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RATIONAL METHCD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2005 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1432

Analysis prepared by:

E.R.B. ENGINEERING, INC.
12320 STOWE DRIVE STE E
POWAY CA. 82063

Kok ok kkokkkk ok kK kKKK A KKk KKk Ak DESCRIPTION OF STUDY  * %% ok % skok sk o ok ok 5k o e ok ok ok ok & ok ok ok ok ok ok
* 100 YEAR EVENT STORM
* PROJECT 05-25 PRELIMENARY STUDY
* 4.,.4,06
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FILE NAME: O
TIME/DATE OF

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.500
SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / QUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (F'T) (FT) (r)

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)* (Velocity) Constraint = 6.0 (FT*FT/S)

*3IZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 102.00 IS CODE = 21

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

RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4200
SOIL CLASSIFICATION IS "C"
S.C.5. CURVE NUMBER (AMC II) = 79



INITIAL SUBAREA FLOW~LENGTH (FEET) 20.00

UPSTREAM ELEVATION (FEET) = 1511.50
DOWNSTREAM ELEVATION (FEET) = 1510.00
ELEVATION DIFFERENCE (FEET) = 1.50
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 9.2

INITIAL SUBAREAR FLOW PATH LENGTH IS

THE MAXIMUM OVERLAND FLOW LENGTH =
(Reference: Table 3-1B of Hydrology

THE MAXIMUM OVERLAND FLOW LENGTH IS
100 YEAR RAINFALL INTENSITY (INCH/HOUR) &

SUBAREA RUNOFF (CFS) 0.34

TOTAL AREA (ACRES) 0.13

WARNING:

TOTAL RUNOFF

**********************************************

102.00

>>>>>COMPUTE N7

T OV NO TO NODE

PROCESS FR
FLOW PR

Y
VLLoo fas }“f

C.

34

GREATER THAN
80.00

Manual)

USED IN Tc CALCULATION!
208

Lvs

(CFS) 0.34
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TURAL VALLEY CHANNEL FLOW<<<<<

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

ELEVATION DATA: UPSTREAM(FEET) = 1510.00 DOWNSTREAM (FEET) = 1437.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 830.00 CHANNEL SLOPE = 0.0880
NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA (CFS) = 0.34

FLOW VELOCITY(FEET/SEC) = 4.45 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAT.)
TRAVEL TIME (MIN.) = 3.11 Tc(MIN.) = 12.34

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 920.00 FEET.
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FLOW PROCESS FROM NODE 104.060 TO NODE 104.00 IS CODE = 81
>>>>>RDDITION OF SUBAREA TO MAINLINE PEAK FLOWK<<LL

100 YEAR RAINFALL INTENSITY(INCH/HCUR) = 5.148%
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4200
SOIL CLASSIFICATION IS "C"
5.C.S8. CURVE NUMBER (ZMC II) = 79
AREA~-AVERAGE RUNOFEF COEFFICIENT = 0.4200
SUBAREA AREA (ACRES) = 8.10 SUBAREA RUNQFF(CFS) = 17.51
TOTAL AREA(ACRES) = 8.23 TOTAL RUNOFF (CFS) = 17.80
TC(MIN.) = 12.34
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 8.23 TC(MIN.) = 12.34

PEAK FLOW RATE (CFS) 17.80

END CF RATIONAL METHOD ANALYSIS
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D-75 AT NODE 200

Project Description
Friction Method Manning Formula
Solve For Normal Depth
mpuf Data . '
Roughness Coefficient 0.0186
Channel Slope 0.14300 s
Diameter 2400 in
Discharge 17.80 /s
e |
Normal Depth 069 &
Flow Area 096 2
Wetted Perimeter 251 #
Top Width 180 g
Critical Depth 152
Percent Full 345 o
Critical Slope 0.01084 /it
Velocity 1851 _fus US o 5’@00;& “}5
Velocity Head 5§33 @ s {_' [ - a ) O
Specific Energy 6.02 +# L\ § 7 é\ i
Froude Number 4.59
Maximum Discharge 7477 s
Discharge Full 68.50 /e
Slope Full 0.00838 i
Flow Type SuperCritical

Downstream Depth 0.60
Length 0.00
Number Of Steps 0

Upstream Depth 0.00 #
Profile Description
Profile Headloss 0.00
Average End Depth Over Rise 0.00 9%
Normal Depth Over Rise 3451 %
Downstream Velocity Infinity  f/s
Upstream Velocity infinity s
Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]

4/4/2008 10:09:35 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 08795 USA +1-203-755-1688 Page 1 of 2



D-75 AT NODE 200

Normal Depth 069 f
Critical Depth 1.52 ft
Channel Slope 0.14300 f/#
Critical Slope 0.01094 fyt
Bentiey Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]
4/4/2006 10:09:35 AM

27 Siemons Company Drive Suite 200 W Watertown, CT 08795 USA +1-203-755-1666 Page 2 of 2
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Sam Diego County Hydrology Manual Section: 3
Date: June 200 Page: 12 0f26

Note that the Initial Time of Concentration should be reflective of the general land-use at the

LA s

upsu*eamcndofadramage basin. Asmgle loththanar&ofmrocrlcssmdow notbave
asxgmﬁmnteﬁ‘ect%erethedramagcbasmamxs%toﬁﬂﬂm o

Table 3-2 provides limits of the length (Maxmmm Length (La)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are

also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a

detailed study.

Table 3-2

MAX[MUM OVERLAND FLOW LENGTH (L)
. & INITIAL TIME OF CONCENTRATION (T

,Elemcnz* PU/ | 5% | 1% | .2% |- 3% 1 5% | 10% |

fpAee |Lid Ty T (L | T [0y [T [0y |1 |1y |7

- Matwat | T {50]|132] 70]125] 85 10.9 | 100 10.3 | 100 | 8.7 ['100/] 6.9
[ HLDR 110} 50]122 70115 85] 10,0 | 100 9.5]100}8.0 100 | 64

e -

"HIDR - if2 -1is0| 1134 70|105] 85] 92 100] 85 1000 7.4 105 | <3
|LDR |29 |'50|107] 70]100] 85| 88| -95] 81100} 7.0 100 |'56]
MDR - :|43 | '50]102] 70| 96] 80| 81| 95| 78 |100] 67 100|531

MDR - :|73 {'s0| 92| 65| 84] 80| 74 70100 6.0 100 | 48

MDR 109 | 50| 87] 65] 79| 80| 69 641100]57]100] 45

MDR 145 | 0] 82| 65| 74| 80| 65 6.0 10054100/ 43

E8I18]18 (3

HDR 24 50| 67| 651 61] 75| 5.1 491 95143/100] 35
HDR 43 50) 53] 65| 471 75| 40 38] 95134100 2.7
N. Com S0 53| 60] 45| 75| 40 85| 38| 95| 3.4/ 100 2.7
G.Com 0/ 47| 60| 41|75] 36| 85| 34] 90| 29100 24
O.P./Com 50| 421 60| 37| 70| 3.1| 80| 29! 90/ 26/ 100 22
Limited I. 0| 42) 60) 37| 70| 31| 80/ 29| 90/ 2.6/ 100 22
General L. 501 37160 321 70] 27| 80 2.6] 90|23 100 19

*See Table 3-1 for more detailed description

3-12



EQUATION

Time of Concentration (Tc) or Trave! Time (T1) for Natural Watersheds

AE _ £11.913\0.385
Fest = ANE
e 5000 = Time of concentration fhours)
- = Watercourse Distance (miles}
4000 = Change in efevation along
- effective slope line (See Figure 3-5)(feet)
b JOOG Te
- Homxy Minutes
e 2000 —te 240
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e 000 e
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o - 100
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SOURCE: Califoria Division of Highways (1941) and Kirpich (1940)
FIGURE
Nomograph for Determination of
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Area “A” = Area “B”

SOURCE: Caﬁfcmxa Division of Highways (1941) and Kirpich (1940)

Computation of Effective Slope for Matueal Wate

FIGURE
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-% of Street Slope
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Gutter Depthy o1s Paved RESIDENTIAL STREET
ONE SIDE ONLY
- £
/ V4 A V. 7\ Ve /
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/
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1.0

08

08
a7

08

0.5

~ /|

04

b 2 3 4 6 7 8 9 10 20 30 40 50
Discharge (C.F.S)

EXAMPLE:

Given: Q=10 S=25%

Chiast glves: Depth = 0.4, Veloclty = 4.4 fp.s.

SOURCE:SanDiegoCoumyDepamneMOfSpedalDisuidSavie%DmignManuai
FIGU RE
Valm:ﬁ:f‘l:arg

Gutter and Roadway Discharge -
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EQUATION: V=149 R%s%

3-7

FIGURE
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Sizing & Cross Section for Vegetated Swale for TPM 21031

Friction Method Manning Formula
Solve For Normal Depth

Roughness Coefficient 0.250

Channel Slope ‘ 0.09670  ftft

Left Side Slope 3.00 fft (H:V)
Right Side Slope 3.00 ft/ft (H:V)
Bottom Width 3.00 f#
Discharge 1014 /s

Normal Depth 149 ft
Flow Area 11.14 2
Wetted Perimeter 1243 ft
Top Width 11.95 ft
Critical Depth ' 0.82 ft
Critical Siope , 1.15071  fuft
Velocity 172 s
Velocity Head 0.05 ft
Specific Energy 1.54
Froude Number 0.31

Flow Type Subocritical

Downstream Depth 0.00 +#
Length 0.00
Number Of Steps 0

Upstream Depth 0.00 #

Profile Description

Profile Headloss 0.00

Downstream Velocity Infinity  fs
Upstream Velocity Infinity  ft/s
Normal Depth 149 ft

Critical Depth 082

Channel Slope 0.09670 ft/ft
Critical Slope 1.15071  fuft

Bentley Systems, Inc. Haestad Methods Solution Center Flowhiaster [08.01.058.00]

5/8/2007 3:02:08 P 27 Siemons Company Drive Suite 200 W Watertown, CT 06785 USA +1-203-755-1666 Page 1 of 1
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Friction Method

Solve For

Manning Formula

Normal Depth

Sizing & Cross Section for Vegetated Swale for TPM 21031

Roughness Coefficient 0.250
Channel Slope 0.09670
Normal Depth 1.49
Left Side Siope . 3.00
Right Side Siope 3.00
Bottom Width 3.00
Discharge : 19.14

fi/ft

fi/ft (H:V)
ft/ft (H:V)
ft

ft*/s

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

FlowMaster [08.01.058.00]



51 s8X0T4 S¥l £H¥: *ys1IS ----Q] 2I9A3§ q | mmmemmmee-- sodols usdIed §T 03 § ‘wWeo] Apues pPISTyusAI) (LD
‘popole ; *3y3TIS --~-0] oJ8ASS < I B sodors juenxed g 01 § ‘ueOl Apues PISTIUSSIYH 019
o] sexold seT 7H¥ -3y811s ----9] ®IB8A8S g | ememem-- ----godoys jueozad § 03 7 ‘weoy Apues PIITFUSLIH  €JID
0] S°oJI0Td SEI ‘38118 ----g] 9IBASS q et L sodors gueoxed z 03 0 ‘weol ApuEs PIOTFUSdIY VIO
‘pepoIs *3y811S -—--g] 9I8ASS g ------sodoys juedzed 7 03 0 ‘weoy Apues eury S[[TAs3uUBIY V0D
OT s8I0Td ST] YN ~-~=-1 8I8A8S a --------sedos 3jusdxad p5 03 (g ‘WO APUBS SUTF BIOTABY  dBD
O] s8x01d SeT *0I0A8G mmem-f OIOASS a | e sodors jusoxed pg 01 6 ‘weol Apues OUTLF BIOTABY  HED
- popole *sodo1s
01 S°9I0T4 S®1 ‘aI0A8G ~-=--1 8I8A8S a jueozed g/ 031 0§ ‘weoy Apues aury AYO0X JUBTIY DX
01 S9I0Td ST ‘sedots
peaydeays *9I0AS ~--==f BI9ASS a jueszad gg 01 g ‘weol Apues euty AYOOX JUBTLy  IXd
-83s0d ®1 EREY TS -m-=-f OIBASS a cemcemw--sadors jusdzed (5 01 Qg ‘ueOl ApuBS SUTY JUBTX  AMJ
looys-e3s0d BT * 93BISPON ----9] 9I9ASS q e S o BISTA
‘peaydosys “WITIS ~-—-QT 8IONSS 5 | emeee- mmmmmmmmmmne B ¥ooxq1Ted ;
--83504 ®1 :sodors jusdxad Q¢ 03 ST ‘sueol ApUBS BISTA-H00IQITB] qAd
lsoys-831s0d ¥1 *93BIOPON -—=-0] OI8A3S g e D et e T BISTA “
soxe ‘sodots *3y8118 ~=e=Q] OIOADS I T et b bt jooxqiied
{yp0x BISOd ®] :sodors qusoxad §T 031 § ‘sweo] ApuBS BISTA-YOOIQIIBA (AAd
soze ‘sodols *popoIs
ooz B3ISOd BT *93BISPON -=--Q[ B8I9A9G 9 ‘sodors jusdzed gg 031 6 ‘uwoy Lpues ool Yooiqrled zH9d
‘sedots *91BIOPON -=--Q] BIBASS o) w-----godots 3uedzad (g 03 6 ‘weol Apuws AYoox qooxqiiled g8d
{>ppox B3ISOd ®B1] *3y811s ~-=~Q] 9IdASS o) —eme---godols 1usdzed g 01 § ‘weol Apues Ayoox Yooxqiied] D3d
xe A1ox8Ass ‘papois
Aweo1 ©150d ®Y *919A08 -~--Q 9I8AS3G | o) Arorenss ‘sadors juedxad g¢ 01 6 ‘uwol Apues Y0ooiqiTedl £HEd
‘pepoas *3y811s ---=Q] 9I8A3S 2 ---papoxs ‘sedors jusoxad pg 03 §T ‘weol Apues ooIqITed] Zd®d
Aueol B1SOd B] *qy3 118 ~===-Q] ©IDAS 3 ----popoze ‘sadots usdxed ST 03 ¢ ‘weol Apues NOOIQTTBJ Z(®d
poxs ‘sodoTls ‘aydrIs --=-Q] 9I8A8S 0 ~----popoxe ‘sedors juedxed § 03 § ‘weol Apues OOIqII®i ZD®d
}8v8a) USYdIT *3y3tr1S ~~=-~Q] OXBASS ) e ———— sados auedxed ¢ 01 § ‘weoyl Apues ooxqiied Ded
"sedols *3y311s ~-=-Q] S9IDASS e e -~--sadoys jusedxad g 03 7 ‘weoy Apues ooxqlled, gBd
yoax) UsYdITH| ‘oxoAeg | mme--- 1 @18AsS a —m----sodors juenxzad gz 03 gg ‘uwwol 3TTS Ayoox Ianbeyoxy  9xg
®o] 11TS OTPUI ‘eadAeg | ----- 6 8IsAds a cwmm---sodols juedxad g5 01 6 ‘WeOT 3ITTS Ayoox xenbayoxy  gxJ
eo] 3TTS OTPUI *sedois
'Ol 3TTs OTPUL *qy3118 --~-Q] OIDADS o] queaxad g 01 § ‘desp ‘uweol Apues ourF AISA OpTPUCISH  DAd
reol 11Ts OTPUl , ‘pepoxs ‘sadols
‘puel uBqIf] ‘ *3y3118 ~-~-=Q] 9I9A8S s queszed gs 031 ST ‘weoy Apues ouUrF AIeA opIpuodsy zasH
--0XanYINY ; ‘popoxe ‘sadors
reqaf-oxsnyrsny *3y311s ~=--g] 9I9A8S o) quesxad g1 01 6 ‘weol Apues ouiy AIeA OpTpuOdST zdSH
-pue] ueqan ; ‘sadots
-~oxenyieny ‘Y8118 ~-=-Q] BIBA3G 9 qusozed g 031 § ‘weol Apues ouUTF AIdA opTpuodsyg JsH
Ieqaf)-oXenyisnH}: *y31Is ---7 931BISPON q ~w----sadors juesxad § 03 7 ‘weol Apues oury A[eys ISpig DPH
‘weo] oxsnyieni *919A0S ---1 S1BISpON a e e UTBYUSATTQ
‘urgo] oxenyrsny ‘Y3118 ---1 ©3BISPOR a ———————— e o et orqeld
fure o7 OXSNYISNH :sodors queszad gg 03 6 ‘xordmod UTRYUSATIQ-O[qEIq  Hod
‘weot oxsnyxeny a e ——————— B puel ueqif
fureo] oxdNYISNH a et e o o1qeIq
“sedoTs :sodoys jusoxad g5 03 §T ‘xo1dwod puel ueqIN-oIqeIq 420
eS OUTY PUBTIOH a e ot e e puel ueqan
‘sedoTs a | e T SR o1qeIq
J Auoils PueT1OH :sodors gueszad g1 03 g ‘xerdwod puey ueqin-olqetq ddQ
ssexd dnoas 7
03 Yysniq woxy o1801 . Toquis
UOTSIDAUOD £3111qTPOXIT | -0IpAH 1108 dey
I0J SUOTIBITWTT]

panuTiuo)~-INTWIIVNYIH (NVT HOd SNOILVIIYYHINI--"TT dT4V.L




- C. Little
5/09/07

Addendum to:
100 Year CEQA Storm Study For: Robert Kruse
A.PN.283-011-11

This addendum is in response to the County of San Diego’s scoping letter of
January 11, 2007. The comments and response to those comments are as
follows:

1. Include land use and soils group maps showing grids in developing
17} R,

C” values. Show method/calculations of “C” values used for
developed conditions.

Response: The area of watershed contributing to discharge at node
104 (northeastern corner of Parcel 2) is approximately 8.23 acres.
Since neither the pre and post development land use nor the soil type
vary, it is not necessary to calculate a weighted “C” value. However,
this addendum does confirm that the soil of the watershed is
predominately within the “C” hydrological group. This soil
information from USDA’s Soil Survey of San Diego County has been
included in this addendum.

2. Include a table for pre-development versus post-development drainage
showing all points of concentration (on-site and off-site) and data
including a narrative on the adequacy of all drainage facilities
impacted directly by proposed development.

Response: A table showing the pre and post development drainage at
the northwestern corner the lowest point on the site (node 104) is
shown on the next page of this addendum.

The existing drainage facilities consist of a concrete gutter on the east
side of the private road that connects to the driveway for the existing
residence on Parcel 1. The concrete gutter ends at about 150 feet north
of the southwest property corner and transitions into an asphalt berm.
These existing drainage facilities will be improved by the proposed
development using vegetated swales.

3. Address all flow paths (on-site and off-site) on hydrology map. The
preliminary drainage study specifies rip rap size for “node 200” this
node is not indicated on the basin map or in the hydrology



C. Little
5/09/07

Addendum to:
100 Year CEQA Storm Study For: Robert Kruse
A.PN. 283-011-11

calculations. Please indicated location of node 200, also rip rap
specifications shall meet current “greenbook” requirements for rock
class with a given discharge velocity.

Response: Node 200 has been removed from the post-development
hydrology and replaced with node 104 that coincides with node 104 of
the pre-development hydrology. A post-development hydrology map
has been revised because of changes to the preliminary grading plan
and has been included in this report. The location of node 104 is also
shown on this post-development hydrology map.

Comparison of Pre-development and Post-development
Node

Pre-development | Post-development | Post- Pre-development
Node Node development Q(cfs)&V(fps)

Q(cfs)&V(ips)

104 104 19.14 & 17.80 cfs & 4.4 fps
1.7 fps

(vegetated
swale)




C. Little
May 9, 2007

Hydrology Calculation to Determine Post Development Flows
For 100 CEQA Storm Study For:
Robert Kruse

This project proposes subdividing an existing 4.67 acre lot into two parcels, each
approximately 2.33 acres. One parcel, parcel 1 to the south, has an existing
residential unit. The second parcel, parcel 2 to the north, proposes a new
residential unit. The improvements associated with this subdivision include
widening the existing private road from 14 feet to 20 feet paved width.

Therefore, the only factors that will increase runoff because of an increase of
impervious areas are the additional pavement to increase the private road width,
the construction of new driveway to the proposed residentiai unit for parcei 2, and
construction of the roof for the proposed residential unit for parcel 2. These
areas total 0.30 acres. Therefore to calculate the additional runoff from these
areas the intensity (1) of 5.15 inches/hour (from the 100-Year CEQA Storm

Study) will be used. For the C-value, a value of 0.87 for a 5% impervious area

from Table 3-1 will be used.

Using the Rational Method as shown below, the difference of runoff between post
development and pre development at Node 104 will be 1.34 ft*/s.

The calculation is as follows:
Q = CIA (Modified Rational Method)
A = 0.23 acres (additional pavement)
A = 0.07 acres (roof top)
A = 0.30 acres (total)
Q = 0.87 (5.15 inches/hour) 0.30 acres
Q= 1.34 ft¥s

05-25
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FILE NAME: PROJECTS\0525\WORK\0525 CGP—1 R2.DWG, (LAYOUT HYDROLOGY EXHIBITY) 5.08.07

LLIMINARY GRA

DING AND HYDROLGY PLAN FOR TPM 21301
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