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Introduction 

The purpose of this drainage study is to analyze the existing drainage condition associated with the proposed 

subdivision of 18181 Via Roswitha.  

 

Purpose of Project 

This proposed development will consist of subdividing an existing parcel containing two individual residential 

buildings, into two proposed parcels; one for each residence. The site is located on the North side of El Camino 

Del Norte at the terminus of Via Roswitha.  Via Roswitha is a 40' private road easement dedicated per PM No. 

10014.  8181 Via Roswitha, is located in the un-incorporated community of Rancho Santa Fe, in the Northern 

portion of San Diego County.  The project site is approximately 5 miles East of Interstate 5 via Encinitas Blvd.  

(See Appendix A for a vicinity and location map). 

 

Description of Watershed 

The Powell Residence, located at 18181 Via Roswitha, is part of the Carlsbad Hydrologic Unit.  More specifically, 

it is part of the San Elijo Hydraulic Sub-Area (904.61) which is part of the Escondido Creek Hydrologic Area 

(904.60) and which is part of the larger Carlsbad Watershed (904.00).   

 

The Carlsbad Hydrologic Unit encompasses approximately 210 square miles in area extending from Lake 

Wohlford in the East to the Pacific Ocean to the West.  The cities of Vista and Oceanside comprise its Northern 

boundary while the Cities of Solana Beach & Escondido, and the community of Rancho Santa Fe make up its 

Southern extremities.  Another important aspect of this watershed is that it contains four major costal lagoons: 

Buena Vista, Agua Hedionda, Batiquitos, and the San Elijo. 

  

The Escondido Creek Hydrologic Sub Area is approximately 84.6 square miles in area, extends inland 

approximately 24 miles, has an elevation range of 2,420 feet, and discharges into the San Elijo Lagoon.  Four 

main reservoirs are also located within this watershed: Lake Wohlford, Dixon Lake, San Dieguito Reservoir, and 

Olivenhain Reservoir.  Escondido Creek HSA also run through various municipalities: the cities of Escondido, 

Solana Beach, Encinitas, San Marcos, and the unincorporated areas of Norther San Diego County. Because this 

project site is located on the top of a small hill, existing drainage patterns flow in different directions as it makes its 

way off-site.  Escondido Creek located to the North and an unidentified stream to the South are the first points of 

runoff collection from the project site.  Both waterways drain into the San Elijo Lagoon.   

The San Elijo Lagoon is a sensitive habitat and ecosystem for numerous types of waterfowl, fish, shellfish, and 

native plant & animal species.  It is listed on the CWA 303(d) list of impaired water bodies for bacteria, 

eutrophication, and sedimentation/siltation.  

 

Method of Calculation 

The total runoff from the site is calculated using the guidelines set forth in the June 2003 San Diego County 

Hydrology Manual.  The specific calculation used is the Rational Method.  This is the standard practice for 

watersheds under 0.5 square miles.  Excerpts from the San Diego County Hydrology Manual are located in 

Appendix E.  
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Autodesk Storm and Sanitary Analysis was used for the storm analysis. Autodesk Storm and Sanitary Analysis is 

a link-node based model that performs hydrology, hydraulic, and water quality analysis of storm water and 

wastewater drainage systems, including sewage treatment plants and water quality control devices.  A link 

represents a hydraulic element (i.e., a pipe, channel, pump, standpipe, culvert, or weir) that transports flow and 

constituents.  A node can represent the junction of two or more links, a storm drain catch basin inlet, the location 

of a flow or pollutant input into the system, or a storage element (such as a detention pond, retention pond, 

settling pond, or lake). 

 

Hydrologic Criteria 

The following criteria were used in computing runoff from the existing and proposed project. 

 

• Design storm: 100-year.  

• Hydrology method: Rational method (Q=CIA) per section 3, pages 1-4 San Diego County Hydrology 

Manual 

• Time of Concentration (Tc) for Existing Condition: The time of concentration was found based on Table 3-

2 of the San Diego County Hydrology Manual. 

• Time of Concentration (Tc) for Proposed Condition: The proposed development does not propose any 

new impervious or construction so there is no proposed condition to analyze. 

• Effective Slope: The effective slope for natural watersheds was computed per section 3, page 17 of the 

San Diego County Hydrology Manual. 

• Intensity of Rainfall I: The rainfall intensity was calculated using the Rainfall Intensity-Duration-Frequency 

Curves (100- year) section 3, pages 7 & 8 of the San Diego County Hydrology Manual.  

• Runoff Coefficients (Rational Method): 

o C = 0.9 * Imp% + C * (1-Imp%) 

o I = (7.44*P6)/(D0.645)  where  D= Tc 

 Soil Group D:  According to section 4, page 16 of the San Diego County Hydrology Manual, soils 

in group D have a very slow infiltration rate when thoroughly wetted, and are shallow over nearly 

impervious material.  The rate of water transmission is also very slow. The soil map used can be found in 

Appendix G. 

•  Runoff coefficient C: The following runoff coefficients were used as shown on section 3, pages 4-

6 of the San Diego County Hydrology Manual. 

 

 EXISTING - Residential (Low Density Residential):   0.41 

 

Existing Condition 

The existing 9.35 acre site is comprised of 7 drainage basins divided amongst a multiple building complex at the 

top of a small hill.  The complex is a single-family residence which includes a 13,000 sf. house, 3,300 sf. detached 

garage, 1,650 sf. pool house, 1,800 sf. barn, and a 2,100 sf. servants residence.  Several basins drain different 

directions away from the property. However the areas identified for Parcel 2 primarily drain to the South and enter 



18181 Via  Roswitha 
Drainage Study 
RSF 14.01-59.04 
 

3 
 

Via Roswitha’s drainage facilities. All of the existing drainage sheet flows to adjacent properties eventually being 

collected by stormdrain facilities. 

 

A table summarizing the drainage basins is found in Appendix D.  

 

Procedure for Calculating Time of Concentration and Rainfall Intensity 

The time of concentration for the sub-basing was determined using the Figure 3-3 from the 2003 County 

Hydrology Manual. Specific values were obtained using the formula  included on the nomograph: 

 

T= 1.8(1.1-C)√D 

      3√s 

The resulting Tc for the various sub-basins within the site are shown below. 

 

Basin 
Area, 
ac. 

C 
value Length Height Slope Tc 

Qsub-

basin 
Sub-1 1.1 0.44 270 55 20.37% 18.15 1.61 
Sub-2 0.9 0.41 135 55 40.74% 18.15 1.19 
Sub-3 0.4 0.41 245 35 14.29% 11.55 0.65 
Sub-4 1.9 0.44 370 65 17.57% 21.45 2.41 
Sub-5 2.9 0.49 500 50 10.00% 16.50 4.82 
Sub-6 1.2 0.46 335 35 10.45% 11.55 2.44 
Sub-7 1.0 0.41 290 40 13.79% 13.20 1.58 

 

Comparison between Existing and Proposed Conditions 

The existing and proposed conditions are the same, as the proposed project only includes a mapping action. 

        

Adequacy of Existing Drainage Facilities 

The size of the drainage facility located at the intersection of Via Roswitha and El Camino del Norte was sized 

based on the existing development of the Powell property.  With the proposed subdivision there is no increased 

runoff , since there is no additional imperviousness associated. The existing facilities as designed are adequate 

for the proposed project. 
 
Control of Pollutants 

Site design and Source control BMPs associated with the existing site condition have been identified based upon 

the 2016 San Diego County BMP Design Manual. A Storm Water Management Plan (SWQMP) for Minor Projects 

has been prepared, and included with the project submittal. The existing residence implements several site 

design and source control measures within the existing design, and these measures will be maintained  in that the 

proposed project seeks only to subdivide the property.  
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Conclusion 

The existing drainage pathways are to be maintained in both the pre and post development condition and 

therefore no additional runoff impact is associated with this project. There is no mitigation required for the 

proposed project, since the existing runoff will not be increased by the associated approval of this mapping action. 

The site proximity to the existing floodplain was determined based upon FIRM map .06073C1065G and the site is 

not within or adjacent to the floodplain so the proposed subdivision will not be impacted by the floodplain. The 

existing site is situated at the top of a natural hill; there is no anticipated risk to the property if a levee or dam were 

to fail at any point upstream of the project site.  A summary of the existing runoff totals can be found below, and 

since the proposed condition is the same as existing there will be no change to the runoff rates identified.  
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Site FEMA FIRM map 
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Basin Summary Table 



 

 



Basin Area, ac. C value
Rainfall 
intensity

Flow Structures
Imperv 
Area (SF)

Imperv 
Area 
(AC)

Developed 
%

6 hr 24 hr
Sub‐1 1.1 100‐year 2.8 5.0 0.44 3.2 1.61 Detached garage 3,300 0.08 6.7%
Sub‐2 0.9 0.41 3.2 1.19 0.0%
Sub‐3 0.4 0.41 4.3 0.65 0.0%
Sub‐4 1.9 0.44 2.9 2.41 Pool House/Tennis 5,500 0.13 6.7%
Sub‐5 2.9 0.49 3.4 4.82 House/Dwy 21,000 0.48 16.8%
Sub‐6 1.2 0.46 4.3 2.44 Guest House/Barn 5,350 0.12 9.9%
Sub‐7 1.0 0.41 3.9 1.58 0.0%

Basin Area, ac. C value Length Height Slope Tc Qsub‐basin

Sub‐1 1.1 0.44 270 55 20.37% 18.15 1.61
Sub‐2 0.9 0.41 135 55 40.74% 18.15 1.19
Sub‐3 0.4 0.41 245 35 14.29% 11.55 0.65
Sub‐4 1.9 0.44 370 65 17.57% 21.45 2.41
Sub‐5 2.9 0.49 500 50 10.00% 16.50 4.82
Sub‐6 1.2 0.46 335 35 10.45% 11.55 2.44
Sub‐7 1.0 0.41 290 40 13.79% 13.20 1.58

EXISTING CONDITIONS

Rainfall amounts
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Watershed Reference Material 
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Soil Map 
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SSA Analysis 



 

 

 
 
 



Project Description
Ex. SSA.SPF

Project Options
CFS
Elevation
Rational
User-Defined
Hydrodynamic
YES
NO

Analysis Options
May 19, 2017 00:00:00
May 20, 2017 00:00:00
May 19, 2017 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
0
7
7
2
5
0
0
0
2
2
0
0
0
0
0
0
0

Rainfall Details
100 year(s)

        Outlets ..........................................................................
Pollutants ..............................................................................
Land Uses ............................................................................

Return Period........................................................................

Links......................................................................................
        Channels ......................................................................
        Pipes ............................................................................
        Pumps ..........................................................................
        Orifices .........................................................................
        Weirs ............................................................................

Nodes....................................................................................
        Junctions ......................................................................
        Outfalls .........................................................................
        Flow Diversions ...........................................................
        Inlets ............................................................................
        Storage Nodes .............................................................

Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................
Reporting Time Step ............................................................
Routing Time Step ................................................................

Rain Gages ...........................................................................
Subbasins..............................................................................

Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................

File Name .............................................................................

Flow Units .............................................................................
Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................



Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 Sub-01 1.10 0.4400 0.97 0.43 0.47 1.55 0  00:18:09
2 Sub-02 0.90 0.4100 0.97 0.40 0.36 1.18 0  00:18:09
3 Sub-03 0.40 0.4100 0.82 0.34 0.14 0.71 0  00:11:33
4 Sub-04 1.90 0.4400 1.03 0.45 0.86 2.41 0  00:21:27
5 Sub-05 2.90 0.4900 0.94 0.46 1.33 4.85 0  00:16:30
6 Sub-06 1.20 0.4600 0.82 0.38 0.45 2.37 0  00:11:33
7 Sub-07 1.00 0.4100 0.87 0.36 0.36 1.62 0  00:13:12



Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 Jun-01 Junction 390.00 391.00 0.00 0.00 0.00 2.37 390.12 0.00 0.88 0  00:00 0.00 0.00
2 Jun-02 Junction 386.00 387.00 0.00 0.00 0.00 3.85 386.12 0.00 0.88 0  00:00 0.00 0.00
3 Out-01 Outfall 370.00 1.55 370.00
4 Out-02 Outfall 380.00 1.18 380.00
5 Out-03 Outfall 373.00 0.70 373.00
6 Out-04 Outfall 365.00 2.41 365.00
7 Out-05 Outfall 373.00 7.99 373.12



Link Summary
SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Surcharged Condition
Node Elevation Elevation Ratio Total Depth

Ratio
(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

1 Link-01 Channel Jun-01 Jun-02 230.00 390.00 386.00 1.7400 6.000 0.0320 2.30 30.18 0.08 1.38 0.12 0.23 0.00
2 Link-02 Channel Jun-02 Out-05 320.00 386.00 373.00 4.0600 6.000 0.0320 3.64 46.13 0.08 2.13 0.12 0.24 0.00



Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 Jun-01 390.00 391.00 1.00 0.00 -390.00 0.00 -391.00 0.00 0.00
2 Jun-02 386.00 387.00 1.00 0.00 -386.00 0.00 -387.00 0.00 0.00



Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 Jun-01 2.37 2.37 390.12 0.12 0.00 0.88 390.00 0.00 0  00:12 0  00:00 0.00 0.00
2 Jun-02 3.85 1.62 386.12 0.12 0.00 0.88 386.00 0.00 0  00:13 0  00:00 0.00 0.00



Channel Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Shape Height Width Manning's Entrance Exit/Bend Additional Initial Flap

ID Invert Invert Invert Invert Drop Slope Roughness Losses Losses Losses Flow Gate
Elevation Offset Elevation Offset

(ft) (ft) (ft) (ft) (ft) (ft) (%) (ft) (ft) (cfs)
1 Link-01 230.00 390.00 0.00 386.00 0.00 4.00 1.7400 Trapezoidal 0.500 24.500 0.0320 0.5000 0.5000 0.0000 0.00 No
2 Link-02 320.00 386.00 0.00 373.00 0.00 13.00 4.0600 Trapezoidal 0.500 24.500 0.0320 0.5000 0.5000 0.0000 0.00 No



Channel Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 Link-01 2.30 0  00:12 30.18 0.08 1.38 2.78 0.12 0.23 0.00
2 Link-02 3.64 0  00:14 46.13 0.08 2.13 2.50 0.12 0.24 0.00
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