT) (n)

——
===

1 30.0 20.0 0.018/0.018/0.020 0.67 2.000,03130.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1, Relative Flow-Depth = 0,00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

NAAAARA SRR AR AR AR RN AN AR A na AR bR - Rhhahnbbinin

FLOW PROCESS FROM NODE  1.00 TONODE 2.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREAANALYS|S<<<<<

OPEN BRUSH FAIR COVER RUNOFF COEFFICIENT = 4500
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC Il) = 83
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A)
WITH 10-MIN, ADDED = 11.78(MIN.)
INITIAL SUBAREA FLOW-LENGTH(FEET) = 520.00
UPSTREAM ELEVATION(FEET) = 300.00
DOWNSTREAM ELEVATION(FEET) = 195.00
ELEVATION DIFFERENCE(FEET) = 105.00
NATURAL WATERSHED TIME OF CONCENTRATION = 11.78
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.402
SUBAREA RUNOFF(CFS)= 2,05
TOTAL AREA(ACRES)= 1,90 TOTAL RUNOFF(CFS)= 2.05

D ]

UL

FLOW PROCESS FROM NODE  2.00 TONODE  3.00 IS CODE = 52
Page 1



ECEX10.RES

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<=<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 195.00 DOWNSTREAM(FEET)= 183.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 300.00 CHANNEL SLOPE = 0.0400
CHANNEL FLOW THRU SUBAREA(CFS)=  2.06

FLOW VELOCITY(FEET/SEC) = 3.46 (PER LACFCD/RCFC8WCD HYDROLOGY MANUAL)
TRAVELTIME(MIN.) = 1.44 Te(MIN.)= 13.23

LONGEST FLOWPATH FROMNODE ~ 1.00 TONODE  3.00= 820.00 FEET.

-----

L L L e e DL R LT

FLOW PROCESS FROMNODE 3.00 TONODE 3.00 IS CODE = 81
>>>>>ADDITION OF SUBAREATO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.262
OPEN BRUSH FAIR COVER RUNOFF COEFFICIENT = .4500
SOIL CLASSIFICATION IS D"
8.C.5. CURVE NUMBER (AMC Il) = 83
SUBAREAAREA(ACRES)= 1.09 SUBAREARUNOFF(CFS)= 1.11
TOTAL AREA(ACRES) = 3.0 TOTAL RUNOFF(CFS)=  3.16
TC(MIN.)= 13.23
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FLOW PROCESS FROM NODE  3.00 TONODE  4.001S CODE = 52

»>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 183.00 DOWNSTREAM(FEET)= 180.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0150
CHANNEL FLOW THRU SUBAREA(CFS)= 3,16

FLOW VELOCITY(FEET/SEC) = 2.33 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.)= 1.43 To(MIN.)= 14.66

LONGEST FLOWPATH FROM NODE 1,00 TONODE 4.00= 1020.00 FEET.

R L L

FLOW PROCESS FROM NODE  4.00 TO NODE  4.00 IS CODE = 81

=>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW=<<<<

—_———

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2,147
OPEN BRUSH FAIR COVER RUNOFF COEFFICIENT = 4500
SOIL CLASSIFICATION IS "D"
$.C.5. CURVE NUMBER (AMC I) = 83
SUBAREAAREA(ACRES)= 4.04 SUBAREARUNOFF(CFS)= 3.90
TOTALAREA(ACRES)= 7.0 TOTAL RUNOFF(CFS)=  7.07
TC(MIN.) = 14.66

END OF STUDY SUMMARY:
TOTALAREA(ACRES) = 7.0 TC(MIN.)= 14,66
PEAK FLOW RATE(CFS) =  7.07

—_—— i i s e s
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END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2012 Advanced Engineering Software (aes)
Ver, 18.2 Release Date: 05/08/2012 License ID 1627

Analysis prepared by:

L T DESCR'PTION OF STUDY ARAARNRAAARARRRRE RN rA Ny
* EL CAMINO MEMORIAL PARK - SECRET CANYON EXPANSION

* EXISTING CONDITION HYDROLOGY MAP =

* 50 YEAR STORM B

L L L P S T

FILE NAME: ELCAMEX.DAT
TIME/DATE OF STUDY: 15:25 12/22/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION.

1981 SAN DIEGO HYDROLOGY MANUAL RAINFALL INFORMATION USED

USER SPECIFIED STORM EVENT(YEAR) = 50.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

“USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- /OUT/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE/SIDE/WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.000.03130.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - {Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

L L e T

FLOW PROCESS FROM NODE  1.00 TONODE 2.001S CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

OPEN BRUSH FAIR COVER RUNOFF COEFFICIENT = .4500
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC Il) = 83
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A)
WITH 10-MIN. ADDED = 11.78(MIN.)
INITIAL SUBAREA FLOW-LENGTH(FEET) = 520.00
UPSTREAM ELEVATION(FEET)= 300.00
DOWNSTREAM ELEVATION(FEET)= 195.00
ELEVATION DIFFERENCE(FEET) = 105.00
NATURAL WATERSHED TIME OF CONCENTRATION = 11,78
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.059
SUBAREARUNOFF(CFS)= 2,62
TOTALAREA(ACRES)= 1.90 TOTAL RUNOFF(CFS)= 262

R e T Y

FLOW PROCESS FROMNODE 200 TONODE 3.00 IS CODE = 52
Page 1



ECEX50.RES

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW=<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

e

ELEVATION DATA: UPSTREAM(FEET) = 195.00 DOWNSTREAM(FEET)= 183.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 300,00 CHANNEL SLOPE = 0.0400
CHANNEL FLOW THRU SUBAREA(CFS)=  2.62

FLOW VELOCITY(FEET/SEC) = 3.64 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 1.37 Te(MIN.)= 13.16

LONGEST FLOWPATH FROM NODE 1,00 TONODE 3,00 = 820.00 FEET.

R L e e e Y

FLOW PROCESS FROMNODE  3.00 TONODE 3.001S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.932
OPEN BRUSH FAIR COVER RUNOFF COEFFICIENT = .4500
SOIL CLASSIFICATION IS "D"
5.C.S. CURVE NUMBER (AMC Il) = B3
SUBAREAAREA(ACRES) = 1.09 SUBAREARUNOFF(CFS)= 1.44
TOTAL AREA(ACRES) = 3.0 TOTAL RUNOFF(CFS)=  4.05
TC(MIN.) = 13,16

" ARREASRARREROAN AN ny A ar

FLOW PROCESS FROM NODE  3.00 TONODE  4.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW=<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

—_— ————

ELEVATION DATA: UPSTREAM(FEET) = 183,00 DOWNSTREAM(FEET)= 180.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0150
CHANNEL FLOW THRU SUBAREA(CFS)=  4.05

FLOW VELOCITY(FEET/SEC) = 2.46 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 1.35 Tc(MIN.)= 14,51

LONGEST FLOWPATH FROM NODE ~ 1.00 TONODE  4.00= 1020.00 FEET.

hake AARARARaRb R Ar AR

FLOW PROCESS FROM NODE ~ 4.00 TONODE  4.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

e o e =

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.776
OPEN BRUSH FAIR COVER RUNOFF COEFFICIENT = .4500
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC Il) = 83
SUBAREAAREA(ACRES) = 4.04 SUBAREARUNOFF(CFS)= 5.05
TOTAL AREA(ACRES) = 7.0 TOTAL RUNOFF(CFS)=  9.10
TC(MIN.)= 14.51

S

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 7.0 TCMIN.)= 14.51
PEAK FLOW RATE(CFS) = 9.10

END OF RATIONAL METHOD ANALYSIS
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ECP10.RES
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2012 Advanced Engineering Software (aes)
Ver. 18.2 Release Date: 05/08/2012 License 1D 1627

Analysis prepared by:

AARARSERARNTIIANSIERARIIER DESCRIPT’ON OF STUDY RESRNARATRRRAATRAA AR

* EL CAMINO MEMORIAL PARK - SECRET CANYON EXPANSION "
* PROPOSED CONDITION HYDROLOGY CALCULTAIONS 5

* 10 YEAR STORM &

R e

FILE NAME: ECPROP.DAT
TIME/DATE OF STUDY: 15:08 12/22/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION.
1981 SAN DIEGO HYDROLOGY MANUAL RAINFALL INFORMATION USED

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

‘USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- /OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

P

1 30.0 20.0 0.018/0.018/0.020 0.67 2.000.03130.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0,00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

ARAERARARARRS SRR R RA TR, L " LEELL R . aREREN

FLOW PROCESS FROM NODE  1.00 TONODE  2.001S CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYS|S<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC 1) = 83
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A)
WITH 10-MIN, ADDED = 11.12(MIN.)
INITIAL SUBAREA FLOW-LENGTH(FEET) = 300,00
UPSTREAM ELEVATION(FEET) = 263,00
DOWNSTREAM ELEVATION(FEET) = 195,00
ELEVATION DIFFERENCE(FEET) = 68,00
NATURAL WATERSHED TIME OF CONCENTRATION = 11.12
10 YEAR RAINFALL INTENSITY(INCHHOUR) = 2.468
SUBAREA RUNOFF(CFS)=  0.60
TOTALAREA(ACRES) = = 0.54 TOTAL RUNOFF(CFS)=  0.60

hsbbbbbbasnnbdanidbsbobonsidinasiusanitdrddinsdiindnbsnnddisnbubainnnibnania

FLOW PROCESS FROM NODE  2.00 TO NODE  3.00 IS CODE = 52

Page 1



ECP10.RES
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA=<<<<<

ELEVATION DATA; UPSTREAM(FEET)= 195.00 DOWNSTREAM(FEET)= 192.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 300.00 CHANNEL SLOPE = 0.0700
NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION
CHANNEL FLOW THRU SUBAREA(CFS)=  0.60

FLOW VELOCITY(FEET/SEC) = 1.50 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 3.33 Tc(MIN.)= 1445

LONGEST FLOWPATH FROM NODE  1.00 TONODE 3.00= 600.00 FEET.

R - . R e

FLOW PROCESS FROMNODE 3.00 TONODE  3.001S CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.164
USER-SPECIFIED RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC 1) = 83
SUBAREAAREA(ACRES)= 0.81 SUBAREARUNOFF(CFS)= 0.79
TOTAL AREA(ACRES) = 1.4 TOTAL RUNOFF(CFS)=  1.39
TC(MIN.) = 14.45

B e e e

FLOW PROCESS FROM NODE  3.00 TONODE 3.00S CODE = 10
>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

ARk AR AR AR bR LR

FLOW PROCESS FROMNODE  3.10 TONODE  3.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

-

USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMC [I) = 92
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A)
WITH 10-MIN. ADDED = 12.31(MIN.)
INITIAL SUBAREA FLOW-LENGTH(FEET) = 500.00
UPSTREAM ELEVATION(FEET)= 252.00
DOWNSTREAM ELEVATION(FEET) = 204,00
ELEVATION DIFFERENCE(FEET) = 48.00
NATURAL WATERSHED TIME OF CONCENTRATION = 12,31
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.349
SUBAREA RUNOFF(CFS)=  1.36
TOTALAREA(ACRES)= 0.61 TOTAL RUNOFF(CFS)=  1.36
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FLOW PROCESS FROM NODE  3.00 TONODE 3.001S CODE = 11
>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
4 1.36 1231 2.349 0.61
LONGEST FLOWPATH FROM NODE ~ 3.10 TONODE  3.00= 500,00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.39 1445 2164 1.35
LONGEST FLOWPATH FROM NODE ~ 1.00 TONODE 3.00= 800,00 FEET.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF  Tc  INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 264 1231 2.349
2 28B4 1445 2.164
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ECP10.RES

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS)= 264 Te(MIN,)= 14.45
TOTALAREA(ACRES)= 20

B ]

FLOW PROCESS FROMNODE 3.00 TONODE 3.50|S CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

e =———

ELEVATION DATA: UPSTREAM(FEET) = 192.00 DOWNSTREAM(FEET)= 190.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 150.00 CHANNEL SLOPE = 0.0133

CHANNEL FLOW THRU SUBAREA(CFS)= 254
FLOW VELOCITY(FEET/SEC) = 2.11 (PER LACFCD/RCFCEWCD HYDROLOGY MANUAL)

TRAVEL TIME(MIN.) = 1.19 Te(MIN.)= 15.64
LONGEST FLOWPATH FROM NODE ~ 1.00 TONODE ~ 3.50= 750,00 FEET.

L e e T e )

FLOW PROCESS FROM NODE  3.50 TONODE 3.501SCODE= 10

>=>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROMNCDE 340 TONODE  3.501S CODE = 21

>>=>=RATIONAL METHOD INITIAL SUBAREAANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = 4500
S.C.S. CURVE NUMBER (AMC I1) = 80
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A)
WITH 10-MIN. ADDED = 12.39(MIN.)
INITIAL SUBAREA FLOW-LENGTH(FEET) = 680.00
UPSTREAM ELEVATION(FEET) = 300,00
DOWNSTREAM ELEVATION(FEET) = 190.00
ELEVATION DIFFERENCE(FEET)= 110.00
NATURAL WATERSHED TIME OF CONCENTRATION = 12,39
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.341
SUBAREA RUNOFF(CFS) = 250
TOTALAREA(ACRES) = 2.37 TOTAL RUNOFF(CFS)= 2.50
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FLOW PROCESS FROMNODE 350 TONODE  3.50 1S CODE = 11
>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<
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** MAIN STREAM CONFLUENCE DATA **
STREAM RUNOFF To INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 250 1238 2,341 237
LONGEST FLOWPATH FROMNODE 340 TONODE 3.50= 680.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOLUR) (ACRE)
1 264 1564 2.082 1.96
LONGEST FLOWPATH FROMMODE 1.00TONODE 3.50= 750.00 FEET.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 485 1239 2341
2 486 1564 2082

GCOMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS)=  4.86 Te(MIN.)= 15.64
TOTAL AREA(ACRES) = 4.3
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FLOW PROCESS FROMNODE  3.50 TONODE 4.00|S CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW=<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET)= 190.00 DOWNSTREAM(FEET)= 188.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0100

CHANNEL FLOW THRU SUBAREA(CFS)=  4.86
FLOW VELOCITY(FEET/SEC) = 2.10 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

TRAVEL TIME(MIN.) = 1.59 To(MIN.)= 17.23
LONGEST FLOWPATH FROMNODE 100 TONODE ~ 4.00= 950.00 FEET.

R e T

FLOW PROCESS FROMNODE 4,00 TONODE 4.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<<
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FLOW PROCESS FROMNODE  4.00 TONODE  4.00/S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREAANALYSIS<<<<<
USER-SPECIFIED RUNOFF COEFFICIENT = 4500
5.C.S. CURVE NUMBER (AMC Il) = 83
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A)
WITH 10-MIN. ADDED = 13.28(MIN.)
INITIAL SUBAREA FLOW-LENGTH(FEET) = 800,00
UPSTREAM ELEVATION(FEET) =  300.00
DOWNSTREAM ELEVATION(FEET) = 188.00
ELEVATION DIFFERENCE(FEET)= 112.00
NATURAL WATERSHED TIME OF CONCENTRATION = 13.28
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.258
SUBAREA RUNOFF(CFS)=  2.98
TOTALAREA(ACRES)= 2.93 TOTAL RUNOFF(CFS)= 298

D

FLOW PROCESS FROMNODE 4.00 TONODE 4.001S CODE = 11
>>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 298 1328 2258 293
LONGEST FLOWPATH FROM NODE 4,00 TONGDE ~ 4.00= 900.00 FEET.

** MEMORY BANK # 3 CONFLUENCE DATA **
STREAM RUNOFF Te INTENSITY AREA
NUMBER (CFS) (MIN) (INCH/HOUR) (ACRE)
1 486 1723  1.988 4.33
LONGEST FLOWPATH FROM NODE  1.00 TONODE 4.00= 950.00 FEET.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 726 1328 2.258
2 748 1723 1,988

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS)=  7.48 Tc(MIN.)= 17.23
TOTAL AREA(ACRES) = 7.3

END OF STUDY SUMMARY:
TOTALAREA(ACRES) = 7.3 TC(MIN)= 17.23
PEAK FLOW RATE(CFS) =  7.48

e
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2012 Advanced Engineering Software (aes)
Ver. 18.2 Release Date: 05/08/2012 License ID 1627

Analysis prepared by:

R L R DESCRIPTION OF STUDY R R L e

* EL CAMINO MEMORIAL PARK - SECRET CANYON EXPANSION -
* PROPOSED CONDITION HYDROLOGY CALCULTAIONS .

“ 50 YEAR STORM "

LLLLE S * RAsany L]

FILE NAME: ECPROP.DAT
TIME/DATE OF STUDY: 15:12 12/22/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

1981 SAN DIEGO HYDROLOGY MANUAL RAINFALL INFORMATION USED

USER SPECIFIED STORM EVENT(YEAR) = 50.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL?
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE/SIDE/WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0,020 0.67 2.000.03130.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0,00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 1,00 TONODE  2.00 |S CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREAANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .4500
S.C.8. CURVE NUMBER (AMC Il) = 83
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A)
WITH 10-MIN. ADDED = 11.12(MIN.)
INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
UPSTREAM ELEVATION(FEET) = 263.00
DOWNSTREAM ELEVATION(FEET) = 195.00
ELEVATION DIFFERENCE(FEET) =  68.00
NATURAL WATERSHED TIME OF CONCENTRATION = 11.12
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.119
SUBAREA RUNOFF(CFS)=  0.76
TOTALAREA(ACRES)= 054 TOTAL RUNOFF(CFS)= 0.76
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FLOW PROCESS FROMNODE 2,00 TONODE 3.001S CODE = 52
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ECPRS50.RES
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA<<<<<

=

ELEVATION DATA: UPSTREAM(FEET) = 195,00 DOWNSTREAM(FEET) = 192.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 300.00

CHANNEL SLOPE = 0.0100

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED N VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA(CFS)=  0.76

FLOW VELOCITY(FEET/SEC) = 1.50 (PER LACFCD/RCFCAWCD HYDROLOGY MANUAL)

TRAVEL TIME(MIN.)= 3.33 Tc(MIN.)= 14.45
LONGEST FLOWPATH FROM NODE  1.00 TO NODE

3.00= 600.00 FEET.

- renon
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FLOW PROCESS FROM NODE  3.00 TONODE  3.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.783
USER-SPECIFIED RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC Il) = 83

SUBAREAAREA(ACRES) = 0.81 SUBAREARUNOFF(CFS)= 1.01
TOTAL AREA(ACRES) = 1.4 TOTAL RUNOFF(CFS)=  1.77

TC(MIN.) = 14.45

LLLAAL] #
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FLOW PROCESS FROM NODE  3.00 TONODE 3.0015 CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROMNODE  3.10 TONODE  3.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

o e i pp— ———

USER-SPECIFIED RUNOFF COEFFICIENT = .8500
S.C.S. CURVE NUMBER (AMC II) = 92

NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A)

WITH 10-MIN. ADDED = 12,31(MIN.)
INITIAL SUBAREA FLOW-LENGTH(FEET) = 500.00
UPSTREAM ELEVATION(FEET) = 252.00
DOWNSTREAM ELEVATION(FEET) = 204.00
ELEVATION DIFFERENCE(FEET) =  48.00
NATURAL WATERSHED TIME OF CONCENTRATION =
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.013
SUBAREARUNOFF(CFS)=  1.75

12.31

TOTALAREA(ACRES)= 0.61 TOTAL RUNOFF(CFS)= 1.75
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FLOW PROCESS FROM NOD 3.00TONODE 3.001SCODE= 1
>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

———— S e e

** MAIN STREAM CONFLUENCE DATA **
STREAM RUNOFF Te INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.76 1231 3.013 0.61
LONGEST FLOWPATH FROM NODE ~ 3.10 TO NODE

** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tec INTENSITY AREA
NUMBER (CFS) (MIN,) (INCH/HOUR) (ACRE)

1 1.77 1445 2783 1.35
LONGEST FLOWPATH FROM NODE 1,00 TO NODE

** PEAK FLOW RATE TABLE **
STREAM RUNOFF  Tc  INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1338 123 3.013
2 339 1445 2.783

3.00= 500.00 FEET.

3.00= 600.00 FEET
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COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS)= 3,39 Te(MIN.)= 14.45
TOTAL AREA(ACRES) = 2.0

L e e T TR s

FLOW PROCESS FROMNODE  3.00 TONODE  3.501S CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 192.00 DOWNSTREAM(FEET) = 190,00
CHANNEL LENGTH THRU SUBAREA(FEET) = 150.00 CHANNEL SLOPE = 0.0133
CHANNEL FLOW THRU SUBAREA(CFS)=  3.39

FLOW VELOCITY(FEET/SEC) = 2.23 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 1.12 Te(MIN.) = 15.57

LONGEST FLOWPATH FROMNODE ~ 1.00 TONODE ~ 3.50=  750.00 FEET.

R T T

FLOW PROCESS FROMNODE  3.50 TONODE  3.50 IS CODE = 10
>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

e e

FLOW PROCESS FROMNODE 3.40 TONODE  3.501S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .4500
S.C.S. CURVE NUMBER (AMC Il) = 80
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A)
WITH 10-MIN. ADDED = 12.39(MIN.)
INITIAL SUBAREA FLOW-LENGTH(FEET) = 680.00
UPSTREAM ELEVATION(FEET) = 300.00
DOWNSTREAM ELEVATION(FEET) = 190.00
ELEVATION DIFFERENCE(FEET) = 110.00
NATURAL WATERSHED TIME OF CONCENTRATION = 12.39
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.005
SUBAREA RUNOFF(CFS)=  3.20
TOTALAREA(ACRES)= 2.37 TOTAL RUNOFF(CFS)= 3.20
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FLOW PROCESS FROM NODE  3.50 TONODE 3.50 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

—— e

** MAIN STREAM CONFLUENCE DATA **
STREAM RUNOFF Tc  INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 320 12,38 3.005 2.37
LONGEST FLOWPATH FROMNODE 340 TONODE 3.50= 680.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA ™
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 3.39 1557 2668 1.96
LONGEST FLOWPATH FROM NODE  1.00 TONODE 3.50= 750,00 FEET.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 621 1239 3005
2 623 1557 2668

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS)= 623 Te(MIN.)= 1557
TOTALAREA(ACRES)= 4.3
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FLOW PROCESS FROMNODE  3.50 TONODE 4.001S CODE = 52

=>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
=>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 190.00 DOWNSTREAM(FEET)= 188.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.0100
CHANNEL FLOW THRU SUBAREA(CFS)=  6.23

FLOW VELOCITY(FEET/SEC) = 2.22 (PER LACFCD/RCFCA&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 1.50 Te(MIN.)= 17.07

LONGEST FLOWPATH FROM NODE ~ 1.00 TONODE  4.00= 960.00 FEET.

B T T T T

FLOW PROCESS FROM NODE 400 TONODE 4.0015 CODE = 10
>>>>>MAIN-STREAM MEMORY COPIED ONTC MEMORY BANK # 3 =<<<<

e L e T )

FLOW PROCESS FROM NODE  4.00 TONODE 4.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<=<
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USER-SPECIFIED RUNOFF COEFFICIENT = 4500
S.C.S. CURVE NUMBER (AMC II) = 83
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A)
WITH 10-MIN. ADDED = 13,28(MIN.)
INITIAL SUBAREA FLOW-LENGTH(FEET) = 900.00
UPSTREAM ELEVATION(FEET) = 300.00
DOWNSTREAM ELEVATION(FEET) = 188,00
ELEVATION DIFFERENCE(FEET) = 112.00
NATURAL WATERSHED TIME OF CONCENTRATION = 13.28
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.918
SUBAREA RUNOFF(CFS)=  3.85
TOTALAREA(ACRES)= 2.93 TOTAL RUNOFF(CFS)= 3,85

e T T ]

FLOW PROCESS FROMNODE 4.00 TONODE 4.001SCODE= 1
>>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<<

g i e g e a2 e s P T T T T

** MAIN STREAM CONFLUENCE DATA**
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE})
1 385 13.28 2.918 2.83
LONGEST FLOWPATH FROM NODE ~ 4.00 TONODE 4.00= 900,00 FEET.

** MEMORY BANK # 3 CONFLUENCE DATA ™"
STREAM RUNOFF Te  INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCHMHOUR) (ACRE)
1 6.23 17.07 2.535 4.33
LONGEST FLOWPATH FROMNODE  1.00 TONODE 4.00= 950.00 FEET,

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Te INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 828 1328 2.918
2 BBr r07 2.535

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS)=  9.57 Tc(MIN.)= 17.07
TOTALAREA(ACRES)= 7.3

END OF STUDY SUMMARY:
TOTALAREA(ACRES) = 7.3 TCMIN.)= 17.07
PEAK FLOW RATE(CFS) =  9.57
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