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Site & Project Description 
This drainage study has been prepared for the proposed commercial development at 12407-12413 
Woodside Avenue, Lakeside, CA 92040. The proposed improvements include a three-story self-
storage building with a one-story subterranean level, a driveway, and two tree wells. The total area 
of analysis is 7.57 acres, which includes portions of the offsite flow. The offsite areas include the 
existing development next to the project and portion of Cactus Street and Woodside Avenue. The 
site is located approximately 0.5 miles south of State Route 67. See figure No. 1 for a Vicinity Map.  
 
The proposed project will construct a lined biofiltration basin in the frontage of the property for 
stormwater treatment purposes. The treatment properties of the facility are detailed in a separate 
Stormwater Quality Report (SWQMP). 
 

Methodology 
This drainage report has been prepared in accordance with current County of San Diego 
regulations and procedures. The Modified Rational Method was used to determine the peak 
flowrates generated by the existing and proposed site conditions. 
 
The proposed storm drain pipes and channels were sized using Manning’s Equation as specified for 
conduits in the San Diego County Hydraulic Design Manual.  
 
The initial time of concentration (Ti) and maximum overland flow length (Lm) were determined 
using Table 3-2 of the Hydrology Manual included as Appendix 6 on this report. Ti values were 
selected based off the slope and associated imperviousness of each basin. 
 
The 100-yr, 6-hr storm depth (P6) was determined using the isopluvial map included as Appendix 2 
on this report.    
 
The effective slope has been determined using Figure 3-5 of the Hydrology Manual included as 
Appendix 8 on this report. 
 
The overland time of flow was determined using the equation shown on Appendix 7.  
 

Tt = 
𝟏.𝟖 (𝟏.𝟏ି𝑪)∗(𝑻𝒄)𝟎.𝟓

𝑺𝟎.𝟑𝟑  

 
The travel time (Tt) for natural watersheds was determined using the equation shown on Appendix 
8. 

Tt = (
𝟏𝟏.𝟗𝑳𝟑

𝑬
)𝟎.𝟑𝟖𝟓 

 
The total time of concentration was determined by adding the Ti value to the travel time (Tt).  
 
                                                                 Tc  = Ti+Tt 
   
The Tc and the P6 values were entered into the peak intensity formula from page 3-7 of the 
hydrology manual to determine the intensity of the rainfall during the peak of the 100-year, 6-hr 
storm.  
                                                               I = 7.44 × P6 × Tc-0.645   



 
 

The peak discharge rate was determined using the Rational Method Formula.  
 

Q = C × I × A 
 
In cases where the stormwater of a subarea continues directly the flow path of the downstream 
subarea, the following equation is used to determine the peak discharge rate: 
 

Q = Σ (CA) I 
 

Where, the summation the area and the runoff coefficient of the upstream and downstream 
subareas are added prior to multiplying by the intensity. 
 
See the attached calculations for particulars. The following references have been used in 
preparation of this report: 
 

(1) San Diego County Hydraulic Design Manual, 2014 
(2) County of San Diego Hydrology Manual, 2003 
(3) Modern Sewer Design, American Iron & Steel Institute, 1st Ed., 1980 

 

Existing Conditions 
The site is currently a vacant lot located at the southeasterly corner of a commercial development 
plaza. The site is relatively flat with an average slope of 1.0%. The site includes paved drive aisles 
on the south and north sides of the site. The analysis includes the existing commercial development 
around the site and a portion of Cactus Street and Woodside Avenue. 
 
The northerly portion of the site drains via sheet flow to the northwest direction and comingles 
with the offsite flow of the existing developed plaza until it ultimately reaches the storm drain inlet 
on Woodside Avenue. The offsite flow generated by Woodside Avenue and Cactus Street 
confluences with the flow of the entire plaza at the existing curb inlet on Woodside Avenue. This 
point is referred to as Discharge Point # 1 in this report.  
 
The southerly drive aisle drains via sheet flow to the west until it reaches a grated inlet at the low 
point of the existing development. This point is referred to as Discharge Point # 2 in this report. 
 

Proposed Conditions 
The proposed improvements include the construction of a three-story self-storage building, drive 
aisles and private storm drain system. The project proposes to grade the entire site but will keep the 
same discharge points.  
 
The northerly portion of the site will drain via gutter flow to the west, thence via sheet flow to the 
northwesterly direction where it comingles with the offsite flow of the existing developed plaza 
until it reaches the storm drain curb inlet on Woodside Avenue. The entire proposed building will 
drain to a proposed lined biofiltration basin that will drain to a curb outlet on Cactus Street, thence 
confluence with the flow generated by Woodside Avenue and Cactus Street, and ultimately drain at 
the storm drain curb inlet on Woodside Avenue.  
The southerly drive aisle will drain via gutter and sheet flow to the west until it reaches a grated 
inlet at the low point of the existing development.  
 



 
 

The proposed site proposes a diversion of flow by draining to the gutter on Cactus Street, whereas 
in the existing conditions the site drains to the northwest direction towards the existing 
development and ultimately drains to the public storm drain system on Woodside Avenue. 
Hydraulic calculations for the street gutter capacity on Cactus Street and Woodside Avenue have 
been provided in Appendix 12. The calculations demonstrate that the additional flow discharged on 
Cactus and Woodside Avenue will not over-capacitate the street gutter. 
 

Existing Rational Analysis 
The existing site is modeled as five basins. The existing basins are referred to as E-1.1, E-2.1, O-1, 
O-2 and O-3 in this report. The slope of the basins varies between 0.3% and 1.2%.  
 
Below is a summary of the input data and the resulting flowrates for the 100-year, 6- hour storm. 
 

Existing Rational Calculation Summary 

Basin  Area (ac) Impervious 
% C CA 

Tc 
(mins) 

I100 

(in/hr) 
Q100 
(cfs) DP-# 

E-1.1 5.10 82% 0.80 4.07 6.47 6.24 25.43 

DP-1 
O-1 0.29 82% 0.80 0.23 8.13 5.39 1.26 
O-2 0.18 78% 0.78 0.14 10.53 4.56 1.71 
O-3 1.11 80% 0.79 0.87 16.46 3.42 4.28 

E-2.1 0.89 82% 0.80 0.71 7.43 5.71 4.08 DP-2 
  
Below is a summary of the existing confluence flow calculations. 
 

Existing Flow Junction Calculation Summary Confluence Pt. 1 

Confluence 
Pt. 

Tributary 
Flows 

Tc 
(mins) 

I100 

(in/hr) 
Q100  

(cfs) 

Confluence 
Flow  

(cfs) 

DP-1 
O-3 16.46 3.42 4.28 

27.11 
E-1.1 6.47 3.24 25.43 

 
The peak flowrate for DP-1 and DP-2 are 27.11 cfs and 4.08 cfs, respectively. 
 

Proposed Rational Analysis 
 
The proposed site was modeled as five basins. The proposed basins are referred to as P-1.1, P-1.2, 
P-2.1, O-1, O-2 and O-3 in this report. The slope of the basins varies between 0.3% and 1.2%.  
 
 
 
 
 
 
 
 
  



 
 

Proposed Rational Calculation Summary 

Basin  Area (ac) Impervious 
% C CA 

Tc 
(mins) 

I100 

(in/hr) 
Q100 
(cfs) DP-# 

P-1.1 4.45 93% 0.86 3.82 7.05 5.91 22.57 

DP-1 
P-1.2 0.68 91% 0.85 0.58 5.00 7.38 4.27 
O-1 0.29 86% 0.82 0.24 8.13 5.39 1.29 
O-2 0.18 78% 0.78 0.14 7.41 5.73 5.49 
O-3 1.11 80% 0.79 0.87 13.33 3.92 7.19 
P-2.1 0.86 87% 0.83 0.71 7.43 5.71 4.07 DP-2 

 
Below is a summary of the proposed confluence flow calculations. 
 

Proposed Flow Junction Calculation Summary 

Confluence 
Pt. 

Tributary 
Flows 

Tc 
(mins) 

I100 

(in/hr) 
Q100  

(cfs) 

Confluence 
Flow  

(cfs) 

CP-1 P-1.2 5.00 7.38 4.27 5.07 
O-1 8.13 5.39 1.29 

DP-1 
O-3 13.33 3.92 7.19 

26.37 
P-1.1 7.05 5.91 22.57 

 
The peak flowrate for DP-1 and DP-2 are 26.37 cfs and 4.07 cfs, respectively.  
 

Results & Conclusions 
 
The proposed improvements result in a decrease of generated runoff during the peak of the 100-
year, 6-hr storm. Below is a summary of the existing and proposed peak flowrates and velocities.  
 

 DP-# Area 
(ac)  Q100  (cfs) 

Existing 
Conditions 

DP-1 6.68 27.11 
DP-2 0.89 4.08 

Proposed 
Conditions 

DP-1 6.71 26.37 
DP-2 0.86 4.07 

 

 Discharge Location V100  

(fps) 
 Q100  

(cfs) 

Existing 
Conditions 

Cactus Street 1.76 1.71 
Woodside Avenue* 2.22 4.28 

DP-1 11.55** 27.11 
DP-2 1.79 4.08 

Proposed 
Conditions 

Cactus Street 2.27 5.49 
Woodside Avenue* 2.49 7.19 

DP-1 11.41** 26.37 
DP-2 1.78 4.07 



 
 

The existing curb inlet on Woodside Ave that accepts flow from Woodside Ave. and Cactus St has 
an opening width of 9.5 ft. and the existing flow captured by the curb inlet is 4.28 CFS; the 
proposed flow to the existing curb inlet is 7.19 CFS. The max capacity of the curb inlet (sag) is 
10.08 CFS.  
 
* The Q100 tributary to Woodside Avenue includes the flow from Cactus Street and (in the 
proposed conditions) the flow generated from Basin P-2.1.  
  
** As reference drawings for the storm drain system within Woodside Ave. and Cactus St. are 
unavailable or do not exist, several assumptions have been made. Based on site walks, it appears 
that stormwater from Basins E-1.1 and P-1.1 will enter the public MS4 system first via a private 
inlet in the parking lot of the existing development. This flow will then confluence with stormwater 
generated by Woodside Ave and Cactus St. This confluence point is assumed to take place within 
the public MS4 below Woodside Ave. 
 
The project will modify the onsite drainage patterns, but the discharge points will remain the same. 
The project is not anticipated to contribute runoff that will exceed the capacity of the existing or 
planned storm drain system conveyances. The street gutter capacity analysis on the “Proposed 
Conditions” section demonstrates that the diversion of flow to Cactus Street and Woodside 
Avenue will not over-capacitate the gutter, curb inlet, and the existing storm drain system (See 
Appendix 12).  
 
The proposed project will not alter the existing drainage pattern substantially, through the alteration 
of the course of a stream or river, or in a manner that would result in substantial erosion or siltation 
on- or off-site. 
 
The proposed project will not place any structures in the 100-year flood hazard areas or flood plain 
as mapped on the FEMA National Flood Hazard Layer FIRMette (See Appendix 14). The 
proposed project will not place any structures within a 100-year flood hazard area which will 
impede or redirect flood flows. 
 
The project site is located 1.8 miles downstream of Chet Harritt Dam. Per Sunny Day Failure 
Analysis Flood Inundation Map, Sheet 2, the project is within an identified Inundation Area (See 
Appendix 15). The failure of the dam would expose the people and structures on-site to significant 
loss, injury or death involving flooding.  
 
It is the opinion of Omega Engineering Consultants that the project will not cause adverse effects 
to the downstream facilities or receiving waters. A separate Storm Water Quality Management Plan 
has been prepared to discuss the water quality impacts for the proposed development. 
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WOODSIDE SELF-STORAGE
HYDROLOGY AND HYDRAULICS CALCS 

11/22/2023

BASIN AREA (SF) AREA (AC) % Imp "C" Value Symbol
E-1.1 221,977 5.10 82% 0.80
E-2.1 38,791 0.89 82% 0.80 DP-1
O-1 12,695 0.29 82% 0.80
O-2 7,899 0.18 78% 0.78
O-3 48,339 1.11 80% 0.79

CP-1
EX. TOTAL 329,701 7.57 DP-1

P-1.1 193,696 4.45 93% 0.86
P-1.2 29,585 0.68 91% 0.85 (A) CP # - Confluence Point
P-2.1 37,487 0.86 87% 0.83
O-1 12,695 0.29 86% 0.82 (B) DP # - Discharge Point
O-2 7,899 0.18 78% 0.78
O-3 48,339 1.11 80% 0.79 (C) C value for bare ground is 0.35 (Table 3-1 County Hydrology Manual)

(Type 'D' soil)
PROP TOTAL 329,701 7.57

C value for impervious surfaces is 0.9

Basins with mixed surface type use a weighted average
of these 2 values. (impervious % x  0.9)+(pervious % x 0.35)

Basin Confluence

(O-3 & P-1.1)

Existing

(P-1.2 & O-1)
Proposed

(O-3 & E-1.1)

0689-H&H Calcs



WOODSIDE SELF-STORAGE
HYDROLOGY AND HYDRAULICS CALCS (Table No. 2)

11/22/2023

Sub- AREA S(%) Ti Tt Tc I Q
Basin Ac. (avg.) mins mins mins in/hr cfs 100-year, 6 hr storm
E-1.1 5.10 0.80 4.07 4.07 60.0 480.0 1.2% 4.1 2.37 6.47 6.24 25.43 P(6)= 2.8

O-1 0.29 0.80 0.23 0.23 50.0 370.0 0.5% 4.7 3.43 8.13 5.39 1.26
O-2 0.18 0.78 0.14 0.38 0.0 260.0 0.3% 0.0 2.41 10.53 4.56 1.71
O-3 1.11 0.79 0.87 1.25 0.0 640.0 0.6% 0.0 5.93 16.46 3.42 4.28

Confluence calcs for O-3 and E-1.1 T1=8.13, I1=5.39, Q1=27.11 8.13 5.39 27.11 Q(T1)
T2=16.46, I2=3.42, Q2=18.21 16.46 3.42 18.21 Q(T2)

8.13 5.39 27.11 DP-1

E-2.1 0.89 0.80 0.71 0.71 60.0 540.0 0.9% 4.1 3.33 7.43 5.71 4.08
7.43 5.71 4.08 DP-2

P-1.2 0.68 0.85 0.58 0.58 215.0 155.0 1.0% 4.1 0.00 5.00 7.38 4.27
O-1 0.29 0.82 0.24 0.24 50.0 370.0 0.5% 4.7 3.43 8.13 5.39 1.29

Confluence calcs for P-1.2 & O-1 T1=5.00, I1=7.38, Q1=4.27 5.00 7.38 5.07 Q(T1)
T2=8.13, I2=5.39, Q2=1.29 8.13 5.39 4.41 Q(T2)

5.00 7.38 5.07 CP-1

O-2 0.18 0.78 0.14 0.96 0.0 260.0 0.3% 0.0 2.41 7.41 5.73 5.49
O-3 1.11 0.79 0.87 1.83 0.0 640.0 0.6% 0.0 5.93 13.33 3.92 7.19

P-1.1 4.45 0.86 3.82 3.82 60.0 480.0 1.2% 4.1 2.95 7.05 5.91 22.57

Confluence calcs for O-3 & P-1.1 T1=7.05, I1=5.91, Q1=26.37 7.05 5.91 26.37 Q(T1)
T2=13.33, I2=3.92, Q2=22.16 13.33 3.92 22.16 Q(T2)

7.05 5.91 26.37 DP-1

P-2.1 0.86 0.83 0.71 0.71 60.0 540.0 0.8% 4.1 3.33 7.43 5.71 4.07

7.43 5.71 4.07 DP-2

Basins P-1.2, O-1 & O-2 flow through basin O-3. No Ti 
is accounted for Basins P-1.2, O-2 & O-3.  Flow at 
downstream end of Basin O-3 = ΣCA* I

"C"
Overland 

flow length
Concentrated 
Flow Length, 

NOTES
CA ΣCA

Basins O-1 & O-2 flow through basin O-3.  No Ti is 
accounted for Basins O-2 & O-3.  Flow at downstream 
end of Basin O-3 = ΣCA* I

0689-H&H Calcs



CONDUIT SIZING CALCULATIONS
The following chart details the sizing parameters and for conduits that convey runoff on the site. 
Flow parameters from Handbook of Hydraulics, King & Brater were used, see following page.

K'= Discharge factor = (Q*n)/(d8/3*s1/2 )
n= Mannings coefficient = 0.013 for PVC & HDPE
d=diameter of conduit (ft) = per chart
Q= Discharge = based off portions of basins tributary to outlet
s=Minimum Pipe Slope (ft/ft) = per chart
D=depth of flow = From table 7-4 of the Handbook of Hydraulics, King & Brater  See right
Ca= Flow factor = From table 7-14 of the Handbook of Hydraulics, King & Brater  See right

A=Cross sectional area of flow = Ca*d2

V=Velocity = Q/A

Pipe Flow
Pipe Tributary Areas Q (cfs) S (%) d (in) K' D/d Ca A (sf) V (fps)

1 Entire Building Roof 4.27 9.4 10 0.2944 0.57 0.462 0.321 13.31

* DP-1, Existing Conditions 27.11 2 24 0.3925 0.70 0.587 2.348 11.55

* DP-1, Proposed Conditions 26.37 2 24 0.3818 0.69 0.578 2.312 11.41

* Note: Due to not being able to obtain the reference drawings for the storm drain network on Woodside 
             Avenue and Cactus Street, assumptions were made on the existing storm drain system on DP-1.
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2.8 6.0 46.7
100

mark
Typewritten Text
see calculations for values of each basin

mark
Typewritten Text
See methodology to see the equations
used for Intensity and time of concentration
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San Diego County Hydrology Manual Section: 3 
Date:  June 2003 Page: 12 of 26 

Note that the Initial Time 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 less acres does not have 
a significant effect where the drainage basin area is 20 to 600 acres. 

Table 3-2 provides limits of the length (Maximum Length (LM)) of sheet flow to be used in 
hydrology studies.  Initial Ti 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 

MAXIMUM OVERLAND FLOW LENGTH (LM) 
& INITIAL TIME OF CONCENTRATION (Ti) 

.5% 1% 2% 3% 5% 10%Element* DU/ 
Acre LM Ti LM Ti LM Ti LM Ti LM Ti LM Ti

Natural  50 13.2 70 12.5 85 10.9 100 10.3 100 8.7 100 6.9
LDR 1 50 12.2 70 11.5 85 10.0 100 9.5 100 8.0 100 6.4
LDR 2 50 11.3 70 10.5 85 9.2 100 8.8 100 7.4 100 5.8
LDR 2.9 50 10.7 70 10.0 85 8.8 95 8.1 100 7.0 100 5.6
MDR 4.3 50 10.2 70 9.6 80 8.1 95 7.8 100 6.7 100 5.3
MDR 7.3 50 9.2 65 8.4 80 7.4 95 7.0 100 6.0 100 4.8
MDR 10.9 50 8.7 65 7.9 80 6.9 90 6.4 100 5.7 100 4.5
MDR 14.5 50 8.2 65 7.4 80 6.5 90 6.0 100 5.4 100 4.3
HDR 24 50 6.7 65 6.1 75 5.1 90 4.9 95 4.3 100 3.5
HDR 43 50 5.3 65 4.7 75 4.0 85 3.8 95 3.4 100 2.7
N. Com 50 5.3 60 4.5 75 4.0 85 3.8 95 3.4 100 2.7
G. Com  50 4.7 60 4.1 75 3.6 85 3.4 90 2.9 100 2.4
O.P./Com  50 4.2 60 3.7 70 3.1 80 2.9 90 2.6 100 2.2
Limited I.  50 4.2 60 3.7 70 3.1 80 2.9 90 2.6 100 2.2
General I.  50 3.7 60 3.2 70 2.7 80 2.6 90 2.3 100 1.9
*See Table 3-1 for more detailed description 

3-12 
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F   I   G   U   R   E

3-5Computation of Effective Slope for Natural Watersheds

Area “A” = Area “B”

Watershed Divide

Design
Point

Area “A”

Watershed
Divide

L

L

Design Point
(Watershed Outlet)

Stream Profile

Effective Slope Line

Area “B”

E
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F   I   G   U   R   E

3-6Gutter and Roadway Discharge - Velocity Chart

EXAMPLE:
Given: Q = 10    S = 2.5%
Chart gives: Depth = 0.4, Velocity = 4.4 f.p.s.
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Page 2-20 San Diego County Hydraulic Design Manual 
September 2014 

 
 

 
 
 
 
 
 

Figure 2-7 Capacity of Grate Inlets in Sump Locations 

 

Figure 2-7
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Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 22 2023

A-A - Existing - Cactus St. Curb & Gutter Capacity

Gutter
Cross Sl, Sx (ft/ft) =  0.022
Cross Sl, Sw (ft/ft) =  0.083
Gutter Width (ft) =  1.50
Invert Elev (ft) =  406.19
Slope (%) =  0.60
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  1.26

Highlighted
Depth (ft) =  0.24
Q (cfs) =  1.260
Area (sqft) =  0.58
Velocity (ft/s) =  2.16
Wetted Perim (ft) =  7.09
Crit Depth, Yc (ft) =  0.27
Spread Width (ft) =  6.84
EGL (ft) =  0.31
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406.25 0.06

406.50 0.31
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407.00 0.81

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 22 2023

B-B - Existing - Cactus St. Curb & Gutter Capacity

Gutter
Cross Sl, Sx (ft/ft) =  0.022
Cross Sl, Sw (ft/ft) =  0.083
Gutter Width (ft) =  1.50
Invert Elev (ft) =  406.00
Slope (%) =  0.30
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  1.71

Highlighted
Depth (ft) =  0.29
Q (cfs) =  1.710
Area (sqft) =  0.97
Velocity (ft/s) =  1.76
Wetted Perim (ft) =  9.37
Crit Depth, Yc (ft) =  0.29
Spread Width (ft) =  9.07
EGL (ft) =  0.34

0 2 4 6 8 10 12 14 16 18 20 22 24

Elev (ft) Depth (ft)
Section

405.75 -0.25

406.00 0.00

406.25 0.25

406.50 0.50

406.75 0.75

407.00 1.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 22 2023

C-C - Existing - Woodside Ave. Curb & Gutter Capacity

Gutter
Cross Sl, Sx (ft/ft) =  0.009
Cross Sl, Sw (ft/ft) =  0.083
Gutter Width (ft) =  1.50
Invert Elev (ft) =  402.00
Slope (%) =  0.60
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  4.28

Highlighted
Depth (ft) =  0.29
Q (cfs) =  4.280
Area (sqft) =  1.93
Velocity (ft/s) =  2.22
Wetted Perim (ft) =  21.15
Crit Depth, Yc (ft) =  0.31
Spread Width (ft) =  20.85
EGL (ft) =  0.37
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Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 22 2023

D-D - Proposed - Cactus St. Curb & Gutter Capacity

Gutter
Cross Sl, Sx (ft/ft) =  0.022
Cross Sl, Sw (ft/ft) =  0.083
Gutter Width (ft) =  1.50
Invert Elev (ft) =  406.19
Slope (%) =  0.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  5.07

Highlighted
Depth (ft) =  0.37
Q (cfs) =  5.070
Area (sqft) =  1.87
Velocity (ft/s) =  2.71
Wetted Perim (ft) =  13.18
Crit Depth, Yc (ft) =  0.41
Spread Width (ft) =  12.80
EGL (ft) =  0.49
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406.00 -0.19
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406.75 0.56

407.00 0.81
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Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 22 2023

E-E - Existing - Cactus St. Curb & Gutter Capacity

Gutter
Cross Sl, Sx (ft/ft) =  0.022
Cross Sl, Sw (ft/ft) =  0.083
Gutter Width (ft) =  1.50
Invert Elev (ft) =  406.00
Slope (%) =  0.30
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  5.49

Highlighted
Depth (ft) =  0.41
Q (cfs) =  5.490
Area (sqft) =  2.42
Velocity (ft/s) =  2.27
Wetted Perim (ft) =  15.03
Crit Depth, Yc (ft) =  0.42
Spread Width (ft) =  14.61
EGL (ft) =  0.49
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Elev (ft) Depth (ft)
Section

405.75 -0.25

406.00 0.00

406.25 0.25

406.50 0.50

406.75 0.75

407.00 1.00
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Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 22 2023

F-F - Proposed - Woodside Ave. Curb & Gutter Capacity

Gutter
Cross Sl, Sx (ft/ft) =  0.009
Cross Sl, Sw (ft/ft) =  0.083
Gutter Width (ft) =  1.50
Invert Elev (ft) =  402.00
Slope (%) =  0.60
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  7.19

Highlighted
Depth (ft) =  0.33
Q (cfs) =  7.190
Area (sqft) =  2.89
Velocity (ft/s) =  2.49
Wetted Perim (ft) =  26.01
Crit Depth, Yc (ft) =  0.36
Spread Width (ft) =  25.68
EGL (ft) =  0.43
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WOODSIDE SELF-STORAGE
HYDROLOGY AND HYDRAULICS CALCS - EX. CURB INLET ON WOODSIDE AVE

11/22/2023

Table No. 7 Table No. 8
Type B Curb Inlet Length of opening required for proposed flow Type B Curb Inlet Capacity of Ex. Inlet

In Sag In Sag
Tributary Q Cw d Lw L(actual) Q Cw d Lw

Basin # cfs ft ft ft ft cfs ft ft ft
O-3 7.19 3.00 0.50 6.78 9.50 10.08 3.00 0.50 9.50

 - Existing Curb Inlet openeing L(actual) = 9.5 ft  - Exiting curb inlet with opening length of 9.5 ft has a max capacity of 10.08 CFS
 - Length required to accept the entire 100-yr storm flow = 6.78 ft
 - The added flow will not over-capacitate the existing curb inlet

0689-H&H Calcs
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Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, May 2 2022

Asphalt Swale-Basin E-1.1 & P-1.1

User-defined
Invert Elev (ft) =  404.60
Slope (%) =  1.00
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  10

(Sta, El, n)-(Sta, El, n)...
( 0.00, 405.00)-(56.28, 404.60, 0.013)-(82.39, 406.20, 0.013)

Highlighted
Depth (ft) =  0.32
Q (cfs) =  27.12
Area (sqft) =  8.04
Velocity (ft/s) =  3.37
Wetted Perim (ft) =  50.26
Crit Depth, Yc (ft) =  0.38
Top Width (ft) =  50.25
EGL (ft) =  0.50
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Elev (ft) Depth (ft)
Section

404.00 -0.60

404.50 -0.10

405.00 0.40

405.50 0.90

406.00 1.40

406.50 1.90

407.00 2.40

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Nov 16 2023

Existing Conditions Basin E-2.1

User-defined
Invert Elev (ft) =  402.80
Slope (%) =  0.90
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  4.08

(Sta, El, n)-(Sta, El, n)...
( 0.00, 404.00)-(49.63, 403.00, 0.013)-(67.48, 402.80, 0.013)-(85.33, 403.00, 0.013)-(95.33, 404.00, 0.013)

Highlighted
Depth (ft) =  0.16
Q (cfs) =  4.080
Area (sqft) =  2.28
Velocity (ft/s) =  1.79
Wetted Perim (ft) =  28.56
Crit Depth, Yc (ft) =  0.17
Top Width (ft) =  28.56
EGL (ft) =  0.21
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Section
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402.50 -0.30

403.00 0.20

403.50 0.70

404.00 1.20

404.50 1.70

405.00 2.20

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Nov 16 2023

Proposed Conditions Basin P-2.1

User-defined
Invert Elev (ft) =  402.80
Slope (%) =  0.90
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  4.07

(Sta, El, n)-(Sta, El, n)...
( 0.00, 404.00)-(49.63, 403.00, 0.013)-(67.48, 402.80, 0.013)-(85.33, 403.00, 0.013)-(95.33, 404.00, 0.013)

Highlighted
Depth (ft) =  0.16
Q (cfs) =  4.070
Area (sqft) =  2.28
Velocity (ft/s) =  1.78
Wetted Perim (ft) =  28.56
Crit Depth, Yc (ft) =  0.17
Top Width (ft) =  28.56
EGL (ft) =  0.21
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Elev (ft) Depth (ft)
Section

402.00 -0.80

402.50 -0.30

403.00 0.20

403.50 0.70

404.00 1.20

404.50 1.70

405.00 2.20

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, May 3 2022

Curb Outlet Capacity

Rectangular
Bottom Width (ft) =  3.00
Total Depth (ft) =  0.25

Invert Elev (ft) =  406.14
Slope (%) =  2.00
N-Value =  0.013

Calculations
Compute by: Q vs Depth
No. Increments =  10

Highlighted
Depth (ft) =  0.25
Q (cfs) =  4.339
Area (sqft) =  0.75
Velocity (ft/s) =  5.79
Wetted Perim (ft) =  3.50
Crit Depth, Yc (ft) =  0.25
Top Width (ft) =  3.00
EGL (ft) =  0.77

0 .5 1 1.5 2 2.5 3 3.5 4

Elev (ft) Depth (ft)
Section

405.75 -0.39

406.00 -0.14

406.25 0.11

406.50 0.36
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407.00 0.86

Reach (ft)
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Chet Harritt Dam 
Sunny Day Failure Analysis

Flood Inundation Map
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