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PURPOSE OF REPORT 
 

The purpose of this report is to summarize the existing hydrology of the site, including an 

estimate of the tributary watershed, and anticipated inundation areas during peak storm events, 

for the MTD property.   

 

LOCATION OF SITE 

 

The property is located in the unincorporated area of Santa Barbara County, northwesterly of the 

corner of Calle Real and North San Antonio Road.   

 

METHODOLOGY 
 

The property is approximately 18.7 acres in size, and is currently undeveloped.   

 

The property is bisected by a small drainage course with a tributary watershed that is 

conservatively assumed to be approximately 158 acres.  The tributary watershed is a mixture of 

residential development, commercial development, orchard & other undeveloped land.  The 

drainage course enters the property at the north-west corner, runs diagonally in a south-easterly 

direction, and leaves the property near the middle of the south property line via a 48” reinforced 

concrete pipe culvert under Calle Real.  For the hydrology calculations, attached, the watershed 

was conservatively assumed to be comprised of 1/4 acre lot residential development, with a 27 

minute time of concentration, and Hydrologic Soil Groups D.  Historically, during peak storm 

events, the drainage course has been known to pond up onto the property as runoff tries to make 

its way through the 48” RCP culvert under Calle Real.  Photos from March, 2011 (March 

Miracle Rains) have been attached, and the calculations below confirm this.   

 

The property is not in a mapped Floodplain per the FEMA Flood Insurance Rate Maps, see 

attached Firmette. 

 

The runoff during a 100-year storm event has been computed using both the Santa Barbara 

County Rational Method Program and the Santa Barbara Urban Hydrograph model, and these 

models result in 306cfs and 398cfs respectively.  The drainage course has a relative flat 

longitudinal slope, averaging 2%, and site inspection indicates that no significant erosion is 

occurring in the drainage course through the project site.  The 48” RCP culvert under Calle Real 

is estimated to have a capacity of approximately 175 cfs.  Thus, runoff from larger storm events 

is expected to temporarily pond up in the area upstream of the culvert before being drained off-

site.  The runoff results from both models (308 cfs & 398 cfs) were routed through the 48” RCP 

culvert and result in a ponding elevation of 77.9 and 78.5, which indicates that the size & 

efficiency of the RCP culvert dictates depth of ponding more so than the hydrologic model used.   

The attached 100-Year Inundation Map has conservatively highlighted the 79.0 contour as the 

area of inundation.   

 

The anticipated storm water runoff was calculated using the County of Santa Barbara Rational 

Method Excel Program, as well as HydroCad software with the Santa Barbara Urban 

Hydrograph (SBUH) method.  All input parameters are in accordance the Santa Barbara County 

Flood Control District (SBCFD) standards. 
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The time of concentration was established using Santa Barbara County nomograph.  The pre-

project time of concentration was estimated to be 27 minutes.  The Hydrologic Soil Group for 

the project site was conservatively chosen to be Group D (highest runoff potential) per the 

Natural Resources Conservation Service (NRCS) Web Soil Survey, as attached. 

 

CONCLUSIONS 

 

The area highlighted on the attached 100-Year Inundation Map should be avoided for 

development, or the volume represented by this area should be preserved as a part of developing 

the property.  In addition, developing the property will require the retention & treatment of storm 

water produced by the development, and sufficient area should be preserved to accommodate 

those retention & treatment needs.  The calculations contain within this report do not include any 

assumed development upon the MTD property, and only describe the existing conditions.   
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CALCULATIONS 
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SANTA BARBARA COUNTY RATIONAL METHOD  – 100 YEAR STORM EVENT 
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HYDROCAD – SANTA BARBARA URBAN HYDROGRAPH – 100 YEAR STORM 

EVENT 

 

Summary for Subcatchment 78S: Watershed

Runoff = 397.54 cfs @ 10.01 hrs,  Volume= 3,901,280 cf,  Depth= 6.80"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Type I 24-hr  100year Rainfall=8.38"

Area (ac) CN Description

158.000 87 1/4 acre lots, 38% imp, HSG D

97.960 80 62.00% Pervious Area

60.040 98 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)

27.0 Direct Entry, 

 

Runoff

Hydrograph

Time  (hours)
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Type I 24-hr

100year Rainfall=8.38"

Runoff Area=158.000 ac

Runoff Volume=3,901,280 cf

Runoff Depth=6.80"

Tc=27.0 min

CN=80/98

397.54 cfs
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HYDROCAD ROUTING 100-YEAR STORM EVENT THROUGH 48” RCP CULVERT 

 

Summary for Pond 77P: Inundation Area

Inflow Area = 6,882,480 sf, 38.00% Impervious,  Inflow Depth = 6.80"    for  100year event

Inflow = 397.54 cfs @ 10.01 hrs,  Volume= 3,901,280 cf

Outflow = 179.82 cfs @ 10.78 hrs,  Volume= 3,901,280 cf,  Atten= 55%,  Lag= 45.6 min

Discarded = 1.72 cfs @ 10.78 hrs,  Volume= 14,427 cf

Primary = 178.10 cfs @ 10.78 hrs,  Volume= 3,886,853 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Peak Elev= 78.54' @ 10.78 hrs   Surf.Area= 148,892 sf   Storage= 455,854 cf

Plug-Flow detention time= 12.9 min calculated for 3,898,572 cf (100% of inflow)

Center-of-Mass det. time= 12.8 min ( 763.6 - 750.7 )

Volume Invert Avail.Storage Storage Description

#1 67.88' 699,650 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

67.88 0 0 0 0

68.00 9 0 0 9

69.00 286 115 116 288

70.00 863 549 664 871

71.00 1,778 1,293 1,957 1,795

72.00 4,122 2,869 4,827 4,146

73.00 14,227 8,669 13,495 14,257

74.00 28,616 21,007 34,502 28,655

75.00 63,923 45,103 79,605 63,970

76.00 88,188 75,731 155,336 88,254

77.00 111,949 99,833 255,168 112,042

79.00 160,810 271,288 526,457 160,972

80.00 185,879 173,193 699,650 186,084

Device Routing     Invert Outlet Devices

#1 Primary 79.60' 40.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   

Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#2 Primary 67.88' 48.0"  Round Culvert   

L= 77.4'   RCP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 67.88' / 66.90'   S= 0.0127 '/'   Cc= 0.900   

n= 0.012  Concrete pipe, finished,  Flow Area= 12.57 sf   

#3 Discarded 67.88' 0.500 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=1.72 cfs @ 10.78 hrs  HW=78.54'   (Free Discharge)

3=Exfiltration  (Exfiltration Controls 1.72 cfs)

Primary OutFlow  Max=178.09 cfs @ 10.78 hrs  HW=78.54'   (Free Discharge)

1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

2=Culvert  (Inlet Controls 178.09 cfs @ 14.17 fps)
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Inflow
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Inflow Area=6,882,480 sf

Peak Elev=78.54'

Storage=455,854 cf

397.54 cfs

179.82 cfs

1.72 cfs

178.10 cfs
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HISTORIC PHOTOS 
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FIRMETTE 
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HYDROLOGIC SOIL GROUP 
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100 YEAR INUNDATION MAPS 
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