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MERCADOSOUTH.out 

San Diego County Rational Hydrology Program 

CIVILCADD/ CIVILDESIGN Engineering Software,( c) 1991- 2019 Version 9.1 

Rational method hydrology program based on 
San Diego County Flood Control Division 2003 hydrology manual 

Rational Hydrology Study Date: 12/ 09/ 21 

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

Program License Serial Number 6332 

Rational hydrology study storm event year is 100.0 
English ( in- lb) input data Units used 

Map data precipitation entered: 
6 hour, precipitation( inches) = 2.500 
24 hour precipitation( inches) = 4.000 
P6/ P24 = 62.5% 
San Diego hydrology manual ' C' values used 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 201.000 to Point/ Station 202.000 
**** INITIAL AREA EVALUATION **** 

Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[INDUSTRIAL area type ] 
( General Industrial ) 
Impervious value, Ai = 0.950 
Sub- Area C Value = 0.870 
Initial subarea total flow distance = 191.390( Ft.) 
Highest elevation = 60.000( Ft.) 
Lowest elevation = 56.170( Ft.) 
Elevation difference = 3.830( Ft.) Slope = 2.001 % 
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
The maximum overland flow distance is 70.00 ( Ft) 
for the top area slope value of 2.00 %, in a development type of 
General Industrial 

In Accordance With Figure 3- 3 
Initial Area Time of Concentration = 2.75 minutes 
TC = [1. 8*( 1.1- C)* distance( Ft.) ^. 5)/( % slope^( 1/ 3) ] 
TC = [1. 8*( 1.1- 0.8700)*( 70.000^.5)/( 2.000^( 1/ 3) ]= 2.75 
Calculated TC of 2.749 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for area ( Q=KCIA) is C = 0.870 
Subarea runoff = 0.298( CFS) 
Total initial stream area = 0.052( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 202.000 to Point/ Station 203.000 
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-----------------------------------------------------------------
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______________________________________________________________________ 

MERCADOSOUTH.out 

**** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

Depth of flow = 0.082( Ft.), Average velocity = 10.965( Ft/ s) 
******* Irregular Channel Data *********** 

Information entered for subchannel number 1 : 
Point number ' X' coordinate ' Y' coordinate 

1 0.00 0.25 
2 1.00 0.00 
3 2.00 0.25 

Manning' s ' N' friction factor = 0.013 

Sub- Channel flow = 0.298( CFS) 
' ' flow top width = 0.659( Ft.) 
' ' velocity= 10.965( Ft/ s) 
' ' area = 0.027( Sq. Ft) 
' ' Froude number = 9.518 

Upstream point elevation = 59.980( Ft.) 
Downstream point elevation = 39.790( Ft.) 
Flow length = 30.000( Ft.) 
Travel time = 0.05 min . 
Time of concentration = 2.79 min . 
Depth of flow = 0.082( Ft.) 
Average velocity = 10.965( Ft/ s) 
Total irregular channel flow = 0.298( CFS) 
Irregular channel normal depth above invert elev. = 0.082( Ft.) 
Average velocity of channel( s) = 10.965( Ft/ s) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 203.000 to Point/ Station 203.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 1 
Stream flow area = 0.052( Ac.) 
Runoff from this stream = 0.298( CFS) 
Time of concentration = 2.79 min . 
Rainfall intensity = 6.587( In/ Hr) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 501.000 to Point/ Station 502.000 
**** INITIAL AREA EVALUATION **** 

Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[INDUSTRIAL area type ] 
( General Industrial ) 
Impervious value, Ai = 0.950 
Sub- Area C Value = 0.870 
Initial subarea total flow distance = 65.200( Ft.) 
Highest elevation = 60.000( Ft.) 
Lowest elevation = 59.840( Ft.) 
Elevation difference = 0.160( Ft.) Slope = 0.245 % 
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
The maximum overland flow distance is 50.00 ( Ft) 
for the top area slope value of 0.25 %, in a development type of 
General Industrial 

In Accordance With Figure 3- 3 
Initial Area Time of Concentration = 4.65 minutes 
TC = [1. 8*( 1.1- C)* distance( Ft.) ^. 5)/( % slope^( 1/ 3) ] 
TC = [1. 8*( 1.1- 0.8700)*( 50.000^.5)/( 0.250^( 1/ 3) ]= 4.65 
Calculated TC of 4.647 minutes is less than 5 minutes, 
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resetting TC to 5.0 minutes for rainfall intensity calculations 
Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for area ( Q=KCIA) is C = 0.870 
Subarea runoff = 0.940( CFS) 
Total initial stream area = 0.164( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 502.000 to Point/ Station 503.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

!!Warning: Water is above left or right bank elevations 
!!Warning: Water is above left or right bank elevations 
!!Warning: Water is above left or right bank elevations 
Estimated mean flow rate at midpoint of channel = 0.984( CFS) 
Depth of flow = 0.714( Ft.), Average velocity = 0.338( Ft/ s) 
!!Warning: Water is above left or right bank elevations 

******* Irregular Channel Data *********** 

Information entered for subchannel number 1 : 
Point number ' X' coordinate ' Y' coordinate 

1 0.00 0.70 
2 4.00 0.00 
3 8.00 0.70 

Manning' s ' N' friction factor = 0.150 

Sub- Channel flow = 0.984( CFS) 
' ' flow top width = 8.000( Ft.) 
' ' velocity= 0.338( Ft/ s) 
' ' area = 2.910( Sq. Ft) 
' ' Froude number = 0.099 

Upstream point elevation = 39.840( Ft.) 
Downstream point elevation = 39.600( Ft.) 
Flow length = 52.400( Ft.) 
Travel time = 2.58 min . 
Time of concentration = 7.23 min . 
Depth of flow = 0.714( Ft.) 
Average velocity = 0.338( Ft/ s) 
Total irregular channel flow = 0.984( CFS) 
Irregular channel normal depth above invert elev. = 0.714( Ft.) 
Average velocity of channel( s) = 0.338( Ft/ s) 
!!Warning: Water is above left or right bank elevations 
Adding area flow to channel 

Rainfall intensity ( I) = 5.193( In/ Hr) for a 100.0 year storm 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[LOW DENSITY RESIDENTIAL ] 
( 2.0 DU/ A or Less ) 
Impervious value, Ai = 0.200 
Sub- Area C Value = 0.460 
The area added to the existing stream causes a 
a lower flow rate of Q = 0.889( CFS) 
therefore the upstream flow rate of Q = 0.940( CFS) is being used 
Rainfall intensity = 5.193( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for total area 
( Q=KCIA) is C = 0.758 CA = 0.171 
Subarea runoff = 0.000( CFS) for 0.062( Ac.) 
Total runoff = 0.940( CFS) Total area = 0.226( Ac.) 
Depth of flow = 0.704( Ft.), Average velocity = 0.332( Ft/ s) 
!!Warning: Water is above left or right bank elevations 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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Process from Point/ Station 503.000 to Point/ Station 203.000 
**** PIPEFLOW TRAVEL TIME ( User specified size) **** 

Upstream point/ station elevation = 39.083( Ft.) 
Downstream point/ station elevation = 38.400( Ft.) 
Pipe length = 88.30( Ft.) Slope = 0.0077 Manning' s N = 0.012 
No. of pipes = 1 Required pipe flow = 0.940( CFS) 
Given pipe size = 6.00( In.) 
NOTE: Normal flow is pressure flow in user selected pipe size. 
The approximate hydraulic grade line above the pipe invert is 

1.961( Ft.) at the headworks or inlet of the pipe( s) 
Pipe friction loss = 2.110( Ft.) 
Minor friction loss = 0.534( Ft.) K- factor = 1.50 

Pipe flow velocity = 4.79( Ft/ s) 
Travel time through pipe = 0.31 min . 
Time of concentration ( TC) = 7.54 min . 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 203.000 to Point/ Station 203.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 2 
Stream flow area = 0.226( Ac.) 
Runoff from this stream = 0.940( CFS) 
Time of concentration = 7.54 min . 
Rainfall intensity = 5.055( In/ Hr) 
Summary of stream data: 

Stream Flow rate TC Rainfall Intensity 
No. ( CFS) ( min ) ( In/ Hr) 

1 0.298 2.79 6.587 
2 0.940 7.54 5.055 
Qmax( 1) = 

1.000 * 1.000 * 0.298) + 
1.000 * 0.371 * 0.940) + = 0.646 

Qmax( 2) = 
0.767 * 1.000 * 0.298) + 
1.000 * 1.000 * 0.940) + = 1.169 

Total of 2 streams to confluence: 
Flow rates before confluence point: 

0.298 0.940 
Maximum flow rates at confluence using above data: 

0.646 1.169 
Area of streams before confluence: 

0.052 0.226 
Results of confluence: 
Total flow rate = 1.169( CFS) 
Time of concentration = 7.537 min . 
Effective stream area after confluence = 0.278( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 203.000 to Point/ Station 103.000 
**** PIPEFLOW TRAVEL TIME ( User specified size) **** 

Upstream point/ station elevation = 35.910( Ft.) 
Downstream point/ station elevation = 35.450( Ft.) 
Pipe length = 75.43( Ft.) Slope = 0.0061 Manning' s N = 0.013 
No. of pipes = 1 Required pipe flow = 1.169( CFS) 
Given pipe size = 12.00( In.) 
Calculated individual pipe flow = 1.169( CFS) 
Normal flow depth in pipe = 5.43( In.) 
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MERCADOSOUTH.out 

Flow top width inside pipe = 11.94( In.) 
Critical Depth = 5.47( In.) 
Pipe flow velocity = 3.39( Ft/ s) 
Travel time through pipe = 0.37 min . 
Time of concentration ( TC) = 7.91 min . 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 103.000 to Point/ Station 103.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 1 
Stream flow area = 0.278( Ac.) 
Runoff from this stream = 1.169( CFS) 
Time of concentration = 7.91 min . 
Rainfall intensity = 4.901( In/ Hr) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 101.000 to Point/ Station 102.000 
**** INITIAL AREA EVALUATION **** 

Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[INDUSTRIAL area type ] 
( General Industrial ) 
Impervious value, Ai = 0.950 
Sub- Area C Value = 0.870 
Initial subarea total flow distance = 93.430( Ft.) 
Highest elevation = 39.660( Ft.) 
Lowest elevation = 39.250( Ft.) 
Elevation difference = 0.410( Ft.) Slope = 0.439 % 
Top of Initial Area Slope adjusted by User to 0.500 % 
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
The maximum overland flow distance is 50.00 ( Ft) 
for the top area slope value of 0.50 %, in a development type of 
General Industrial 

In Accordance With Figure 3- 3 
Initial Area Time of Concentration = 3.69 minutes 
TC = [1. 8*( 1.1- C)* distance( Ft.) ^. 5)/( % slope^( 1/ 3) ] 
TC = [1. 8*( 1.1- 0.8700)*( 50.000^.5)/( 0.500^( 1/ 3) ]= 3.69 
Calculated TC of 3.688 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for area ( Q=KCIA) is C = 0.870 
Subarea runoff = 0.630( CFS) 
Total initial stream area = 0.110( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 102.000 to Point/ Station 103.000 
**** PIPEFLOW TRAVEL TIME ( User specified size) **** 

Upstream point/ station elevation = 38.700( Ft.) 
Downstream point/ station elevation = 38.200( Ft.) 
Pipe length = 61.77( Ft.) Slope = 0.0081 Manning' s N = 0.012 
No. of pipes = 1 Required pipe flow = 0.630( CFS) 
Given pipe size = 8.00( In.) 
Calculated individual pipe flow = 0.630( CFS) 
Normal flow depth in pipe = 4.17( In.) 
Flow top width inside pipe = 7.99( In.) 
Critical Depth = 4.48( In.) 
Pipe flow velocity = 3.43( Ft/ s) 
Travel time through pipe = 0.30 min . 
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Time of concentration ( TC) = 3.99 min . 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 103.000 to Point/ Station 103.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 2 
Stream flow area = 0.110( Ac.) 
Runoff from this stream = 0.630( CFS) 
Time of concentration = 3.99 min . 
Rainfall intensity = 6.587( In/ Hr) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 201.000 to Point/ Station 204.000 
**** INITIAL AREA EVALUATION **** 

Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[INDUSTRIAL area type ] 
( General Industrial ) 
Impervious value, Ai = 0.950 
Sub- Area C Value = 0.870 
Initial subarea total flow distance = 75.710( Ft.) 
Highest elevation = 60.000( Ft.) 
Lowest elevation = 58.490( Ft.) 
Elevation difference = 1.510( Ft.) Slope = 1.994 % 
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
The maximum overland flow distance is 70.00 ( Ft) 
for the top area slope value of 2.00 %, in a development type of 
General Industrial 

In Accordance With Figure 3- 3 
Initial Area Time of Concentration = 2.75 minutes 
TC = [1. 8*( 1.1- C)* distance( Ft.) ^. 5)/( % slope^( 1/ 3) ] 
TC = [1. 8*( 1.1- 0.8700)*( 70.000^.5)/( 2.000^( 1/ 3) ]= 2.75 
Calculated TC of 2.749 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for area ( Q=KCIA) is C = 0.870 
Subarea runoff = 0.372( CFS) 
Total initial stream area = 0.065( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 204.000 to Point/ Station 103.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

Estimated mean flow rate at midpoint of channel = 0.476( CFS) 
Depth of flow = 0.075( Ft.), Average velocity = 16.973( Ft/ s) 

******* Irregular Channel Data *********** 

Information entered for subchannel number 1 : 
Point number ' X' coordinate ' Y' coordinate 

1 0.00 0.40 
2 2.00 0.00 
3 4.00 0.40 

Manning' s ' N' friction factor = 0.012 

Sub- Channel flow = 0.476( CFS) 
' ' flow top width = 0.749( Ft.) 
' ' velocity= 16.974( Ft/ s) 
' ' area = 0.028( Sq. Ft) 
' ' Froude number = 15.460 
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Upstream point elevation = 59.880( Ft.) 
Downstream point elevation = 38.210( Ft.) 
Flow length = 14.070( Ft.) 
Travel time = 0.01 min . 
Time of concentration = 2.76 min . 
Depth of flow = 0.075( Ft.) 
Average velocity = 16.973( Ft/ s) 
Total irregular channel flow = 0.476( CFS) 
Irregular channel normal depth above invert elev. = 0.075( Ft.) 
Average velocity of channel( s) = 16.973( Ft/ s) 
Adding area flow to channel 

Calculated TC of 2.763 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MEDIUM DENSITY RESIDENTIAL ] 
( 14.5 DU/ A or Less ) 
Impervious value, Ai = 0.500 
Sub- Area C Value = 0.630 
Rainfall intensity = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for total area 
( Q=KCIA) is C = 0.784 CA = 0.079 
Subarea runoff = 0.149( CFS) for 0.036( Ac.) 
Total runoff = 0.522( CFS) Total area = 0.101( Ac.) 
Depth of flow = 0.078( Ft.), Average velocity = 17.371( Ft/ s) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 103.000 to Point/ Station 103.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 3 
Stream flow area = 0.101( Ac.) 
Runoff from this stream = 0.522( CFS) 
Time of concentration = 2.76 min . 
Rainfall intensity = 6.587( In/ Hr) 
Summary of stream data: 

Stream Flow rate TC Rainfall Intensity 
No. ( CFS) ( min ) ( In/ Hr) 

1 1.169 7.91 4.901 
2 0.630 3.99 6.587 
3 0.522 2.76 6.587 
Qmax( 1) = 

1.000 * 1.000 * 1.169) + 
0.744 * 1.000 * 0.630) + 
0.744 * 1.000 * 0.522) + = 2.026 

Qmax( 2) = 
1.000 * 0.504 * 1.169) + 
1.000 * 1.000 * 0.630) + 
1.000 * 1.000 * 0.522) + = 1.742 

Qmax( 3) = 
1.000 * 0.349 * 1.169) + 
1.000 * 0.693 * 0.630) + 
1.000 * 1.000 * 0.522) + = 1.367 

Total of 3 streams to confluence: 
Flow rates before confluence point: 

1.169 0.630 0.522 
Maximum flow rates at confluence using above data: 
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2.026 1.742 1.367 
Area of streams before confluence: 

0.278 0.110 0.101 
Results of confluence: 
Total flow rate = 2.026( CFS) 
Time of concentration = 7.908 min . 
Effective stream area after confluence = 0.489( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 103.000 to Point/ Station 104.000 
**** PIPEFLOW TRAVEL TIME ( User specified size) **** 

Upstream point/ station elevation = 35.440( Ft.) 
Downstream point/ station elevation = 34.990( Ft.) 
Pipe length = 75.40( Ft.) Slope = 0.0060 Manning' s N = 0.012 
No. of pipes = 1 Required pipe flow = 2.026( CFS) 
Given pipe size = 12.00( In.) 
Calculated individual pipe flow = 2.026( CFS) 
Normal flow depth in pipe = 7.25( In.) 
Flow top width inside pipe = 11.74( In.) 
Critical Depth = 7.28( In.) 
Pipe flow velocity = 4.08( Ft/ s) 
Travel time through pipe = 0.31 min . 
Time of concentration ( TC) = 8.22 min . 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 104.000 to Point/ Station 304.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

Depth of flow = 0.318( Ft.), Average velocity = 1.979( Ft/ s) 
******* Irregular Channel Data *********** 

Information entered for subchannel number 1 : 
Point number ' X' coordinate ' Y' coordinate 

1 0.00 0.50 
2 10.00 0.00 
3 10.10 0.50 
4 15.00 0.60 

Manning' s ' N' friction factor = 0.013 

Sub- Channel flow = 2.026( CFS) 
' ' flow top width = 6.431( Ft.) 
' ' velocity= 1.979( Ft/ s) 
' ' area = 1.024( Sq. Ft) 
' ' Froude number = 0.874 

Upstream point elevation = 34.990( Ft.) 
Downstream point elevation = 34.720( Ft.) 
Flow length = 73.590( Ft.) 
Travel time = 0.62 min . 
Time of concentration = 8.84 min . 
Depth of flow = 0.318( Ft.) 
Average velocity = 1.979( Ft/ s) 
Total irregular channel flow = 2.026( CFS) 
Irregular channel normal depth above invert elev. = 0.318( Ft.) 
Average velocity of channel( s) = 1.979( Ft/ s) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 304.000 to Point/ Station 304.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 1 
Stream flow area = 0.489( Ac.) 
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Runoff from this stream = 2.026( CFS) 
Time of concentration = 8.84 min . 
Rainfall intensity = 4.562( In/ Hr) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 301.000 to Point/ Station 302.000 
**** INITIAL AREA EVALUATION **** 

Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[INDUSTRIAL area type ] 
( General Industrial ) 
Impervious value, Ai = 0.950 
Sub- Area C Value = 0.870 
Initial subarea total flow distance = 68.390( Ft.) 
Highest elevation = 60.000( Ft.) 
Lowest elevation = 59.830( Ft.) 
Elevation difference = 0.170( Ft.) Slope = 0.249 % 
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
The maximum overland flow distance is 50.00 ( Ft) 
for the top area slope value of 0.25 %, in a development type of 
General Industrial 

In Accordance With Figure 3- 3 
Initial Area Time of Concentration = 4.65 minutes 
TC = [1. 8*( 1.1- C)* distance( Ft.) ^. 5)/( % slope^( 1/ 3) ] 
TC = [1. 8*( 1.1- 0.8700)*( 50.000^.5)/( 0.250^( 1/ 3) ]= 4.65 
Calculated TC of 4.647 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for area ( Q=KCIA) is C = 0.870 
Subarea runoff = 1.106( CFS) 
Total initial stream area = 0.193( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 302.000 to Point/ Station 303.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

Estimated mean flow rate at midpoint of channel = 1.140( CFS) 
Depth of flow = 0.106( Ft.), Average velocity = 16.783( Ft/ s) 

******* Irregular Channel Data *********** 

Information entered for subchannel number 1 : 
Point number ' X' coordinate ' Y' coordinate 

1 0.00 0.25 
2 1.00 0.00 
3 3.00 0.25 

Manning' s ' N' friction factor = 0.013 

Sub- Channel flow = 1.140( CFS) 
' ' flow top width = 1.277( Ft.) 
' ' velocity= 16.784( Ft/ s) 
' ' area = 0.068( Sq. Ft) 
' ' Froude number = 12.822 

Upstream point elevation = 59.830( Ft.) 
Downstream point elevation = 38.500( Ft.) 
Flow length = 19.400( Ft.) 
Travel time = 0.02 min . 
Time of concentration = 4.67 min . 
Depth of flow = 0.106( Ft.) 
Average velocity = 16.783( Ft/ s) 
Total irregular channel flow = 1.140( CFS) 
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Irregular channel normal depth above invert elev. = 0.106( Ft.) 
Average velocity of channel( s) = 16.783( Ft/ s) 
Adding area flow to channel 

Calculated TC of 4.666 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MEDIUM DENSITY RESIDENTIAL ] 
( 10.9 DU/ A or Less ) 
Impervious value, Ai = 0.450 
Sub- Area C Value = 0.600 
Rainfall intensity = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for total area 
( Q=KCIA) is C = 0.854 CA = 0.175 
Subarea runoff = 0.047( CFS) for 0.012( Ac.) 
Total runoff = 1.153( CFS) Total area = 0.205( Ac.) 
Depth of flow = 0.107( Ft.), Average velocity = 16.831( Ft/ s) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 303.000 to Point/ Station 304.000 
**** PIPEFLOW TRAVEL TIME ( User specified size) **** 

Upstream point/ station elevation = 35.740( Ft.) 
Downstream point/ station elevation = 34.720( Ft.) 
Pipe length = 21.60( Ft.) Slope = 0.0472 Manning' s N = 0.013 
No. of pipes = 1 Required pipe flow = 1.153( CFS) 
Given pipe size = 6.00( In.) 
Calculated individual pipe flow = 1.153( CFS) 
Normal flow depth in pipe = 4.65( In.) 
Flow top width inside pipe = 5.01( In.) 
Critical depth could not be calculated. 
Pipe flow velocity = 7.06( Ft/ s) 
Travel time through pipe = 0.05 min . 
Time of concentration ( TC) = 4.72 min . 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 304.000 to Point/ Station 304.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 2 
Stream flow area = 0.205( Ac.) 
Runoff from this stream = 1.153( CFS) 
Time of concentration = 4.72 min . 
Rainfall intensity = 6.587( In/ Hr) 
Summary of stream data: 

Stream Flow rate TC Rainfall Intensity 
No. ( CFS) ( min ) ( In/ Hr) 

1 2.026 8.84 4.562 
2 1.153 4.72 6.587 
Qmax( 1) = 

1.000 * 1.000 * 2.026) + 
0.693 * 1.000 * 1.153) + = 2.825 

Qmax( 2) = 
1.000 * 0.534 * 2.026) + 
1.000 * 1.000 * 1.153) + = 2.235 

Total of 2 streams to confluence: 
Flow rates before confluence point: 
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2.026 1.153 
Maximum flow rates at confluence using above data: 

2.825 2.235 
Area of streams before confluence: 

0.489 0.205 
Results of confluence: 
Total flow rate = 2.825( CFS) 
Time of concentration = 8.835 min . 
Effective stream area after confluence = 0.694( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 304.000 to Point/ Station 305.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

Depth of flow = 0.381( Ft.), Average velocity = 1.927( Ft/ s) 
******* Irregular Channel Data *********** 

Information entered for subchannel number 1 : 
Point number ' X' coordinate ' Y' coordinate 

1 0.00 0.50 
2 10.00 0.00 
3 10.10 0.50 
4 15.00 0.60 

Manning' s ' N' friction factor = 0.015 

Sub- Channel flow = 2.825( CFS) 
' ' flow top width = 7.695( Ft.) 
' ' velocity= 1.927( Ft/ s) 
' ' area = 1.466( Sq. Ft) 
' ' Froude number = 0.778 

Upstream point elevation = 34.720( Ft.) 
Downstream point elevation = 34.280( Ft.) 
Flow length = 120.610( Ft.) 
Travel time = 1.04 min . 
Time of concentration = 9.88 min . 
Depth of flow = 0.381( Ft.) 
Average velocity = 1.927( Ft/ s) 
Total irregular channel flow = 2.825( CFS) 
Irregular channel normal depth above invert elev. = 0.381( Ft.) 
Average velocity of channel( s) = 1.927( Ft/ s) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 305.000 to Point/ Station 305.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 1 
Stream flow area = 0.694( Ac.) 
Runoff from this stream = 2.825( CFS) 
Time of concentration = 9.88 min . 
Rainfall intensity = 4.246( In/ Hr) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 401.000 to Point/ Station 402.000 
**** INITIAL AREA EVALUATION **** 

Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[INDUSTRIAL area type ] 
( General Industrial ) 
Impervious value, Ai = 0.950 
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Sub- Area C Value = 0.870 
Initial subarea total flow distance = 62.840( Ft.) 
Highest elevation = 60.000( Ft.) 
Lowest elevation = 59.840( Ft.) 
Elevation difference = 0.160( Ft.) Slope = 0.255 % 
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
The maximum overland flow distance is 50.00 ( Ft) 
for the top area slope value of 0.25 %, in a development type of 
General Industrial 

In Accordance With Figure 3- 3 
Initial Area Time of Concentration = 4.65 minutes 
TC = [1. 8*( 1.1- C)* distance( Ft.) ^. 5)/( % slope^( 1/ 3) ] 
TC = [1. 8*( 1.1- 0.8700)*( 50.000^.5)/( 0.250^( 1/ 3) ]= 4.65 
Calculated TC of 4.647 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for area ( Q=KCIA) is C = 0.870 
Subarea runoff = 0.745( CFS) 
Total initial stream area = 0.130( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 402.000 to Point/ Station 403.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

Estimated mean flow rate at midpoint of channel = 1.063( CFS) 
Depth of flow = 0.213( Ft.), Average velocity = 4.676( Ft/ s) 

******* Irregular Channel Data *********** 

Information entered for subchannel number 1 : 
Point number ' X' coordinate ' Y' coordinate 

1 0.00 0.40 
2 2.00 0.00 
3 4.00 0.40 

Manning' s ' N' friction factor = 0.013 

Sub- Channel flow = 1.063( CFS) 
' ' flow top width = 2.133( Ft.) 
' ' velocity= 4.676( Ft/ s) 
' ' area = 0.227( Sq. Ft) 
' ' Froude number = 2.523 

Upstream point elevation = 38.000( Ft.) 
Downstream point elevation = 37.000( Ft.) 
Flow length = 29.440( Ft.) 
Travel time = 0.10 min . 
Time of concentration = 4.75 min . 
Depth of flow = 0.213( Ft.) 
Average velocity = 4.676( Ft/ s) 
Total irregular channel flow = 1.063( CFS) 
Irregular channel normal depth above invert elev. = 0.213( Ft.) 
Average velocity of channel( s) = 4.676( Ft/ s) 
Adding area flow to channel 

Calculated TC of 4.752 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MEDIUM DENSITY RESIDENTIAL ] 
( 14.5 DU/ A or Less ) 
Impervious value, Ai = 0.500 
Sub- Area C Value = 0.630 
Rainfall intensity = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for total area 

12 Thursday, December 9, 2021 

https://0.227(Sq.Ft


793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

MERCADOSOUTH.out 

( Q=KCIA) is C = 0.746 CA = 0.201 
Subarea runoff = 0.581( CFS) for 0.140( Ac.) 
Total runoff = 1.326( CFS) Total area = 0.270( Ac.) 
Depth of flow = 0.232( Ft.), Average velocity = 4.941( Ft/ s) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 403.000 to Point/ Station 305.000 
**** PIPEFLOW TRAVEL TIME ( User specified size) **** 

Upstream point/ station elevation = 35.000( Ft.) 
Downstream point/ station elevation = 34.280( Ft.) 
Pipe length = 132.00( Ft.) Slope = 0.0055 Manning' s N = 0.013 
No. of pipes = 1 Required pipe flow = 1.326( CFS) 
Given pipe size = 12.00( In.) 
Calculated individual pipe flow = 1.326( CFS) 
Normal flow depth in pipe = 6.03( In.) 
Flow top width inside pipe = 12.00( In.) 
Critical Depth = 5.84( In.) 
Pipe flow velocity = 3.36( Ft/ s) 
Travel time through pipe = 0.66 min . 
Time of concentration ( TC) = 5.41 min . 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 305.000 to Point/ Station 305.000 
**** SUBAREA FLOW ADDITION **** 

Rainfall intensity ( I) = 6.262( In/ Hr) for a 100.0 year storm 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[LOW DENSITY RESIDENTIAL ] 
( 2.0 DU/ A or Less ) 
Impervious value, Ai = 0.200 
Sub- Area C Value = 0.460 
Time of concentration = 5.41 min . 
Rainfall intensity = 6.262( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for total area 
( Q=KCIA) is C = 0.719 CA = 0.214 
Subarea runoff = 0.015( CFS) for 0.028( Ac.) 
Total runoff = 1.341( CFS) Total area = 0.298( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 305.000 to Point/ Station 305.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 2 
Stream flow area = 0.298( Ac.) 
Runoff from this stream = 1.341( CFS) 
Time of concentration = 5.41 min . 
Rainfall intensity = 6.262( In/ Hr) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 601.000 to Point/ Station 305.000 
**** USER DEFINED FLOW INFORMATION AT A POINT **** 

User specified ' C' value of 0.820 given for subarea 
Rainfall intensity ( I) = 6.216( In/ Hr) for a 100.0 year storm 
User specified values are as follows: 
TC = 5.47 min . Rain intensity = 6.22( In/ Hr) 
Total area = 0.550( Ac.) Total runoff = 2.804( CFS) 
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 305.000 to Point/ Station 305.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 3 
Stream flow area = 0.550( Ac.) 
Runoff from this stream = 2.804( CFS) 
Time of concentration = 5.47 min . 
Rainfall intensity = 6.216( In/ Hr) 
Summary of stream data: 

Stream Flow rate TC Rainfall Intensity 
No. ( CFS) ( min ) ( In/ Hr) 

1 2.825 9.88 4.246 
2 1.341 5.41 6.262 
3 2.804 5.47 6.216 
Qmax( 1) = 

1.000 * 1.000 * 2.825) + 
0.678 * 1.000 * 1.341) + 
0.683 * 1.000 * 2.804) + = 5.649 

Qmax( 2) = 
1.000 * 0.547 * 2.825) + 
1.000 * 1.000 * 1.341) + 
1.000 * 0.989 * 2.804) + = 5.659 

Qmax( 3) = 
1.000 * 0.554 * 2.825) + 
0.993 * 1.000 * 1.341) + 
1.000 * 1.000 * 2.804) + = 5.700 

Total of 3 streams to confluence: 
Flow rates before confluence point: 

2.825 1.341 2.804 
Maximum flow rates at confluence using above data: 

5.649 5.659 5.700 
Area of streams before confluence: 

0.694 0.298 0.550 
Results of confluence: 
Total flow rate = 5.700( CFS) 
Time of concentration = 5.470 min . 
Effective stream area after confluence = 1.542( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 305.000 to Point/ Station 305.000 
**** 6 HOUR HYDROGRAPH **** 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Hydrograph Data - Section 6, San Diego County Hydrology manual, June 2003 

Time of Concentration = 5.47 
Basin Area = 1.54 Acres 
6 Hour Rainfall = 2.500 Inches 
Runoff Coefficient = 0.799 
Peak Discharge = 5.70 CFS 

Time ( Min ) Discharge ( CFS) 
0 0.000 
5 0.183 
10 0.185 
15 0.189 
20 0.190 
25 0.194 
30 0.196 
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925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
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35 0.200 
40 0.202 
45 0.206 
50 0.209 
55 0.213 
60 0.216 
65 0.221 
70 0.224 
75 0.229 
80 0.232 
85 0.239 
90 0.242 
95 0.249 
100 0.253 
105 0.260 
110 0.265 
115 0.273 
120 0.278 
125 0.288 
130 0.293 
135 0.305 
140 0.311 
145 0.325 
150 0.332 
155 0.348 
160 0.357 
165 0.376 
170 0.387 
175 0.411 
180 0.424 
185 0.455 
190 0.472 
195 0.513 
200 0.538 
205 0.596 
210 0.632 
215 0.725 
220 0.786 
225 0.961 
230 1.094 
235 1.606 
240 2.263 
245 5.700 
250 1.288 
255 0.862 
260 0.674 
265 0.565 
270 0.492 
275 0.439 
280 0.398 
285 0.366 
290 0.340 
295 0.318 
300 0.299 
305 0.283 
310 0.269 
315 0.257 
320 0.245 
325 0.236 
330 0.227 
335 0.218 
340 0.211 
345 0.204 
350 0.198 
355 0.192 
360 0.187 
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992
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994
995
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998
999

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056

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

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

-----------------------------------------------------------------------
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365 0.182 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

6 - H O U R S T O R M 
R u n o f f H y d r o g r a p h 

Hydrograph in 1 Minute intervals (( CFS)) 

Time( h+m) Volume Ac. Ft Q( CFS) 0 1.4 2.8 4.3 5.7 

0+ 0 0.0000 0.00 Q | | | | 
0+ 1 0.0001 0.04 Q | | | | 
0+ 2 0.0002 0.07 Q | | | | 
0+ 3 0.0003 0.11 Q | | | | 
0+ 4 0.0005 0.15 VQ | | | | 
0+ 5 0.0008 0.18 VQ | | | | 
0+ 6 0.0010 0.18 VQ | | | | 
0+ 7 0.0013 0.18 VQ | | | | 
0+ 8 0.0015 0.18 VQ | | | | 
0+ 9 0.0018 0.18 VQ | | | | 
0+10 0.0020 0.19 VQ | | | | 
0+11 0.0023 0.19 VQ | | | | 
0+12 0.0025 0.19 VQ | | | | 
0+13 0.0028 0.19 VQ | | | | 
0+14 0.0031 0.19 VQ | | | | 
0+15 0.0033 0.19 VQ | | | | 
0+16 0.0036 0.19 VQ | | | | 
0+17 0.0038 0.19 VQ | | | | 
0+18 0.0041 0.19 VQ | | | | 
0+19 0.0044 0.19 VQ | | | | 
0+20 0.0046 0.19 VQ | | | | 
0+21 0.0049 0.19 VQ | | | | 
0+22 0.0051 0.19 VQ | | | | 
0+23 0.0054 0.19 VQ | | | | 
0+24 0.0057 0.19 VQ | | | | 
0+25 0.0059 0.19 VQ | | | | 
0+26 0.0062 0.19 | Q | | | | 
0+27 0.0065 0.19 | Q | | | | 
0+28 0.0068 0.20 | Q | | | | 
0+29 0.0070 0.20 | Q | | | | 
0+30 0.0073 0.20 | Q | | | | 
0+31 0.0076 0.20 | Q | | | | 
0+32 0.0078 0.20 | Q | | | | 
0+33 0.0081 0.20 | Q | | | | 
0+34 0.0084 0.20 | Q | | | | 
0+35 0.0087 0.20 | Q | | | | 
0+36 0.0089 0.20 | Q | | | | 
0+37 0.0092 0.20 | Q | | | | 
0+38 0.0095 0.20 | Q | | | | 
0+39 0.0098 0.20 | Q | | | | 
0+40 0.0100 0.20 | Q | | | | 
0+41 0.0103 0.20 | Q | | | | 
0+42 0.0106 0.20 | Q | | | | 
0+43 0.0109 0.20 | Q | | | | 
0+44 0.0112 0.21 | Q | | | | 
0+45 0.0115 0.21 | Q | | | | 
0+46 0.0117 0.21 | Q | | | | 
0+47 0.0120 0.21 | QV | | | | 
0+48 0.0123 0.21 | QV | | | | 
0+49 0.0126 0.21 | QV | | | | 
0+50 0.0129 0.21 | QV | | | | 
0+51 0.0132 0.21 | QV | | | | 
0+52 0.0135 0.21 | QV | | | | 
0+53 0.0138 0.21 | QV | | | | 
0+54 0.0140 0.21 | QV | | | | 
0+55 0.0143 0.21 | QV | | | | 
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0+56 0.0146 0.21 | QV | | | | 
0+57 0.0149 0.21 | QV | | | | 
0+58 0.0152 0.21 | QV | | | | 
0+59 0.0155 0.22 | QV | | | | 
1+ 0 0.0158 0.22 | QV | | | | 
1+ 1 0.0161 0.22 | QV | | | | 
1+ 2 0.0164 0.22 | QV | | | | 
1+ 3 0.0167 0.22 | QV | | | | 
1+ 4 0.0170 0.22 | QV | | | | 
1+ 5 0.0173 0.22 | QV | | | | 
1+ 6 0.0176 0.22 | QV | | | | 
1+ 7 0.0179 0.22 | Q V | | | | 
1+ 8 0.0183 0.22 | Q V | | | | 
1+ 9 0.0186 0.22 | Q V | | | | 
1+10 0.0189 0.22 | Q V | | | | 
1+11 0.0192 0.22 | Q V | | | | 
1+12 0.0195 0.23 | Q V | | | | 
1+13 0.0198 0.23 | Q V | | | | 
1+14 0.0201 0.23 | Q V | | | | 
1+15 0.0204 0.23 | Q V | | | | 
1+16 0.0207 0.23 | Q V | | | | 
1+17 0.0211 0.23 | Q V | | | | 
1+18 0.0214 0.23 | Q V | | | | 
1+19 0.0217 0.23 | Q V | | | | 
1+20 0.0220 0.23 | Q V | | | | 
1+21 0.0223 0.23 | Q V | | | | 
1+22 0.0227 0.23 | Q V | | | | 
1+23 0.0230 0.24 | Q V | | | | 
1+24 0.0233 0.24 | Q V | | | | 
1+25 0.0237 0.24 | Q V | | | | 
1+26 0.0240 0.24 | Q V | | | | 
1+27 0.0243 0.24 | Q V | | | | 
1+28 0.0246 0.24 | Q V | | | | 
1+29 0.0250 0.24 | Q V | | | | 
1+30 0.0253 0.24 | Q V | | | | 
1+31 0.0256 0.24 | Q V | | | | 
1+32 0.0260 0.24 | Q V | | | | 
1+33 0.0263 0.25 | Q V | | | | 
1+34 0.0267 0.25 | Q V | | | | 
1+35 0.0270 0.25 | Q V | | | | 
1+36 0.0273 0.25 | Q V | | | | 
1+37 0.0277 0.25 | Q V | | | | 
1+38 0.0280 0.25 | Q V | | | | 
1+39 0.0284 0.25 | Q V | | | | 
1+40 0.0287 0.25 | Q V | | | | 
1+41 0.0291 0.25 | Q V | | | | 
1+42 0.0294 0.26 | Q V | | | | 
1+43 0.0298 0.26 | Q V | | | | 
1+44 0.0301 0.26 | Q V | | | | 
1+45 0.0305 0.26 | Q V | | | | 
1+46 0.0309 0.26 | Q V | | | | 
1+47 0.0312 0.26 | Q V | | | | 
1+48 0.0316 0.26 | Q V | | | | 
1+49 0.0320 0.26 | Q V | | | | 
1+50 0.0323 0.26 | Q V | | | | 
1+51 0.0327 0.27 | Q V | | | | 
1+52 0.0331 0.27 | Q V | | | | 
1+53 0.0334 0.27 | Q V | | | | 
1+54 0.0338 0.27 | Q V | | | | 
1+55 0.0342 0.27 | Q V | | | | 
1+56 0.0346 0.27 | Q V | | | | 
1+57 0.0349 0.28 | Q V | | | | 
1+58 0.0353 0.28 | Q V | | | | 
1+59 0.0357 0.28 | Q V | | | | 
2+ 0 0.0361 0.28 | Q V | | | | 
2+ 1 0.0365 0.28 | Q V | | | | 

17 Thursday, December 9, 2021 



1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188

MERCADOSOUTH.out 

2+ 2 0.0369 0.28 | Q V | | | | 
2+ 3 0.0372 0.28 | Q V | | | | 
2+ 4 0.0376 0.29 | Q V | | | | 
2+ 5 0.0380 0.29 | Q V | | | | 
2+ 6 0.0384 0.29 | Q V | | | | 
2+ 7 0.0388 0.29 | Q V | | | | 
2+ 8 0.0392 0.29 | Q V | | | | 
2+ 9 0.0396 0.29 | Q V | | | | 
2+10 0.0400 0.29 | Q V | | | | 
2+11 0.0404 0.30 | Q V | | | | 
2+12 0.0409 0.30 | Q V | | | | 
2+13 0.0413 0.30 | Q V | | | | 
2+14 0.0417 0.30 | Q V | | | | 
2+15 0.0421 0.30 | Q V | | | | 
2+16 0.0425 0.31 | Q V | | | | 
2+17 0.0430 0.31 | Q V | | | | 
2+18 0.0434 0.31 | Q V | | | | 
2+19 0.0438 0.31 | Q V | | | | 
2+20 0.0442 0.31 | Q V | | | | 
2+21 0.0447 0.31 | Q V | | | | 
2+22 0.0451 0.32 | Q V | | | | 
2+23 0.0455 0.32 | Q V | | | | 
2+24 0.0460 0.32 | Q V | | | | 
2+25 0.0464 0.32 | Q V | | | | 
2+26 0.0469 0.33 | Q V | | | | 
2+27 0.0473 0.33 | Q V | | | | 
2+28 0.0478 0.33 | Q V | | | | 
2+29 0.0482 0.33 | Q V | | | | 
2+30 0.0487 0.33 | Q V | | | | 
2+31 0.0492 0.34 | Q V | | | | 
2+32 0.0496 0.34 | Q V | | | | 
2+33 0.0501 0.34 | Q V | | | | 
2+34 0.0506 0.34 | Q V | | | | 
2+35 0.0511 0.35 | Q V | | | | 
2+36 0.0515 0.35 | Q V | | | | 
2+37 0.0520 0.35 | Q V | | | | 
2+38 0.0525 0.35 | Q V | | | | 
2+39 0.0530 0.35 | Q V | | | | 
2+40 0.0535 0.36 | Q V | | | | 
2+41 0.0540 0.36 | Q V| | | | 
2+42 0.0545 0.36 | Q V| | | | 
2+43 0.0550 0.37 | Q V| | | | 
2+44 0.0555 0.37 | Q V| | | | 
2+45 0.0560 0.38 | Q V| | | | 
2+46 0.0565 0.38 | Q V| | | | 
2+47 0.0571 0.38 | Q V| | | | 
2+48 0.0576 0.38 | Q V| | | | 
2+49 0.0581 0.38 | Q V| | | | 
2+50 0.0587 0.39 | Q V| | | | 
2+51 0.0592 0.39 | Q V| | | | 
2+52 0.0597 0.40 | Q V| | | | 
2+53 0.0603 0.40 | Q V | | | 
2+54 0.0609 0.41 | Q V | | | 
2+55 0.0614 0.41 | Q V | | | 
2+56 0.0620 0.41 | Q V | | | 
2+57 0.0626 0.42 | Q V | | | 
2+58 0.0631 0.42 | Q V | | | 
2+59 0.0637 0.42 | Q V | | | 
3+ 0 0.0643 0.42 | Q V | | | 
3+ 1 0.0649 0.43 | Q V | | | 
3+ 2 0.0655 0.44 | Q V | | | 
3+ 3 0.0661 0.44 | Q | V | | | 
3+ 4 0.0667 0.45 | Q | V | | | 
3+ 5 0.0673 0.45 | Q | V | | | 
3+ 6 0.0680 0.46 | Q | V | | | 
3+ 7 0.0686 0.46 | Q | V | | | 
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3+ 8 0.0693 0.47 | Q | V | | | 
3+ 9 0.0699 0.47 | Q | V | | | 
3+10 0.0705 0.47 | Q | V | | | 
3+11 0.0712 0.48 | Q | V | | | 
3+12 0.0719 0.49 | Q | V | | | 
3+13 0.0726 0.50 | Q | V | | | 
3+14 0.0733 0.51 | Q | V | | | 
3+15 0.0740 0.51 | Q | V | | | 
3+16 0.0747 0.52 | Q | V | | | 
3+17 0.0754 0.52 | Q | V | | | 
3+18 0.0761 0.53 | Q | V | | | 
3+19 0.0769 0.53 | Q | V | | | 
3+20 0.0776 0.54 | Q | V | | | 
3+21 0.0784 0.55 | Q | V | | | 
3+22 0.0791 0.56 | Q | V | | | 
3+23 0.0799 0.57 | Q | V | | | 
3+24 0.0807 0.58 | Q | V | | | 
3+25 0.0816 0.60 | Q | V | | | 
3+26 0.0824 0.60 | Q | V | | | 
3+27 0.0832 0.61 | Q | V | | | 
3+28 0.0841 0.62 | Q | V | | | 
3+29 0.0849 0.63 | Q | V | | | 
3+30 0.0858 0.63 | Q | V | | | 
3+31 0.0867 0.65 | Q | V | | | 
3+32 0.0876 0.67 | Q | V | | | 
3+33 0.0886 0.69 | Q | V | | | 
3+34 0.0895 0.71 | Q | V | | | 
3+35 0.0905 0.72 | Q | V | | | 
3+36 0.0916 0.74 | Q | V | | | 
3+37 0.0926 0.75 | Q | V | | | 
3+38 0.0936 0.76 | Q | V | | | 
3+39 0.0947 0.77 | Q | V | | | 
3+40 0.0958 0.79 | Q | V | | | 
3+41 0.0969 0.82 | Q | V | | | 
3+42 0.0981 0.86 | Q | V | | | 
3+43 0.0993 0.89 | Q | V | | | 
3+44 0.1006 0.93 | Q | V | | | 
3+45 0.1019 0.96 | Q | V | | | 
3+46 0.1033 0.99 | Q | V | | | 
3+47 0.1047 1.01 | Q | V | | | 
3+48 0.1061 1.04 | Q | V | | | 
3+49 0.1076 1.07 | Q | V | | | 
3+50 0.1091 1.09 | Q | V | | | 
3+51 0.1107 1.20 | Q | V | | | 
3+52 0.1125 1.30 | Q| V | | | 
3+53 0.1145 1.40 | Q| V| | | 
3+54 0.1165 1.50 | Q V| | | 
3+55 0.1187 1.61 | | Q V| | | 
3+56 0.1211 1.74 | | Q V | | 
3+57 0.1237 1.87 | | Q V | | 
3+58 0.1265 2.00 | | Q | V | | 
3+59 0.1294 2.13 | | Q | V | | 
4+ 0 0.1325 2.26 | | Q | V | | 
4+ 1 0.1366 2.95 | | Q V | | 
4+ 2 0.1416 3.64 | | | V Q | | 
4+ 3 0.1476 4.33 | | | V Q | 
4+ 4 0.1545 5.01 | | | V | Q | 
4+ 5 0.1623 5.70 | | | V | Q 
4+ 6 0.1689 4.82 | | | V | Q | 
4+ 7 0.1744 3.94 | | | Q V| | 
4+ 8 0.1786 3.05 | | | Q V| | 
4+ 9 0.1816 2.17 | | Q | V | 
4+10 0.1833 1.29 | Q| | V | 
4+11 0.1850 1.20 | Q | | V | 
4+12 0.1865 1.12 | Q | | | V | 
4+13 0.1879 1.03 | Q | | | V | 
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4+14 0.1893 0.95 | Q | | | V | 
4+15 0.1904 0.86 | Q | | | V | 
4+16 0.1916 0.82 | Q | | | V | 
4+17 0.1927 0.79 | Q | | | V | 
4+18 0.1937 0.75 | Q | | | V | 
4+19 0.1947 0.71 | Q | | | V | 
4+20 0.1956 0.67 | Q | | | V | 
4+21 0.1965 0.65 | Q | | | V | 
4+22 0.1974 0.63 | Q | | | V | 
4+23 0.1982 0.61 | Q | | | V | 
4+24 0.1990 0.59 | Q | | | V | 
4+25 0.1998 0.56 | Q | | | V | 
4+26 0.2006 0.55 | Q | | | V | 
4+27 0.2013 0.54 | Q | | | V | 
4+28 0.2020 0.52 | Q | | | V | 
4+29 0.2027 0.51 | Q | | | V | 
4+30 0.2034 0.49 | Q | | | V | 
4+31 0.2040 0.48 | Q | | | V | 
4+32 0.2047 0.47 | Q | | | V | 
4+33 0.2053 0.46 | Q | | | V | 
4+34 0.2059 0.45 | Q | | | V | 
4+35 0.2066 0.44 | Q | | | V | 
4+36 0.2071 0.43 | Q | | | V | 
4+37 0.2077 0.42 | Q | | | V | 
4+38 0.2083 0.41 | Q | | | V | 
4+39 0.2089 0.41 | Q | | | V | 
4+40 0.2094 0.40 | Q | | | V | 
4+41 0.2099 0.39 | Q | | | V | 
4+42 0.2105 0.39 | Q | | | V | 
4+43 0.2110 0.38 | Q | | | V | 
4+44 0.2115 0.37 | Q | | | V | 
4+45 0.2120 0.37 | Q | | | V | 
4+46 0.2125 0.36 | Q | | | V | 
4+47 0.2130 0.36 | Q | | | V | 
4+48 0.2135 0.35 | Q | | | V | 
4+49 0.2140 0.34 | Q | | | V | 
4+50 0.2144 0.34 | Q | | | V | 
4+51 0.2149 0.34 | Q | | | V | 
4+52 0.2153 0.33 | Q | | | V | 
4+53 0.2158 0.33 | Q | | | V | 
4+54 0.2162 0.32 | Q | | | V | 
4+55 0.2167 0.32 | Q | | | V | 
4+56 0.2171 0.31 | Q | | | V | 
4+57 0.2175 0.31 | Q | | | V | 
4+58 0.2180 0.31 | Q | | | V | 
4+59 0.2184 0.30 | Q | | | V | 
5+ 0 0.2188 0.30 | Q | | | V | 
5+ 1 0.2192 0.30 | Q | | | V | 
5+ 2 0.2196 0.29 | Q | | | V | 
5+ 3 0.2200 0.29 | Q | | | V | 
5+ 4 0.2204 0.29 | Q | | | V | 
5+ 5 0.2208 0.28 | Q | | | V | 
5+ 6 0.2212 0.28 | Q | | | V | 
5+ 7 0.2215 0.28 | Q | | | V | 
5+ 8 0.2219 0.27 | Q | | | V | 
5+ 9 0.2223 0.27 | Q | | | V | 
5+10 0.2227 0.27 | Q | | | V | 
5+11 0.2230 0.27 | Q | | | V | 
5+12 0.2234 0.26 | Q | | | V | 
5+13 0.2238 0.26 | Q | | | V | 
5+14 0.2241 0.26 | Q | | | V | 
5+15 0.2245 0.26 | Q | | | V | 
5+16 0.2248 0.25 | Q | | | V | 
5+17 0.2252 0.25 | Q | | | V | 
5+18 0.2255 0.25 | Q | | | V | 
5+19 0.2259 0.25 | Q | | | V | 
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MERCADOSOUTH.out 

5+20 0.2262 0.25 | Q | | | V | 
5+21 0.2265 0.24 | Q | | | V | 
5+22 0.2269 0.24 | Q | | | V | 
5+23 0.2272 0.24 | Q | | | V | 
5+24 0.2275 0.24 | Q | | | V | 
5+25 0.2278 0.24 | Q | | | V | 
5+26 0.2282 0.23 | Q | | | V | 
5+27 0.2285 0.23 | Q | | | V | 
5+28 0.2288 0.23 | Q | | | V | 
5+29 0.2291 0.23 | Q | | | V | 
5+30 0.2294 0.23 | Q | | | V | 
5+31 0.2297 0.22 | Q | | | V | 
5+32 0.2300 0.22 | Q | | | V | 
5+33 0.2303 0.22 | Q | | | V | 
5+34 0.2307 0.22 | Q | | | V | 
5+35 0.2310 0.22 | Q | | | V | 
5+36 0.2313 0.22 | Q | | | V | 
5+37 0.2315 0.22 | Q | | | V | 
5+38 0.2318 0.21 | Q | | | V | 
5+39 0.2321 0.21 | Q | | | V | 
5+40 0.2324 0.21 | Q | | | V | 
5+41 0.2327 0.21 | Q | | | V | 
5+42 0.2330 0.21 | Q | | | V | 
5+43 0.2333 0.21 | Q | | | V| 
5+44 0.2336 0.21 | Q | | | V| 
5+45 0.2339 0.20 | Q | | | V| 
5+46 0.2341 0.20 | Q | | | V| 
5+47 0.2344 0.20 | Q | | | V| 
5+48 0.2347 0.20 | Q | | | V| 
5+49 0.2350 0.20 | Q | | | V| 
5+50 0.2352 0.20 | Q | | | V| 
5+51 0.2355 0.20 | Q | | | V| 
5+52 0.2358 0.20 | Q | | | V| 
5+53 0.2360 0.19 | Q | | | V| 
5+54 0.2363 0.19 | Q | | | V| 
5+55 0.2366 0.19 | Q | | | V| 
5+56 0.2368 0.19 | Q | | | V| 
5+57 0.2371 0.19 | Q | | | V| 
5+58 0.2374 0.19 | Q | | | V| 
5+59 0.2376 0.19 | Q | | | V| 
6+ 0 0.2379 0.19 | Q | | | V| 
6+ 1 0.2381 0.19 | Q | | | V| 
6+ 2 0.2384 0.18 | Q | | | V| 
6+ 3 0.2386 0.18 | Q | | | V| 
6+ 4 0.2389 0.18 | Q | | | V| 
6+ 5 0.2391 0.18 | Q | | | V| 

End of computations, total study area = 1.542 ( Ac.) 

21 Thursday, December 9, 2021 



Attachment E – Soils Group Determination 

15 | P a g e 



���������� ����� �
���������������������������˘̌ ˆ̇˝̌˛̃ !˙̋#!$ %! &̋̌ˆ%( &̋# )� ��� �+��,���������������+� ��� �+�� ./0/.1.2��� ��345611145511145711145.1111 45..111 45.6111 45.5111 45.7111 45611145511145711145.111145..11145.611145.511145.7111637111 671111 67.111 676111 675111 677111 601111 60.111 606111 605111 607111 811111 81.111637111 671111 67.111 676111 675111 677111 601111 60.111 606111 605111 607111 811111 81.1119:;<<>?<@:??<A @@B;<<@?<@??<C 9:;<<>?<@:??<A@@D;<<E>?<B??<C9:;<<9F?<::??<A @@B;<<@?<@??<C 9:;<<9F?<::??<A@@D;<<E>?<B??<CA GHI<IJKLMNOPKQR<CMS<GMJNHOKJ<<<TKJQMJ<NKKJUPQHOMVR<CWX><<<YUZM<OPNVR<[\G<]KQM<@@A<CWX>1 8111 1111 .1111 41111MMO1 811 4111 5111 0111GMOMJVGHI<XNH_MR<@R@@Eaaa<Pb<IJPQOMU<KQ<c<_HQUVNHIM<d@@e<f<>gEeh<ViMMOg
!l_SDA = 
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End of Report 
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