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1. Introduction

This Drainage Study for the proposed Cielo Mar Subdivision is prepared to analyze the hydrologic and 
hydraulic characteristics of the existing undeveloped site and proposed development. This report intends 
to present the methodology and the calculations used for determining the runoff from the project site 
produced by the 100- year 6-hour storm. 
The project is not required to obtain approval from the Regional Water Quality Control Board (SWRCB) 
Under Federal Clean Water Act (CWA) Section 401 or 404. The project does no propose to discharge fill 
and dredged material to waters of the State, including waters of the U.S.

2. Existing Conditions 

The subject property is located within the La Jolla Shores Planned District. The site consists of 1 
developed lot, housing a single-family home. The site is bordered residential development all around. 
Access to the site is via by a public street, Calle del Cielo. The property’s existing terrain consists mostly 
of mild slopes with some flat areas associated with the existing single family home and private driveway.

Elevations range from approximately 136 feet above mean sea level (MSL) in the easterly side of the 
property to approximately 66 feet (MSL) at the westerly end of the property. 

The existing runoff flows overland westerly, with the majority of the runoff flowing to the 60' road 
easement westerly of the site and then to La Jolla Shores Drive street gutters that convey flows further to 
the south into existing curb inlets. A portion of the site runoff flows to the neighboring properties westerly 
of the site. There is no offsite run-on.

3. Proposed Project

The planned development consists of demolishing the existing residential structures and improvements to 
subdivide the existing lot into six (6) single-family residential lots. There will be a dead-end cul-de-sac to 
access all the lots, wet and dry utilities.

Runoff from new all permeable surfaces will be captured by pipes and concrete channels that will convey 
all runoff to a treatment facility and then discharge flows at a controlled rate to match pre -development 
peak flows. 
All flows generated by the proposed development will discharge onto the same existing discharge points 
and patterns.
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4. Methodology

RATIONAL METHOD

Watersheds Less than 0.5 Square Mile

Method of Computing Runoff

Use the Rational Formula Q = CIA where:

Q:  is the peak rate of flow in cubic feet per second.

C:  is a runoff coefficient expressed as that percentage of rainfall

A:  is the drainage area in acres tributary to design point.

I:  is the average rainfall intensity in inches per hour for storm duration equal to the time of concentration 
(Tc) of the contributing drainage area.

(1) Runoff Coefficient, C

Appendix A.1.2, Table A-1 list the Runoff Coefficient based on land use and are typical for
urban areas. Select an appropriate coefficient for each type of land use from Table A-1, Appendix 
A.1.2.

The composite runoff coefficient, C, reflects the runoff potential of the drainage area. The range of 
runoff coefficients varies from 0.35 to 0.95, with higher values corresponding to greater runoff 
potential. The composite runoff coefficient is the weighted average of all of the land uses within the 
drainage area.
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(2) Rainfall Intensity, I

Rainfall intensity can be determined with the Intensity - duration - frequency Design chart (Figure A-
1) on Appendix A.1.3 of “City of San Diego Drainage Design Manual, Jan. 2017 edition”. 

(3) Time of Concentration, Tc 

The time of concentration is the time required for runoff to flow from the most remote part of the 
watershed to the outlet point under consideration. 

Project Drainage Effective C-Factor - Pre-Development

Basin ID
Total Area  

(ac)

Pervious Area  -
Soil Type D     

(sq-ft)

Impervious 
Area  - Soil 

Type D       (sq-
ft) % Impervious

% 
Pervious

Weighted 
Runoff Coef    

C:
A.1 0.150 6534 0 0% 100% 0.35
A.2 4.000 155390 18850 11% 89% 0.41
B.1 0.280 12197 0 0% 100% 0.35

Total 4.43 174121 18850

Project Drainage Effective C-Factor - Post-Development

Basin ID
Total Area  

(ac)

Pervious Area  -
Soil Type D     

(sq-ft)

Impervious 
Area  - Soil 

Type D       (sq-
ft) % Impervious

% 
Pervious

Weighted 
Runoff Coef    

C:
A.1 0.050 0 2178 100% 0% 0.90
A.2 2.490 42867 65220 60% 40% 0.68
B.1 0.090 920 3000 77% 23% 0.77
B.2 1.780 32715 44822 58% 42% 0.67
C.1 0.028 1224 0 0% 100% 0.35

Total 4.438 77726 115220

Pervious (LS/Perm Pavers) 0.35

Runoff Coefficient Table
Soil Type D

Impervious 0.9
Pervious (LS/Perm Pavers) 0.35

Runoff Coefficient Table
Soil Type D (Assumed)

Impervious 0.9
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In addition to the above Ration Method assumptions, the conservative assumption that all runoff 
coefficients utilized for this report are based on type "D" soils. (WEB soil Survey Maps identified the 
site with Types C & A)
The City of San Diego Rational Method program within CivilD was utilized in calculating runoff for 
all basins smaller than 0.5 square miles in size. 

5. Summary

Upon performing hydrologic analysis of the project site in both the proposed developed and existing 
condition, the following results were produced: 

In existing conditions, the hydrologic model included the analysis of the project site at two (2) points of 
discharge. Output data from the hydrologic analysis model of the project site in the existing condition 
indicates that the 100-year peak runoff flow of 6.98 cfs is generated by the project site. The total area of 
the existing conditions contributing storm water runoff is 4.43 acres.  

The output data, from the hydrologic analysis model of the proposed project, indicates that the confluence 
100-year peak flow is equal to 11.76 cfs. The total area of the proposed project site in the post-
development hydrologic basins is 4.44 acres.

6. Conclusions

The proposed storm drain system was designed in accordance with the guidelines set by the City of San 
Diego. During the design of the proposed drainage systems precautions were taken to limit adverse 
downstream affects and to maintain existing drainage characteristics wherever possible.

Table 1 – Summary of unmitigated conditions

C
(effective)

Tc
Min

I
In/hr

A
(ac)

Q cfs
(100-yr)

Pre-Development
A.1 0.35 5.00 4.39 0.15 0.23
A.2 0.41 7.47 3.88 4.00 6.37
B.1 0.35 5.00 3.88 0.28 0.38

Post-Development
A.1 0.90 5.00 4.39 0.05 0.20
A.2 0.68 6.45 3.97 2.49 6.72
B.1 0.77 5.09 4.36 0.09 0.14
B.2 0.67 6.17 4.04 1.78 4.82
C.1 0.35 6.75 3.90 0.028 0.04
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Table 2 – Summary of Peak flows

NODE #
PRE/POST

Area (ac) 100-Yr peak Flows (cfs)
Existing Developed Diff Existing Developed 

Unmitigated
Developed 
Mitigated*

Diff

30&50 Pre / 55 
Post 4.43 4.44 0.01 6.98 11.76 6.58 -0.4

* The proposed bio-planterS will detain and release post peak flows at a predevelopment rates.
A summary of the facts and findings associated with this project and the measures addressed by this
report is as follows:

The project will not significantly alter drainage patterns on the site.
The ultimate discharge points will not be changed.
Graded areas and slopes will be landscaped to reduce or eliminate sediment discharge
Post development flows will not exceed predevelopment flows.

7. References

" City of San Diego Drainage Design Manual, Jan. 2017 edition”

"California Regional Water Quality Control Board Order No. 2001-07," California Regional Water Control 
Board, San Diego Region (SDRWQCB).

"Low Impact Development Handbook, Storm Water Management Strategies", County of
San Diego, 2008 .
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Hydrology Calculations

& Basin Map
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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: 02/18/23
------------------------------------------------------------------------
*********   Hydrology Study Control Information **********

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

Program License Serial Number 6499

------------------------------------------------------------------------
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       10.000 to Point/Station       20.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
User specified 'C' value of 0.350 given for subarea
Initial subarea flow distance  =  100.000(Ft.)
Highest elevation =  143.200(Ft.)
Lowest elevation =  124.500(Ft.)
Elevation difference =   18.700(Ft.)
Time of concentration calculated by the urban
areas overland flow method (App X-C) =     5.09 min.
TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(18.700^(1/3)]=   5.09
Rainfall intensity (I) =      4.359(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.350
Subarea runoff =      0.229(CFS)
Total initial stream area =        0.150(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       20.000 to Point/Station       30.000
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**** IMPROVED CHANNEL TRAVEL TIME ****
______________________________________________________________________
Upstream point elevation =   124.500(Ft.)
Downstream point elevation =    65.300(Ft.)
Channel length thru subarea  =   670.000(Ft.)
Channel base width =    2.000(Ft.)
Slope or 'Z' of left channel bank =   3.000
Slope or 'Z' of right channel bank =   3.000
Estimated mean flow rate at midpoint of channel =      3.280(CFS)
Manning's 'N'    = 0.020
Maximum depth of channel  =    0.750(Ft.)
Flow(q) thru subarea =      3.280(CFS)
Depth of flow =   0.197(Ft.), Average velocity =   6.432(Ft/s)
Channel flow top width =    3.181(Ft.)
Flow Velocity =    6.43(Ft/s)
Travel time  =    1.74 min.
Time of concentration =    6.82 min.
Critical depth =      0.363(Ft.)
Adding area flow to channel

User specified 'C' value of 0.410 given for subarea
Rainfall intensity =      3.884(In/Hr) for a   100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.410
Subarea runoff =      6.370(CFS) for    4.000(Ac.)
Total runoff =      6.598(CFS) Total area =        4.15(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       30.000 to Point/Station       30.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1 
Stream flow area =      4.150(Ac.)
Runoff from this stream =      6.598(CFS)
Time of concentration =    6.82 min.
Rainfall intensity =     3.884(In/Hr)
Summary of stream data:

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

1        6.598      6.82          3.884
Qmax(1) =

   1.000 *    1.000 *     6.598) + =       6.598

Total of 1 main streams to confluence:
Flow rates before confluence point:
       6.598
Maximum flow rates at confluence using above data:
        6.598
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Area of streams before confluence:
        4.150

Results of confluence:
Total flow rate =      6.598(CFS)
Time of concentration =     6.822 min.
Effective stream area after confluence  =      4.150(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       40.000 to Point/Station       50.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
User specified 'C' value of 0.350 given for subarea
Time of concentration =     6.82 min.
Rainfall intensity =      3.884(In/Hr) for a   100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.350
Subarea runoff =      0.381(CFS) for    0.280(Ac.)
Total runoff =      6.979(CFS) Total area =        4.43(Ac.)
End of computations, total study area =           4.430 (Ac.)
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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 6499

------------------------------------------------------------------------
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       10.000 to Point/Station       15.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
User specified 'C' value of 0.900 given for subarea
Initial subarea flow distance  =   45.000(Ft.)
Highest elevation =  132.000(Ft.)
Lowest elevation =  131.500(Ft.)
Elevation difference =    0.500(Ft.)
Time of concentration calculated by the urban
areas overland flow method (App X-C) =     2.33 min.
TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
TC = [1.8*(1.1-0.9000)*(  45.000^.5)/(   1.111^(1/3)]=   2.33
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 = 0.900
Subarea runoff =      0.198(CFS)
Total initial stream area =        0.050(Ac.)
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       15.000 to Point/Station       20.000
**** IMPROVED CHANNEL TRAVEL TIME ****
______________________________________________________________________
Upstream point elevation =   131.500(Ft.)
Downstream point elevation =    90.000(Ft.)
Channel length thru subarea  =   355.000(Ft.)
Channel base width =   30.000(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 =      5.115(CFS)
Manning's 'N'    = 0.015
Maximum depth of channel  =    0.400(Ft.)
Flow(q) thru subarea =      5.115(CFS)
Depth of flow =   0.042(Ft.), Average velocity =   4.075(Ft/s)
Channel flow top width =   30.000(Ft.)
Flow Velocity =    4.07(Ft/s)
Travel time  =    1.45 min.
Time of concentration =    6.45 min.
Critical depth =      0.097(Ft.)
Adding area flow to channel

User specified 'C' value of 0.680 given for subarea
Rainfall intensity =      3.968(In/Hr) for a   100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.680
Subarea runoff =      6.718(CFS) for    2.490(Ac.)
Total runoff =      6.915(CFS) Total area =        2.54(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       20.000 to Point/Station       25.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =    84.000(Ft.)
Downstream point/station elevation =    68.000(Ft.)
Pipe length  =   230.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     6.915(CFS)
Given pipe size =     12.00(In.)
Calculated individual pipe flow  =     6.915(CFS)
Normal flow depth in pipe =    7.65(In.)
Flow top width inside pipe =   11.54(In.)
Critical depth could not be calculated.
Pipe flow velocity =     13.08(Ft/s)
Travel time through pipe =    0.29 min.
Time of concentration (TC) =     6.75 min.
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       25.000 to Point/Station       25.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      2.540(Ac.)
Runoff from this stream =      6.915(CFS)
Time of concentration =    6.75 min.
Rainfall intensity =     3.901(In/Hr)
Summary of stream data:

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

1        6.915      6.75          3.901
Qmax(1) =

   1.000 *    1.000 *     6.915) + =       6.915

Total of 1 streams to confluence:
Flow rates before confluence point:
       6.915
Maximum flow rates at confluence using above data:
        6.915
Area of streams before confluence:
        2.540
Results of confluence:
Total flow rate =      6.915(CFS)
Time of concentration =     6.745 min.
Effective stream area after confluence =      2.540(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       35.000 to Point/Station       40.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
User specified 'C' value of 0.350 given for subarea
Initial subarea flow distance  =   75.000(Ft.)
Highest elevation =  102.500(Ft.)
Lowest elevation =   93.400(Ft.)
Elevation difference =    9.100(Ft.)
Time of concentration calculated by the urban
areas overland flow method (App X-C) =     5.09 min.
TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
TC = [1.8*(1.1-0.3500)*(  75.000^.5)/(12.133^(1/3)]=   5.09
Rainfall intensity (I) =      4.358(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.350
Subarea runoff =      0.137(CFS)
Total initial stream area =        0.090(Ac.)
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       40.000 to Point/Station       45.000
**** IMPROVED CHANNEL TRAVEL TIME ****
______________________________________________________________________
Upstream point elevation =    93.400(Ft.)
Downstream point elevation =    64.500(Ft.)
Channel length thru subarea  =   470.000(Ft.)
Channel base width =    0.000(Ft.)
Slope or 'Z' of left channel bank =   1.000
Slope or 'Z' of right channel bank =   1.000
Estimated mean flow rate at midpoint of channel =      1.495(CFS)
Manning's 'N'    = 0.015
Maximum depth of channel  =    1.000(Ft.)
Flow(q) thru subarea =      1.495(CFS)
Depth of flow =   0.454(Ft.), Average velocity =   7.255(Ft/s)
Channel flow top width =    0.908(Ft.)
Flow Velocity =    7.25(Ft/s)
Travel time  =    1.08 min.
Time of concentration =    6.17 min.
Critical depth =      0.672(Ft.)
Adding area flow to channel

User specified 'C' value of 0.670 given for subarea
Rainfall intensity =      4.037(In/Hr) for a   100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.670
Subarea runoff =      4.815(CFS) for    1.780(Ac.)
Total runoff =      4.952(CFS) Total area =        1.87(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       50.000 to Point/Station       55.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =    68.500(Ft.)
Downstream point/station elevation =    68.000(Ft.)
Pipe length  =    14.50(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     4.952(CFS)
Given pipe size =     12.00(In.)
Calculated individual pipe flow  =     4.952(CFS)
Normal flow depth in pipe =    7.75(In.)
Flow top width inside pipe =   11.48(In.)
Critical Depth =   10.97(In.)
Pipe flow velocity =      9.24(Ft/s)
Travel time through pipe =    0.03 min.
Time of concentration (TC) =     6.19 min.
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       50.000 to Point/Station       50.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      1.870(Ac.)
Runoff from this stream =      4.952(CFS)
Time of concentration =    6.19 min.
Rainfall intensity =     4.030(In/Hr)
Summary of stream data:

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

1        6.915      6.75          3.901
2        4.952      6.19          4.030
Qmax(1) =

   1.000 *    1.000 *     6.915) +
   0.968 *    1.000 *     4.952) + =      11.708

Qmax(2) =
   1.000 *    0.918 *     6.915) +
   1.000 *    1.000 *     4.952) + =      11.302

Total of 2 streams to confluence:
Flow rates before confluence point:
       6.915       4.952
Maximum flow rates at confluence using above data:
       11.708       11.302
Area of streams before confluence:
        2.540        1.870
Results of confluence:
Total flow rate =     11.708(CFS)
Time of concentration =     6.745 min.
Effective stream area after confluence =      4.410(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       60.000 to Point/Station       65.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
User specified 'C' value of 0.350 given for subarea
Time of concentration =     6.75 min.
Rainfall intensity =      3.901(In/Hr) for a   100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.350
Subarea runoff =      0.038(CFS) for    0.028(Ac.)
Total runoff =     11.756(CFS) Total area =        4.44(Ac.)
End of computations, total study area =           4.438 (Ac.)
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APPENDIX 2
Unit Hydrograph and Modified-Puls Detention Routing

Planter P4
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FLOOD HYDROGRAPH ROUTING PROGRAM

            Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2018
                        Study date: 06/12/24

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

Program License Serial Number 6499

--------------------------------------------------------------------
********************* HYDROGRAPH INFORMATION **********************

From study/file name: cielohyd.rte
****************************HYDROGRAPH DATA****************************

Number of intervals =   364
Time interval =    1.0 (Min.)
Maximum/Peak flow rate =       11.760 (CFS)
Total volume =       0.507 (Ac.Ft)

Status of hydrographs being held in storage
           Stream 1  Stream 2  Stream 3  Stream 4  Stream 5
Peak (CFS)      0.000     0.000     0.000     0.000     0.000
Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000

***********************************************************************

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       10.000 to Point/Station       10.000
**** RETARDING BASIN ROUTING ****
______________________________________________________________________

User entry of depth-outflow-storage data
--------------------------------------------------------------------
Total number of inflow hydrograph intervals = 364
Hydrograph time unit =  1.000 (Min.)
Initial depth in storage basin =   0.00(Ft.)
--------------------------------------------------------------------
--------------------------------------------------------------------
Initial basin depth =   0.00 (Ft.)
Initial basin storage =      0.00 (Ac.Ft)
Initial basin outflow =   0.00 (CFS)
---------------------------------------------------------------------
--------------------------------------------------------------------
Depth vs. Storage and Depth vs. Discharge data:
Basin Depth  Storage    Outflow   (S-O*dt/2)   (S+O*dt/2)
     (Ft.)    (Ac.Ft)    (CFS)     (Ac.Ft)    (Ac.Ft)
---------------------------------------------------------------------

          0.000      0.000      0.000      0.000        0.000
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          0.100      0.008      0.127      0.008        0.008
          0.200      0.017      0.360      0.017        0.017
          0.300      0.025      0.662      0.025        0.025
          0.400      0.033      1.020      0.032        0.034
          0.500      0.041      1.425      0.040        0.042
          0.600      0.050      1.873      0.049        0.051
          0.700      0.058      2.360      0.056        0.060
          0.800      0.066      2.884      0.064        0.068
          0.900      0.074      3.441      0.072        0.076
          1.000      0.083      4.030      0.080        0.086
          1.100      0.091      4.649      0.088        0.094
          1.200      0.099      5.298      0.095        0.103
          1.300      0.107      5.973      0.103        0.111
          1.400      0.116      6.676      0.111        0.121

--------------------------------------------------------------------
Hydrograph Detention Basin Routing

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

Graph values: 'I'= unit inflow; 'O'=outflow at time shown
---------------------------------------------------------------------

  Time   Inflow  Outflow    Storage                                     Depth 
(Hours)  (CFS)   (CFS)     (Ac.Ft) .0       2.9    5.88    8.82   11.76 (Ft.)
  0.017    0.05    0.00      0.000  O       |       |       |       |     0.00
  0.033    0.11    0.00      0.000  O       |       |       |       |     0.00
  0.050    0.16    0.01      0.000  O       |       |       |       |     0.00
  0.067    0.22    0.01      0.001  O       |       |       |       |     0.01
  0.083    0.27    0.01      0.001  O       |       |       |       |     0.01
  0.100    0.32    0.02      0.001  O       |       |       |       |     0.02
  0.117    0.38    0.03      0.002  OI      |       |       |       |     0.02
  0.133    0.38    0.04      0.002  OI      |       |       |       |     0.03
  0.150    0.38    0.04      0.003  OI      |       |       |       |     0.03
  0.167    0.38    0.05      0.003  OI      |       |       |       |     0.04
  0.183    0.38    0.06      0.004  OI      |       |       |       |     0.04
  0.200    0.38    0.06      0.004  OI      |       |       |       |     0.05
  0.217    0.38    0.07      0.004  OI      |       |       |       |     0.06
  0.233    0.38    0.08      0.005  OI      |       |       |       |     0.06
  0.250    0.38    0.08      0.005  OI      |       |       |       |     0.07
  0.267    0.39    0.09      0.006  OI      |       |       |       |     0.07
  0.283    0.39    0.10      0.006  OI      |       |       |       |     0.08
  0.300    0.39    0.10      0.007  OI      |       |       |       |     0.08
  0.317    0.39    0.11      0.007  OI      |       |       |       |     0.09
  0.333    0.39    0.12      0.007  OI      |       |       |       |     0.09
  0.350    0.39    0.12      0.008  OI      |       |       |       |     0.10
  0.367    0.39    0.13      0.008  OI      |       |       |       |     0.10
  0.383    0.40    0.14      0.008  OI      |       |       |       |     0.10
  0.400    0.40    0.15      0.009  OI      |       |       |       |     0.11
  0.417    0.40    0.16      0.009  OI      |       |       |       |     0.11
  0.433    0.40    0.16      0.009  OI      |       |       |       |     0.12
  0.450    0.40    0.17      0.010  OI      |       |       |       |     0.12
  0.467    0.40    0.18      0.010  OI      |       |       |       |     0.12
  0.483    0.40    0.19      0.010  OI      |       |       |       |     0.13
  0.500    0.40    0.19      0.011  OI      |       |       |       |     0.13
  0.517    0.40    0.20      0.011  OI      |       |       |       |     0.13
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  0.533    0.41    0.21      0.011  OI      |       |       |       |     0.14
  0.550    0.41    0.22      0.011  OI      |       |       |       |     0.14
  0.567    0.41    0.22      0.012  OI      |       |       |       |     0.14
  0.583    0.41    0.23      0.012  OI      |       |       |       |     0.14
  0.600    0.41    0.24      0.012  OI      |       |       |       |     0.15
  0.617    0.41    0.24      0.012  OI      |       |       |       |     0.15
  0.633    0.41    0.25      0.013  OI      |       |       |       |     0.15
  0.650    0.41    0.25      0.013  OI      |       |       |       |     0.15
  0.667    0.41    0.26      0.013  OI      |       |       |       |     0.16
  0.683    0.42    0.26      0.013  OI      |       |       |       |     0.16
  0.700    0.42    0.27      0.014  OI      |       |       |       |     0.16
  0.717    0.42    0.28      0.014  OI      |       |       |       |     0.16
  0.733    0.42    0.28      0.014  OI      |       |       |       |     0.17
  0.750    0.42    0.29      0.014  OI      |       |       |       |     0.17
  0.767    0.42    0.29      0.014  OI      |       |       |       |     0.17
  0.783    0.43    0.29      0.014  OI      |       |       |       |     0.17
  0.800    0.43    0.30      0.015  OI      |       |       |       |     0.17
  0.817    0.43    0.30      0.015  OI      |       |       |       |     0.18
  0.833    0.43    0.31      0.015  OI      |       |       |       |     0.18
  0.850    0.43    0.31      0.015  OI      |       |       |       |     0.18
  0.867    0.43    0.32      0.015  OI      |       |       |       |     0.18
  0.883    0.43    0.32      0.015  OI      |       |       |       |     0.18
  0.900    0.43    0.32      0.016  OI      |       |       |       |     0.18
  0.917    0.44    0.33      0.016  OI      |       |       |       |     0.19
  0.933    0.44    0.33      0.016  OI      |       |       |       |     0.19
  0.950    0.44    0.34      0.016  OI      |       |       |       |     0.19
  0.967    0.44    0.34      0.016  OI      |       |       |       |     0.19
  0.983    0.44    0.34      0.016  OI      |       |       |       |     0.19
  1.000    0.44    0.35      0.016  OI      |       |       |       |     0.19
  1.017    0.45    0.35      0.017  OI      |       |       |       |     0.20
  1.033    0.45    0.35      0.017  OI      |       |       |       |     0.20
  1.050    0.45    0.36      0.017  OI      |       |       |       |     0.20
  1.067    0.45    0.36      0.017  OI      |       |       |       |     0.20
  1.083    0.45    0.37      0.017  OI      |       |       |       |     0.20
  1.100    0.45    0.37      0.017  |O      |       |       |       |     0.20
  1.117    0.45    0.37      0.017  |O      |       |       |       |     0.20
  1.133    0.46    0.38      0.017  |O      |       |       |       |     0.21
  1.150    0.46    0.38      0.018  |O      |       |       |       |     0.21
  1.167    0.46    0.39      0.018  |O      |       |       |       |     0.21
  1.183    0.46    0.39      0.018  |O      |       |       |       |     0.21
  1.200    0.46    0.39      0.018  |O      |       |       |       |     0.21
  1.217    0.47    0.40      0.018  |O      |       |       |       |     0.21
  1.233    0.47    0.40      0.018  |O      |       |       |       |     0.21
  1.250    0.47    0.40      0.018  |O      |       |       |       |     0.21
  1.267    0.47    0.41      0.018  |O      |       |       |       |     0.22
  1.283    0.47    0.41      0.018  |O      |       |       |       |     0.22
  1.300    0.48    0.41      0.018  |O      |       |       |       |     0.22
  1.317    0.48    0.42      0.019  |O      |       |       |       |     0.22
  1.333    0.48    0.42      0.019  |O      |       |       |       |     0.22
  1.350    0.48    0.42      0.019  |O      |       |       |       |     0.22
  1.367    0.48    0.43      0.019  |O      |       |       |       |     0.22
  1.383    0.48    0.43      0.019  |O      |       |       |       |     0.22
  1.400    0.48    0.43      0.019  |O      |       |       |       |     0.22
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  1.417    0.49    0.43      0.019  |O      |       |       |       |     0.22
  1.433    0.49    0.44      0.019  |O      |       |       |       |     0.23
  1.450    0.49    0.44      0.019  |O      |       |       |       |     0.23
  1.467    0.49    0.44      0.019  |O      |       |       |       |     0.23
  1.483    0.50    0.45      0.019  |O      |       |       |       |     0.23
  1.500    0.50    0.45      0.019  |O      |       |       |       |     0.23
  1.517    0.50    0.45      0.019  |O      |       |       |       |     0.23
  1.533    0.50    0.45      0.019  |O      |       |       |       |     0.23
  1.550    0.51    0.46      0.020  |O      |       |       |       |     0.23
  1.567    0.51    0.46      0.020  |O      |       |       |       |     0.23
  1.583    0.51    0.46      0.020  |O      |       |       |       |     0.23
  1.600    0.51    0.46      0.020  |O      |       |       |       |     0.23
  1.617    0.51    0.47      0.020  |O      |       |       |       |     0.24
  1.633    0.51    0.47      0.020  |O      |       |       |       |     0.24
  1.650    0.52    0.47      0.020  |O      |       |       |       |     0.24
  1.667    0.52    0.47      0.020  |O      |       |       |       |     0.24
  1.683    0.52    0.48      0.020  |O      |       |       |       |     0.24
  1.700    0.53    0.48      0.020  |O      |       |       |       |     0.24
  1.717    0.53    0.48      0.020  |O      |       |       |       |     0.24
  1.733    0.53    0.48      0.020  |O      |       |       |       |     0.24
  1.750    0.54    0.49      0.020  |O      |       |       |       |     0.24
  1.767    0.54    0.49      0.020  |O      |       |       |       |     0.24
  1.783    0.54    0.49      0.020  |O      |       |       |       |     0.24
  1.800    0.54    0.49      0.021  |O      |       |       |       |     0.24
  1.817    0.54    0.50      0.021  |O      |       |       |       |     0.24
  1.833    0.54    0.50      0.021  |O      |       |       |       |     0.25
  1.850    0.55    0.50      0.021  |O      |       |       |       |     0.25
  1.867    0.55    0.50      0.021  |O      |       |       |       |     0.25
  1.883    0.55    0.50      0.021  |O      |       |       |       |     0.25
  1.900    0.55    0.51      0.021  |O      |       |       |       |     0.25
  1.917    0.56    0.51      0.021  |O      |       |       |       |     0.25
  1.933    0.56    0.51      0.021  |O      |       |       |       |     0.25
  1.950    0.57    0.51      0.021  |O      |       |       |       |     0.25
  1.967    0.57    0.52      0.021  |O      |       |       |       |     0.25
  1.983    0.57    0.52      0.021  |O      |       |       |       |     0.25
  2.000    0.58    0.52      0.021  |O      |       |       |       |     0.25
  2.017    0.58    0.53      0.021  |O      |       |       |       |     0.25
  2.033    0.58    0.53      0.021  |O      |       |       |       |     0.26
  2.050    0.58    0.53      0.022  |O      |       |       |       |     0.26
  2.067    0.58    0.53      0.022  |O      |       |       |       |     0.26
  2.083    0.59    0.54      0.022  |O      |       |       |       |     0.26
  2.100    0.59    0.54      0.022  |O      |       |       |       |     0.26
  2.117    0.59    0.54      0.022  |O      |       |       |       |     0.26
  2.133    0.60    0.54      0.022  |O      |       |       |       |     0.26
  2.150    0.60    0.55      0.022  |O      |       |       |       |     0.26
  2.167    0.61    0.55      0.022  |O      |       |       |       |     0.26
  2.183    0.61    0.55      0.022  |O      |       |       |       |     0.26
  2.200    0.62    0.56      0.022  |O      |       |       |       |     0.26
  2.217    0.62    0.56      0.022  |O      |       |       |       |     0.27
  2.233    0.62    0.56      0.022  |O      |       |       |       |     0.27
  2.250    0.62    0.57      0.022  |O      |       |       |       |     0.27
  2.267    0.63    0.57      0.023  |O      |       |       |       |     0.27
  2.283    0.63    0.57      0.023  |O      |       |       |       |     0.27
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  2.300    0.63    0.57      0.023  |O      |       |       |       |     0.27
  2.317    0.63    0.58      0.023  |O      |       |       |       |     0.27
  2.333    0.64    0.58      0.023  |O      |       |       |       |     0.27
  2.350    0.64    0.58      0.023  |O      |       |       |       |     0.27
  2.367    0.65    0.59      0.023  |O      |       |       |       |     0.27
  2.383    0.65    0.59      0.023  |O      |       |       |       |     0.28
  2.400    0.66    0.59      0.023  |O      |       |       |       |     0.28
  2.417    0.67    0.60      0.023  |O      |       |       |       |     0.28
  2.433    0.67    0.60      0.023  |O      |       |       |       |     0.28
  2.450    0.68    0.60      0.023  |O      |       |       |       |     0.28
  2.467    0.68    0.61      0.024  |O      |       |       |       |     0.28
  2.483    0.68    0.61      0.024  |O      |       |       |       |     0.28
  2.500    0.69    0.62      0.024  |O      |       |       |       |     0.28
  2.517    0.69    0.62      0.024  |O      |       |       |       |     0.29
  2.533    0.69    0.62      0.024  |O      |       |       |       |     0.29
  2.550    0.70    0.63      0.024  |O      |       |       |       |     0.29
  2.567    0.70    0.63      0.024  |O      |       |       |       |     0.29
  2.583    0.71    0.63      0.024  |O      |       |       |       |     0.29
  2.600    0.71    0.64      0.024  |O      |       |       |       |     0.29
  2.617    0.72    0.64      0.024  |O      |       |       |       |     0.29
  2.633    0.73    0.65      0.025  |O      |       |       |       |     0.29
  2.650    0.73    0.65      0.025  |O      |       |       |       |     0.30
  2.667    0.74    0.65      0.025  |OI     |       |       |       |     0.30
  2.683    0.75    0.66      0.025  |OI     |       |       |       |     0.30
  2.700    0.75    0.66      0.025  |OI     |       |       |       |     0.30
  2.717    0.76    0.67      0.025  |OI     |       |       |       |     0.30
  2.733    0.76    0.67      0.025  |OI     |       |       |       |     0.30
  2.750    0.77    0.68      0.025  |OI     |       |       |       |     0.31
  2.767    0.77    0.69      0.026  |OI     |       |       |       |     0.31
  2.783    0.77    0.69      0.026  |OI     |       |       |       |     0.31
  2.800    0.78    0.70      0.026  |OI     |       |       |       |     0.31
  2.817    0.79    0.70      0.026  |OI     |       |       |       |     0.31
  2.833    0.80    0.71      0.026  |OI     |       |       |       |     0.31
  2.850    0.81    0.71      0.026  |OI     |       |       |       |     0.31
  2.867    0.82    0.72      0.026  |OI     |       |       |       |     0.32
  2.883    0.83    0.72      0.026  |OI     |       |       |       |     0.32
  2.900    0.84    0.73      0.027  |OI     |       |       |       |     0.32
  2.917    0.85    0.74      0.027  | O     |       |       |       |     0.32
  2.933    0.85    0.74      0.027  | O     |       |       |       |     0.32
  2.950    0.86    0.75      0.027  | O     |       |       |       |     0.32
  2.967    0.86    0.76      0.027  | O     |       |       |       |     0.33
  2.983    0.87    0.76      0.027  | O     |       |       |       |     0.33
  3.000    0.87    0.77      0.027  | O     |       |       |       |     0.33
  3.017    0.88    0.78      0.028  | O     |       |       |       |     0.33
  3.033    0.89    0.78      0.028  | O     |       |       |       |     0.33
  3.050    0.90    0.79      0.028  | O     |       |       |       |     0.34
  3.067    0.91    0.80      0.028  | O     |       |       |       |     0.34
  3.083    0.93    0.80      0.028  | O     |       |       |       |     0.34
  3.100    0.94    0.81      0.028  | O     |       |       |       |     0.34
  3.117    0.95    0.82      0.029  | O     |       |       |       |     0.34
  3.133    0.97    0.83      0.029  | O     |       |       |       |     0.35
  3.150    0.98    0.84      0.029  | O     |       |       |       |     0.35
  3.167    0.99    0.85      0.029  | O     |       |       |       |     0.35
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  3.183    1.00    0.86      0.029  | O     |       |       |       |     0.35
  3.200    1.01    0.86      0.030  | O     |       |       |       |     0.36
  3.217    1.02    0.87      0.030  | O     |       |       |       |     0.36
  3.233    1.03    0.88      0.030  | O     |       |       |       |     0.36
  3.250    1.03    0.89      0.030  | O     |       |       |       |     0.36
  3.267    1.04    0.90      0.030  | O     |       |       |       |     0.37
  3.283    1.06    0.91      0.031  | O     |       |       |       |     0.37
  3.300    1.09    0.92      0.031  | O     |       |       |       |     0.37
  3.317    1.11    0.93      0.031  | OI    |       |       |       |     0.37
  3.333    1.13    0.94      0.031  | OI    |       |       |       |     0.38
  3.350    1.15    0.95      0.031  | OI    |       |       |       |     0.38
  3.367    1.17    0.96      0.032  | OI    |       |       |       |     0.38
  3.383    1.19    0.98      0.032  | OI    |       |       |       |     0.39
  3.400    1.21    0.99      0.032  | OI    |       |       |       |     0.39
  3.417    1.22    1.00      0.033  | OI    |       |       |       |     0.40
  3.433    1.24    1.02      0.033  | OI    |       |       |       |     0.40
  3.450    1.25    1.03      0.033  | OI    |       |       |       |     0.40
  3.467    1.27    1.05      0.034  | OI    |       |       |       |     0.41
  3.483    1.28    1.06      0.034  | OI    |       |       |       |     0.41
  3.500    1.30    1.08      0.034  | OI    |       |       |       |     0.41
  3.517    1.34    1.09      0.034  | OI    |       |       |       |     0.42
  3.533    1.38    1.11      0.035  |  O    |       |       |       |     0.42
  3.550    1.42    1.13      0.035  |  O    |       |       |       |     0.43
  3.567    1.46    1.15      0.036  |  O    |       |       |       |     0.43
  3.583    1.50    1.17      0.036  |  OI   |       |       |       |     0.44
  3.600    1.54    1.20      0.037  |  OI   |       |       |       |     0.44
  3.617    1.58    1.22      0.037  |  OI   |       |       |       |     0.45
  3.633    1.61    1.25      0.037  |  OI   |       |       |       |     0.46
  3.650    1.65    1.27      0.038  |  OI   |       |       |       |     0.46
  3.667    1.68    1.30      0.039  |  OI   |       |       |       |     0.47
  3.683    1.71    1.33      0.039  |  OI   |       |       |       |     0.48
  3.700    1.74    1.35      0.040  |  OI   |       |       |       |     0.48
  3.717    1.77    1.38      0.040  |  OI   |       |       |       |     0.49
  3.733    1.80    1.41      0.041  |  OI   |       |       |       |     0.50
  3.750    1.92    1.44      0.041  |  O I  |       |       |       |     0.50
  3.767    2.04    1.47      0.042  |   OI  |       |       |       |     0.51
  3.783    2.16    1.52      0.043  |   OI  |       |       |       |     0.52
  3.800    2.29    1.56      0.044  |   O I |       |       |       |     0.53
  3.817    2.41    1.61      0.045  |   O I |       |       |       |     0.54
  3.833    2.53    1.67      0.046  |   O I |       |       |       |     0.56
  3.850    2.65    1.73      0.047  |   O  I|       |       |       |     0.57
  3.867    2.80    1.80      0.048  |   O  I|       |       |       |     0.58
  3.883    2.96    1.87      0.050  |    O  I       |       |       |     0.60
  3.900    3.11    1.96      0.051  |    O  I       |       |       |     0.62
  3.917    3.27    2.06      0.053  |    O  I       |       |       |     0.64
  3.933    3.42    2.16      0.055  |    O  |I      |       |       |     0.66
  3.950    3.58    2.27      0.057  |     O |I      |       |       |     0.68
  3.967    3.73    2.38      0.058  |     O | I     |       |       |     0.70
  3.983    4.88    2.55      0.061  |     O |    I  |       |       |     0.74
  4.000    6.02    2.80      0.065  |      O|       I       |       |     0.78
  4.017    7.17    3.14      0.070  |       O       |  I    |       |     0.85
  4.033    8.32    3.56      0.076  |       |O      |     I |       |     0.92
  4.050    9.47    4.02      0.083  |       | O     |       |I      |     1.00
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  4.067   10.61    4.62      0.091  |       |   O   |       |   I   |     1.10
  4.083   11.76    5.32      0.099  |       |     O |       |       I     1.20
  4.100   10.38    5.95      0.107  |       |       O       |   I   |     1.30
  4.117    9.01    6.33      0.112  |       |       |O      I       |     1.35
  4.133    7.63    6.54      0.114  |       |       |O  I   |       |     1.38
  4.150    6.25    6.58      0.115  |       |       |O      |       |     1.39
  4.167    4.88    6.47      0.113  |       |    I  |O      |       |     1.37
  4.183    3.50    6.24      0.110  |       |I      O       |       |     1.34
  4.200    2.12    5.89      0.106  |    I  |       O       |       |     1.29
  4.217    2.02    5.47      0.101  |    I  |     O |       |       |     1.22
  4.233    1.92    5.09      0.096  |    I  |    O  |       |       |     1.17
  4.250    1.82    4.75      0.092  |   I   |   O   |       |       |     1.12
  4.267    1.72    4.44      0.088  |   I   |   O   |       |       |     1.07
  4.283    1.62    4.16      0.085  |   I   |  O    |       |       |     1.02
  4.300    1.52    3.92      0.081  |   I   | O     |       |       |     0.98
  4.317    1.42    3.71      0.078  |  I    | O     |       |       |     0.95
  4.333    1.38    3.51      0.075  |  I    |O      |       |       |     0.91
  4.350    1.33    3.32      0.072  |  I    |O      |       |       |     0.88
  4.367    1.29    3.13      0.070  |  I    O       |       |       |     0.84
  4.383    1.24    2.96      0.067  |  I    O       |       |       |     0.81
  4.400    1.20    2.81      0.065  |  I   O|       |       |       |     0.79
  4.417    1.16    2.67      0.063  |  I   O|       |       |       |     0.76
  4.433    1.11    2.53      0.061  |  I  O |       |       |       |     0.73
  4.450    1.09    2.41      0.059  | I   O |       |       |       |     0.71
  4.467    1.06    2.30      0.057  | I   O |       |       |       |     0.69
  4.483    1.03    2.20      0.055  | I  O  |       |       |       |     0.67
  4.500    1.01    2.10      0.054  | I  O  |       |       |       |     0.65
  4.517    0.98    2.01      0.052  | I  O  |       |       |       |     0.63
  4.533    0.96    1.93      0.051  | I  O  |       |       |       |     0.61
  4.550    0.93    1.86      0.050  | I  O  |       |       |       |     0.60
  4.567    0.91    1.79      0.048  | I O   |       |       |       |     0.58
  4.583    0.90    1.73      0.047  | I O   |       |       |       |     0.57
  4.600    0.88    1.68      0.046  | I O   |       |       |       |     0.56
  4.617    0.86    1.62      0.045  | I O   |       |       |       |     0.54
  4.633    0.84    1.57      0.044  | I O   |       |       |       |     0.53
  4.650    0.83    1.52      0.043  | I O   |       |       |       |     0.52
  4.667    0.81    1.48      0.042  | I O   |       |       |       |     0.51
  4.683    0.80    1.43      0.041  | IO    |       |       |       |     0.50
  4.700    0.79    1.39      0.040  | IO    |       |       |       |     0.49
  4.717    0.77    1.35      0.039  | IO    |       |       |       |     0.48
  4.733    0.76    1.31      0.039  | IO    |       |       |       |     0.47
  4.750    0.75    1.27      0.038  | IO    |       |       |       |     0.46
  4.767    0.74    1.24      0.037  | IO    |       |       |       |     0.45
  4.783    0.72    1.20      0.037  |I O    |       |       |       |     0.45
  4.800    0.71    1.17      0.036  |I O    |       |       |       |     0.44
  4.817    0.70    1.14      0.035  |I O    |       |       |       |     0.43
  4.833    0.69    1.11      0.035  |I O    |       |       |       |     0.42
  4.850    0.68    1.08      0.034  |IO     |       |       |       |     0.42
  4.867    0.68    1.05      0.034  |IO     |       |       |       |     0.41
  4.883    0.67    1.03      0.033  |IO     |       |       |       |     0.40
  4.900    0.66    1.01      0.033  |IO     |       |       |       |     0.40
  4.917    0.65    0.98      0.032  |IO     |       |       |       |     0.39
  4.933    0.64    0.96      0.032  |IO     |       |       |       |     0.38
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  4.950    0.63    0.94      0.031  |IO     |       |       |       |     0.38
  4.967    0.63    0.93      0.031  |IO     |       |       |       |     0.37
  4.983    0.62    0.91      0.030  |IO     |       |       |       |     0.37
  5.000    0.61    0.89      0.030  |IO     |       |       |       |     0.36
  5.017    0.60    0.87      0.030  |IO     |       |       |       |     0.36
  5.033    0.60    0.86      0.029  |IO     |       |       |       |     0.35
  5.050    0.59    0.84      0.029  |IO     |       |       |       |     0.35
  5.067    0.58    0.83      0.029  |IO     |       |       |       |     0.35
  5.083    0.58    0.81      0.028  |IO     |       |       |       |     0.34
  5.100    0.57    0.80      0.028  |IO     |       |       |       |     0.34
  5.117    0.57    0.78      0.028  |IO     |       |       |       |     0.33
  5.133    0.56    0.77      0.027  |IO     |       |       |       |     0.33
  5.150    0.55    0.76      0.027  |IO     |       |       |       |     0.33
  5.167    0.55    0.75      0.027  |IO     |       |       |       |     0.32
  5.183    0.54    0.73      0.027  |O      |       |       |       |     0.32
  5.200    0.54    0.72      0.026  |O      |       |       |       |     0.32
  5.217    0.53    0.71      0.026  |O      |       |       |       |     0.31
  5.233    0.53    0.70      0.026  |O      |       |       |       |     0.31
  5.250    0.52    0.69      0.026  |O      |       |       |       |     0.31
  5.267    0.52    0.68      0.025  |O      |       |       |       |     0.30
  5.283    0.51    0.67      0.025  |O      |       |       |       |     0.30
  5.300    0.51    0.66      0.025  |O      |       |       |       |     0.30
  5.317    0.51    0.65      0.025  |O      |       |       |       |     0.30
  5.333    0.50    0.65      0.025  |O      |       |       |       |     0.29
  5.350    0.50    0.64      0.024  |O      |       |       |       |     0.29
  5.367    0.49    0.63      0.024  |O      |       |       |       |     0.29
  5.383    0.49    0.62      0.024  |O      |       |       |       |     0.29
  5.400    0.49    0.62      0.024  |O      |       |       |       |     0.29
  5.417    0.48    0.61      0.024  |O      |       |       |       |     0.28
  5.433    0.48    0.60      0.023  |O      |       |       |       |     0.28
  5.450    0.47    0.60      0.023  |O      |       |       |       |     0.28
  5.467    0.47    0.59      0.023  |O      |       |       |       |     0.28
  5.483    0.47    0.58      0.023  |O      |       |       |       |     0.27
  5.500    0.46    0.58      0.023  |O      |       |       |       |     0.27
  5.517    0.46    0.57      0.023  |O      |       |       |       |     0.27
  5.533    0.46    0.57      0.022  |O      |       |       |       |     0.27
  5.550    0.45    0.56      0.022  |O      |       |       |       |     0.27
  5.567    0.45    0.56      0.022  |O      |       |       |       |     0.26
  5.583    0.45    0.55      0.022  |O      |       |       |       |     0.26
  5.600    0.44    0.54      0.022  |O      |       |       |       |     0.26
  5.617    0.44    0.54      0.022  |O      |       |       |       |     0.26
  5.633    0.44    0.53      0.022  |O      |       |       |       |     0.26
  5.650    0.43    0.53      0.021  |O      |       |       |       |     0.26
  5.667    0.43    0.52      0.021  |O      |       |       |       |     0.25
  5.683    0.43    0.52      0.021  |O      |       |       |       |     0.25
  5.700    0.43    0.51      0.021  |O      |       |       |       |     0.25
  5.717    0.42    0.51      0.021  |O      |       |       |       |     0.25
  5.733    0.42    0.51      0.021  |O      |       |       |       |     0.25
  5.750    0.42    0.50      0.021  |O      |       |       |       |     0.25
  5.767    0.41    0.50      0.021  |O      |       |       |       |     0.25
  5.783    0.41    0.49      0.021  |O      |       |       |       |     0.24
  5.800    0.41    0.49      0.020  |O      |       |       |       |     0.24
  5.817    0.41    0.48      0.020  |O      |       |       |       |     0.24
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  5.833    0.40    0.48      0.020  |O      |       |       |       |     0.24
  5.850    0.40    0.48      0.020  |O      |       |       |       |     0.24
  5.867    0.40    0.47      0.020  |O      |       |       |       |     0.24
  5.883    0.40    0.47      0.020  |O      |       |       |       |     0.24
  5.900    0.40    0.47      0.020  |O      |       |       |       |     0.23
  5.917    0.39    0.46      0.020  |O      |       |       |       |     0.23
  5.933    0.39    0.46      0.020  |O      |       |       |       |     0.23
  5.950    0.39    0.45      0.020  |O      |       |       |       |     0.23
  5.967    0.39    0.45      0.019  |O      |       |       |       |     0.23
  5.983    0.38    0.45      0.019  |O      |       |       |       |     0.23
  6.000    0.38    0.44      0.019  |O      |       |       |       |     0.23
  6.017    0.38    0.44      0.019  |O      |       |       |       |     0.23
  6.033    0.38    0.44      0.019  |O      |       |       |       |     0.23
  6.050    0.38    0.44      0.019  |O      |       |       |       |     0.22
  6.067    0.37    0.43      0.019  |O      |       |       |       |     0.22
  6.083    0.00    0.42      0.019  IO      |       |       |       |     0.22
  6.100    0.00    0.40      0.018  IO      |       |       |       |     0.21
  6.117    0.00    0.38      0.017  IO      |       |       |       |     0.21
  6.133    0.00    0.36      0.017  O       |       |       |       |     0.20
  6.150    0.00    0.35      0.016  O       |       |       |       |     0.19
  6.167    0.00    0.33      0.016  O       |       |       |       |     0.19
  6.183    0.00    0.32      0.016  O       |       |       |       |     0.18
  6.200    0.00    0.31      0.015  O       |       |       |       |     0.18
  6.217    0.00    0.30      0.015  O       |       |       |       |     0.17
  6.233    0.00    0.29      0.014  O       |       |       |       |     0.17
  6.250    0.00    0.28      0.014  O       |       |       |       |     0.17
  6.267    0.00    0.27      0.014  O       |       |       |       |     0.16
  6.283    0.00    0.26      0.013  O       |       |       |       |     0.16
  6.300    0.00    0.25      0.013  O       |       |       |       |     0.15
  6.317    0.00    0.24      0.012  O       |       |       |       |     0.15
  6.333    0.00    0.23      0.012  O       |       |       |       |     0.15
  6.350    0.00    0.23      0.012  O       |       |       |       |     0.14
  6.367    0.00    0.22      0.012  O       |       |       |       |     0.14
  6.383    0.00    0.21      0.011  O       |       |       |       |     0.14
  6.400    0.00    0.20      0.011  O       |       |       |       |     0.13
  6.417    0.00    0.20      0.011  O       |       |       |       |     0.13
  6.433    0.00    0.19      0.010  O       |       |       |       |     0.13
  6.450    0.00    0.18      0.010  O       |       |       |       |     0.12
  6.467    0.00    0.18      0.010  O       |       |       |       |     0.12
  6.483    0.00    0.17      0.010  O       |       |       |       |     0.12
  6.500    0.00    0.16      0.009  O       |       |       |       |     0.12
  6.517    0.00    0.16      0.009  O       |       |       |       |     0.11
  6.533    0.00    0.15      0.009  O       |       |       |       |     0.11
  6.550    0.00    0.15      0.009  O       |       |       |       |     0.11
  6.567    0.00    0.14      0.009  O       |       |       |       |     0.11
  6.583    0.00    0.14      0.008  O       |       |       |       |     0.10
  6.600    0.00    0.13      0.008  O       |       |       |       |     0.10
  6.617    0.00    0.13      0.008  O       |       |       |       |     0.10
  6.633    0.00    0.12      0.008  O       |       |       |       |     0.10
  6.650    0.00    0.12      0.008  O       |       |       |       |     0.10
  6.667    0.00    0.12      0.008  O       |       |       |       |     0.09
  6.683    0.00    0.12      0.007  O       |       |       |       |     0.09
  6.700    0.00    0.11      0.007  O       |       |       |       |     0.09
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  6.717    0.00    0.11      0.007  O       |       |       |       |     0.09
  6.733    0.00    0.11      0.007  O       |       |       |       |     0.09
  6.750    0.00    0.11      0.007  O       |       |       |       |     0.08
  6.767    0.00    0.10      0.007  O       |       |       |       |     0.08
  6.783    0.00    0.10      0.006  O       |       |       |       |     0.08
  6.800    0.00    0.10      0.006  O       |       |       |       |     0.08
  6.817    0.00    0.10      0.006  O       |       |       |       |     0.08
  6.833    0.00    0.10      0.006  O       |       |       |       |     0.08
  6.850    0.00    0.09      0.006  O       |       |       |       |     0.07
  6.867    0.00    0.09      0.006  O       |       |       |       |     0.07
  6.883    0.00    0.09      0.006  O       |       |       |       |     0.07
  6.900    0.00    0.09      0.006  O       |       |       |       |     0.07
  6.917    0.00    0.09      0.005  O       |       |       |       |     0.07
  6.933    0.00    0.08      0.005  O       |       |       |       |     0.07
  6.950    0.00    0.08      0.005  O       |       |       |       |     0.06
  6.967    0.00    0.08      0.005  O       |       |       |       |     0.06
  6.983    0.00    0.08      0.005  O       |       |       |       |     0.06
  7.000    0.00    0.08      0.005  O       |       |       |       |     0.06
  7.017    0.00    0.08      0.005  O       |       |       |       |     0.06
  7.033    0.00    0.07      0.005  O       |       |       |       |     0.06
  7.050    0.00    0.07      0.005  O       |       |       |       |     0.06
  7.067    0.00    0.07      0.004  O       |       |       |       |     0.06
  7.083    0.00    0.07      0.004  O       |       |       |       |     0.05
  7.100    0.00    0.07      0.004  O       |       |       |       |     0.05
  7.117    0.00    0.07      0.004  O       |       |       |       |     0.05
  7.133    0.00    0.06      0.004  O       |       |       |       |     0.05
  7.150    0.00    0.06      0.004  O       |       |       |       |     0.05
  7.167    0.00    0.06      0.004  O       |       |       |       |     0.05
  7.183    0.00    0.06      0.004  O       |       |       |       |     0.05
  7.200    0.00    0.06      0.004  O       |       |       |       |     0.05
  7.217    0.00    0.06      0.004  O       |       |       |       |     0.05
  7.233    0.00    0.06      0.004  O       |       |       |       |     0.04
  7.250    0.00    0.06      0.003  O       |       |       |       |     0.04
  7.267    0.00    0.05      0.003  O       |       |       |       |     0.04
  7.283    0.00    0.05      0.003  O       |       |       |       |     0.04
  7.300    0.00    0.05      0.003  O       |       |       |       |     0.04
  7.317    0.00    0.05      0.003  O       |       |       |       |     0.04
  7.333    0.00    0.05      0.003  O       |       |       |       |     0.04
  7.350    0.00    0.05      0.003  O       |       |       |       |     0.04
  7.367    0.00    0.05      0.003  O       |       |       |       |     0.04
  7.383    0.00    0.05      0.003  O       |       |       |       |     0.04
  7.400    0.00    0.05      0.003  O       |       |       |       |     0.04
  7.417    0.00    0.04      0.003  O       |       |       |       |     0.04
  7.433    0.00    0.04      0.003  O       |       |       |       |     0.03
  7.450    0.00    0.04      0.003  O       |       |       |       |     0.03
  7.467    0.00    0.04      0.003  O       |       |       |       |     0.03
  7.483    0.00    0.04      0.003  O       |       |       |       |     0.03
  7.500    0.00    0.04      0.003  O       |       |       |       |     0.03
  7.517    0.00    0.04      0.002  O       |       |       |       |     0.03
  7.533    0.00    0.04      0.002  O       |       |       |       |     0.03
  7.550    0.00    0.04      0.002  O       |       |       |       |     0.03
  9.333    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.350    0.00    0.00      0.000  O       |       |       |       |     0.00
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  9.367    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.383    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.400    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.417    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.433    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.450    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.467    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.483    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.500    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.517    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.533    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.550    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.567    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.583    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.600    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.617    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.633    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.650    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.667    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.683    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.700    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.717    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.733    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.750    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.767    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.783    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.800    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.817    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.833    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.850    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.867    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.883    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.900    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.917    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.933    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.950    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.967    0.00    0.00      0.000  O       |       |       |       |     0.00
  9.983    0.00    0.00      0.000  O       |       |       |       |     0.00
10.000    0.00    0.00      0.000  O       |       |       |       |     0.00
10.017    0.00    0.00      0.000  O       |       |       |       |     0.00
10.033    0.00    0.00      0.000  O       |       |       |       |     0.00
10.050    0.00    0.00      0.000  O       |       |       |       |     0.00
10.067    0.00    0.00      0.000  O       |       |       |       |     0.00
10.083    0.00    0.00      0.000  O       |       |       |       |     0.00
10.100    0.00    0.00      0.000  O       |       |       |       |     0.00
10.117    0.00    0.00      0.000  O       |       |       |       |     0.00
10.133    0.00    0.00      0.000  O       |       |       |       |     0.00
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Elevation Elev. 
Difference

Area (sf)
Acre-feet

1 0.00 0.00 3600 0.0000 Invert of weir
2 0.10 0.10 3600 0.0083
3 0.20 0.10 3600 0.0165
4 0.30 0.10 3600 0.0248
5 0.40 0.10 3600 0.0331
6 0.50 0.10 3600 0.0413
7 0.60 0.10 3600 0.0496
8 0.70 0.10 3600 0.0579
9 0.80 0.10 3600 0.0661

10 0.90 0.10 3600 0.0744
11 1.00 0.10 3600 0.0826
12 1.10 0.10 3600 0.0909
13 1.20 0.10 3600 0.0992
14 1.30 0.10 3600 0.1074
15 1.40 0.10 3600 0.1157
16 1.50 0.10 3600 0.1240

BMPs 1 & 2

Outlet structure for Discharge of Detention Basin  BMPs 1 & 2
Discharge vs Elevation Table
Emergency Weir
Invert: 0.500 ft
B: 1.3 ft Weir Perimeter Length(combined)

h H/D-low H/D-mid Qemer
(ft) - - (cfs)

0.000 0.000 0.000 0.000 Bottom of Basin
0.100 1.200 0.000 0.000
0.200 2.400 0.000 0.000
0.300 3.600 0.600 0.000
0.400 4.800 1.800 0.000
0.500 6.000 3.000 0.000 Emergency Weir
0.600 7.200 4.200 0.127
0.700 8.400 5.400 0.360
0.800 9.600 6.600 0.662
0.900 10.800 7.800 1.020
1.000 12.000 9.000 1.425
1.100 13.200 10.200 1.873
1.200 14.400 11.400 2.360
1.300 15.600 12.600 2.884
1.400 16.800 13.800 3.441
1.500 18.000 15.000 4.030
1.600 19.200 16.200 4.649
1.700 20.400 17.400 5.298
1.800 21.600 18.600 5.973
1.900 22.800 19.800 6.676
2.000 24.000 21.000 7.404
2.100 25.200 22.200 8.156
2.200 26.400 23.400 8.933
2.300 27.600 24.600 9.732
2.400 28.800 25.800 10.554
2.500 30.000 27.000 11.399 Free Board
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APPENDIX 3
Soil Map, City Maps and Charts
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MAP INFORMATION 

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

Warn ing : Soll Map may not be valid at this scale. 

Enlargement of maps beyond the scale ol mapping can cause 
misunder"$tandlng o f me detail ol mapping and accuracy ol soil 
line placement. The maps do not show the small areas of 
~:l:~sting soils that could have been shown at a more detailed 

:::!~r:e!.~~s~e Dar scale on eaet1 map sneet fOf map 

Source ol Map: N9tural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Wet> Mercator (EPSG:3857) 

Maps lrom the Web Soll Survey are based on the Web Mercator 
projection, wl'l!Ctl preserves d irection and shape Dul distorts 
distance and area. A projection that preserves area, suetl as 11111 
Albers equal-area conic projection, should De used if more 
accurate calculahons of distance or area are required. 

Thia product la generated from the USDA-NRCS certified d9ta as 
of the version date(s) listed below. 

Soll Survey Area: San Diego County Area, C alifomla 
Survey Area Data: version 18 , Sep 14, 2022 

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

Oate(s) aerial Images were photographed: Mar 24 . 2022-Apr 
29. 2022 

The orthophoto Of other base map on which the soil tines were 
compiled and dig1tozed probably differs from the background 
imagery displayed on these maps. As a result , some minor 
shitting of map unit boundaries may be evident. 
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DRAINAGE DESIGN MANUAL Appendix 

Rational Method and Modified Rational Method 

A.1 .. Rational Metho (RM 
The Ra,tionall eth od (R j its a mathematica l ,om,ul8 used' to determine the ma ximum ru noff rate 

f rom a given rainfall. It has particular applica ti on in urban storm ,drainage w here it is used to 

estimate peak runoff rates fr,o m small urban and ru ral w atersheds fo r the design of storm d rains 

and' d rainage structures. The RM is recommended for analyzing the runoff response rom drainage 

areas for watersheds less th.an O.S square miles. It should not be used in instances where there is a 

jun ction o in dependent d rainage systems or for d rainage areas gr-ea.ter than approx imately 0.5 

square m il e in size_ In these instan ces, the Modified' Ra tional Meth,od ( .tRM) should be us-ed for 

j un ct tons ,of independent drainage systems in watersheds up to approximately 1 square mile in size 

(see Section A2); or the NRCS Hydrologic Me, od should be used for watersheds grea ter t han 

appr,ox imately 1 square m ile in size (see Appendix B), 

A.1.1. Rational Method Formula 
The RM formula estim ates the pea k rate of run off at any location in a watershed as. a function ,of the 

drainage a•rea (A), runoff coefficient (C), an d' rainfall in tensity (I) for a duration equal to the ·m e o 

concentration (Tc), wh ich is the tim e requir ed for w ater to flow rom the most remote point of th e 

ba,s in to the I ocation being a nalyze•d. The R form ula, is expressed' in Equation A-1. 

A-1 

A 

Eoua,t ion A-1. RM For mu l'a Exor,es.sion 

Q = C I A 

= peak dischai.rge, in cubic: feet per second ( ds) 
= runoff meffident expressed as that percentage of 

ra'lnfaU whkh b-ecomes smfaoe runoff (no l!lnits); 
Refer to Appendix A.1.2 

= average rainfall intensity for a storm duration 
equal to the time of concetmatation (Tc) of the 
conttibl!lting draiange area , in inches per hour; 
Refer to Appendix A.1 .3 and Appendix A.1.4 

= drainage· area contributing to the design location, 
in acres 

The City o San Diego I Drainage Design Manua l I January 2017 Ed it ion SD__) 
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A.PPE DIX A: RATIONAL METHOD A D MODIFIED RATIONAL !iETBOD 

Com bining the u1nits forthe expression CIA y ie Ids: 

( l acre x inch ) ( 43 ,560ft~) ( lfoot ) ( l hour ) = l .00Bcfs 
hour acre 12 inches 3,600 seoonds 

For pract ical purposes, the unit conversion coefficient difference of O .8% can be ignored. 

The It formula is based on the assum ption that for constant rainfall intensity, the peak discharge 

rate at a po int will occur when the raindrop tha.t falls a the most upstream point in the t ributary 

dra ina,ge basin arrives atthe point of interest. 

Unllrke the RM (di,scussed in Appendix A-2) or the NRCS hydrologic method (discussed in Appendix 

B), th e RM does not create hydrographs and therefore d'oes not add separate subarea hy dm grap s 

at coUectron points. Instead , th e RM develops peak discharges in the main line by increasing t he Tc 

as floy,, travels downst re am. 

Character i5 ·cs o . or assum ptions inher ent to, the RM are listed below: 

1. e d ischarge resulting fro m any I is m aximu m when the I lasts as long as or Io nger th an the 

Tc. 

2. e storm frequency of peak dis-charges is the same as that of I for the given Tc. 

3. The fraction o rainfall t hat beoomes runoff (or t he runoff coefficient, q is independen t of I 
or precipitation zone number (PZN) ,condition (PZN Conclit fon is discussed in th e RCS 

method). 

4. e peak rate of runoff is th e only informa tron produced by using the RM. 

A 1,2. Runoff Coeffic-ient 
The runoff coefficients are based on lan d use (see i abl'e A- 1}. Soil type "Ow is use-d throughout the 

City of San Diego for sto rm drain co nveyance d esign. An appropriate runoff ,coefficient (CJ, for each 

type of land use in the subarea should be selected from this table and mul ·plied by the per centage 

of the total area (A) includ ed in th at class. The s.u m of the products for alll land uses. is the weighted 

runo coefficten {E [CA]). Good enginee ring ju,dgment should be used when applying the values, 

presented in Tabfe A- 1, as adjustments to th ese values m ay be approp riate base,d ,on site-specific 

characteristics. 

A-2 The City of San Diego I Drainage DesLgn Manual I January 20 17 Ed it ion SD.Ji 
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Nllk: 

APPENDIX A: RATIONAL :IETHOD A D l\lODIFIED RATIO AL METHOD 

Table A-1 . R:1mo'ff Coefficients for Rational Methocl 

Residential : 

Sing,le Family 

Multi- Units 

Mobile Homes 

Rura1 (lots ~e.iter than 1/:1. acre) 

Commercial ui 

80% Impervious 

Industrial ru 

90% Impervious 

111 Type D soil to be used fur all areas. 
C1l Where actual conditions deviate significantly from the tabulated imperviousness values of 80% OI 90%, the 
values given for ~oefficient C, may be mised Dy multiplying -80% or 9CJ% by the ratio of actual imperviousness to 
the tabulated impeMou.sness. Hovm'er, in -Cil!Se sh'iil.l the final coefficien be less than 0.50. For e.\'.alIIJ)le: Consider 
,commercial pm~rty fill D soi.I. 

Actual m1pervioosms.s 
Tabulated impecviousn-ess 

= 
= 

Revi:sed c = (sof8o) x 0.85 = 

The values in i abfe A- 1 are typical for urban areas. However, if the basin contains rural or 

agr rcultural lan d u-se, parks, gollf cour-ses, or ,other types ,of nonurban laincf use at are· expected to 

be permanent, the appropriate value should be selected based upon the soil and cover and 

approved by e City. 

A.1.3. Rainfall Intensity 
The rainfal l intensity (I) is Uie rainfa ll in inch-es per hour (in/ hr.} for a d:ura,tron eq,u.i l to the ic for a 

selectedl storm fr,equency. Once a particular storm requ ency ha-s been selected for design and 
a Tc ,calcu lated for e drainage ar ea, the rainfall in tensity ca be determined rom e Intensity­

Dur atio n-Fr equency Design Chart (Fig1.1r-e A-1 ). 

A-3 i he City o San Diego I Drainage Design Manual I January 2017 Ed itJion 
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APPENDIX A~ RA.TIO AL METHOD A D MODIFIED RATIONAL ~iETHOD 
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APPENDIX A: RATIONAL 1\'lE'I'HOD A D ~lODIFIED RATIONAL M.ETHOD 

A.1.4. Time of Conc,entration 
The Tim e o Concentra ·on (Tc} its the time re quired for runoff to flow from the most rem ote part o 

the wate rs,hed to e ,outlet point under consideration. 

Me ods of c.i lculatio di er or natural watersneds (non-urbanized) andl ,or urban drainage 

:systems. Also, w hen designing storm drain systems, the designer mus oon:sider t he possibility that 

an existing natural w atersh.ed may become urbani2cedl during the useful life ,of th e storm d:ra,in 

system. Fmure la111 d uses must be used for Tc and run off ca lculations, aind can be determined from 

th e Community Plans. 

a. atural watersheds: Obtain T,c fr,om Figures A.2 and A.3 

b. Urbain drainage systems: In the case o urban drainage systems, the tim e of con ce n tra ti on at 

any point wi in the d ra i na,ge area is given by: 

A-5 

Tc= T1 Tr w here 

T1 is the inlet tim e or the t ime required for the storm water to flow to the fi rst inlet in t he 

system. It is the sum ,of ·me in over land fl ow a,cross l,ots andi in the stree gutter. 

Tr is the travel ·me ,or e time req uir ed forthe storm water to flow in the storm ,drain f rom 

the most upstream inlet to the point in ,questi on. 

Travel Time, Tr is computed by ,dividing e length of storm drain by the computed flow 

velocity. Since th.e verocirty norm al'Y changes a,t each inlet because of changes in f low rate or 

slope, total travel time must be computed a,s the sum of th e t ravel ·mes or each section o 

th e storm drain. 

e overland ow component of intet ·me,, T1, m ay be estimated by t he use of the chart 

shown in Figure A-4. Use gure A-5 to esti mate time o t ravel for street gutter flow. 

Th,e City o San Diego I Draina,ge Design Manua,I I January 2017 E,di ion 
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APPE DIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD 
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Figure A-2., Nomograph f.or Determination ofT,c for Natu~al Watershed s 

tm:tf.: Add ten minut,es to the computed time of concentration from. Figme A-2. 
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12 WIDE CONCRETE DRIVEWAY -V TYPE CHANNEL 

Triangular 
Side Slopes (z: 1) 
Total Depth (ft) 

Invert Elev (ft) 
Slope(%) 
N-Value 

Calculations 
Compute by: 
Known Q ( cfs) 

Elev (ft) 

1.00 

0.75 

-

-

= 12.00, 12.00 
= 0.50 

= 0.01 
= 1.50 
= 0.015 

Known Q 
= 6.58 

- -

- -

Highlighted 
Depth (ft) 
Q (cfs) 
Area (sqft) 
Velocity (ft/s) 
Wetted Perim (ft) 
Crit Depth , Ye (ft) 
Top Width (ft) 
EGL (ft) 

Section 

- - - -

- - - -

0.50 

~ - - - - / ""' 17' 

0.25 

0.00 

-
' 

-= i=- / -"- - / 
- - ~ ~ ~ ~ -

~ V 
- - - - - - -

-0.25 
0 2 4 6 8 10 12 14 

Reach (ft) 

Monday, Aug 12 2024 

= 0.38 
= 6.580 
= 1.73 
= 3.80 
= 9.15 
= 0.46 
= 9.12 
= 0.60 

-

-

-

-

16 

Depth (ft 

0.99 

0.74 

0.49 

0.24 

-0.01 

-0.26 


	TABLE OF CONTENTS
	1. Introduction
	2. Existing Conditions
	3. Proposed Project
	4. Methodology

