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GENERAL PROJECT DESCRIPTION/STORMWATER MANAGEMENT 

 
GENERAL PROJECT DESCRIPTION 

 
Jenkintown Commons Limited Partnership #3 is proposing to develop a 3.01 acre tract located in the 
Borough of Jenkintown, Montgomery County, PA. The lot will consist of a proposed grocery store 
(approximately a 49,940 SF footprint with a 2,870 SF ramp) and an attached parking garage. The project 
will also include exterior parking, driveways, utilities, landscaping, stormwater management controls, and 
any necessary measures and amenities to support the development. Pertinent data characterizing the 
existing and future site conditions are shown on the accompanying Land Development Plans.  
 
The existing condition for the entire tract consists of multiple buildings, asphalt pavement, and concrete 
curbing. All structures mentioned will be demolished as a part of this construction. The previously 
submitted Zoning Plan has addressed any variances required for the construction of this project.  
 
The accompanying program is proposed to prevent accelerated erosion of the site soils and subsequent 
sedimentation of existing streams and wetlands in compliance with 25 Pennsylvania Code Chapter 102 
“Erosion and Sediment Control”, Pennsylvania Department of Environmental Protection (PADEP), rules 
and regulations.  The conservation program was developed in accordance with the applicable ordinances 
of Borough of Jenkintown and the requirements of the Montgomery County Conservation District.   
 
Bohler Engineering PA, LLC trusts this Conservation Program is in compliance with the intent of the 
Clean Streams Act, Pennsylvania Department of the Environmental Protection rules and regulations, and 
the provisions set forth in the previously referenced Chapter 102. 
 
 

E&S Plan Planning & Design 
§102.4(b)(4) 
 
The following measures are taken to minimize the extent and duration of earth disturbance:  

• Access the site thru designated construction entrance 
• Sequence construction activities by limiting disturbances to a specific task such that each task is 

completed before the next task is initiated 
  
The following measures are taken to maximize protection of existing drainage features and vegetation: 

• Access the site thru designated construction entrance 
  
The following measures are taken to minimize soil compaction: 

• Access the site thru designated construction entrance 
• Use of treaded machinery where practical during earthmoving operations 
• Grade site to minimize extent of cut/fills 

  
The following measures are taken to prevent or minimize generation of increased storm water runoff: 

• Direct runoff to underground infiltration and detention basins to control runoff rates 
• Minimize impervious areas where practical 

 

Past, Present and Proposed Land Uses and Proposed Alteration to Project Site 
§102.4(b)(5)(iii) 
 
During the past 5 years, the site has consisted of multiple buildings/structures, asphalt pavement, and 
concrete curbing.   
 
During the past 50 years, the site has consisted of multiple buildings/structures, asphalt pavement, and 
concrete curbing. 
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Narrative Description of the Location and Type of Perimeter and Onsite BMPs 
§102.4(b)(5)(vi) 

The following is a summary of BMPs that will be utilized during and/or proceeding construction of this site. 

 
1. Dust Control – Construction traffic must enter and exit the site at the stabilized Construction 

Entrance.  The purpose is to trap dust and mud that would otherwise be carried off-site by 
construction traffic. 

 
Water trucks will be used as needed during construction to reduce dust generated on the site. 
Dust control must be provided by the Contractor to a degree that is acceptable to the Local 
Conservation District. After construction, the site will be stabilized (as described elsewhere), 
which will reduce the potential for dust generation. 

 
2. Solid Waste Disposal – No solid materials, including building materials, are allowed to be 

discharged from the site with storm water. All solid waste, including disposable materials 
incidental to the major construction activities, must be collected and placed in containers. The 
containers will be emptied as necessary by a contract trash disposal service and hauled away 
from the site. 

 
3. Sanitary Facilities – All personnel involved with construction activities must comply with state 

and local sanitary or septic system regulations. Temporary sanitary facilities will be provided at 
the site throughout the construction phase. They must be utilized by all construction personnel 
and will be serviced by a licensed commercial operator. 

 
4. Water Source – Non-storm water components of site discharge must be clean water. Water 

used for construction which discharges from the site must originate from a public water supply or 
private well approved by the State Health Department. Water used for construction that does not 
originate from an approved public supply must not discharge from the site. It can be retained in 
the ponds until it infiltrates and evaporates. 

 
5. Concrete Waste from Concrete Ready-Mix Trucks – Discharge of excess or waste concrete 

and/or wash water from concrete trucks will be allowed on the construction site, but only in 
specifically designated diked areas prepared to prevent contact between the concrete and/or 
wash water and storm water that will be discharged from the site. 

 
6. Soil Stockpile – These are formed with soil and are either topsoil material or excavated 

material that will later be used in the grading of land to achieve a specified contour. 
 

7. Silt sock – Silt Socks allow water to flow through at a controlled rate while trapping sediment. 
This is accomplished by a filter fabric filled with organic material. The design of the sock provides 
intimate contact with the ground preventing water from flowing underneath. 

 
8. Inlet Protection – Storm drain inlet protection measures prevent soil and debris from entering 

storm drainage inlets and then into storm pipes. 
 

9. Erosion Control Blankets – These are preformed protective blankets of plastic fibers, straw, or 
other plant residue designed to protect the soil from the impact of precipitation and overland flow, 
and retain moisture and facilitiate the establishment of vegetation. 

 

Antidegradation Analysis 
 
The Chapter 93 classification of the receiving stream is not EV (Exceptional Value) or HQ (High Quality) 
and therefore, an antidegradation analysis is not required to be performed, nor is it required that ABACT 
BMPs be provided. 
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SUPPORTING DESIGN & ENGINEERING CALCULATIONS 
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STANDARD E&S WORKSHEET # 22 
PLAN PREPARER RECORD OF TRAINING AND EXPERIENCE IN EROSION 

AND SEDIMENT POLLUTION CONTROL METHODS AND TECHNIQUES 
 
 
NAME OF PLAN PREPARER:  John Alejnikov, P.E.  

 

 
 

FORMAL EDUCATION: 
 

Name of College or Technical Institute: University of Delaware    

Curriculum or Program:  Civil Engineering    

Dates of Attendance: From:  September 2007 To: May 2011  

Degree Received:   Bachelor of Civil Engineering  
 

 

OTHER TRAINING: 
 

Name of Training:   Presented By:   

Date:    
 

 

EMPLOYMENT HISTORY: 
 

Current Employer:  Bohler Engineering PA, LLC 

Telephone:  (215) 996-9100 

 
Former Employer: 

 
 

Telephone:   
 
 

RECENT E&S PLANS PREPARED: 
 
Name of Project:  Truck Facility   Wawa Plymouth  Giant Expansion 
 
County:   Bucks   Montgomery  Chester 
 
Municipality:  Bensalem Township  Plymouth Township Westtown Township 
 
Permit Number:  PAG02000915064 PAG02004615074 PAG02001516023 

 
Approving Agency: BCCD   MCCD  CCCD 
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General Project Description/Stormwater Management 

 

GENERAL PROJECT DESCRIPTION 
 

Jenkintown Commons Limited Partnership #3 is proposing to develop a 3.01 acre tract located in the 
Borough of Jenkintown, Montgomery County, PA. The lot will consist of a proposed grocery store 
(approximately a 49,940 SF footprint with a 2,870 SF ramp) and an attached parking garage. The project 
will also include exterior parking, driveways, utilities, landscaping, stormwater management controls, and 
any necessary measures and amenities to support the development. Pertinent data characterizing the 
existing and future site conditions are shown on the accompanying Land Development Plans.  
 
The existing condition for the entire tract consists of multiple buildings, asphalt pavement, and concrete 
curbing. All structures mentioned will be demolished as a part of this construction. A two-story residential 
dwelling is to be demolished as a part of this project. The previously submitted Zoning Plan has 
addressed any variances required for the construction of this project.  
 
The PCSM Plan is separate from the E&S Plan and is labeled “Post Construction Stormwater 
Management Plan”.  
 
Documentation is provided that the PCSM Plan was prepared by a person trained and experienced in 
Post Construction Stormwater Management design methods and techniques applicable to the size and 
scope of the project.  
 

General PCSM Planning and Design 
§102.8(b)  
 
1. The following measures were taken to preserve the integrity of stream channels and to maintain and 
protect the physical, biological, and chemical qualities of the receiving stream: 

• Direct runoff from impervious surfaces including roadways to BMPs. 

• Maintain generally the same drainage patterns as in the existing condition 

• The installation of water quality filters in each structure 
  
2. The following measures were taken to prevent an increase in the rate of storm water runoff: 

• Direct runoff to an underground storm water basins to control runoff rates. 

• Minimize impervious areas where practical. 

• Maintain generally the same drainage patterns as in the existing condition 
  
3. The following measures were taken to minimize any increase in storm water runoff volume:  

• Provide underground infiltration basin to help reduce runoff volume. 

• Minimize impervious areas where practical. 

• Maintain generally the same drainage patterns as in the existing condition 
  
4. The following measures were taken to minimize impervious areas: 

• Parking areas have been designed to the minimum dimensions per the borough ordinance. 
  
5. The following measures are taken to maximize protection of existing drainage features and vegetation: 

• Access the site thru designated construction entrance. 

• Maintain existing flow paths to the receiving waters 
  
6. The following measures were taken to minimize land clearing and grading: 

• Grade site to minimize extent of cut/fills. 
  
7. The following measures are taken to minimize soil compaction: 

• Access the site thru designated construction entrance. 

• As specified in the construction sequence, use treaded machinery where practical during 
earthmoving operations. 
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• Grade site to minimize extent of cuts/fills. 
  
8. The following measures were taken to utilize other structural or nonstructural BMPs that prevent or 
minimize changes in storm water runoff: 

• Direct runoff to an underground storm water basins to control runoff rates. 

• Minimize impervious areas where practical. 
 

Types, Depth, Slope, Locations, and Limitations of the Soils and Geologic Formations 
§102.8(f)(2) 
 
Soil Descriptions: 
Soil  Description                       Soil Group 
UgB Urban land, 0 to 8 percent slopes                                                       C 
UugB   Urban land-udorthents, schist and gneiss complex, 0 to 8 percent slopes         C 
 

• No geologic mapping features were identified. 
   
Infiltration Testing: 
 
Infiltration testing was conducted on 10/8/21 and 11/8/21 by Whitestone Associates, Inc. The Stormwater 
Management Area Evaluation Letter, as prepared by Whitestone Associates, Inc., dated 12/1/21, has 
been included in Appendix A of this report. The investigation includes an evaluation of six soil borings and 
six in-situ infiltration tests utilizing cased-borehole methodology. 
 
The location for underground basin 1 is conducive for infiltration and therefore an underground basin has 
been provided at this location. A recommended infiltration rate of 0.75 in/hr has been provided for UG 
Basin 1 by Whitestone Associates. Due to grading and cover constraints, UG Basin 2 and UG Basin 3 will 
only function as detention basins.  

 
 
Past, Present and Proposed Land Uses and Proposed Alteration to Project Site 
§102.8(f)(3) 
 
During the past 5 years, the site has consisted of multiple buildings/structures, asphalt pavement, and 
concrete curbing.   
 
During the past 50 years, the site has consisted of multiple buildings/structures, asphalt pavement, and 
concrete curbing.   
 
Geologic Formations or Soil Conditions 
§102.8(f)(12) 
 
There are no geologic formations or soil conditions that could cause contaminant pollution during earth 
disturbance activities. 

 
Potential Thermal Impacts 
§102.8(f)(13) 
 
A potential for thermal impacts exists in instances where surface runoff is directly conveyed to a receiving 
stream without adequate attenuation or cooling.  To avoid thermal impacts, the following has been 
employed: underground infiltration basin, underground detention basins, Flexstorm water quality inlet 
filters, and minimized disturbed grading areas throughout the site. All of these measures will help to 
control runoff volume and rate and thereby provide additional cooling time, thereby minimizing thermal 
impacts to the receiving stream. 
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Riparian Forest Buffer Management Plan 
§102.8(f)(14) 
 
There are no existing/proposed riparian forest buffers located within or outside the limits of disturbance 
for this project. 
 

PA Integrated Water Quality Monitoring and Assessment Report Impairments (Cat. 4 & 5) 
 

Impairments Cause of Impairment 

Urban Runoff/Storm Sewers Flow regime modification; dewatering; habitat 
alterations 

 

 
Stormwater Management  
 
Watershed 
 
The overall property flows to Tacony Creek which is located within the Tookany/Tacony-Frankford 
Watershed (District B). The Tookany/Tacony-Frankford Watershed has a Chapter 93 Classification of 
WWF-MF (Warm Water Fishes – Migratory Fishes) 

 
Design Methodology 
 
The method utilized for calculating the peak flow rates and generating hydrographs for the pre- and post- 
development was the SCS Method as defined in the computer watershed software HydroCAD 10.00-22. 
Drainage areas to the point of discharges were delineated and curve numbers were calculated based on 
the values for each type of land use listed in the Borough of Jenkintown Stormwater Management 
Ordinance. A minimum time of concentration of 6 minutes was used for the Pre-Development and Post-
Development drainage areas for a conservative design. Hydrographs for the 1, 2, 10, 25, 50, and 100-yr 
storms were generated using 24-hr precipitation amounts dictated by the National Weather Service 
NOAA website for the storm events. 
 
Peak Rates Point of Discharge 
 
The project is located within one (1) watershed and has two (2) Points of Discharge that ultimately 
reaches Tacony Creek. Point of Discharge 1 is manhole along the southwest corner of the site on 
Wyncote Road. Point of Discharge 2 is a manhole along the northwest portion of the site on Washington 
Lane. The two (2) Points of Discharge reconvene in the same stormwater collection system that meets up 
at the intersection of Wyncote Road and Mather Road. 
 
Runoff Calculations – Rational Peak Flow Rate 
 

• The Soil Conservation Service (SCS) method was used with rainfall intensities obtained from NOAA 
intensity curves and were generated for the 1-, 2-, 5-, 10-, 25-, 50-, and 100-year storms.   

• For pre-development runoff, the site was considered either impervious or meadow for calculations. A 
minimum time of concentration of 6 minutes was used for conservative calculations. 

• For post-development conditions, the site cover was considered either open space/lawns or 
impervious. A minimum time of concentration of 6 minutes was used for conservative calculations.  

• The CN Values provided in Appendix E (Stormwater Management Design Criteria) of the Borough of 
Jenkintown Stormwater Management Ordinance were used for calculations. 
 

Post-Development  

• In order to provide as much water quality benefits and infiltration, various BMPs are proposed and are 
in 'series' to provide the greatest possible benefit. 

• The Peak Flow Summary page lists the various hydrograph peak discharges 
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• To determine the 2-year volume difference for the NPDES calculations, the net difference in 
impervious within the limit-of-disturbance was used. Pre-development pervious conditions were 
calculated as Meadow (with 20% of the impervious area considered meadow as well). Post-
development pervious areas were considered Lawn/Open space. 

• The development meets the peak rate reduction requirement for the 1- through 100-year events. The 
post-development peak rate must not exceed the pre-development peak rates for the 2-, 5-, 10-, 25-, 
50-, and 100-yr storm events. The post-development 2-year peak rate has also been reduced to be 
below the 1-year pre-development peak rate. The corresponding peak rates are as follows: 

 

 1-year 2-year 5-year 10-year 25-year 50-year 100-year 

Pre-development 12.19 14.89 19.17 22.80 28.18 32.75 37.80 

Post-development 4.11 5.30 7.06 8.53 17.49 25.28 31.68 

        

 Note that the reduction in post-development flows in compliance with Township requirements should 
prevent further downstream erosion as a result of this development. 

 
Regarding the calculations, note the following: 

a. The Volume Control Worksheets have been provided for the proposed development: 
i. In these Worksheets, the Total Site Area that was used is the NPDES boundary 

for the lot. The Managed Area is the total disturbance proposed.  
 

b. The overall development design will result in 3,575 cuft of additional runoff, per 
Worksheet 4 of the Volume Control Worksheets. 
 

c. The underground basins will account for 8,471 cuft of storage volume, per Worksheet 5 
of the Volume Control Worksheets. 

 
Storm Drainage 
 
The stormwater conveyance system has been designed to intercept runoff at topographic low points and 
areas of significant runoff quantities. Stormwater is then conveyed to the proposed underground 
infiltration and detention basins, which discharges to the existing storm system and ultimately flows to 
Tacony Creek. Flexstorm filter bags have been designed for every proposed inlet on site. These filters will 
provide additional water quality as stormwater is then conveyed to the underground basins, before 
stormwater ultimately drains to Tacony Creek. Conveyance design precipitation amounts are based on 
the rainfall intensities specified for the 100-year storm event. The Bentley StormCAD V8i computer 
program has been utilized for the design of the storm conveyance system.  
 
The proposed stormwater management program described with this report has been designed to comply 
with the Borough of Jenkintown Stormwater Management Ordinance and the standards set forth by the 
Pennsylvania Department of Environmental Protection.  
 

Written Description of PCSM BMPs 
§102.8(f)(6) 
 

 BMP 6.6.4 – Water Quality Inlets 

− In order to ensure that the runoff leaving the site does not contain sediment, 
water quality inlets have been proposed. 

− All proposed inlets consist of a Flexstorm filter bag insert. 
 BMP 6.4.2 – Underground Infiltration Basins 

− Provides necessary infiltration to meet volume requirements 

− Underground infiltration basin #1 is provided on site. 
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Antidegradation Analysis 
 
The Chapter 93 classification of the receiving stream is not EV (Exceptional Value) or HQ (High Quality) 
and therefore, an antidegradation analysis is not required to be performed, nor is it required that ABACT 
BMPs be provided. 
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12/7/21, 11:23 AM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=40.0905&lon=-75.1274&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 2, Version 3 
Location name: Jenkintown, Pennsylvania, USA* 

Latitude: 40.0905°, Longitude: -75.1274° 
Elevation: 298.63 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.345
(0.315‑0.379)

0.412
(0.376‑0.452)

0.486
(0.442‑0.533)

0.540
(0.490‑0.592)

0.605
(0.546‑0.662)

0.651
(0.585‑0.713)

0.696
(0.623‑0.764)

0.736
(0.655‑0.812)

0.786
(0.693‑0.872)

0.823
(0.720‑0.918)

10-min 0.552
(0.504‑0.606)

0.659
(0.601‑0.723)

0.779
(0.708‑0.854)

0.864
(0.784‑0.947)

0.964
(0.871‑1.06)

1.04
(0.931‑1.14)

1.11
(0.989‑1.22)

1.17
(1.04‑1.29)

1.24
(1.10‑1.38)

1.30
(1.13‑1.45)

15-min 0.690
(0.629‑0.757)

0.828
(0.755‑0.909)

0.985
(0.896‑1.08)

1.09
(0.992‑1.20)

1.22
(1.10‑1.34)

1.31
(1.18‑1.44)

1.40
(1.25‑1.54)

1.47
(1.31‑1.63)

1.57
(1.38‑1.74)

1.63
(1.42‑1.81)

30-min 0.946
(0.863‑1.04)

1.14
(1.04‑1.25)

1.40
(1.27‑1.53)

1.58
(1.44‑1.74)

1.81
(1.64‑1.98)

1.98
(1.78‑2.17)

2.14
(1.92‑2.35)

2.29
(2.04‑2.53)

2.49
(2.19‑2.76)

2.64
(2.30‑2.94)

60-min 1.18
(1.08‑1.29)

1.44
(1.31‑1.58)

1.80
(1.63‑1.97)

2.06
(1.87‑2.26)

2.41
(2.18‑2.64)

2.68
(2.41‑2.94)

2.95
(2.64‑3.24)

3.22
(2.86‑3.55)

3.57
(3.15‑3.96)

3.85
(3.36‑4.29)

2-hr 1.42
(1.29‑1.56)

1.72
(1.57‑1.90)

2.16
(1.96‑2.38)

2.50
(2.26‑2.75)

2.96
(2.65‑3.24)

3.32
(2.96‑3.64)

3.68
(3.26‑4.05)

4.05
(3.57‑4.46)

4.56
(3.96‑5.05)

4.95
(4.26‑5.51)

3-hr 1.55
(1.41‑1.72)

1.89
(1.71‑2.08)

2.37
(2.15‑2.62)

2.75
(2.48‑3.03)

3.27
(2.93‑3.60)

3.67
(3.28‑4.05)

4.10
(3.64‑4.53)

4.54
(3.98‑5.02)

5.13
(4.45‑5.71)

5.61
(4.80‑6.27)

6-hr 1.95
(1.77‑2.15)

2.36
(2.14‑2.61)

2.95
(2.68‑3.26)

3.44
(3.10‑3.79)

4.12
(3.69‑4.54)

4.69
(4.17‑5.17)

5.29
(4.66‑5.84)

5.93
(5.17‑6.55)

6.84
(5.85‑7.62)

7.59
(6.39‑8.49)

12-hr 2.37
(2.17‑2.62)

2.86
(2.62‑3.17)

3.61
(3.30‑3.99)

4.24
(3.85‑4.68)

5.17
(4.64‑5.69)

5.96
(5.30‑6.56)

6.82
(5.98‑7.53)

7.77
(6.71‑8.62)

9.17
(7.74‑10.2)

10.4
(8.58‑11.6)

24-hr 2.74
(2.53‑2.97)

3.30
(3.05‑3.59)

4.17
(3.85‑4.53)

4.90
(4.51‑5.31)

5.97
(5.46‑6.45)

6.87
(6.25‑7.43)

7.86
(7.10‑8.49)

8.94
(8.00‑9.65)

10.5
(9.30‑11.4)

11.9
(10.4‑12.9)

2-day 3.15
(2.90‑3.43)

3.81
(3.50‑4.14)

4.82
(4.43‑5.24)

5.65
(5.18‑6.13)

6.84
(6.25‑7.42)

7.84
(7.12‑8.50)

8.92
(8.05‑9.66)

10.1
(9.02‑10.9)

11.8
(10.4‑12.8)

13.2
(11.5‑14.3)

3-day 3.33
(3.08‑3.62)

4.02
(3.72‑4.37)

5.06
(4.67‑5.50)

5.92
(5.45‑6.41)

7.14
(6.54‑7.72)

8.15
(7.44‑8.82)

9.24
(8.38‑9.99)

10.4
(9.37‑11.3)

12.1
(10.8‑13.1)

13.5
(11.9‑14.6)

4-day 3.52
(3.26‑3.81)

4.24
(3.93‑4.59)

5.31
(4.92‑5.75)

6.19
(5.72‑6.69)

7.43
(6.84‑8.03)

8.46
(7.76‑9.14)

9.56
(8.72‑10.3)

10.7
(9.73‑11.6)

12.4
(11.1‑13.4)

13.8
(12.3‑14.9)

7-day 4.11
(3.83‑4.43)

4.93
(4.59‑5.32)

6.10
(5.68‑6.59)

7.07
(6.57‑7.63)

8.46
(7.82‑9.12)

9.61
(8.86‑10.3)

10.8
(9.92‑11.7)

12.1
(11.1‑13.1)

14.0
(12.6‑15.1)

15.5
(13.9‑16.8)

10-day 4.67
(4.38‑5.01)

5.59
(5.23‑5.99)

6.82
(6.37‑7.32)

7.82
(7.29‑8.38)

9.22
(8.56‑9.87)

10.3
(9.58‑11.1)

11.5
(10.6‑12.3)

12.7
(11.7‑13.6)

14.5
(13.2‑15.5)

15.9
(14.3‑17.1)

20-day 6.32
(5.97‑6.71)

7.50
(7.09‑7.96)

8.96
(8.46‑9.51)

10.1
(9.53‑10.7)

11.7
(11.0‑12.4)

12.9
(12.1‑13.7)

14.1
(13.2‑15.0)

15.4
(14.3‑16.3)

17.1
(15.8‑18.1)

18.4
(16.9‑19.5)

30-day 7.87
(7.47‑8.28)

9.28
(8.80‑9.77)

10.8
(10.3‑11.4)

12.1
(11.4‑12.7)

13.6
(12.9‑14.4)

14.9
(14.0‑15.6)

16.1
(15.1‑16.9)

17.2
(16.2‑18.2)

18.8
(17.5‑19.8)

19.9
(18.5‑21.1)

45-day 10.0
(9.55‑10.5)

11.8
(11.2‑12.4)

13.6
(12.9‑14.2)

14.9
(14.2‑15.6)

16.6
(15.8‑17.4)

17.9
(17.0‑18.7)

19.1
(18.1‑20.0)

20.2
(19.1‑21.2)

21.6
(20.4‑22.8)

22.7
(21.3‑23.9)

60-day 12.0
(11.5‑12.6)

14.1
(13.4‑14.7)

16.1
(15.3‑16.8)

17.5
(16.7‑18.4)

19.4
(18.5‑20.3)

20.8
(19.8‑21.8)

22.0
(20.9‑23.1)

23.2
(22.0‑24.3)

24.7
(23.4‑25.9)

25.7
(24.3‑27.0)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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12/7/21, 11:24 AM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=40.0905&lon=-75.1274&data=intensity&units=english&series=pds 1/4

NOAA Atlas 14, Volume 2, Version 3 
Location name: Jenkintown, Pennsylvania, USA* 

Latitude: 40.0905°, Longitude: -75.1274° 
Elevation: 298.63 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 4.14
(3.78‑4.55)

4.94
(4.51‑5.42)

5.83
(5.30‑6.40)

6.48
(5.88‑7.10)

7.26
(6.55‑7.94)

7.81
(7.02‑8.56)

8.35
(7.48‑9.17)

8.83
(7.86‑9.74)

9.43
(8.32‑10.5)

9.88
(8.64‑11.0)

10-min 3.31
(3.02‑3.64)

3.95
(3.61‑4.34)

4.67
(4.25‑5.12)

5.18
(4.70‑5.68)

5.78
(5.23‑6.34)

6.22
(5.59‑6.82)

6.64
(5.93‑7.29)

7.00
(6.23‑7.73)

7.46
(6.58‑8.27)

7.78
(6.80‑8.67)

15-min 2.76
(2.52‑3.03)

3.31
(3.02‑3.64)

3.94
(3.58‑4.32)

4.37
(3.97‑4.79)

4.89
(4.42‑5.35)

5.25
(4.72‑5.76)

5.59
(5.00‑6.14)

5.89
(5.24‑6.50)

6.26
(5.52‑6.94)

6.51
(5.69‑7.26)

30-min 1.89
(1.73‑2.08)

2.29
(2.09‑2.51)

2.80
(2.55‑3.07)

3.17
(2.88‑3.47)

3.62
(3.27‑3.96)

3.95
(3.55‑4.33)

4.28
(3.83‑4.70)

4.59
(4.08‑5.06)

4.98
(4.39‑5.52)

5.27
(4.61‑5.88)

60-min 1.18
(1.08‑1.29)

1.44
(1.31‑1.58)

1.80
(1.63‑1.97)

2.06
(1.87‑2.26)

2.41
(2.18‑2.64)

2.68
(2.41‑2.94)

2.95
(2.64‑3.24)

3.22
(2.86‑3.55)

3.57
(3.15‑3.96)

3.85
(3.36‑4.29)

2-hr 0.708
(0.643‑0.780)

0.862
(0.782‑0.949)

1.08
(0.981‑1.19)

1.25
(1.13‑1.37)

1.48
(1.33‑1.62)

1.66
(1.48‑1.82)

1.84
(1.63‑2.02)

2.02
(1.78‑2.23)

2.28
(1.98‑2.53)

2.48
(2.13‑2.76)

3-hr 0.517
(0.469‑0.571)

0.628
(0.570‑0.693)

0.791
(0.715‑0.872)

0.916
(0.827‑1.01)

1.09
(0.976‑1.20)

1.22
(1.09‑1.35)

1.37
(1.21‑1.51)

1.51
(1.33‑1.67)

1.71
(1.48‑1.90)

1.87
(1.60‑2.09)

6-hr 0.325
(0.296‑0.359)

0.393
(0.358‑0.435)

0.493
(0.447‑0.544)

0.574
(0.518‑0.632)

0.689
(0.617‑0.759)

0.783
(0.696‑0.863)

0.883
(0.778‑0.975)

0.990
(0.863‑1.09)

1.14
(0.977‑1.27)

1.27
(1.07‑1.42)

12-hr 0.196
(0.180‑0.218)

0.238
(0.217‑0.263)

0.300
(0.273‑0.331)

0.352
(0.319‑0.389)

0.429
(0.385‑0.472)

0.495
(0.440‑0.545)

0.566
(0.497‑0.625)

0.645
(0.557‑0.715)

0.761
(0.643‑0.850)

0.859
(0.712‑0.965)

24-hr 0.114
(0.105‑0.124)

0.138
(0.127‑0.150)

0.174
(0.161‑0.189)

0.204
(0.188‑0.221)

0.249
(0.227‑0.269)

0.286
(0.260‑0.310)

0.328
(0.296‑0.354)

0.373
(0.333‑0.402)

0.439
(0.387‑0.474)

0.495
(0.431‑0.536)

2-day 0.066
(0.060‑0.071)

0.079
(0.073‑0.086)

0.100
(0.092‑0.109)

0.118
(0.108‑0.128)

0.142
(0.130‑0.154)

0.163
(0.148‑0.177)

0.186
(0.168‑0.201)

0.210
(0.188‑0.228)

0.245
(0.217‑0.266)

0.274
(0.240‑0.298)

3-day 0.046
(0.043‑0.050)

0.056
(0.052‑0.061)

0.070
(0.065‑0.076)

0.082
(0.076‑0.089)

0.099
(0.091‑0.107)

0.113
(0.103‑0.122)

0.128
(0.116‑0.139)

0.145
(0.130‑0.156)

0.168
(0.150‑0.182)

0.187
(0.165‑0.203)

4-day 0.037
(0.034‑0.040)

0.044
(0.041‑0.048)

0.055
(0.051‑0.060)

0.064
(0.060‑0.070)

0.077
(0.071‑0.084)

0.088
(0.081‑0.095)

0.100
(0.091‑0.108)

0.112
(0.101‑0.121)

0.129
(0.116‑0.140)

0.143
(0.128‑0.155)

7-day 0.024
(0.023‑0.026)

0.029
(0.027‑0.032)

0.036
(0.034‑0.039)

0.042
(0.039‑0.045)

0.050
(0.047‑0.054)

0.057
(0.053‑0.062)

0.065
(0.059‑0.069)

0.072
(0.066‑0.078)

0.083
(0.075‑0.090)

0.093
(0.083‑0.100)

10-day 0.019
(0.018‑0.021)

0.023
(0.022‑0.025)

0.028
(0.027‑0.030)

0.033
(0.030‑0.035)

0.038
(0.036‑0.041)

0.043
(0.040‑0.046)

0.048
(0.044‑0.051)

0.053
(0.049‑0.057)

0.060
(0.055‑0.065)

0.066
(0.060‑0.071)

20-day 0.013
(0.012‑0.014)

0.016
(0.015‑0.017)

0.019
(0.018‑0.020)

0.021
(0.020‑0.022)

0.024
(0.023‑0.026)

0.027
(0.025‑0.028)

0.029
(0.027‑0.031)

0.032
(0.030‑0.034)

0.036
(0.033‑0.038)

0.038
(0.035‑0.041)

30-day 0.011
(0.010‑0.011)

0.013
(0.012‑0.014)

0.015
(0.014‑0.016)

0.017
(0.016‑0.018)

0.019
(0.018‑0.020)

0.021
(0.019‑0.022)

0.022
(0.021‑0.023)

0.024
(0.022‑0.025)

0.026
(0.024‑0.028)

0.028
(0.026‑0.029)

45-day 0.009
(0.009‑0.010)

0.011
(0.010‑0.011)

0.013
(0.012‑0.013)

0.014
(0.013‑0.014)

0.015
(0.015‑0.016)

0.017
(0.016‑0.017)

0.018
(0.017‑0.019)

0.019
(0.018‑0.020)

0.020
(0.019‑0.021)

0.021
(0.020‑0.022)

60-day 0.008
(0.008‑0.009)

0.010
(0.009‑0.010)

0.011
(0.011‑0.012)

0.012
(0.012‑0.013)

0.013
(0.013‑0.014)

0.014
(0.014‑0.015)

0.015
(0.015‑0.016)

0.016
(0.015‑0.017)

0.017
(0.016‑0.018)

0.018
(0.017‑0.019)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Storm Frequency 1 yr 2 yr 5 yr 10 yr 25 yr 50 yr 100 yr

Pre-Development* 12.19 14.89 19.17 22.80 28.18 32.75 37.80

Post Development  Allowed** N/A 12.19 14.89 19.17 22.80 28.18 32.75

Total Post-Development Combined to POI #1 4.11 5.30 7.06 8.53 17.49 25.28 31.68

Good Good Good Good Good Good

           - 2-year storm post-development must be less than 1-year storm pre-development

           - 5-year storm post-development must be less than 2-year storm pre-development

           - 10-year storm post-development must be less than 5-year storm pre-development

           - 25-year storm post-development must be less than 10-year storm pre-development

           - 50-year storm post-development must be less than 25-year storm pre-development

           - 100-year storm post-development must be less than 50-year storm pre-development

** - Permitted post-development peak rates are based on the requirements of the Borough of Jenkintown Stormwater Management Ordinance, 

as follows:

Runoff Rates (cfs)

Project: Proposed Retail Facility

Summary of Peak Flow Rates

36



3S

DA-1E

4S

DA-2P(A)

7S

DA-2P(C)

10S

DA-2P(B)

11S

DA-2P(D) Bypass

7P

UG Basin 1

8P

UG Basin 2

9P

UG Basin 3

6L

Total Post POI 1

7L

Total Pre POI 1

Routing Diagram for PC211006 HydroCAD-02
Prepared by {enter your company name here},  Printed 5/12/2022

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: DA-1E

Runoff = 37.803 cfs @ 11.97 hrs,  Volume= 92,162 cf,  Depth= 7.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.86"

Area (ac) CN Description

0.460 58 Meadow, non-grazed, HSG B
3.150 98 Paved parking, HSG B

3.610 Weighted Average
0.460 12.74% Pervious Area
3.150 87.26% Impervious Area

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

6.0 Direct Entry, Pre-Dev TC
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: DA-2P(A)

Runoff = 14.922 cfs @ 11.97 hrs,  Volume= 36,618 cf,  Depth= 7.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.86"

Area (ac) CN Description

* 0.050 77 >75% Grass cover, Good, HSG C
1.290 98 Paved parking, HSG C

1.340 Weighted Average
0.050 3.73% Pervious Area
1.290 96.27% Impervious Area

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

6.0 Direct Entry, Post-Dev TC
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: DA-2P(C)

Runoff = 2.512 cfs @ 11.97 hrs,  Volume= 6,093 cf,  Depth= 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.86"

Area (ac) CN Description

* 0.030 77 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

0.230 Weighted Average
0.030 13.04% Pervious Area
0.200 86.96% Impervious Area

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

6.0 Direct Entry, TC
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 10S: DA-2P(B)

Runoff = 8.232 cfs @ 11.97 hrs,  Volume= 20,028 cf,  Depth= 7.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.86"

Area (ac) CN Description

* 0.080 77 >75% Grass cover, Good, HSG C
0.670 98 Paved parking, HSG C

0.750 Weighted Average
0.080 10.67% Pervious Area
0.670 89.33% Impervious Area

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

6.0 Direct Entry, 
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 11S: DA-2P(D) Bypass

Runoff = 13.282 cfs @ 11.97 hrs,  Volume= 31,013 cf,  Depth= 6.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.86"

Area (ac) CN Description

* 0.520 77 >75% Grass cover, Good, HSG C
0.770 98 Paved parking, HSG C

1.290 Weighted Average
0.520 40.31% Pervious Area
0.770 59.69% Impervious Area

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

6.0 Direct Entry, TC
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 7P: UG Basin 1

Inflow Area = 58,370 sf, 96.27% Impervious,  Inflow Depth = 7.53"    for  100-yr event
Inflow = 14.922 cfs @ 11.97 hrs,  Volume= 36,618 cf
Outflow = 13.329 cfs @ 12.00 hrs,  Volume= 31,494 cf,  Atten= 11%,  Lag= 2.2 min
Primary = 13.329 cfs @ 12.00 hrs,  Volume= 31,494 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 294.18' @ 12.00 hrs   Surf.Area= 4,997 sf   Storage= 15,384 cf

Plug-Flow detention time= 246.1 min calculated for 31,491 cf (86% of inflow)
Center-of-Mass det. time= 179.9 min ( 918.9 - 739.0 )

Volume Invert Avail.Storage Storage Description

#1A 289.50' 6,976 cf 37.08'W x 134.76'L x 5.50'H Field A
27,485 cf Overall - 10,045 cf Embedded = 17,441 cf  x 40.0% Voids

#2A 290.25' 10,045 cf ADS_StormTech MC-3500 d +Cap  x 90  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
90 Chambers in 5 Rows
Cap Storage= +14.9 cf x 2 x 5 rows = 149.0 cf

17,021 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 289.50' 18.00"  Round RCP_Round  18"   
L= 50.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 289.50' / 287.00'   S= 0.0500 '/'   Cc= 0.900   
n= 0.015,  Flow Area= 1.77 sf   

#2 Device 1 291.10' 4.00" Vert. Orifice    C= 0.600   
#3 Device 1 293.00' Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  2.00   
Width (feet)  3.00  3.00  3.00  3.00   

Primary OutFlow  Max=13.302 cfs @ 12.00 hrs  HW=294.18'  TW=0.00'   (Dynamic Tailwater)
1=RCP_Round  18"  (Passes 13.302 cfs of 21.083 cfs potential flow)

2=Orifice  (Orifice Controls 0.717 cfs @ 8.22 fps)
3=Weir  (Weir Controls 12.585 cfs @ 3.56 fps)
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 7P: UG Basin 1

Primary

Stage-Discharge

Discharge  (cfs)
2220181614121086420
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 RCP_Round  18" 

 Orifice 

 Weir 
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 7P: UG Basin 1

Elevation
(feet)

Storage
(cubic-feet)

289.50 0
289.54 80
289.58 160
289.62 240
289.66 320
289.70 400
289.74 480
289.78 560
289.82 640
289.86 720
289.90 800
289.94 880
289.98 959
290.02 1,039
290.06 1,119
290.10 1,199
290.14 1,279
290.18 1,359
290.22 1,439
290.26 1,542
290.30 1,714
290.34 1,886
290.38 2,058
290.42 2,229
290.46 2,400
290.50 2,571
290.54 2,742
290.58 2,912
290.62 3,082
290.66 3,251
290.70 3,421
290.74 3,590
290.78 3,759
290.82 3,927
290.86 4,096
290.90 4,264
290.94 4,431
290.98 4,599
291.02 4,765
291.06 4,932
291.10 5,098
291.14 5,264
291.18 5,430
291.22 5,595
291.26 5,759
291.30 5,924
291.34 6,087
291.38 6,251
291.42 6,414
291.46 6,576
291.50 6,739
291.54 6,900

Elevation
(feet)

Storage
(cubic-feet)

291.58 7,061
291.62 7,222
291.66 7,382
291.70 7,542
291.74 7,701
291.78 7,859
291.82 8,017
291.86 8,175
291.90 8,331
291.94 8,488
291.98 8,643
292.02 8,798
292.06 8,953
292.10 9,106
292.14 9,259
292.18 9,412
292.22 9,563
292.26 9,714
292.30 9,864
292.34 10,013
292.38 10,162
292.42 10,310
292.46 10,457
292.50 10,603
292.54 10,748
292.58 10,892
292.62 11,035
292.66 11,178
292.70 11,319
292.74 11,460
292.78 11,599
292.82 11,737
292.86 11,874
292.90 12,010
292.94 12,145
292.98 12,279
293.02 12,411
293.06 12,542
293.10 12,671
293.14 12,800
293.18 12,926
293.22 13,051
293.26 13,175
293.30 13,297
293.34 13,417
293.38 13,535
293.42 13,651
293.46 13,764
293.50 13,875
293.54 13,983
293.58 14,088
293.62 14,189

Elevation
(feet)

Storage
(cubic-feet)

293.66 14,286
293.70 14,379
293.74 14,470
293.78 14,559
293.82 14,646
293.86 14,733
293.90 14,817
293.94 14,900
293.98 14,982
294.02 15,062
294.06 15,142
294.10 15,222
294.14 15,302
294.18 15,382
294.22 15,462
294.26 15,542
294.30 15,622
294.34 15,702
294.38 15,782
294.42 15,862
294.46 15,942
294.50 16,022
294.54 16,101
294.58 16,181
294.62 16,261
294.66 16,341
294.70 16,421
294.74 16,501
294.78 16,581
294.82 16,661
294.86 16,741
294.90 16,821
294.94 16,901
294.98 16,981
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 8P: UG Basin 2

Inflow Area = 32,670 sf, 89.33% Impervious,  Inflow Depth = 7.36"    for  100-yr event
Inflow = 8.232 cfs @ 11.97 hrs,  Volume= 20,028 cf
Outflow = 5.849 cfs @ 12.03 hrs,  Volume= 20,027 cf,  Atten= 29%,  Lag= 3.8 min
Primary = 5.849 cfs @ 12.03 hrs,  Volume= 20,027 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 289.05' @ 12.03 hrs   Surf.Area= 1,826 sf   Storage= 3,547 cf

Plug-Flow detention time= 12.3 min calculated for 20,027 cf (100% of inflow)
Center-of-Mass det. time= 12.1 min ( 754.6 - 742.4 )

Volume Invert Avail.Storage Storage Description

#1A 286.00' 1,674 cf 20.50'W x 89.06'L x 3.50'H Field A
6,390 cf Overall - 2,205 cf Embedded = 4,185 cf  x 40.0% Voids

#2A 286.50' 2,205 cf ADS_StormTech SC-740 +Cap  x 48  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
48 Chambers in 4 Rows

3,879 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 286.00' 18.00"  Round RCP_Round  18"   
L= 50.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 286.00' / 285.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.015,  Flow Area= 1.77 sf   

#2 Device 1 286.00' 12.00" W x 6.00" H Vert. Orifice    C= 0.600   
#3 Device 1 288.75' Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  0.75   
Width (feet)  3.50  3.50   

Primary OutFlow  Max=5.832 cfs @ 12.03 hrs  HW=289.04'  TW=286.20'   (Dynamic Tailwater)
1=RCP_Round  18"  (Passes 5.832 cfs of 14.551 cfs potential flow)

2=Orifice  (Orifice Controls 3.996 cfs @ 7.99 fps)
3=Weir  (Weir Controls 1.836 cfs @ 1.78 fps)
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 8P: UG Basin 2
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Stage-Discharge

Discharge  (cfs)
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 8P: UG Basin 2

Elevation
(feet)

Storage
(cubic-feet)

286.00 0
286.05 37
286.10 73
286.15 110
286.20 146
286.25 183
286.30 219
286.35 256
286.40 292
286.45 329
286.50 365
286.55 440
286.60 514
286.65 589
286.70 663
286.75 737
286.80 811
286.85 885
286.90 958
286.95 1,031
287.00 1,104
287.05 1,176
287.10 1,248
287.15 1,320
287.20 1,392
287.25 1,463
287.30 1,533
287.35 1,604
287.40 1,674
287.45 1,743
287.50 1,812
287.55 1,881
287.60 1,949
287.65 2,017
287.70 2,084
287.75 2,151
287.80 2,217
287.85 2,282
287.90 2,347
287.95 2,411
288.00 2,475
288.05 2,538
288.10 2,600
288.15 2,662
288.20 2,723
288.25 2,782
288.30 2,841
288.35 2,899
288.40 2,956
288.45 3,011
288.50 3,066
288.55 3,119

Elevation
(feet)

Storage
(cubic-feet)

288.60 3,171
288.65 3,221
288.70 3,270
288.75 3,315
288.80 3,358
288.85 3,399
288.90 3,438
288.95 3,477
289.00 3,514
289.05 3,550
289.10 3,587
289.15 3,623
289.20 3,660
289.25 3,696
289.30 3,733
289.35 3,769
289.40 3,806
289.45 3,842
289.50 3,879
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 9P: UG Basin 3

Inflow Area = 42,689 sf, 88.78% Impervious,  Inflow Depth = 7.34"    for  100-yr event
Inflow = 7.689 cfs @ 12.02 hrs,  Volume= 26,120 cf
Outflow = 7.243 cfs @ 12.04 hrs,  Volume= 26,118 cf,  Atten= 6%,  Lag= 1.0 min
Primary = 7.243 cfs @ 12.04 hrs,  Volume= 26,118 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 286.21' @ 12.04 hrs   Surf.Area= 2,608 sf   Storage= 5,276 cf

Plug-Flow detention time= 89.8 min calculated for 26,115 cf (100% of inflow)
Center-of-Mass det. time= 89.9 min ( 841.9 - 752.0 )

Volume Invert Avail.Storage Storage Description

#1A 283.00' 2,365 cf 25.25'W x 103.30'L x 3.50'H Field A
9,129 cf Overall - 3,216 cf Embedded = 5,913 cf  x 40.0% Voids

#2A 283.50' 3,216 cf ADS_StormTech SC-740 +Cap  x 70  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
70 Chambers in 5 Rows

5,581 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 283.00' 18.00"  Round RCP_Round  18"   
L= 17.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 283.00' / 282.50'   S= 0.0294 '/'   Cc= 0.900   
n= 0.015,  Flow Area= 1.77 sf   

#2 Device 1 283.00' 3.00" Vert. Orifice    C= 0.600   
#3 Device 1 285.50' Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00   
Width (feet)  3.50  3.50   

Primary OutFlow  Max=7.229 cfs @ 12.04 hrs  HW=286.21'  TW=0.00'   (Dynamic Tailwater)
1=RCP_Round  18"  (Passes 7.229 cfs of 16.583 cfs potential flow)

2=Orifice  (Orifice Controls 0.415 cfs @ 8.45 fps)
3=Weir  (Weir Controls 6.814 cfs @ 2.75 fps)
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 9P: UG Basin 3

Primary

Stage-Discharge

Discharge  (cfs)
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 9P: UG Basin 3

Elevation
(feet)

Storage
(cubic-feet)

283.00 0
283.05 52
283.10 104
283.15 156
283.20 209
283.25 261
283.30 313
283.35 365
283.40 417
283.45 469
283.50 522
283.55 629
283.60 737
283.65 845
283.70 952
283.75 1,059
283.80 1,165
283.85 1,272
283.90 1,378
283.95 1,483
284.00 1,588
284.05 1,693
284.10 1,797
284.15 1,900
284.20 2,003
284.25 2,106
284.30 2,208
284.35 2,310
284.40 2,411
284.45 2,511
284.50 2,611
284.55 2,710
284.60 2,808
284.65 2,906
284.70 3,003
284.75 3,099
284.80 3,194
284.85 3,288
284.90 3,382
284.95 3,475
285.00 3,566
285.05 3,657
285.10 3,747
285.15 3,835
285.20 3,923
285.25 4,009
285.30 4,093
285.35 4,176
285.40 4,258
285.45 4,338
285.50 4,417
285.55 4,494

Elevation
(feet)

Storage
(cubic-feet)

285.60 4,568
285.65 4,641
285.70 4,710
285.75 4,775
285.80 4,837
285.85 4,895
285.90 4,952
285.95 5,006
286.00 5,059
286.05 5,112
286.10 5,164
286.15 5,216
286.20 5,268
286.25 5,320
286.30 5,372
286.35 5,425
286.40 5,477
286.45 5,529
286.50 5,581
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Link 6L: Total Post POI 1

Inflow Area = 157,252 sf, 81.16% Impervious,  Inflow Depth = 6.76"    for  100-yr event
Inflow = 31.679 cfs @ 11.99 hrs,  Volume= 88,625 cf
Primary = 31.679 cfs @ 11.99 hrs,  Volume= 88,625 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Link 7L: Total Pre POI 1

Inflow Area = 157,252 sf, 87.26% Impervious,  Inflow Depth = 7.03"    for  100-yr event
Inflow = 37.803 cfs @ 11.97 hrs,  Volume= 92,162 cf
Primary = 37.803 cfs @ 11.97 hrs,  Volume= 92,162 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Type II 24-hr  1-yr Rainfall=2.74"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 3S: DA-1E

Runoff

Hydrograph
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Type II 24-hr

1-yr Rainfall=2.74"

Runoff Area=3.610 ac

Runoff Volume=29,021 cf

Runoff Depth=2.21"

Tc=6.0 min

CN=WQ

12.187 cfs
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Type II 24-hr  1-yr Rainfall=2.74"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}
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Subcatchment 4S: DA-2P(A)

Runoff

Hydrograph
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Type II 24-hr

1-yr Rainfall=2.74"

Runoff Area=1.340 ac

Runoff Volume=11,913 cf

Runoff Depth=2.45"

Tc=6.0 min

CN=WQ

5.055 cfs
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Type II 24-hr  1-yr Rainfall=2.74"PC211006 HydroCAD-02
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Subcatchment 7S: DA-2P(C)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.74"

Runoff Area=0.230 ac

Runoff Volume=1,919 cf

Runoff Depth=2.30"

Tc=6.0 min

CN=WQ

0.819 cfs
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Type II 24-hr  1-yr Rainfall=2.74"PC211006 HydroCAD-02
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Subcatchment 10S: DA-2P(B)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.74"

Runoff Area=0.750 ac

Runoff Volume=6,363 cf

Runoff Depth=2.34"

Tc=6.0 min

CN=WQ

2.710 cfs
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Type II 24-hr  1-yr Rainfall=2.74"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 11S: DA-2P(D) Bypass

Runoff

Hydrograph
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Type II 24-hr

1-yr Rainfall=2.74"

Runoff Area=1.290 ac

Runoff Volume=8,703 cf

Runoff Depth=1.86"

Tc=6.0 min

CN=WQ

3.787 cfs
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Pond 7P: UG Basin 1
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Inflow Area=58,370 sf

Peak Elev=291.78'

Storage=7,846 cf

5.055 cfs

0.300 cfs
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  Printed  5/12/2022Prepared by {enter your company name here}
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Pond 8P: UG Basin 2
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Inflow Area=32,670 sf

Peak Elev=286.83'

Storage=857 cf

2.710 cfs

1.821 cfs
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Pond 9P: UG Basin 3
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Inflow Area=42,689 sf

Peak Elev=285.00'

Storage=3,571 cf

2.522 cfs

0.324 cfs
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Type II 24-hr  1-yr Rainfall=2.74"PC211006 HydroCAD-02
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Link 6L: Total Post POI 1
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Inflow Area=157,252 sf
4.110 cfs

4.110 cfs
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Link 7L: Total Pre POI 1
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Inflow Area=157,252 sf
12.187 cfs

12.187 cfs
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Type II 24-hr  2-yr Rainfall=3.30"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 3S: DA-1E

Runoff
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Type II 24-hr

2-yr Rainfall=3.30"

Runoff Area=3.610 ac

Runoff Volume=35,701 cf

Runoff Depth=2.72"

Tc=6.0 min

CN=WQ

14.887 cfs
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Type II 24-hr  2-yr Rainfall=3.30"PC211006 HydroCAD-02
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Subcatchment 4S: DA-2P(A)

Runoff
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Type II 24-hr

2-yr Rainfall=3.30"

Runoff Area=1.340 ac

Runoff Volume=14,595 cf

Runoff Depth=3.00"

Tc=6.0 min

CN=WQ

6.136 cfs
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Subcatchment 7S: DA-2P(C)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.30"

Runoff Area=0.230 ac

Runoff Volume=2,367 cf

Runoff Depth=2.83"

Tc=6.0 min

CN=WQ

1.002 cfs
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Subcatchment 10S: DA-2P(B)

Runoff
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Type II 24-hr

2-yr Rainfall=3.30"

Runoff Area=0.750 ac

Runoff Volume=7,832 cf

Runoff Depth=2.88"

Tc=6.0 min

CN=WQ

3.310 cfs
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Subcatchment 11S: DA-2P(D) Bypass
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Type II 24-hr

2-yr Rainfall=3.30"

Runoff Area=1.290 ac

Runoff Volume=10,996 cf

Runoff Depth=2.35"

Tc=6.0 min

CN=WQ

4.781 cfs
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Pond 7P: UG Basin 1
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Inflow Area=58,370 sf

Peak Elev=292.20'

Storage=9,500 cf

6.136 cfs

0.407 cfs
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Pond 8P: UG Basin 2
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Inflow Area=32,670 sf

Peak Elev=287.01'

Storage=1,123 cf

3.310 cfs

2.093 cfs
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Pond 9P: UG Basin 3
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Inflow Area=42,689 sf

Peak Elev=285.53'

Storage=4,459 cf

2.942 cfs

0.418 cfs
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Link 6L: Total Post POI 1
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Inflow Area=157,252 sf
5.296 cfs

5.296 cfs
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Link 7L: Total Pre POI 1
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Inflow Area=157,252 sf
14.887 cfs

14.887 cfs
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HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 3S: DA-1E
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Type II 24-hr

5-yr Rainfall=4.17"

Runoff Area=3.610 ac

Runoff Volume=46,233 cf

Runoff Depth=3.53"

Tc=6.0 min

CN=WQ

19.166 cfs
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Subcatchment 4S: DA-2P(A)
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Type II 24-hr

5-yr Rainfall=4.17"

Runoff Area=1.340 ac

Runoff Volume=18,778 cf

Runoff Depth=3.86"

Tc=6.0 min

CN=WQ

7.813 cfs
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Subcatchment 7S: DA-2P(C)
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Type II 24-hr

5-yr Rainfall=4.17"

Runoff Area=0.230 ac

Runoff Volume=3,068 cf

Runoff Depth=3.68"

Tc=6.0 min

CN=WQ

1.288 cfs
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Subcatchment 10S: DA-2P(B)

Runoff
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Type II 24-hr

5-yr Rainfall=4.17"

Runoff Area=0.750 ac

Runoff Volume=10,135 cf

Runoff Depth=3.72"

Tc=6.0 min

CN=WQ

4.245 cfs
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Subcatchment 11S: DA-2P(D) Bypass
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Type II 24-hr

5-yr Rainfall=4.17"

Runoff Area=1.290 ac

Runoff Volume=14,671 cf

Runoff Depth=3.13"

Tc=6.0 min

CN=WQ

6.365 cfs

78



Type II 24-hr  5-yr Rainfall=4.17"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 7P: UG Basin 1

Inflow
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Inflow Area=58,370 sf

Peak Elev=292.94'

Storage=12,130 cf

7.813 cfs

0.543 cfs
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Type II 24-hr  5-yr Rainfall=4.17"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 8P: UG Basin 2
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Time  (hours)
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Inflow Area=32,670 sf

Peak Elev=287.33'

Storage=1,576 cf

4.245 cfs

2.496 cfs
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Type II 24-hr  5-yr Rainfall=4.17"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 9P: UG Basin 3
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Hydrograph

Time  (hours)
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Inflow Area=42,689 sf

Peak Elev=285.76'

Storage=4,793 cf

3.575 cfs

1.941 cfs
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Type II 24-hr  5-yr Rainfall=4.17"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Link 6L: Total Post POI 1
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)
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Inflow Area=157,252 sf
7.057 cfs

7.057 cfs
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Type II 24-hr  5-yr Rainfall=4.17"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Link 7L: Total Pre POI 1
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Inflow Area=157,252 sf
19.166 cfs

19.166 cfs
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Type II 24-hr  10-yr Rainfall=4.90"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 3S: DA-1E
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Type II 24-hr

10-yr Rainfall=4.90"

Runoff Area=3.610 ac

Runoff Volume=55,183 cf

Runoff Depth=4.21"

Tc=6.0 min

CN=WQ

22.801 cfs
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Type II 24-hr  10-yr Rainfall=4.90"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 4S: DA-2P(A)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-yr Rainfall=4.90"

Runoff Area=1.340 ac

Runoff Volume=22,298 cf

Runoff Depth=4.58"

Tc=6.0 min

CN=WQ

9.220 cfs
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Type II 24-hr  10-yr Rainfall=4.90"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 7S: DA-2P(C)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
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w
  

(c
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) 1

0

Type II 24-hr

10-yr Rainfall=4.90"

Runoff Area=0.230 ac

Runoff Volume=3,662 cf

Runoff Depth=4.39"

Tc=6.0 min

CN=WQ

1.530 cfs
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Type II 24-hr  10-yr Rainfall=4.90"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 10S: DA-2P(B)

Runoff
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Time  (hours)
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0

Type II 24-hr

10-yr Rainfall=4.90"

Runoff Area=0.750 ac

Runoff Volume=12,079 cf

Runoff Depth=4.44"

Tc=6.0 min

CN=WQ

5.033 cfs
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Type II 24-hr  10-yr Rainfall=4.90"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 11S: DA-2P(D) Bypass
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Type II 24-hr

10-yr Rainfall=4.90"

Runoff Area=1.290 ac

Runoff Volume=17,828 cf

Runoff Depth=3.81"

Tc=6.0 min

CN=WQ

7.717 cfs
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Type II 24-hr  10-yr Rainfall=4.90"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 7P: UG Basin 1
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Inflow Area=58,370 sf

Peak Elev=293.31'

Storage=13,319 cf

9.220 cfs

2.274 cfs
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Type II 24-hr  10-yr Rainfall=4.90"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 8P: UG Basin 2

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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)
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0

Inflow Area=32,670 sf

Peak Elev=287.63'

Storage=1,984 cf

5.033 cfs

2.819 cfs
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Type II 24-hr  10-yr Rainfall=4.90"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 9P: UG Basin 3
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Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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)
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Inflow Area=42,689 sf

Peak Elev=285.86'

Storage=4,901 cf

4.092 cfs

2.818 cfs
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Type II 24-hr  10-yr Rainfall=4.90"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Link 6L: Total Post POI 1
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)
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Inflow Area=157,252 sf
8.528 cfs

8.528 cfs
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Type II 24-hr  10-yr Rainfall=4.90"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Link 7L: Total Pre POI 1
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Inflow Area=157,252 sf
22.801 cfs

22.801 cfs
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Type II 24-hr  25-yr Rainfall=5.97"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 3S: DA-1E
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Type II 24-hr

25-yr Rainfall=5.97"

Runoff Area=3.610 ac

Runoff Volume=68,444 cf

Runoff Depth=5.22"

Tc=6.0 min

CN=WQ

28.184 cfs
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Type II 24-hr  25-yr Rainfall=5.97"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 4S: DA-2P(A)
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Type II 24-hr

25-yr Rainfall=5.97"

Runoff Area=1.340 ac

Runoff Volume=27,467 cf

Runoff Depth=5.65"

Tc=6.0 min

CN=WQ

11.282 cfs
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Type II 24-hr  25-yr Rainfall=5.97"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 7S: DA-2P(C)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=5.97"

Runoff Area=0.230 ac

Runoff Volume=4,537 cf

Runoff Depth=5.43"

Tc=6.0 min

CN=WQ

1.885 cfs
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Type II 24-hr  25-yr Rainfall=5.97"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 10S: DA-2P(B)

Runoff
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Time  (hours)
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Type II 24-hr

25-yr Rainfall=5.97"

Runoff Area=0.750 ac

Runoff Volume=14,943 cf

Runoff Depth=5.49"

Tc=6.0 min

CN=WQ

6.189 cfs
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Type II 24-hr  25-yr Rainfall=5.97"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 11S: DA-2P(D) Bypass

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr

25-yr Rainfall=5.97"

Runoff Area=1.290 ac

Runoff Volume=22,539 cf

Runoff Depth=4.81"

Tc=6.0 min

CN=WQ

9.719 cfs
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Type II 24-hr  25-yr Rainfall=5.97"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 7P: UG Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=58,370 sf

Peak Elev=293.74'

Storage=14,471 cf

11.282 cfs

6.922 cfs
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Type II 24-hr  25-yr Rainfall=5.97"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 8P: UG Basin 2
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Primary

Hydrograph

Time  (hours)
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)
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Inflow Area=32,670 sf

Peak Elev=288.11'

Storage=2,613 cf

6.189 cfs

3.281 cfs
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Type II 24-hr  25-yr Rainfall=5.97"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 9P: UG Basin 3
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)
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Inflow Area=42,689 sf

Peak Elev=285.98'

Storage=5,034 cf

4.835 cfs

4.162 cfs
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Type II 24-hr  25-yr Rainfall=5.97"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Link 6L: Total Post POI 1
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Inflow Area=157,252 sf
17.487 cfs

17.487 cfs
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Type II 24-hr  25-yr Rainfall=5.97"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Link 7L: Total Pre POI 1
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Inflow Area=157,252 sf
28.184 cfs

28.184 cfs
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Type II 24-hr  50-yr Rainfall=6.87"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 3S: DA-1E
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Type II 24-hr

50-yr Rainfall=6.87"

Runoff Area=3.610 ac

Runoff Volume=79,699 cf

Runoff Depth=6.08"

Tc=6.0 min

CN=WQ

32.750 cfs
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Type II 24-hr  50-yr Rainfall=6.87"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 4S: DA-2P(A)
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Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr

50-yr Rainfall=6.87"

Runoff Area=1.340 ac

Runoff Volume=31,822 cf

Runoff Depth=6.54"

Tc=6.0 min

CN=WQ

13.016 cfs
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Type II 24-hr  50-yr Rainfall=6.87"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 7S: DA-2P(C)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr

50-yr Rainfall=6.87"

Runoff Area=0.230 ac

Runoff Volume=5,277 cf

Runoff Depth=6.32"

Tc=6.0 min

CN=WQ

2.183 cfs
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Type II 24-hr  50-yr Rainfall=6.87"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 10S: DA-2P(B)

Runoff
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Type II 24-hr

50-yr Rainfall=6.87"

Runoff Area=0.750 ac

Runoff Volume=17,361 cf

Runoff Depth=6.38"

Tc=6.0 min

CN=WQ

7.162 cfs
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Type II 24-hr  50-yr Rainfall=6.87"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 11S: DA-2P(D) Bypass
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Type II 24-hr

50-yr Rainfall=6.87"

Runoff Area=1.290 ac

Runoff Volume=26,555 cf

Runoff Depth=5.67"

Tc=6.0 min

CN=WQ

11.413 cfs
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Type II 24-hr  50-yr Rainfall=6.87"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 7P: UG Basin 1
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Inflow Area=58,370 sf

Peak Elev=293.99'

Storage=15,008 cf

13.016 cfs

10.413 cfs
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Type II 24-hr  50-yr Rainfall=6.87"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 8P: UG Basin 2

Inflow
Primary
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Inflow Area=32,670 sf

Peak Elev=288.59'

Storage=3,161 cf

7.162 cfs

3.679 cfs

110



Type II 24-hr  50-yr Rainfall=6.87"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 9P: UG Basin 3
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Hydrograph
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Inflow Area=42,689 sf

Peak Elev=286.06'

Storage=5,119 cf

5.455 cfs

5.172 cfs
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Type II 24-hr  50-yr Rainfall=6.87"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Link 6L: Total Post POI 1
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Inflow Area=157,252 sf
25.280 cfs

25.280 cfs
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Type II 24-hr  50-yr Rainfall=6.87"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Link 7L: Total Pre POI 1
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Inflow Area=157,252 sf
32.750 cfs

32.750 cfs
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Type II 24-hr  100-yr Rainfall=7.86"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 3S: DA-1E

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=7.86"

Runoff Area=3.610 ac

Runoff Volume=92,162 cf

Runoff Depth=7.03"

Tc=6.0 min

CN=WQ

37.803 cfs
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Subcatchment 4S: DA-2P(A)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr

100-yr Rainfall=7.86"

Runoff Area=1.340 ac

Runoff Volume=36,618 cf

Runoff Depth=7.53"

Tc=6.0 min

CN=WQ

14.922 cfs
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Subcatchment 7S: DA-2P(C)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
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)

2

1

0

Type II 24-hr

100-yr Rainfall=7.86"

Runoff Area=0.230 ac

Runoff Volume=6,093 cf

Runoff Depth=7.30"

Tc=6.0 min

CN=WQ

2.512 cfs
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Subcatchment 10S: DA-2P(B)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=7.86"

Runoff Area=0.750 ac

Runoff Volume=20,028 cf

Runoff Depth=7.36"

Tc=6.0 min

CN=WQ

8.232 cfs
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Subcatchment 11S: DA-2P(D) Bypass

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=7.86"

Runoff Area=1.290 ac

Runoff Volume=31,013 cf

Runoff Depth=6.62"

Tc=6.0 min

CN=WQ

13.282 cfs
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Pond 7P: UG Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=58,370 sf

Peak Elev=294.18'

Storage=15,384 cf

14.922 cfs

13.329 cfs
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Pond 8P: UG Basin 2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=32,670 sf

Peak Elev=289.05'

Storage=3,547 cf

8.232 cfs

5.849 cfs
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Pond 9P: UG Basin 3

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=42,689 sf

Peak Elev=286.21'

Storage=5,276 cf

7.689 cfs

7.243 cfs
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Link 6L: Total Post POI 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=157,252 sf
31.679 cfs

31.679 cfs
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Link 7L: Total Pre POI 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=157,252 sf
37.803 cfs

37.803 cfs
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Hydrograph for Pond 7P: UG Basin 1

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0 289.50 0.000
2.00 0.012 16 289.51 0.000
4.00 0.035 189 289.59 0.000
6.00 0.059 526 289.76 0.000
8.00 0.081 1,029 290.01 0.000

10.00 0.153 1,855 290.33 0.000
12.00 5.592 7,853 291.78 0.301
14.00 0.170 8,807 292.02 0.365
16.00 0.104 7,478 291.68 0.271
18.00 0.080 6,522 291.45 0.178
20.00 0.058 6,028 291.33 0.102
22.00 0.053 5,836 291.28 0.068
24.00 0.049 5,758 291.26 0.056
26.00 0.000 5,507 291.20 0.023
28.00 0.000 5,387 291.17 0.012
30.00 0.000 5,321 291.15 0.007
32.00 0.000 5,279 291.14 0.005
34.00 0.000 5,250 291.14 0.003
36.00 0.000 5,229 291.13 0.003
38.00 0.000 5,213 291.13 0.002
40.00 0.000 5,200 291.12 0.002
42.00 0.000 5,190 291.12 0.001
44.00 0.000 5,182 291.12 0.001
46.00 0.000 5,175 291.12 0.001
48.00 0.000 5,169 291.12 0.001
50.00 0.000 5,164 291.12 0.001
52.00 0.000 5,160 291.11 0.001
54.00 0.000 5,156 291.11 0.000
56.00 0.000 5,152 291.11 0.000
58.00 0.000 5,149 291.11 0.000
60.00 0.000 5,147 291.11 0.000
62.00 0.000 5,144 291.11 0.000
64.00 0.000 5,142 291.11 0.000
66.00 0.000 5,140 291.11 0.000
68.00 0.000 5,138 291.11 0.000
70.00 0.000 5,137 291.11 0.000
72.00 0.000 5,135 291.11 0.000
74.00 0.000 5,134 291.11 0.000
76.00 0.000 5,132 291.11 0.000
78.00 0.000 5,131 291.11 0.000
80.00 0.000 5,130 291.11 0.000
82.00 0.000 5,129 291.11 0.000
84.00 0.000 5,128 291.11 0.000
86.00 0.000 5,127 291.11 0.000
88.00 0.000 5,126 291.11 0.000
90.00 0.000 5,125 291.11 0.000
92.00 0.000 5,125 291.11 0.000
94.00 0.000 5,124 291.11 0.000
96.00 0.000 5,123 291.11 0.000
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Hydrograph for Pond 8P: UG Basin 2

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0 286.00 0.000
2.00 0.006 8 286.01 0.001
4.00 0.018 39 286.05 0.016
6.00 0.030 52 286.07 0.029
8.00 0.042 61 286.08 0.041

10.00 0.079 81 286.11 0.075
12.00 3.023 1,048 286.96 2.020
14.00 0.093 93 286.13 0.100
16.00 0.057 72 286.10 0.059
18.00 0.044 63 286.09 0.045
20.00 0.032 55 286.08 0.033
22.00 0.029 52 286.07 0.029
24.00 0.027 50 286.07 0.027
26.00 0.000 12 286.02 0.001
28.00 0.000 7 286.01 0.000
30.00 0.000 5 286.01 0.000
32.00 0.000 4 286.01 0.000
34.00 0.000 3 286.00 0.000
36.00 0.000 3 286.00 0.000
38.00 0.000 2 286.00 0.000
40.00 0.000 2 286.00 0.000
42.00 0.000 2 286.00 0.000
44.00 0.000 2 286.00 0.000
46.00 0.000 2 286.00 0.000
48.00 0.000 2 286.00 0.000
50.00 0.000 1 286.00 0.000
52.00 0.000 1 286.00 0.000
54.00 0.000 1 286.00 0.000
56.00 0.000 1 286.00 0.000
58.00 0.000 1 286.00 0.000
60.00 0.000 1 286.00 0.000
62.00 0.000 1 286.00 0.000
64.00 0.000 1 286.00 0.000
66.00 0.000 1 286.00 0.000
68.00 0.000 1 286.00 0.000
70.00 0.000 1 286.00 0.000
72.00 0.000 1 286.00 0.000
74.00 0.000 1 286.00 0.000
76.00 0.000 1 286.00 0.000
78.00 0.000 1 286.00 0.000
80.00 0.000 1 286.00 0.000
82.00 0.000 1 286.00 0.000
84.00 0.000 1 286.00 0.000
86.00 0.000 1 286.00 0.000
88.00 0.000 1 286.00 0.000
90.00 0.000 1 286.00 0.000
92.00 0.000 1 286.00 0.000
94.00 0.000 1 286.00 0.000
96.00 0.000 1 286.00 0.000

125



Type II 24-hr  2-yr Rainfall=3.30"PC211006 HydroCAD-02
  Printed  5/12/2022Prepared by {enter your company name here}

HydroCAD® 10.00-24  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Hydrograph for Pond 9P: UG Basin 3

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0 283.00 0.000
2.00 0.002 3 283.00 0.000
4.00 0.022 70 283.07 0.009
6.00 0.038 135 283.13 0.032
8.00 0.053 175 283.17 0.049

10.00 0.098 252 283.24 0.081
12.00 2.936 2,571 284.48 0.275
14.00 0.128 3,653 285.05 0.328
16.00 0.077 2,253 284.32 0.259
18.00 0.058 1,115 283.78 0.191
20.00 0.043 355 283.34 0.110
22.00 0.038 162 283.16 0.043
24.00 0.035 147 283.14 0.036
26.00 0.001 62 283.06 0.007
28.00 0.000 35 283.03 0.003
30.00 0.000 25 283.02 0.001
32.00 0.000 19 283.02 0.001
34.00 0.000 15 283.01 0.000
36.00 0.000 13 283.01 0.000
38.00 0.000 11 283.01 0.000
40.00 0.000 10 283.01 0.000
42.00 0.000 9 283.01 0.000
44.00 0.000 8 283.01 0.000
46.00 0.000 7 283.01 0.000
48.00 0.000 7 283.01 0.000
50.00 0.000 6 283.01 0.000
52.00 0.000 6 283.01 0.000
54.00 0.000 5 283.01 0.000
56.00 0.000 5 283.00 0.000
58.00 0.000 5 283.00 0.000
60.00 0.000 4 283.00 0.000
62.00 0.000 4 283.00 0.000
64.00 0.000 4 283.00 0.000
66.00 0.000 4 283.00 0.000
68.00 0.000 4 283.00 0.000
70.00 0.000 3 283.00 0.000
72.00 0.000 3 283.00 0.000
74.00 0.000 3 283.00 0.000
76.00 0.000 3 283.00 0.000
78.00 0.000 3 283.00 0.000
80.00 0.000 3 283.00 0.000
82.00 0.000 3 283.00 0.000
84.00 0.000 3 283.00 0.000
86.00 0.000 3 283.00 0.000
88.00 0.000 3 283.00 0.000
90.00 0.000 2 283.00 0.000
92.00 0.000 2 283.00 0.000
94.00 0.000 2 283.00 0.000
96.00 0.000 2 283.00 0.000
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Project: Proposed Grocery Store

Description: Inlet Drainage Areas 

Total Area Weighted

(Acres) C

0.95 0.070

0.35 0.030

0.95 0.050

0.35

0.95 0.080

0.35

0.95 0.130

0.35

0.95 0.190

0.35 0.030

0.95 0.100

0.35 0.030

0.95 0.090

0.35 0.010

0.95 0.030

0.35

0.95 0.070

0.35 0.010

0.95 0.100

0.35 0.020

0.95 0.100

0.35 0.010

0.95 0.030

0.35

0.95 0.010

0.35

0.95 0.020

0.35 0.030

0.12 0.85IN303

Impervious

Pervious

Runoff Calculations C Worksheet

Drainage Area Land Use Description C Area (Acres)

IN101

Impervious

0.10 0.77

Pervious

IN102

Impervious

0.05 0.95

Pervious

IN103

Impervious

0.08 0.95

Pervious

IN104

Impervious

0.13 0.95

Pervious

0.22 0.87

Pervious

Pervious

TD101

IN201

Impervious

IN302

0.950.03

Impervious

0.900.11

Impervious

Pervious

TD201

Pervious

0.950.01

Impervious

YD101

0.590.05

Impervious

YD102

Pervious

Pervious

0.950.03

Impervious

Pervious

0.880.08

Impervious

IN301

IN203

Pervious

0.890.10

Impervious

0.810.13

Impervious

IN202

Pervious
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Appendix A 
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