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Project Summary: 
 
Project Name:   Bridge Park Block B 
Location: City of Dublin, Ohio 
Type:   Stormwater Management Plan 
Reviewing Agency: City of Dublin 
 
Hydrologic Summary: 
 
Rainfall Data:  City of Dublin Stormwater Management Design Manual 
 
   1-yr  2.20” 
   2-yr  2.63” 
   5-yr  3.24” 
   10-yr  3.74” 
   25-yr  4.44” 
   50-yr  5.02” 
   100-yr  5.63” 
 
Rainfall Distribution:   NRCS Type II 24 hour 
Detention Policy:   City of Dublin 
Water Quality:    City of Dublin, Ohio EPA 
Hydrology Modeling Program:  HydroCAD 10.00 
 
Design Summary:  
 
Detention: Not required due to project being located within the “Bridge 

Street District East A Exemption Area” 
Water Quality:    Bio-retention Basins, StormTech Isolator Rows 
Receiving Water Body: Scioto River  
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1.0 INTRODUCTION 

 

The following report provides a detailed analysis and design of the stormwater management plan for the 
Bridge Park Block B redevelopment project in the City of Dublin, Ohio. The proposed site is located 
southeast of the intersection of Dale Drive and Riverside Drive. The proposed project will disturb 3.55 
acres of existing commercial development and is proposing to add four new mix-used buildings. This 
project is not required to provide stormwater quantity control due to its location within the “Bridge Street 
District East A Exemption Area” as shown on Figure 2-1 within the City of Dublin Stormwater Management 
Design Manual. A portion of the project area will be routed to the two proposed bio-retention basins and 
StormTech Isolator Rows for post-construction water quality treatment. Runoff from the site discharges to 
the Scioto River which is located directly west of the project area.  
 
2.0 HYDROLOGIC ANALYSIS 
 

Hydrologic parameters such as Runoff Curve Number (RCN) and Time of Concentration were determined 
using standard Natural Resources Conservation Service (NRCS) methodology. The 1-, 2-, 5-, 10-, 25-, 50-, 
and 100-year storm event discharge amounts were calculated using the NRCS TR-55 method. This analysis 
reflects the NRCS Type II distribution, 24-hr storm duration. Rainfall depths were obtained from the City of 
Dublin Stormwater Management Design Manual. The peak flow rates were computed using the HydroCAD 
10.00 computer program. 
 
3.0 EXISTING CONDITIONS ANALYSIS 

 

The existing condition project area, as shown in Exhibit 1 in Appendix C, is comprised of two subareas, 
Existing LOD 01 and Existing LOD 02 (LOD = Limits of Disturbance). Existing LOD 01 consists of 2.25 acres 
of impervious area and open space in Type “C” Soils (Milton Silt Loam) which corresponds to a Runoff 
Curve Number of 95 (based on the area being 86% impervious).  
 
Existing 02 consists of 1.30 acres of impervious area and open space in Type “C” Soils (Milton Silt Loam) 
which corresponds to a Runoff Curve Number of 96 (based on the area being 92% impervious). The 
existing site characteristics are shown in Table 1. 
 

Table 1 
Existing Subarea Characteristics 

Subarea 
Identifier 

Tributary 
Area 

(acres) Land Usage 
% 

Impervious 

Composite 
Runoff 
Curve 

Number 

Existing LOD 01 2.25 Impervious Area, Open Space 86% 95 

Existing LOD 02 1.30 Impervious Area, Open Space 92% 96 

Total 3.55 - - - 
 

The proposed redevelopment is located within the “Bridge Street District East A Exemption Area” and will 
not be required to provide stormwater quantity control. Since there is no detention requirement, no existing 
condition peak flow rate analysis has been performed. 
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4.0 PROPOSED CONDITIONS ANALYSIS 

 

Exhibit 2, provided within Appendix C, shows the post-developed site condition. The proposed 
development will utilize two bio-retention basins (Bio-Basin 01 and Bio-Basin 02) and an underground 
StormTech system (StormTech 01) to meet post-construction water quality requirements. The post-
developed site is comprised of four subareas: Proposed LOD 01, Proposed LOD 02, Subarea 01 and 
Subarea 02. The post-developed 3.55 acre project area is encompassed within Proposed LOD 01 and 
Proposed LOD 02 which can be compared to the existing condition subareas. Subarea 01 represents the 
amount of rooftop area from Building B4 that will be directed to the proposed Bio-Basin 01. Runoff from 
Subarea 01 and Bio-Basin 01 will receive supplemental treatment within the StormTech Isolator Rows, 
labeled as StormTech 01, situated downstream of Bio-Basin 01. Subarea 02 represents the amount of 
rooftop area from Building B1 that will be directed to the proposed Bio-Basin 02. 
 
The remaining project area outside of Subareas 01 and 02 will be directly routed to the onsite storm 
sewer system which discharges to the public storm sewer systems within the adjacent public roadways. All 
stormwater runoff from the project area will discharge directly to the Scioto River, situated west of the 
project area.  The post-developed subarea characteristics are summarized in Table 2.  

 
Table 2 

Post-developed Subarea Characteristics 

Subarea Identifier 
Tributary 

Area (acres) Land Usage 
% 

Impervious 

Composite 
Runoff 
Curve 

Number 

Time of 
Concentration 

(min) 

Proposed LOD 01 2.25 
Buildings B3 and B4,  

Bio-Basin 01 97% 97 5.0 

Proposed LOD 02 1.30 
Buildings B1 and B2,  

Bio-Basin 02 98% 98 5.0 

Total Proposed LOD 3.55     

Subarea 01* 1.00 
Building B4,  
Bio-Basin 01 100% 98 5.0 

Subarea 02** 0.50 
Building B1,  
Bio-Basin 02 100% 98 5.0 

Total 1.50 - - - - 
*Discharges to Bio-Basin 01 and StormTech 01 
**Discharges to Bio-Basin 02 
 
5.0 OUTLET DESIGN 

 

The function of the outlet control structures for the proposed stormwater management features are 
described below. Outlet details and elevations will be finalized with construction plans and summarized in 
a revised stormwater management report. 
 
The proposed bio-retention basins, Bio-Basin 01 and Bio-Basin 02, will be situated in an offline 
configuration from the building roof drains and downstream storm sewer system. The proposed roof drain 
will come into a “diversion” structure at an elevation below the bottom of the proposed bio-retention basin 
surface. Within the diversion structure, a weir wall will be placed to force stormwater runoff coming from 
the roof drain to back-up until it reaches the elevation of an open window which directs runoff to the bio-
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retention surface. As runoff continues to pond up in the diversion structure and bio-retention basin, it will 
overtop the weir wall and direct runoff to the downstream storm sewer system. Runoff that gets trapped 
behind the weir wall (below the crest of the weir wall) and lower than the window will be drained by a 
small diameter relief orifice at the bottom of the weir wall which directs the runoff to the downstream 
storm sewer on the opposite side of the wall. 
 
The proposed StormTech Isolator Row system, which is located downstream of Bio-Basin 01, will also be 
situated in an offline configuration to allow larger storm events to bypass the water quality feature. A weir 
wall be used to direct the water quality flow into StormTech Isolator Row which will then discharge the 
clean runoff on the downstream side of the weir wall. 

 
6.0 POST-CONTRUCTION WATER QUALITY 

 
The proposed project is classified as a redevelopment project per the EPA General Permit. Strategies to 
meet the requirements include treating at least 20% of the existing impervious area; reduce the impervious 
area by 20%, or a combination of the two. It is also required that 100% of the water quality volume for 
new impervious area be treated. The project will treat more than 20% of the required water quality 
volume from existing impervious/pervious areas and 100% of new impervious areas to meet water quality 
requirements. The project area associated with the redevelopment condition is 3.55 acres of which 3.13 
acres is existing impervious area and 3.47 acres is proposed impervious area. The required amount of 
redevelopment water quality volume treatment for the entire project area (3.55 acres) is 2,136 cubic feet, 
or 0.049 acre-feet. Water quality calculations are provided within Appendix A. 
 
Impervious areas within the development are tributary to the proposed bio-retention basins and StormTech 
Isolator Row. To determine the amount of surface area that is required for the bio-retention basins, the 
water quality volume for the tributary area was calculated. Per the City of Dublin Stormwater 
Management Design Manual, the required bio-retention basin surface areas are shown in Table 3. 
 

Table 3 
Bio-retention Surface Area Requirements 

Bio-retention 
Basin 

Subarea 
Identifier 

Tributary area 
(acres) 

Calculated 
Water 
Quality 
Volume 
(ac-ft) 

Required Bio-
retention 

Surface Area 
(ft²) 

Provided Bio-
retention 

Surface Area 
(ft²) 

01 Subarea 01 1.00 0.050 1678 302 

02 Subarea 02 0.50 0.025 839 245 

Total - 1.50 0.075 2,518 547 
 
Due to the bio-retention basins providing insufficient surface area to treat the required water quality 
volume, the Bio-Basin 01 will be supplemented with a StormTech Isolator Row situated downstream of the 
Bio-Basin 01. Due to site constraints and insufficient room for a traditional water quality BMP, the 
StormTech Isolator Row will be utilized as a supplemental BMP to assist with meeting the 80% TSS Removal 
requirement. The proposed StormTech Isolator Row, labeled as StormTech 01, will provide full treatment of 
Subarea 01 which exceeds and meets the water quality requirements for the 3.55 acre project area. The 
use of a StormTech Isolator row as a water quality BMP has been justified by independent testing. 
Included within Appendix A of this report is a document presenting the results of TSS removal testing of the 
StormTech Isolator Row. There is no drawdown requirement for this site due to the project directly 
discharging to the Scioto River. 
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The StormTech Isolator Row is designed to trap sediment and pollutants. The Isolator Row is lined with a 
geo-textile fabric, which keep sediment and pollutants within the Isolator Row where they will be removed 
periodically based on a proposed maintenance schedule (typically every 6-12 months, the frequency 
based on first year observations). The water quality flow that is generated from the water quality event 
will be routed to the Isolator Row where it will be filtered before it can reach the proposed outlet control 
structure.  
 
To calculate a water quality flow for determining the required amount of Isolator Row chambers, a 
HydroCAD model was created to determine the peak runoff rate based on a rainfall depth of 0.75”. 
Accurate modeling of runoff from a common rainfall event was accomplished by using the 2-hour duration, 
0-10 mi², 1st Quartile, 50% Huff distribution with a rainfall depth of 0.75”. Adjustments to the Runoff 
Curve Number were made so as to produce a runoff volume equal to, or slightly higher than, the 
calculated water quality volume. A curve number of 99 was found to generate the calculated water 
quality volumes (runoff volumes).  
 
The MC-3500 chamber is recommended for this application due to the restricted amount of space 
available. Each chamber is 85.4 inches long with a width of 51 inches. Each chamber is rated to treat 2.5 
gallons per minute per square foot of chamber bed area. The MC-3500 has a chamber bed area of 43.2 
square feet per chamber which is being provided in an offline configuration as shown on Exhibit 2. Water 
quality calculations to determine the number of required chambers and information on the MC-3500 
chamber are provided in Appendix A and are summarized in Table 4 below. 
 

Table 4 
StormTech Sizing Calculations 

Subarea 
Identifier 

StormTech 
Identifier 

Tributary area 
(acres) 

Calculated 
Water 
Quality 
Volume 
(ac-ft) 

Water 
Quality 

Flow 
(cfs) 

Required 
Number of 
MC-3500 
Chambers 

Provided 
Number of 
MC-3500 
Chambers 

Subarea 01 01 1.00 0.050 0.95 4 5 
 
The StormTech system will treat a tributary area of 1.00 acres (Subarea 01). The required water quality 
volume to be treated for the 3.55 acres of disturbance is 2,136 cubic feet, or 0.049 acre-feet. The 
StormTech Isolator Row will treat a water quality volume of 0.050 ac-ft or 2,178 cubic feet.  
 
7.0 CONCLUSION 

 
The proposed stormwater management plan for the Bridge Park Block B meets all requirements for both 
the City of Dublin and the Ohio EPA.  
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APPENDIX A: 
 

Water Quality Calculations



Water Quality Volume Calculation Spreadsheet

Project Name: Bridge Park Block B

Limits of Distrubance = 3.55 acres

Redevelopment Area = 3.21 acres (3.13 acres of ex. Impervious area)

New Impervious Area= 0.34 acres

3.55 acres

Per redevelopment requirements only 20% of water quality volume for 

the existing impervious area and open space will require treatment:

Existing Impervious Area  and Open Space (Redevelopment Area)

Area = 3.21 acres

% imp = 0.95

C = 0.80

WQv = 0.160 ac-ft

or… 6982 ft³

20% of WQv = 1396 ft³

Per redevelopment requirements,100% of water quality volume for new 

impervious area will require treatment:

New Impervious Area

Area = 0.34 acres

% imp = 0.95

C = 0.80

WQv = 0.017 ac-ft

or… 740 ft³

100% of WQv = 740 ft³

Total Required WQv = 2136 ft³

WQ Calculation Summary

Required WQv = 2136 ft³

Provided WQv = 2178 ft³ (in StormTech 01)

Water quality volume calculated using the Ohio EPA formula CPA/12

The "C" coefficient was calculated using the ASCE method

C= 0.858i^3 - 0.778i^2 + 0.774i + 0.04

Ohio EPA formula

WQv = CPA/12

A = area (acres)

P = 0.75"

C = (see above)



Project Name: Bridge Park Block B

Subarea 01 Subarea 02

Area = 1.00 acres Area = 0.50 acres

% imp = 0.95 % imp = 0.95

C = 0.80 C = 0.80

WQv = 0.050 ac-ft WQv = 0.025 ac-ft

WQf = 0.95 cfs WQf = 0.48 cfs

Water quality volume calculated using the Ohio EPA formula CPA/12

The "C" coefficient was calculated using the ASCE method

C= 0.858i^3 - 0.778i^2 + 0.774i + 0.04

Ohio EPA formula

WQv = CPA/12

A = area (acres)

P = 0.75"

C = (see previous page)

Bio Basin 01 Bio Basin 02

Subarea 01 Subarea 02

WQv = 0.050 ac-ft WQv = 0.025 ac-ft

d = 2.00 ft d = 2.00 ft

K = 1.2x10
-5

ft/s K = 1.2x10
-5

ft/s

T = 24 hr T = 24 hr

h = 0.50 ft h = 0.50 ft

A = 0.039 acres A = 0.019 acres

or or

A = 1,678 ft
2

A = 839 ft
2

Area required = 1678 ft
2

Area required = 839 ft
2

Area provided = 302 ft
2

Area provided = 245 ft
2

A=WQv*ds/(3600*K*(hs+ds)*ts)

ds = planting media depth = 2 ft

hs = average depth water = 1/2 maximum depth = 0.90 feet/2 = 0.45 feet

K = planting media permeability=1.2x10
-5

 ft/sec

ts = drawdown time = 24 hours

Water Quality Volume Calculation Spreadsheet

Surface Area Calculations



Water Quality Peak Flow Calculation Spreadsheet

Project Name: Bridge Park Block B

StormTech Isolator Row

Use NRCS method to determine peak flow during 2-hour duration, 0.75" rainfall event

Impervious and pervious area runoff volume modeled seperately to more accurately predict peak flow

Rainfall distribution, Huff, 1st quartile, 2-hour duration storm, 0-10 sq. mile, 50% probability curve

Subarea 01 Isolator Row

Water Quality Peak Flow = 0.95 cfs

Water Quality Volume = 0.05 ac-ft

Required Isolator Area = 170.544 sq. ft. (2.5 gpm/ft^2)

Chamber Model = MC3500

Chamber floor area = 43.2 sq. ft. (per chamber)

Required Chambers = 4

Provided Chambers = 5



26S

WQf Subarea 02

39S

WQf Subarea 01

Routing Diagram for 20131481 - Block B
Prepared by Symanetc,  Printed 6/23/2015

HydroCAD® 10.00-13  s/n 07459  © 2014 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Huff 0-10sm 1Q 2.00 hrs  WQ Rainfall=0.75"20131481 - Block B
  Printed  6/23/2015Prepared by Symanetc

Page 2HydroCAD® 10.00-13  s/n 07459  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 26S: WQf Subarea 02

Runoff = 0.48 cfs @ 0.30 hrs,  Volume= 0.027 af,  Depth= 0.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Huff 0-10sm 1Q 2.00 hrs  WQ Rainfall=0.75"

Area (ac) CN Description

* 0.500 99

0.500 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 26S: WQf Subarea 02

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Huff 0-10sm 1Q 2.00 hrs

WQ Rainfall=0.75"

Runoff Area=0.500 ac

Runoff Volume=0.027 af

Runoff Depth=0.64"

Tc=5.0 min

CN=99

0.48 cfs
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Summary for Subcatchment 39S: WQf Subarea 01

Runoff = 0.95 cfs @ 0.30 hrs,  Volume= 0.053 af,  Depth= 0.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Huff 0-10sm 1Q 2.00 hrs  WQ Rainfall=0.75"

Area (ac) CN Description

* 1.000 99

1.000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 39S: WQf Subarea 01

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Huff 0-10sm 1Q 2.00 hrs

WQ Rainfall=0.75"

Runoff Area=1.000 ac

Runoff Volume=0.053 af

Runoff Depth=0.64"

Tc=5.0 min

CN=99

0.95 cfs
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8S

Existing LOD 01

9S

Existing LOD 02

40S

Proposed LOD 01

41S

Proposed LOD 02

Routing Diagram for 20131481 - Block B
Prepared by Symanetc,  Printed 6/23/2015

HydroCAD® 10.00-13  s/n 07459  © 2014 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type II 24-hr  1 year Rainfall=2.20"20131481 - Block B
  Printed  6/23/2015Prepared by Symanetc

Page 2HydroCAD® 10.00-13  s/n 07459  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 8S: Existing LOD 01

Runoff = 5.64 cfs @ 11.95 hrs,  Volume= 0.314 af,  Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  1 year Rainfall=2.20"

Area (ac) CN Description

* 1.930 98
* 0.320 74

2.250 95 Weighted Average
0.320 14.22% Pervious Area
1.930 85.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 8S: Existing LOD 01

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

6

5

4

3

2

1

0

Type II 24-hr

1 year Rainfall=2.20"

Runoff Area=2.250 ac

Runoff Volume=0.314 af

Runoff Depth=1.67"

Tc=5.0 min

CN=95

5.64 cfs



Type II 24-hr  1 year Rainfall=2.20"20131481 - Block B
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Summary for Subcatchment 9S: Existing LOD 02

Runoff = 3.29 cfs @ 11.95 hrs,  Volume= 0.192 af,  Depth= 1.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  1 year Rainfall=2.20"

Area (ac) CN Description

1.200 98 Paved parking, HSG C
0.100 74 >75% Grass cover, Good, HSG C

1.300 96 Weighted Average
0.100 7.69% Pervious Area
1.200 92.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: Existing LOD 02

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

3

2

1

0

Type II 24-hr

1 year Rainfall=2.20"

Runoff Area=1.300 ac

Runoff Volume=0.192 af

Runoff Depth=1.77"

Tc=5.0 min

CN=96

3.29 cfs



Type II 24-hr  1 year Rainfall=2.20"20131481 - Block B
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Summary for Subcatchment 40S: Proposed LOD 01

Runoff = 5.89 cfs @ 11.95 hrs,  Volume= 0.350 af,  Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  1 year Rainfall=2.20"

Area (ac) CN Description

* 2.190 98
* 0.060 74

2.250 97 Weighted Average
0.060 2.67% Pervious Area
2.190 97.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 40S: Proposed LOD 01

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

6

5

4

3

2

1

0

Type II 24-hr

1 year Rainfall=2.20"

Runoff Area=2.250 ac

Runoff Volume=0.350 af

Runoff Depth=1.87"

Tc=5.0 min

CN=97

5.89 cfs
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Summary for Subcatchment 41S: Proposed LOD 02

Runoff = 3.50 cfs @ 11.94 hrs,  Volume= 0.214 af,  Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  1 year Rainfall=2.20"

Area (ac) CN Description

* 1.280 98
* 0.020 74

1.300 98 Weighted Average
0.020 1.54% Pervious Area
1.280 98.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 41S: Proposed LOD 02

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

3

2

1

0

Type II 24-hr

1 year Rainfall=2.20"

Runoff Area=1.300 ac

Runoff Volume=0.214 af

Runoff Depth=1.97"

Tc=5.0 min

CN=98

3.50 cfs
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Summary for Subcatchment 8S: Existing LOD 01

Runoff = 6.75 cfs @ 11.95 hrs,  Volume= 0.392 af,  Depth= 2.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  2 year Rainfall=2.63"

Area (ac) CN Description

* 1.930 98
* 0.320 74

2.250 95 Weighted Average
0.320 14.22% Pervious Area
1.930 85.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 8S: Existing LOD 01

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr

2 year Rainfall=2.63"

Runoff Area=2.250 ac

Runoff Volume=0.392 af

Runoff Depth=2.09"

Tc=5.0 min

CN=95

6.75 cfs
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Summary for Subcatchment 9S: Existing LOD 02

Runoff = 4.02 cfs @ 11.95 hrs,  Volume= 0.237 af,  Depth= 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  2 year Rainfall=2.63"

Area (ac) CN Description

1.200 98 Paved parking, HSG C
0.100 74 >75% Grass cover, Good, HSG C

1.300 96 Weighted Average
0.100 7.69% Pervious Area
1.200 92.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: Existing LOD 02

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr

2 year Rainfall=2.63"

Runoff Area=1.300 ac

Runoff Volume=0.237 af

Runoff Depth=2.19"

Tc=5.0 min

CN=96

4.02 cfs
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Summary for Subcatchment 40S: Proposed LOD 01

Runoff = 7.14 cfs @ 11.94 hrs,  Volume= 0.430 af,  Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  2 year Rainfall=2.63"

Area (ac) CN Description

* 2.190 98
* 0.060 74

2.250 97 Weighted Average
0.060 2.67% Pervious Area
2.190 97.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 40S: Proposed LOD 01

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr

2 year Rainfall=2.63"

Runoff Area=2.250 ac

Runoff Volume=0.430 af

Runoff Depth=2.29"

Tc=5.0 min

CN=97

7.14 cfs
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Summary for Subcatchment 41S: Proposed LOD 02

Runoff = 4.21 cfs @ 11.94 hrs,  Volume= 0.260 af,  Depth= 2.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  2 year Rainfall=2.63"

Area (ac) CN Description

* 1.280 98
* 0.020 74

1.300 98 Weighted Average
0.020 1.54% Pervious Area
1.280 98.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 41S: Proposed LOD 02

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr

2 year Rainfall=2.63"

Runoff Area=1.300 ac

Runoff Volume=0.260 af

Runoff Depth=2.40"

Tc=5.0 min

CN=98

4.21 cfs
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Summary for Subcatchment 8S: Existing LOD 01

Runoff = 8.55 cfs @ 11.95 hrs,  Volume= 0.503 af,  Depth= 2.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  5 year Rainfall=3.24"

Area (ac) CN Description

* 1.930 98
* 0.320 74

2.250 95 Weighted Average
0.320 14.22% Pervious Area
1.930 85.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 8S: Existing LOD 01

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr

5 year Rainfall=3.24"

Runoff Area=2.250 ac

Runoff Volume=0.503 af

Runoff Depth=2.68"

Tc=5.0 min

CN=95

8.55 cfs
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Summary for Subcatchment 9S: Existing LOD 02

Runoff = 5.05 cfs @ 11.95 hrs,  Volume= 0.302 af,  Depth= 2.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  5 year Rainfall=3.24"

Area (ac) CN Description

1.200 98 Paved parking, HSG C
0.100 74 >75% Grass cover, Good, HSG C

1.300 96 Weighted Average
0.100 7.69% Pervious Area
1.200 92.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: Existing LOD 02

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5 year Rainfall=3.24"

Runoff Area=1.300 ac

Runoff Volume=0.302 af

Runoff Depth=2.79"

Tc=5.0 min

CN=96

5.05 cfs
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Summary for Subcatchment 40S: Proposed LOD 01

Runoff = 8.90 cfs @ 11.94 hrs,  Volume= 0.543 af,  Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  5 year Rainfall=3.24"

Area (ac) CN Description

* 2.190 98
* 0.060 74

2.250 97 Weighted Average
0.060 2.67% Pervious Area
2.190 97.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 40S: Proposed LOD 01

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr

5 year Rainfall=3.24"

Runoff Area=2.250 ac

Runoff Volume=0.543 af

Runoff Depth=2.90"

Tc=5.0 min

CN=97

8.90 cfs
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Summary for Subcatchment 41S: Proposed LOD 02

Runoff = 5.22 cfs @ 11.94 hrs,  Volume= 0.326 af,  Depth= 3.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  5 year Rainfall=3.24"

Area (ac) CN Description

* 1.280 98
* 0.020 74

1.300 98 Weighted Average
0.020 1.54% Pervious Area
1.280 98.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 41S: Proposed LOD 02

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5 year Rainfall=3.24"

Runoff Area=1.300 ac

Runoff Volume=0.326 af

Runoff Depth=3.01"

Tc=5.0 min

CN=98

5.22 cfs
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Summary for Subcatchment 8S: Existing LOD 01

Runoff = 10.01 cfs @ 11.95 hrs,  Volume= 0.595 af,  Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  10 year Rainfall=3.74"

Area (ac) CN Description

* 1.930 98
* 0.320 74

2.250 95 Weighted Average
0.320 14.22% Pervious Area
1.930 85.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 8S: Existing LOD 01

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr

10 year Rainfall=3.74"

Runoff Area=2.250 ac

Runoff Volume=0.595 af

Runoff Depth=3.17"

Tc=5.0 min

CN=95

10.01 cfs
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Summary for Subcatchment 9S: Existing LOD 02

Runoff = 5.88 cfs @ 11.94 hrs,  Volume= 0.356 af,  Depth= 3.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  10 year Rainfall=3.74"

Area (ac) CN Description

1.200 98 Paved parking, HSG C
0.100 74 >75% Grass cover, Good, HSG C

1.300 96 Weighted Average
0.100 7.69% Pervious Area
1.200 92.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: Existing LOD 02

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10 year Rainfall=3.74"

Runoff Area=1.300 ac

Runoff Volume=0.356 af

Runoff Depth=3.28"

Tc=5.0 min

CN=96

5.88 cfs
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Summary for Subcatchment 40S: Proposed LOD 01

Runoff = 10.33 cfs @ 11.94 hrs,  Volume= 0.636 af,  Depth= 3.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  10 year Rainfall=3.74"

Area (ac) CN Description

* 2.190 98
* 0.060 74

2.250 97 Weighted Average
0.060 2.67% Pervious Area
2.190 97.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 40S: Proposed LOD 01

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr

10 year Rainfall=3.74"

Runoff Area=2.250 ac

Runoff Volume=0.636 af

Runoff Depth=3.39"

Tc=5.0 min

CN=97

10.33 cfs
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Summary for Subcatchment 41S: Proposed LOD 02

Runoff = 6.04 cfs @ 11.94 hrs,  Volume= 0.380 af,  Depth= 3.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  10 year Rainfall=3.74"

Area (ac) CN Description

* 1.280 98
* 0.020 74

1.300 98 Weighted Average
0.020 1.54% Pervious Area
1.280 98.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 41S: Proposed LOD 02

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10 year Rainfall=3.74"

Runoff Area=1.300 ac

Runoff Volume=0.380 af

Runoff Depth=3.51"

Tc=5.0 min

CN=98

6.04 cfs
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Summary for Subcatchment 8S: Existing LOD 01

Runoff = 12.04 cfs @ 11.95 hrs,  Volume= 0.725 af,  Depth= 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  25 year Rainfall=4.44"

Area (ac) CN Description

* 1.930 98
* 0.320 74

2.250 95 Weighted Average
0.320 14.22% Pervious Area
1.930 85.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 8S: Existing LOD 01

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr

25 year Rainfall=4.44"

Runoff Area=2.250 ac

Runoff Volume=0.725 af

Runoff Depth=3.87"

Tc=5.0 min

CN=95

12.04 cfs
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Summary for Subcatchment 9S: Existing LOD 02

Runoff = 7.05 cfs @ 11.94 hrs,  Volume= 0.431 af,  Depth= 3.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  25 year Rainfall=4.44"

Area (ac) CN Description

1.200 98 Paved parking, HSG C
0.100 74 >75% Grass cover, Good, HSG C

1.300 96 Weighted Average
0.100 7.69% Pervious Area
1.200 92.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: Existing LOD 02

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr

25 year Rainfall=4.44"

Runoff Area=1.300 ac

Runoff Volume=0.431 af

Runoff Depth=3.98"

Tc=5.0 min

CN=96

7.05 cfs
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Summary for Subcatchment 40S: Proposed LOD 01

Runoff = 12.34 cfs @ 11.94 hrs,  Volume= 0.767 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  25 year Rainfall=4.44"

Area (ac) CN Description

* 2.190 98
* 0.060 74

2.250 97 Weighted Average
0.060 2.67% Pervious Area
2.190 97.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 40S: Proposed LOD 01

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr

25 year Rainfall=4.44"

Runoff Area=2.250 ac

Runoff Volume=0.767 af

Runoff Depth=4.09"

Tc=5.0 min

CN=97

12.34 cfs
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Summary for Subcatchment 41S: Proposed LOD 02

Runoff = 7.19 cfs @ 11.94 hrs,  Volume= 0.455 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  25 year Rainfall=4.44"

Area (ac) CN Description

* 1.280 98
* 0.020 74

1.300 98 Weighted Average
0.020 1.54% Pervious Area
1.280 98.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 41S: Proposed LOD 02

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25 year Rainfall=4.44"

Runoff Area=1.300 ac

Runoff Volume=0.455 af

Runoff Depth=4.20"

Tc=5.0 min

CN=98

7.19 cfs
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Summary for Subcatchment 8S: Existing LOD 01

Runoff = 13.72 cfs @ 11.94 hrs,  Volume= 0.832 af,  Depth= 4.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  50 year Rainfall=5.02"

Area (ac) CN Description

* 1.930 98
* 0.320 74

2.250 95 Weighted Average
0.320 14.22% Pervious Area
1.930 85.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 8S: Existing LOD 01

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50 year Rainfall=5.02"

Runoff Area=2.250 ac

Runoff Volume=0.832 af

Runoff Depth=4.44"

Tc=5.0 min

CN=95

13.72 cfs
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Summary for Subcatchment 9S: Existing LOD 02

Runoff = 8.01 cfs @ 11.94 hrs,  Volume= 0.493 af,  Depth= 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  50 year Rainfall=5.02"

Area (ac) CN Description

1.200 98 Paved parking, HSG C
0.100 74 >75% Grass cover, Good, HSG C

1.300 96 Weighted Average
0.100 7.69% Pervious Area
1.200 92.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: Existing LOD 02

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr

50 year Rainfall=5.02"

Runoff Area=1.300 ac

Runoff Volume=0.493 af

Runoff Depth=4.55"

Tc=5.0 min

CN=96

8.01 cfs
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Summary for Subcatchment 40S: Proposed LOD 01

Runoff = 13.99 cfs @ 11.94 hrs,  Volume= 0.875 af,  Depth= 4.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  50 year Rainfall=5.02"

Area (ac) CN Description

* 2.190 98
* 0.060 74

2.250 97 Weighted Average
0.060 2.67% Pervious Area
2.190 97.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 40S: Proposed LOD 01
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Type II 24-hr

50 year Rainfall=5.02"

Runoff Area=2.250 ac

Runoff Volume=0.875 af

Runoff Depth=4.67"

Tc=5.0 min

CN=97

13.99 cfs
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Summary for Subcatchment 41S: Proposed LOD 02

Runoff = 8.14 cfs @ 11.94 hrs,  Volume= 0.518 af,  Depth= 4.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  50 year Rainfall=5.02"

Area (ac) CN Description

* 1.280 98
* 0.020 74

1.300 98 Weighted Average
0.020 1.54% Pervious Area
1.280 98.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 41S: Proposed LOD 02

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50 year Rainfall=5.02"

Runoff Area=1.300 ac

Runoff Volume=0.518 af

Runoff Depth=4.78"

Tc=5.0 min

CN=98

8.14 cfs
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Summary for Subcatchment 8S: Existing LOD 01

Runoff = 15.48 cfs @ 11.94 hrs,  Volume= 0.946 af,  Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  100 year Rainfall=5.63"

Area (ac) CN Description

* 1.930 98
* 0.320 74

2.250 95 Weighted Average
0.320 14.22% Pervious Area
1.930 85.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 8S: Existing LOD 01

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100 year Rainfall=5.63"

Runoff Area=2.250 ac

Runoff Volume=0.946 af

Runoff Depth=5.04"

Tc=5.0 min

CN=95

15.48 cfs
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Summary for Subcatchment 9S: Existing LOD 02

Runoff = 9.02 cfs @ 11.94 hrs,  Volume= 0.559 af,  Depth= 5.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  100 year Rainfall=5.63"

Area (ac) CN Description

1.200 98 Paved parking, HSG C
0.100 74 >75% Grass cover, Good, HSG C

1.300 96 Weighted Average
0.100 7.69% Pervious Area
1.200 92.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: Existing LOD 02

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100 year Rainfall=5.63"

Runoff Area=1.300 ac

Runoff Volume=0.559 af

Runoff Depth=5.16"

Tc=5.0 min

CN=96

9.02 cfs
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Summary for Subcatchment 40S: Proposed LOD 01

Runoff = 15.73 cfs @ 11.94 hrs,  Volume= 0.989 af,  Depth= 5.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  100 year Rainfall=5.63"

Area (ac) CN Description

* 2.190 98
* 0.060 74

2.250 97 Weighted Average
0.060 2.67% Pervious Area
2.190 97.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 40S: Proposed LOD 01

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100 year Rainfall=5.63"

Runoff Area=2.250 ac

Runoff Volume=0.989 af

Runoff Depth=5.28"

Tc=5.0 min

CN=97

15.73 cfs
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Summary for Subcatchment 41S: Proposed LOD 02

Runoff = 9.14 cfs @ 11.94 hrs,  Volume= 0.584 af,  Depth= 5.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.10 hrs
Type II 24-hr  100 year Rainfall=5.63"

Area (ac) CN Description

* 1.280 98
* 0.020 74

1.300 98 Weighted Average
0.020 1.54% Pervious Area
1.280 98.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 41S: Proposed LOD 02

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100 year Rainfall=5.63"

Runoff Area=1.300 ac

Runoff Volume=0.584 af

Runoff Depth=5.39"

Tc=5.0 min

CN=98

9.14 cfs
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