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1. INTRODUCTION 

 

1.1 Project Description 

 

The project site is located at the north end of Towne Centre Drive in San Diego, California. The site is 

located east of the I-5, west of I-805, south of the merge of I-5 and I-805 and north of La Jolla Village 

Drive. 

 

The Project involves redevelopment of the Project with a five-building campus (Buildings A through E), 

which would include scientific R&D, laboratories, technology, and office uses, with supporting parking 

structures and surface parking areas, recreational facilities, amenities, and landscaping.  Offsite 

improvements consist of three driveway entrances and a non-contiguous sidewalk along the project 

frontage at Towne Centre Drive. 

 

1.2 Existing Conditions 

 

The total property area consists of 33.52 acres. The property is located on a ridge surrounded by steep 

canyons and Towne Centre Drive to the south. The western portion of the project site is currently rough 

graded for a previous project, Summit Point Plaza, PTS#6109. Full build out of Summit Pointe Plaza was 

not completed and the project ended to include only rough grading of the site and drainage infrastructure. 

The eastern portion of the site consists of an existing office complex. 

 

In the existing condition the western portion of the site, per approved Summit Pointe Plaza plans 

PTS#6109, is rough graded with building pad sites, retaining walls, large sedimentation basins and 

drainage infrastructure. Refer to Appendix 4 for the approved Summit Pointe Plaza grading plans. 

Drainage infrastructure was installed for each of the five drainage areas of the previously approved 

project. For the locations of the existing drainage basins and discharge points refer to the Existing 

Conditions Hydrology Exhibit located in Appendix 1.  Drainage areas were listed as areas A1, B1, B3, C1 

and C3. The existing drainage infrastructure includes sedimentation basins, outlet structures from the 

sedimentation basins including perforated riser pipes or stand pipes, brow ditch conveyance channels and 

level spreaders to dissipate concentrated flow and minimize the erosion potential at discharge locations. 

 

The hydrology report associated with the approved grading plans was requested from the City of San 

Diego and previous engineer, however, the report is not available.  The approved plans have a table of 

previously approved hydrology characteristics for the five drainage basins, including 100-year flow rates.  

Table 1 below summarizes the hydrologic information of the previously approved plans. 

 

 

Table 1 - EXISTING CONDITION HYDROLOGY SUMMARY (WEST) 

Control Point Basin Area (ac) Q100 (cfs) 

1 (A1) 2.80 12.10 

2 (B1) 1.95 10.10 

3 (B3) 1.04 5.40 

4 (C1) 1.21 6.30 

5 (C3) 2.51 12.60 
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The eastern portion of the site is developed and consists of office buildings, parking areas and landscape. 

Hydrologic calculations were performed for the eastern portion of the site. Refer to Appendix 2 for the 

calculations. Table 2 below summarizes the hydrologic calculations for the eastern portion of the site. 

 

 

Table 2 - EXISTING CONDITION HYDROLOGY SUMMARY (EAST) 

Control Point Basin Area (ac) Q100 (cfs) 

1 (A2) 1.16 3.54 

6 (D2) 6.75 19.72 

7 (D1) 1.29 4.60 

 

 

1.3 Proposed Conditions 

 

The proposed project consists of the construction of new science, research and development, laboratory, 

technology and office buildings, including an underground parking garage, an above ground parking 

garage, a surface parking area, drive aisles, sports fields, and landscaped areas. Offsite improvements 

consist of three driveway entrances and a non-contiguous sidewalk along the project frontage at Towne 

Centre Drive. 

 

In the proposed condition, the site consists of 7 drainage basins: 

  

Drainage Basin 1 is located in the southwest portion of the site and includes DMA A1, A2 and A3. Storm 

water runoff in DMA A1 and A2 will be collected in proposed storm drain and conveyed to underground 

storage vaults and subsequent Modular Wetland Systems. Runoff from impervious areas in DMA A3 will 

be directed to landscape areas for dispersion. 

  

Drainage Basin 2 is located along the western boundary of the site and includes DMA B1. Storm water 

runoff from impervious areas in DMA B1 will be directed to landscape areas for dispersion. 

  

Drainage Basin 3  is located along the western boundary of the site and includes DMA B2. Storm water 

runoff from impervious areas in DMA B2 will be directed to landscape areas for dispersion. 

  

Drainage Basin 4 is located in the northwest corner of the site and includes DMA C1. Storm water runoff 

from impervious areas in DMA C1 will be directed to landscape areas for dispersion. 

  

Drainage Basin 5 is located in the northwest portion of the site and includes DMA C2. Storm water runoff 

in DMA C2 will be collected in proposed storm drain and conveyed to an underground storage vault and 

subsequent biofiltration basin.  

  

Drainage Basin 6 is located in the central portion of the site and includes DMA D1 and D2. Storm water 

runoff in DMA D1 will be collected in proposed storm drain and conveyed to an underground storage 

vault and subsequent Modular Wetland System. Runoff in DMA D2 will be collected in proposed storm 

drain and conveyed to an underground storage vault and subsequent biofiltration basin.  

  

Drainage Basin 7 is located in the eastern portion of the site and includes DMA D3 and D4. Storm water 

runoff from impervious areas in DMA D3 will be directed to landscape areas for dispersion. Storm water 

runoff in DMA D4 will be collected in proposed storm drain and conveyed to underground storage vaults 

and subsequent Modular Wetland Systems. 
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The proposed underground storage vaults provide mitigation of the 100-year storm event peak discharge. 

For the locations of the proposed drainage basins and discharge points refer to the Proposed Condition 

Hydrology Exhibit located in Appendix 1.  

 

The table below provides a summary of the hydrologic information for the proposed conditions. 

 

 

Table 3 – PROPOSED CONDITION HYDROLOGY SUMMARY 

Control Point Basin Area (ac) Q100 (cfs) 

 

1 
A1 2.42 7.99 

A2 1.35 3.16 

A3 1.88 4.30 

2 B1 0.85 1.87 

3 B2 0.59 1.30 

4 C1 1.31 2.88 

5 C2 4.13 9.99 

6 
D1 3.38 7.58 

D2 3.40 9.42 

7 

D3 0.51 1.12 

D4a 1.14 2.86 

D4b 0.45 1.35 

 

 

2. METHODOLOGY 
 

Pursuant to the 2017 City of San Diego Drainage Design Manual, the Rational Method is recommended 

for analyzing the runoff response from drainage areas less than 0.5 square mile, therefore the Rational 

Method was used to analyze this project’s hydrologic characteristics. 

 

2.1 Rational Method 

 
Runoff was calculated for the 100-year, 6-hour storm event using the Rational Method which is calculated 

using the following equation: 

 

Q = C x I x A   Equation A-1 of 2017 City of SD Drainage Design Manual 

 

Where: 

Q = Flow rate in cubic feet per second (cfs) 

C = Runoff coefficient (Table A-1 of City of SD Drainage Design Manual) 

 I = Rainfall Intensity in inches per hour (in/hr) 

A = Drainage basin area in acres (ac) 

 

2.2 Runoff Coefficient 

 
The runoff coefficients for the project are based on Table A-1 and Footnote 2 from the 2017 City of San 

Diego Drainage Design Manual.  
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2.3 Rainfall Intensity 

 
Rainfall intensity was determined using the Rainfall Intensity-Duration-Frequency Curves shown in 

Section A.1.3 of the 2017 City of San Diego Drainage Design Manual.  Based on Figure A-1 and a 5-

minute time of concentration, the 100-year intensity is 4.4 inches per hour. 

 

2.4 Detention 

 
The underground storage vaults provide mitigation of the 100-year storm event peak flow rate.  The 100-

year storm event detention analysis was performed using HydroCAD Stormwater Modeling software. The 

inflow runoff hydrographs to the vaults were modeled using RatHydro which is a Rational Method 

Design Storm Hydrograph software that creates a hydrograph using the results of the Rational Method 

calculations.  HydroCAD has the ability to route the 100-year 6-hour storm event inflow hydrograph 

through the facilities considering dynamic tailwater effects. Based on the facility cross sectional 

geometry, stage storage and outlet structure data, HydroCAD calculates the detained peak flow rate and 

detained time to peak. Refer to the plans for details of each facility.  

 

Based on the results of the HydroCAD analysis, mitigation for the 100-year storm event peak flow rate is 

provided, detaining the peak flow rate in the proposed condition to below the existing condition. Refer to 

Appendix 3 for the HydroCAD detention detailed output. 

 

2.5 Section 401/404 Water Quality Certification 

 

This project does not have any waters of the United States (e.g., creek, drainage, wetland) on the property 

and does not require Federal permitting or approval.   
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3. CALCULATIONS/RESULTS 
 

3.1 Existing and Proposed Peak Flow Comparison  

 

The table below summarizes the 100-year 6-hour peak flow rate calculations for the project. 

 

 

SUMMARY OF 100-YR STORM EVENT HYDROLOGIC ANALYSIS 

  

 

Existing Condition Proposed Condition 

Proposed 

Detained 

Condition 

Control 

Point Basin Area (ac) Q100 (cfs) Basin Area (ac) Q100 (cfs) 

 

Q100 (cfs) 

 

1 

A1 2.80 12.10 
A1 2.42 7.99 6.19 

A2 1.35 3.16 3.06 

A2 1.16 3.54 A3 1.88 4.30 4.30 

2 B1 1.95 10.10 B1 0.85 1.87 1.87 

3 B3 1.04 5.40 B2 0.59 1.30 1.30 

4 C1 1.21 6.30 C1 1.31 2.88 2.88 

5 C3 2.51 12.60 C2 4.13 9.99 0.77 

6 D2 6.75 19.72 
D1 3.38 7.58 3.64 

D2 3.40 9.42 8.81 

7 D1 1.29 4.60 

D3 0.51 1.12 1.12 

D4a 1.14 2.86 0.26 

D4b 0.45 1.35 0.10 

 

In the proposed detained condition, the 100-year storm event peak discharge rates are lower than the 

existing flow rates. The project will not have adverse impacts to downstream drainage facilities. 

 

 

 

4. CONCLUSION 
 

The proposed project was designed to honor previously approved drainage infrastructure and flow rates 

and minimize the effects of the development to downstream drainage facilities. Storm water runoff rates 

will be decreased from existing conditions. 



 

 

 Appendix 1 

Existing and Proposed Hydrology Exhibits 
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C1 PROPOSED Q100 = 2.88 CFS (UNMITIGATED)

C1 PROPOSED Q100 = 2.88 CFS (MITIGATED)
CONNECT TO LEVEL SPREADER

CONTROL POINT 3
B2 PROPOSED Q100 = 1.30 CFS (UNMITIGATED)

B2 PROPOSED Q100 = 1.30 CFS (MITIGATED)
CONNECT TO LEVEL SPREADER

CONTRL POINT 2
B1 PROPOSED Q100 = 1.87 CFS (UNMITIGATED)

B1 PROPOSED Q100 = 1.87 CFS (MITIGATED)
CONNECT TO LEVEL SPREADER

CONTROL POINT 1
A1 PROPOSED Q100 = 7.99 CFS (UNMITIGATED)

A1 PROPOSED Q100 = 6.19 CFS (MITIGATED)
A2 PROPOSED Q100 = 3.16 CFS (UNMITIGATED)

A2 PROPOSED Q100 = 3.06 CFS (MITIGATED)
A3 PROPOSED Q100 = 4.30 CFS (UNMITIGATED)

A3 PROPOSED Q100 = 4.30 CFS (MITIGATED)
CONNECT TO PUBLIC STORM DRAIN

CONTROL POINT 7
D3 PROPOSED Q100 = 1.12 CFS (UNMITIGATED)

D3 PROPOSED Q100 = 1.12 CFS (MITIGATED)
D4a PROPOSED Q100 = 2.86 CFS (UNMITIGATED)

D4a PROPOSED Q100 = 0.26 CFS (MITIGATED)
D4b PROPOSED Q100 = 1.35 CFS (UNMITIGATED)

D4b PROPOSED Q100 = 0.10 CFS (MITIGATED)
OUTLET TO RIP RAP

CONTROL POINT 6
D1 PROPOSED Q100 = 7.58 CFS (UNMITIGATED)
D1 PROPOSED Q100 = 3.64 CFS (MITIGATED)
D2 PROPOSED Q100 = 9.42 CFS (UNMITIGATED)
D2 PROPOSED Q100 = 8.81 CFS (MITIGATED)
OUTLET TO HEADWALL

BMP 9
UNDERGROUND VAULT
2000 SF X 5.67' DEEP
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345

350
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34
0
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335
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5

350

34
5

34
0

355

360

345
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33
0

360

358

356

355

340

335

355

1.12
CFS

0.51
AC

D3

1.35
CFS

0.45
AC

D4b

1.30
CFS

0.59
AC

B2

1.87
CFS

0.85
AC

B1

BUILDING A

BUILDING B

BUILDING C

BUILDING D

PARKING
GARAGE

2.86
CFS

1.14
AC

D4a

7.99
CFS

2.42
AC

A1

BUILDING E

7.58
CFS

3.38
AC

D1

3.45
CFS

1.35
AC

A2

BMP 13
UNDERGROUND VAULT
1800 SF X 5.67' DEEP

BMP 3
UNDERGROUND VAULT
500 SF X 5.67' DEEP

BMP 1
UNDERGROUND VAULT

1700 SF X 5.67' DEEP

1200
- -

BMP 18
UNDERGROUND VAULT
400 SF X 5.67' DEEP

BMP 11
UNDERGROUND VAULT
1800 SF X 5.67' DEEP

801
- -

W

E

S

T

E

R

R

A

 

C

T

34
5

350

335

2.88
CFS

1.31
AC

C1

TREE WELLS OR
DISPERSION

4.3
CFS

1.88
AC

A3

9.99
CFS

4.13
AC

C2

DISPERSION
AREA

1001
- -9.42

CFS
3.4
AC

D2

300
- -

 PROPOSED CONDITION
DRAINAGE EXHIBIT

TOWNE CENTRE VIEW
TOWN CENTRE DRIVE
SAN DIEGO, CA 92121

PLSA JOB # 3342
SCALE 1"=80'

JULY, 2022
SHEET 1 OF 1

& ASSOCIATES

Phone 858.259.8212   |   www.plsaengineering.com
San Diego   |   Solana Beach   |   Orange County

080' 40' 80' 160' 240'

GRAPHIC SCALE: 1" = 80'

DESCRIPTION SYMBOL
LEGEND

HYDROLOGIC SOIL GROUP

DEPTH TO GROUNDWATER

PROJECT CHARACTERISTICS

RIGHT-OF-WAY

BASIN BOUNDARY

HYDROLOGIC SOIL TYPE: C & D*
*FOR THE PURPOSE OF DRAINAGE CALCS, THE ENTIRE SITE WILL BE
MODELED WITH TYPE D SOILS

DEPTH TO GROUNDWATER > 20 FT

PROPERTY LINE

X.XX
CFS

X.XX
AC

XX

BASIN SUMMARY Q100 PROPOSED
(PRE MITIGATION)

SUMMARY OF PROPOSED CONDITIONS 
PROP.

DRAINAGE
BASIN

Q100
(CFS)

PROP.
DRAINAGE
AREA (AC)

A1 7.992.42

A2 3.451.35

A3 4.301.88

B1 1.870.85

B2 1.300.59

C1 2.881.31

C2 9.994.13

D1 7.583.38

D2 9.423.40

D3 1.120.51

D4a 2.861.14

D4b 1.350.45

Q100
DETAINED

(CFS)

TOTAL SITE  AREA: 33.52 AC

PROPOSED DISTURBED AREA: 20.64 AC

PROPOSED IMPERVIOUS AREA: 10.62 AC

PROPOSED LANDSCAPE AREA:  10.02 AC

6.19

3.34

4.30

1.87

1.30

2.88

0.77

3.64

8.81

1.12

0.26

0.10

PROPOSED IMPERVIOS AREA

DRAINAGE ARROW
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Hydrology Support Material and Calculations 
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Table A-1. Runoff Coefficients for Rational Method 

Land Use 
Runoff Coefficient (C) 

Soil Type (1) 

Residential:  

        Single Family 0.55 

        Multi-Units 0.70 

        Mobile Homes 0.65 

        Rural (lots greater than ½ acre) 0.45 

Commercial (2)  

        80% Impervious 0.85 

Industrial (2)  

        90% Impervious 0.95 

 
Note: 
(1) Type D soil to be used for all areas. 
(2) Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or 90%, the 
values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual imperviousness to 
the tabulated imperviousness. However, in case shall the final coefficient be less than 0.50. For example: Consider 
commercial property on D soil. 
  Actual imperviousness   = 50% 
  Tabulated imperviousness   = 80% 
  Revised C =  (50/80) x 0.85 = 0.53 
 

The values in Table A–1 are typical for urban areas. However, if the basin contains rural or 
agricultural land use, parks, golf courses, or other types of nonurban land use that are expected to 
be permanent, the appropriate value should be selected based upon the soil and cover and 
approved by the City. 

 Rainfall Intensity 
The rainfall intensity (I) is the rainfall in inches per hour (in/hr.) for a duration equal to the Tc for a 
selected storm frequency.  Once a particular storm frequency has been selected for design and 
a Tc calculated for the drainage area, the rainfall intensity can be determined from the Intensity-
Duration-Frequency Design Chart (Figure A-1).   
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Figure A-1. Intensity-Duration-Frequency Design Chart  



____________________________________________________________________________
****************************************************************************

�������������RATIONAL�METHOD�HYDROLOGY�COMPUTER�PROGRAM�PACKAGE
�������������Reference:�SAN�DIEGO�COUNTY�FLOOD�CONTROL�DISTRICT
��������������������������2003,1985,1981�HYDROLOGY�MANUAL
����������(c)�Copyright�1982-2016�Advanced�Engineering�Software�(aes)
��������������Ver.�23.0�Release�Date:�07/01/2016��License�ID�1452

����������������������������Analysis�prepared�by:

�����������������������PASCO�LARET�SUITER�&�ASSOCIATES�����������������������
�������������������������535�NORTH�HIGHWAY�101,�STE�A������������������������
����������������������������SOLANA�BEACH,�CA�92075���������������������������
���������������������������������858-259-8212��������������������������������

��**************************�DESCRIPTION�OF�STUDY�**************************
*�3342���TOWNE�CENTRE�VIEW�������������������������������������������������*
*�EASTERN�SITE�EXISTING�CONDITION������������������������������������������*
*�100-YR�������������������������������������������������������������������*
��**************************************************************************

���FILE�NAME:�3342E100.DAT��������������������������������������
���TIME/DATE�OF�STUDY:�17:12�09/17/2020
----------------------------------------------------------------------------
���USER�SPECIFIED�HYDROLOGY�AND�HYDRAULIC�MODEL�INFORMATION:
----------------------------------------------------------------------------
���USER�SPECIFIED�STORM�EVENT(YEAR)�=�100.00
���SPECIFIED�MINIMUM�PIPE�SIZE(INCH)�=���4.00
���SPECIFIED�PERCENT�OF�GRADIENTS(DECIMAL)�TO�USE�FOR�FRICTION�SLOPE�=�0.90
���RAINFALL-INTENSITY�ADJUSTMENT�FACTOR�=�1.000
���*USER�SPECIFIED:
���NUMBER�OF�[TIME,INTENSITY]�DATA�PAIRS�=��9
����1)���5.000;��4.400
����2)��10.000;��3.450
����3)��15.000;��2.900
����4)��20.000;��2.500
����5)��25.000;��2.200
����6)��30.000;��2.000
����7)��40.000;��1.700
����8)��50.000;��1.500
����9)��60.000;��1.300
���SPECIFIED�CONSTANT�RUNOFF�COEFFICIENT�=�0.850
���NOTE:�ONLY�PEAK�CONFLUENCE�VALUES�CONSIDERED
���*USER-DEFINED�STREET-SECTIONS�FOR�COUPLED�PIPEFLOW�AND�STREETFLOW�MODEL*
������HALF-��CROWN�TO���STREET-CROSSFALL:���CURB��GUTTER-GEOMETRIES:��MANNING
������WIDTH��CROSSFALL��IN-��/�OUT-/PARK-��HEIGHT��WIDTH��LIP���HIKE��FACTOR
NO.���(FT)�����(FT)����SIDE�/�SIDE/�WAY����(FT)����(FT)��(FT)��(FT)����(n)
===��=====��=========��=================��======��=====�======�=====�=======
���1���30.0�����20.0����0.018/0.018/0.020���0.67����2.00�0.0313�0.167�0.0150

���GLOBAL�STREET�FLOW-DEPTH�CONSTRAINTS:
�����1.�Relative�Flow-Depth�=��0.00�FEET
��������as�(Maximum�Allowable�Street�Flow�Depth)�- (Top-of-Curb)
�����2.�(Depth)*(Velocity)�Constraint�=��6.0�(FT*FT/S)
���*SIZE�PIPE�WITH�A�FLOW�CAPACITY�GREATER�THAN
����OR�EQUAL�TO�THE�UPSTREAM�TRIBUTARY�PIPE.*

****************************************************************************
���FLOW�PROCESS�FROM�NODE����100.00�TO�NODE����101.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(GLOBAL):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.8500

1

���S.C.S.�CURVE�NUMBER�(AMC�II)�=��72
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������0.45
���TOTAL�AREA(ACRES)�=������0.12���TOTAL�RUNOFF(CFS)�=������0.45

****************************************************************************
���FLOW�PROCESS�FROM�NODE����101.00�TO�NODE����102.00�IS�CODE�=��51
----------------------------------------------------------------------------
���>>>>>COMPUTE�TRAPEZOIDAL�CHANNEL�FLOW<<<<<
���>>>>>TRAVELTIME�THRU�SUBAREA�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=����353.60��DOWNSTREAM(FEET)�=����347.00
���CHANNEL�LENGTH�THRU�SUBAREA(FEET)�=���123.00���CHANNEL�SLOPE�=��0.0537
���CHANNEL�BASE(FEET)�=���50.00���"Z"�FACTOR�=��50.000
���MANNING'S�FACTOR�=�0.015���MAXIMUM�DEPTH(FEET)�=���1.00
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.197
���*USER�SPECIFIED(GLOBAL):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.8500
���S.C.S.�CURVE�NUMBER�(AMC�II)�=��72
���TRAVEL�TIME�COMPUTED�USING�ESTIMATED�FLOW(CFS)�=�������2.54
���TRAVEL�TIME�THRU�SUBAREA�BASED�ON�VELOCITY(FEET/SEC.)�=���1.92
���AVERAGE�FLOW�DEPTH(FEET)�=���0.03���TRAVEL�TIME(MIN.)�=���1.07
���Tc(MIN.)�=����6.07
���SUBAREA�AREA(ACRES)�=�����1.17�������SUBAREA�RUNOFF(CFS)�=����4.17
���AREA-AVERAGE�RUNOFF�COEFFICIENT�=��0.850
���TOTAL�AREA(ACRES)�=��������1.3���������PEAK�FLOW�RATE(CFS)�=�������4.60

���END�OF�SUBAREA�CHANNEL�FLOW�HYDRAULICS:
���DEPTH(FEET)�=��0.04���FLOW�VELOCITY(FEET/SEC.)�=���2.52
���LONGEST�FLOWPATH�FROM�NODE����100.00�TO�NODE����102.00�=�����393.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����102.00�TO�NODE����103.00�IS�CODE�=��41
----------------------------------------------------------------------------
���>>>>>COMPUTE�PIPE-FLOW�TRAVEL�TIME�THRU�SUBAREA<<<<<
���>>>>>USING�USER-SPECIFIED�PIPESIZE�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=���339.66��DOWNSTREAM(FEET)�=���338.41
���FLOW�LENGTH(FEET)�=����60.00���MANNING'S�N�=��0.013
���DEPTH�OF�FLOW�IN��12.0�INCH�PIPE�IS���9.3�INCHES
���PIPE-FLOW�VELOCITY(FEET/SEC.)�=���7.06
���GIVEN�PIPE�DIAMETER(INCH)�=��12.00����NUMBER�OF�PIPES�=���1
���PIPE-FLOW(CFS)�=�������4.60
���PIPE�TRAVEL�TIME(MIN.)�=���0.14����Tc(MIN.)�=����6.21
���LONGEST�FLOWPATH�FROM�NODE����100.00�TO�NODE����103.00�=�����453.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����103.00�TO�NODE����104.00�IS�CODE�=��41
----------------------------------------------------------------------------
���>>>>>COMPUTE�PIPE-FLOW�TRAVEL�TIME�THRU�SUBAREA<<<<<
���>>>>>USING�USER-SPECIFIED�PIPESIZE�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=���338.11��DOWNSTREAM(FEET)�=���324.00
���FLOW�LENGTH(FEET)�=����95.00���MANNING'S�N�=��0.013
���DEPTH�OF�FLOW�IN��24.0�INCH�PIPE�IS���3.8�INCHES
���PIPE-FLOW�VELOCITY(FEET/SEC.)�=��14.15
���GIVEN�PIPE�DIAMETER(INCH)�=��24.00����NUMBER�OF�PIPES�=���1
���PIPE-FLOW(CFS)�=�������4.60
���PIPE�TRAVEL�TIME(MIN.)�=���0.11����Tc(MIN.)�=����6.32
���LONGEST�FLOWPATH�FROM�NODE����100.00�TO�NODE����104.00�=�����548.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����200.00�TO�NODE����201.00�IS�CODE�=��22
----------------------------------------------------------------------------
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���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(GLOBAL):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.8500
���S.C.S.�CURVE�NUMBER�(AMC�II)�=��72
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������0.64
���TOTAL�AREA(ACRES)�=������0.17���TOTAL�RUNOFF(CFS)�=������0.64

****************************************************************************
���FLOW�PROCESS�FROM�NODE����201.00�TO�NODE����202.00�IS�CODE�=��51
----------------------------------------------------------------------------
���>>>>>COMPUTE�TRAPEZOIDAL�CHANNEL�FLOW<<<<<
���>>>>>TRAVELTIME�THRU�SUBAREA�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=����356.00��DOWNSTREAM(FEET)�=����340.86
���CHANNEL�LENGTH�THRU�SUBAREA(FEET)�=���800.00���CHANNEL�SLOPE�=��0.0189
���CHANNEL�BASE(FEET)�=���10.00���"Z"�FACTOR�=��50.000
���MANNING'S�FACTOR�=�0.015���MAXIMUM�DEPTH(FEET)�=���1.00
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��3.564
���*USER�SPECIFIED(GLOBAL):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.8500
���S.C.S.�CURVE�NUMBER�(AMC�II)�=��72
���TRAVEL�TIME�COMPUTED�USING�ESTIMATED�FLOW(CFS)�=�������8.37
���TRAVEL�TIME�THRU�SUBAREA�BASED�ON�VELOCITY(FEET/SEC.)�=���3.03
���AVERAGE�FLOW�DEPTH(FEET)�=���0.16���TRAVEL�TIME(MIN.)�=���4.40
���Tc(MIN.)�=����9.40
���SUBAREA�AREA(ACRES)�=�����5.05�������SUBAREA�RUNOFF(CFS)�=���15.30
���AREA-AVERAGE�RUNOFF�COEFFICIENT�=��0.850
���TOTAL�AREA(ACRES)�=��������5.2���������PEAK�FLOW�RATE(CFS)�=������15.81

���END�OF�SUBAREA�CHANNEL�FLOW�HYDRAULICS:
���DEPTH(FEET)�=��0.21���FLOW�VELOCITY(FEET/SEC.)�=���3.65
���LONGEST�FLOWPATH�FROM�NODE����200.00�TO�NODE����202.00�=�����895.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����202.00�TO�NODE����203.00�IS�CODE�=��41
----------------------------------------------------------------------------
���>>>>>COMPUTE�PIPE-FLOW�TRAVEL�TIME�THRU�SUBAREA<<<<<
���>>>>>USING�USER-SPECIFIED�PIPESIZE�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=���331.83��DOWNSTREAM(FEET)�=���330.00
���FLOW�LENGTH(FEET)�=���214.00���MANNING'S�N�=��0.013
���DEPTH�OF�FLOW�IN��24.0�INCH�PIPE�IS��16.2�INCHES
���PIPE-FLOW�VELOCITY(FEET/SEC.)�=���7.01
���GIVEN�PIPE�DIAMETER(INCH)�=��24.00����NUMBER�OF�PIPES�=���1
���PIPE-FLOW(CFS)�=������15.81
���PIPE�TRAVEL�TIME(MIN.)�=���0.51����Tc(MIN.)�=����9.91
���LONGEST�FLOWPATH�FROM�NODE����200.00�TO�NODE����203.00�=����1109.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����203.00�TO�NODE����204.00�IS�CODE�=��81
----------------------------------------------------------------------------
���>>>>>ADDITION�OF�SUBAREA�TO�MAINLINE�PEAK�FLOW<<<<<
============================================================================
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��3.467
���*USER�SPECIFIED(GLOBAL):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.8500
���S.C.S.�CURVE�NUMBER�(AMC�II)�=��72
���AREA-AVERAGE�RUNOFF�COEFFICIENT�=�0.8500
���SUBAREA�AREA(ACRES)�=����0.20���SUBAREA�RUNOFF(CFS)�=����0.59
���TOTAL�AREA(ACRES)�=��������5.4���TOTAL�RUNOFF(CFS)�=������15.97
���TC(MIN.)�=����9.91
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****************************************************************************
���FLOW�PROCESS�FROM�NODE����204.00�TO�NODE����204.00�IS�CODE�=��10
----------------------------------------------------------------------------
���>>>>>MAIN-STREAM�MEMORY�COPIED�ONTO�MEMORY�BANK�#�1�<<<<<
============================================================================

****************************************************************************
���FLOW�PROCESS�FROM�NODE����210.00�TO�NODE����211.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(GLOBAL):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.8500
���S.C.S.�CURVE�NUMBER�(AMC�II)�=��72
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������0.75
���TOTAL�AREA(ACRES)�=������0.20���TOTAL�RUNOFF(CFS)�=������0.75

****************************************************************************
���FLOW�PROCESS�FROM�NODE����211.00�TO�NODE����212.00�IS�CODE�=��51
----------------------------------------------------------------------------
���>>>>>COMPUTE�TRAPEZOIDAL�CHANNEL�FLOW<<<<<
���>>>>>TRAVELTIME�THRU�SUBAREA�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=����344.00��DOWNSTREAM(FEET)�=����343.00
���CHANNEL�LENGTH�THRU�SUBAREA(FEET)�=���238.00���CHANNEL�SLOPE�=��0.0042
���CHANNEL�BASE(FEET)�=���10.00���"Z"�FACTOR�=��50.000
���MANNING'S�FACTOR�=�0.015���MAXIMUM�DEPTH(FEET)�=���1.00
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��3.691
���*USER�SPECIFIED(GLOBAL):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.8500
���S.C.S.�CURVE�NUMBER�(AMC�II)�=��72
���TRAVEL�TIME�COMPUTED�USING�ESTIMATED�FLOW(CFS)�=�������1.48
���TRAVEL�TIME�THRU�SUBAREA�BASED�ON�VELOCITY(FEET/SEC.)�=���1.06
���AVERAGE�FLOW�DEPTH(FEET)�=���0.09���TRAVEL�TIME(MIN.)�=���3.73
���Tc(MIN.)�=����8.73
���SUBAREA�AREA(ACRES)�=�����0.46�������SUBAREA�RUNOFF(CFS)�=����1.44
���AREA-AVERAGE�RUNOFF�COEFFICIENT�=��0.850
���TOTAL�AREA(ACRES)�=��������0.7���������PEAK�FLOW�RATE(CFS)�=�������2.07

���END�OF�SUBAREA�CHANNEL�FLOW�HYDRAULICS:
���DEPTH(FEET)�=��0.11���FLOW�VELOCITY(FEET/SEC.)�=���1.22
���LONGEST�FLOWPATH�FROM�NODE����210.00�TO�NODE����212.00�=�����452.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����212.00�TO�NODE����213.00�IS�CODE�=��41
----------------------------------------------------------------------------
���>>>>>COMPUTE�PIPE-FLOW�TRAVEL�TIME�THRU�SUBAREA<<<<<
���>>>>>USING�USER-SPECIFIED�PIPESIZE�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=���335.72��DOWNSTREAM(FEET)�=���332.60
���FLOW�LENGTH(FEET)�=���296.00���MANNING'S�N�=��0.013
���ASSUME�FULL-FLOWING�PIPELINE
���PIPE-FLOW�VELOCITY(FEET/SEC.)�=���3.07
���(PIPE�FLOW�VELOCITY�CORRESPONDING�TO�NORMAL-DEPTH�FLOW
����AT�DEPTH�=�0.94�*�DIAMETER)
���GIVEN�PIPE�DIAMETER(INCH)�=���6.00����NUMBER�OF�PIPES�=���1
���PIPE-FLOW(CFS)�=�������2.07
���PIPE�TRAVEL�TIME(MIN.)�=���1.61����Tc(MIN.)�=���10.34
���LONGEST�FLOWPATH�FROM�NODE����210.00�TO�NODE����213.00�=�����748.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����213.00�TO�NODE����213.00�IS�CODE�=��81
----------------------------------------------------------------------------

4



���>>>>>ADDITION�OF�SUBAREA�TO�MAINLINE�PEAK�FLOW<<<<<
============================================================================
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��3.413
���*USER�SPECIFIED(GLOBAL):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.8500
���S.C.S.�CURVE�NUMBER�(AMC�II)�=��72
���AREA-AVERAGE�RUNOFF�COEFFICIENT�=�0.8500
���SUBAREA�AREA(ACRES)�=����0.70���SUBAREA�RUNOFF(CFS)�=����2.03
���TOTAL�AREA(ACRES)�=��������1.4���TOTAL�RUNOFF(CFS)�=�������3.94
���TC(MIN.)�=���10.34

****************************************************************************
���FLOW�PROCESS�FROM�NODE����213.00�TO�NODE����214.00�IS�CODE�=��41
----------------------------------------------------------------------------
���>>>>>COMPUTE�PIPE-FLOW�TRAVEL�TIME�THRU�SUBAREA<<<<<
���>>>>>USING�USER-SPECIFIED�PIPESIZE�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=���332.60��DOWNSTREAM(FEET)�=���330.00
���FLOW�LENGTH(FEET)�=����55.00���MANNING'S�N�=��0.013
���DEPTH�OF�FLOW�IN��12.0�INCH�PIPE�IS���6.3�INCHES
���PIPE-FLOW�VELOCITY(FEET/SEC.)�=���9.52
���GIVEN�PIPE�DIAMETER(INCH)�=��12.00����NUMBER�OF�PIPES�=���1
���PIPE-FLOW(CFS)�=�������3.94
���PIPE�TRAVEL�TIME(MIN.)�=���0.10����Tc(MIN.)�=���10.44
���LONGEST�FLOWPATH�FROM�NODE����210.00�TO�NODE����214.00�=�����803.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����214.00�TO�NODE����204.00�IS�CODE�=��11
----------------------------------------------------------------------------
���>>>>>CONFLUENCE�MEMORY�BANK�#�1�WITH�THE�MAIN-STREAM�MEMORY<<<<<
============================================================================

���**�MAIN�STREAM�CONFLUENCE�DATA�**
���STREAM�����RUNOFF������Tc������INTENSITY�����AREA
���NUMBER������(CFS)����(MIN.)���(INCH/HOUR)���(ACRE)
�������1��������3.94����10.44�������3.402��������1.36
���LONGEST�FLOWPATH�FROM�NODE����210.00�TO�NODE����204.00�=�����803.00�FEET.

���**�MEMORY�BANK�#��1�CONFLUENCE�DATA�**
���STREAM�����RUNOFF������Tc������INTENSITY�����AREA
���NUMBER������(CFS)����(MIN.)���(INCH/HOUR)���(ACRE)
�������1�������15.97�����9.91�������3.467��������5.42
���LONGEST�FLOWPATH�FROM�NODE����200.00�TO�NODE����204.00�=����1109.00�FEET.

���**�PEAK�FLOW�RATE�TABLE�**
���STREAM����RUNOFF�������Tc������INTENSITY
���NUMBER�����(CFS)�����(MIN.)���(INCH/HOUR)
�������1������19.72�������9.91��������3.467
�������2������19.62������10.44��������3.402

���COMPUTED�CONFLUENCE�ESTIMATES�ARE�AS�FOLLOWS:
���PEAK�FLOW�RATE(CFS)�=������19.72���Tc(MIN.)�=����9.91
���TOTAL�AREA(ACRES)�=��������6.8

****************************************************************************
���FLOW�PROCESS�FROM�NODE����204.00�TO�NODE����205.00�IS�CODE�=��41
----------------------------------------------------------------------------
���>>>>>COMPUTE�PIPE-FLOW�TRAVEL�TIME�THRU�SUBAREA<<<<<
���>>>>>USING�USER-SPECIFIED�PIPESIZE�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=���328.50��DOWNSTREAM(FEET)�=���328.00
���FLOW�LENGTH(FEET)�=����26.00���MANNING'S�N�=��0.013
���DEPTH�OF�FLOW�IN��24.0�INCH�PIPE�IS��14.3�INCHES
���PIPE-FLOW�VELOCITY(FEET/SEC.)�=��10.13
���GIVEN�PIPE�DIAMETER(INCH)�=��24.00����NUMBER�OF�PIPES�=���1
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���PIPE-FLOW(CFS)�=������19.72
���PIPE�TRAVEL�TIME(MIN.)�=���0.04����Tc(MIN.)�=����9.95
���LONGEST�FLOWPATH�FROM�NODE����200.00�TO�NODE����205.00�=����1135.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����300.00�TO�NODE����301.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(GLOBAL):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.8500
���S.C.S.�CURVE�NUMBER�(AMC�II)�=��72
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������0.15
���TOTAL�AREA(ACRES)�=������0.04���TOTAL�RUNOFF(CFS)�=������0.15

****************************************************************************
���FLOW�PROCESS�FROM�NODE����301.00�TO�NODE����302.00�IS�CODE�=��51
----------------------------------------------------------------------------
���>>>>>COMPUTE�TRAPEZOIDAL�CHANNEL�FLOW<<<<<
���>>>>>TRAVELTIME�THRU�SUBAREA�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=����350.00��DOWNSTREAM(FEET)�=����346.00
���CHANNEL�LENGTH�THRU�SUBAREA(FEET)�=����93.00���CHANNEL�SLOPE�=��0.0430
���CHANNEL�BASE(FEET)�=���10.00���"Z"�FACTOR�=��50.000
���MANNING'S�FACTOR�=�0.015���MAXIMUM�DEPTH(FEET)�=���1.00
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.191
���*USER�SPECIFIED(GLOBAL):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.8500
���S.C.S.�CURVE�NUMBER�(AMC�II)�=��72
���TRAVEL�TIME�COMPUTED�USING�ESTIMATED�FLOW(CFS)�=�������0.31
���TRAVEL�TIME�THRU�SUBAREA�BASED�ON�VELOCITY(FEET/SEC.)�=���1.41
���AVERAGE�FLOW�DEPTH(FEET)�=���0.02���TRAVEL�TIME(MIN.)�=���1.10
���Tc(MIN.)�=����6.10
���SUBAREA�AREA(ACRES)�=�����0.09�������SUBAREA�RUNOFF(CFS)�=����0.32
���AREA-AVERAGE�RUNOFF�COEFFICIENT�=��0.850
���TOTAL�AREA(ACRES)�=��������0.1���������PEAK�FLOW�RATE(CFS)�=�������0.46

���END�OF�SUBAREA�CHANNEL�FLOW�HYDRAULICS:
���DEPTH(FEET)�=��0.03���FLOW�VELOCITY(FEET/SEC.)�=���1.59
���LONGEST�FLOWPATH�FROM�NODE����300.00�TO�NODE����302.00�=�����119.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����302.00�TO�NODE����303.00�IS�CODE�=��41
----------------------------------------------------------------------------
���>>>>>COMPUTE�PIPE-FLOW�TRAVEL�TIME�THRU�SUBAREA<<<<<
���>>>>>USING�USER-SPECIFIED�PIPESIZE�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=���342.00��DOWNSTREAM(FEET)�=���339.02
���FLOW�LENGTH(FEET)�=���370.00���MANNING'S�N�=��0.013
���DEPTH�OF�FLOW�IN���6.0�INCH�PIPE�IS���4.7�INCHES
���PIPE-FLOW�VELOCITY(FEET/SEC.)�=���2.78
���GIVEN�PIPE�DIAMETER(INCH)�=���6.00����NUMBER�OF�PIPES�=���1
���PIPE-FLOW(CFS)�=�������0.46
���PIPE�TRAVEL�TIME(MIN.)�=���2.22����Tc(MIN.)�=����8.32
���LONGEST�FLOWPATH�FROM�NODE����300.00�TO�NODE����303.00�=�����489.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����303.00�TO�NODE����303.00�IS�CODE�=��81
----------------------------------------------------------------------------
���>>>>>ADDITION�OF�SUBAREA�TO�MAINLINE�PEAK�FLOW<<<<<
============================================================================
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��3.769
���*USER�SPECIFIED(GLOBAL):
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���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.8500
���S.C.S.�CURVE�NUMBER�(AMC�II)�=��72
���AREA-AVERAGE�RUNOFF�COEFFICIENT�=�0.8500
���SUBAREA�AREA(ACRES)�=����0.52���SUBAREA�RUNOFF(CFS)�=����1.67
���TOTAL�AREA(ACRES)�=��������0.6���TOTAL�RUNOFF(CFS)�=�������2.08
���TC(MIN.)�=����8.32

****************************************************************************
���FLOW�PROCESS�FROM�NODE����303.00�TO�NODE����304.00�IS�CODE�=��41
----------------------------------------------------------------------------
���>>>>>COMPUTE�PIPE-FLOW�TRAVEL�TIME�THRU�SUBAREA<<<<<
���>>>>>USING�USER-SPECIFIED�PIPESIZE�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=���339.02��DOWNSTREAM(FEET)�=���338.37
���FLOW�LENGTH(FEET)�=����33.00���MANNING'S�N�=��0.013
���DEPTH�OF�FLOW�IN��12.0�INCH�PIPE�IS���5.6�INCHES
���PIPE-FLOW�VELOCITY(FEET/SEC.)�=���5.83
���GIVEN�PIPE�DIAMETER(INCH)�=��12.00����NUMBER�OF�PIPES�=���1
���PIPE-FLOW(CFS)�=�������2.08
���PIPE�TRAVEL�TIME(MIN.)�=���0.09����Tc(MIN.)�=����8.42
���LONGEST�FLOWPATH�FROM�NODE����300.00�TO�NODE����304.00�=�����522.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����304.00�TO�NODE����305.00�IS�CODE�=��41
----------------------------------------------------------------------------
���>>>>>COMPUTE�PIPE-FLOW�TRAVEL�TIME�THRU�SUBAREA<<<<<
���>>>>>USING�USER-SPECIFIED�PIPESIZE�(EXISTING�ELEMENT)<<<<<
============================================================================
���ELEVATION�DATA:�UPSTREAM(FEET)�=���338.37��DOWNSTREAM(FEET)�=���326.10
���FLOW�LENGTH(FEET)�=���318.00���MANNING'S�N�=��0.013
���DEPTH�OF�FLOW�IN��42.0�INCH�PIPE�IS���3.1�INCHES
���PIPE-FLOW�VELOCITY(FEET/SEC.)�=���6.45
���GIVEN�PIPE�DIAMETER(INCH)�=��42.00����NUMBER�OF�PIPES�=���1
���PIPE-FLOW(CFS)�=�������2.08
���PIPE�TRAVEL�TIME(MIN.)�=���0.82����Tc(MIN.)�=����9.24
���LONGEST�FLOWPATH�FROM�NODE����300.00�TO�NODE����305.00�=�����840.00�FEET.

****************************************************************************
���FLOW�PROCESS�FROM�NODE����305.00�TO�NODE����305.00�IS�CODE�=��81
----------------------------------------------------------------------------
���>>>>>ADDITION�OF�SUBAREA�TO�MAINLINE�PEAK�FLOW<<<<<
============================================================================
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��3.595
���*USER�SPECIFIED(GLOBAL):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.8500
���S.C.S.�CURVE�NUMBER�(AMC�II)�=��72
���AREA-AVERAGE�RUNOFF�COEFFICIENT�=�0.8500
���SUBAREA�AREA(ACRES)�=����0.51���SUBAREA�RUNOFF(CFS)�=����1.56
���TOTAL�AREA(ACRES)�=��������1.2���TOTAL�RUNOFF(CFS)�=�������3.54
���TC(MIN.)�=����9.24
============================================================================
���END�OF�STUDY�SUMMARY:
���TOTAL�AREA(ACRES)�����=��������1.2��TC(MIN.)�=������9.24
���PEAK�FLOW�RATE(CFS)���=�������3.54
============================================================================
============================================================================
���END�OF�RATIONAL�METHOD�ANALYSIS
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____________________________________________________________________________
****************************************************************************

�������������RATIONAL�METHOD�HYDROLOGY�COMPUTER�PROGRAM�PACKAGE
�������������Reference:�SAN�DIEGO�COUNTY�FLOOD�CONTROL�DISTRICT
��������������������������2003,1985,1981�HYDROLOGY�MANUAL
����������(c)�Copyright�1982-2016�Advanced�Engineering�Software�(aes)
��������������Ver.�23.0�Release�Date:�07/01/2016��License�ID�1452

����������������������������Analysis�prepared�by:

�����������������������PASCO�LARET�SUITER�&�ASSOCIATES�����������������������
�������������������������535�NORTH�HIGHWAY�101,�STE�A������������������������
����������������������������SOLANA�BEACH,�CA�92075���������������������������
���������������������������������858-259-8212��������������������������������

��**************************�DESCRIPTION�OF�STUDY�**************************
*�3342���TOWNE�CENTRE�VIEW�������������������������������������������������*
*�PROPOSED�CONDITION�������������������������������������������������������*
*�100-YR�������������������������������������������������������������������*
��**************************************************************************

���FILE�NAME:�3342P00.DAT���������������������������������������
���TIME/DATE�OF�STUDY:�11:19�07/09/2021
----------------------------------------------------------------------------
���USER�SPECIFIED�HYDROLOGY�AND�HYDRAULIC�MODEL�INFORMATION:
----------------------------------------------------------------------------
���USER�SPECIFIED�STORM�EVENT(YEAR)�=�100.00
���SPECIFIED�MINIMUM�PIPE�SIZE(INCH)�=���4.00
���SPECIFIED�PERCENT�OF�GRADIENTS(DECIMAL)�TO�USE�FOR�FRICTION�SLOPE�=�0.90
���RAINFALL-INTENSITY�ADJUSTMENT�FACTOR�=�1.000
���*USER�SPECIFIED:
���NUMBER�OF�[TIME,INTENSITY]�DATA�PAIRS�=��9
����1)���5.000;��4.400
����2)��10.000;��3.450
����3)��15.000;��2.900
����4)��20.000;��2.500
����5)��25.000;��2.200
����6)��30.000;��2.000
����7)��40.000;��1.700
����8)��50.000;��1.500
����9)��60.000;��1.300
���SAN�DIEGO�HYDROLOGY�MANUAL�"C"-VALUES�USED�FOR�RATIONAL�METHOD
���NOTE:�ONLY�PEAK�CONFLUENCE�VALUES�CONSIDERED
���*USER-DEFINED�STREET-SECTIONS�FOR�COUPLED�PIPEFLOW�AND�STREETFLOW�MODEL*
������HALF-��CROWN�TO���STREET-CROSSFALL:���CURB��GUTTER-GEOMETRIES:��MANNING
������WIDTH��CROSSFALL��IN-��/�OUT-/PARK-��HEIGHT��WIDTH��LIP���HIKE��FACTOR
NO.���(FT)�����(FT)����SIDE�/�SIDE/�WAY����(FT)����(FT)��(FT)��(FT)����(n)
===��=====��=========��=================��======��=====�======�=====�=======
���1���30.0�����20.0����0.018/0.018/0.020���0.67����2.00�0.0313�0.167�0.0150

���GLOBAL�STREET�FLOW-DEPTH�CONSTRAINTS:
�����1.�Relative�Flow-Depth�=��0.00�FEET
��������as�(Maximum�Allowable�Street�Flow�Depth)�- (Top-of-Curb)
�����2.�(Depth)*(Velocity)�Constraint�=��6.0�(FT*FT/S)
���*SIZE�PIPE�WITH�A�FLOW�CAPACITY�GREATER�THAN
����OR�EQUAL�TO�THE�UPSTREAM�TRIBUTARY�PIPE.*

****************************************************************************
���FLOW�PROCESS�FROM�NODE����100.00�TO�NODE����101.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(SUBAREA):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.7500
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���S.C.S.�CURVE�NUMBER�(AMC�II)�=���0
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������7.99
���TOTAL�AREA(ACRES)�=������2.42���TOTAL�RUNOFF(CFS)�=������7.99

****************************************************************************
���FLOW�PROCESS�FROM�NODE����200.00�TO�NODE����201.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(SUBAREA):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.5800
���S.C.S.�CURVE�NUMBER�(AMC�II)�=���0
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������3.45
���TOTAL�AREA(ACRES)�=������1.35���TOTAL�RUNOFF(CFS)�=������3.45

****************************************************************************
���FLOW�PROCESS�FROM�NODE����300.00�TO�NODE����301.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(SUBAREA):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.5200
���S.C.S.�CURVE�NUMBER�(AMC�II)�=���0
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������4.30
���TOTAL�AREA(ACRES)�=������1.88���TOTAL�RUNOFF(CFS)�=������4.30

****************************************************************************
���FLOW�PROCESS�FROM�NODE����400.00�TO�NODE����401.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(SUBAREA):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.5000
���S.C.S.�CURVE�NUMBER�(AMC�II)�=���0
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������1.87
���TOTAL�AREA(ACRES)�=������0.85���TOTAL�RUNOFF(CFS)�=������1.87

****************************************************************************
���FLOW�PROCESS�FROM�NODE����500.00�TO�NODE����501.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(SUBAREA):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.5000
���S.C.S.�CURVE�NUMBER�(AMC�II)�=���0
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������1.30
���TOTAL�AREA(ACRES)�=������0.59���TOTAL�RUNOFF(CFS)�=������1.30

****************************************************************************
���FLOW�PROCESS�FROM�NODE����600.00�TO�NODE����601.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(SUBAREA):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.5000
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���S.C.S.�CURVE�NUMBER�(AMC�II)�=���0
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������2.88
���TOTAL�AREA(ACRES)�=������1.31���TOTAL�RUNOFF(CFS)�=������2.88

****************************************************************************
���FLOW�PROCESS�FROM�NODE����700.00�TO�NODE����701.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(SUBAREA):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.5500
���S.C.S.�CURVE�NUMBER�(AMC�II)�=���0
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������9.99
���TOTAL�AREA(ACRES)�=������4.13���TOTAL�RUNOFF(CFS)�=������9.99

****************************************************************************
���FLOW�PROCESS�FROM�NODE����800.00�TO�NODE����801.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(SUBAREA):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.5100
���S.C.S.�CURVE�NUMBER�(AMC�II)�=���0
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������7.58
���TOTAL�AREA(ACRES)�=������3.38���TOTAL�RUNOFF(CFS)�=������7.58

****************************************************************************
���FLOW�PROCESS�FROM�NODE����900.00�TO�NODE����901.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(SUBAREA):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.6300
���S.C.S.�CURVE�NUMBER�(AMC�II)�=���0
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������9.42
���TOTAL�AREA(ACRES)�=������3.40���TOTAL�RUNOFF(CFS)�=������9.42

****************************************************************************
���FLOW�PROCESS�FROM�NODE���1000.00�TO�NODE���1001.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(SUBAREA):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.5000
���S.C.S.�CURVE�NUMBER�(AMC�II)�=���0
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������1.12
���TOTAL�AREA(ACRES)�=������0.51���TOTAL�RUNOFF(CFS)�=������1.12

****************************************************************************
���FLOW�PROCESS�FROM�NODE���1100.00�TO�NODE���1101.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(SUBAREA):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.5700

3

���S.C.S.�CURVE�NUMBER�(AMC�II)�=���0
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������2.86
���TOTAL�AREA(ACRES)�=������1.14���TOTAL�RUNOFF(CFS)�=������2.86

****************************************************************************
���FLOW�PROCESS�FROM�NODE���1200.00�TO�NODE���1201.00�IS�CODE�=��22
----------------------------------------------------------------------------
���>>>>>RATIONAL�METHOD�INITIAL�SUBAREA�ANALYSIS<<<<<
============================================================================
���*USER�SPECIFIED(SUBAREA):
���NEIGHBORHOOD�COMMERCIAL�RUNOFF�COEFFICIENT�=�.6800
���S.C.S.�CURVE�NUMBER�(AMC�II)�=���0
���USER�SPECIFIED�Tc(MIN.)�=����5.000
����100�YEAR�RAINFALL�INTENSITY(INCH/HOUR)�=��4.400
���SUBAREA�RUNOFF(CFS)�=������1.35
���TOTAL�AREA(ACRES)�=������0.45���TOTAL�RUNOFF(CFS)�=������1.35
============================================================================
���END�OF�STUDY�SUMMARY:
���TOTAL�AREA(ACRES)�����=��������0.4��TC(MIN.)�=������5.00
���PEAK�FLOW�RATE(CFS)���=�������1.35
============================================================================
============================================================================
���END�OF�RATIONAL�METHOD�ANALYSIS
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Detention Output 



1L

Inflow to VAULT-A1

4L

Inflow to VAULT-A2

5P

VAULT-A2

9P

VAULT-D2

10L

Inflow to VAULT-C2

11L

Inflow to VAULT-D1

12L

Inflow to VAULT-D2

14L

Inflow to VAULT-D4a

15L

Inflow to VAULT-D4b

17P

VAULT-A1

18P

VAULT-D4a

22P

VAULT-C2

23P

VAULT-D1

24P

VAULT-D4b
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Summary for Link 1L: Inflow to VAULT-A1

Inflow = 7.92 cfs @ 4.08 hrs,  Volume= 0.349 af
Primary = 7.92 cfs @ 4.08 hrs,  Volume= 0.349 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

DISCHARGE Imported from VAULT-A1 RatHydro.csv

Link 1L: Inflow to VAULT-A1
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Summary for Pond 17P: VAULT-A1

Inflow = 7.92 cfs @ 4.08 hrs,  Volume= 0.349 af
Outflow = 6.19 cfs @ 4.11 hrs,  Volume= 0.349 af,  Atten= 22%,  Lag= 1.8 min
Primary = 6.19 cfs @ 4.11 hrs,  Volume= 0.349 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 105.55' @ 4.11 hrs   Surf.Area= 1,700 sf   Storage= 9,428 cf

Plug-Flow detention time= 539.6 min calculated for 0.349 af (100% of inflow)
Center-of-Mass det. time= 539.6 min ( 751.1 - 211.5 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 9,639 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

100.00 1,700 0 0 1,700
101.00 1,700 1,700 1,700 1,846
102.00 1,700 1,700 3,400 1,992
103.00 1,700 1,700 5,100 2,138
104.00 1,700 1,700 6,800 2,285
105.17 1,700 1,989 8,789 2,456
105.67 1,700 850 9,639 2,529

Device Routing     Invert Outlet Devices

#1 Primary 100.00' 12.0"  Round Culvert   
L= 10.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 100.00' / 99.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 100.00' 1.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 105.17' Custom Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  0.50  0.50   
Width (feet)  8.00  8.00  0.00   

Primary OutFlow  Max=6.15 cfs @ 4.11 hrs  HW=105.54'   (Free Discharge)
1=Culvert  (Passes 6.15 cfs of 10.62 cfs potential flow)

2=Orifice  (Orifice Controls 0.14 cfs @ 11.27 fps)
3=Custom Weir  (Weir Controls 6.02 cfs @ 2.01 fps)
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Pond 17P: VAULT-A1

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

8

7

6

5

4

3

2

1

0

Peak Elev=105.55'

Storage=9,428 cf

7.92 cfs

6.19 cfs



Type II 24-hr  Rainfall=2.80"3342
  Printed  7/9/2021Prepared by Pasco Laret Suiter & Associates

Page 6HydroCAD® 10.10-6a  s/n 10097  © 2020 HydroCAD Software Solutions LLC

Summary for Link 4L: Inflow to VAULT-A2

Inflow = 3.42 cfs @ 4.08 hrs,  Volume= 0.146 af
Primary = 3.42 cfs @ 4.08 hrs,  Volume= 0.146 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond 5P : VAULT-A2

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

DISCHARGE Imported from VAULT-A2 RatHydro.csv

Link 4L: Inflow to VAULT-A2
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Summary for Pond 5P: VAULT-A2

Inflow = 3.42 cfs @ 4.08 hrs,  Volume= 0.146 af
Outflow = 3.34 cfs @ 4.08 hrs,  Volume= 0.146 af,  Atten= 2%,  Lag= 0.4 min
Primary = 3.34 cfs @ 4.08 hrs,  Volume= 0.146 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 105.47' @ 4.08 hrs   Surf.Area= 500 sf   Storage= 2,737 cf

Plug-Flow detention time= 327.9 min calculated for 0.146 af (100% of inflow)
Center-of-Mass det. time= 327.7 min ( 541.6 - 213.8 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 2,835 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

100.00 500 0 0 500
101.00 500 500 500 579
102.00 500 500 1,000 659
103.00 500 500 1,500 738
104.00 500 500 2,000 817
105.17 500 585 2,585 910
105.67 500 250 2,835 949

Device Routing     Invert Outlet Devices

#1 Primary 100.00' 12.0"  Round Culvert   
L= 10.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 100.00' / 99.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 100.00' 0.9" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 105.17' Custom Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  0.50  0.50   
Width (feet)  6.00  6.00  0.00   

Primary OutFlow  Max=3.32 cfs @ 4.08 hrs  HW=105.47'   (Free Discharge)
1=Culvert  (Passes 3.32 cfs of 10.54 cfs potential flow)

2=Orifice  (Orifice Controls 0.05 cfs @ 11.23 fps)
3=Custom Weir  (Weir Controls 3.27 cfs @ 1.80 fps)
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Pond 5P: VAULT-A2
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Summary for Link 10L: Inflow to VAULT-C2

Inflow = 9.90 cfs @ 4.08 hrs,  Volume= 0.432 af
Primary = 9.90 cfs @ 4.08 hrs,  Volume= 0.432 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

DISCHARGE Imported from VAULT-C2 RatHydro.csv

Link 10L: Inflow to VAULT-C2
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Summary for Pond 22P: VAULT-C2

Inflow = 9.90 cfs @ 4.08 hrs,  Volume= 0.432 af
Outflow = 0.77 cfs @ 4.52 hrs,  Volume= 0.432 af,  Atten= 92%,  Lag= 26.7 min
Primary = 0.77 cfs @ 4.52 hrs,  Volume= 0.432 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 107.10' @ 4.52 hrs   Surf.Area= 2,000 sf   Storage= 14,192 cf

Plug-Flow detention time= 661.1 min calculated for 0.432 af (100% of inflow)
Center-of-Mass det. time= 661.5 min ( 873.5 - 212.0 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 20,000 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

100.00 2,000 0 0 2,000
101.00 2,000 2,000 2,000 2,159
102.00 2,000 2,000 4,000 2,317
103.00 2,000 2,000 6,000 2,476
104.00 2,000 2,000 8,000 2,634
104.50 2,000 1,000 9,000 2,713
105.00 2,000 1,000 10,000 2,793
106.00 2,000 2,000 12,000 2,951
107.00 2,000 2,000 14,000 3,110
108.00 2,000 2,000 16,000 3,268
109.00 2,000 2,000 18,000 3,427
109.50 2,000 1,000 19,000 3,506
110.00 2,000 1,000 20,000 3,585

Device Routing     Invert Outlet Devices

#1 Primary 100.00' 18.0"  Round Culvert   
L= 10.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 100.00' / 99.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 100.00' 1.4" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 104.50' 6.0" W x 2.0" H Vert. Orifice    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 109.50' Custom Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  0.50  0.50   
Width (feet)  12.00  12.00  0.00   

Primary OutFlow  Max=0.77 cfs @ 4.52 hrs  HW=107.10'   (Free Discharge)
1=Culvert  (Passes 0.77 cfs of 26.79 cfs potential flow)

2=Orifice  (Orifice Controls 0.14 cfs @ 12.77 fps)
3=Orifice  (Orifice Controls 0.64 cfs @ 7.63 fps)
4=Custom Weir  ( Controls 0.00 cfs)
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Pond 22P: VAULT-C2
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Summary for Link 11L: Inflow to VAULT-D1

Inflow = 7.52 cfs @ 4.08 hrs,  Volume= 0.328 af
Primary = 7.52 cfs @ 4.08 hrs,  Volume= 0.328 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

DISCHARGE Imported from VAULT-D1 RatHydro.csv

Link 11L: Inflow to VAULT-D1
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Summary for Pond 23P: VAULT-D1

Inflow = 7.52 cfs @ 4.08 hrs,  Volume= 0.328 af
Outflow = 3.64 cfs @ 4.14 hrs,  Volume= 0.328 af,  Atten= 52%,  Lag= 3.7 min
Primary = 3.64 cfs @ 4.14 hrs,  Volume= 0.328 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 105.39' @ 4.14 hrs   Surf.Area= 1,800 sf   Storage= 9,711 cf

Plug-Flow detention time= 628.4 min calculated for 0.328 af (100% of inflow)
Center-of-Mass det. time= 628.8 min ( 840.8 - 212.0 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 10,206 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

100.00 1,800 0 0 1,800
101.00 1,800 1,800 1,800 1,950
102.00 1,800 1,800 3,600 2,101
103.00 1,800 1,800 5,400 2,251
104.00 1,800 1,800 7,200 2,402
105.00 1,800 1,800 9,000 2,552
105.17 1,800 306 9,306 2,578
105.67 1,800 900 10,206 2,653

Device Routing     Invert Outlet Devices

#1 Primary 100.00' 12.0"  Round Culvert   
L= 10.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 100.00' / 99.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 100.00' 1.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 105.17' Custom Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  0.50  0.50   
Width (feet)  10.00  10.00  0.00   

Primary OutFlow  Max=3.62 cfs @ 4.14 hrs  HW=105.39'   (Free Discharge)
1=Culvert  (Passes 3.62 cfs of 10.46 cfs potential flow)

2=Orifice  (Orifice Controls 0.14 cfs @ 11.12 fps)
3=Custom Weir  (Weir Controls 3.48 cfs @ 1.55 fps)
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Pond 23P: VAULT-D1

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

8

7

6

5

4

3

2

1

0

Peak Elev=105.39'

Storage=9,711 cf

7.52 cfs

3.64 cfs



3342
  Printed  9/29/2020Prepared by Pasco Laret Suiter & Associates

Page 34HydroCAD® 10.10-4b  s/n 10097  © 2020 HydroCAD Software Solutions LLC

Summary for Link 12L: Inflow to VAULT-D2

Inflow = 9.34 cfs @ 4.08 hrs,  Volume= 0.409 af
Primary = 9.34 cfs @ 4.08 hrs,  Volume= 0.409 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

DISCHARGE Imported from VAULT-D2 RatHydro.csv

Link 12L: Inflow to VAULT-D2
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Summary for Pond 9P: VAULT-D2

Inflow = 9.34 cfs @ 4.08 hrs,  Volume= 0.409 af
Outflow = 8.81 cfs @ 4.09 hrs,  Volume= 0.409 af,  Atten= 6%,  Lag= 0.7 min
Primary = 8.81 cfs @ 4.09 hrs,  Volume= 0.409 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 105.58' @ 4.09 hrs   Surf.Area= 1,800 sf   Storage= 10,047 cf

Plug-Flow detention time= 513.3 min calculated for 0.409 af (100% of inflow)
Center-of-Mass det. time= 513.2 min ( 725.3 - 212.1 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 10,206 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

100.00 1,800 0 0 1,800
101.00 1,800 1,800 1,800 1,950
102.00 1,800 1,800 3,600 2,101
103.00 1,800 1,800 5,400 2,251
104.00 1,800 1,800 7,200 2,402
105.00 1,800 1,800 9,000 2,552
105.17 1,800 306 9,306 2,578
105.67 1,800 900 10,206 2,653

Device Routing     Invert Outlet Devices

#1 Primary 100.00' 12.0"  Round Culvert   
L= 10.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 100.00' / 99.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 100.00' 1.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 105.17' Custom Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  0.50  0.50   
Width (feet)  10.00  10.00  0.00   

Primary OutFlow  Max=8.79 cfs @ 4.09 hrs  HW=105.58'   (Free Discharge)
1=Culvert  (Passes 8.79 cfs of 10.66 cfs potential flow)

2=Orifice  (Orifice Controls 0.14 cfs @ 11.31 fps)
3=Custom Weir  (Weir Controls 8.65 cfs @ 2.10 fps)



3342
  Printed  9/29/2020Prepared by Pasco Laret Suiter & Associates

Page 31HydroCAD® 10.10-4b  s/n 10097  © 2020 HydroCAD Software Solutions LLC

Pond 9P: VAULT-D2
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Summary for Link 14L: Inflow to VAULT-D4a

Inflow = 2.84 cfs @ 4.08 hrs,  Volume= 0.122 af
Primary = 2.84 cfs @ 4.08 hrs,  Volume= 0.122 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

DISCHARGE Imported from VAULT-D4a RatHydro.csv
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Summary for Pond 18P: VAULT-D4a

Inflow = 2.84 cfs @ 4.08 hrs,  Volume= 0.122 af
Outflow = 0.26 cfs @ 4.45 hrs,  Volume= 0.122 af,  Atten= 91%,  Lag= 22.2 min
Primary = 0.26 cfs @ 4.45 hrs,  Volume= 0.122 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 104.17' @ 4.45 hrs   Surf.Area= 1,000 sf   Storage= 4,171 cf

Plug-Flow detention time= 1,152.6 min calculated for 0.122 af (100% of inflow)
Center-of-Mass det. time= 1,152.6 min ( 1,364.9 - 212.3 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 5,670 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

100.00 1,000 0 0 1,000
101.00 1,000 1,000 1,000 1,112
102.00 1,000 1,000 2,000 1,224
103.00 1,000 1,000 3,000 1,336
104.00 1,000 1,000 4,000 1,448
105.00 1,000 1,000 5,000 1,560
105.17 1,000 170 5,170 1,580
105.67 1,000 500 5,670 1,636

Device Routing     Invert Outlet Devices

#1 Primary 100.00' 12.0"  Round Culvert   
L= 10.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 100.00' / 99.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 100.00' 0.8" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 104.00' 12.0" W x 3.0" H Vert. Orifice    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 105.17' Custom Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  0.50  0.50   
Width (feet)  5.00  5.00  0.00   

Primary OutFlow  Max=0.26 cfs @ 4.45 hrs  HW=104.17'   (Free Discharge)
1=Culvert  (Passes 0.26 cfs of 9.06 cfs potential flow)

2=Orifice  (Orifice Controls 0.03 cfs @ 9.79 fps)
3=Orifice  (Orifice Controls 0.23 cfs @ 1.33 fps)
4=Custom Weir  ( Controls 0.00 cfs)
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Pond 18P: VAULT-D4a
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Summary for Link 15L: Inflow to VAULT-D4b

Inflow = 1.34 cfs @ 4.08 hrs,  Volume= 0.060 af
Primary = 1.34 cfs @ 4.08 hrs,  Volume= 0.060 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

DISCHARGE Imported from VAULT-D4b RatHydro.csv

Link 15L: Inflow to VAULT-D4b

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

1

0

DISCHARGE

Imported from

VAULT-D4b RatHydro.csv

1.34 cfs

1.34 cfs



3342
  Printed  9/29/2020Prepared by Pasco Laret Suiter & Associates

Page 45HydroCAD® 10.10-4b  s/n 10097  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 24P: VAULT-D4b

Inflow = 1.34 cfs @ 4.08 hrs,  Volume= 0.060 af
Outflow = 0.10 cfs @ 5.50 hrs,  Volume= 0.060 af,  Atten= 93%,  Lag= 85.3 min
Primary = 0.10 cfs @ 5.50 hrs,  Volume= 0.060 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 105.20' @ 5.50 hrs   Surf.Area= 400 sf   Storage= 2,081 cf

Plug-Flow detention time= 731.9 min calculated for 0.060 af (100% of inflow)
Center-of-Mass det. time= 732.1 min ( 946.1 - 214.0 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 2,268 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

100.00 400 0 0 400
101.00 400 400 400 471
102.00 400 400 800 542
103.00 400 400 1,200 613
104.00 400 400 1,600 684
105.17 400 468 2,068 767
105.67 400 200 2,268 802

Device Routing     Invert Outlet Devices

#1 Primary 100.00' 12.0"  Round Culvert   
L= 10.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 100.00' / 99.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 100.00' 0.7" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 105.17' Custom Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  0.50  0.50   
Width (feet)  3.00  3.00  0.00   

Primary OutFlow  Max=0.09 cfs @ 5.50 hrs  HW=105.20'   (Free Discharge)
1=Culvert  (Passes 0.09 cfs of 10.25 cfs potential flow)

2=Orifice  (Orifice Controls 0.03 cfs @ 10.95 fps)
3=Custom Weir  (Weir Controls 0.06 cfs @ 0.60 fps)
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Pond 24P: VAULT-D4b
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Appendix 4 

Summit Pointe Plaza Grading Plans, PTS 6109 
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