
































       Orange County Rational Hydrology Program

   (Hydrology Manual Date(s) October 1986 & November 1996)

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2018 Version 9.0
  Rational Hydrology Study, Date: 04/03/25  File Name: MEL19X10.roc
 ------------------------------------------------------------------------
 TTM 19392
 ORANGE
 PRELIMINARY
 EXISTING Q10
 ------------------------------------------------------------------------

 Program License Serial Number 6677

 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Rational hydrology study storm event year is    10.0

 Decimal fraction of study above 2000 ft., 600M  =     0.0000
 English Units Used for input data

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      100.000 to Point/Station      101.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 UNDEVELOPED (average cover) subarea        
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 1.000
 Decimal fraction soil group D = 0.000
 SCS curve number for soil(AMC 2)  = 79.00
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr)
 Max Catchment Loss (Fm) =     0.250(In/Hr)
 Initial subarea data:
 Initial area flow distance =   228.160(Ft.)
 Top (of initial area) elevation =   270.000(Ft.)
 Bottom (of initial area) elevation =   265.800(Ft.)
 Difference in elevation =     4.200(Ft.)
 Slope =    0.01841  s(%)=       1.84
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   13.775 min.
 Rainfall intensity =      2.271(In/Hr) for a    10.0 year storm



 Effective runoff coefficient used for area (Q=KCIA) is C = 0.801
 Subarea runoff =      0.855(CFS)
 Total initial stream area =        0.470(Ac.)

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      101.000 to Point/Station      102.000
 **** IMPROVED CHANNEL TRAVEL TIME ****
 ______________________________________________________________________
 Upstream point elevation =   265.800(Ft.)
 Downstream point elevation =   260.600(Ft.)
 Channel length thru subarea  =   650.770(Ft.)
  Channel base width =    3.000(Ft.)
 Slope or 'Z' of left channel bank =   0.000
 Slope or 'Z' of right channel bank =   0.000
 Estimated mean flow rate at midpoint of channel =      4.439(CFS)
 Manning's 'N'    = 0.013
 Maximum depth of channel  =    0.130(Ft.)
 Flow(q) thru subarea =      4.439(CFS)
 Depth of flow =   0.324(Ft.), Average velocity =   4.563(Ft/s)
 !!Warning: Water is above left or right bank elevations
 Channel flow top width =    3.000(Ft.)
 Flow Velocity =    4.56(Ft/s)
 Travel time  =    2.38 min.
 Time of concentration =   16.15 min.
 Critical depth =      0.406(Ft.)
 ERROR - Channel depth exceeds maximum allowable depth
  Adding area flow to channel
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 1.000
 Decimal fraction soil group D = 0.000
 SCS curve number for soil(AMC 2)  = 69.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.250(In/Hr)
 Max Catchment Loss (Fm) =     0.025(In/Hr)
 Rainfall intensity =      2.073(In/Hr) for a    10.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.879
 Subarea runoff =      7.180(CFS) for    3.940(Ac.)
  Total runoff =      8.035(CFS) Total area =        4.41(Ac.)
 Area averaged Fm value =    0.049(In/Hr)
 Depth of flow =   0.463(Ft.), Average velocity =   5.785(Ft/s)
 !!Warning: Water is above left or right bank elevations
 ERROR - Channel depth exceeds maximum allowable depth
 Critical depth =      0.609(Ft.)
 End of computations, total study area =            4.41 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.



  Note: These figures do not consider reduced effective area
  effects caused by confluences in the rational equation.

  Area averaged pervious area fraction(Ap) = 0.196
 Area averaged SCS curve number (AMC 2) =  70.1



       Orange County Rational Hydrology Program

   (Hydrology Manual Date(s) October 1986 & November 1996)

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2018 Version 9.0
  Rational Hydrology Study, Date: 04/03/25  File Name: MEL19X25.roc
 ------------------------------------------------------------------------
 TTM 19392
 ORANGE
 PRELIMINARY
 EXISTING Q25
 ------------------------------------------------------------------------

 Program License Serial Number 6677

 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Rational hydrology study storm event year is    25.0

 Decimal fraction of study above 2000 ft., 600M  =     0.0000
 English Units Used for input data

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      100.000 to Point/Station      101.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 UNDEVELOPED (average cover) subarea        
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 1.000
 Decimal fraction soil group D = 0.000
 SCS curve number for soil(AMC 2)  = 79.00
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr)
 Max Catchment Loss (Fm) =     0.250(In/Hr)
 Initial subarea data:
 Initial area flow distance =   228.160(Ft.)
 Top (of initial area) elevation =   270.000(Ft.)
 Bottom (of initial area) elevation =   265.800(Ft.)
 Difference in elevation =     4.200(Ft.)
 Slope =    0.01841  s(%)=       1.84
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   13.775 min.
 Rainfall intensity =      2.718(In/Hr) for a    25.0 year storm



 Effective runoff coefficient used for area (Q=KCIA) is C = 0.817
 Subarea runoff =      1.044(CFS)
 Total initial stream area =        0.470(Ac.)

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      101.000 to Point/Station      102.000
 **** IMPROVED CHANNEL TRAVEL TIME ****
 ______________________________________________________________________
 Upstream point elevation =   265.800(Ft.)
 Downstream point elevation =   260.600(Ft.)
 Channel length thru subarea  =   650.770(Ft.)
  Channel base width =    3.000(Ft.)
 Slope or 'Z' of left channel bank =   0.000
 Slope or 'Z' of right channel bank =   0.000
 Estimated mean flow rate at midpoint of channel =      5.420(CFS)
 Manning's 'N'    = 0.013
 Maximum depth of channel  =    0.130(Ft.)
 Flow(q) thru subarea =      5.420(CFS)
 Depth of flow =   0.366(Ft.), Average velocity =   4.942(Ft/s)
 !!Warning: Water is above left or right bank elevations
 Channel flow top width =    3.000(Ft.)
 Flow Velocity =    4.94(Ft/s)
 Travel time  =    2.19 min.
 Time of concentration =   15.97 min.
 Critical depth =      0.469(Ft.)
 ERROR - Channel depth exceeds maximum allowable depth
  Adding area flow to channel
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 1.000
 Decimal fraction soil group D = 0.000
 SCS curve number for soil(AMC 2)  = 69.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.250(In/Hr)
 Max Catchment Loss (Fm) =     0.025(In/Hr)
 Rainfall intensity =      2.500(In/Hr) for a    25.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.882
 Subarea runoff =      8.684(CFS) for    3.940(Ac.)
  Total runoff =      9.728(CFS) Total area =        4.41(Ac.)
 Area averaged Fm value =    0.049(In/Hr)
 Depth of flow =   0.519(Ft.), Average velocity =   6.245(Ft/s)
 !!Warning: Water is above left or right bank elevations
 ERROR - Channel depth exceeds maximum allowable depth
 Critical depth =      0.688(Ft.)
 End of computations, total study area =            4.41 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.



  Note: These figures do not consider reduced effective area
  effects caused by confluences in the rational equation.

  Area averaged pervious area fraction(Ap) = 0.196
 Area averaged SCS curve number (AMC 2) =  70.1



       Orange County Rational Hydrology Program

   (Hydrology Manual Date(s) October 1986 & November 1996)

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2018 Version 9.0
  Rational Hydrology Study, Date: 04/03/25  File Name: MEL19X100.roc
 ------------------------------------------------------------------------
 TTM 19392
 ORANGE
 PRELIMINARY
 EXISTING Q100
 ------------------------------------------------------------------------

 Program License Serial Number 6677

 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Rational hydrology study storm event year is   100.0

 Decimal fraction of study above 2000 ft., 600M  =     0.0000
 English Units Used for input data

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      100.000 to Point/Station      101.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 UNDEVELOPED (average cover) subarea        
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 1.000
 Decimal fraction soil group D = 0.000
 SCS curve number for soil(AMC 2)  = 79.00
 Pervious ratio(Ap) = 1.0000  Max loss rate(Fp)=     0.250(In/Hr)
 Max Catchment Loss (Fm) =     0.250(In/Hr)
 Initial subarea data:
 Initial area flow distance =   228.160(Ft.)
 Top (of initial area) elevation =   270.000(Ft.)
 Bottom (of initial area) elevation =   265.800(Ft.)
 Difference in elevation =     4.200(Ft.)
 Slope =    0.01841  s(%)=       1.84
 TC = k(0.706)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   13.775 min.
 Rainfall intensity =      3.462(In/Hr) for a   100.0 year storm



 Effective runoff coefficient used for area (Q=KCIA) is C = 0.835
 Subarea runoff =      1.359(CFS)
 Total initial stream area =        0.470(Ac.)

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      101.000 to Point/Station      102.000
 **** IMPROVED CHANNEL TRAVEL TIME ****
 ______________________________________________________________________
 Upstream point elevation =   265.800(Ft.)
 Downstream point elevation =   260.600(Ft.)
 Channel length thru subarea  =   650.770(Ft.)
  Channel base width =    3.000(Ft.)
 Slope or 'Z' of left channel bank =   0.000
 Slope or 'Z' of right channel bank =   0.000
 Estimated mean flow rate at midpoint of channel =      6.971(CFS)
 Manning's 'N'    = 0.013
 Maximum depth of channel  =    0.130(Ft.)
 Flow(q) thru subarea =      6.971(CFS)
 Depth of flow =   0.425(Ft.), Average velocity =   5.466(Ft/s)
 !!Warning: Water is above left or right bank elevations
 Channel flow top width =    3.000(Ft.)
 Flow Velocity =    5.47(Ft/s)
 Travel time  =    1.98 min.
 Time of concentration =   15.76 min.
 Critical depth =      0.555(Ft.)
 ERROR - Channel depth exceeds maximum allowable depth
  Adding area flow to channel
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 1.000
 Decimal fraction soil group D = 0.000
 SCS curve number for soil(AMC 2)  = 69.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.250(In/Hr)
 Max Catchment Loss (Fm) =     0.025(In/Hr)
 Rainfall intensity =      3.205(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.886
 Subarea runoff =     11.167(CFS) for    3.940(Ac.)
  Total runoff =     12.526(CFS) Total area =        4.41(Ac.)
 Area averaged Fm value =    0.049(In/Hr)
 Depth of flow =   0.604(Ft.), Average velocity =   6.910(Ft/s)
 !!Warning: Water is above left or right bank elevations
 ERROR - Channel depth exceeds maximum allowable depth
 Critical depth =      0.813(Ft.)
 End of computations, total study area =            4.41 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.



  Note: These figures do not consider reduced effective area
  effects caused by confluences in the rational equation.

  Area averaged pervious area fraction(Ap) = 0.196
 Area averaged SCS curve number (AMC 2) =  70.1
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Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 11N WGS84
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Map Scale: 1:1,280 if printed on A landscape (11" x 8.5") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Orange County and Part of Riverside County, 
California
Survey Area Data: Version 18, Aug 30, 2024

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Mar 14, 2022—Mar 
17, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

209 Sorrento clay loam, 2 to 9 
percent slopes, warm MAAT, 
MLRA 19

4.4 100.0%

Totals for Area of Interest 4.4 100.0%
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Orange County and Part of Riverside County, 
California

209—Sorrento clay loam, 2 to 9 percent slopes, warm MAAT, 
MLRA 19

Map Unit Setting
National map unit symbol: 2tz07
Elevation: 20 to 2,040 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 62 to 66 degrees F
Frost-free period: 320 to 365 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Sorrento and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Sorrento

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sedimentary rock

Typical profile
Ap1 - 0 to 6 inches: clay loam
Ap2 - 6 to 12 inches: clay loam
AB1 - 12 to 21 inches: silty clay loam
AB2 - 21 to 27 inches: silty clay loam
AB3 - 27 to 37 inches: silty clay loam
Bk1 - 37 to 49 inches: silty clay loam
Bk2 - 49 to 62 inches: silty clay loam
2C - 62 to 72 inches: stratified loamy fine sand to silt loam

Properties and qualities
Slope: 2 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high (0.20 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent

Map Unit Description: Sorrento clay loam, 2 to 9 percent slopes, warm MAAT, MLRA 19---
Orange County and Part of Riverside County, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/18/2025
Page 1 of 2



Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 
mmhos/cm)

Available water supply, 0 to 60 inches: High (about 11.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R019XD001CA - CLAYEY
Hydric soil rating: No

Minor Components

Mocho
Percent of map unit: 10 percent
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R019XD029CA - LOAMY
Hydric soil rating: No

Sorrento, loam
Percent of map unit: 10 percent
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R019XD029CA - LOAMY
Hydric soil rating: No

Botella
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R019XD001CA - CLAYEY
Hydric soil rating: No

Data Source Information

Soil Survey Area: Orange County and Part of Riverside County, California
Survey Area Data: Version 18, Aug 30, 2024

Map Unit Description: Sorrento clay loam, 2 to 9 percent slopes, warm MAAT, MLRA 19---
Orange County and Part of Riverside County, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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