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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. 

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.  A rip 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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SER\l!CiSDCPARTl,/[Nf 

J. THEAPPR0VMOflHISPI..ANOR/SSUANCEOFAPfRMlrBYll/fC/TYifSANDIEGODOfSN0TAUTHOR/lETH[Pfl?U/TH/XDEROR0~ERTO\'!GtAlrAHYFEDERAf.. 
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7. OC\1AIIGWS FROM TH£S£ SIGNW Pl.ANS M!LL NOT fl( Af.L011£D UNl.fSS A COHSTRUC710N CHANGE 1$ APPROW BY TH[ CJTY [HGIHffR OR TH£ CHANGE JS R£QU/Rf0 BY 
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9. PRIOR ro Sll"E 0/STURfJAHCf, COOTRACTOR SHAU MAKE Af/RANG£1,1EHTS FOR A PRfCOHSl"/IIJC710N MEET/HG MIT// Tllf CITY or SAN DIEGO, CONSTRIJCT/00 /,IAHAGEMEIH 
AN0fl[W£:NGIHfERINGD/VfSION(858)627- J200. 
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SITE SPECIFIC DATA 
PROJECT NAME El Camino Memorial Park 

PROJECT LOCATION Secret Canyon 

STRUCTURE 10 

TRfATMENT REOUIREO 

VOi.UM£ BASED {CF} FLOW BAS£0 {CFS} 

NIA 0.11 7cfs 

TRfATAIENT HGl AVAILABLE {FT) .. 
PEAK mPASS REOUIRED {CFS} - IF APPUCABLE 5.0 cfs 

PIPE ll4.TA I.E. MATERIAL DIAMETER 

INLET PIPE 1 

INLET PIPE 2 - - -

OlJTl£T PIPE 

PRUREATMENT 8/0FJLTRATION DISCHARGE 

RIM £1£VAI/ON 

SURFACE LOAD PARKWAY OPEN PLANTER PARKWAY 

FRAME ct COVfR •JO· N/A ,24• 

WETIAN0/./£0/A VVI.U/.1£ {CY} J.05 

wrn.ANOMEDIA DELMRY METHOD mo 
ORIFICE SIZE (0/A. INCHES) '1.11" 

MAXIMUM PICK WEIGHT {LBS} 27000 
NOTES: 

INSTALLATION NOTES 

1. CONTRACTOR TO PROVIDE ALL l.ABOR, EQUIPMENT, MATERIALS AND 
INCIDENTALS REOUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND 
APPURTENANCES IN ACCORDANCE WITH THIS DRAWfNG AND THE 
MANUFACTURERS SPECIFICAnONS, UNLESS OTHERWISE STATED IN 
MANUFACTURERS CONTRACT. 

2. UNIT MUST 8£ INSTALLED ON LEVEL BASE. MANUFACTURER 
RECOMMENDS A MINIMUM 6" LEVfl ROCK BASE UNLESS SPECIFIED BY 
THE PROJECT ENCIN££R. CONTRACTOR IS RESPONSIBLE TO VERIFY 
PROJECT ENGINEERS RECOMMENDED BASE SPECIRCAT!ONS. 

3. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF CONCRETE. 
{PIPES CANNOT INTRUDE BEYOND FLUSH}. IMIERT OF OUTFLOW PIP£ 
MUST 8£ FLUSH WITH DISCHARGE CHAMBER FLOOR. ALL GAPS 
AROUND PIPES SHALL 8£ SEALED WATER TIGHT WITH A NON- SHRINK 
GROUT PER MANUFACTURERS STANDARD CONNECTION DETAIL AND SHALL 
MEET OR £XC££0 REGIONAL PIP£ CONNECTION STANDARDS. 

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING 
PIPES. 

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS, 
MANHOl.£S, ANO HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND 
HATCHES TO UATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE 

6. DRIP OR SPRAY IRRIGATION R£0UIR£0 ON All UNITS WITH VEGETATION. 

GENERAL NOTES 

1. MANUFACTURER TO PROVfOE ALL MATERIALS UNLESS OTHERWISE NOTED. 
2. All DIMENSIONS, flEVATIONS, SPECIRCAT!ONS AND CAPACmES AR£ SUBJECT TO 

CHANGE FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS 
ANO ACCESSORIES Pl.£AS£ CONTACT MANUFACTURER. 

~ <.S 

VEGETATION 

ff PROOIJCT ~ JMY BC 

=~~:=OF 
,.,Z5,ZU:1.,~1.11'.Jl8:. 
l...ll.\ll~RlWlllroRCX;/1 
PMCJIISMOI/OtPMCJIISPOttJH; 

PROPRIUARY AND CONRDElfllAJ.: 

~~~ri,s~:,_ ff SQI 

~~~~"™r~ 

DRAIN OOWN 
FILTER 

\_OUT!ET PIPE 
SEE NOTES 

')_ MQOUL A P. 

'WETLAND: 

t 
J 
·' ... 

t 

C/L CURB 
' OPENING 

s'-o" 
LEFT END VIEW 

r------, 

* 
~ 

.. 

FLOWCONTTIOI. 
R/SER 

1. RIGHT END VIEW 

TllfATMENT FLOW (CFS) 

OPERAnNG H[Af) {FT} 

PRETREATMENT LOADING RATE {GPU/SF} 

WETWIO MEO• LOADING RATE {GPM/SF} 

0.144 

J.4 

mo 
1.0 

MWS-L-4-13-C 
STORMWA TER 8/0FIL TRA TION SYSTEM 

STANDARD DETAIL (MOD) 
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EROSION CONTROL PLAN 
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1. Conlroclor/0wn.,r : 

It sha ll be the owner 's respons ibili t y lo moinloln con t rol of the en tir e const ruc t ion opera t ion and to 
keep the ent ire site in compliance wit h the soil eros ion control pion 

2. Civil Engineer: Rick Kreuzer. 320 Main Street Unit D, Seal Beach CA 90740; 714-656- 0160 

3 Construction Superintenden t: name, address, 24-hour phone number 
Con trac tor: name, add ress, 24- hour phone number 

4 This pion is intended to be used for in terim erosion and sediment cont rol on ly and is not to be 
used for fina l ele V<J lions or perman en t improvements 

5 Developer wi ll submit lo the City monthl y (ot the first of each month) certificat ions \hot all 
erosion/sediment measures identified on the approved erosion control pion ore in place. If measures 
are not in place, Oe~loper shall provide the City with o wri tten explonation of why the meosure is 
not in place and what will be done to remedy th is situat ion 

6 Owner/contractor sholl be responsib le for monitoring erosion and sediment con t rol measures prior, 
during, and ofter storm events 

7 Reosonoble care sholl be taken when houling any eor th, sand, grovel , stone, debris, poper or any 
othersubs tanceo'fflr onypublicst reet.alleyor otherpublicplace. Shouldanyblow spill or track 
o~r and upon soid public or adjacen t private property immediate remedy shall occur 

8 Sani lory foc ilities sholl be maintained on the site. 

9 All po~d areas shall be kept clear of earth moler ia l and debris The site sholl be mointained so os 
to m inimize sediment laden runoff l o any storm drainage sys tem, including ex ist ing drainage swales 
and watercourses. 

10 Const ruction operat ions shall be carried ou t in such a manner that erosion and waler pollution wil l 
be minim ized. Slate ond local laws concern ing pollution abatement shall be complied with 

11 . Contractor shall provide dust conlrolasrequiredby the appropriatefederol,staleand local agency 
requirements 

1. The facili ties shown on this plan are designed lo con trol eros ion and sediment year round per 
Municipa l Regional Permit Requirements. Facilit ies are to be operable al al l t imes. Grading 
operations wh ich leove denuded slopes sholl be protected with ~ meosures lmmedlotely 
following groding on the slopes. Best Manogemen t Proc\ ices (BMPs) must be implemen ted during 
constru ct ion which includes, but is not limited lo stabilized construction entrance, t ire wash area 
and in let protect ion, 

2 The erosion con trol plan covers all phases of cons truction. Pri or to September 15, the complet ion 
of site improvement shall be evaluated and revisions mode to this pion as necessary with the 
approV<l l of the Cit y Engineer. Plans ore to be resubmitted fo r clt y opproV<ll prior to September 1 
of each subsequent year unt il sit e improvements are accepted by the City. 

3 Construction entrances shall be ins tal led prior to commencement of grading. All construct ion troffic 
enterlng onto the poved roads must cross the stabilized construct ion entronce ways. (Also include 
this noleongrodingplans.) 

4 Contractor shall maintain stab ilized entrance ot each vehicle access point to exi st ing poved st ree ts 
Any mud or debris !rocked onto public st reets shall be removed daily and as required by the City. 

5 If h)'droseeding is not used ar is not effective, then other immediote methods sholl be implemented, 
such cs Eros ion control Blonkets. or o three-step oppllcct ion of 1) seed, mulch, fer t111zer 2) blown 
straw 3) tock ifler ond mulch. 

6 Inlet protection shall be installed ot open inlets l a prevent sediment from enter ing the storm drain 
system. Inlets not used In con;.mction with eroslon control ore to be blocked to prevent entry of 
sediment 

7 This erosion ond sediment control pion moy not cover all the situotlons tha t moy orise during 
const ruction due to unanticipa ted field conditions. Varia t ions and addit ions may be made lo th is 
plan in the fi eld. Not ifytheCityRepresentat iveofanyfield changes 

1. Maintenance is lo be performed as fol lows 
A Repair damages caused by soil erosion or construct ion ot the end of eoch wor~ ing doy, 

8 Swales shall be inspected periodically and maintained as needed 

C Sediment traps, berms, ond swoles are to be inspected after eoch storm ond repairs 
made as needed 

0 Sediment sholl be removed ond sediment trap restored to its original dimensions when 
sediment has accumulated to a depth of 1 foo l 

E Sediment removed from t rap sholl be deposited in a sui tab le area ond in such a monner 
l hat itwill nol erode 

F. Rills and gullies must be repolred 

2 Sand bog in let protect ion sholl be cleoned out whenever sedimen t dep th is one holf the height of 
one sand bog. 
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GRADING AND DRAINAGE 
CONSTRUCTION NOTES 

0 g~~~::r~T ~{/d~l~ ~ ~~~k>. DWG. 
NO. $DD-10t ANO DETAIL@ 

® ~Up~~~:E~~l~6~N1~E~~J~S.-:'f.Joo 

~~~~L~~-0~~~~,~~ AND DETAI. EB· SEE 

© CONSTRUCT STRAIGHT HEADWALL, TYPE A, PER 
CtTY OF SAN DIEGO STD. OWG. NO. D-30 ANO 
OETAILEi) 

0 CONSTRUCT EARTHEN SWM.E PER DETAIL ® 

PERMANENT BMP LEGEND 
SOURCE CONTROL BMPs * 
!g:cJ 
I!!!:] 
I!!!:] 

PREVENTION/JUST/FICA TK)N OF IU.JCIT DISCHARGES 

STORM DRAIN STENCILING OR S/GHAGE 

-ON-SITE STORM ORAJN INI.ETS 
·LANDSCAPE OUTOOR PESTICIDE USE 
-OTHER WATER FEATURES 

-REFUSE AREAS (TRASH CMS) 

LID & SITE DESIGN BMPs 

= ~ 
lLiIEll = 

OPTI/JIZE srrr U01'UT 
MIN/Mil£ /MPCFMOUS FOOrPRJNT 
DISPfRSC RUNOff TO NJJACENT" WIOSCAPING 
CONSrRUCTION C0"'5/DCRAnoHS 
PROPRIETARY BIOINFlf. TRATION 
(BIO CLEAN MODEL: MWS·L-4-14) 

,f RfffR TO WATfR 00,,UTY STUDY ANO STORU WATE'R STANOAROS 

.LEl,lliQ 

- EXISTING CONTOUR 

- :M- - PROPOSED W-.IOR CONTOUR (5') 

PROPOSED GRADING UMITS 

PROPOSED ANCHOR BLOCK RETAJNIN3 WALL 

_ PROPOSED BRIDGE 

~ - RIP RAP 

EXISTING CREEK 8EO 
~ - (PROTECT IN PLACE) 

_,_,.,, 

UNIT 0 t er 320 MAIN STREET 

onsuftlng SEAL BEACH, CA 90740 
roup 114-656-0160 

GRAPHIC SCALE 
40 20 0 40 
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N 

t 

~~1£~Jfiz~-UM~:,~~ 
IMPERVIOUS: 1.1'2 AC 
PERVIOUS: 0.65AC 
SOILS; HSGD 
GROUNDWATER: 6 10' 

OMA A: 1,l2 AC 
DMAB: 0.65AC 
(SH Hydrology R~ AtrachN) 

EARTHWORK VOLUMES 

RAW CUT ■ 7,340 CY 

RAWFLL: 6,l9!5CY 
SHRINKAGE 10% ~ 
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APPENDIX B 

EXISTING CONDITION HYDROLOGY MAP  
AND CALCULATIONS 
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ECEX10.RES 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003, 1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2012 Advanced Englneer1ng Software (aes) 

Ver. 18.2 Release Date; 05/08/2012 License ID 1627 

Analysis prepared by; 

"' tl: 0 • 1111 " 0 " --t • .. ••..Hu wr ♦ ttu DESCRIPTION OF STUDY ._.,uul"••o -,1!•••••••••••• 

• EL CAMINO MEMORIAL PARK • SECRET CANYON EXPANSION 
• EXISTING CONDITION HYDROLOGY MAP 
• 10 YEAR STORM 

FILE NAME: ELCAMEX.DAT 
TIME/DATE OF STUDY: 15:2112/22/2020 

USER SPECIFIED HYDROLOGYAND 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"-VALU5S USEDFOR 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 I SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
=== ===== ======-=== ========::.======~ ===== =-=-=== ====-= ===-- ·--=---
1 30.o 20.0 a.a, 8/0.018/0.020 o.67 2.00 0,0313 o.1s7 0.0150 

GLOBAL STREET PLOW-DEPTH CONSTRAINTS; 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth)• (Top•of-Curb) 
2. (Depth)'(Veloclty) Constraint = 6.0 (FT'FTIS) 

'SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE... 

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21 

»>>>RATIONAL METHOD INITIAL SUBAREAANALYSIS«<« 
===--:================:::::i==========.::::==-=:::· -=-===--============-===-==========; - _:::__ 
OPEN BRUSH FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 83 
NATURAL WATERSH ED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED : 11.78(MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) == 520.00 
UPSTREAM ELEVATlON(FEET) = 300.00 
DOWNSTREAM ELEVA'flON(FEET) = 195.00 
ELEVATION OIFFERENCE(FE;ET) = 105.00 
NATURAL WATERSHED TIME OF CONCENTRATION = 11.78 
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.402 

SU BAREA RUNOFF(CFS) = 2.05 
TOTAL AREA(ACRES) = 1.90 TOTAL RUNOFF(CFS) = 2.05 

FLOW PROCESS FROM NOOE 2.00 TO NODE 3.00 IS CODE : 52 
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ECEX10.RES 

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

ELEVATION DATA: UPSTREAM(FEET) = 195.00 DOWNSTREAM(FEETJ-= 183.00 
CHANNEL LENGTH THRU SUBAREA(FEETJ = 300.00 CHANNEL SLOPE = 0.0400 
CHANNEL FLOW THRU SUBAREA(CFS) = 2.05 
FLOW VELOCITY(FEET/SEC) = 3.46 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 1.44 Tc(MIN.) = 13.23 
LONGEST FLOWPATH FROM NODE 1.00 TO NOOE 3.00:: 820.00 FEET. 

FLOW PROCESS FROM NODE 3.00 TO NODE 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 1$ "D" 
S.C,S. CURVE NUMBER (AMC II )= 83 
SUBAREAAREA(ACRES) = 1.09 SUBAREA RUNOFF(CFS) -= 1.11 
TOTALAREA(ACRES) = 3.0 TOTAL RUNOFF(CFS) = 3.16 
TC(MIN.) = 13.23 

FLOW PROCESS FROM NODE 3.00 TO NODE 4 00 IS CODE ,,. 52 

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

==================== -========-===--===- - -= -=:::::.:=====c===~=======i======-=c=-= 
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 Tc(MIN.) = 14.66 
LONGEST FLOWPATH FROM NODE: 1.00 TO NODE 4.00 = 1020.00 FEET. 

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 "O'' 
S.C.S. CURVE NUMBER (AMC II)= 83 
SUBAREAAREA(ACRES) = 4.04 SUBAREA RUNOFF(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 

END OF RATIONAL METHOD ANALYSIS 
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ECEXS0.RES 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 19B2-2012 Advanced Engineering Software (aes) 

Ver. 18.2 Release Date: 05/08/2012 License ID 1627 

Analysis prepared by: 

0............................ DESCRIPTION OF STUDY 0 •·•~ 19 .... _... ,.,. . . .. ....... 

' EL CAMINO MEMORIAL PARK - SECRET CANYON EXPANSION 
• EXISTING CONDITION HYDROLOGY MAP 
• 50 YEAR STORM 

FILE NAME: ELCAMEX.DAT 
TIME/DATE OF STUDY: 15:2512/22/2020 

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 PIPEFLOWAND SrREETFlOW MODEL' 

HALF- CROWN TO STREET-CROS$FALL. 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) 
::::;i::::::; __._._.... _ ------ ~::.:;: -=:.:::.=========:== =--=== ===== ====== :::...:: -=====-:= 
1 30.0 20.0 0.018/0.018/0.020 0,67 2.00 0.0313 0.167 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)"(Velocrty) Constraint= 6.0 (FT'FT/S) 

·s1zE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE! 

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE= 21 

>:>>»RATIONAL METHOD INITIAL SUBAREAANALYSIS<<<:<< 

OPEN BRUSH FAIR COVER RUNOFF COEFFICIENT= .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMCH) = 83 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN.AODEO = 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 

SUBAREA RUNOFF(CFS) = 2.62 
TOTALAREA(ACRES) = 1.90 TOTAL RUNOFF(CFS) = 2.62 

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE= 52 
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ECEX50,RES 

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

ELEVA ION DATA: UPSTREAM(FEET) = 195.00 DOWNSTREAM(FEET) = 183.0D 
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 Tc(MIN .) = 13.16 
LONGEST FLOW PATH FROM NOOE 1.00 TO NODE 3.00 = 820.00 FEET. 

FLOW PROCESS FROM NODE 3.00TO NODE 3.00 IS 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'' 
S.C.S, CURVE NUMBER (AMC II ) :: 83 
SUBAREAAREA(ACRES) = 1.09 SUBAREA RUNOFF(CFS):: 1.44 
TOTAL AREA(ACRES) = 3.0 TOTAL RUNOFF(CFS) = 4.05 
TC(MIN.) = 13.16 

FLOW PROCESS FROM NODE 3.00 TO NOOE 4.00 IS CODE = 52 

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

========== =-======-================================:=~•~=~ = 4- ~ - : 

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 NOOE 1.00 TO NODE 4.00 = 1020.00 FEET. 

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

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

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 II )= 83 
SUBAREAAREA(ACRES) = 4.04 SUBAREA RUNOFF(CFS) = 5.05 
TOTAL AREA(ACRES) = 7.0 TOTAL RUNOFF(CFS) "' 9.10 
TC(MIN .) = 14.51 

END OF STUDY SUMMARY: 
TOTALAREA(ACRES) = 7.0 TC(MIN.) = 14.51 
PEAK FLOW RATE(CFS) "' 9.1 o 

END OF RATIONAL METHOD ANALYSIS 
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APPENDIX C 

PROPOSED CONDITION HYDROLOGY MAP  
AND CALCULATIONs 
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ECP10.RES 

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: 05/0B/2012 License ID 1627 

Analysis prepared by: 

.......,......, •• , ......., DESCRIPTION OF STUDY ..................... ..... 

' EL CAMINO MEMORIAL PARK - SECRET CANYON EXPANSION 
' PROPOSED CONDITION HYDROLOGY OALCUL TAIONS 
' 10 YEAR STORM •............................................................................................... 
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 PIPEFLOWAND STREETFLOW MODEL" 

HALF- CROWN TO S1'REET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- f OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE /SIDE/WAY (FT) (FT) (FT) (FT) (n) 
=== ===== = -======= - - ==::.======== .=== ====== ===.... ==-===:::::i= ===== =====-= 

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS; 
1. Relative Flow-Oeptll = 0,00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)'(Veloclty) Constraint= 6.0 [FT'FT/S) 

'SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.• 

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE= 21 

»>»RATIONAL METHOD INITIAL SUBAREAANALYSIS<<«< 

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 ;:; 11 .12(MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00 
UPSTREAM ELEVATION(FEET) = 263.00 
DOWNSTREAM ELEVATION(FEET) = 195.00 
ELEVATION DIFFERENCE(FEEl') = 68.00 
NATURAL WATERSHED TIME OF CONCENTRATION = 11.12 

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.468 
SUBAREA RUNOFF(CFS) = 0.60 
TOTALAREA(ACRES) = 0.54 TOTAL RUNOFF(CFS) = 0.60 

......................................................................................,.. 
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 52 
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ECP10.RES 
»»>COMPUTE NATURAL VALLEY CHANNEL FLOW«<« 
»>»TRAVELTIME THRU SUBAREA<«« 

ELEVATION DATA: UPSTREAM(FEET) = 195.00 DOWNSTREAM(FEET) = 192.00 
CHANNEL LENGTH THRU SUBARE.A(FEET) = 300.00 CHANNEL SLOPE= 0.0100 
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 .) = 14.45 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 600.00 FEET. 

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE= 81 

>»>>ADDITION OF SUBAREATO MAINLINE PEAK FLOW<«<< 

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

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 10 

»>»MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 1 ««< 

FLOW PROCESS FROM NODE 3.10 TO NODE 3.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREAANALYSIS<«« 

USER-SPECIFIED RUNOFF COEFFICIENT= .9500 
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 SUBAREAFLOW-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(INOH/HOUR) = 2.349 

SUBAREA RUNOFF(CFS) = 1.36 
TOTALAREA(ACRES) = 0.61 TOTAL RUNOFF(CFS) = 1.36 

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS 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) 

1 1.36 12.31 2.349 0.61 
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 3.00 = 500.00 FEET. 

"' MEMORY BANK # 1 CONFLUENCE DATA"' 
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 1.39 14.45 2.164 1.35 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00-= 600.00 FEET . 

•• PEAK FLOW RATE TABLE •• 
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 2.64 12.31 2.349 
2 2.64 14.45 2,164 
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ECP10.RES 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 2.64 Tc(MIN.) = 14.45 
TOTAL AREA(ACRES) = 2.0 

........ ,... ··········.................... ..... .................... ... ...............~·················· 
FLOW PROCESS FROM NODE 3.00 TO NOOE 3,50 IS 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) = 2,64 
FLOW VELOCITY(FEET/SEC) = 2.11 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 1.19 Tc(MIN.)., 15.64 
LONGEST FLOWPATH FROM NODE 1.00TO NODE 3.50 = 750.00 FEET . 

.........................·····....................................................... 
FLOW PROCESS FROM NODE 3.50 TO NODE 3.50 IS CODE = 10 

>»»MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 2 <«« 

FLOW PROCESS FROM NODE 3.40 TO NODE 3.50 IS CODE= 21 

>»»RATIONAL METHOD INITIAL SUBAREAANALYSIS«<« 

USER-SPECIFIED RUNOFF COEFFICIENT =.4500 
S.C.S. CURVE NUMBER (AMC II): 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) = 2.50 
TOTAL ARE.A(ACRES) = 2.37 TOTAL RUNOFF(CFS) = 2.50 

FLOW PROCESS FROM NODE 3 .50 TO NODE 3.50 IS CODE= 11 
-------------·······---·--·-··· 

>>>»CONFLUENCE MEMORY BANK# 2 WITH THE MAIN-STREAM MEMORY«<« 
=============================~======= ===~=====~==========~-==--------
.. MAIN STREAM CONFLUENCE DATA •• 
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 2.50 12.39 2.34 1 2.37 
LONG~ST FLOWPATH FROM NODE 3.40 TO NODE 3.50::; 680.00 FEET. 

•• MEMORY BANK# 2 CONFLUENCE DATA., 
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 2,64 15.64 2.082 1.96 
LONGEST FLOWPATH FROM lllODE 1.00 TO NOOE 3.50 = 750.00 FEET. 

" PEAK FLOW RATE TABLE " 
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 4.85 12.39 2.341 
2 4.86 15.64 2.082 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 4.86 Tc(MIN.) = 15.64 
TOTAL AREA(ACRES) = 4.3 
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FLOW PROCESS FROM NODE 3.50 TO NODE 4.00 IS CODE= 52 

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

ELEVATION DATA: UPSTREAM(FEET) = 190.00 DOWNSTREAM(FEET) = 188.00 
CHANNEL LENGTl-1 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 Tc(MIN.) = 17.23 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 950.00 FEET. 

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE= 10 
-----·-----------

»»>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 3 <« « 
==================================~====================================== 

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 21 
-------·-·-·--·--····-------

>» » RATIONAL METHOD INITIAL SUBAREAANALYSIS«« < 

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 

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.258 
SUBAREARUNOFF(CFS) = 2.98 
TOTAL AREA(ACRES) = 2.93 TOTAL RUNOFF(CFS) = 2,98 

......................,.....,........................................................... 
FLOW PROCESS FROM NOOE 4.00 TO NODE 4.00 IS CODE = 11 

»»>CONFLUENCE MEMORY BANK# 3 WITH THE MAlN-STREAM MEMORY««< 
====-==========:=============:===========-============================= 
•• MAIN STREAM CONFLUENCE DATA'" 
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 2,98 13.28 2.258 2.93 
LONGEST FLOW PATH FROM NODE 4,00 TO NODE 4.00 == 900.00 FEET. 

" MEMORY BANK# 3 CONFLUENCE DATA .. 
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MlN.) (INCH/HOUR) (ACRE) 

1 4.86 17 .23 1.988 4.33 
LONGEST FLOWPATH FROM NOOE 1.00 TO NODE 4.00 = 950.00 FEET. 

•♦ PEAK FLOW RATE TABLE .. 
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 7.26 13.28 2.258 
2 7.48 17.23 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: 
TOTAL AREA(ACRES) = 7.3 TC(MIN.) : 17.23 
PEAK FLOW RATE(CFS) = 7.48 
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E:CPRSO.RES 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DIS1RICT 

2003, 19B5, 1981 HYO ROLOGY MANUAL 
(c) copyright 1982-2012 Advanced Engineering S<itt-.vare (aes) 

Ver. 18.2 Release Date: 05/08/2012 License JD 1627 

Analysis prepared by: 

.......................... DESCRIPTION OF STUDY ........................ h 

' EL CAMINO MEMORIAL PARK - SECRET CANYON EXPANSION 
• PROPOSED CONDITION HYDROLOGY CALCULiAIONS 
' 50 YEAR STORM 

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

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
---·-·---·-·· 

19B1 SAN DIEGO HYDROLOGY MANUAL RAINFALL INFORMATION USED 

USER SPECIFIED STORM EVENT(YEAR) = 50,00 
SPECIFIED MINIMUM PI PE SIZE(INCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(OECIMAL) 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• I OUT-/PARK-- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE/ SIDE/ WAY {FT) (FT) (FT) (FT) (n) 
=== ===== ======-;.:= =-===== -=== . ====== ====== ===== ====== ==== ===== 

1 30.0 20.0 0.018/0.0H!/0,020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relallve Flow-Deplh = 0.00 FEET 

as (Maximum Allowable Street Flow Oepth)-(Top-of•Curb) 
2. (Oepth)'(Veloclty) Constraint = 6.0 (FT'FT/S) 

'SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE,• 

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21 

:.»»RATIONAL METHOD INITIAL SUBAREAANALYSfS««c 

USER-SPECIFIED RUNOFF COEFFICIENT= .4500 
S.C.S, CURVE NUMBER (AMC 11) = 83 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10•MIN. ADDEO= 11 .12(MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) :: 300.00 
UPSTREAM ELEVATION(FEEr) = 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 
TOTAL AREA(ACRES) = 0.54 TOTAL RUNOFF(CFS) = 0.76 

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 52 
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ECPR50.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 $LOPE= 0.0100 
NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION 
CHANNEL FLOW THRU SUBAREA{CFS) = 0.76 
FLOW VELOCITY(FEET/SEC) = 1.50 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 3.33 Tc(MIN.)" 14.45 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 600.00 FEET. 

FLOW PROCESS FROM NODE 3.00 TO NODE 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 II)= 83 
SUBAREAAREA(ACRES) = 0.81 SUBAREA RUNOFF(CFS) = 1.01 
TOTAL AREA(ACRES} = 1.4 TOTAL RUNOFF(CFS) = 1.77 
TC(MIN.) = 14.45 

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 1o 
--·-····---·-·---------··••--·····---
>>»>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 1 «« 

FLOW PROCESS FROM NOOE 3.10 TO NODE 3.00 IS CODE= 21 _______.. ______..,, _____ 
>>>>>RATIONAL METHOD INITIAL SUBAREAANALYSIS<«« 

USER-SPECIFIED RUNOFF COEFFICIENT:: .9500 
S.C.S. CURVE NUMBER (AMC II)= 92 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X•A) 
WITH 10-MIN.ADOED = 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 
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.013 

SUBAREARUNOFF(CFS) = 1.75 
TOTAL AREA(ACRES) = 0.61 TOTAL RUNOFF{CFS) = 1.75 

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 11 

»»>CONFLUENCE MEMORY BANK# 1 WITH THE MAIN-STREAM MEMORY««< 

••MAINSTREAM CONFLUENCE DATA .. 
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 1.75 12.31 3.013 0.61 
LONGEST FLOWPATH FROM NODE 3.10 TO NODE 3.00 = 500.00 FEET. 

•• MEMORY BANK# 1 CONFLUENCE DATA•• 
STREAM RUNOFF Tc INTENSITY ARE.A 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 1.77 14.45 2.783 1.35 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 600.00 FEET. 

" PEAK FLOW RATE TABLE .. 
STREAM RUNOFF Tc INTENSITY 
NUMBER {CFS) (MIN,) (INCH/HOUR) 

1 3.38 12.31 3.013 
2 3.39 14.45 2.783 
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COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) :: 3.39 Tc(MIN.) = 14.45 
TOTALAREA(ACRES) = 2.0 

FLOW PROCESS FROM NODE 3.00 TO NODE 3.50 IS CODE= 52 

n>>>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 VE LOCITY(FEET/SEC) = 2.23 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.)= 1.12 Tc(MIN.)= 15.57 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.50 = 750.00 FEET. 

FLOW PROCESS FROM NODE 3.50 TO NODE 3.50 IS CODE= 10 

>»nMAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 2 «<« 
=- ---- -- -=========-=======-=::===::==-================-=========:============= 

FLOW PROCESS FROM NODE 3.40 TO NODE 3.50 IS CODE= 21 

»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<:<<< 

USER-SPECIFIED RUNOFF COEFFICIENT= .4500 
S.C.S. CURVE NUMBE.R (AMC 11) = 80 
NATURAL WATERSHED NOMOGRAPH TI ME OF CONCENTRATION (APPENDIX X·A) 
WITH 10-MIN. ADDED= 12.39(MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 680.00 
UPSTREAM ELEVATlON{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 

FLOW PROCESS FROM NODE 3.50 TO NODE 3.50 IS CODE = 11 

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

, . MAIN STREAM CONFLUENCE DATA" 
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN,) (INCH/HOUR) (ACRE) 

1 3.Z0 12.39 3.005 2.37 
LONGEST FLOWPATH FROM NODE 3.40 TO NODE 3.50 = 680.00 FEET. 

•• MEMORY BANK ff 2 CONFLUENCE DATA'' 
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN.) {INCH/HOUR) (ACRE) 

1 3.39 15.57 2.668 1,96 
LONGEST FLOW PATH FROM NODE 1.00 TO NODE 3.50 = 750.00 FEET. 

" PEAK FLOW RATE TABLE ,. 
STREAM RUNOFF Tc INTENSlTY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 6.21 12.39 3.005 
2 6.23 15.57 2.668 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 6,23 Tc(M IN.) = 15.57 
TOTALAREA(ACRES)= 4.3 

Page 3 



ECPR50.RES 

FLOW PROCESS FROM NODE 3.50 TO NODE 4.00 IS 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/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 1.50 Tc(MIN.) = 17.07 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 950.00 FEET. 

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE= 10 
- - ---·.....--
>»»MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 3 ««< 

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE= 21 

>>»>RATIONAL METHOD INITIAL SUBAREAANALYSIS«<« 
===================-==-=====-=-======-====~=========~====---===-

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 

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS 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 3.85 13.28 2.918 2.93 
LONGEST FLOWPATH FROM NODE 4.00 TO NODE 4.00 = 900.00 FEET . 

.. MEMORY BANK# 3 CONFLUENCE PATA .. 
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 6.23 17.07 2.535 4.33 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 950.00 FEET. 

•• PEAK FLOW RATE TABLE .. 
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 9.26 13.28 2.918 
2 9.57 17.07 2.535 

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

======· ======-====================-======:=========-::::. . ::::-::=::::==--=- --
END OF STUDY SUMMARY: 
TOTALAREA(ACRES) : 7.3 TC(MIN.) = 17.07 
PEAK FLOW RATE(CFS) = 9.57 
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