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1. SITE DESCRIPTION 
 

A. EXISTING CONDITION 

The site consists of a 0.37 acre project located on Ruette Nicole in Montoro Subdivision in the 

City of San Diego. It comprises APN: 346-831-44-00. 

The existing condition consists of an undeveloped residential lot within a fully developed 

subdivision. 

Currently the off-site runoff from the easterly side is being captured by the existing concrete 

ditch that directs runoff to the existing underground storm drain system as shown on drawing 

number 23210-D. 

The on-site runoff is divided into two basins; basin one from the existing pad sheet flows 

towards the street and basin two, which is the slope area sheet flows to the westerly side. 

The calculated flows for existing condition are based on Rural Land Use runoff coefficient 

C=0.45, as shown on table A-1 of the City of San Diego Drainage Manual 2017, since existing 

condition does not have any impervious area and is considered 100% pervious. 

 

                                                                         Table 1 

Peak Discharge Summary-Existing Condition 

Basin Area 

(ac) 

C-Value Tc 

(min) 

I 

(in/hr) 

average 

Q100 

(cfs) 

(DA-1) Draining Towards-

Westerly Side (slope) 

0.12 0.45 5 

 

4 0.237 

(DA-2) Draining Towards South 

Side (street) 

0.25 0.45 5 4 0.437 

TOTAL 0.37    

 

0.67 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B. PROPOSED CONDITION 

The proposed development consists of a new Single-Family dwelling with a basement that will 

serve as a garage area, and 2 story house, pool, wood deck and grass patio. The house will be 

constructed with a green roof to reduce the proposed impervious area.   

The off-site drainage will sheet flow down the slope, directing runoff to a proposed concrete 

brow ditch along the property line. This ditch will channel the runoff to an existing Type F inlet, 

which will be modified with a new opening on the northern side. The 1.95 CFS of runoff 

collected in the brow ditch will have a maximum depth of 4.88 inches. 

The project on-site drainage will maintain the two basin areas, the westerly basin that directs 

the runoff to the slope down the hill will be slightly reduced by 0.04 ac to alleviate the 

downstream runoff. 

The calculated flows for proposed condition are based on Single Family Land Use runoff 

coefficient C=0.55, for basins that contains both pervious and impervious and Rural Land Use 

runoff coefficient of C=0.45 for areas that only contains pervious area as shown on table A-1 of 

the City of San Diego Drainage Manual 2017. 

                                                                           Table 2 

Peak Discharge Summary-Proposed Condition 

Basin Area 

(ac) 

C-Value Tc 

(min) 

I 

(In/hr) 

average 

Q100 

(cfs) 

(DA-1) Draining Towards-

Westerly Side (slope) 

0.08 0.55 5 

 

4.3 0.168 

(DA-2) Draining Towards South 

Side (street) 

0.29 0.55 5 4 0.564 

TOTAL 0.37    

 

0.73 

 

 

C. SUMMARY 

The runoff to the westerly slope has been reduced, which will help mitigate any impact on the 

downstream area. With only a negligible 0.12 CFS increase in runoff to the street and the fact 

that the street is fully paved, there should be no significant concerns regarding downstream 

erosion. 

 

                                                                              Table 3 

Basin Existing 

Q100 

(cfs) 

Proposed 

Q100 (cfs) 

Difference 

Q100 (cfs) 

Discharge 

Node 

Proposed 

V100  

(fps) 

(DA-1) 0.237 0.168 - 0.069 4 (Ex) 

7(Prop) 

5.55 

(DA-2) 0.437 0.564 + 0.12 2 (Ex) 
13&17 (Prop) 

1.86 

TOTAL 0.67 0.73 + 0.05  

 

 



 

 

According to the Storm Water Requirements Applicability Checklist DS-560, project is found to be 

categorized as “Standard Development Project.” 

 

Soil type “D” is used for all areas in this design. 

 

The project will preserve the current drainage pattern of the site and will not lead to erosion or 

siltation. There will be no adverse effects on downstream conditions as a result of this 

development. 

 

The project is an infill project and is not in the close vicinity of navigable waters or 

wetlands. The proposed construction and any associated runoff will not result in discharge 

into the navigable waters and therefore exempt from the Regional Water Quality Board 

under federal Clean Water Act (CWA) Section 401 or 404. 

 

 

 

Table 4 

Pervious-Impervious EXISTING PROPOSED 

Basin PERVIOUS 

Area 

(ac) 

IMPERVIOUS 

Area 

(ac) 

PERVIOUS Area 

(ac) 

IMPERVIOUS 

Area 

(ac) 

(DA-1) Draining Towards-

Westerly Side (slope) 

0.12 0 0.06 

 

0.02 

(DA-2) Draining Towards 

South Side (street) 

0.25 0 0.20 0.09 

TOTAL 0.37 0 0.26 0.11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2. HYDROLOGY DESIGN MODELS 
 

A. DESIGN METHODS 

 

THE RATIONAL METHOD IS USED IN THIS HYDROLOGY STUDY; THE RATIONAL FORMULA IS AS FOLLOWS: 

 

 Q = CIA, WHERE : Q= PEAK DISCHARGE IN CUBIC FEET/SECOND * 

 

 C = RUNOFF COEFFICIENT (DIMENSIONLESS) 

 

 I = RAINFALL INTENSITY IN INCHES/HOUR 

 

 A = TRIBUTARY DRAINAGE AREA IN ACRES 

 

*1 ACRE INCHES/HOUR = 1.008 CUBIC FEET/SEC 

 

THE OVERLAND METHOD IS ALSO USED IN THIS HYDROLOGY STUDY;  

THE URBAN AREAS OVERLAND FORMULA IS AS FOLLOWS: 

 

 T=[1.8(1.1-C)(L)(.5))]/[S(100)].333 

 

 L = LENGTH OF WATERSHED 

 

 C = COEFFICIENT OF RUNOFF 

 

 T = TIME IN MINUTES 

  

 S = DIFFERENCE IN ELEVATION DIVIDED BY DE LENGTH OF WATERSHED 

 

B. DESIGN CRITERIA 

 

 - FREQUENCY 100 YEAR STORM. 

 - LAND USE PER SPECIFIC PLAN AND TENTATIVE MAP. 

 - RAIN FALL INTENSITY PER CITY OF SAN DIEGO DRAINAGE DESIGN MANUAL,  

              JANUARY 2017. 

 

C. REFERENCES 

 

 - CITY OF SAN DIEGO DRAINAGE DESIGN MANUAL, JANUARY 2017 

 - CITY OF SAN DIEGO 2021 STANDARD DRAWINGS. 

 - HAND BOOK OF HYDRAULICS BY BRATER & KING, SIXTH EDITION. 

- 2002 AUTODESK CIVIL DESIGN 3.0 HYDROLOGY & HYDRAULIC DESIGN & ANALYSIS. 

 

 

 

 

 



 

 

3. RATIONAL METHOD HYDROLOGY CALCULATION 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

EXISTING CONDITION  

100 YEAR STORM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EXISTING CONDITION 
 

   San Diego County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2007 Version 6.5 
 
 Rational method hydrology  program based on 
 San Diego County Flood Control Division 1985 hydrology manual 
  Rational Hydrology Study        Date: 08/12/24 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 ------------------------------------------------------------------------ 
 
 Program License Serial Number 6501 
 ------------------------------------------------------------------------ 
 Rational hydrology study storm event year is   100.0 
 English (in-lb) input data Units used 
 English (in) rainfall data used 
 
 Standard intensity of Appendix I-B used for year and 
 Elevation 0 - 1500 feet 
 Factor (to multiply * intensity)  =  1.000 
 Only used if inside City of San Diego 
 San Diego hydrology manual 'C' values used 
 Runoff coefficients by rational method 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.000 to Point/Station        2.000 
 **** 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 
 [RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
 Initial subarea flow distance  =  132.000(Ft.) 
 Highest elevation =  270.700(Ft.) 
 Lowest elevation =  260.530(Ft.) 
 Elevation difference =   10.170(Ft.) 
 Time of concentration calculated by the urban 
 areas overland flow method (App X-C) =     6.81 min. 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.4500)*( 132.000^.5)/( 7.705^(1/3)]=   6.81 
 Rainfall intensity (I) =      3.887(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.450 
 Subarea runoff =      0.437(CFS) 
 Total initial stream area =        0.250(Ac.) 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        3.000 to Point/Station        4.000 
 **** 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 
 [RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
 Initial subarea flow distance  =   48.000(Ft.) 
 Highest elevation =  266.200(Ft.) 
 Lowest elevation =  241.000(Ft.) 
 Elevation difference =   25.200(Ft.) 
 Time of concentration calculated by the urban 
 areas overland flow method (App X-C) =     2.16 min. 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.4500)*(  48.000^.5)/(  52.500^(1/3)]=   2.16 
 Setting time of concentration to 5 minutes 
 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.450 
 Subarea runoff =      0.237(CFS) 
 Total initial stream area =        0.120(Ac.) 
 End of computations, total study area =           0.370 (Ac.) 
 
 



 

 

PROPOSED CONDITION  

100 YEAR STORM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PROPOSED CONDITION 

 

   San Diego County Rational Hydrology Program 

 

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2007 Version 6.5 

 

 Rational method hydrology  program based on 

 San Diego County Flood Control Division 1985 hydrology manual 

  Rational Hydrology Study        Date: 02/16/25 

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

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

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

 

 Program License Serial Number 6501 

 

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

 Rational hydrology study storm event year is   100.0 

 English (in-lb) input data Units used 

 English (in) rainfall data used 

 

 Standard intensity of Appendix I-B used for year and 

 Elevation 0 - 1500 feet 

 Factor (to multiply * intensity)  =  1.000 

 Only used if inside City of San Diego 

 San Diego hydrology manual 'C' values used 

 Runo; coe;icients by rational method 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       17.000 to Point/Station       18.000 

 **** 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 

 [RURAL(greater than 0.5 Ac, 0.2 ha) area type]  

 Time of concentration computed by the 

 natural watersheds nomograph (App X-A) 

 TC = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 

 Initial subarea flow distance  =  117.000(Ft.) 

 Highest elevation =  349.000(Ft.) 

 Lowest elevation =  293.000(Ft.) 

 Elevation di;erence =   56.000(Ft.) 

 TC=[(11.9*0.0222^3)/( 56.00)]^.385=  0.41 

 Rainfall intensity (I) =     16.672(In/Hr) for a   100.0 year storm 

 E;ective runo; coe;icient used for area (Q=KCIA) is C = 0.450 

 Subarea runo; =      1.951(CFS) 

 Total initial stream area =        0.260(Ac.) 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       18.000 to Point/Station       19.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   293.000(Ft.) 

 Downstream point/station elevation =   292.800(Ft.) 

 Pipe length  =    16.50(Ft.)   Manning's N = 0.015 

 No. of pipes = 1  Required pipe flow  =     1.951(CFS) 

 Given pipe size =     24.00(In.) 

 Calculated individual pipe flow  =     1.951(CFS) 

 Normal flow depth in pipe =    4.88(In.) 

 Flow top width inside pipe =   19.31(In.) 

 Critical Depth =    5.81(In.) 

 Pipe flow velocity =      4.27(Ft/s) 

 Travel time through pipe =    0.06 min. 

 Time of concentration (TC) =     0.47 min. 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       19.000 to Point/Station       20.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   292.800(Ft.) 

 Downstream point/station elevation =   292.000(Ft.) 

 Pipe length  =    23.50(Ft.)   Manning's N = 0.015 

 No. of pipes = 1  Required pipe flow  =     1.951(CFS) 

 Given pipe size =     24.00(In.) 

 Calculated individual pipe flow  =     1.951(CFS) 

 Normal flow depth in pipe =    3.79(In.) 

 Flow top width inside pipe =   17.49(In.) 

 Critical Depth =    5.81(In.) 

 Pipe flow velocity =      6.14(Ft/s) 

 Travel time through pipe =    0.06 min. 

 Time of concentration (TC) =     0.53 min. 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       20.000 to Point/Station       21.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   292.000(Ft.) 

 Downstream point/station elevation =   290.000(Ft.) 

 Pipe length  =    22.60(Ft.)   Manning's N = 0.015 

 No. of pipes = 1  Required pipe flow  =     1.951(CFS) 

 Given pipe size =     24.00(In.) 

 Calculated individual pipe flow  =     1.951(CFS) 

 Normal flow depth in pipe =    3.01(In.) 

 Flow top width inside pipe =   15.89(In.) 

 Critical Depth =    5.81(In.) 

 Pipe flow velocity =      8.58(Ft/s) 

 Travel time through pipe =    0.04 min. 

 Time of concentration (TC) =     0.58 min. 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       21.000 to Point/Station       22.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   290.000(Ft.) 

 Downstream point/station elevation =   288.500(Ft.) 

 Pipe length  =    17.50(Ft.)   Manning's N = 0.015 

 No. of pipes = 1  Required pipe flow  =     1.951(CFS) 

 Given pipe size =     24.00(In.) 

 Calculated individual pipe flow  =     1.951(CFS) 

 Normal flow depth in pipe =    3.03(In.) 

 Flow top width inside pipe =   15.94(In.) 

 Critical Depth =    5.81(In.) 

 Pipe flow velocity =      8.49(Ft/s) 

 Travel time through pipe =    0.03 min. 

 Time of concentration (TC) =     0.61 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       22.000 to Point/Station       23.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   288.500(Ft.) 

 Downstream point/station elevation =   288.000(Ft.) 

 Pipe length  =    36.50(Ft.)   Manning's N = 0.015 

 No. of pipes = 1  Required pipe flow  =     1.951(CFS) 

 Given pipe size =     24.00(In.) 

 Calculated individual pipe flow  =     1.951(CFS) 

 Normal flow depth in pipe =    4.73(In.) 

 Flow top width inside pipe =   19.09(In.) 

 Critical Depth =    5.81(In.) 

 Pipe flow velocity =      4.45(Ft/s) 

 Travel time through pipe =    0.14 min. 

 Time of concentration (TC) =     0.75 min. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** 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 

 [SINGLE FAMILY area type                     ]  

 Initial subarea flow distance  =   15.500(Ft.) 

 Highest elevation =  288.000(Ft.) 

 Lowest elevation =  287.000(Ft.) 

 Elevation di;erence =    1.000(Ft.) 

 Time of concentration calculated by the urban 

 areas overland flow method (App X-C) =     2.09 min. 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.5500)*(  15.500^.5)/(   6.452^(1/3)]=   2.09 

 Setting time of concentration to 5 minutes 

 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm 

 E;ective runo; coe;icient used for area (Q=KCIA) is C = 0.550 

 Subarea runo; =      0.017(CFS) 

 Total initial stream area =        0.007(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =      0.007(Ac.) 

 Runo; from this stream =      0.017(CFS) 

 Time of concentration =    5.00 min. 

 Rainfall intensity =     4.389(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        3.000 to Point/Station        2.000 

 **** 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 

 [SINGLE FAMILY area type                     ]  

 Initial subarea flow distance  =   34.000(Ft.) 

 Highest elevation =  290.000(Ft.) 

 Lowest elevation =  287.000(Ft.) 

 Elevation di;erence =    3.000(Ft.) 



 Time of concentration calculated by the urban 

 areas overland flow method (App X-C) =     2.79 min. 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.5500)*(  34.000^.5)/(   8.824^(1/3)]=   2.79 

 Setting time of concentration to 5 minutes 

 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm 

 E;ective runo; coe;icient used for area (Q=KCIA) is C = 0.550 

 Subarea runo; =      0.012(CFS) 

 Total initial stream area =        0.005(Ac.) 

 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        3.000 to Point/Station        2.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =      0.005(Ac.) 

 Runo; from this stream =      0.012(CFS) 

 Time of concentration =    5.00 min. 

 Rainfall intensity =     4.389(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1        0.017      5.00          4.389 

 2        0.012      5.00          4.389 

 Qmax(1) = 

     1.000 *    1.000 *     0.017) + 

     1.000 *    1.000 *     0.012) + =       0.029 

 Qmax(2) = 

     1.000 *    1.000 *     0.017) + 

     1.000 *    1.000 *     0.012) + =       0.029 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

        0.017       0.012 

 Maximum flow rates at confluence using above data: 

         0.029        0.029 

 Area of streams before confluence: 

         0.007        0.005 

 Results of confluence: 

 Total flow rate =      0.029(CFS) 

 Time of concentration =     5.000 min. 

 E;ective stream area after confluence =      0.012(Ac.) 

 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        2.000 to Point/Station        4.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   280.000(Ft.) 

 Downstream point/station elevation =   275.900(Ft.) 

 Pipe length  =    35.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     0.029(CFS) 

 Given pipe size =      6.00(In.) 

 Calculated individual pipe flow  =     0.029(CFS) 

 Normal flow depth in pipe =    0.52(In.) 

 Flow top width inside pipe =    3.38(In.) 

 Critical Depth =    0.99(In.) 

 Pipe flow velocity =      3.58(Ft/s) 

 Travel time through pipe =    0.16 min. 

 Time of concentration (TC) =     5.16 min. 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        2.000 to Point/Station        4.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 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 

 [SINGLE FAMILY area type                     ]  

 Time of concentration =     5.16 min. 

 Rainfall intensity =      4.332(In/Hr) for a   100.0 year storm 

 Runo; coe;icient used for sub-area, Rational method,Q=KCIA, C = 0.550 

 Subarea runo; =      0.024(CFS) for    0.010(Ac.) 

 Total runo; =      0.053(CFS) Total area =        0.02(Ac.) 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        4.000 to Point/Station        5.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   275.900(Ft.) 

 Downstream point/station elevation =   269.300(Ft.) 

 Pipe length  =    33.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     0.053(CFS) 

 Given pipe size =      6.00(In.) 

 Calculated individual pipe flow  =     0.053(CFS) 

 Normal flow depth in pipe =    0.60(In.) 

 Flow top width inside pipe =    3.61(In.) 

 Critical Depth =    1.35(In.) 

 Pipe flow velocity =      5.14(Ft/s) 

 Travel time through pipe =    0.11 min. 

 Time of concentration (TC) =     5.27 min. 



 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        5.000 to Point/Station        6.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   269.300(Ft.) 

 Downstream point/station elevation =   261.500(Ft.) 

 Pipe length  =    31.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     0.053(CFS) 

 Given pipe size =      6.00(In.) 

 Calculated individual pipe flow  =     0.053(CFS) 

 Normal flow depth in pipe =    0.57(In.) 

 Flow top width inside pipe =    3.51(In.) 

 Critical Depth =    1.35(In.) 

 Pipe flow velocity =      5.55(Ft/s) 

 Travel time through pipe =    0.09 min. 

 Time of concentration (TC) =     5.36 min. 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        6.000 to Point/Station        7.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 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 

 [RURAL(greater than 0.5 Ac, 0.2 ha) area type]  

 Time of concentration =     5.36 min. 

 Rainfall intensity =      4.266(In/Hr) for a   100.0 year storm 

 Runo; coe;icient used for sub-area, Rational method,Q=KCIA, C = 0.450 

  

Subarea runo; =      0.115(CFS) for    0.060(Ac.) 

 

 Total runo+ =      0.168(CFS) Total area =        0.08(Ac.) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        1.000 to Point/Station        8.000 

 **** 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 

 [SINGLE FAMILY area type                     ]  

 Initial subarea flow distance  =   42.000(Ft.) 

 Highest elevation =  288.000(Ft.) 

 Lowest elevation =  287.000(Ft.) 

 Elevation di;erence =    1.000(Ft.) 

 Time of concentration calculated by the urban 

 areas overland flow method (App X-C) =     4.80 min. 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.5500)*(  42.000^.5)/(   2.381^(1/3)]=   4.80 

 Setting time of concentration to 5 minutes 

 Rainfall intensity (I) =      4.389(In/Hr) for a   100.0 year storm 

 E;ective runo; coe;icient used for area (Q=KCIA) is C = 0.550 

 Subarea runo; =      0.027(CFS) 

 Total initial stream area =        0.011(Ac.) 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        8.000 to Point/Station        9.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   275.000(Ft.) 

 Downstream point/station elevation =   264.150(Ft.) 

 Pipe length  =    36.50(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     0.027(CFS) 

 Given pipe size =      6.00(In.) 

 Calculated individual pipe flow  =     0.027(CFS) 

 Normal flow depth in pipe =    0.39(In.) 

 Flow top width inside pipe =    2.96(In.) 

 Critical Depth =    0.95(In.) 

 Pipe flow velocity =      4.76(Ft/s) 

 Travel time through pipe =    0.13 min. 

 Time of concentration (TC) =     5.13 min. 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        8.000 to Point/Station        9.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =      0.011(Ac.) 

 Runo; from this stream =      0.027(CFS) 

 Time of concentration =    5.13 min. 

 Rainfall intensity =     4.344(In/Hr) 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       10.000 to Point/Station       11.000 

 **** 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 

 [SINGLE FAMILY area type                     ]  

 Initial subarea flow distance  =   65.000(Ft.) 

 Highest elevation =  271.320(Ft.) 

 Lowest elevation =  270.700(Ft.) 

 Elevation di;erence =    0.620(Ft.) 

 Time of concentration calculated by the urban 

 areas overland flow method (App X-C) =     8.11 min. 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.5500)*(  65.000^.5)/( 0.954^(1/3)]=   8.11 

 Rainfall intensity (I) =      3.642(In/Hr) for a   100.0 year storm 

 E;ective runo; coe;icient used for area (Q=KCIA) is C = 0.550 

 Subarea runo; =      0.076(CFS) 

 Total initial stream area =        0.038(Ac.) 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       10.000 to Point/Station       11.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 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 

 [SINGLE FAMILY area type                     ]  

 Time of concentration =     8.11 min. 

 Rainfall intensity =      3.642(In/Hr) for a   100.0 year storm 

 Runo; coe;icient used for sub-area, Rational method,Q=KCIA, C = 0.550 

 Subarea runo; =      0.196(CFS) for    0.098(Ac.) 

 Total runo; =      0.272(CFS) Total area =        0.14(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       11.000 to Point/Station        9.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   266.400(Ft.) 

 Downstream point/station elevation =   264.150(Ft.) 

 Pipe length  =   144.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     0.272(CFS) 

 Given pipe size =      6.00(In.) 

 Calculated individual pipe flow  =     0.272(CFS) 

 Normal flow depth in pipe =    2.59(In.) 



 Flow top width inside pipe =    5.94(In.) 

 Critical Depth =    3.16(In.) 

 Pipe flow velocity =      3.35(Ft/s) 

 Travel time through pipe =    0.72 min. 

 Time of concentration (TC) =     8.83 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       11.000 to Point/Station        9.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =      0.136(Ac.) 

 Runo; from this stream =      0.272(CFS) 

 Time of concentration =    8.83 min. 

 Rainfall intensity =     3.530(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1        0.027      5.13          4.344 

 2        0.272      8.83          3.530 

 Qmax(1) = 

     1.000 *    1.000 *     0.027) + 

     1.000 *    0.581 *     0.272) + =       0.185 

 Qmax(2) = 

     0.813 *    1.000 *     0.027) + 

     1.000 *    1.000 *     0.272) + =       0.294 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

        0.027       0.272 

 Maximum flow rates at confluence using above data: 

         0.185        0.294 

 Area of streams before confluence: 

         0.011        0.136 

 Results of confluence: 

 Total flow rate =      0.294(CFS) 

 Time of concentration =     8.826 min. 

 E;ective stream area after confluence =      0.147(Ac.) 

 

 

 

 

 

 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        9.000 to Point/Station       12.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   264.150(Ft.) 

 Downstream point/station elevation =   260.330(Ft.) 

 Pipe length  =    80.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     0.294(CFS) 

 Given pipe size =      6.00(In.) 

 Calculated individual pipe flow  =     0.294(CFS) 

 Normal flow depth in pipe =    2.00(In.) 

 Flow top width inside pipe =    5.65(In.) 

 Critical Depth =    3.29(In.) 

 Pipe flow velocity =      5.13(Ft/s) 

 Travel time through pipe =    0.26 min. 

 Time of concentration (TC) =     9.09 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       12.000 to Point/Station       13.000 

 **** IMPROVED CHANNEL TRAVEL TIME **** 

 ______________________________________________________________________ 

 Covered channel 

 Upstream point elevation =   260.330(Ft.) 

 Downstream point elevation =   260.200(Ft.) 

 Channel length thru subarea  =     7.000(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 

 Manning's 'N'    = 0.015 

 Maximum depth of channel  =    0.250(Ft.) 

 Flow(q) thru subarea =      0.294(CFS) 

 Depth of flow =   0.053(Ft.), Average velocity =   1.856(Ft/s) 

 Channel flow top width =    3.000(Ft.) 

 Flow Velocity =    1.86(Ft/s) 

 Travel time  =    0.06 min. 

 Time of concentration =    9.15 min. 

 Critical depth =      0.066(Ft.) 

 

 

 

 

 

 

 

 

 

 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       10.000 to Point/Station       14.000 

 **** 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 

 [SINGLE FAMILY area type                     ]  

 Initial subarea flow distance  =   55.000(Ft.) 

 Highest elevation =  271.320(Ft.) 

 Lowest elevation =  271.040(Ft.) 

 Elevation di;erence =    0.280(Ft.) 

 Time of concentration calculated by the urban 

 areas overland flow method (App X-C) =     9.19 min. 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.5500)*(  55.000^.5)/( 0.509^(1/3)]=   9.19 

 Rainfall intensity (I) =      3.478(In/Hr) for a   100.0 year storm 

 E;ective runo; coe;icient used for area (Q=KCIA) is C = 0.550 

 Subarea runo; =      0.105(CFS) 

 Total initial stream area =        0.055(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       14.000 to Point/Station       15.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 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 

 [SINGLE FAMILY area type                     ]  

 Time of concentration =     9.19 min. 

 Rainfall intensity =      3.478(In/Hr) for a   100.0 year storm 

 Runo; coe;icient used for sub-area, Rational method,Q=KCIA, C = 0.550 

 Subarea runo; =      0.165(CFS) for    0.086(Ac.) 

 Total runo; =      0.270(CFS) Total area =        0.14(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       14.000 to Point/Station       15.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   270.370(Ft.) 

 Downstream point/station elevation =   269.650(Ft.) 

 Pipe length  =    72.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     0.270(CFS) 

 Given pipe size =      6.00(In.) 



 Calculated individual pipe flow  =     0.270(CFS) 

 Normal flow depth in pipe =    2.93(In.) 

 Flow top width inside pipe =    6.00(In.) 

 Critical Depth =    3.15(In.) 

 Pipe flow velocity =      2.83(Ft/s) 

 Travel time through pipe =    0.42 min. 

 Time of concentration (TC) =     9.62 min. 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       15.000 to Point/Station       16.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   260.820(Ft.) 

 Downstream point/station elevation =   260.700(Ft.) 

 Pipe length  =     6.00(Ft.)   Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     0.270(CFS) 

 Given pipe size =      6.00(In.) 

 Calculated individual pipe flow  =     0.270(CFS) 

 Normal flow depth in pipe =    2.41(In.) 

 Flow top width inside pipe =    5.88(In.) 

 Critical Depth =    3.15(In.) 

 Pipe flow velocity =      3.65(Ft/s) 

 Travel time through pipe =    0.03 min. 

 Time of concentration (TC) =     9.65 min. 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       16.000 to Point/Station       17.000 

 **** IMPROVED CHANNEL TRAVEL TIME **** 

 ______________________________________________________________________ 

 Covered channel 

 Upstream point elevation =   260.700(Ft.) 

 Downstream point elevation =   260.600(Ft.) 

 Channel length thru subarea  =     5.000(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 

 Manning's 'N'    = 0.015 

 Maximum depth of channel  =    0.250(Ft.) 

 Flow(q) thru subarea =      0.270(CFS) 

 Depth of flow =   0.049(Ft.), Average velocity =   1.836(Ft/s) 

 Channel flow top width =    3.000(Ft.) 

 Flow Velocity =    1.84(Ft/s) 

 Travel time  =    0.05 min. 

 Time of concentration =    9.69 min. 

 Critical depth =      0.063(Ft.) 

 End of computations, total study area =       0.37 On-site + 0.26 O;-site  =   0.630 (Ac.) 
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