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PROJECT SUMMARY   
 
Project Name:  Bridge Park Blocks H2 & H3 
Location:  City of Dublin, Franklin County, Ohio 
Type:  Stormwater Management Plan 
Reviewing Agency:  City of Dublin, Ohio EPA 
 
HYDROLOGIC SUMMARY   
 
Rainfall Data:  NOAA Atlas 14, Volume 2, Version 3, 2004  
 

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 10.20 
 
DESIGN SUMMARY   
Detention:  Not required due to location within “Bridge Street District East 
 A Exemption Area” 
Water Quality:  HydroChain and Aqua-Swirl Hydrodynamic Devices 
Receiving Water Body:  Scioto River 

 
REVISIONS   
January 2025 Submittal: Addressed City of Dublin review comments by including full NJDEP 
certification letter with device sizing chart, as requested. Updated flood routing exhibit and storm 
calculations. 
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1.0  INTRODUCTION 
 
The following report provides a detailed analysis and design of the Stormwater Management Plan 
for Bridge Park Blocks H2 & H3. The proposed site is located north of Tuller Ridge Drive and south 
of John Shields Parkway. The Stormwater Management Plan was prepared in accordance with the 
requirements of both the City of Dublin and the Ohio EPA. The proposed development blocks (H2 
and H3) will be routed to existing and proposed hydrodynamic devices for post-construction water 
quality control before discharging to the Scioto River which is located directly west of the site. 
 

 
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 NOAA Atlas 14, Volume 2, Version 3, 2004. The peak flow rates were 
computed using the HydroCAD 10.20 computer program. 
 
 

FIGURE 1-1 
Site Location Map 
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3.0  EXISTING CONDITIONS ANALYSIS 
 
The existing condition, as seen on Exhibit 1 in Appendix E, consists of two subareas. Pre-developed 
01 and Pre-developed 02 consist of open space area in Type “C” soils (Milton Silt Loam, Miamian 
Silt Loam, Kendallville Silt Loam). Pre-developed 01 also consists of existing impervious from the 
H1 development south of the proposed H2 development. Time of concentration calculations can be 
found in the HydroCAD output within Appendix D. The existing site characteristics are shown in 
Table 3-1. 
 

TABLE 3-1 
Existing Subarea Characteristics 

Subarea 
Identifier 

Tributary 
Area 

(acres) Land Usage 

Runoff 
Curve 

Number 

% 
Impervious 

(%) 

Time of 
Concentration 

(min) 
Pre-developed 

01 1.946 
Open Space, Multi-family 

Residential Development (H1) 85 45% 8.5 
Pre-developed 

02 1.366 Open Space, Gravel 75 7% 8.8 
Total 3.313 - 81 29% - 

 
The proposed development 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. 
 
4.0  PROPOSED CONDITIONS ANALYSIS 
 
Exhibit 2, provided within Appendix E, shows the post-developed site condition which consists of a 
multi-family residential development. The proposed developments will utilize hydrodynamic devices 
to meet post-construction water quality requirements. Runoff from Subarea 01 will drain to the 
existing hydrodynamic device designed and constructed as part of the Block H1 development. 
Subarea 02 will have runoff directed to a proposed hydrodynamic device for water quality 
treatment. Subarea 01 corresponds to Blocks H1 and H2, Subarea 02 corresponds to Block H3. 
Undetained 01 consists of primarily open space with proposed sidewalks and will drain to existing 
storm sewers north of the site. 
 
The proposed roadways (Larimer Street and Mooney Street) shown in Exhibit 2, between Subarea 
01 and 02 and to the west of the proposed blocks are part of a separate stormwater management 
plan called “Bridge Park Block H-Public Roadways”. All stormwater runoff from the project area 
eventually discharges directly to the Scioto River, situated west of the project area. The post-
developed subarea characteristics are summarized in Table 4-1. 
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TABLE 4-1 
Proposed Subarea Characteristics 

Subarea 
Identifier 

Tributary 
Area 

(acres) Land Usage 

Runoff 
Curve 

Number 

% 
Impervious 

(%) 

Time of 
Concentration 

(min) 

Subarea 01 1.946 
Multi-family Residential 
Development (H1 & H2) 94 83% 5.0 

Subarea 02 0.965 
Multi-family Residential 

Development (H3) 94 82% 5.0 

Direct Release 0.402 
Open space, Impervious 

cover 77 13% 5.0 
Total 3.313 - 92 74% - 

 
5.0  OUTLET STRUCTURE DESIGN 
 
Subareas 01 and 02 will utilize in-line hydrodynamic devices for water quality treatment. The 
existing and proposed in-line hydrodynamic device models have the ability to treat the first flush 
(water quality flow) while the peak design storm (100-yr) is diverted internally and channeled 
through the main conveyance pipe. The hydrodynamic device details will be provided upon final 
engineering. The control structures are described below. 
 
Subarea 01 – Existing HD3 Aqua Swirl AS-4 Internal Bypass (BYP) Model  

 18-inch invert in/out – 821.25 ft. 
 
Subarea 02 – HD4 HydroChain Vortex Filter HCVF-12 Model* 

 12-inch invert in/out – 822.04 ft. 
 
*Or approved equivalent for 80% TSS removal. 
 
6.0  POST-CONSTRUCTION WATER QUALITY 
 
Due to site constraints and insufficient room for a traditional water quality BMP, a proprietary flow-
through device will be utilized as a supplemental BMP to assist with meeting the 80% TSS Removal 
requirement. The existing and proposed hydrodynamic devices will provide full treatment of 
Subareas 01 and 02. There is no drawdown requirement for this site due to the project directly 
discharging to the Scioto River. Water quality calculations are provided within Appendix C and 
summarized in Table 6-1 below.  
 
To determine the required hydrodynamic device size and characteristics, the Rational Method was 
utilized to calculate the water quality flow rate, as specified by the OEPA NPDES Permit. The 
intensity was set based on the 0.90” water quality precipitation event, and the runoff coefficient 
utilized the time of concentration calculations provided in the HydroCAD output in Appendix D. 
 
Subarea 01 will utilize the existing in-line Aqua-Swirl Internal Bypass AS-4 to treat the water quality 
flow from the tributary area. The AS-4 system was approved and installed with the Block H1 
development and met 80% TSS removal during the submittal. Subarea 02 will utilize a HydroChain 
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Vortex Filter HCVF-12 (or approved equivalent for 80% TSS removal) to treat the water quality 
flow from the tributary area. The aforementioned water quality structures are appropriate for this 
application as the proposed water quality flow is less than the design capacity of the water quality 
structure (up to 3.2 cfs and 1.43 cfs for the AS-4 and HCVF-12, respectively). An Aqua-Swirl and 
HydroChain sizing chart is included in Appendix C for reference. Specification for the proposed 
water quality unit can be found in Bridge Park Blocks H2 & H3 plans. 
 

TABLE 6-1 
Hydrodynamic Device Sizing Calculations 

Subarea 
Identifier 

Tributary 
area 

(acres) 

Calculated Water 
Quality Volume 

(ac-ft) 

Water Quality 
Peak Flow 

(cfs) 
Required 
Model 

Subarea 01 1.946 0.116 2.93 AS-4 
Subarea 02 0.965 0.057 1.43 HCVF-12 

 
7.0  CONCLUSION 
 
The proposed stormwater management plan for the Bridge Park Blocks H2 & H3 project meets all 
requirements for water quality as set forth by the City of Dublin and the Ohio EPA. 
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Franklin County, Ohio (OH049)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

KeB Kendallville silt loam, 2 to
6 percent slopes

C 3.2 46.2%

MkB Miamian silt loam, 2 to 6
percent slopes

C 2.6 38.5%

MoC2 Milton silt loam, 6 to 12
percent slopes,
eroded

C 1.0 15.3%

Totals for Area of Interest 6.8 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.
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National Cooperative Soil Survey
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Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—Franklin County, Ohio

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/6/2016
Page 4 of 4
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1

Project: Block H2 

Job No.: Revised:

2 Yr Design Storm n= 0.013 Intensity Reference: Columbus,Roswell,Mecklenburg NC,Dublin, Pickerington, Hilliard, Groveport,Newark,Sunbury,Grove City,Obetz,Bulletin 71, Delaware County, Licking County, Franklin County, Indianapolis, Tech. Paper 40 - A,Tech. Paper 40 - B,Tech. Paper 40 - C,Tech. Paper 40 - D,Revised:

Cap. 10  YEAR HYDRAULIC GRADE LINE
Cumul Delta t Sum t Flowing 10 Yr Rainfall Discharge Slope Minor 10 Yr HGL

Index CA Min. Min. in/hr CFS Full Intensity Q % Losses w/ minor losses

4 MH2 1+88.20 0.00 0.15 0.90 5.00 5.00 5.06 0.68 828.69 834.37
0.15 0.90 0.14   66.52 12 1.50% 5.6 4.4 4.51 ft. cover 6.84 0.92 0.0668 0.0000 829.49

5.68 ft. depth ok
3 MH2 1+21.68 0.00 0.21 0.90 0.20 5.20 5.00 0.95 827.59 827.69 832.23 0.10 DROP match crown/0.1 min

0.06 0.90 0.19   29.74 12 0.95% 4.4 3.5 3.37 ft. cover 6.76 1.28 0.1278 0.0000 828.39
4.64 ft. depth ok

2 CB2 0+91.94 0.00 0.59 0.90 0.11 5.31 4.97 2.64 827.21 827.31 832.00 0.10 DROP match crown/0.1 min

0.38 0.90 0.53   55.20 12 1.50% 5.6 4.4 3.52 ft. cover 6.71 3.56 0.9954 0.0000 828.01
4.79 ft. depth ok

1 CB2 0+36.74 0.00 0.73 0.90 0.17 5.48 4.93 3.24 826.28 826.38 832.00 0.10 DROP match crown/0.1 min

0.14 0.90 0.66   36.74 12 1.08% 4.7 3.7 4.45 ft. cover 6.65 4.37 1.4942 0.0000 827.08
5.72 ft. depth ok

EX21 MH0 0+00.00 0.00 0.73 0.90 0.13 5.61 4.89 3.21 821.58 825.88 830.68 4.30 DROP drop manhole

0.00 0.90 0.66   18 3.63 ft. cover 6.60 4.33 0.1693 0.0000 822.78
9.10 ft. depth ok

match crown/0.1 min

  

5 MH2 0+21.72 0.00 0.06 0.90 5.00 5.00 5.06 0.27 827.91 832.55 0.10 DROP match crown/0.1 min

0.06 0.90 0.05   21.72 12 1.00% 4.5 3.6 3.47 ft. cover 6.84 0.37 0.0107 0.0000 828.71
4.64 ft. depth ok

3 MH2 0+00.00 0.00 0.06 0.90 0.08 5.08 5.04 0.27 827.59 827.69 832.23 0.10 DROP match crown/0.1 min

0.00 0.90 0.05   12 3.37 ft. cover 6.81 0.37 0.0106 0.0000 828.39
4.64 ft. depth ok

match crown/0.1 min

  

TD1 TD 1+36.52 0.23 0.23 0.90 5.00 5.00 5.06 1.05 830.82 832.00 0.00 DROP match inverts

0.00 0.90 0.21   81.32 12 0.50% 3.2 2.5 0.01 ft. cover 6.84 1.42 0.1571 0.0000 831.62
1.18 ft. depth ok

2 TD 0+55.20 0.00 0.38 0.90 0.42 5.42 4.94 1.69 830.41 830.41 832.00 0.00 DROP match inverts

0.15 0.90 0.34   55.20 12 0.50% 3.2 2.5 0.42 ft. cover 6.67 2.28 0.4075 0.0000 831.21
1.59 ft. depth ok

1 TD 0+00.00 0.14 0.73 0.90 0.29 5.71 4.87 3.20 826.28 830.13 832.00 3.85 DROP match crown/0.1 min

0.21 0.90 0.66   12 0.70 ft. cover 6.56 4.31 1.4541 0.0000 827.08
5.72 ft. depth ok

match crown/0.1 min

  

match crown/0.1 min

  

match crown/0.1 min

  

 

Manhole Type C
AA-S102

AA-S133A
Std. Catch Basin

AA-S102

Manhole Type C
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Project: Block H3

Job No.: 20230704 Revised:

2 Yr Design Storm n= 0.013 Intensity Reference: Revised:

Cap. 10  YEAR HYDRAULIC GRADE LINE

Cumul Delta t Sum t Flowing 10 Yr Rainfall Discharge Slope Minor 10 Yr HGL
Index CA Min. Min. in/hr CFS Full Intensity Q % Losses w/ minor losses

12 MH2 2+91.47 0.00 0.14 0.90 5.00 5.00 5.06 0.64 829.10 836.37
0.14 0.90 0.13   80.32 12 3.00% 7.9 6.2 6.11 ft. cover 6.84 0.86 0.0582 0.0000 829.90

7.27 ft. depth ok
11 MH2 2+11.15 0.00 0.28 0.90 0.17 5.17 5.01 1.26 826.59 826.69 833.68 0.10 DROP match crown/0.1 min

0.14 0.90 0.25   33.30 12 3.00% 7.9 6.2 5.82 ft. cover 6.77 1.71 0.2280 0.0000 827.39
7.08 ft. depth ok

10 CB2 1+77.85 0.00 0.86 0.90 0.07 5.24 4.99 3.86 825.49 825.59 831.60 0.10 DROP match crown/0.1 min

0.58 0.90 0.77   39.85 12 3.00% 7.9 6.2 4.84 ft. cover 6.74 5.22 2.1330 0.0000 826.29
6.11 ft. depth ok

9 CB2 1+38.00 0.03 0.89 0.90 0.08 5.32 4.97 3.98 824.19 824.29 831.00 0.10 DROP match crown/0.1 min

0.00 0.90 0.80   22.76 12 4.79% 10.0 7.8 5.54 ft. cover 6.71 5.37 2.2613 0.0000 824.99
6.81 ft. depth ok

8 MH2 1+15.24 0.00 0.89 0.90 0.04 5.36 4.96 3.97 823.00 823.10 829.26 0.10 DROP match crown/0.1 min

0.00 0.90 0.80   34.76 12 2.76% 7.6 5.9 4.99 ft. cover 6.69 5.36 2.2511 0.0000 823.80
6.26 ft. depth ok

7 MH2 0+80.48 0.00 0.89 0.90 0.08 5.44 4.94 3.95 822.04 822.04 826.99 0.00 DROP match crown/0.1 min

0.00 0.90 0.80   70.39 12 1.52% 5.6 4.4 3.78 ft. cover 6.66 5.34 2.2306 0.0000 822.84
4.95 ft. depth ok

6 CB2 0+10.09 0.40 1.29 0.90 0.21 5.65 4.88 5.67 818.02 820.97 826.00 2.95 DROP drop manhole

0.00 0.90 1.16   10.09 12 3.00% 7.9 6.2 3.86 ft. cover 6.58 7.64 4.5721 0.0000 818.82
7.98 ft. depth ok

EX17 MH0 0+00.00 0.00 1.29 0.90 0.02 5.67 4.88 5.66 815.69 817.72 827.61 2.03 DROP match crown/0.1 min

0.00 0.90 1.16   36 8.59 ft. cover 6.57 7.63 0.0130 0.0000 818.09
11.92 ft. depth ok

match crown/0.1 min

  

13 CB2 0+87.47 0.00 0.58 0.90 5.00 5.00 5.06 2.64 826.46 831.60
0.58 0.90 0.52   87.47 12 1.00% 4.5 3.6 3.97 ft. cover 6.84 3.57 0.9989 0.0000 827.26

5.14 ft. depth ok
10 CB2 0+00.00 0.00 0.58 0.90 0.32 5.32 4.97 2.59 825.49 825.59 831.60 0.10 DROP match crown/0.1 min

0.00 0.90 0.52   12 4.84 ft. cover 6.71 3.50 0.9609 0.0000 826.29
6.11 ft. depth ok

match crown/0.1 min

  

14 MH2 0+22.46 0.00 0.06 0.90 5.00 5.00 5.06 0.27 826.91 833.77
0.06 0.90 0.05   22.46 12 1.00% 4.5 3.6 5.69 ft. cover 6.84 0.37 0.0107 0.0000 827.71

6.86 ft. depth ok
11 MH2 0+00.00 0.00 0.06 0.90 0.08 5.08 5.04 0.27 826.59 826.69 833.68 0.10 DROP match crown/0.1 min

0.00 0.90 0.05   12 5.82 ft. cover 6.81 0.37 0.0106 0.0000 827.39
7.08 ft. depth ok

match crown/0.1 min

  

13 TD 0+87.47 0.50 0.58 0.90 5.00 5.00 5.06 2.64 830.50 831.60
0.08 0.90 0.52   87.47 12 1.00% 4.6 3.6 ft. cover 6.84 3.57 0.9989 0.0000 831.30

1.10 ft. depth ok

10 TD 0+00.00 0.00 0.58 0.90 0.32 5.32 4.97 2.59 825.49 829.62 831.60 4.13 DROP match crown/0.1 min

0.00 0.90 0.52   12 0.81 ft. cover 6.71 3.50 0.9609 0.0000 826.29
6.11 ft. depth ok

Manhole Type C

Std. Catch Basin

AA-S133A

Existing Manhole

Dublin

Std. Catch Basin

Manhole Type C

Struc.
Sta.

AA-S133A
Std. Catch Basin

AA-S102

Manhole Type C
AA-S102

Std. Catch Basin
AA-S133A

Dia.   
In

TC

AA-S102

Manhole Type C
AA-S102

Manhole Type C

 

AA-S133A

Std. Catch Basin
AA-S133A

STORM SEWER COMPUTATION SHEET

Date:

By:

1/14/25
SLW

Checked:

In OutStruc.
Cumul.Trib

Time Drainage Area

C
Remarks

Slope
%

Vel
fps

Intensity Des Q Length
ft.

Trench Drain
 

AA-S102

Manhole Type C
AA-S102

Trench Drain
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APPENDIX C: 
 

Water Quality Calculations 
  



C = 0.64
Tc = 5.00 minutes
intensity = 2.37 in/hr
Water Quality Flow = 2.93 cfs
C = runoff coefficient (calculated using the ASCE method)

BMP Subarea Identifier
Area

(acres)

Percent 
Impervious

(%) Rv

Water 
Quality 
Volume
(ac-ft)

Water 
Quality 
Volume 

Elevation
(feet)

Subarea 01 1.95 83% 0.80 0.116 -
Total 1.95 83% 0.80 0.116 -

Water Quality Volume calculated using the Ohio EPA formula:

where:
A = area draining into the BMP (acres)
P = 0.90" precipitation depth
Rv = the volumetric runoff coefficient
Rv = 0.05+0.9i
Where i = fraction of post-construction impervious surface

BLOCKS H1 & H2 (2023-0704) - HD3

HYDRODYNAMIC UNIT

WATER QUALITY VOLUME CALCULATIONS

HD3

𝑊𝑄௩ =
𝑅௩ × 𝑃 × 𝐴 

12

𝐶 =  0.858𝑖ଷ − 0.78𝑖ଶ + 0.774𝑖 + 0.04



C = 0.62
Tc = 5.00 minutes
intensity = 2.37 in/hr
Water Quality Flow = 1.43 cfs
C = runoff coefficient (calculated using the ASCE method)

BMP Subarea Identifier
Area

(acres)

Percent 
Impervious

(%) Rv

Water 
Quality 
Volume
(ac-ft)

Water 
Quality 
Volume 

Elevation
(feet)

Subarea 02 0.97 82% 0.79 0.057 -
Total 0.97 82% 0.79 0.057 -

Water Quality Volume calculated using the Ohio EPA formula:

where:
A = area draining into the BMP (acres)
P = 0.90" precipitation depth
Rv = the volumetric runoff coefficient
Rv = 0.05+0.9i
Where i = fraction of post-construction impervious surface

BLOCKS H2 & H3 (2023-0704) - HD4

HYDRODYNAMIC UNIT

WATER QUALITY VOLUME CALCULATIONS

HD4

𝑊𝑄௩ =
𝑅௩ × 𝑃 × 𝐴 

12

𝐶 =  0.858𝑖ଷ − 0.78𝑖ଶ + 0.774𝑖 + 0.04



Aqua-Swirl™ 

Model

 Swirl    

Chamber  

Diameter

Water Quality 

Treatment Flow
2

Oil/Debris 

Storage 

Capacity

Sediment 

Storage 

Capacity

(ft.) (cfs) (gal) (ft
3
)

On/Offline BYP
1

8 15

AS-3 3.25 10 21 1.8 110 20

 AS-4 4.25 12 27 3.2 190 32

AS-5 5.00 12 30 4.4 270 45

AS-6 6.00 14 36 6.3 390 65

AS-7 7.00 16 42 8.6 540 90

AS-8 8.00 18 48 11.2 710 115

AS-9 9.00 20 >48 * 14.2 910 145

AS-10 10.0 22 >48 * 17.5 1130 180

AS-11 11.0 24 >48 * 21.2 1422 222

AS-12 12.0 26 >48 * 25.2 1698 270

AS-13 13.0 28 >48 * 29.6 1986 310

AS-XX Custom -- -- >26 ** -- --

* See Representative for larger pipe diameters available **Higher water quality treatment flow rates can be designed with multiple swirls.

1)

2)

Aqua-Swirl™ Sizing Chart

The design and orientation of the Aqua-Filter™ generally entails some degree of customization. For assistance

in design and specific sizing using historical rainfall data, please refer to an AquaShield™ representative or visit

our website at www.AquaShieldInc.com.   CAD details and specifications are available upon request.

Maximum              

Stub-Out Pipe 

Outer Diameter

(in.)

The Aqua-Swirl™ Internal Bypass (BYP) provides full treatment of the "first flush," while

the peak design storm is diverted and channeled through the main conveyance pipe. Please

refer to your local representative for more information.

Many regulatory agencies are establishing "water quality treatment flow rates" for their areas

based on the initial movement of pollutants into the storm drainage system. The treatment

flow rate of the Aqua-Swirl™ system is engineered to meet or exceed the local water quality

treatment criteria. This "water quality treatment flow rate" typically represents

approximately 90% to 95% of the total annual runoff volume.

AS-2 2.50 1.1 37 10































 

 

APPENDIX D: 
 

HydroCAD Output 
  



1S

Pre-developed 01

2S

Pre-developed 02

3S

Subarea 01

4S

Subarea 02

8S

Direct Release

Routing Diagram for 2023-0704 Block H (2024-11-12)
Prepared by EMH&T,  Printed 11/14/2024
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2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T

Page 2HydroCAD® 10.20-5a  s/n 03828  © 2023 HydroCAD Software Solutions LLC

Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1 year Type II 24-hr Default 24.00 1 2.20 2

2 2 year Type II 24-hr Default 24.00 1 2.63 2

3 5 year Type II 24-hr Default 24.00 1 3.24 2

4 10 year Type II 24-hr Default 24.00 1 3.74 2

5 25 year Type II 24-hr Default 24.00 1 4.44 2

6 50 year Type II 24-hr Default 24.00 1 5.02 2

7 100 year Type II 24-hr Default 24.00 1 5.63 2



Type II 24-hr  1 year Rainfall=2.20"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T

Page 3HydroCAD® 10.20-5a  s/n 03828  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Pre-developed 01

Runoff = 3.00 cfs @ 12.00 hrs,  Volume= 0.153 af,  Depth= 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 year Rainfall=2.20"

Area (ac) CN Description
0.869 98 Paved parking, HSG C
1.077 74 >75% Grass cover, Good, HSG C
1.946 85 Weighted Average
1.077 55.34% Pervious Area
0.869 44.66% Impervious Area

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

6.0 100 0.0871 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.5 151 0.0204 1.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.5 251 Total

Subcatchment 1S: Pre-developed 01

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

3

2

1

0

Type II 24-hr
1 year Rainfall=2.20"

Runoff Area=1.946 ac
Runoff Volume=0.153 af

Runoff Depth=0.94"
Flow Length=251'

Tc=8.5 min
CN=85

3.00 cfs



Type II 24-hr  1 year Rainfall=2.20"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T
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Summary for Subcatchment 2S: Pre-developed 02

Runoff = 0.97 cfs @ 12.02 hrs,  Volume= 0.055 af,  Depth= 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 year Rainfall=2.20"

Area (ac) CN Description
0.023 98 Paved parking, HSG C
0.066 96 Gravel surface, HSG C
1.277 74 >75% Grass cover, Good, HSG C
1.366 75 Weighted Average
1.343 98.32% Pervious Area
0.023 1.68% Impervious Area

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

6.4 100 0.0752 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.4 194 0.0361 1.33 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.8 294 Total

Subcatchment 2S: Pre-developed 02

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr
1 year Rainfall=2.20"

Runoff Area=1.366 ac
Runoff Volume=0.055 af

Runoff Depth=0.48"
Flow Length=294'

Tc=8.8 min
CN=75

0.97 cfs



Type II 24-hr  1 year Rainfall=2.20"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T
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Summary for Subcatchment 3S: Subarea 01

Runoff = 5.42 cfs @ 11.96 hrs,  Volume= 0.257 af,  Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 year Rainfall=2.20"

Area (ac) CN Description
1.608 98 Paved parking, HSG C
0.338 74 >75% Grass cover, Good, HSG C
1.946 94 Weighted Average
0.338 17.37% Pervious Area
1.608 82.63% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Subarea 01

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

6

5

4

3

2

1

0

Type II 24-hr
1 year Rainfall=2.20"

Runoff Area=1.946 ac
Runoff Volume=0.257 af

Runoff Depth=1.58"
Tc=5.0 min

CN=94

5.42 cfs



Type II 24-hr  1 year Rainfall=2.20"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T
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Summary for Subcatchment 4S: Subarea 02

Runoff = 2.69 cfs @ 11.96 hrs,  Volume= 0.127 af,  Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 year Rainfall=2.20"

Area (ac) CN Description
0.790 98 Paved parking, HSG C
0.175 74 >75% Grass cover, Good, HSG C
0.965 94 Weighted Average
0.175 18.13% Pervious Area
0.790 81.87% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 4S: Subarea 02

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

3

2

1

0

Type II 24-hr
1 year Rainfall=2.20"

Runoff Area=0.965 ac
Runoff Volume=0.127 af

Runoff Depth=1.58"
Tc=5.0 min

CN=94

2.69 cfs
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Summary for Subcatchment 8S: Direct Release

Runoff = 0.40 cfs @ 11.97 hrs,  Volume= 0.019 af,  Depth= 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 year Rainfall=2.20"

Area (ac) CN Description
0.053 98 Paved parking, HSG C
0.349 74 >75% Grass cover, Good, HSG C
0.402 77 Weighted Average
0.349 86.82% Pervious Area
0.053 13.18% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 8S: Direct Release

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.44
0.42
0.4

0.38
0.36
0.34
0.32
0.3

0.28
0.26
0.24

0.22
0.2

0.18
0.16
0.14
0.12
0.1

0.08
0.06
0.04
0.02

0

Type II 24-hr
1 year Rainfall=2.20"

Runoff Area=0.402 ac
Runoff Volume=0.019 af

Runoff Depth=0.56"
Tc=5.0 min

CN=77

0.40 cfs
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Summary for Subcatchment 1S: Pre-developed 01

Runoff = 4.07 cfs @ 12.00 hrs,  Volume= 0.208 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 year Rainfall=2.63"

Area (ac) CN Description
0.869 98 Paved parking, HSG C
1.077 74 >75% Grass cover, Good, HSG C
1.946 85 Weighted Average
1.077 55.34% Pervious Area
0.869 44.66% Impervious Area

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

6.0 100 0.0871 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.5 151 0.0204 1.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.5 251 Total

Subcatchment 1S: Pre-developed 01

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

4

3

2

1

0

Type II 24-hr
2 year Rainfall=2.63"

Runoff Area=1.946 ac
Runoff Volume=0.208 af

Runoff Depth=1.28"
Flow Length=251'

Tc=8.5 min
CN=85

4.07 cfs



Type II 24-hr  2 year Rainfall=2.63"2023-0704 Block H (2024-11-12)
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Summary for Subcatchment 2S: Pre-developed 02

Runoff = 1.54 cfs @ 12.02 hrs,  Volume= 0.083 af,  Depth= 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 year Rainfall=2.63"

Area (ac) CN Description
0.023 98 Paved parking, HSG C
0.066 96 Gravel surface, HSG C
1.277 74 >75% Grass cover, Good, HSG C
1.366 75 Weighted Average
1.343 98.32% Pervious Area
0.023 1.68% Impervious Area

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

6.4 100 0.0752 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.4 194 0.0361 1.33 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.8 294 Total

Subcatchment 2S: Pre-developed 02

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

) 1

0

Type II 24-hr
2 year Rainfall=2.63"

Runoff Area=1.366 ac
Runoff Volume=0.083 af

Runoff Depth=0.73"
Flow Length=294'

Tc=8.8 min
CN=75

1.54 cfs



Type II 24-hr  2 year Rainfall=2.63"2023-0704 Block H (2024-11-12)
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Summary for Subcatchment 3S: Subarea 01

Runoff = 6.73 cfs @ 11.96 hrs,  Volume= 0.323 af,  Depth= 1.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 year Rainfall=2.63"

Area (ac) CN Description
1.608 98 Paved parking, HSG C
0.338 74 >75% Grass cover, Good, HSG C
1.946 94 Weighted Average
0.338 17.37% Pervious Area
1.608 82.63% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Subarea 01

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

7
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1

0

Type II 24-hr
2 year Rainfall=2.63"

Runoff Area=1.946 ac
Runoff Volume=0.323 af

Runoff Depth=1.99"
Tc=5.0 min

CN=94

6.73 cfs
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Summary for Subcatchment 4S: Subarea 02

Runoff = 3.34 cfs @ 11.96 hrs,  Volume= 0.160 af,  Depth= 1.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 year Rainfall=2.63"

Area (ac) CN Description
0.790 98 Paved parking, HSG C
0.175 74 >75% Grass cover, Good, HSG C
0.965 94 Weighted Average
0.175 18.13% Pervious Area
0.790 81.87% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 4S: Subarea 02

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

3

2

1

0

Type II 24-hr
2 year Rainfall=2.63"

Runoff Area=0.965 ac
Runoff Volume=0.160 af

Runoff Depth=1.99"
Tc=5.0 min

CN=94

3.34 cfs
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Summary for Subcatchment 8S: Direct Release

Runoff = 0.61 cfs @ 11.97 hrs,  Volume= 0.028 af,  Depth= 0.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 year Rainfall=2.63"

Area (ac) CN Description
0.053 98 Paved parking, HSG C
0.349 74 >75% Grass cover, Good, HSG C
0.402 77 Weighted Average
0.349 86.82% Pervious Area
0.053 13.18% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 8S: Direct Release

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type II 24-hr
2 year Rainfall=2.63"

Runoff Area=0.402 ac
Runoff Volume=0.028 af

Runoff Depth=0.82"
Tc=5.0 min

CN=77

0.61 cfs
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Summary for Subcatchment 1S: Pre-developed 01

Runoff = 5.66 cfs @ 12.00 hrs,  Volume= 0.291 af,  Depth= 1.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 year Rainfall=3.24"

Area (ac) CN Description
0.869 98 Paved parking, HSG C
1.077 74 >75% Grass cover, Good, HSG C
1.946 85 Weighted Average
1.077 55.34% Pervious Area
0.869 44.66% Impervious Area

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

6.0 100 0.0871 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.5 151 0.0204 1.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.5 251 Total

Subcatchment 1S: Pre-developed 01

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

6

5

4

3

2

1

0

Type II 24-hr
5 year Rainfall=3.24"

Runoff Area=1.946 ac
Runoff Volume=0.291 af

Runoff Depth=1.79"
Flow Length=251'

Tc=8.5 min
CN=85

5.66 cfs



Type II 24-hr  5 year Rainfall=3.24"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T
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Summary for Subcatchment 2S: Pre-developed 02

Runoff = 2.44 cfs @ 12.01 hrs,  Volume= 0.128 af,  Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 year Rainfall=3.24"

Area (ac) CN Description
0.023 98 Paved parking, HSG C
0.066 96 Gravel surface, HSG C
1.277 74 >75% Grass cover, Good, HSG C
1.366 75 Weighted Average
1.343 98.32% Pervious Area
0.023 1.68% Impervious Area

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

6.4 100 0.0752 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.4 194 0.0361 1.33 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.8 294 Total

Subcatchment 2S: Pre-developed 02

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
5 year Rainfall=3.24"

Runoff Area=1.366 ac
Runoff Volume=0.128 af

Runoff Depth=1.12"
Flow Length=294'

Tc=8.8 min
CN=75

2.44 cfs



Type II 24-hr  5 year Rainfall=3.24"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T
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Summary for Subcatchment 3S: Subarea 01

Runoff = 8.56 cfs @ 11.96 hrs,  Volume= 0.419 af,  Depth= 2.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 year Rainfall=3.24"

Area (ac) CN Description
1.608 98 Paved parking, HSG C
0.338 74 >75% Grass cover, Good, HSG C
1.946 94 Weighted Average
0.338 17.37% Pervious Area
1.608 82.63% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Subarea 01

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
5 year Rainfall=3.24"

Runoff Area=1.946 ac
Runoff Volume=0.419 af

Runoff Depth=2.58"
Tc=5.0 min

CN=94

8.56 cfs



Type II 24-hr  5 year Rainfall=3.24"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T
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Summary for Subcatchment 4S: Subarea 02

Runoff = 4.25 cfs @ 11.96 hrs,  Volume= 0.208 af,  Depth= 2.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 year Rainfall=3.24"

Area (ac) CN Description
0.790 98 Paved parking, HSG C
0.175 74 >75% Grass cover, Good, HSG C
0.965 94 Weighted Average
0.175 18.13% Pervious Area
0.790 81.87% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 4S: Subarea 02

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
5 year Rainfall=3.24"

Runoff Area=0.965 ac
Runoff Volume=0.208 af

Runoff Depth=2.58"
Tc=5.0 min

CN=94

4.25 cfs



Type II 24-hr  5 year Rainfall=3.24"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T
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Summary for Subcatchment 8S: Direct Release

Runoff = 0.93 cfs @ 11.97 hrs,  Volume= 0.042 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 year Rainfall=3.24"

Area (ac) CN Description
0.053 98 Paved parking, HSG C
0.349 74 >75% Grass cover, Good, HSG C
0.402 77 Weighted Average
0.349 86.82% Pervious Area
0.053 13.18% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 8S: Direct Release

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
5 year Rainfall=3.24"

Runoff Area=0.402 ac
Runoff Volume=0.042 af

Runoff Depth=1.24"
Tc=5.0 min

CN=77

0.93 cfs



Type II 24-hr  10 year Rainfall=3.74"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T
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Summary for Subcatchment 1S: Pre-developed 01

Runoff = 6.98 cfs @ 12.00 hrs,  Volume= 0.361 af,  Depth= 2.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 year Rainfall=3.74"

Area (ac) CN Description
0.869 98 Paved parking, HSG C
1.077 74 >75% Grass cover, Good, HSG C
1.946 85 Weighted Average
1.077 55.34% Pervious Area
0.869 44.66% Impervious Area

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

6.0 100 0.0871 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.5 151 0.0204 1.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.5 251 Total

Subcatchment 1S: Pre-developed 01

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
10 year Rainfall=3.74"
Runoff Area=1.946 ac

Runoff Volume=0.361 af
Runoff Depth=2.23"

Flow Length=251'
Tc=8.5 min

CN=85

6.98 cfs



Type II 24-hr  10 year Rainfall=3.74"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T
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Summary for Subcatchment 2S: Pre-developed 02

Runoff = 3.24 cfs @ 12.01 hrs,  Volume= 0.168 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 year Rainfall=3.74"

Area (ac) CN Description
0.023 98 Paved parking, HSG C
0.066 96 Gravel surface, HSG C
1.277 74 >75% Grass cover, Good, HSG C
1.366 75 Weighted Average
1.343 98.32% Pervious Area
0.023 1.68% Impervious Area

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

6.4 100 0.0752 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.4 194 0.0361 1.33 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.8 294 Total

Subcatchment 2S: Pre-developed 02

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
10 year Rainfall=3.74"
Runoff Area=1.366 ac

Runoff Volume=0.168 af
Runoff Depth=1.47"

Flow Length=294'
Tc=8.8 min

CN=75

3.24 cfs



Type II 24-hr  10 year Rainfall=3.74"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T
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Summary for Subcatchment 3S: Subarea 01

Runoff = 10.06 cfs @ 11.96 hrs,  Volume= 0.498 af,  Depth= 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 year Rainfall=3.74"

Area (ac) CN Description
1.608 98 Paved parking, HSG C
0.338 74 >75% Grass cover, Good, HSG C
1.946 94 Weighted Average
0.338 17.37% Pervious Area
1.608 82.63% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Subarea 01

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
10 year Rainfall=3.74"
Runoff Area=1.946 ac

Runoff Volume=0.498 af
Runoff Depth=3.07"

Tc=5.0 min
CN=94

10.06 cfs



Type II 24-hr  10 year Rainfall=3.74"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T
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Summary for Subcatchment 4S: Subarea 02

Runoff = 4.99 cfs @ 11.96 hrs,  Volume= 0.247 af,  Depth= 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 year Rainfall=3.74"

Area (ac) CN Description
0.790 98 Paved parking, HSG C
0.175 74 >75% Grass cover, Good, HSG C
0.965 94 Weighted Average
0.175 18.13% Pervious Area
0.790 81.87% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 4S: Subarea 02

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
10 year Rainfall=3.74"
Runoff Area=0.965 ac

Runoff Volume=0.247 af
Runoff Depth=3.07"

Tc=5.0 min
CN=94

4.99 cfs



Type II 24-hr  10 year Rainfall=3.74"2023-0704 Block H (2024-11-12)
  Printed  11/14/2024Prepared by EMH&T
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Summary for Subcatchment 8S: Direct Release

Runoff = 1.21 cfs @ 11.96 hrs,  Volume= 0.054 af,  Depth= 1.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 year Rainfall=3.74"

Area (ac) CN Description
0.053 98 Paved parking, HSG C
0.349 74 >75% Grass cover, Good, HSG C
0.402 77 Weighted Average
0.349 86.82% Pervious Area
0.053 13.18% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 8S: Direct Release

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
10 year Rainfall=3.74"
Runoff Area=0.402 ac

Runoff Volume=0.054 af
Runoff Depth=1.61"

Tc=5.0 min
CN=77

1.21 cfs



Type II 24-hr  25 year Rainfall=4.44"2023-0704 Block H (2024-11-12)
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Summary for Subcatchment 1S: Pre-developed 01

Runoff = 8.87 cfs @ 12.00 hrs,  Volume= 0.463 af,  Depth= 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 year Rainfall=4.44"

Area (ac) CN Description
0.869 98 Paved parking, HSG C
1.077 74 >75% Grass cover, Good, HSG C
1.946 85 Weighted Average
1.077 55.34% Pervious Area
0.869 44.66% Impervious Area

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

6.0 100 0.0871 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.5 151 0.0204 1.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.5 251 Total

Subcatchment 1S: Pre-developed 01

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
25 year Rainfall=4.44"
Runoff Area=1.946 ac

Runoff Volume=0.463 af
Runoff Depth=2.85"

Flow Length=251'
Tc=8.5 min

CN=85

8.87 cfs



Type II 24-hr  25 year Rainfall=4.44"2023-0704 Block H (2024-11-12)
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Summary for Subcatchment 2S: Pre-developed 02

Runoff = 4.41 cfs @ 12.01 hrs,  Volume= 0.228 af,  Depth= 2.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 year Rainfall=4.44"

Area (ac) CN Description
0.023 98 Paved parking, HSG C
0.066 96 Gravel surface, HSG C
1.277 74 >75% Grass cover, Good, HSG C
1.366 75 Weighted Average
1.343 98.32% Pervious Area
0.023 1.68% Impervious Area

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

6.4 100 0.0752 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.4 194 0.0361 1.33 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.8 294 Total

Subcatchment 2S: Pre-developed 02

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
25 year Rainfall=4.44"
Runoff Area=1.366 ac

Runoff Volume=0.228 af
Runoff Depth=2.00"

Flow Length=294'
Tc=8.8 min

CN=75

4.41 cfs



Type II 24-hr  25 year Rainfall=4.44"2023-0704 Block H (2024-11-12)
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Summary for Subcatchment 3S: Subarea 01

Runoff = 12.14 cfs @ 11.96 hrs,  Volume= 0.609 af,  Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 year Rainfall=4.44"

Area (ac) CN Description
1.608 98 Paved parking, HSG C
0.338 74 >75% Grass cover, Good, HSG C
1.946 94 Weighted Average
0.338 17.37% Pervious Area
1.608 82.63% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Subarea 01

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
25 year Rainfall=4.44"
Runoff Area=1.946 ac

Runoff Volume=0.609 af
Runoff Depth=3.76"

Tc=5.0 min
CN=94

12.14 cfs
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Summary for Subcatchment 4S: Subarea 02

Runoff = 6.02 cfs @ 11.96 hrs,  Volume= 0.302 af,  Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 year Rainfall=4.44"

Area (ac) CN Description
0.790 98 Paved parking, HSG C
0.175 74 >75% Grass cover, Good, HSG C
0.965 94 Weighted Average
0.175 18.13% Pervious Area
0.790 81.87% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 4S: Subarea 02

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
25 year Rainfall=4.44"
Runoff Area=0.965 ac

Runoff Volume=0.302 af
Runoff Depth=3.76"

Tc=5.0 min
CN=94

6.02 cfs



Type II 24-hr  25 year Rainfall=4.44"2023-0704 Block H (2024-11-12)
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Summary for Subcatchment 8S: Direct Release

Runoff = 1.61 cfs @ 11.96 hrs,  Volume= 0.072 af,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 year Rainfall=4.44"

Area (ac) CN Description
0.053 98 Paved parking, HSG C
0.349 74 >75% Grass cover, Good, HSG C
0.402 77 Weighted Average
0.349 86.82% Pervious Area
0.053 13.18% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 8S: Direct Release

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
25 year Rainfall=4.44"
Runoff Area=0.402 ac

Runoff Volume=0.072 af
Runoff Depth=2.16"

Tc=5.0 min
CN=77

1.61 cfs
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Summary for Subcatchment 1S: Pre-developed 01

Runoff = 10.44 cfs @ 12.00 hrs,  Volume= 0.549 af,  Depth= 3.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 year Rainfall=5.02"

Area (ac) CN Description
0.869 98 Paved parking, HSG C
1.077 74 >75% Grass cover, Good, HSG C
1.946 85 Weighted Average
1.077 55.34% Pervious Area
0.869 44.66% Impervious Area

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

6.0 100 0.0871 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.5 151 0.0204 1.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.5 251 Total

Subcatchment 1S: Pre-developed 01

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
50 year Rainfall=5.02"
Runoff Area=1.946 ac

Runoff Volume=0.549 af
Runoff Depth=3.39"

Flow Length=251'
Tc=8.5 min

CN=85

10.44 cfs
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Summary for Subcatchment 2S: Pre-developed 02

Runoff = 5.43 cfs @ 12.01 hrs,  Volume= 0.281 af,  Depth= 2.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 year Rainfall=5.02"

Area (ac) CN Description
0.023 98 Paved parking, HSG C
0.066 96 Gravel surface, HSG C
1.277 74 >75% Grass cover, Good, HSG C
1.366 75 Weighted Average
1.343 98.32% Pervious Area
0.023 1.68% Impervious Area

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

6.4 100 0.0752 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.4 194 0.0361 1.33 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.8 294 Total

Subcatchment 2S: Pre-developed 02

Runoff

Hydrograph

Time  (hours)
605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
50 year Rainfall=5.02"
Runoff Area=1.366 ac

Runoff Volume=0.281 af
Runoff Depth=2.47"

Flow Length=294'
Tc=8.8 min

CN=75

5.43 cfs
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Summary for Subcatchment 3S: Subarea 01

Runoff = 13.85 cfs @ 11.96 hrs,  Volume= 0.702 af,  Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 year Rainfall=5.02"

Area (ac) CN Description
1.608 98 Paved parking, HSG C
0.338 74 >75% Grass cover, Good, HSG C
1.946 94 Weighted Average
0.338 17.37% Pervious Area
1.608 82.63% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Subarea 01
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Type II 24-hr
50 year Rainfall=5.02"
Runoff Area=1.946 ac

Runoff Volume=0.702 af
Runoff Depth=4.33"

Tc=5.0 min
CN=94

13.85 cfs
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Summary for Subcatchment 4S: Subarea 02

Runoff = 6.87 cfs @ 11.96 hrs,  Volume= 0.348 af,  Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 year Rainfall=5.02"

Area (ac) CN Description
0.790 98 Paved parking, HSG C
0.175 74 >75% Grass cover, Good, HSG C
0.965 94 Weighted Average
0.175 18.13% Pervious Area
0.790 81.87% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 4S: Subarea 02

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
50 year Rainfall=5.02"
Runoff Area=0.965 ac

Runoff Volume=0.348 af
Runoff Depth=4.33"

Tc=5.0 min
CN=94

6.87 cfs
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Summary for Subcatchment 8S: Direct Release

Runoff = 1.96 cfs @ 11.96 hrs,  Volume= 0.088 af,  Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 year Rainfall=5.02"

Area (ac) CN Description
0.053 98 Paved parking, HSG C
0.349 74 >75% Grass cover, Good, HSG C
0.402 77 Weighted Average
0.349 86.82% Pervious Area
0.053 13.18% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 8S: Direct Release

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
50 year Rainfall=5.02"
Runoff Area=0.402 ac

Runoff Volume=0.088 af
Runoff Depth=2.64"

Tc=5.0 min
CN=77

1.96 cfs
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Summary for Subcatchment 1S: Pre-developed 01

Runoff = 12.10 cfs @ 12.00 hrs,  Volume= 0.641 af,  Depth= 3.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 year Rainfall=5.63"

Area (ac) CN Description
0.869 98 Paved parking, HSG C
1.077 74 >75% Grass cover, Good, HSG C
1.946 85 Weighted Average
1.077 55.34% Pervious Area
0.869 44.66% Impervious Area

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

6.0 100 0.0871 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.5 151 0.0204 1.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.5 251 Total

Subcatchment 1S: Pre-developed 01

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 year Rainfall=5.63"

Runoff Area=1.946 ac
Runoff Volume=0.641 af

Runoff Depth=3.95"
Flow Length=251'

Tc=8.5 min
CN=85

12.10 cfs
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Summary for Subcatchment 2S: Pre-developed 02

Runoff = 6.53 cfs @ 12.00 hrs,  Volume= 0.338 af,  Depth= 2.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 year Rainfall=5.63"

Area (ac) CN Description
0.023 98 Paved parking, HSG C
0.066 96 Gravel surface, HSG C
1.277 74 >75% Grass cover, Good, HSG C
1.366 75 Weighted Average
1.343 98.32% Pervious Area
0.023 1.68% Impervious Area

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

6.4 100 0.0752 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.63"

2.4 194 0.0361 1.33 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.8 294 Total

Subcatchment 2S: Pre-developed 02

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 year Rainfall=5.63"

Runoff Area=1.366 ac
Runoff Volume=0.338 af

Runoff Depth=2.97"
Flow Length=294'

Tc=8.8 min
CN=75

6.53 cfs
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Summary for Subcatchment 3S: Subarea 01

Runoff = 15.65 cfs @ 11.96 hrs,  Volume= 0.800 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 year Rainfall=5.63"

Area (ac) CN Description
1.608 98 Paved parking, HSG C
0.338 74 >75% Grass cover, Good, HSG C
1.946 94 Weighted Average
0.338 17.37% Pervious Area
1.608 82.63% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Subarea 01

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 year Rainfall=5.63"

Runoff Area=1.946 ac
Runoff Volume=0.800 af

Runoff Depth=4.93"
Tc=5.0 min

CN=94

15.65 cfs
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Summary for Subcatchment 4S: Subarea 02

Runoff = 7.76 cfs @ 11.96 hrs,  Volume= 0.396 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 year Rainfall=5.63"

Area (ac) CN Description
0.790 98 Paved parking, HSG C
0.175 74 >75% Grass cover, Good, HSG C
0.965 94 Weighted Average
0.175 18.13% Pervious Area
0.790 81.87% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 4S: Subarea 02

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 year Rainfall=5.63"

Runoff Area=0.965 ac
Runoff Volume=0.396 af

Runoff Depth=4.93"
Tc=5.0 min

CN=94

7.76 cfs
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Summary for Subcatchment 8S: Direct Release

Runoff = 2.33 cfs @ 11.96 hrs,  Volume= 0.106 af,  Depth= 3.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 year Rainfall=5.63"

Area (ac) CN Description
0.053 98 Paved parking, HSG C
0.349 74 >75% Grass cover, Good, HSG C
0.402 77 Weighted Average
0.349 86.82% Pervious Area
0.053 13.18% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 8S: Direct Release

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 year Rainfall=5.63"

Runoff Area=0.402 ac
Runoff Volume=0.106 af

Runoff Depth=3.16"
Tc=5.0 min

CN=77

2.33 cfs
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Events for Subcatchment 1S: Pre-developed 01

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1 year 2.20 3.00 0.153 0.94

2 year 2.63 4.07 0.208 1.28

5 year 3.24 5.66 0.291 1.79

10 year 3.74 6.98 0.361 2.23

25 year 4.44 8.87 0.463 2.85

50 year 5.02 10.44 0.549 3.39

100 year 5.63 12.10 0.641 3.95
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Events for Subcatchment 2S: Pre-developed 02

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1 year 2.20 0.97 0.055 0.48

2 year 2.63 1.54 0.083 0.73

5 year 3.24 2.44 0.128 1.12

10 year 3.74 3.24 0.168 1.47

25 year 4.44 4.41 0.228 2.00

50 year 5.02 5.43 0.281 2.47

100 year 5.63 6.53 0.338 2.97
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Events for Subcatchment 3S: Subarea 01

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1 year 2.20 5.42 0.257 1.58

2 year 2.63 6.73 0.323 1.99

5 year 3.24 8.56 0.419 2.58

10 year 3.74 10.06 0.498 3.07

25 year 4.44 12.14 0.609 3.76

50 year 5.02 13.85 0.702 4.33

100 year 5.63 15.65 0.800 4.93
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Events for Subcatchment 4S: Subarea 02

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1 year 2.20 2.69 0.127 1.58

2 year 2.63 3.34 0.160 1.99

5 year 3.24 4.25 0.208 2.58

10 year 3.74 4.99 0.247 3.07

25 year 4.44 6.02 0.302 3.76

50 year 5.02 6.87 0.348 4.33

100 year 5.63 7.76 0.396 4.93
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Events for Subcatchment 8S: Direct Release

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1 year 2.20 0.40 0.019 0.56

2 year 2.63 0.61 0.028 0.82

5 year 3.24 0.93 0.042 1.24

10 year 3.74 1.21 0.054 1.61

25 year 4.44 1.61 0.072 2.16

50 year 5.02 1.96 0.088 2.64

100 year 5.63 2.33 0.106 3.16
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