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Hydrology & Hydraulics Report
"~ County of San Diego |

This Hydrauhcs and Hydrology Report was prepared using the followmg
- Manuals:

Hydrology Manual, Dated June 2003, County of San Diego
Dramage of Highway -Pavements, U.S. Dept. of Transportation
The Ratlonal Method was used to determine the 100 yr. storm Q values.
The Ratlonal Method uses the followmg formula to establish dramage flow:
Q=CIA
where,
Q = the peak runoff in cubic feet per second

" C = Runoff-coefficient representing the ratio of runoff to
rainfall

| = time average intensity in inches per hour

A= Areé of the subbasin"in acres



Declaration of Responsible Charge
1, hereby declare that 1.am the Civil Engineer of Work on this project, that | have
exercised responsible charge over the design of the prOJect as defined in Section 6703
- of the Business and Professions Code, and the design is consistent with current
standards.

| understand. that the check of project drawings by the County of San Diego is confined
. to a review only and does not relieve me as Engineer of Work of my responsibility for the
- project desi : ,

- Date 3/’1}”

Gary Li ska RCE 23080 expires 12/31/13




Project Description

The 12+ acre project site is currently vacant. The adjacent lands on the east and east
have been partially developed and are occupied by scattered detached residential and
appurtenant structures. Valley Center Road borders the project of the north.. The
project is proposed to be a deposit site for soil material from a grading operation for a
proposed commercial site located on the north side of Valley Center Road. No
development or surface improvements are proposed under this permit. An offsite area of
1.1+ square miles is collected by a triple box culvert in Valley Center Road discharges
onto the site. The proposed grading design provides a rock lined channel to allow the
offsite drainage flows to pass through the site unobstructed. The calculations to
determine the 100 year peak discharge for the offsite basin, based on current
standards, are included in this report

The existing site topography slopes in a southwesterly direction. The final graded
condition will not modify the onsite drainage patterns. The points of discharge in the
post-development condition will be the same as the pre-development condition.

Description of Study , _

We have prepared the attached calculations and exhibits in conjunction with an
application for a grading permit to develop the site as indicated above. Impervious
surface improvement are not proposed under this application. The results of the
attached calculations show the following discharge rates:

PRECONSTRUCTION ' POST-CONSTRUCTION

( OUTFLOW) (OQUTFLOW)
BASIN A 3.87 cfs 5.81 cfs
BASIN B 5.90cfs 5.86 cfs
BASIN C ~ 4.16c¢fs 1.63 cfs
TOTAL SITE 13.93cfs 13.30cfs

The post-development outflow is 0.63 cfs less than the pre-development condition.

The area designated as post construction Basin C covers primarily manufactured
slopes. This area is located along the northwesterly area of the site. The discharge point
of the drainage flows for the post construction are at the same location of the pre-
construction discharge point. To avoid offsite adverse impacts the runoff if collected in a
~ brow ditch and outlet for the site through a rip rap energy dissipater.

Conclusion
As a result of the project layout and the inclusion of design features, we do not
anticipate any negative impacts to downstream properties.



HYDROLOGY
CALCULATIONS
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San Diego County Hydrology Manual - A Section: 3
*Date: June 2003 _ Page: 12626

Note that the Initial Fime of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or Iess acres does riot have
a significant effect where the drainage basin area is 20 to 600 acres. '

Table 3-2 provides limits of the length (Maximum Length (Ly)) 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 submiited with a . .
detailed study. ' ‘

“Table 3-2

'MAXIMUM OVERLAND FLOW LENGTH (Ly)
& INITIAL TIME OF CONCENTRATION (T)

Element* | DU/ | .5% 1% | 2% 3% 5% 10%
- Acre [Ty T JIy|Ti |Tw | T fTy | T Iy [T |Im (T
Natural’ 1 s50]132] 70 @?; g5]109] 100|103 ] 100{ 8.7 100] 6.9
LDR t _|s0]122] 70115} 85]100]100] 9.5]| 100 8.0 100] 64
LDR 2 |solus]| 70]105]| 85| 92]100| 88|100]|74}100] 5%
LDR 29 | s0l1071 70l100{ 85]. 88| 95| 81]100| 7.0} 100] 56

MDR__ |43 | s50|102}) 70| 96| 80| 81| 95| 7.8|100}|67}|100] 53
MDR |73 | 50| 92| 65| 84| 80) 74| 95| 7.0|100] 6.0 100 4.8
MDR _f109 |- 50| 87]| 65| 79| 80| 69| 90| 64100} 57}100} 45
MDR  |145] 50| 82| 65| 74| 80| 65| 90| 60|100|54]100] 43
pDR |24 | 50| 67]| 65] 6.1) 75] 5.1 90; 49| 95|43]100] 3.5

HDR 43 | s50] 53] 65| 47| 75| 40| 85 38| 95 341100} 2.7

N. Com 50| 53] 60| 45| 75| 40| 85| 38| 95| 3.4]100).27
la.com .| ~ |5s0] 47] 60|{aD| 75|c58) 85| 34| 90]|29}100] 24
LTor/Cem 50| 42| 60| 37| 70 31| 80| 29| 90| 26]100|22
| Limited I s0{ 42]| 60} 37| 70} 31| 80| 29| 90| 2.6|100) 22
Qaeneml 1] | so| 37|l 6ol 321 70| 27| 80| 26| 90}23]100{15]
- “.#g0e Table 3-1 for more defailed description | U

3-12



EQUATION

AE o o (1BL\P65
Fect ¢ ~: AE
- Te = Time of concentration (hours)
< - t. = Watercourse Distance {milos)
—4000 = Change in elevation atong .
- . effoctive sfope fine [See Figure 3-5){feef)
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OFFSITE BASIN HYDROLOGY
CALCULATIONS



**********************************************************************
*kkkkkKkk

* The San Diego Unit Hydrograph (SDUH) Peak Discharge Program uses
the *

* procedures described in Section 4 of the San Diego County
Hydrology Cx

* Manual for NRCS Hydrologic Method calculations. The SDUH Peak
Discharge *

* Program may be used only for determination of peak flow rate, and
may not *

* pbe used for detention basin design or other routing purposes for
which a * '

* hydrograph is required. To generate a hydrograph, the calculation
method *

* described in Section 4 of the San Diego County Hydrology Manual
may be *

. * used, or a computer program that includes good documentation of
the *

* calculations (see Section 1.7 of the San Diego County Hydrology
manual) . * .

* Note: the RATHYDRO computer program is not based on the
calculation method *

* described in Section 4 of the San Diego County Hydrology Manual
and may *

* not be used to generate a hydrograph based on the SDUH Peak
Discharge * ' :

* Program output.
*

**********************************************************************
*hkkkkkkk

Project Identification: NelsonMass Gradin

Storm Frequency (years) = 100

Drainage Area (square miles). = 1.070
6-Hour Rainfall (inches) = 4.00
6-Hour Depth-Area Factor = 0.997
24-Hour Rainfall (inches) = 8.00
24-Hour Depth-Area Factor = 0.998
Adjusted Curve Number = 64

Unit Interval (minutes) = 10

Watershed Lag Time (hours) = 0.368

Peak Flow Rate (cfs) = 1564.0



San Diego County Hydrology Manual ' Section: Appendix D

Date: June 2003 Page: 30f3 -

WORKSHEET 4-3 N %UA) /M/ﬁ&& 6@9 t4)&Peak Discharge Computation

{name of project)

##++¥For use with NRCS Hydrolbgic Method Computations™****

Items in boxes are required input parametéts for the SDUH Peak Discharge Program.

Computed by: C)/iﬁ‘f Lﬁ PEKA Date:_/ i 30! 5

Project Identification (Drainage Area Name): M/} Ly &/ﬂ)ﬁ QOPF LITe
Geographic location of center of drainage area: Long: ¥ 7 0(} f 80" 1a: 23 ¢ i C,WO g

.07

Draihage Area: — square miles

Storm Frequency (Section 2.3)} / 04() —year

6-Hour Storh: Duration Precipitation (Appendix B) 4’ —inches

24—Hour Storm Duration Precipitation (Appendix B) % — inches

Precipitation Zone Number (PZN): PZN =10 20 2.3 30 4.0
(Section 4.1.2.4 and Appendix C) ' '

PZN Ajustment Factor for <
5-year to 35-year storm frequency (interpolate): 1.5 .25 2.0 1.5
(Section 4.1.2.4 and Table 4-6) :

PZN Ajustment Factor for ' :
35-year to 150-year storm frequency (interpolate): 2.0 3.0 g,@ 3.0 2.0
(Section 4.1.2.4 and Table 4-6) :

PZN Adjusted Runoff Curve Number (interpolate
between nearest whole number PZN conditions): CNjgorzo BJ_ CNx (9 4’
(Sections 4.1.2.4 and 4.2.4, Tables 4-6 and 4-10) N T

CNzgor 30 C;/'_Z

Watershed Length (L) (Section 4.3.1): } . 8 E —miles
Length to Centroid (L.) (Section 4.3.1): 0. 82/ —miles

Slope (s) (Section 4.3.1): i Lf 3‘,@‘_’ — feet/mile Basin n Factor (Section 4.3.5): O 23'.§

Corps lag (Tv) =24 1 (L x LJ)/s*>)™ (Section 4.3.1.1)
OR ‘ L . . _
Corps lag (T) = 0.8 T (Section 4.3.1.2) - : Lag Time: Y 358 — hours

Time to Peak = 0.862 x Corps lag (Section 4.1.5.5): Time to Peak : O . 31 8—- hours

D-3
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Section:

San Diego County Hydrology Manual
Page:

Date: June 2003

WORKSHEET 4-2 A}%éﬁ (% jj/ggﬁ é%@mw Curve Number Worksheet

(name of project)

RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CNa:

D-2

column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN, From |
GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVER/ - (field in- SOIL Manual, | OF AREA CN,
_—_EAND USE spection) GRUP Table 4-2 AdA CN,x A/A .
lesipoma| Exe | 68 1957 B.9%
1SV - ) 79 0386 |30-
%','Dm/ﬁm | & B4 = _....jz
o os ol £ g |70 |0.0%=5 | 2.
Z.09u/nee i? s ooz | 1.0 ;
WestnErRal 2 |75 lov=zo | 775
QPSR e | & | 62 o020 | bt
0@«0 wfﬁm.,/ %2; 8% 10,1141 9.92
pseen| 2., | R 97 — .
fé\v&wm Fhva : & 0.00% °-%3
| 2 g 0.152 | 14 ¢4
Sums=. _ 1.000 8079 =2 8 Lo
_ For entire basin CNa = _
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HYDRAULIC
CALCULATIONS



Open Channel Flow Calculator http://www.eng.auburn.edu/~xzf0001/Handbook/Channels.html

|Select Channel Type:
Trapezoid

| Depth fromQ V»_ElSele}ct unit system: Feet(ft)

|Channel slope: [0.004  Jfi/ft d'iﬂ’Water depth(y): |4.65 |t ||Bottom width(b; |45 ft
‘ [RightSlope(Z2): |3

[Flow velocity[5.735 [t [LefiSlope(Z1): [3 P |
ow velocity| Ift/s eftSlope(Z1): | l | W
|Flow dischargel 1570 Input n Valuel0.039 [ or select n *
;lft"3/s |
‘ QE‘,‘?E"“.E?_',_! | [Status]Calculation finished | Bge§§t |
[Wetted ter|74.38 |
rﬂ_e_i perime ed [Flow ared|273.77 lft"2 [Top width(T)[72.87 [t

Specific energy|5.16 i Froude numberao 52 Flow status{Subcritical flow

|Critical depth}3.12 [t |Critical slopej0.0163 it | Velocity head]0.51 It

Copyright 2000 Dr. Xing Fang, Department of Civil Engineering, Lamar University.

1ofl 8/7/2013 12:33 PM



>en Chatnel Flow Calculator | : http:l/www.eng.aubmn.edu/~xzm00IIHandbooldChannels.html

_ ' Nﬁﬁ'
| The open channel flow calculator bT ZNSS L.l
| CHAMMEL
Select Channel Type:
- Trapezoid
. . . L. — ecangie. =
- l Depth from Q | lSelect unit system Feet(ft) , . _
lChannel slope: [0.01  |fuft  |Water depth(y): lo49 it | Bottom width(b; 6 It
" |Flowvelocityj232163 s |LefiSlope(Z1):[2 - . [t RightSlope(Z2): 2
| - | Y oy ‘
— [Flow discharge{7.85 Input n value0.035  orselectn.
jéﬁ"3ls '
~ |- Calculaiet | Status:Calculation finished Reset |
| gﬂf‘l perimeta 17 Flow area3.38 - |°2 Top width(T)7.94 |
Specific energy|0.57 gft ) Froude numberf0.63 ' - |Flow statusfSubcr’iﬁcal flow
— - [Critical depth{0.36 N o |Criﬁca1 slope]0.0263  |fut Velocity headj0.08 [t

Copyﬁght 2000 Dr. Xing Fang, Department of Civil Engineering, Lamar University.

—-f1 3/13/2013 8:22 AN,
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]
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Y o)/ &
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YT

PLET, DATE: 102213

. ENGINEER: AQUATERRA ENGiNEERING INC,

TELEPHONE: 760~439-2802
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