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1.0 Project Description 

1.1 Project Purpose 

This project proposes to remove the existing apartment complex and build new 

apartments with a center courtyard, a play yard and amenities.   

1.2 Project Location and Vicinity Map 

This project is located in the City of San Diego near the I-75 and 1-5 interchange 

at the intersection of Main Street and South Evans Street.  
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2.0 Description of Watershed 

2.1 Pre-Development and Existing Conditions 

The existing site consists primarily of apartment buildings and a parking lot. The 

parking lot slopes generally to the southwest between 0.5% and 2%. Flows from 

the parking lot either go to a southerly D-25 that outlets water to the street or enter 

a storm drain system that outlets at another D-25 at the west corner of the project. 

Offsite street flows follow the gutter flow line and all water from the site 

confluences at one main POC at the west corner of the site.  

2.2 Post-Development Conditions 

The proposed site consists of apartment buildings, a center plaza and various 

landscaped areas around the project. Water from the roof is captured with roof 

drains and is conveyed by either area drains or sheet flow to one of 4 biofiltration 

basins. All other water that falls on the site will be routed to the biofiltration 

basins through area drains or sheet flow as well. Water in the biofiltration basin 

flows through the basin’s media, and when water exceeds the basin capacity it 

overtops a catch basin where it is piped to one of three outlets that lead to the 

street. From here, all three of the outlets flow along the existing gutter and 

confluence at the POC at the west corner of the site.  

2.3 Hydrologic Unit Contribution 

This Project lies within the San Diego Bay Watershed of the San Diego Mesa 

Hydrologic Unit (908.2). 
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3.0 Methodology 

3.1 Hydrology Software 

The main program is the “San Diego County Rational Hydrology Program” by 

CIVILCADD/CIVILDESIGN Engineering Software, 1991-2004 Version 7.4, 

refereed hereafter as “CIVILD”. This program specifically utilizes the methods 

prescribed in the County of San Diego Hydrology Manual and is one of the 

approved programs for the use in the San Diego area. 

3.2 Routing Software 

AutoCad 2015 Hydraflow Hydrograph extension is used in this step to allow the 

proposed water quality treatment ponds to be used as flow control facilities. The 

hydrograph developed from the rational method is then manually entered into this 

software and routed into a detention pond. 

3.3 Soils Type Determination 

See appendix E for more the Soil Group determination map information. The area 

on and around this site does not have a soil type classification because of it’s 

urban status. Because of this, a soil type “D” was used because it is the most 

common soil type found closest to the site.  

3.4 Isopluvial Value Determination 

The isopluvial values for the 100-year 6 hour and 24-hour storm events were 

determined by plotting the projects location on the respective exhibits from 

Appendix B of the Hydrology Manual. 

5 | P a g e 



4.0 Calculations 

4.1 Determine Project Watershed 

To determine if the proposed project will have a negative impact of the 

downstream facilities, the proposed site design must ensure that the peak flow 

from the 100-year storm are equal to or less than the existing peak flow 

conditions.  

4.2 Calculate Runoff Coefficient 

The proposed project and offsite runoff area is believed to be primarily within 

hydraulic soil group D. 

To determine the runoff coefficient “C” for this study, Table 3-1 of the San Diego 

Hydrology Manual is utilized. The percent impervious for each area and a soil 

type D was used to calculate the “C” value for each node in both the existing and 

the proposed conditions.  

For the proposed condition, the “C” value for the buildings and middle courtyard 

was calculated using the maximum impervious percentage in the table of 95% and 

a soil type D. For the rest of the site, the percent impervious for the non-roof areas 

was calculated and the appropriate “C” value using the percent impervious and 

soil type D was used. Please refer to the calculations in Appendix D and Table 3-1 

in the San Diego Hydrology manual for the runoff coefficient used for each node.  

4.3 Calculate Storm Flows Using the Rational Method 

The Rational Method (RM) is used to determine the maximum runoff rate from 

the 100-year storm event. The RM application is highly effective in urban and 

rural watersheds for the design of storm drains and small drainage structures. 

Application of the rational method is based on a simple formula that relates runoff 

producing potential of the watershed drainage area (A), runoff coefficient (C) 

rainfall intensity (I) for a particular length of time (Tc), which is the time required 

for water to flow from the most remote point of the basin to the location being 

analyzed. Thus the following equation is used: 

Q = CIA 

Where: 

Q = peak discharge, in cubic feet per second (cfs) 

C = runoff coefficient

 I = average rainfall intensity for a duration equal to Tc 

Tc = time of concentration (note: if the computed Tc is less than 5 

minutes, then use 5 minutes for computing the peak discharge, Q) 

A = Drainage area contributing to the design location, in acres 
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A summary table of the pre- and post- development flows at the POC is shown 

below. Since all post-development flows are less than the pre-development flows, 

the site will not have a negative impact on the downstream facilities.  

100 Year Runoff Flows 

Pre-Development 7.661 CFS 

Post-Development 5.700 CFS 
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5.0 Other Studies 

5.1 Storm Water Quality Management Plan (SWQMP) 

Please see the Storm Water Quality Management Plan that was submitted with the 

Precise Grading Plan and Report. 

6.0 Summary/Conclusion 

The proposed project would not substantially alter the existing drainage pattern of 

the site or area, including through the alteration of the course of a stream or river, 

or substantially increase the rate or amount of surface runoff in a manner which 

would result in flooding on- or off-site. No significant alteration of any stream or 

river will occur on this site due to grading operations. All defined drainage 

channels are due to erosive effects of high velocity runoff from the uphill slopes. 

The development of the site will help mitigate further erosion downstream. 

The proposed project does not create or contribute runoff water which would 

exceed the capacity of existing or planned storm water drainage systems. The 

flows from the project leave the site at less than predeveloped rates per the 

mitigated flow rates shown. 

The proposed project does not place housing within a 100-year flood hazard area 

as mapped on a federal Flood Hazard Boundary or Flood Insurance Rate Map or 

other flood hazard delineation map, including County Floodplain Maps. No 

housing is proposed, and no FIRM identified flood hazard areas are located on the 

parcel. 

The proposed project does not place structures within a 100-year flood hazard 

area which would impede or redirect flood flows. No FIRM identified flood 

hazard areas are located on the parcel. 

The proposed project does not expose people or structures to a significant risk of 

loss, injury or death involving flooding as a result of the failure of a levee or dam. 

No levees or dams are proposed, and all runoff is being mitigated in properly 

designed flow control basins with redundancies. This will be noted in the 

conclusion. 

Because the project is not located within or discharges to navigable waters, water 

of the United States, or federal jurisdictional wetlands, as defined by the Clean 

Water Act, no 401/404 permit is required. 

The analysis of the 100-year storm event shows that this project will effectively 

convey the resulting runoff in the mitigated condition. 

7.0 References 

County of San Diego, Department of Public Works, Flood Control Section, June 

2003 San Diego County Hydrology Manual 
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8.0 Declaration of Responsible Charge 

I hereby declare that I am the engineer of work for this project. That I have exercised responsible 

charge over the design of the project as defined in section 6703 of the business and professions 

codes, and that the design is consistent with current design. 

I understand that the check of the project drawings and specifications by the City of Carlsbad is 

confined to a review only and does not relieve me, as engineer of work, of my responsibilities for 

project design. 

ENGINEER OF WORK 

Excel Engineering 

440 State Place 

Escondido, CA 92029 

Tel – (760)745-8118 

Fax – (760)745-1890 

Project Number: 21061 

___________________________________________________ ____________ 

Robert D. Dentino, RCE 45629          Date 

Registration Expires: December 31, 2022 

9 | P a g e 



9.0 Attachments 
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Attachment A – Pre & Post Development Hydrology Maps 
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Attachment B - Figures and Tables from the SD Hydrology 

Manual 2003 
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Attachment C - Watershed Information 
Watershed Map, Soils Index Map, Rainfall Isopluvial Maps 
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Attachment D - Rational Method Runoff Calculations 
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Attachment E – Soils Group Determination 
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End of Report 
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Attachment A – Pre & Post Development Hydrology Maps 

11 | P a g e 



D 

D 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

. . 
• . . . . . . . . . 
• . . . . . . 

. . . . . . . 

. . . . . . 

. . . . 

. . . . . . . . . . . . . . . . . . . . . 
• • • 

.--;-;-. . . .. . . . . .. . . . . . 
• • • • • • • • • 1-,,....,.~. • • • ••" ..,,,----.-••• .--, 

V 

V 

V 

V 

• . ·v 

V 

. . . . . . . . . . . . 

@ 
J8.9 FS 

.00/E . . . . 

STORAf ORA/N FLOW 
158.71 FT 

• •••••••• ~·J4 AC 

• • • 

. . . . . . . . . . . . . . 
• 

. . 

• -:~ 
• 

. 
• • 1 . . 
.:~ . 
• . • . . . . 

• . . 

• • 

SURFACE FLOW 
46.84 FT 

ROOF FLOW 
.J6.44 FT 

V -la50 

......... . .. . . . . .. . .. . .. .. .. .. . . " ...... 

,_; ao2 AC 

.. ... .... . . . .. 

I::::; ..... . ... . 
" .. . . ... . ..... . ... . . .. . . . . . 

. . . . . . 
. . 

. .. .. . . .. 
.. .. .. . . . . . . . . . . . . . . . .. .. . . 

I 
---~ 

I . . . . . . . 
..... ·1· . . . . . . . . . . . . . . . . . . . . . V ....... . 

I . : •:. :•:•: ·1·:. . . . . . . . . . . . . . . . 
.-----:--,:--::-::-:-:--:--: . . . . . . . . 

. . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
V .•.•.•.•.·.•.•.•.· 

I .·.·.·.·.·.·.·1··· . . . . . . . . . . . . . . . . . . . . . . . . . . 
• ••• ·-:•:•1•:• 

V • .. •.•.•.• 

SVRFACE FLOW~ : • :-:1: •: 
XA'Z /AIPERHotJS . • . • . . • . 

198.J7 FT •: •: •1< · 
• 

a32 AC 

V ·.•.• •.· ,. . ) . . . . . 
.·.··1··· . . . . . . . . . . . . 
. . ·1 · . . . . . . . . . . . . . . . . . 

• • ·--+ • • ·--+ · · ·--+ .. StJRFACE 

· ---,, · · · ---,, ... ---,, . . STORAf ORAIN 

0 ROOF ORA/NS (TfP.) 

ROOF ESllAfAllON +20 FT FROAf FS 

SCALE !"=20' 

PRE-OFVil OP!WFN T 
EXHIBIT 

!WFRCAOO 

AutoCAD SHX Text
D-25

AutoCAD SHX Text
POC Q=7.661 CFS

AutoCAD SHX Text
101

AutoCAD SHX Text
201

AutoCAD SHX Text
102

AutoCAD SHX Text
103

AutoCAD SHX Text
105

AutoCAD SHX Text
202

AutoCAD SHX Text
301

AutoCAD SHX Text
302

AutoCAD SHX Text
303

AutoCAD SHX Text
104

AutoCAD SHX Text
ROOF FLOW  36.44 FT FT

AutoCAD SHX Text
SURFACE FLOW  46.84 FT FT

AutoCAD SHX Text
AREA DRAIN/ STORM DRAIN FLOW  244.30 FT FT

AutoCAD SHX Text
STORM DRAIN FLOW  158.71 FT FT

AutoCAD SHX Text
SURFACE FLOW  XX% IMPERVIOUS 61.13 FT FT

AutoCAD SHX Text
SURFACE FLOW  XX% IMPERVIOUS 198.37 FT FT

AutoCAD SHX Text
SURFACE FLOW  61.13 FT FT

AutoCAD SHX Text
SURFACE FLOW  84.55 FT FT

AutoCAD SHX Text
D-25

AutoCAD SHX Text
0.32 AC AC

AutoCAD SHX Text
0.26 AC AC

AutoCAD SHX Text
38.9 FS

AutoCAD SHX Text
42.84 FS

AutoCAD SHX Text
43.9 FS

AutoCAD SHX Text
36.37 FS

AutoCAD SHX Text
35.50 FL

AutoCAD SHX Text
35.22 FS

AutoCAD SHX Text
34.80 FS

AutoCAD SHX Text
65.00* FS

AutoCAD SHX Text
64.8 FS*

AutoCAD SHX Text
45.00 FS

AutoCAD SHX Text
38.00 IE

AutoCAD SHX Text
0.06 AC AC

AutoCAD SHX Text
40.50 FS

AutoCAD SHX Text
41.10 FS

AutoCAD SHX Text
44.5 FS

AutoCAD SHX Text
44.00 IE

AutoCAD SHX Text
0.44 AC AC

AutoCAD SHX Text
SUBAREA AT NODE 104 0.33 AC AC

AutoCAD SHX Text
0.08 AC AC

AutoCAD SHX Text
0.02 AC AC

AutoCAD SHX Text
SURFACE FLOW  XX% IMPERVIOUS 118.81 FT FT

AutoCAD SHX Text
MAIN STREET

AutoCAD SHX Text
EVANS STREET

AutoCAD SHX Text
SURFACE

AutoCAD SHX Text
STORM DRAIN

AutoCAD SHX Text
ROOF DRAINS (TYP.)

AutoCAD SHX Text
ROOF ESTIMATION +20 FT FROM FS

AutoCAD SHX Text
V:\21\21061\Engineering\SDP\Storm-SDP\Working Files\Hyd\Pre-Development\PRE-DEV EXHIBIT.dwg 1/23/2023 5:56 PM ORIGINAL PLOT SIZE: PDF 24X36 1/23/2023 5:56 PM ORIGINAL PLOT SIZE: PDF 24X361/23/2023 5:56 PM ORIGINAL PLOT SIZE: PDF 24X36 ORIGINAL PLOT SIZE: PDF 24X36PDF 24X36

AutoCAD SHX Text
PRE-DEVELOPMENT EXHIBIT MERCADO

AutoCAD SHX Text
SCALE 1"=20'



(/) 

(/) 

:E :E 
(/) 

:E :E 
(/) 

:E :E 
(/) 

:E :E 
(/) 

(/) 

:E :E 
(/) 

:E :E 
(/) 

:E :E 

:E :E 
(/) 

:E :E 

:E :E 
(/) 

:E :E 
(/) 

:E :E 
(/) 

:E :E 
(/) 

:E :E 
(/) 

:E :E 
(/) 

:E :E 
(/) 

:E :E 
(/) 

:E :E 

cl Ir cl 

:E "" (/) 

:E :E 
(/) 

• • • ---+ • • • ---+ ' • • ---+ .. SURFACE 

• • • - • • • - • • • - •• STORI,/ DRAIN 

0 ROOF ORA/NS (T'IP.} 

ROOF ESllAIAllON +20 FT FRO/,/ FS 

P6 = 2.5' 
P24 = 4.0" 

L 
ALLEY 

\ ~ 
'"'· 

SCALE !"=20' 

POS 1-0EVil OPMEN T 
EXHIBIT 

MERCADO 

AutoCAD SHX Text
EVANS  STREET

AutoCAD SHX Text
ALLEY

AutoCAD SHX Text
95% IMP  4602.61 SF   SF  0.11 ACRES ACRES

AutoCAD SHX Text
MAIN STREET

AutoCAD SHX Text
EVANS STREET

AutoCAD SHX Text
SURFACE

AutoCAD SHX Text
STORM DRAIN

AutoCAD SHX Text
335.91 IE

AutoCAD SHX Text
34.99 IE

AutoCAD SHX Text
POC-1 Q=5.70 CFS

AutoCAD SHX Text
ROOF 100% IMP  5701.61 SF  SF 0.131 ACRES  ACRES 

AutoCAD SHX Text
ROOF 100% IMP  8418.50 SF  SF 0.193 ACRES  ACRES 

AutoCAD SHX Text
45% IMP  6035.47 SF  SF 0.139 ACRES  ACRES 

AutoCAD SHX Text
ROOF 100% IMP  2840.21 SF  SF 0.065 ACRES  ACRES 

AutoCAD SHX Text
ROOF 100% IMP  2273.11 SF  SF 0.052 ACRES  ACRES 

AutoCAD SHX Text
ROOF 100% IMP  7153.89 SF  SF 0.164 ACRES  ACRES 

AutoCAD SHX Text
20% IMP  2685.79 SF  SF 0.062 ACRES  ACRES 

AutoCAD SHX Text
ROOF DRAINS (TYP.)

AutoCAD SHX Text
59.84 FS

AutoCAD SHX Text
59.83 FS

AutoCAD SHX Text
58.49 FS

AutoCAD SHX Text
59.89 FS

AutoCAD SHX Text
38.7 IE

AutoCAD SHX Text
39.66 FS

AutoCAD SHX Text
60.00 FS

AutoCAD SHX Text
59.84 FS

AutoCAD SHX Text
34.72 FL/IE

AutoCAD SHX Text
34.28 FL/IE

AutoCAD SHX Text
38.21 IE AREA DRAIN

AutoCAD SHX Text
39.6 FS 39.08 IE

AutoCAD SHX Text
ROOF ESTIMATION +20 FT FROM FS

AutoCAD SHX Text
60.00 FS

AutoCAD SHX Text
60.00 FS

AutoCAD SHX Text
60.00 FS

AutoCAD SHX Text
65.00* FS

AutoCAD SHX Text
64.8 FS*

AutoCAD SHX Text
45.00 FS

AutoCAD SHX Text
44.5 FS

AutoCAD SHX Text
44.00 IE

AutoCAD SHX Text
83 % IMP. 19196.34 SF  SF 0.44 AC AC

AutoCAD SHX Text
0.02 AC AC

AutoCAD SHX Text
501

AutoCAD SHX Text
301

AutoCAD SHX Text
101

AutoCAD SHX Text
102

AutoCAD SHX Text
502

AutoCAD SHX Text
402

AutoCAD SHX Text
302

AutoCAD SHX Text
204

AutoCAD SHX Text
202

AutoCAD SHX Text
104

AutoCAD SHX Text
103

AutoCAD SHX Text
201

AutoCAD SHX Text
203

AutoCAD SHX Text
304

AutoCAD SHX Text
401

AutoCAD SHX Text
305

AutoCAD SHX Text
303

AutoCAD SHX Text
601

AutoCAD SHX Text
602

AutoCAD SHX Text
603

AutoCAD SHX Text
604

AutoCAD SHX Text
403

AutoCAD SHX Text
P6 = 2.5" P24 = 4.0"

AutoCAD SHX Text
34.63 IE

AutoCAD SHX Text
45% IMP  499.82 SF  SF 0.0115 ACRES 

AutoCAD SHX Text
ROOF DRAINS (TYP.)

AutoCAD SHX Text
ELEVATION CHANGE

AutoCAD SHX Text
D-25

AutoCAD SHX Text
SURFACE FLOW 93.43 FT FT

AutoCAD SHX Text
ROOF FLOW 65.20 FT FT

AutoCAD SHX Text
ROOF FLOW 67.16

AutoCAD SHX Text
ROOF FLOW 68.39 FT FT

AutoCAD SHX Text
ROOF FLOW 75.71 FT FT

AutoCAD SHX Text
ROOF FLOW 191.39 FT FT

AutoCAD SHX Text
SURFACE FLOW 14.07 FT  FT 0.036 ACRES  ACRES 45% IMPERVIOUS

AutoCAD SHX Text
SURFACE FLOW 19.45 FT FT

AutoCAD SHX Text
SD FLOW D-25 21.5775 FT FT

AutoCAD SHX Text
SURFACE FLOW 120.61 FT FT

AutoCAD SHX Text
STORM DRAIN 75.54 FT FT

AutoCAD SHX Text
STORM DRAIN 75.43 FT FT

AutoCAD SHX Text
STREET FLOW 73.59 FT FT

AutoCAD SHX Text
SURFACE FLOW 29.44 FT FT

AutoCAD SHX Text
STORM DRAIN 131 FT131 FT FT

AutoCAD SHX Text
STORM DRAIN 61.77 FT FT

AutoCAD SHX Text
ROOF FLOW  36.44 FT FT

AutoCAD SHX Text
SURFACE FLOW  46.84 FT FT

AutoCAD SHX Text
AREA DRAIN/ STORM DRAIN FLOW  180.22 FT FT

AutoCAD SHX Text
45% IMP  3904.74 SF  SF 0.090 ACRES  ACRES 85% IMPERVIOUS 

AutoCAD SHX Text
203

AutoCAD SHX Text
503

AutoCAD SHX Text
103

AutoCAD SHX Text
AREA DRAIN 88.30 FT FT

AutoCAD SHX Text
39.84 FS

AutoCAD SHX Text
SURFACE FLOW 52.05 FT  FT 0.06 ACRES  ACRES 10% IMPERVIOUS

AutoCAD SHX Text
38.4 FS

AutoCAD SHX Text
38.21 FS 35.44 IE

AutoCAD SHX Text
38.5 FS 35.74 IE

AutoCAD SHX Text
37.0 FS 35.0 IE

AutoCAD SHX Text
38.0 FS

AutoCAD SHX Text
V:\21\21061\Engineering\SDP\Storm-SDP\Working Files\Hyd\Post-Development\POST-DEV EXHIBIT.dwg 1/23/2023 2:46 PM ORIGINAL PLOT SIZE: PDF 24X36 1/23/2023 2:46 PM ORIGINAL PLOT SIZE: PDF 24X361/23/2023 2:46 PM ORIGINAL PLOT SIZE: PDF 24X36 ORIGINAL PLOT SIZE: PDF 24X36PDF 24X36

AutoCAD SHX Text
POST-DEVELOPMENT EXHIBIT MERCADO

AutoCAD SHX Text
SCALE 1"=20'



Attachment B - Figures and Tables from the SD Hydrology 

Manual 2003 

12 | P a g e 



  3 San Diego County Hydrology Manual    Section: 
Date:  June 2003 Page: 6 of 26 

Table 3-1 
RUNOFF COEFFICIENTS FOR URBAN AREAS 

Land Use Runoff Coefficient “C” 

NRCS Elements County Elements % IMPER. A 

Soil Type 

B C D 

Undisturbed Natural Terrain (Natural) Permanent Open Space 0* 0.20 0.25 0.30 0.35 

Low Density Residential (LDR) Residential, 1.0 DU/A or less 10 0.27 0.32 0.36 0.41 

Low Density Residential (LDR) Residential, 2.0 DU/A or less 20 0.34 0.38 0.42 0.46 

Low Density Residential (LDR) Residential, 2.9 DU/A or less 25 0.38 0.41 0.45 0.49 

Medium Density Residential (MDR) Residential, 4.3 DU/A or less 30 0.41 0.45 0.48 0.52 

Medium Density Residential (MDR) Residential, 7.3 DU/A or less 40 0.48 0.51 0.54 0.57 

Medium Density Residential (MDR) Residential, 10.9 DU/A or less 45 0.52 0.54 0.57 0.60 

Medium Density Residential (MDR) Residential, 14.5 DU/A or less 50 0.55 0.58 0.60 0.63 

High Density Residential (HDR) Residential, 24.0 DU/A or less 65 0.66 0.67 0.69 0.71 

High Density Residential (HDR) Residential, 43.0 DU/A or less 80 0.76 0.77 0.78 0.79 

Commercial/Industrial (N. Com) Neighborhood Commercial 80 0.76 0.77 0.78 0.79 

Commercial/Industrial (G. Com) General Commercial 85 0.80 0.80 0.81 0.82 

Commercial/Industrial (O.P. Com) Office Professional/Commercial 90 0.83 0.84 0.84 0.85 

Commercial/Industrial (Limited I.) Limited Industrial 90 0.83 0.84 0.84 0.85 

Commercial/Industrial (General I.) General Industrial 95 0.87 0.87 0.87 0.87 

*The values associated with 0% impervious may be used for direct calculation of the runoff coefficient as described in Section 3.1.2 (representing the pervious runoff 
coefficient, Cp, for the soil type), or for areas that will remain undisturbed in perpetuity.  Justification must be given that the area will remain natural forever (e.g., the area 
is located in Cleveland National Forest). 
DU/A = dwelling units per acre 
NRCS = National Resources Conservation Service 
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Intensity-Duration Design Chart - Template 

Directions for Application: 

(1} From precipitation maps determine 6 hr and 24 hr amounts 
for the selected frequency. These maps are included in the 
County Hydrology Manual (10, 50, and 100 yr maps included 
in the Design and Procedure Manual). 

(2) Adjust 6 hr precipitation (if necessary} so that it is within 

the range of 45% to 65% of the 24 hr precipitation (not 
applicaple to Desert). 

(3) Plot 6 hr precipitation on the right side of the chart. 

(4) Draw a line through the point parallel to the plotted lines. 

(5) This line is the intensity-duration curve for the location 
being analyzed. 

Application Form: 

(a) Selected frequency ___ year 
p 

(b} P5 = ___ in., P24 = __ .~ = % (2l 
24 

(c) Adjusted P6<2l = ___ in. 

(d} tx = __ min. 

(e} I = __ in./hr. 

Note: This chart replaces the Intensity-Duration-Frequency 
curves used since 1965. 

P6 1 1.5 2 2.5 3 3.5 4 I 4.5 5 5.5 6 
Duration I I I I I I I I I I I 

5 2.63 3.95 5.27 6.59 7.90 9.22 10.54 11.86 13.17 14.49 15.81 
7 2.12 3.18 4.24 5.30 6.36 7.42 8.48 9.54 10.60 11.66 12.72 

10 1.68 2.53 3.37 4.21 5.05 5.90 6.74 7.58 8.42 9.27 10.11 
--,5 1.30 1.95 2.59 3.24 3.89 4.54 5.19 5.84 6.49 7.13 7.78 

20 1.08 1.62 2.15 2.69 3.23 3.77 4.31 4.85 5.39 5.93 6.46 
25 0.93 1.40 1.87 2.33 2.80 3.27 3.73 4.20 4.67 5. ll_ 5.60 
30 0.83 1.24 1.66 2.07 2.49 2.90 3.32 3.73 4.15 4.56 4.98 --
40 0.69 1.03 1.38 1.72 .?.c07_ 2.41 2.76 3.10 3.45 3.79 4.13 
50 0.60 0.90 1.19 1.49 1.79 2.09 2.39 2.69 2.98- 3.28 3.58 
60 0.53 0.80 1.06 1.33 1.59 1.86 2.12 2.39 2.65 2.92 3.18 
90 0.41 0.61 0.82 1.02 1.23 1.43 1.63 1.84 2.04 2.25· 2.45 

120 0.34 0.51 0.68 0.85 1.02 1.19 _1.36 1.53 1.70 1.87 2.04 
150 0.29 0.44 0.59 0.73 0.88 1.03 1.18 1.32 1.47 1.62 1.76 
180 0.26 0.39 0.52 0.65 0.78 0.91 1.04 1.18 1.31 1.44 1.57 
240 0.22 0.33 0.43 0.54 0.65 0.76 0.87 0.98 1.08 1.19 1.30 
300 0.19 0.28 0.38 0.47 0.56 0.66 0.75 0.85 0.94 1.03 1.13 
360 0.17 0.25 0.33 0.42 0.50 0.58 0.67 0.75 0.84 0.92 1.00 

FIGU RE 

~ 



3 San Diego County Hydrology Manual Section: 
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Note that the Initial Time of Concentration should be reflective of the general land-use at the 
upstream end of a drainage basin.  A single lot with an area of two or less acres does not have 
a significant effect where the drainage basin area is 20 to 600 acres. 

Table 3-2 provides limits of the length (Maximum Length (LM)) of sheet flow to be used in 
hydrology studies. Initial Ti values based on average C values for the Land Use Element are 
also included. These values can be used in planning and design applications as described 
below. Exceptions may be approved by the “Regulating Agency” when submitted with a 
detailed study. 

Table 3-2 

MAXIMUM OVERLAND FLOW LENGTH (LM) 
& INITIAL TIME OF CONCENTRATION (Ti) 

Element* DU/ 
Acre 

.5% 1% 2% 3% 5% 10% 
LM Ti LM Ti LM Ti LM Ti LM Ti LM Ti 

Natural 50 13.2 70 12.5 85 10.9 100 10.3 100 8.7 100 6.9 
LDR 1 50 12.2 70 11.5 85 10.0 100 9.5 100 8.0 100 6.4 
LDR 2 50 11.3 70 10.5 85 9.2 100 8.8 100 7.4 100 5.8 
LDR 2.9 50 10.7 70 10.0 85 8.8 95 8.1 100 7.0 100 5.6 
MDR 4.3 50 10.2 70 9.6 80 8.1 95 7.8 100 6.7 100 5.3 
MDR 7.3 50 9.2 65 8.4 80 7.4 95 7.0 100 6.0 100 4.8 
MDR 10.9 50 8.7 65 7.9 80 6.9 90 6.4 100 5.7 100 4.5 
MDR 14.5 50 8.2 65 7.4 80 6.5 90 6.0 100 5.4 100 4.3 
HDR 24 50 6.7 65 6.1 75 5.1 90 4.9 95 4.3 100 3.5 
HDR 43 50 5.3 65 4.7 75 4.0 85 3.8 95 3.4 100 2.7 
N. Com 50 5.3 60 4.5 75 4.0 85 3.8 95 3.4 100 2.7 
G. Com 50 4.7 60 4.1 75 3.6 85 3.4 90 2.9 100 2.4 
O.P./Com 50 4.2 60 3.7 70 3.1 80 2.9 90 2.6 100 2.2 
Limited I. 50 4.2 60 3.7 70 3.1 80 2.9 90 2.6 100 2.2 
General I. 50 3.7 60 3.2 70 2.7 80 2.6 90 2.3 100 1.9 
*See Table 3-1 for more detailed description 
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EXAMPLE: 
Given: Watercourse Distance (D) = 70 Feet 

Slope (s) = 1.3% 
Runoff Coefficient (C) = 0.41 
Overland Flow Time (T) = 9.5 Minutes 

SOURCE: Airport Drainage, Federal Aviation Administration, 1965 
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Nomograph for Determination of 
Time of Concentration (Tc) or Travel Time (Tt) for Natural Watersheds 
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Watershed Divide 
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SOURCE: California Division of Highways (1941) and Kirpich (1940) 
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Attachment C - Watershed Information 
Watershed Map, Soils Index Map, Rainfall Isopluvial Maps 
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------------------------------------------------------------------------

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

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

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

______________________________________________________________________ 

MERCADOPRE.out 

San Diego County Rational Hydrology Program 

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

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

Rational Hydrology Study Date: 07/ 22/ 21 

MERCADO APARTMENTS 

PRE- DEVELOPMENT 
HYDROLOGY Q100 CALCULATIONS 

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

Program License Serial Number 6332 

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

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

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

Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[COMMERCIAL area type ] 
( General Commercial ) 
Impervious value, Ai = 0.850 
Sub- Area C Value = 0.820 
Initial subarea total flow distance = 36.440( Ft.) 
Highest elevation = 65.000( Ft.) 
Lowest elevation = 64.800( Ft.) 
Elevation difference = 0.200( Ft.) Slope = 0.549 % 
Top of Initial Area Slope adjusted by User to 0.500 % 
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
The maximum overland flow distance is 50.00 ( Ft) 
for the top area slope value of 0.50 %, in a development type of 
General Commercial 

In Accordance With Figure 3- 3 
Initial Area Time of Concentration = 4.49 minutes 
TC = [1. 8*( 1.1- C)* distance( Ft.) ^. 5)/( % slope^( 1/ 3) ] 
TC = [1. 8*( 1.1- 0.8200)*( 50.000^.5)/( 0.500^( 1/ 3) ]= 4.49 
Calculated TC of 4.490 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for area ( Q=KCIA) is C = 0.820 
Subarea runoff = 0.108( CFS) 
Total initial stream area = 0.020( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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______________________________________________________________________ 

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

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

______________________________________________________________________ 

MERCADOPRE.out 

Process from Point/ Station 102.000 to Point/ Station 103.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

Estimated mean flow rate at midpoint of channel = 1.296( CFS) 
Depth of flow = 0.160( Ft.), Average velocity = 1.899( Ft/ s) 

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

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

1 0.00 0.50 
2 10.00 0.00 
3 20.00 0.30 
4 30.00 0.50 

Manning' s ' N' friction factor = 0.015 

Sub- Channel flow = 1.296( CFS) 
' ' flow top width = 8.533( Ft.) 
' ' velocity= 1.899( Ft/ s) 
' ' area = 0.683( Sq. Ft) 
' ' Froude number = 1.183 

Upstream point elevation = 45.000( Ft.) 
Downstream point elevation = 44.500( Ft.) 
Flow length = 46.840( Ft.) 
Travel time = 0.41 min . 
Time of concentration = 4.90 min . 
Depth of flow = 0.160( Ft.) 
Average velocity = 1.899( Ft/ s) 
Total irregular channel flow = 1.296( CFS) 
Irregular channel normal depth above invert elev. = 0.160( Ft.) 
Average velocity of channel( s) = 1.899( Ft/ s) 
Adding area flow to channel 

Calculated TC of 4.901 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[COMMERCIAL area type ] 
( General Commercial ) 
Impervious value, Ai = 0.850 
Sub- Area C Value = 0.820 
Rainfall intensity = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for total area 
( Q=KCIA) is C = 0.820 CA = 0.377 
Subarea runoff = 2.377( CFS) for 0.440( Ac.) 
Total runoff = 2.485( CFS) Total area = 0.460( Ac.) 
Depth of flow = 0.204( Ft.), Average velocity = 2.235( Ft/ s) 

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

Upstream point/ station elevation = 44.000( Ft.) 
Downstream point/ station elevation = 38.000( Ft.) 
Pipe length = 244.30( Ft.) Slope = 0.0246 Manning' s N = 0.012 
No. of pipes = 1 Required pipe flow = 2.485( CFS) 
Nearest computed pipe diameter = 9.00( In.) 
Calculated individual pipe flow = 2.485( CFS) 
Normal flow depth in pipe = 6.58( In.) 
Flow top width inside pipe = 7.98( In.) 
Critical Depth = 8.30( In.) 
Pipe flow velocity = 7.18( Ft/ s) 
Travel time through pipe = 0.57 min . 
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______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

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

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

MERCADOPRE.out 

Time of concentration ( TC) = 5.47 min . 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 104.000 to Point/ Station 104.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 1 
Stream flow area = 0.460( Ac.) 
Runoff from this stream = 2.485( CFS) 
Time of concentration = 5.47 min . 
Rainfall intensity = 6.217( In/ Hr) 

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

Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[COMMERCIAL area type ] 
( General Commercial ) 
Impervious value, Ai = 0.850 
Sub- Area C Value = 0.820 
Initial subarea total flow distance = 61.130( Ft.) 
Highest elevation = 42.840( Ft.) 
Lowest elevation = 41.100( Ft.) 
Elevation difference = 1.740( Ft.) Slope = 2.846 % 
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
The maximum overland flow distance is 85.00 ( Ft) 
for the top area slope value of 2.85 %, in a development type of 
General Commercial 

In Accordance With Figure 3- 3 
Initial Area Time of Concentration = 3.28 minutes 
TC = [1. 8*( 1.1- C)* distance( Ft.) ^. 5)/( % slope^( 1/ 3) ] 
TC = [1. 8*( 1.1- 0.8200)*( 85.000^.5)/( 2.850^( 1/ 3) ]= 3.28 
Calculated TC of 3.277 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for area ( Q=KCIA) is C = 0.820 
Subarea runoff = 0.324( CFS) 
Total initial stream area = 0.060( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 202.000 to Point/ Station 104.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

Estimated mean flow rate at midpoint of channel = 1.026( CFS) 
Depth of flow = 0.110( Ft.), Average velocity = 2.288( Ft/ s) 

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

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

1 0.00 0.60 
2 5.00 0.50 
3 5.10 0.00 
4 20.00 0.20 
5 40.00 0.50 

Manning' s ' N' friction factor = 0.015 

Sub- Channel flow = 1.026( CFS) 
' ' flow top width = 8.185( Ft.) 
' ' velocity= 2.288( Ft/ s) 
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______________________________________________________________________ 

______________________________________________________________________ 

MERCADOPRE.out 

' ' area = 0.448( Sq. Ft) 
' ' Froude number = 1.723 

Upstream point elevation = 41.100( Ft.) 
Downstream point elevation = 38.900( Ft.) 
Flow length = 84.550( Ft.) 
Travel time = 0.62 min . 
Time of concentration = 3.89 min . 
Depth of flow = 0.110( Ft.) 
Average velocity = 2.288( Ft/ s) 
Total irregular channel flow = 1.026( CFS) 
Irregular channel normal depth above invert elev. = 0.110( Ft.) 
Average velocity of channel( s) = 2.288( Ft/ s) 
Adding area flow to channel 

Calculated TC of 3.893 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[COMMERCIAL area type ] 
( General Commercial ) 
Impervious value, Ai = 0.850 
Sub- Area C Value = 0.820 
Rainfall intensity = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for total area 
( Q=KCIA) is C = 0.820 CA = 0.262 
Subarea runoff = 1.404( CFS) for 0.260( Ac.) 
Total runoff = 1.728( CFS) Total area = 0.320( Ac.) 
Depth of flow = 0.133( Ft.), Average velocity = 2.607( Ft/ s) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 104.000 to Point/ Station 104.000 
**** SUBAREA FLOW ADDITION **** 

Calculated TC of 3.893 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[COMMERCIAL area type ] 
( General Commercial ) 
Impervious value, Ai = 0.850 
Sub- Area C Value = 0.820 
Time of concentration = 3.89 min . 
Rainfall intensity = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for total area 
( Q=KCIA) is C = 0.820 CA = 0.533 
Subarea runoff = 1.782( CFS) for 0.330( Ac.) 
Total runoff = 3.511( CFS) Total area = 0.650( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 104.000 to Point/ Station 104.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 2 
Stream flow area = 0.650( Ac.) 
Runoff from this stream = 3.511( CFS) 
Time of concentration = 3.89 min . 
Rainfall intensity = 6.587( In/ Hr) 
Summary of stream data: 
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______________________________________________________________________ 

______________________________________________________________________ 

MERCADOPRE.out 

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

1 2.485 5.47 6.217 
2 3.511 3.89 6.587 
Qmax( 1) = 

1.000 * 1.000 * 2.485) + 
0.944 * 1.000 * 3.511) + = 5.798 

Qmax( 2) = 
1.000 * 0.712 * 2.485) + 
1.000 * 1.000 * 3.511) + = 5.280 

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

2.485 3.511 
Maximum flow rates at confluence using above data: 

5.798 5.280 
Area of streams before confluence: 

0.460 0.650 
Results of confluence: 
Total flow rate = 5.798( CFS) 
Time of concentration = 5.468 min . 
Effective stream area after confluence = 1.110( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 104.000 to Point/ Station 105.000 
**** PIPEFLOW TRAVEL TIME ( Program estimated size) **** 

Upstream point/ station elevation = 38.000( Ft.) 
Downstream point/ station elevation = 34.800( Ft.) 
Pipe length = 158.71( Ft.) Slope = 0.0202 Manning' s N = 0.012 
No. of pipes = 1 Required pipe flow = 5.798( CFS) 
Nearest computed pipe diameter = 15.00( In.) 
Calculated individual pipe flow = 5.798( CFS) 
Normal flow depth in pipe = 8.23( In.) 
Flow top width inside pipe = 14.93( In.) 
Critical Depth = 11.70( In.) 
Pipe flow velocity = 8.41( Ft/ s) 
Travel time through pipe = 0.31 min . 
Time of concentration ( TC) = 5.78 min . 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 105.000 to Point/ Station 105.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 1 
Stream flow area = 1.110( Ac.) 
Runoff from this stream = 5.798( CFS) 
Time of concentration = 5.78 min . 
Rainfall intensity = 5.997( In/ Hr) 

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

Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[COMMERCIAL area type ] 
( General Commercial ) 
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Impervious value, Ai = 0.850 
Sub- Area C Value = 0.820 
Initial subarea total flow distance = 61.130( Ft.) 
Highest elevation = 43.900( Ft.) 
Lowest elevation = 40.500( Ft.) 
Elevation difference = 3.400( Ft.) Slope = 5.562 % 
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
The maximum overland flow distance is 90.00 ( Ft) 
for the top area slope value of 5.56 %, in a development type of 
General Commercial 

In Accordance With Figure 3- 3 
Initial Area Time of Concentration = 2.70 minutes 
TC = [1. 8*( 1.1- C)* distance( Ft.) ^. 5)/( % slope^( 1/ 3) ] 
TC = [1. 8*( 1.1- 0.8200)*( 90.000^.5)/( 5.560^( 1/ 3) ]= 2.70 
Calculated TC of 2.699 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for area ( Q=KCIA) is C = 0.820 
Subarea runoff = 0.432( CFS) 
Total initial stream area = 0.080( Ac.) 

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

Estimated mean flow rate at midpoint of channel = 1.296( CFS) 
Depth of flow = 0.252( Ft.), Average velocity = 2.086( Ft/ s) 

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

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

1 0.00 0.50 
2 20.00 0.20 
3 21.50 0.00 
4 23.00 0.20 
5 40.00 0.50 

Manning' s ' N' friction factor = 0.015 

Sub- Channel flow = 1.296( CFS) 
' ' flow top width = 9.395( Ft.) 
' ' velocity= 2.086( Ft/ s) 
' ' area = 0.621( Sq. Ft) 
' ' Froude number = 1.430 

Upstream point elevation = 40.500( Ft.) 
Downstream point elevation = 35.220( Ft.) 
Flow length = 317.180( Ft.) 
Travel time = 2.53 min . 
Time of concentration = 5.23 min . 
Depth of flow = 0.252( Ft.) 
Average velocity = 2.086( Ft/ s) 
Total irregular channel flow = 1.296( CFS) 
Irregular channel normal depth above invert elev. = 0.252( Ft.) 
Average velocity of channel( s) = 2.086( Ft/ s) 
Adding area flow to channel 

Rainfall intensity ( I) = 6.396( In/ Hr) for a 100.0 year storm 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[COMMERCIAL area type ] 
( General Commercial ) 
Impervious value, Ai = 0.850 
Sub- Area C Value = 0.820 
Rainfall intensity = 6.396( In/ Hr) for a 100.0 year storm 
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Effective runoff coefficient used for total area 
( Q=KCIA) is C = 0.820 CA = 0.328 
Subarea runoff = 1.666( CFS) for 0.320( Ac.) 
Total runoff = 2.098( CFS) Total area = 0.400( Ac.) 
Depth of flow = 0.281( Ft.), Average velocity = 2.226( Ft/ s) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 303.000 to Point/ Station 105.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

Depth of flow = 0.275( Ft.), Average velocity = 1.544( Ft/ s) 
******* Irregular Channel Data *********** 

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

1 0.00 0.60 
2 2.00 0.50 
3 2.10 0.00 
4 20.00 0.50 

Manning' s ' N' friction factor = 0.015 

Sub- Channel flow = 2.098( CFS) 
' ' flow top width = 9.890( Ft.) 
' ' velocity= 1.544( Ft/ s) 
' ' area = 1.359( Sq. Ft) 
' ' Froude number = 0.734 

Upstream point elevation = 35.220( Ft.) 
Downstream point elevation = 34.800( Ft.) 
Flow length = 118.810( Ft.) 
Travel time = 1.28 min . 
Time of concentration = 6.52 min . 
Depth of flow = 0.275( Ft.) 
Average velocity = 1.544( Ft/ s) 
Total irregular channel flow = 2.098( CFS) 
Irregular channel normal depth above invert elev. = 0.275( Ft.) 
Average velocity of channel( s) = 1.544( Ft/ s) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 105.000 to Point/ Station 105.000 
**** CONFLUENCE OF MINOR STREAMS **** 

Along Main Stream number: 1 in normal stream number 2 
Stream flow area = 0.400( Ac.) 
Runoff from this stream = 2.098( CFS) 
Time of concentration = 6.52 min . 
Rainfall intensity = 5.553( In/ Hr) 
Summary of stream data: 

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

1 5.798 5.78 5.997 
2 2.098 6.52 5.553 
Qmax( 1) = 

1.000 * 1.000 * 5.798) + 
1.000 * 0.888 * 2.098) + = 7.661 

Qmax( 2) = 
0.926 * 1.000 * 5.798) + 
1.000 * 1.000 * 2.098) + = 7.467 

Total of 2 streams to confluence: 
Flow rates before confluence point: 
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5.798 2.098 
Maximum flow rates at confluence using above data: 

7.661 7.467 
Area of streams before confluence: 

1.110 0.400 
Results of confluence: 
Total flow rate = 7.661( CFS) 
Time of concentration = 5.783 min . 
Effective stream area after confluence = 1.510( Ac.) 
End of computations, total study area = 1.510 ( Ac.) 
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San Diego County Rational Hydrology Program 

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

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

Rational Hydrology Study Date: 10/ 29/ 21 

MERCADO APARTMENTS 
POST- DEVELOPMENT 
HYDROLOGYQ100 CALCULATIONS 
NORTH SIDE 

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

Program License Serial Number 6332 

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

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 601.000 to Point/ Station 602.000 
**** 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 
[COMMERCIAL area type ] 
( General Commercial ) 
Impervious value, Ai = 0.850 
Sub- Area C Value = 0.820 
Initial subarea total flow distance = 36.440( Ft.) 
Highest elevation = 65.000( Ft.) 
Lowest elevation = 64.800( Ft.) 
Elevation difference = 0.200( Ft.) Slope = 0.549 % 
Top of Initial Area Slope adjusted by User to 0.500 % 
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
The maximum overland flow distance is 50.00 ( Ft) 
for the top area slope value of 0.50 %, in a development type of 
General Commercial 

In Accordance With Figure 3- 3 
Initial Area Time of Concentration = 4.49 minutes 
TC = [1. 8*( 1.1- C)* distance( Ft.) ^. 5)/( % slope^( 1/ 3) ] 
TC = [1. 8*( 1.1- 0.8200)*( 50.000^.5)/( 0.500^( 1/ 3) ]= 4.49 
Calculated TC of 4.490 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for area ( Q=KCIA) is C = 0.820 
Subarea runoff = 0.108( CFS) 
Total initial stream area = 0.020( Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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Process from Point/ Station 602.000 to Point/ Station 603.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

Estimated mean flow rate at midpoint of channel = 1.296( CFS) 
Depth of flow = 0.160( Ft.), Average velocity = 1.899( Ft/ s) 

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

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

1 0.00 0.50 
2 10.00 0.00 
3 20.00 0.30 
4 30.00 0.50 

Manning' s ' N' friction factor = 0.015 

Sub- Channel flow = 1.296( CFS) 
' ' flow top width = 8.533( Ft.) 
' ' velocity= 1.899( Ft/ s) 
' ' area = 0.683( Sq. Ft) 
' ' Froude number = 1.183 

Upstream point elevation = 45.000( Ft.) 
Downstream point elevation = 44.500( Ft.) 
Flow length = 46.840( Ft.) 
Travel time = 0.41 min . 
Time of concentration = 4.90 min . 
Depth of flow = 0.160( Ft.) 
Average velocity = 1.899( Ft/ s) 
Total irregular channel flow = 1.296( CFS) 
Irregular channel normal depth above invert elev. = 0.160( Ft.) 
Average velocity of channel( s) = 1.899( Ft/ s) 
Adding area flow to channel 

Calculated TC of 4.901 minutes is less than 5 minutes, 
resetting TC to 5.0 minutes for rainfall intensity calculations 

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[COMMERCIAL area type ] 
( General Commercial ) 
Impervious value, Ai = 0.850 
Sub- Area C Value = 0.820 
Rainfall intensity = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for total area 
( Q=KCIA) is C = 0.820 CA = 0.377 
Subarea runoff = 2.377( CFS) for 0.440( Ac.) 
Total runoff = 2.485( CFS) Total area = 0.460( Ac.) 
Depth of flow = 0.204( Ft.), Average velocity = 2.235( Ft/ s) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 603.000 to Point/ Station 305.000 
**** PIPEFLOW TRAVEL TIME ( Program estimated size) **** 

Upstream point/ station elevation = 44.000( Ft.) 
Downstream point/ station elevation = 38.000( Ft.) 
Pipe length = 244.30( Ft.) Slope = 0.0246 Manning' s N = 0.012 
No. of pipes = 1 Required pipe flow = 2.485( CFS) 
Nearest computed pipe diameter = 9.00( In.) 
Calculated individual pipe flow = 2.485( CFS) 
Normal flow depth in pipe = 6.58( In.) 
Flow top width inside pipe = 7.98( In.) 
Critical Depth = 8.30( In.) 
Pipe flow velocity = 7.18( Ft/ s) 
Travel time through pipe = 0.57 min . 
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Time of concentration ( TC) = 5.47 min . 

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

Rainfall intensity ( I) = 6.217( In/ Hr) for a 100.0 year storm 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[COMMERCIAL area type ] 
( General Commercial ) 
Impervious value, Ai = 0.850 
Sub- Area C Value = 0.820 
Time of concentration = 5.47 min . 
Rainfall intensity = 6.217( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for total area 
( Q=KCIA) is C = 0.820 CA = 0.451 
Subarea runoff = 0.319( CFS) for 0.090( Ac.) 
Total runoff = 2.804( CFS) Total area = 0.550( Ac.) 
End of computations, total study area = 0.550 ( Ac.) 
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San Diego County Rational Hydrology Program 

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

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

Rational Hydrology Study Date: 12/ 09/ 21 

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

Program License Serial Number 6332 

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

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

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

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

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

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 202.000 to Point/ Station 203.000 
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**** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

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

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

1 0.00 0.25 
2 1.00 0.00 
3 2.00 0.25 

Manning' s ' N' friction factor = 0.013 

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

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

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

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

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

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

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

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

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

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

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

1 0.00 0.70 
2 4.00 0.00 
3 8.00 0.70 

Manning' s ' N' friction factor = 0.150 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

0.298 0.940 
Maximum flow rates at confluence using above data: 

0.646 1.169 
Area of streams before confluence: 

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

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

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

4 Thursday, December 9, 2021 



265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

MERCADOSOUTH.out 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1 0.00 0.40 
2 2.00 0.00 
3 4.00 0.40 

Manning' s ' N' friction factor = 0.012 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Manning' s ' N' friction factor = 0.013 

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

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

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

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

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

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

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

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

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

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

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

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

1 0.00 0.25 
2 1.00 0.00 
3 3.00 0.25 

Manning' s ' N' friction factor = 0.013 

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

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

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

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

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

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

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

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

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

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

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

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

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

2.825 2.235 
Area of streams before confluence: 

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

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

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

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

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

Manning' s ' N' friction factor = 0.015 

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

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

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

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

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

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

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

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

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

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

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

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

1 0.00 0.40 
2 2.00 0.00 
3 4.00 0.40 

Manning' s ' N' friction factor = 0.013 

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

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

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

Rainfall intensity ( I) = 6.587( In/ Hr) for a 100.0 year storm 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MEDIUM DENSITY RESIDENTIAL ] 
( 14.5 DU/ A or Less ) 
Impervious value, Ai = 0.500 
Sub- Area C Value = 0.630 
Rainfall intensity = 6.587( In/ Hr) for a 100.0 year storm 
Effective runoff coefficient used for total area 
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( Q=KCIA) is C = 0.746 CA = 0.201 
Subarea runoff = 0.581( CFS) for 0.140( Ac.) 
Total runoff = 1.326( CFS) Total area = 0.270( Ac.) 
Depth of flow = 0.232( Ft.), Average velocity = 4.941( Ft/ s) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

5.649 5.659 5.700 
Area of streams before confluence: 

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

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

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

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

Time ( Min ) Discharge ( CFS) 
0 0.000 
5 0.183 
10 0.185 
15 0.189 
20 0.190 
25 0.194 
30 0.196 
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35 0.200 
40 0.202 
45 0.206 
50 0.209 
55 0.213 
60 0.216 
65 0.221 
70 0.224 
75 0.229 
80 0.232 
85 0.239 
90 0.242 
95 0.249 
100 0.253 
105 0.260 
110 0.265 
115 0.273 
120 0.278 
125 0.288 
130 0.293 
135 0.305 
140 0.311 
145 0.325 
150 0.332 
155 0.348 
160 0.357 
165 0.376 
170 0.387 
175 0.411 
180 0.424 
185 0.455 
190 0.472 
195 0.513 
200 0.538 
205 0.596 
210 0.632 
215 0.725 
220 0.786 
225 0.961 
230 1.094 
235 1.606 
240 2.263 
245 5.700 
250 1.288 
255 0.862 
260 0.674 
265 0.565 
270 0.492 
275 0.439 
280 0.398 
285 0.366 
290 0.340 
295 0.318 
300 0.299 
305 0.283 
310 0.269 
315 0.257 
320 0.245 
325 0.236 
330 0.227 
335 0.218 
340 0.211 
345 0.204 
350 0.198 
355 0.192 
360 0.187 
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365 0.182 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

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

Hydrograph in 1 Minute intervals (( CFS)) 

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

0+ 0 0.0000 0.00 Q | | | | 
0+ 1 0.0001 0.04 Q | | | | 
0+ 2 0.0002 0.07 Q | | | | 
0+ 3 0.0003 0.11 Q | | | | 
0+ 4 0.0005 0.15 VQ | | | | 
0+ 5 0.0008 0.18 VQ | | | | 
0+ 6 0.0010 0.18 VQ | | | | 
0+ 7 0.0013 0.18 VQ | | | | 
0+ 8 0.0015 0.18 VQ | | | | 
0+ 9 0.0018 0.18 VQ | | | | 
0+10 0.0020 0.19 VQ | | | | 
0+11 0.0023 0.19 VQ | | | | 
0+12 0.0025 0.19 VQ | | | | 
0+13 0.0028 0.19 VQ | | | | 
0+14 0.0031 0.19 VQ | | | | 
0+15 0.0033 0.19 VQ | | | | 
0+16 0.0036 0.19 VQ | | | | 
0+17 0.0038 0.19 VQ | | | | 
0+18 0.0041 0.19 VQ | | | | 
0+19 0.0044 0.19 VQ | | | | 
0+20 0.0046 0.19 VQ | | | | 
0+21 0.0049 0.19 VQ | | | | 
0+22 0.0051 0.19 VQ | | | | 
0+23 0.0054 0.19 VQ | | | | 
0+24 0.0057 0.19 VQ | | | | 
0+25 0.0059 0.19 VQ | | | | 
0+26 0.0062 0.19 | Q | | | | 
0+27 0.0065 0.19 | Q | | | | 
0+28 0.0068 0.20 | Q | | | | 
0+29 0.0070 0.20 | Q | | | | 
0+30 0.0073 0.20 | Q | | | | 
0+31 0.0076 0.20 | Q | | | | 
0+32 0.0078 0.20 | Q | | | | 
0+33 0.0081 0.20 | Q | | | | 
0+34 0.0084 0.20 | Q | | | | 
0+35 0.0087 0.20 | Q | | | | 
0+36 0.0089 0.20 | Q | | | | 
0+37 0.0092 0.20 | Q | | | | 
0+38 0.0095 0.20 | Q | | | | 
0+39 0.0098 0.20 | Q | | | | 
0+40 0.0100 0.20 | Q | | | | 
0+41 0.0103 0.20 | Q | | | | 
0+42 0.0106 0.20 | Q | | | | 
0+43 0.0109 0.20 | Q | | | | 
0+44 0.0112 0.21 | Q | | | | 
0+45 0.0115 0.21 | Q | | | | 
0+46 0.0117 0.21 | Q | | | | 
0+47 0.0120 0.21 | QV | | | | 
0+48 0.0123 0.21 | QV | | | | 
0+49 0.0126 0.21 | QV | | | | 
0+50 0.0129 0.21 | QV | | | | 
0+51 0.0132 0.21 | QV | | | | 
0+52 0.0135 0.21 | QV | | | | 
0+53 0.0138 0.21 | QV | | | | 
0+54 0.0140 0.21 | QV | | | | 
0+55 0.0143 0.21 | QV | | | | 

16 Thursday, December 9, 2021 



1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122

MERCADOSOUTH.out 

0+56 0.0146 0.21 | QV | | | | 
0+57 0.0149 0.21 | QV | | | | 
0+58 0.0152 0.21 | QV | | | | 
0+59 0.0155 0.22 | QV | | | | 
1+ 0 0.0158 0.22 | QV | | | | 
1+ 1 0.0161 0.22 | QV | | | | 
1+ 2 0.0164 0.22 | QV | | | | 
1+ 3 0.0167 0.22 | QV | | | | 
1+ 4 0.0170 0.22 | QV | | | | 
1+ 5 0.0173 0.22 | QV | | | | 
1+ 6 0.0176 0.22 | QV | | | | 
1+ 7 0.0179 0.22 | Q V | | | | 
1+ 8 0.0183 0.22 | Q V | | | | 
1+ 9 0.0186 0.22 | Q V | | | | 
1+10 0.0189 0.22 | Q V | | | | 
1+11 0.0192 0.22 | Q V | | | | 
1+12 0.0195 0.23 | Q V | | | | 
1+13 0.0198 0.23 | Q V | | | | 
1+14 0.0201 0.23 | Q V | | | | 
1+15 0.0204 0.23 | Q V | | | | 
1+16 0.0207 0.23 | Q V | | | | 
1+17 0.0211 0.23 | Q V | | | | 
1+18 0.0214 0.23 | Q V | | | | 
1+19 0.0217 0.23 | Q V | | | | 
1+20 0.0220 0.23 | Q V | | | | 
1+21 0.0223 0.23 | Q V | | | | 
1+22 0.0227 0.23 | Q V | | | | 
1+23 0.0230 0.24 | Q V | | | | 
1+24 0.0233 0.24 | Q V | | | | 
1+25 0.0237 0.24 | Q V | | | | 
1+26 0.0240 0.24 | Q V | | | | 
1+27 0.0243 0.24 | Q V | | | | 
1+28 0.0246 0.24 | Q V | | | | 
1+29 0.0250 0.24 | Q V | | | | 
1+30 0.0253 0.24 | Q V | | | | 
1+31 0.0256 0.24 | Q V | | | | 
1+32 0.0260 0.24 | Q V | | | | 
1+33 0.0263 0.25 | Q V | | | | 
1+34 0.0267 0.25 | Q V | | | | 
1+35 0.0270 0.25 | Q V | | | | 
1+36 0.0273 0.25 | Q V | | | | 
1+37 0.0277 0.25 | Q V | | | | 
1+38 0.0280 0.25 | Q V | | | | 
1+39 0.0284 0.25 | Q V | | | | 
1+40 0.0287 0.25 | Q V | | | | 
1+41 0.0291 0.25 | Q V | | | | 
1+42 0.0294 0.26 | Q V | | | | 
1+43 0.0298 0.26 | Q V | | | | 
1+44 0.0301 0.26 | Q V | | | | 
1+45 0.0305 0.26 | Q V | | | | 
1+46 0.0309 0.26 | Q V | | | | 
1+47 0.0312 0.26 | Q V | | | | 
1+48 0.0316 0.26 | Q V | | | | 
1+49 0.0320 0.26 | Q V | | | | 
1+50 0.0323 0.26 | Q V | | | | 
1+51 0.0327 0.27 | Q V | | | | 
1+52 0.0331 0.27 | Q V | | | | 
1+53 0.0334 0.27 | Q V | | | | 
1+54 0.0338 0.27 | Q V | | | | 
1+55 0.0342 0.27 | Q V | | | | 
1+56 0.0346 0.27 | Q V | | | | 
1+57 0.0349 0.28 | Q V | | | | 
1+58 0.0353 0.28 | Q V | | | | 
1+59 0.0357 0.28 | Q V | | | | 
2+ 0 0.0361 0.28 | Q V | | | | 
2+ 1 0.0365 0.28 | Q V | | | | 
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2+ 2 0.0369 0.28 | Q V | | | | 
2+ 3 0.0372 0.28 | Q V | | | | 
2+ 4 0.0376 0.29 | Q V | | | | 
2+ 5 0.0380 0.29 | Q V | | | | 
2+ 6 0.0384 0.29 | Q V | | | | 
2+ 7 0.0388 0.29 | Q V | | | | 
2+ 8 0.0392 0.29 | Q V | | | | 
2+ 9 0.0396 0.29 | Q V | | | | 
2+10 0.0400 0.29 | Q V | | | | 
2+11 0.0404 0.30 | Q V | | | | 
2+12 0.0409 0.30 | Q V | | | | 
2+13 0.0413 0.30 | Q V | | | | 
2+14 0.0417 0.30 | Q V | | | | 
2+15 0.0421 0.30 | Q V | | | | 
2+16 0.0425 0.31 | Q V | | | | 
2+17 0.0430 0.31 | Q V | | | | 
2+18 0.0434 0.31 | Q V | | | | 
2+19 0.0438 0.31 | Q V | | | | 
2+20 0.0442 0.31 | Q V | | | | 
2+21 0.0447 0.31 | Q V | | | | 
2+22 0.0451 0.32 | Q V | | | | 
2+23 0.0455 0.32 | Q V | | | | 
2+24 0.0460 0.32 | Q V | | | | 
2+25 0.0464 0.32 | Q V | | | | 
2+26 0.0469 0.33 | Q V | | | | 
2+27 0.0473 0.33 | Q V | | | | 
2+28 0.0478 0.33 | Q V | | | | 
2+29 0.0482 0.33 | Q V | | | | 
2+30 0.0487 0.33 | Q V | | | | 
2+31 0.0492 0.34 | Q V | | | | 
2+32 0.0496 0.34 | Q V | | | | 
2+33 0.0501 0.34 | Q V | | | | 
2+34 0.0506 0.34 | Q V | | | | 
2+35 0.0511 0.35 | Q V | | | | 
2+36 0.0515 0.35 | Q V | | | | 
2+37 0.0520 0.35 | Q V | | | | 
2+38 0.0525 0.35 | Q V | | | | 
2+39 0.0530 0.35 | Q V | | | | 
2+40 0.0535 0.36 | Q V | | | | 
2+41 0.0540 0.36 | Q V| | | | 
2+42 0.0545 0.36 | Q V| | | | 
2+43 0.0550 0.37 | Q V| | | | 
2+44 0.0555 0.37 | Q V| | | | 
2+45 0.0560 0.38 | Q V| | | | 
2+46 0.0565 0.38 | Q V| | | | 
2+47 0.0571 0.38 | Q V| | | | 
2+48 0.0576 0.38 | Q V| | | | 
2+49 0.0581 0.38 | Q V| | | | 
2+50 0.0587 0.39 | Q V| | | | 
2+51 0.0592 0.39 | Q V| | | | 
2+52 0.0597 0.40 | Q V| | | | 
2+53 0.0603 0.40 | Q V | | | 
2+54 0.0609 0.41 | Q V | | | 
2+55 0.0614 0.41 | Q V | | | 
2+56 0.0620 0.41 | Q V | | | 
2+57 0.0626 0.42 | Q V | | | 
2+58 0.0631 0.42 | Q V | | | 
2+59 0.0637 0.42 | Q V | | | 
3+ 0 0.0643 0.42 | Q V | | | 
3+ 1 0.0649 0.43 | Q V | | | 
3+ 2 0.0655 0.44 | Q V | | | 
3+ 3 0.0661 0.44 | Q | V | | | 
3+ 4 0.0667 0.45 | Q | V | | | 
3+ 5 0.0673 0.45 | Q | V | | | 
3+ 6 0.0680 0.46 | Q | V | | | 
3+ 7 0.0686 0.46 | Q | V | | | 
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3+ 8 0.0693 0.47 | Q | V | | | 
3+ 9 0.0699 0.47 | Q | V | | | 
3+10 0.0705 0.47 | Q | V | | | 
3+11 0.0712 0.48 | Q | V | | | 
3+12 0.0719 0.49 | Q | V | | | 
3+13 0.0726 0.50 | Q | V | | | 
3+14 0.0733 0.51 | Q | V | | | 
3+15 0.0740 0.51 | Q | V | | | 
3+16 0.0747 0.52 | Q | V | | | 
3+17 0.0754 0.52 | Q | V | | | 
3+18 0.0761 0.53 | Q | V | | | 
3+19 0.0769 0.53 | Q | V | | | 
3+20 0.0776 0.54 | Q | V | | | 
3+21 0.0784 0.55 | Q | V | | | 
3+22 0.0791 0.56 | Q | V | | | 
3+23 0.0799 0.57 | Q | V | | | 
3+24 0.0807 0.58 | Q | V | | | 
3+25 0.0816 0.60 | Q | V | | | 
3+26 0.0824 0.60 | Q | V | | | 
3+27 0.0832 0.61 | Q | V | | | 
3+28 0.0841 0.62 | Q | V | | | 
3+29 0.0849 0.63 | Q | V | | | 
3+30 0.0858 0.63 | Q | V | | | 
3+31 0.0867 0.65 | Q | V | | | 
3+32 0.0876 0.67 | Q | V | | | 
3+33 0.0886 0.69 | Q | V | | | 
3+34 0.0895 0.71 | Q | V | | | 
3+35 0.0905 0.72 | Q | V | | | 
3+36 0.0916 0.74 | Q | V | | | 
3+37 0.0926 0.75 | Q | V | | | 
3+38 0.0936 0.76 | Q | V | | | 
3+39 0.0947 0.77 | Q | V | | | 
3+40 0.0958 0.79 | Q | V | | | 
3+41 0.0969 0.82 | Q | V | | | 
3+42 0.0981 0.86 | Q | V | | | 
3+43 0.0993 0.89 | Q | V | | | 
3+44 0.1006 0.93 | Q | V | | | 
3+45 0.1019 0.96 | Q | V | | | 
3+46 0.1033 0.99 | Q | V | | | 
3+47 0.1047 1.01 | Q | V | | | 
3+48 0.1061 1.04 | Q | V | | | 
3+49 0.1076 1.07 | Q | V | | | 
3+50 0.1091 1.09 | Q | V | | | 
3+51 0.1107 1.20 | Q | V | | | 
3+52 0.1125 1.30 | Q| V | | | 
3+53 0.1145 1.40 | Q| V| | | 
3+54 0.1165 1.50 | Q V| | | 
3+55 0.1187 1.61 | | Q V| | | 
3+56 0.1211 1.74 | | Q V | | 
3+57 0.1237 1.87 | | Q V | | 
3+58 0.1265 2.00 | | Q | V | | 
3+59 0.1294 2.13 | | Q | V | | 
4+ 0 0.1325 2.26 | | Q | V | | 
4+ 1 0.1366 2.95 | | Q V | | 
4+ 2 0.1416 3.64 | | | V Q | | 
4+ 3 0.1476 4.33 | | | V Q | 
4+ 4 0.1545 5.01 | | | V | Q | 
4+ 5 0.1623 5.70 | | | V | Q 
4+ 6 0.1689 4.82 | | | V | Q | 
4+ 7 0.1744 3.94 | | | Q V| | 
4+ 8 0.1786 3.05 | | | Q V| | 
4+ 9 0.1816 2.17 | | Q | V | 
4+10 0.1833 1.29 | Q| | V | 
4+11 0.1850 1.20 | Q | | V | 
4+12 0.1865 1.12 | Q | | | V | 
4+13 0.1879 1.03 | Q | | | V | 
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4+14 0.1893 0.95 | Q | | | V | 
4+15 0.1904 0.86 | Q | | | V | 
4+16 0.1916 0.82 | Q | | | V | 
4+17 0.1927 0.79 | Q | | | V | 
4+18 0.1937 0.75 | Q | | | V | 
4+19 0.1947 0.71 | Q | | | V | 
4+20 0.1956 0.67 | Q | | | V | 
4+21 0.1965 0.65 | Q | | | V | 
4+22 0.1974 0.63 | Q | | | V | 
4+23 0.1982 0.61 | Q | | | V | 
4+24 0.1990 0.59 | Q | | | V | 
4+25 0.1998 0.56 | Q | | | V | 
4+26 0.2006 0.55 | Q | | | V | 
4+27 0.2013 0.54 | Q | | | V | 
4+28 0.2020 0.52 | Q | | | V | 
4+29 0.2027 0.51 | Q | | | V | 
4+30 0.2034 0.49 | Q | | | V | 
4+31 0.2040 0.48 | Q | | | V | 
4+32 0.2047 0.47 | Q | | | V | 
4+33 0.2053 0.46 | Q | | | V | 
4+34 0.2059 0.45 | Q | | | V | 
4+35 0.2066 0.44 | Q | | | V | 
4+36 0.2071 0.43 | Q | | | V | 
4+37 0.2077 0.42 | Q | | | V | 
4+38 0.2083 0.41 | Q | | | V | 
4+39 0.2089 0.41 | Q | | | V | 
4+40 0.2094 0.40 | Q | | | V | 
4+41 0.2099 0.39 | Q | | | V | 
4+42 0.2105 0.39 | Q | | | V | 
4+43 0.2110 0.38 | Q | | | V | 
4+44 0.2115 0.37 | Q | | | V | 
4+45 0.2120 0.37 | Q | | | V | 
4+46 0.2125 0.36 | Q | | | V | 
4+47 0.2130 0.36 | Q | | | V | 
4+48 0.2135 0.35 | Q | | | V | 
4+49 0.2140 0.34 | Q | | | V | 
4+50 0.2144 0.34 | Q | | | V | 
4+51 0.2149 0.34 | Q | | | V | 
4+52 0.2153 0.33 | Q | | | V | 
4+53 0.2158 0.33 | Q | | | V | 
4+54 0.2162 0.32 | Q | | | V | 
4+55 0.2167 0.32 | Q | | | V | 
4+56 0.2171 0.31 | Q | | | V | 
4+57 0.2175 0.31 | Q | | | V | 
4+58 0.2180 0.31 | Q | | | V | 
4+59 0.2184 0.30 | Q | | | V | 
5+ 0 0.2188 0.30 | Q | | | V | 
5+ 1 0.2192 0.30 | Q | | | V | 
5+ 2 0.2196 0.29 | Q | | | V | 
5+ 3 0.2200 0.29 | Q | | | V | 
5+ 4 0.2204 0.29 | Q | | | V | 
5+ 5 0.2208 0.28 | Q | | | V | 
5+ 6 0.2212 0.28 | Q | | | V | 
5+ 7 0.2215 0.28 | Q | | | V | 
5+ 8 0.2219 0.27 | Q | | | V | 
5+ 9 0.2223 0.27 | Q | | | V | 
5+10 0.2227 0.27 | Q | | | V | 
5+11 0.2230 0.27 | Q | | | V | 
5+12 0.2234 0.26 | Q | | | V | 
5+13 0.2238 0.26 | Q | | | V | 
5+14 0.2241 0.26 | Q | | | V | 
5+15 0.2245 0.26 | Q | | | V | 
5+16 0.2248 0.25 | Q | | | V | 
5+17 0.2252 0.25 | Q | | | V | 
5+18 0.2255 0.25 | Q | | | V | 
5+19 0.2259 0.25 | Q | | | V | 
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5+20 0.2262 0.25 | Q | | | V | 
5+21 0.2265 0.24 | Q | | | V | 
5+22 0.2269 0.24 | Q | | | V | 
5+23 0.2272 0.24 | Q | | | V | 
5+24 0.2275 0.24 | Q | | | V | 
5+25 0.2278 0.24 | Q | | | V | 
5+26 0.2282 0.23 | Q | | | V | 
5+27 0.2285 0.23 | Q | | | V | 
5+28 0.2288 0.23 | Q | | | V | 
5+29 0.2291 0.23 | Q | | | V | 
5+30 0.2294 0.23 | Q | | | V | 
5+31 0.2297 0.22 | Q | | | V | 
5+32 0.2300 0.22 | Q | | | V | 
5+33 0.2303 0.22 | Q | | | V | 
5+34 0.2307 0.22 | Q | | | V | 
5+35 0.2310 0.22 | Q | | | V | 
5+36 0.2313 0.22 | Q | | | V | 
5+37 0.2315 0.22 | Q | | | V | 
5+38 0.2318 0.21 | Q | | | V | 
5+39 0.2321 0.21 | Q | | | V | 
5+40 0.2324 0.21 | Q | | | V | 
5+41 0.2327 0.21 | Q | | | V | 
5+42 0.2330 0.21 | Q | | | V | 
5+43 0.2333 0.21 | Q | | | V| 
5+44 0.2336 0.21 | Q | | | V| 
5+45 0.2339 0.20 | Q | | | V| 
5+46 0.2341 0.20 | Q | | | V| 
5+47 0.2344 0.20 | Q | | | V| 
5+48 0.2347 0.20 | Q | | | V| 
5+49 0.2350 0.20 | Q | | | V| 
5+50 0.2352 0.20 | Q | | | V| 
5+51 0.2355 0.20 | Q | | | V| 
5+52 0.2358 0.20 | Q | | | V| 
5+53 0.2360 0.19 | Q | | | V| 
5+54 0.2363 0.19 | Q | | | V| 
5+55 0.2366 0.19 | Q | | | V| 
5+56 0.2368 0.19 | Q | | | V| 
5+57 0.2371 0.19 | Q | | | V| 
5+58 0.2374 0.19 | Q | | | V| 
5+59 0.2376 0.19 | Q | | | V| 
6+ 0 0.2379 0.19 | Q | | | V| 
6+ 1 0.2381 0.19 | Q | | | V| 
6+ 2 0.2384 0.18 | Q | | | V| 
6+ 3 0.2386 0.18 | Q | | | V| 
6+ 4 0.2389 0.18 | Q | | | V| 
6+ 5 0.2391 0.18 | Q | | | V| 

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