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October 16, 2020 
 
 
City of Columbus, Division of Sewerage & Drainage 
Attn: Mr. Greg Fedner, P.E. 
Private Development Section Manager  
910 Dublin Road 
Columbus, Ohio 43215 
 
Subject:  The Ohio State University Wexner Medical Center 

Construction Staging Area 
 Type II Variance from Stormwater Drainage Manual 
 
Dear Greg, 
 
On behalf of The Ohio State University and Walsh/Turner Joint Venture, EMH&T is submitting an application 
for a Type II variance from the Columbus Stormwater Drainage Manual (SWDM) for the Wexner Medical 
Center Construction Staging Area project, (CC Plan Number pending), located at 527 West 10th Avenue, 
Columbus, Ohio 43210.  
 
The project site is located within the Federal Emergency Management Agency (FEMA) 100-year floodplain 
boundary of the Olentangy River. A Type II variance is requested for approval of placement of stormwater 
management BMPs within the FEMA floodplain boundary (SWDM Section 3.1). 
 
The following information is provided in support of the application: 

 Project Name: The Ohio State University Wexner Medical Center Construction Staging Area 

 Address, PID, Site Disturbance and Total Site Area:  
Address: 527 West 10th Avenue, Columbus, Ohio 43210 
PID: 010-067007-00 and 010-067017-00 
Site Disturbance: 1.52 acres 
Total Site Area: 1.52 acres (project only) 

 Date Property Acquired: N/A 

 Primary (Owner) Contact: 
The Ohio State University 
Facilities Operation and Development 
Attn: Ragan Fallang, Project Executive 
400 Enarson Classroom Building 
2009 Millikin Road, Columbus, OH 43210 
(614) 247-6150; Fallang.6@osu.edu 

 
Additional information pertaining to the requested variance is included in the enclosed application document. 
Please contact me with any questions you may have at (614) 775-4210, or by email at sarden@emht.com. 
 
Sincerely, 
 
 
 
Shawn Arden, PE, CFM 
Principal, Senior Water Resources Engineer 
 
Cc: Ragan Fallang, The Ohio State University  Nigel Carter, Walsh/Turner Joint Venture  
      Miles Hebert, PE, CFM, EMH&T   Matt White, Walsh/Turner Joint Venture        

mailto:sarden@emht.com
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1.0  INTRODUCTION 
 
The following report provides information pertaining to a requested variance from the City of 
Columbus Stormwater Drainage Manual (the Manual) for The Ohio State University Wexner 
Medical Center Construction Staging Area project (CC Plan Number pending).  
 
The Ohio State University (University) with contractor Walsh/Turner Joint Venture (W/T) is 
currently redeveloping land east of Cannon Drive between 10th Avenue and 12th Avenue as part 
of the Wexner Medical Center. This work includes construction of an inpatient hospital tower 
representing an investment of $1.8 Billion Dollars and creating 1,800 new jobs within the City of 
Columbus. Construction of the inpatient tower project is currently scheduled for completion in 2025.  
 
In order to facilitate construction of the inpatient hospital tower, the University and W/T desire to 
construct a temporary staging area in the vicinity of the Wexner Medical Center project. The 
staging area will be utilized for material storage, as well as queuing of material delivery vehicles 
(concrete trucks, flatbed trucks, etc.). Over the last 12 months, W/T evaluated numerous locations 
for construction of a temporary staging area to meet this need. These locations are shown below 
in Table 1.  
 

Table 1: Alternate Locations Considered for Construction Staging Area 

Location Reason for Non-Selection 

RPAC Athletic Fields Unacceptable disruption to the athletic fields 

Businesses at Lennox and Surrounding Areas Private property, owners not interested. 

Area south of New Cannon Drive Phase 1 Pump 
Station 

Too small, also located in FEMA Floodplain 

West of Cannon substation staging area Already occupied, too small 

Chiller Plant parking lot Already occupied, too small 

Parking lot south of Dodd Conflicts with new parking garage 

West campus Too far away from site 

 
Ultimately, W/T has determined the preferred location for the temporary staging area is in the 
existing green space on the west side of Cannon Drive between 10th Avenue and 12th Avenue. 
Refer to Figure 1 – Project Location Map on Page 3. The site, formerly the “Polo Fields” parking 
lot, was recently reconstructed into a park under the Cannon Drive Phase 1 project (plans 3269-E 
and CC-17287). W/T proposes to construct a temporary gravel staging area covering 
approximately 1.5 acres with a concrete approach apron to the existing Cannon Drive and 10th 
Avenue intersection. The staging area will be constructed immediately upon plan approval from 
the City. The staging area will be remain in place until 2025, when it will be removed and the site 
restored to current conditions (grade and vegetation).  
 
The proposed staging area site is located within the current Federal Emergency Management 
Agency (FEMA) effective 100-year floodplain for the Olentangy River. The site is depicted on 
FEMA Flood Insurance Rate Map (FIRM) panel 39049C307K, dated June 17, 2008, and revised 
under Letter of Map Revision (LOMR) Case No. 15-05-3155P dated April 20, 2016 (following 
completion of the 5th Avenue Dam Removal Project). The FEMA effective floodplain mapping has 
not been revised following completion of the Cannon Drive Phase 1 project. The University intends 
to submit a LOMR application to FEMA to revise the flood hazard mapping for this area after 
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completion of construction of Cannon Drive Phase 2, once construction of the flood control levee is 
fully completed.  
 
The project site is not located in any of the following features: 

 the FEMA floodway,  

 the Stream Corridor Protection Zone for the Olentangy River, nor 

 the existing Environmental Covenant in place on the Olentangy River. 
 
The University and W/T are proposing to comply with the stormwater and floodplain 
management provisions of the Manual for construction of the staging area as follows: 

 Stormwater Quantity Control: Dry detention storage on the staging area surface and 
within an aggregate bed consisting of #2 stone. 

 Stormwater Quality Control: Use of Water Quality Credits generated by the Cannon 
Drive Phase 1 Project (CC-17287). 21.27 acres of water quality credits are currently 
available; the University proposes to temporarily use 1.52 acres of credits for the staging 
area project. These credits will be returned when the staging area is removed in 2025. 

 Floodplain Compensatory Storage: Use of Compensatory Storage Credits remaining for 
this reach of the Olentangy River. From the CC-17287 plan, 9,305 cubic yards of 
Floodplain Compensatory Storage Credits remain available for this reach of the 
Olentangy River. The University proposes to temporarily use 116 cubic yards of credits. 
These credits will be returned when the staging area is removed in 2025. 

 
Having addressed the remaining provisions of the Manual, the University and W/T are seeking a 
Type II variance for the project for the placement of stormwater management BMPs within the 
FEMA floodplain boundary (SWDM Section 3.1).  
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2.0  TYPE II VARIANCE REQUEST 
 
The University and W/T are requesting a variance from certain aspects of the Manual for The 
Ohio State University Wexner Medical Center Construction Staging Area project. Specifically, the 
University and W/T seek approval to place stormwater management BMPs within the FEMA 
floodplain boundary (Manual Section 3.1). Additional details regarding this request for a 
variance are provided in the following sections. 
 
2.1 Site Conditions 
 
The proposed staging area site is located along the Olentangy River immediately west of Cannon 
Drive between 10th Avenue and 12th Avenue. The site is currently composed of park space 
constructed under the Cannon Drive Phase 1 project. The site is well suited for use as a temporary 
Construction Staging Area due to its location directly across Cannon Drive from the Wexner 
Medical Center construction project that necessitates this staging area. Access to the staging area 
site is readily available at the Cannon Drive and 10th Avenue intersection. 
 
As shown in Exhibit 1, the majority of the project site and adjacent undeveloped land is located 
within the FEMA effective Zone AE 100-year floodplain. Areas mapped by FEMA as outside the 
100-year floodplain limits are associated with a narrow earthen berm that was previously 
located along the Olentangy River Trail. This berm was removed as part of the Cannon Drive 
Phase 1 project, and this land is now located below the FEMA 100-year floodplain elevation. As 
discussed earlier in Section 1 - Introduction, the construction staging area site is not located in the 
FEMA floodway, Stream Corridor Protection Zone, nor the Environmental Covenant in place over 
the Olentangy River. 
 
Per Section 3.1 of the Manual, “stormwater runoff generated from onsite areas shall be 
controlled before it is released from the development site” and “stormwater control facilities shall 
not be located within designated FEMA floodplain boundaries.” For the project site, meeting both 
of these requirements is not possible. The entire staging area site is located within either the 
mapped floodplain or is currently below the FEMA floodplain elevation due to recent permitted 
construction activity, thus any post-construction stormwater BMPs required for the permanent 
development on this site must be positioned within the floodplain boundary. 
 
2.2 Proposed Stormwater BMPs 
 
The University and W/T propose to construct a dry detention area on the staging area site to 
provide post-construction stormwater quantity control to meet the requirements of the Manual. 
Stormwater detention will be provided through a combination of surface and aggregate bed 
storage. The detention area will manage the runoff from the proposed temporary staging area 
prior to discharging to existing stormwater infrastructure that ultimately discharges to the 
Olentangy River.  
 
Stormwater quality control requirements will be addressed separately through the use of Water 
Quality Credits generated by the Cannon Drive Phase 1 stormwater basin. A total of 21.60 acres 
of Water Quality Credits were generated by the Cannon Drive project. The Dodd Parking 
Garage project (CC-19146) used 0.33 acres of credits, leaving 21.27 acres available. This 
staging area project proposes to use 1.52 acres of credit. The credits will be returned and 
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available for reuse by the University for other project needs after the staging area is removed 
and the site is restored to current conditions. 
 
All of the site improvements, including the stormwater management area, are located within the 
FEMA-mapped 100-year floodplain. Additional details regarding the proposed stormwater 
basins are provided in the Stormwater Management Plan for the site (Appendix A), and the basin 
engineering plan sheets provided within Appendix B. 
 
2.3 Impacts to Stormwater Detention and Water Quality 
 
The proposed stormwater management area, along with the use of available Water Quality 
Credits, will provide stormwater quantity and quality control benefits for the project in alignment 
the requirements of the Manual. Further, the stormwater management area has been designed to 
be protected from floodwaters of the Olentangy River. A HESCO FLOODLINE barrier will be 
constructed to separate the construction staging area and stormwater detention area from the 
Olentangy River floodplain. Further, a backflow preventer is proposed to be installed on all 
discharge pipes from the staging area that are at an elevation below the FEMA 100-year flood 
elevation.  
 
No degradation of water quantity or quality control benefits are expected with this project as 
designed.  
 
2.4 Statement of Hardship 
 
As shown in Exhibit 1, the vast majority of undeveloped land in the vicinity of the Wexner Medical 
Center project is currently mapped by FEMA as 100-year floodplain. Adequate land to build a 
suitable temporary construction staging area is not available nearby that is also located outside 
of the 100-year floodplain limits.  As discussed in Section 1 – Introduction, the University and W/T 
have spent over 12 months evaluating other locations for the Construction Staging Area and 
determined that this site is the preferred option, despite the floodplain encumbrance and recent 
completion of the Cannon Drive Phase 1 project. The University and W/T have strived to develop 
a design concept that satisfies the overarching stormwater quality and quantity control 
requirements of the Manual, as well as protects the stormwater detention area from access by 
Olentangy River floodwaters. Further, this construction staging area project is a temporary 
activity. The staging area will be deconstructed in 2025, with the site restored to the current park 
conditions, including grade and vegetative cover. 
 
Thus, the University and W/T respectfully ask for approval of the requested variance from 
Section 3.1 of the Manual to allow for placement of the proposed stormwater BMPs within the 
FEMA mapped 100-year floodplain.  
 
3.0 SITE DEVELOPMENT ALTERNATIVES 
 
In accordance with the requirements of the Manual and the City’s Variance Guidance Policy, a 
Type II variance application must include three site development plans: full compliance, minimal 
impact and preferred alternative. The proposed construction staging area plan, as submitted, 
represents the Minimal Impact Alternative. 
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3.1 Full Compliance 
 
The existing stormwater management basin constructed under Cannon Drive Phase 1 was 
reviewed for potential use as credit for both stormwater quantity control and quality control for 
The Ohio State University Wexner Medical Center Construction Staging Area project. Although 
this stormwater basin is also located within the current FEMA-mapped 100-year floodplain, prior 
approval was provided by the City for its construction; therefore, we anticipate that expansion of 
the basin would be allowed, if feasible.  
 
The Stormwater Management Report for the Cannon Drive Phase 1 stormwater basin was filed 
with CC-17287. The CC-17287 plan indicates that construction of the dry basin creates 21.60 
acres of water quality credits that can be applied to other University projects. Water Quality 
Credits can be applied at a 1:1 ratio for projects located north of King Avenue, south of Woody 
Hayes Drive, west of Neil Avenue, and east of the Olentangy River. The Dodd Parking Garage 
project (CC-19146) is using 0.33 acres of Water Quality Credits, leaving 21.27 acres of credits 
available. The Construction Staging Area project is located in this area, and proposes to use 1.52 
acres of the 21.27 acres of available Water Quality Credits. As discussed earlier, the credits will 
be returned when the staging area is deconstructed and the site restored to current conditions.  
Note: the Water Quality Credits provided by the Cannon Drive Phase 1 basin, as well as the 
basin’s design, were driven by the drainage area tributary to the basin. The excess water quality 
credits cannot be reallocated for use as water quantity credit. 
 
The Stormwater Management Report for CC-17287 includes release rate performance 
information for the Cannon Drive Phase 1 stormwater basin, as shown below in Table 2, along 
with a summary of excess stormwater quantity control (credits) available for each storm 
recurrence interval. As shown in the Table, significant stormwater quantity control credit is 
available in the Cannon Drive Phase 1 basin for storm events except for the 100-year event. 
 

Table 2: Cannon Drive Phase 1 Dry Basin Performance Information (CC-17287) 

Storm Event 
(Recurrence 

Interval) 

Peak 
Inflow 
(cfs) 

Peak Outflow 
(cfs) 

Reduction in 
Peak Flow 
Rate (cfs) 

Required 
Reduction in 
Peak Flow 
Rate (cfs) 

Stormwater 
Quantity 
Control 

Credit (cfs) 

1-yr 26.61 4.74 21.87 3.16 18.71 

2-yr 34.49 5.25 29.24 6.10 23.14 

5-yr 50.09 5.90 44.19 4.12 40.07 

10-yr 62.08 6.24 55.84 38.29 17.55 

25-yr 77.59 6.51 71.08 43.09 27.99 

50-yr 88.34 6.68 81.66 47.06 34.60 

100-yr 101.05 7.01 94.04 93.39 0.65 

 
Table 3 presents a summary of stormwater quantity control credits required for the construction 
staging area project for each storm event recurrence interval. The table also presents the 
available Stormwater Quantity Credits from the existing Cannon Drive Phase 1 basin. As shown in 
the Table, the existing Cannon Drive basin can provide adequate Stormwater Quantity Control 
Credits for all events except for the 100-year event, where an additional 7.47 cfs peak 
discharge reduction is required. Upon inspection of Table 2, the peak discharge from the existing 
Cannon Drive basin is only 7.01 cfs; therefore, it is not feasible to gain additional stormwater 
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quantity control benefits from this basin, even if the basin was taken to an undesirable zero 
discharge condition. This scenario is not feasible. 
 

Table 3: Construction Staging Area Stormwater Quantity Control Credits Required 

Storm Event 
(Recurrence 

Interval) 

Construction Staging Area Cannon Drive  

Peak 
Outflow 

(Undetained) 
(cfs)* 

Allowable 
Release Rate 

(cfs) 

Required 
Reduction in 
Peak Flow 
Rate (cfs) 

Stormwater 
Quantity 

Control Credit 
(cfs) 

Stormwater 
Quantity 

Credit 
Deficit (cfs) 

1-yr 4.93 1.72 3.21 18.71 - 

2-yr 6.14 1.96 4.18 23.14 - 

5-yr 7.87 2.34 5.53 40.07 - 

10-yr 9.30 2.67 6.63 17.55 - 

25-yr 11.30 3.14 8.16 27.99 - 

50-yr 12.97 3.54 9.43 34.60 - 

100-yr 14.72 6.60 8.12 0.65 7.47 

*Calculations for total undetained peak outflow are included in Appendix C. 
 
EMH&T reviewed additional options to address the Stormwater Quantity Credit deficit for the 
100-year storm event, which are summarized in Table 4. In short, alternatives to address the 
Stormwater Quantity Credit deficit either did not provide adequate credits or created additional 
hardship for the University. 
 

Table 4: Additional Full Compliance Options Considered 

Option Discussion 

Use of Stormwater 
Quantity Credits 
from Other Recent 
OSU Projects in 
the Vicinity of the 
WMC Construction 
Staging Area 
project. 

The Mirror Lake Renovation Project (CC-17779) was constructed in 2018 
east of this location; however, review of the Stormwater Management Plan 
shows the project has surplus stormwater quantity control credit of only 0.09 
cfs for the 100-year event. 
 
The Dodd Parking Garage (CC-19146) is currently planned on the east side 
of Cannon Drive and south of Medical Center Drive. The stormwater quantity 
control for this project is provided by an underground system that has 
already been designed. The Stormwater Management Plan for this project 
indicates the system, which has already been designed, has 2.16 cfs of 
surplus water quantity control credits for the 100-year event, which is not 
enough to also cover the requirements for the staging area project.    

Construction of an 
Offsite Regional 
Stormwater 
Management 
Facility 

The University has considered construction of regional stormwater 
management facilities in prior studies. However, the University is not 
prepared to undertake a project of this additional scope at this time. 
Development of an offsite regional stormwater management facility to 
facilitate a temporary construction staging area creates a separate hardship 
on the University. 

 
Based on the above information, the University considers the Full Compliance options not feasible 
for implementation.  
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3.2 Minimal Degradation 
 
The Minimal Degradation scenario for the Construction Staging Area project is currently shown in 
the enclosed Stormwater Management Plan (Appendix A) and engineering drawings (Appendix B) 
for the project. Stormwater quality control requirements are addressed using existing Water 
Quality Credits from the Cannon Drive Phase 1 basin. Again, the Construction Staging Area 
project proposes to use 1.52 acres of the 21.27 acres of available Water Quality Credits. The 
credits will be returned when the staging area is deconstructed and the site restored to current 
conditions.  Stormwater quantity control requirements are addressed by a dry detention 
stormwater management facility to be constructed with the staging area project. Calculations for 
the dry detention facility are included in Appendix A. The detention facility will be removed when 
the staging area is deconstructed and the site restored to existing conditions. The only requirement 
of the Manual that is not satisfied by this scenario is that the proposed stormwater management 
facility is located in an area that is currently mapped by FEMA as within the 100-year floodplain. 
The University has taken design measures to protect the proposed stormwater management 
facility from Olentangy River floodwaters, as discussed in Section 2.3. 
 
Based on the above information, the University considers the Minimal Degradation option as 
feasible and requests approval of this variance application for implementation. 
 
3.3 Preferred Alternative 
 
The Preferred Alternative scenario for the Construction Staging Area project is a modification of 
the Minimal Degradation scenario. Stormwater quality control requirements are addressed using 
existing Water Quality Credits from the Cannon Drive Phase 1 basin. Again, the Construction 
Staging Area project proposes to use 1.52 acres of the 21.27 acres of available Water Quality 
Credits. The credits will be returned when the staging area is deconstructed and the site restored 
to current conditions.  Stormwater quantity control requirements are addressed by a dry detention 
stormwater management facility to be constructed with the staging area project. However, the 
excess Water Quantity Credits from the Cannon Drive Basin would be applied to eliminate the 
detention requirements for all storm recurrence intervals except for the 100-year event. This will 
in turn reduce the size and ponding frequency of the dry detention area. Similar to the Minimal 
Degradation scenario, the only requirement of the Manual that is not satisfied by the Preferred 
Alternative scenario is that the proposed stormwater management facility is located in an area 
that is currently mapped by FEMA as within the 100-year floodplain. The design measures 
proposed by the University to protect the proposed stormwater management facility from 
Olentangy River floodwaters, as discussed in Section 2.3, apply to this scenario as well. 
 
Based on the above information, the University considers the Preferred Alternative option as 
feasible; however, the University is not asking for approval of the variance to implement this 
option.  
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4.0  CONCLUSIONS 
 
The University and W/T seek approval of the Type II variance for the Minimal Degradation Plan 
for The Ohio State University Wexner Medical Center Construction Staging Area project in order 
to place required stormwater BMPs in the FEMA mapped 100-year floodplain of the Olentangy 
River (Section 3.1 of the Manual). The University has presented three alternatives to address the 
issue, as required by the Manual for a Type II variance application. The University considered 
both the Preferred Alternative and the Minimum Degradation options as feasible. The University is 
requesting approval of the variance application to implement the Minimum Degradation option. 
 
 



 
 

 

 
 
 

 

 

 

 

 

 

EXHIBITS 



C
A

N
N

O
N

 D
R

IV
E

MEDICAL CENTER DRIVE

KING AVENUE

12TH AVENUE

JOHN HERRICK DRIVE

SR
 3

15

O
L

E
N

T
A

N
G

Y
 R

IV
E

R
 R

O
A

D

10TH AVENUE

O
L

E
N

T
A

N
G

Y
 R

IV
E

R

WOODY HAYES DRIVE

17TH AVENUE

TU
TT

LE
 P

A
R

K
 P

LA
C

E

O
LE

N
TA

N
G

Y
 R

IV
ER

 R
O

A
D

KINNEAR ROAD

GRAPHIC SCALE
0 100 200 400



 
 

 

 

 

 

 

 

 

 

 

 

APPENDIX A





 

 

PROJECT SUMMARY            
 
Project Name:  The Ohio State University 
  Wexner Medical Center 
  Construction Staging Area 
Location:  City of Columbus, Franklin County, Ohio 
Type:  Stormwater Management Plan 
Reviewing Agency:  City of Columbus, 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 Columbus 
Water Quality:  City of Columbus, Ohio EPA 
Hydrology Modeling Program:  HydroCAD 10.0 
 
DESIGN SUMMARY            
 
Detention:  Surface and Aggregate Bed Storage 
Water Quality:  Use of Existing WQ Credits 
Receiving Water Body:  Olentangy River 

 
REVISIONS             
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1.0   INTRODUCTION 
 
The following report provides a detailed analysis and design of the Stormwater Management Plan 
for The Ohio State University Wexner Medical Center Construction Staging Area. The proposed 
site is located west of Cannon Drive between 10th Avenue and 12th Avenue. The proposed project 
area involves the development of a temporary gravel staging area. The staging area will be 
removed in June 2025 and the site restored to current conditions. The Stormwater Management 
Plan was prepared in accordance with the requirements of both the City of Columbus and the Ohio 
EPA. The runoff from this site will be detained at the west end of the staging area on the surface 
and in an aggregate bed consisting of #2 stone prior to controlled discharge to the Olentangy 
River. A HESCO FLOODLINE barrier will be constructed along the western edge of the staging area 
to facilitate runoff storage and attenuation. 
 

 
Figure 1 – Site Location Map 

 

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 

SITE 
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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 10.0 computer program. 
 

3.0   PRE-DEVELOPED ANALYSIS 
 
The pre-developed condition generally consists of park space in good condition, resulting from the 
recently constructed Cannon Drive Phase 1 project (CC-17287). Runoff Curve Number values used 
for the existing land cover are 74 for open space and 98 for impervious areas. A Runoff Curve 
Number of 96 was used for proposed gravel areas. Pre-developed areas 01 (onsite) and 03 
(offsite) naturally drain to the west to an existing catch basin that discharges to the Olentangy 
River. Pre-developed 02 (onsite) naturally drains to Cannon Drive storm sewer system, which 
discharges to the Olentangy River.  
 
All pre-developed subarea characteristics are summarized in Table 1. Pre-developed peak flow 
rates are provided in Table 2. All time of concentration calculations can be found in the HydroCAD 
output in Appendix A. 

 
Table 1 - Pre-developed Subarea Characteristics 

Subarea 
Identifier 

Tributary 
Area 

(acres) Land Usage 

Runoff 
Curve 

Number 

% 
Impervious 

(%) 

Time of 
Concentration 

(min) 

1-year 
Runoff 
Volume 
(ac-ft) 

Onsite Areas 

Subarea 
01 1.43 

Open Space, 
Impervious cover 75 2% 5 0.051 

Subarea 
02 0.09 

Open Space, 
Impervious cover 87 56% 5 0.007 

Total 1.52 - 75 5% - 0.058 

Offsite Areas tributary to the site 

Subarea 
03 0.51 

Open Space, 
Impervious cover 80 25% 8 0.026 

Total 0.51 - 80 25% - 0.026 

 
Table 2 - Pre-developed Peak Flow Rates 

Storm 
Event 
(year) 

Pre-developed 
01 

Peak Flow Rates 
(cfs) 

Pre-developed 
02 

Peak Flow Rates 
(cfs) 

Pre-developed 
01 + 02  

Peak Flow Rates  
(cfs) 

Pre-developed 
03 

Peak Flow Rates 
(cfs) 

1 1.16 0.17 1.33 0.56 

2 1.82 0.23 2.04 0.80 

5 2.87 0.31 3.18 1.18 

10 3.79 0.38 4.17 1.51 

25 5.16 0.48 5.64 1.98 

50 6.34 0.56 6.90 2.38 

100 7.61 0.64 8.25 2.81 
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4.0   POST-DEVELOPED ANALYSIS 
 
Exhibit 2, provided within Appendix B, shows the post-developed condition. The Construction 
Staging Area will provide stormwater quantity control by detaining runoff on the surface as well 
as within the void space of an aggregate bed consisting of #2 stone. Runoff will be collected by a 
4-inch perforated underdrain installed in the aggregate bed and connected to three 4-inch outlet 
pipes to regulate the discharge rate from the site. An additional two 4-inch outlet pipes are located 
at the staging area surface to discharge runoff (second stage outlet). A HESCO FLOODLINE barrier 
is provided along the west edge of the staging area to detain the stormwater runoff.   
 
Subarea 01 and 03 will drain to stormwater detention area. Subarea 02 will bypass the proposed 
stormwater detention area, by will ultimately discharge to the same receiving water (Olentangy 
River) through the existing storm sewer system. The post-developed subarea characteristics are 
summarized in Table 3. The post-developed allowable release rates and proposed release rates 
can be found in Tables 4 and 5, respectively. Individual basin release rates and water surface 
elevations are provided in Table 6. Calculations supporting the runoff analysis are provided in the 
HydroCAD output in Appendix A. 

 
Table 3 - Post-developed Subarea Characteristics 

Subarea 
Identifier 

Tributary 
Area 

(acres) Land Usage 

Runoff 
Curve 

Number 

% 
Impervious 

(%) 

Time of 
Concentration 

(min) 

1-year 
Runoff 
Volume 
(ac-ft) 

Onsite Areas 

Subarea 
01 1.43 Gravel 96 100% 5 0.198 

Subarea 
02 0.09 

Gravel, 
pavement 97 100% 5 0.013 

Total 1.52  96 100% - 0.211 

Offsite Areas tributary to the Site 

Subarea 
03 0.51 

Open Space, 
Impervious cover 80 25% 8 0.026 

Total 0.51 - 80 25% - 0.026 

 
The 1-year runoff volume for the post-developed site increases from 0.058 to 0.168 ac-ft, an 
increase of 190% from the existing condition, which results in 25-year critical storm event.  

 
% Increase = [(0.211 – 0.058)/0.058] x 100 = 264% 

 50-Yr Critical Storm 
 

In order to manage discharge to the Olentangy River, the 50-year post-developed runoff peak 
flow rate should be equal to or less than the 1-year pre-developed runoff peak flow rate. In 
addition, the 100-year post-developed runoff peak flow rate should be equal to or less than the 
10-year pre-developed runoff peak flow rate. 
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Table 4 - Allowable Release Rates 

Storm 
Event 
(yr.) 

Pre-developed 
01  

Peak Flow Rates 
(cfs) 

Pre-developed 
03 (Offsite) 

Peak Flow Rates 
(cfs) 

Allowable 
Release Rates 

(cfs) 

1 1.16 0.56 1.72 

2 1.82 0.80 1.96 

5 2.87 1.18 2.34 

10 3.79 1.51 2.67 

25 5.16 1.98 3.14 

50 6.34 2.38 3.54 

100 7.61 2.81 6.60 

           *Discharge from Subarea 02 is not included in the Allowable Release Rate calculation. 
 

Table 5 - Proposed Release Rates 

Storm 
Event 
(yr.) 

Post-developed 
01+03  

Peak Flow Rates 
(cfs) 

Dry Basin 01 
Proposed 
Release 
Rates 
(cfs) 

Subarea 02 
Bypass 

Proposed 
Flow Rates 

(cfs) 

Project Total 
Proposed 

Release Rates 
(cfs) 

Allowable 
Release 
Rates 
(cfs) 

1 4.03 1.46 0.24 1.69 1.72 

2 5.20 1.70 0.30 1.91 1.96 

5 6.87 2.10 0.39 2.31 2.34 

10 8.26 2.41 0.45 2.64 2.67 

25 10.21 2.61 0.55 2.95 3.14 

50 11.83 2.70 0.63 3.12 3.54 

100 13.54 2.79 0.71 3.28 6.60 

 
Table 6 - Proposed Detention Area Performance 

Storm 
Event 
(yr.) 

Dry Basin 01 
Proposed 

Release Rates 
(cfs) 

Maximum 
W.S.E., T.O.B. 

= 725.5 
(feet) 

Storage 
Volume 
Utilized 
(ac-ft) 

1 1.52 724.34 0.066 

2 1.74 724.53 0.087 

5 2.16 724.80 0.117 

10 2.43 725.01 0.143 

25 2.56 725.13 0.181 

50 2.66 725.23 0.214 

100 2.75 725.34 0.250 

 
Storage Utilized (100-yr event):                       0.250 ac-ft                 
Storage Provided (Top of Bank = 725.50 ft.):   0.304 ac-ft           
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5.0   OUTLET DESIGN 
 
The outlet structures for Dry Basin 01 will be located on the west and south sides of the staging 
area. The location of this structures can be seen on Exhibit 2 in Appendix B.  
 
Dry Basin 01 - Outlet Control Structure 

 Bottom of Basin – 722.00 ft. 

 Top of Bank – 725.50 ft. 

 1st stage outlets 
o Outlet #1: 4-inch pipe, 7 LF invert at 723.05 ft. 
o Outlet #3: 4-inch pipe, 7 LF invert at 722.35 ft. This pipe has a backflow preventer 

(Tideflex TF-1) as the invert is below the base flood elevation for the Olentangy 
River. Manning’s n value has been increased to 0.021 to account for the additional 
head loss due to the backflow preventer. 

o Outlet #5: 4-inch pipe, 7 LF invert at 723.11. 

 2nd stage outlets 
o Outlet #2: 4-inch pipe, 4 LF invert at 724.40 ft. 
o Outlet #4: 4-inch pipe, 4 LF invert at 724.10 ft. 

 Tailwater – Assumed no tailwater due to discharge at surface.  

 Leakage – A leakage rate for the HESCO barrier of approximately 0.04 cfs per vertical foot 
head was applied based on US Army Corps of Engineers testing data. Leakage accounts for 
less than 5% of the peak discharge rate from the storage area. 

 

6.0   WATER QUALITY 
 
The project proposes to address water quality requirements by use of credits generated from the 
existing Cannon Drive Phase 1 stormwater basin (CC-17287). The Cannon Drive Basin generated 
21.60 acres of water quality credits. This Construction Staging Area project proposed to use 1.52 
acres of credits temporarily. The credits will be restored when the staging area is deconstructed 
and the site restored to current conditions.  

 

7.0   SEDIMENT BASIN CALCULATIONS 
 
The Ohio EPA requires that during construction a site must provide a means by which to control the 
sediment laden runoff from the construction site. Sediment control for this project will be addressed 
using 24-inch diameter compost filter socks. Supporting calculations are shown on the CC plans. 
 

8.0   CONCLUSION 
 
The proposed stormwater management plan for The Ohio State University Wexner Medical Center 
Construction Staging Area all requirements for detention and water quality as set forth by the City 
of Columbus and the Ohio EPA.
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Summary for Subcatchment 1: PreDev Onsite1

Runoff = 1.16 cfs @ 11.97 hrs,  Volume= 0.051 af,  Depth> 0.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-year Rainfall=2.20"

Area (ac) CN Description
* 1.400 74 Green Space
* 0.030 98 Impervious

1.430 75 Weighted Average
1.400 97.90% Pervious Area
0.030 2.10% Impervious Area

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

4.3 50 0.0500 0.19 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 2.63"

0.6 119 0.0500 3.60 Shallow Concentrated Flow, Grass
Unpaved   Kv= 16.1 fps

0.1 Direct Entry, 
5.0 169 Total

Subcatchment 1: PreDev Onsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr
1-year Rainfall=2.20"
Runoff Area=1.430 ac
Runoff Volume=0.051 af
Runoff Depth>0.43"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=75

1.16 cfs
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Summary for Subcatchment 2: PreDev Onsite2

Runoff = 0.17 cfs @ 11.96 hrs,  Volume= 0.007 af,  Depth> 0.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-year Rainfall=2.20"

Area (ac) CN Description
* 0.040 74 Green Space
* 0.050 98 Impervious

0.090 87 Weighted Average
0.040 44.44% Pervious Area
0.050 55.56% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2: PreDev Onsite2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type II 24-hr
1-year Rainfall=2.20"
Runoff Area=0.090 ac
Runoff Volume=0.007 af
Runoff Depth>0.98"
Tc=5.0 min
CN=87

0.17 cfs
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Summary for Subcatchment 3: PreDev Offsite1

Runoff = 0.56 cfs @ 12.01 hrs,  Volume= 0.026 af,  Depth> 0.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-year Rainfall=2.20"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.8 169 0.0500 3.60 Shallow Concentrated Flow, Slope
Unpaved   Kv= 16.1 fps

8.3 226 Total

Subcatchment 3: PreDev Offsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

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
1-year Rainfall=2.20"
Runoff Area=0.510 ac
Runoff Volume=0.026 af
Runoff Depth>0.62"
Flow Length=226'
Tc=8.3 min
CN=80

0.56 cfs
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Summary for Subcatchment 91: PostDev Onsite1

Runoff = 4.20 cfs @ 11.95 hrs,  Volume= 0.198 af,  Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-year Rainfall=2.20"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

4

3

2

1

0

Type II 24-hr
1-year Rainfall=2.20"
Runoff Area=1.430 ac
Runoff Volume=0.198 af
Runoff Depth>1.66"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

4.20 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.27 cfs @ 11.95 hrs,  Volume= 0.013 af,  Depth> 1.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-year Rainfall=2.20"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

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=0.090 ac
Runoff Volume=0.013 af
Runoff Depth>1.76"
Tc=5.0 min
CN=97

0.27 cfs
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 0.56 cfs @ 12.00 hrs,  Volume= 0.026 af,  Depth> 0.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-year Rainfall=2.20"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

0.6

0.55

0.5
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0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type II 24-hr
1-year Rainfall=2.20"
Runoff Area=0.510 ac
Runoff Volume=0.026 af
Runoff Depth>0.62"
Flow Length=226'
Tc=8.1 min
CN=80

0.56 cfs
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Summary for Pond 95P: Proposed Storage Facility

Inflow Area = 1.940 ac, 6.70% Impervious,  Inflow Depth > 1.39"    for  1-year event
Inflow = 4.66 cfs @ 11.96 hrs,  Volume= 0.225 af
Outflow = 1.52 cfs @ 12.09 hrs,  Volume= 0.224 af,  Atten= 67%,  Lag= 8.2 min
Primary = 1.52 cfs @ 12.09 hrs,  Volume= 0.224 af

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 722.35'   Storage= 133 cf
Peak Elev= 724.34' @ 12.09 hrs   Surf.Area= 2,998 sf   Storage= 2,885 cf   (2,752 cf above start)

Plug-Flow detention time= 29.5 min calculated for 0.220 af (98% of inflow)
Center-of-Mass det. time= 14.1 min ( 769.2 - 755.0 )

Volume Invert Avail.Storage Storage Description
#1 722.00' 2,616 cf Aggregate Bed Listed below

8,721 cf Overall  x 30.0% Voids
#2 724.00' 17,845 cf Surface Storage (Prismatic) Listed below

20,461 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)

722.00 0
723.00 1,269
724.00 4,320
725.00 6,426
726.00 8,721

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

724.00 739 0 0
725.00 7,477 4,108 4,108
726.00 19,996 13,737 17,845

Device Routing     Invert Outlet Devices
#1 Primary 723.05' 4.0"  Round Outlet 1   

L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.05' / 722.83'   S= 0.0314 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#2 Primary 722.35' 4.0"  Round Outlet 3   L= 7.0'   Ke= 0.500   
Inlet / Outlet Invert= 722.35' / 722.15'   S= 0.0286 '/'   Cc= 0.900   
n= 0.021,  Flow Area= 0.09 sf   

#3 Primary 723.11' 4.0"  Round Outlet 5   
L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.11' / 722.78'   S= 0.0471 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#4 Primary 722.00' Leakage   
Head  (feet)  0.00  1.00  2.00  3.00  4.00   
Disch. (cfs)  0.000  0.040  0.090  0.130  0.170   

#5 Primary 724.40' 4.0"  Round Upper Stage Outlet 2   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 724.40' / 724.40'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#6 Primary 724.10' 4.0"  Round Upper Stage Outlet 4   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 724.10' / 724.10'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Primary OutFlow  Max=1.52 cfs @ 12.09 hrs  HW=724.33'   (Free Discharge)
1=Outlet 1  (Inlet Controls 0.44 cfs @ 5.09 fps)
2=Outlet 3  (Barrel Controls 0.48 cfs @ 5.47 fps)
3=Outlet 5  (Inlet Controls 0.43 cfs @ 4.95 fps)
4=Leakage  (Custom Controls 0.10 cfs)
5=Upper Stage Outlet 2  ( Controls 0.00 cfs)
6=Upper Stage Outlet 4  (Barrel Controls 0.06 cfs @ 1.36 fps)

Pond 95P: Proposed Storage Facility

Inflow
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Hydrograph

Time  (hours)
201918171615141312111098765432
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Inflow Area=1.940 ac
Peak Elev=724.34'
Storage=2,885 cf

4.66 cfs

1.52 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 1.40"    for  1-year event
Inflow = 1.67 cfs @ 12.00 hrs,  Volume= 0.237 af
Primary = 1.67 cfs @ 12.00 hrs,  Volume= 0.237 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=2.030 ac
1.67 cfs

1.67 cfs
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Summary for Subcatchment 1: PreDev Onsite1

Runoff = 1.82 cfs @ 11.97 hrs,  Volume= 0.078 af,  Depth> 0.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-year Rainfall=2.63"

Area (ac) CN Description
* 1.400 74 Green Space
* 0.030 98 Impervious

1.430 75 Weighted Average
1.400 97.90% Pervious Area
0.030 2.10% Impervious Area

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

4.3 50 0.0500 0.19 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 2.63"

0.6 119 0.0500 3.60 Shallow Concentrated Flow, Grass
Unpaved   Kv= 16.1 fps

0.1 Direct Entry, 
5.0 169 Total

Subcatchment 1: PreDev Onsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
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)

2
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0

Type II 24-hr
2-year Rainfall=2.63"
Runoff Area=1.430 ac
Runoff Volume=0.078 af
Runoff Depth>0.65"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=75

1.82 cfs
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Summary for Subcatchment 2: PreDev Onsite2

Runoff = 0.23 cfs @ 11.96 hrs,  Volume= 0.010 af,  Depth> 1.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-year Rainfall=2.63"

Area (ac) CN Description
* 0.040 74 Green Space
* 0.050 98 Impervious

0.090 87 Weighted Average
0.040 44.44% Pervious Area
0.050 55.56% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2: PreDev Onsite2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

0.25
0.24
0.23
0.22
0.21
0.2

0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11
0.1

0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type II 24-hr
2-year Rainfall=2.63"
Runoff Area=0.090 ac
Runoff Volume=0.010 af
Runoff Depth>1.31"
Tc=5.0 min
CN=87

0.23 cfs
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Summary for Subcatchment 3: PreDev Offsite1

Runoff = 0.80 cfs @ 12.00 hrs,  Volume= 0.038 af,  Depth> 0.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-year Rainfall=2.63"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.8 169 0.0500 3.60 Shallow Concentrated Flow, Slope
Unpaved   Kv= 16.1 fps

8.3 226 Total

Subcatchment 3: PreDev Offsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

0.9

0.85

0.8

0.75

0.7

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=0.510 ac
Runoff Volume=0.038 af
Runoff Depth>0.89"
Flow Length=226'
Tc=8.3 min
CN=80

0.80 cfs
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Summary for Subcatchment 91: PostDev Onsite1

Runoff = 5.12 cfs @ 11.95 hrs,  Volume= 0.246 af,  Depth> 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-year Rainfall=2.63"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

5

4

3

2

1

0

Type II 24-hr
2-year Rainfall=2.63"
Runoff Area=1.430 ac
Runoff Volume=0.246 af
Runoff Depth>2.06"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

5.12 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.33 cfs @ 11.95 hrs,  Volume= 0.016 af,  Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-year Rainfall=2.63"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

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
2-year Rainfall=2.63"
Runoff Area=0.090 ac
Runoff Volume=0.016 af
Runoff Depth>2.17"
Tc=5.0 min
CN=97

0.33 cfs
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 0.81 cfs @ 12.00 hrs,  Volume= 0.038 af,  Depth> 0.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-year Rainfall=2.63"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

0.9

0.85

0.8

0.75

0.7

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=0.510 ac
Runoff Volume=0.038 af
Runoff Depth>0.89"
Flow Length=226'
Tc=8.1 min
CN=80

0.81 cfs
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Summary for Pond 95P: Proposed Storage Facility

Inflow Area = 1.940 ac, 6.70% Impervious,  Inflow Depth > 1.75"    for  2-year event
Inflow = 5.81 cfs @ 11.96 hrs,  Volume= 0.284 af
Outflow = 1.74 cfs @ 12.10 hrs,  Volume= 0.282 af,  Atten= 70%,  Lag= 8.7 min
Primary = 1.74 cfs @ 12.10 hrs,  Volume= 0.282 af

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 722.35'   Storage= 133 cf
Peak Elev= 724.53' @ 12.10 hrs   Surf.Area= 4,285 sf   Storage= 3,791 cf   (3,657 cf above start)

Plug-Flow detention time= 29.8 min calculated for 0.279 af (98% of inflow)
Center-of-Mass det. time= 17.2 min ( 767.8 - 750.6 )

Volume Invert Avail.Storage Storage Description
#1 722.00' 2,616 cf Aggregate Bed Listed below

8,721 cf Overall  x 30.0% Voids
#2 724.00' 17,845 cf Surface Storage (Prismatic) Listed below

20,461 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)

722.00 0
723.00 1,269
724.00 4,320
725.00 6,426
726.00 8,721

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

724.00 739 0 0
725.00 7,477 4,108 4,108
726.00 19,996 13,737 17,845

Device Routing     Invert Outlet Devices
#1 Primary 723.05' 4.0"  Round Outlet 1   

L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.05' / 722.83'   S= 0.0314 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#2 Primary 722.35' 4.0"  Round Outlet 3   L= 7.0'   Ke= 0.500   
Inlet / Outlet Invert= 722.35' / 722.15'   S= 0.0286 '/'   Cc= 0.900   
n= 0.021,  Flow Area= 0.09 sf   

#3 Primary 723.11' 4.0"  Round Outlet 5   
L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.11' / 722.78'   S= 0.0471 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#4 Primary 722.00' Leakage   
Head  (feet)  0.00  1.00  2.00  3.00  4.00   
Disch. (cfs)  0.000  0.040  0.090  0.130  0.170   

#5 Primary 724.40' 4.0"  Round Upper Stage Outlet 2   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 724.40' / 724.40'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#6 Primary 724.10' 4.0"  Round Upper Stage Outlet 4   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 724.10' / 724.10'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Primary OutFlow  Max=1.74 cfs @ 12.10 hrs  HW=724.53'   (Free Discharge)
1=Outlet 1  (Inlet Controls 0.48 cfs @ 5.51 fps)
2=Outlet 3  (Barrel Controls 0.50 cfs @ 5.75 fps)
3=Outlet 5  (Inlet Controls 0.47 cfs @ 5.38 fps)
4=Leakage  (Custom Controls 0.11 cfs)
5=Upper Stage Outlet 2  (Barrel Controls 0.02 cfs @ 0.91 fps)
6=Upper Stage Outlet 4  (Barrel Controls 0.16 cfs @ 1.87 fps)

Pond 95P: Proposed Storage Facility

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

6

5

4

3

2

1

0

Inflow Area=1.940 ac
Peak Elev=724.53'
Storage=3,791 cf

5.81 cfs

1.74 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 1.77"    for  2-year event
Inflow = 1.89 cfs @ 12.02 hrs,  Volume= 0.299 af
Primary = 1.89 cfs @ 12.02 hrs,  Volume= 0.299 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

2

1

0

Inflow Area=2.030 ac
1.89 cfs

1.89 cfs
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Summary for Subcatchment 1: PreDev Onsite1

Runoff = 2.87 cfs @ 11.96 hrs,  Volume= 0.121 af,  Depth> 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-year Rainfall=3.24"

Area (ac) CN Description
* 1.400 74 Green Space
* 0.030 98 Impervious

1.430 75 Weighted Average
1.400 97.90% Pervious Area
0.030 2.10% Impervious Area

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

4.3 50 0.0500 0.19 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 2.63"

0.6 119 0.0500 3.60 Shallow Concentrated Flow, Grass
Unpaved   Kv= 16.1 fps

0.1 Direct Entry, 
5.0 169 Total

Subcatchment 1: PreDev Onsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

3

2

1

0

Type II 24-hr
5-year Rainfall=3.24"
Runoff Area=1.430 ac
Runoff Volume=0.121 af
Runoff Depth>1.01"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=75

2.87 cfs
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Summary for Subcatchment 2: PreDev Onsite2

Runoff = 0.31 cfs @ 11.96 hrs,  Volume= 0.014 af,  Depth> 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-year Rainfall=3.24"

Area (ac) CN Description
* 0.040 74 Green Space
* 0.050 98 Impervious

0.090 87 Weighted Average
0.040 44.44% Pervious Area
0.050 55.56% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2: PreDev Onsite2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
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w
  

(c
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)

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
5-year Rainfall=3.24"
Runoff Area=0.090 ac
Runoff Volume=0.014 af
Runoff Depth>1.81"
Tc=5.0 min
CN=87

0.31 cfs



Type II 24-hr  5-year Rainfall=3.24"20200815-r
  Printed  10/14/2020Prepared by Symanetc

Page 22HydroCAD® 10.10-3a  s/n 03828  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 3: PreDev Offsite1

Runoff = 1.18 cfs @ 12.00 hrs,  Volume= 0.056 af,  Depth> 1.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-year Rainfall=3.24"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.8 169 0.0500 3.60 Shallow Concentrated Flow, Slope
Unpaved   Kv= 16.1 fps

8.3 226 Total

Subcatchment 3: PreDev Offsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr
5-year Rainfall=3.24"
Runoff Area=0.510 ac
Runoff Volume=0.056 af
Runoff Depth>1.31"
Flow Length=226'
Tc=8.3 min
CN=80

1.18 cfs
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Summary for Subcatchment 91: PostDev Onsite1

Runoff = 6.42 cfs @ 11.95 hrs,  Volume= 0.314 af,  Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-year Rainfall=3.24"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
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w
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)

7
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0

Type II 24-hr
5-year Rainfall=3.24"
Runoff Area=1.430 ac
Runoff Volume=0.314 af
Runoff Depth>2.63"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

6.42 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.41 cfs @ 11.95 hrs,  Volume= 0.021 af,  Depth> 2.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-year Rainfall=3.24"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
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w
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)

0.46
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
5-year Rainfall=3.24"
Runoff Area=0.090 ac
Runoff Volume=0.021 af
Runoff Depth>2.74"
Tc=5.0 min
CN=97

0.41 cfs
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 1.19 cfs @ 12.00 hrs,  Volume= 0.056 af,  Depth> 1.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-year Rainfall=3.24"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
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)

1

0

Type II 24-hr
5-year Rainfall=3.24"
Runoff Area=0.510 ac
Runoff Volume=0.056 af
Runoff Depth>1.31"
Flow Length=226'
Tc=8.1 min
CN=80

1.19 cfs
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Summary for Pond 95P: Proposed Storage Facility

Inflow Area = 1.940 ac, 6.70% Impervious,  Inflow Depth > 2.29"    for  5-year event
Inflow = 7.46 cfs @ 11.96 hrs,  Volume= 0.369 af
Outflow = 2.16 cfs @ 12.11 hrs,  Volume= 0.368 af,  Atten= 71%,  Lag= 9.0 min
Primary = 2.16 cfs @ 12.11 hrs,  Volume= 0.368 af

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 722.35'   Storage= 133 cf
Peak Elev= 724.80' @ 12.11 hrs   Surf.Area= 6,151 sf   Storage= 5,103 cf   (4,970 cf above start)

Plug-Flow detention time= 30.4 min calculated for 0.365 af (99% of inflow)
Center-of-Mass det. time= 20.3 min ( 766.0 - 745.7 )

Volume Invert Avail.Storage Storage Description
#1 722.00' 2,616 cf Aggregate Bed Listed below

8,721 cf Overall  x 30.0% Voids
#2 724.00' 17,845 cf Surface Storage (Prismatic) Listed below

20,461 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)

722.00 0
723.00 1,269
724.00 4,320
725.00 6,426
726.00 8,721

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

724.00 739 0 0
725.00 7,477 4,108 4,108
726.00 19,996 13,737 17,845

Device Routing     Invert Outlet Devices
#1 Primary 723.05' 4.0"  Round Outlet 1   

L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.05' / 722.83'   S= 0.0314 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#2 Primary 722.35' 4.0"  Round Outlet 3   L= 7.0'   Ke= 0.500   
Inlet / Outlet Invert= 722.35' / 722.15'   S= 0.0286 '/'   Cc= 0.900   
n= 0.021,  Flow Area= 0.09 sf   

#3 Primary 723.11' 4.0"  Round Outlet 5   
L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.11' / 722.78'   S= 0.0471 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#4 Primary 722.00' Leakage   
Head  (feet)  0.00  1.00  2.00  3.00  4.00   
Disch. (cfs)  0.000  0.040  0.090  0.130  0.170   

#5 Primary 724.40' 4.0"  Round Upper Stage Outlet 2   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 724.40' / 724.40'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#6 Primary 724.10' 4.0"  Round Upper Stage Outlet 4   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 724.10' / 724.10'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Primary OutFlow  Max=2.15 cfs @ 12.11 hrs  HW=724.80'   (Free Discharge)
1=Outlet 1  (Inlet Controls 0.53 cfs @ 6.06 fps)
2=Outlet 3  (Barrel Controls 0.53 cfs @ 6.12 fps)
3=Outlet 5  (Inlet Controls 0.52 cfs @ 5.94 fps)
4=Leakage  (Custom Controls 0.12 cfs)
5=Upper Stage Outlet 2  (Barrel Controls 0.15 cfs @ 1.83 fps)
6=Upper Stage Outlet 4  (Barrel Controls 0.30 cfs @ 3.40 fps)

Pond 95P: Proposed Storage Facility
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Inflow Area=1.940 ac
Peak Elev=724.80'
Storage=5,103 cf

7.46 cfs

2.16 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 2.30"    for  5-year event
Inflow = 2.30 cfs @ 12.04 hrs,  Volume= 0.389 af
Primary = 2.30 cfs @ 12.04 hrs,  Volume= 0.389 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal
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Inflow Area=2.030 ac
2.30 cfs

2.30 cfs
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Summary for Subcatchment 1: PreDev Onsite1

Runoff = 3.79 cfs @ 11.96 hrs,  Volume= 0.160 af,  Depth> 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-year Rainfall=3.74"

Area (ac) CN Description
* 1.400 74 Green Space
* 0.030 98 Impervious

1.430 75 Weighted Average
1.400 97.90% Pervious Area
0.030 2.10% Impervious Area

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

4.3 50 0.0500 0.19 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 2.63"

0.6 119 0.0500 3.60 Shallow Concentrated Flow, Grass
Unpaved   Kv= 16.1 fps

0.1 Direct Entry, 
5.0 169 Total

Subcatchment 1: PreDev Onsite1
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Type II 24-hr
10-year Rainfall=3.74"
Runoff Area=1.430 ac
Runoff Volume=0.160 af
Runoff Depth>1.34"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=75

3.79 cfs
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Summary for Subcatchment 2: PreDev Onsite2

Runoff = 0.38 cfs @ 11.95 hrs,  Volume= 0.017 af,  Depth> 2.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-year Rainfall=3.74"

Area (ac) CN Description
* 0.040 74 Green Space
* 0.050 98 Impervious

0.090 87 Weighted Average
0.040 44.44% Pervious Area
0.050 55.56% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2: PreDev Onsite2
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Type II 24-hr
10-year Rainfall=3.74"
Runoff Area=0.090 ac
Runoff Volume=0.017 af
Runoff Depth>2.23"
Tc=5.0 min
CN=87

0.38 cfs
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Summary for Subcatchment 3: PreDev Offsite1

Runoff = 1.51 cfs @ 12.00 hrs,  Volume= 0.071 af,  Depth> 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-year Rainfall=3.74"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.8 169 0.0500 3.60 Shallow Concentrated Flow, Slope
Unpaved   Kv= 16.1 fps

8.3 226 Total

Subcatchment 3: PreDev Offsite1
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Type II 24-hr
10-year Rainfall=3.74"
Runoff Area=0.510 ac
Runoff Volume=0.071 af
Runoff Depth>1.68"
Flow Length=226'
Tc=8.3 min
CN=80

1.51 cfs
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Summary for Subcatchment 91: PostDev Onsite1

Runoff = 7.48 cfs @ 11.95 hrs,  Volume= 0.370 af,  Depth> 3.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-year Rainfall=3.74"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1
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Type II 24-hr
10-year Rainfall=3.74"
Runoff Area=1.430 ac
Runoff Volume=0.370 af
Runoff Depth>3.10"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

7.48 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.48 cfs @ 11.95 hrs,  Volume= 0.024 af,  Depth> 3.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-year Rainfall=3.74"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2
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Type II 24-hr
10-year Rainfall=3.74"
Runoff Area=0.090 ac
Runoff Volume=0.024 af
Runoff Depth>3.21"
Tc=5.0 min
CN=97

0.48 cfs
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 1.52 cfs @ 12.00 hrs,  Volume= 0.071 af,  Depth> 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-year Rainfall=3.74"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1
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Type II 24-hr
10-year Rainfall=3.74"
Runoff Area=0.510 ac
Runoff Volume=0.071 af
Runoff Depth>1.68"
Flow Length=226'
Tc=8.1 min
CN=80

1.52 cfs
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Summary for Pond 95P: Proposed Storage Facility

Inflow Area = 1.940 ac, 6.70% Impervious,  Inflow Depth > 2.73"    for  10-year event
Inflow = 8.82 cfs @ 11.96 hrs,  Volume= 0.441 af
Outflow = 2.43 cfs @ 12.11 hrs,  Volume= 0.439 af,  Atten= 72%,  Lag= 9.4 min
Primary = 2.43 cfs @ 12.11 hrs,  Volume= 0.439 af

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 722.35'   Storage= 133 cf
Peak Elev= 725.01' @ 12.11 hrs   Surf.Area= 7,631 sf   Storage= 6,213 cf   (6,080 cf above start)

Plug-Flow detention time= 31.0 min calculated for 0.435 af (99% of inflow)
Center-of-Mass det. time= 22.3 min ( 764.7 - 742.4 )

Volume Invert Avail.Storage Storage Description
#1 722.00' 2,616 cf Aggregate Bed Listed below

8,721 cf Overall  x 30.0% Voids
#2 724.00' 17,845 cf Surface Storage (Prismatic) Listed below

20,461 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)

722.00 0
723.00 1,269
724.00 4,320
725.00 6,426
726.00 8,721

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

724.00 739 0 0
725.00 7,477 4,108 4,108
726.00 19,996 13,737 17,845

Device Routing     Invert Outlet Devices
#1 Primary 723.05' 4.0"  Round Outlet 1   

L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.05' / 722.83'   S= 0.0314 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#2 Primary 722.35' 4.0"  Round Outlet 3   L= 7.0'   Ke= 0.500   
Inlet / Outlet Invert= 722.35' / 722.15'   S= 0.0286 '/'   Cc= 0.900   
n= 0.021,  Flow Area= 0.09 sf   

#3 Primary 723.11' 4.0"  Round Outlet 5   
L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.11' / 722.78'   S= 0.0471 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#4 Primary 722.00' Leakage   
Head  (feet)  0.00  1.00  2.00  3.00  4.00   
Disch. (cfs)  0.000  0.040  0.090  0.130  0.170   

#5 Primary 724.40' 4.0"  Round Upper Stage Outlet 2   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 724.40' / 724.40'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#6 Primary 724.10' 4.0"  Round Upper Stage Outlet 4   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 724.10' / 724.10'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Primary OutFlow  Max=2.42 cfs @ 12.11 hrs  HW=725.01'   (Free Discharge)
1=Outlet 1  (Inlet Controls 0.56 cfs @ 6.45 fps)
2=Outlet 3  (Barrel Controls 0.56 cfs @ 6.39 fps)
3=Outlet 5  (Inlet Controls 0.55 cfs @ 6.34 fps)
4=Leakage  (Custom Controls 0.13 cfs)
5=Upper Stage Outlet 2  (Barrel Controls 0.26 cfs @ 2.95 fps)
6=Upper Stage Outlet 4  (Inlet Controls 0.36 cfs @ 4.15 fps)

Pond 95P: Proposed Storage Facility
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Inflow Area=1.940 ac
Peak Elev=725.01'
Storage=6,213 cf

8.82 cfs

2.43 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 2.74"    for  10-year event
Inflow = 2.63 cfs @ 12.03 hrs,  Volume= 0.464 af
Primary = 2.63 cfs @ 12.03 hrs,  Volume= 0.464 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal
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Inflow Area=2.030 ac
2.63 cfs

2.63 cfs
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Summary for Subcatchment 1: PreDev Onsite1

Runoff = 5.16 cfs @ 11.96 hrs,  Volume= 0.219 af,  Depth> 1.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-year Rainfall=4.44"

Area (ac) CN Description
* 1.400 74 Green Space
* 0.030 98 Impervious

1.430 75 Weighted Average
1.400 97.90% Pervious Area
0.030 2.10% Impervious Area

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

4.3 50 0.0500 0.19 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 2.63"

0.6 119 0.0500 3.60 Shallow Concentrated Flow, Grass
Unpaved   Kv= 16.1 fps

0.1 Direct Entry, 
5.0 169 Total

Subcatchment 1: PreDev Onsite1
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Type II 24-hr
25-year Rainfall=4.44"
Runoff Area=1.430 ac
Runoff Volume=0.219 af
Runoff Depth>1.84"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=75

5.16 cfs
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Summary for Subcatchment 2: PreDev Onsite2

Runoff = 0.48 cfs @ 11.95 hrs,  Volume= 0.021 af,  Depth> 2.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-year Rainfall=4.44"

Area (ac) CN Description
* 0.040 74 Green Space
* 0.050 98 Impervious

0.090 87 Weighted Average
0.040 44.44% Pervious Area
0.050 55.56% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2: PreDev Onsite2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

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

Type II 24-hr
25-year Rainfall=4.44"
Runoff Area=0.090 ac
Runoff Volume=0.021 af
Runoff Depth>2.84"
Tc=5.0 min
CN=87

0.48 cfs
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Summary for Subcatchment 3: PreDev Offsite1

Runoff = 1.98 cfs @ 12.00 hrs,  Volume= 0.095 af,  Depth> 2.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-year Rainfall=4.44"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.8 169 0.0500 3.60 Shallow Concentrated Flow, Slope
Unpaved   Kv= 16.1 fps

8.3 226 Total

Subcatchment 3: PreDev Offsite1
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Type II 24-hr
25-year Rainfall=4.44"
Runoff Area=0.510 ac
Runoff Volume=0.095 af
Runoff Depth>2.23"
Flow Length=226'
Tc=8.3 min
CN=80

1.98 cfs



Type II 24-hr  25-year Rainfall=4.44"20200815-r
  Printed  10/14/2020Prepared by Symanetc

Page 41HydroCAD® 10.10-3a  s/n 03828  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 91: PostDev Onsite1

Runoff = 8.96 cfs @ 11.95 hrs,  Volume= 0.448 af,  Depth> 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-year Rainfall=4.44"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1
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Type II 24-hr
25-year Rainfall=4.44"
Runoff Area=1.430 ac
Runoff Volume=0.448 af
Runoff Depth>3.76"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

8.96 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.57 cfs @ 11.95 hrs,  Volume= 0.029 af,  Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-year Rainfall=4.44"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2
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Type II 24-hr
25-year Rainfall=4.44"
Runoff Area=0.090 ac
Runoff Volume=0.029 af
Runoff Depth>3.87"
Tc=5.0 min
CN=97

0.57 cfs
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 2.00 cfs @ 12.00 hrs,  Volume= 0.095 af,  Depth> 2.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-year Rainfall=4.44"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1
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Type II 24-hr
25-year Rainfall=4.44"
Runoff Area=0.510 ac
Runoff Volume=0.095 af
Runoff Depth>2.23"
Flow Length=226'
Tc=8.1 min
CN=80

2.00 cfs
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Summary for Pond 95P: Proposed Storage Facility

Inflow Area = 1.940 ac, 6.70% Impervious,  Inflow Depth > 3.36"    for  25-year event
Inflow = 10.73 cfs @ 11.96 hrs,  Volume= 0.543 af
Outflow = 2.56 cfs @ 12.12 hrs,  Volume= 0.541 af,  Atten= 76%,  Lag= 9.9 min
Primary = 2.56 cfs @ 12.12 hrs,  Volume= 0.541 af

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 722.35'   Storage= 133 cf
Peak Elev= 725.13' @ 12.12 hrs   Surf.Area= 9,087 sf   Storage= 7,891 cf   (7,758 cf above start)

Plug-Flow detention time= 32.9 min calculated for 0.536 af (99% of inflow)
Center-of-Mass det. time= 25.5 min ( 764.0 - 738.6 )

Volume Invert Avail.Storage Storage Description
#1 722.00' 2,616 cf Aggregate Bed Listed below

8,721 cf Overall  x 30.0% Voids
#2 724.00' 17,845 cf Surface Storage (Prismatic) Listed below

20,461 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)

722.00 0
723.00 1,269
724.00 4,320
725.00 6,426
726.00 8,721

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

724.00 739 0 0
725.00 7,477 4,108 4,108
726.00 19,996 13,737 17,845

Device Routing     Invert Outlet Devices
#1 Primary 723.05' 4.0"  Round Outlet 1   

L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.05' / 722.83'   S= 0.0314 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#2 Primary 722.35' 4.0"  Round Outlet 3   L= 7.0'   Ke= 0.500   
Inlet / Outlet Invert= 722.35' / 722.15'   S= 0.0286 '/'   Cc= 0.900   
n= 0.021,  Flow Area= 0.09 sf   

#3 Primary 723.11' 4.0"  Round Outlet 5   
L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.11' / 722.78'   S= 0.0471 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#4 Primary 722.00' Leakage   
Head  (feet)  0.00  1.00  2.00  3.00  4.00   
Disch. (cfs)  0.000  0.040  0.090  0.130  0.170   

#5 Primary 724.40' 4.0"  Round Upper Stage Outlet 2   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 724.40' / 724.40'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#6 Primary 724.10' 4.0"  Round Upper Stage Outlet 4   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 724.10' / 724.10'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Primary OutFlow  Max=2.55 cfs @ 12.12 hrs  HW=725.13'   (Free Discharge)
1=Outlet 1  (Inlet Controls 0.58 cfs @ 6.65 fps)
2=Outlet 3  (Barrel Controls 0.57 cfs @ 6.54 fps)
3=Outlet 5  (Inlet Controls 0.57 cfs @ 6.55 fps)
4=Leakage  (Custom Controls 0.14 cfs)
5=Upper Stage Outlet 2  (Barrel Controls 0.31 cfs @ 3.52 fps)
6=Upper Stage Outlet 4  (Inlet Controls 0.39 cfs @ 4.46 fps)

Pond 95P: Proposed Storage Facility
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Inflow Area=1.940 ac
Peak Elev=725.13'
Storage=7,891 cf

10.73 cfs

2.56 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 3.37"    for  25-year event
Inflow = 2.94 cfs @ 12.00 hrs,  Volume= 0.570 af
Primary = 2.94 cfs @ 12.00 hrs,  Volume= 0.570 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal
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Inflow Area=2.030 ac
2.94 cfs

2.94 cfs
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Summary for Subcatchment 1: PreDev Onsite1

Runoff = 6.34 cfs @ 11.96 hrs,  Volume= 0.270 af,  Depth> 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-year Rainfall=5.02"

Area (ac) CN Description
* 1.400 74 Green Space
* 0.030 98 Impervious

1.430 75 Weighted Average
1.400 97.90% Pervious Area
0.030 2.10% Impervious Area

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

4.3 50 0.0500 0.19 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 2.63"

0.6 119 0.0500 3.60 Shallow Concentrated Flow, Grass
Unpaved   Kv= 16.1 fps

0.1 Direct Entry, 
5.0 169 Total

Subcatchment 1: PreDev Onsite1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765432

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Type II 24-hr
50-year Rainfall=5.02"
Runoff Area=1.430 ac
Runoff Volume=0.270 af
Runoff Depth>2.27"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=75

6.34 cfs
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Summary for Subcatchment 2: PreDev Onsite2

Runoff = 0.56 cfs @ 11.95 hrs,  Volume= 0.025 af,  Depth> 3.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-year Rainfall=5.02"

Area (ac) CN Description
* 0.040 74 Green Space
* 0.050 98 Impervious

0.090 87 Weighted Average
0.040 44.44% Pervious Area
0.050 55.56% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2: PreDev Onsite2
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Type II 24-hr
50-year Rainfall=5.02"
Runoff Area=0.090 ac
Runoff Volume=0.025 af
Runoff Depth>3.36"
Tc=5.0 min
CN=87

0.56 cfs
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Summary for Subcatchment 3: PreDev Offsite1

Runoff = 2.38 cfs @ 12.00 hrs,  Volume= 0.115 af,  Depth> 2.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-year Rainfall=5.02"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.8 169 0.0500 3.60 Shallow Concentrated Flow, Slope
Unpaved   Kv= 16.1 fps

8.3 226 Total

Subcatchment 3: PreDev Offsite1
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Type II 24-hr
50-year Rainfall=5.02"
Runoff Area=0.510 ac
Runoff Volume=0.115 af
Runoff Depth>2.70"
Flow Length=226'
Tc=8.3 min
CN=80

2.38 cfs
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Summary for Subcatchment 91: PostDev Onsite1

Runoff = 10.18 cfs @ 11.95 hrs,  Volume= 0.513 af,  Depth> 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-year Rainfall=5.02"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1
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Type II 24-hr
50-year Rainfall=5.02"
Runoff Area=1.430 ac
Runoff Volume=0.513 af
Runoff Depth>4.31"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

10.18 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.65 cfs @ 11.95 hrs,  Volume= 0.033 af,  Depth> 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-year Rainfall=5.02"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2
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Type II 24-hr
50-year Rainfall=5.02"
Runoff Area=0.090 ac
Runoff Volume=0.033 af
Runoff Depth>4.42"
Tc=5.0 min
CN=97

0.65 cfs



Type II 24-hr  50-year Rainfall=5.02"20200815-r
  Printed  10/14/2020Prepared by Symanetc

Page 52HydroCAD® 10.10-3a  s/n 03828  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 93: PostDev Offsite1

Runoff = 2.40 cfs @ 11.99 hrs,  Volume= 0.115 af,  Depth> 2.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-year Rainfall=5.02"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1
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Type II 24-hr
50-year Rainfall=5.02"
Runoff Area=0.510 ac
Runoff Volume=0.115 af
Runoff Depth>2.70"
Flow Length=226'
Tc=8.1 min
CN=80

2.40 cfs
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Summary for Pond 95P: Proposed Storage Facility

Inflow Area = 1.940 ac, 6.70% Impervious,  Inflow Depth > 3.88"    for  50-year event
Inflow = 12.32 cfs @ 11.96 hrs,  Volume= 0.628 af
Outflow = 2.66 cfs @ 12.13 hrs,  Volume= 0.626 af,  Atten= 78%,  Lag= 10.6 min
Primary = 2.66 cfs @ 12.13 hrs,  Volume= 0.626 af

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 722.35'   Storage= 133 cf
Peak Elev= 725.23' @ 12.13 hrs   Surf.Area= 10,313 sf   Storage= 9,303 cf   (9,170 cf above start)

Plug-Flow detention time= 34.9 min calculated for 0.623 af (99% of inflow)
Center-of-Mass det. time= 28.3 min ( 764.3 - 736.0 )

Volume Invert Avail.Storage Storage Description
#1 722.00' 2,616 cf Aggregate Bed Listed below

8,721 cf Overall  x 30.0% Voids
#2 724.00' 17,845 cf Surface Storage (Prismatic) Listed below

20,461 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)

722.00 0
723.00 1,269
724.00 4,320
725.00 6,426
726.00 8,721

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

724.00 739 0 0
725.00 7,477 4,108 4,108
726.00 19,996 13,737 17,845

Device Routing     Invert Outlet Devices
#1 Primary 723.05' 4.0"  Round Outlet 1   

L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.05' / 722.83'   S= 0.0314 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#2 Primary 722.35' 4.0"  Round Outlet 3   L= 7.0'   Ke= 0.500   
Inlet / Outlet Invert= 722.35' / 722.15'   S= 0.0286 '/'   Cc= 0.900   
n= 0.021,  Flow Area= 0.09 sf   

#3 Primary 723.11' 4.0"  Round Outlet 5   
L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.11' / 722.78'   S= 0.0471 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#4 Primary 722.00' Leakage   
Head  (feet)  0.00  1.00  2.00  3.00  4.00   
Disch. (cfs)  0.000  0.040  0.090  0.130  0.170   

#5 Primary 724.40' 4.0"  Round Upper Stage Outlet 2   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 724.40' / 724.40'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#6 Primary 724.10' 4.0"  Round Upper Stage Outlet 4   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 724.10' / 724.10'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Primary OutFlow  Max=2.65 cfs @ 12.13 hrs  HW=725.23'   (Free Discharge)
1=Outlet 1  (Inlet Controls 0.60 cfs @ 6.82 fps)
2=Outlet 3  (Barrel Controls 0.58 cfs @ 6.66 fps)
3=Outlet 5  (Inlet Controls 0.59 cfs @ 6.72 fps)
4=Leakage  (Custom Controls 0.14 cfs)
5=Upper Stage Outlet 2  (Inlet Controls 0.34 cfs @ 3.91 fps)
6=Upper Stage Outlet 4  (Inlet Controls 0.41 cfs @ 4.71 fps)

Pond 95P: Proposed Storage Facility
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Inflow Area=1.940 ac
Peak Elev=725.23'
Storage=9,303 cf

12.32 cfs

2.66 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 3.90"    for  50-year event
Inflow = 3.10 cfs @ 11.98 hrs,  Volume= 0.659 af
Primary = 3.10 cfs @ 11.98 hrs,  Volume= 0.659 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal
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Inflow Area=2.030 ac
3.10 cfs
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Summary for Subcatchment 1: PreDev Onsite1

Runoff = 7.61 cfs @ 11.96 hrs,  Volume= 0.327 af,  Depth> 2.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-year Rainfall=5.63"

Area (ac) CN Description
* 1.400 74 Green Space
* 0.030 98 Impervious

1.430 75 Weighted Average
1.400 97.90% Pervious Area
0.030 2.10% Impervious Area

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

4.3 50 0.0500 0.19 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 2.63"

0.6 119 0.0500 3.60 Shallow Concentrated Flow, Grass
Unpaved   Kv= 16.1 fps

0.1 Direct Entry, 
5.0 169 Total

Subcatchment 1: PreDev Onsite1
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Type II 24-hr
100-year Rainfall=5.63"
Runoff Area=1.430 ac
Runoff Volume=0.327 af
Runoff Depth>2.74"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=75

7.61 cfs
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Summary for Subcatchment 2: PreDev Onsite2

Runoff = 0.64 cfs @ 11.95 hrs,  Volume= 0.029 af,  Depth> 3.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-year Rainfall=5.63"

Area (ac) CN Description
* 0.040 74 Green Space
* 0.050 98 Impervious

0.090 87 Weighted Average
0.040 44.44% Pervious Area
0.050 55.56% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2: PreDev Onsite2
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Type II 24-hr
100-year Rainfall=5.63"
Runoff Area=0.090 ac
Runoff Volume=0.029 af
Runoff Depth>3.90"
Tc=5.0 min
CN=87

0.64 cfs
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Summary for Subcatchment 3: PreDev Offsite1

Runoff = 2.81 cfs @ 12.00 hrs,  Volume= 0.136 af,  Depth> 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-year Rainfall=5.63"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.8 169 0.0500 3.60 Shallow Concentrated Flow, Slope
Unpaved   Kv= 16.1 fps

8.3 226 Total

Subcatchment 3: PreDev Offsite1
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Type II 24-hr
100-year Rainfall=5.63"
Runoff Area=0.510 ac
Runoff Volume=0.136 af
Runoff Depth>3.20"
Flow Length=226'
Tc=8.3 min
CN=80

2.81 cfs
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Summary for Subcatchment 91: PostDev Onsite1

Runoff = 11.46 cfs @ 11.95 hrs,  Volume= 0.582 af,  Depth> 4.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-year Rainfall=5.63"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1
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Type II 24-hr
100-year Rainfall=5.63"
Runoff Area=1.430 ac
Runoff Volume=0.582 af
Runoff Depth>4.88"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

11.46 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.73 cfs @ 11.95 hrs,  Volume= 0.037 af,  Depth> 4.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-year Rainfall=5.63"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2
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Type II 24-hr
100-year Rainfall=5.63"
Runoff Area=0.090 ac
Runoff Volume=0.037 af
Runoff Depth>4.99"
Tc=5.0 min
CN=97

0.73 cfs
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 2.83 cfs @ 11.99 hrs,  Volume= 0.136 af,  Depth> 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-year Rainfall=5.63"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1
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Type II 24-hr
100-year Rainfall=5.63"
Runoff Area=0.510 ac
Runoff Volume=0.136 af
Runoff Depth>3.20"
Flow Length=226'
Tc=8.1 min
CN=80

2.83 cfs
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Summary for Pond 95P: Proposed Storage Facility

Inflow Area = 1.940 ac, 6.70% Impervious,  Inflow Depth > 4.44"    for  100-year event
Inflow = 14.00 cfs @ 11.96 hrs,  Volume= 0.718 af
Outflow = 2.75 cfs @ 12.15 hrs,  Volume= 0.716 af,  Atten= 80%,  Lag= 11.5 min
Primary = 2.75 cfs @ 12.15 hrs,  Volume= 0.716 af

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 722.35'   Storage= 133 cf
Peak Elev= 725.34' @ 12.15 hrs   Surf.Area= 11,688 sf   Storage= 10,888 cf   (10,754 cf above start)

Plug-Flow detention time= 37.4 min calculated for 0.713 af (99% of inflow)
Center-of-Mass det. time= 31.4 min ( 765.1 - 733.7 )

Volume Invert Avail.Storage Storage Description
#1 722.00' 2,616 cf Aggregate Bed Listed below

8,721 cf Overall  x 30.0% Voids
#2 724.00' 17,845 cf Surface Storage (Prismatic) Listed below

20,461 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)

722.00 0
723.00 1,269
724.00 4,320
725.00 6,426
726.00 8,721

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

724.00 739 0 0
725.00 7,477 4,108 4,108
726.00 19,996 13,737 17,845

Device Routing     Invert Outlet Devices
#1 Primary 723.05' 4.0"  Round Outlet 1   

L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.05' / 722.83'   S= 0.0314 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#2 Primary 722.35' 4.0"  Round Outlet 3   L= 7.0'   Ke= 0.500   
Inlet / Outlet Invert= 722.35' / 722.15'   S= 0.0286 '/'   Cc= 0.900   
n= 0.021,  Flow Area= 0.09 sf   

#3 Primary 723.11' 4.0"  Round Outlet 5   
L= 7.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 723.11' / 722.78'   S= 0.0471 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#4 Primary 722.00' Leakage   
Head  (feet)  0.00  1.00  2.00  3.00  4.00   
Disch. (cfs)  0.000  0.040  0.090  0.130  0.170   

#5 Primary 724.40' 4.0"  Round Upper Stage Outlet 2   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 724.40' / 724.40'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

#6 Primary 724.10' 4.0"  Round Upper Stage Outlet 4   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 724.10' / 724.10'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Primary OutFlow  Max=2.75 cfs @ 12.15 hrs  HW=725.34'   (Free Discharge)
1=Outlet 1  (Inlet Controls 0.61 cfs @ 7.01 fps)
2=Outlet 3  (Barrel Controls 0.59 cfs @ 6.79 fps)
3=Outlet 5  (Inlet Controls 0.60 cfs @ 6.91 fps)
4=Leakage  (Custom Controls 0.14 cfs)
5=Upper Stage Outlet 2  (Inlet Controls 0.37 cfs @ 4.22 fps)
6=Upper Stage Outlet 4  (Inlet Controls 0.43 cfs @ 4.98 fps)

Pond 95P: Proposed Storage Facility
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Inflow Area=1.940 ac
Peak Elev=725.34'
Storage=10,888 cf

14.00 cfs

2.75 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 4.45"    for  100-year event
Inflow = 3.26 cfs @ 11.98 hrs,  Volume= 0.753 af
Primary = 3.26 cfs @ 11.98 hrs,  Volume= 0.753 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 2.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal
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Events for Subcatchment 1: PreDev Onsite1

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-year 2.20 1.16 0.051 0.43

2-year 2.63 1.82 0.078 0.65

5-year 3.24 2.87 0.121 1.01

10-year 3.74 3.79 0.160 1.34

25-year 4.44 5.16 0.219 1.84

50-year 5.02 6.34 0.270 2.27

100-year 5.63 7.61 0.327 2.74
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Events for Subcatchment 2: PreDev Onsite2

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-year 2.20 0.17 0.007 0.98

2-year 2.63 0.23 0.010 1.31

5-year 3.24 0.31 0.014 1.81

10-year 3.74 0.38 0.017 2.23

25-year 4.44 0.48 0.021 2.84

50-year 5.02 0.56 0.025 3.36

100-year 5.63 0.64 0.029 3.90



Multi-Event Tables20200815-r
  Printed  10/14/2020Prepared by Symanetc

Page 67HydroCAD® 10.10-3a  s/n 03828  © 2020 HydroCAD Software Solutions LLC

Events for Subcatchment 3: PreDev Offsite1

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-year 2.20 0.56 0.026 0.62

2-year 2.63 0.80 0.038 0.89

5-year 3.24 1.18 0.056 1.31

10-year 3.74 1.51 0.071 1.68

25-year 4.44 1.98 0.095 2.23

50-year 5.02 2.38 0.115 2.70

100-year 5.63 2.81 0.136 3.20
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Events for Subcatchment 91: PostDev Onsite1

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-year 2.20 4.20 0.198 1.66

2-year 2.63 5.12 0.246 2.06

5-year 3.24 6.42 0.314 2.63

10-year 3.74 7.48 0.370 3.10

25-year 4.44 8.96 0.448 3.76

50-year 5.02 10.18 0.513 4.31

100-year 5.63 11.46 0.582 4.88
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Events for Subcatchment 92: PostDev Onsite2

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-year 2.20 0.27 0.013 1.76

2-year 2.63 0.33 0.016 2.17

5-year 3.24 0.41 0.021 2.74

10-year 3.74 0.48 0.024 3.21

25-year 4.44 0.57 0.029 3.87

50-year 5.02 0.65 0.033 4.42

100-year 5.63 0.73 0.037 4.99
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Events for Subcatchment 93: PostDev Offsite1

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-year 2.20 0.56 0.026 0.62

2-year 2.63 0.81 0.038 0.89

5-year 3.24 1.19 0.056 1.31

10-year 3.74 1.52 0.071 1.68

25-year 4.44 2.00 0.095 2.23

50-year 5.02 2.40 0.115 2.70

100-year 5.63 2.83 0.136 3.20
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Events for Pond 95P: Proposed Storage Facility

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

Storage

(cubic-feet)

1-year 4.66 1.52 724.34 2,885

2-year 5.81 1.74 724.53 3,791

5-year 7.46 2.16 724.80 5,103

10-year 8.82 2.43 725.01 6,213

25-year 10.73 2.56 725.13 7,891

50-year 12.32 2.66 725.23 9,303

100-year 14.00 2.75 725.34 10,888
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Events for Pond 99: PostOutTotal

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

Storage

(acre-feet)

1-year 1.67 1.67 0.00 0.000

2-year 1.89 1.89 0.00 0.000

5-year 2.30 2.30 0.00 0.000

10-year 2.63 2.63 0.00 0.000

25-year 2.94 2.94 0.00 0.000

50-year 3.10 3.10 0.00 0.000

100-year 3.26 3.26 0.00 0.000
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Type II 24-hr  1-year Rainfall=2.20"20200815-var
  Printed  10/15/2020Prepared by Symanetc

Page 2HydroCAD® 10.10-3a  s/n 03828  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 91: PostDev Onsite1

Runoff = 4.20 cfs @ 11.95 hrs,  Volume= 0.198 af,  Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-year Rainfall=2.20"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543

F
lo

w
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Type II 24-hr
1-year Rainfall=2.20"
Runoff Area=1.430 ac
Runoff Volume=0.198 af
Runoff Depth>1.66"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

4.20 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.27 cfs @ 11.95 hrs,  Volume= 0.013 af,  Depth> 1.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-year Rainfall=2.20"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2

Runoff

Hydrograph
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Type II 24-hr
1-year Rainfall=2.20"
Runoff Area=0.090 ac
Runoff Volume=0.013 af
Runoff Depth>1.76"
Tc=5.0 min
CN=97

0.27 cfs
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 0.56 cfs @ 12.00 hrs,  Volume= 0.026 af,  Depth> 0.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-year Rainfall=2.20"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543

F
lo

w
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Type II 24-hr
1-year Rainfall=2.20"
Runoff Area=0.510 ac
Runoff Volume=0.026 af
Runoff Depth>0.62"
Flow Length=226'
Tc=8.1 min
CN=80

0.56 cfs



Type II 24-hr  1-year Rainfall=2.20"20200815-var
  Printed  10/15/2020Prepared by Symanetc

Page 5HydroCAD® 10.10-3a  s/n 03828  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 1.41"    for  1-year event
Inflow = 4.93 cfs @ 11.96 hrs,  Volume= 0.238 af
Primary = 4.93 cfs @ 11.96 hrs,  Volume= 0.238 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.030 ac
4.93 cfs

4.93 cfs
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Summary for Subcatchment 91: PostDev Onsite1

Runoff = 5.12 cfs @ 11.95 hrs,  Volume= 0.246 af,  Depth> 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-year Rainfall=2.63"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543

F
lo

w
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0

Type II 24-hr
2-year Rainfall=2.63"
Runoff Area=1.430 ac
Runoff Volume=0.246 af
Runoff Depth>2.06"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

5.12 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.33 cfs @ 11.95 hrs,  Volume= 0.016 af,  Depth> 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-year Rainfall=2.63"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2

Runoff

Hydrograph
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Type II 24-hr
2-year Rainfall=2.63"
Runoff Area=0.090 ac
Runoff Volume=0.016 af
Runoff Depth>2.16"
Tc=5.0 min
CN=97

0.33 cfs
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 0.81 cfs @ 12.00 hrs,  Volume= 0.038 af,  Depth> 0.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-year Rainfall=2.63"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2-year Rainfall=2.63"
Runoff Area=0.510 ac
Runoff Volume=0.038 af
Runoff Depth>0.89"
Flow Length=226'
Tc=8.1 min
CN=80

0.81 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 1.77"    for  2-year event
Inflow = 6.14 cfs @ 11.96 hrs,  Volume= 0.300 af
Primary = 6.14 cfs @ 11.96 hrs,  Volume= 0.300 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal
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Inflow Area=2.030 ac
6.14 cfs

6.14 cfs
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Summary for Subcatchment 91: PostDev Onsite1

Runoff = 6.42 cfs @ 11.95 hrs,  Volume= 0.314 af,  Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-year Rainfall=3.24"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543

F
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w
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Type II 24-hr
5-year Rainfall=3.24"
Runoff Area=1.430 ac
Runoff Volume=0.314 af
Runoff Depth>2.63"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

6.42 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.41 cfs @ 11.95 hrs,  Volume= 0.021 af,  Depth> 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-year Rainfall=3.24"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543

F
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w
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)

0.46
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
5-year Rainfall=3.24"
Runoff Area=0.090 ac
Runoff Volume=0.021 af
Runoff Depth>2.73"
Tc=5.0 min
CN=97

0.41 cfs
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 1.19 cfs @ 12.00 hrs,  Volume= 0.056 af,  Depth> 1.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-year Rainfall=3.24"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr
5-year Rainfall=3.24"
Runoff Area=0.510 ac
Runoff Volume=0.056 af
Runoff Depth>1.31"
Flow Length=226'
Tc=8.1 min
CN=80

1.19 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 2.30"    for  5-year event
Inflow = 7.87 cfs @ 11.96 hrs,  Volume= 0.390 af
Primary = 7.87 cfs @ 11.96 hrs,  Volume= 0.390 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal

Inflow
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Hydrograph

Time  (hours)
20191817161514131211109876543
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Inflow Area=2.030 ac
7.87 cfs

7.87 cfs
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Summary for Subcatchment 91: PostDev Onsite1

Runoff = 7.48 cfs @ 11.95 hrs,  Volume= 0.369 af,  Depth> 3.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-year Rainfall=3.74"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543
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w
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Type II 24-hr
10-year Rainfall=3.74"
Runoff Area=1.430 ac
Runoff Volume=0.369 af
Runoff Depth>3.10"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

7.48 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.48 cfs @ 11.95 hrs,  Volume= 0.024 af,  Depth> 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-year Rainfall=3.74"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543
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Type II 24-hr
10-year Rainfall=3.74"
Runoff Area=0.090 ac
Runoff Volume=0.024 af
Runoff Depth>3.20"
Tc=5.0 min
CN=97

0.48 cfs
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 1.52 cfs @ 12.00 hrs,  Volume= 0.071 af,  Depth> 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-year Rainfall=3.74"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543

F
lo

w
  

(c
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) 1

0

Type II 24-hr
10-year Rainfall=3.74"
Runoff Area=0.510 ac
Runoff Volume=0.071 af
Runoff Depth>1.68"
Flow Length=226'
Tc=8.1 min
CN=80

1.52 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 2.75"    for  10-year event
Inflow = 9.30 cfs @ 11.96 hrs,  Volume= 0.465 af
Primary = 9.30 cfs @ 11.96 hrs,  Volume= 0.465 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal
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Inflow Area=2.030 ac
9.30 cfs

9.30 cfs
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Summary for Subcatchment 91: PostDev Onsite1

Runoff = 8.96 cfs @ 11.95 hrs,  Volume= 0.447 af,  Depth> 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-year Rainfall=4.44"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543
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Type II 24-hr
25-year Rainfall=4.44"
Runoff Area=1.430 ac
Runoff Volume=0.447 af
Runoff Depth>3.75"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

8.96 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.57 cfs @ 11.95 hrs,  Volume= 0.029 af,  Depth> 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-year Rainfall=4.44"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2

Runoff
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Type II 24-hr
25-year Rainfall=4.44"
Runoff Area=0.090 ac
Runoff Volume=0.029 af
Runoff Depth>3.86"
Tc=5.0 min
CN=97

0.57 cfs
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 2.00 cfs @ 12.00 hrs,  Volume= 0.095 af,  Depth> 2.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-year Rainfall=4.44"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543
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Type II 24-hr
25-year Rainfall=4.44"
Runoff Area=0.510 ac
Runoff Volume=0.095 af
Runoff Depth>2.23"
Flow Length=226'
Tc=8.1 min
CN=80

2.00 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 3.37"    for  25-year event
Inflow = 11.30 cfs @ 11.96 hrs,  Volume= 0.571 af
Primary = 11.30 cfs @ 11.96 hrs,  Volume= 0.571 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal
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Inflow Area=2.030 ac
11.30 cfs

11.30 cfs



Type II 24-hr  50-year Rainfall=5.02"20200815-var
  Printed  10/15/2020Prepared by Symanetc

Page 22HydroCAD® 10.10-3a  s/n 03828  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 91: PostDev Onsite1

Runoff = 10.18 cfs @ 11.95 hrs,  Volume= 0.512 af,  Depth> 4.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-year Rainfall=5.02"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543
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Type II 24-hr
50-year Rainfall=5.02"
Runoff Area=1.430 ac
Runoff Volume=0.512 af
Runoff Depth>4.30"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

10.18 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.65 cfs @ 11.95 hrs,  Volume= 0.033 af,  Depth> 4.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-year Rainfall=5.02"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543
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Type II 24-hr
50-year Rainfall=5.02"
Runoff Area=0.090 ac
Runoff Volume=0.033 af
Runoff Depth>4.40"
Tc=5.0 min
CN=97

0.65 cfs
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 2.40 cfs @ 11.99 hrs,  Volume= 0.115 af,  Depth> 2.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-year Rainfall=5.02"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543
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0

Type II 24-hr
50-year Rainfall=5.02"
Runoff Area=0.510 ac
Runoff Volume=0.115 af
Runoff Depth>2.70"
Flow Length=226'
Tc=8.1 min
CN=80

2.40 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 3.90"    for  50-year event
Inflow = 12.97 cfs @ 11.96 hrs,  Volume= 0.659 af
Primary = 12.97 cfs @ 11.96 hrs,  Volume= 0.659 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal
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Inflow Area=2.030 ac
12.97 cfs

12.97 cfs
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Summary for Subcatchment 91: PostDev Onsite1

Runoff = 11.46 cfs @ 11.95 hrs,  Volume= 0.580 af,  Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-year Rainfall=5.63"

Area (ac) CN Description
* 1.430 96 Gravel

1.430 100.00% Pervious Area

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

0.5 50 0.0500 1.57 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 2.63"

0.4 119 0.0500 4.54 Shallow Concentrated Flow, Gravel
Paved   Kv= 20.3 fps

4.1 Direct Entry, 5 minimum
5.0 169 Total

Subcatchment 91: PostDev Onsite1

Runoff

Hydrograph
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Type II 24-hr
100-year Rainfall=5.63"
Runoff Area=1.430 ac
Runoff Volume=0.580 af
Runoff Depth>4.87"
Flow Length=169'
Slope=0.0500 '/'
Tc=5.0 min
CN=96

11.46 cfs
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Summary for Subcatchment 92: PostDev Onsite2

Runoff = 0.73 cfs @ 11.95 hrs,  Volume= 0.037 af,  Depth> 4.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-year Rainfall=5.63"

Area (ac) CN Description
* 0.060 96 Gravel
* 0.030 98 Impervious

0.090 97 Weighted Average
0.060 66.67% Pervious Area
0.030 33.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 92: PostDev Onsite2
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Type II 24-hr
100-year Rainfall=5.63"
Runoff Area=0.090 ac
Runoff Volume=0.037 af
Runoff Depth>4.97"
Tc=5.0 min
CN=97
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Summary for Subcatchment 93: PostDev Offsite1

Runoff = 2.83 cfs @ 11.99 hrs,  Volume= 0.136 af,  Depth> 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-year Rainfall=5.63"

Area (ac) CN Description
* 0.380 74 Green Space
* 0.130 98 Impervious

0.510 80 Weighted Average
0.380 74.51% Pervious Area
0.130 25.49% Impervious Area

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

7.5 57 0.0160 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.63"

0.6 169 0.0500 4.54 Shallow Concentrated Flow, Slope
Paved   Kv= 20.3 fps

8.1 226 Total

Subcatchment 93: PostDev Offsite1
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Type II 24-hr
100-year Rainfall=5.63"
Runoff Area=0.510 ac
Runoff Volume=0.136 af
Runoff Depth>3.20"
Flow Length=226'
Tc=8.1 min
CN=80

2.83 cfs
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Summary for Pond 99: PostOutTotal

Inflow Area = 2.030 ac, 7.88% Impervious,  Inflow Depth > 4.45"    for  100-year event
Inflow = 14.72 cfs @ 11.96 hrs,  Volume= 0.753 af
Primary = 14.72 cfs @ 11.96 hrs,  Volume= 0.753 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 3.00-20.00 hrs, dt= 0.05 hrs

Pond 99: PostOutTotal
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14.72 cfs
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Events for Subcatchment 91: PostDev Onsite1

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-year 2.20 4.20 0.198 1.66

2-year 2.63 5.12 0.246 2.06

5-year 3.24 6.42 0.314 2.63

10-year 3.74 7.48 0.369 3.10

25-year 4.44 8.96 0.447 3.75

50-year 5.02 10.18 0.512 4.30

100-year 5.63 11.46 0.580 4.87
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Events for Subcatchment 92: PostDev Onsite2

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-year 2.20 0.27 0.013 1.76

2-year 2.63 0.33 0.016 2.16

5-year 3.24 0.41 0.021 2.73

10-year 3.74 0.48 0.024 3.20

25-year 4.44 0.57 0.029 3.86

50-year 5.02 0.65 0.033 4.40

100-year 5.63 0.73 0.037 4.97
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Events for Subcatchment 93: PostDev Offsite1

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-year 2.20 0.56 0.026 0.62

2-year 2.63 0.81 0.038 0.89

5-year 3.24 1.19 0.056 1.31

10-year 3.74 1.52 0.071 1.68

25-year 4.44 2.00 0.095 2.23

50-year 5.02 2.40 0.115 2.70

100-year 5.63 2.83 0.136 3.20
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Events for Pond 99: PostOutTotal

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

Storage

(acre-feet)

1-year 4.93 4.93 0.00 0.000

2-year 6.14 6.14 0.00 0.000

5-year 7.87 7.87 0.00 0.000

10-year 9.30 9.30 0.00 0.000

25-year 11.30 11.30 0.00 0.000

50-year 12.97 12.97 0.00 0.000

100-year 14.72 14.72 0.00 0.000
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