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Project Overview: 
 

Fordham Boulevard Apartments is a proposed multi-family project in Chapel Hill, NC, located on the 

west side of Fordham Boulevard off of the NCDOT Service Road.  The site is located at the existing 

Days Inn site between the intersection of Ephesus Church Road and Fordham Blvd, and the intersection 

of Elliot road and Fordham Blvd.  The project will include the demolition of the existing Days Inn and 

corresponding improvements.  The remainder of the site will then be cleared, rough graded and 

stabilized.  The project will include the construction of a large Multi-Family Apartment building, 

parking facilities and all remaining infrastructure. 

 

Existing Site Description:  
  

The existing site lies on a rectangular parcel that slopes gently from east to west toward Booker Creek.  

Booker Creek flows from north to south along our western property line to a large arch pipe system 

under Elliot Road along our southern property line.  Our entire site drains to the point where Booker 

Creek enters the arch pipe system and this is our study point (See DA-3 and DA-4 in appendix A).  A 

total of 35,025 SF (0.804 AC.) of off-site runoff enters the site from the NCDOT R/W (eastern property 

line) through an existing 15” RCP and discharges towards our western property line.  The 15” RCP 

carries a portion of the NCDOT Service road runoff as well as a portion of the west bound lane of 

Fordham Blvd and the grass island between. 

 

There is approximately 40,703 SF (0.934 AC) of impervious ground cover within the project property 

limits, all of which will be demolished.  The off-site areas to the east contribute 25,499 SF (0.585 AC) 

impervious cover, and bring the total existing impervious cover up to 66,202 SF (1.520 AC) for the pre-

developed state to the study point. 

 

No streams are located within the property site but a few isolated wetlands exist along the western 

property line as shown in the Wetland Delineation report by PEI, dated March 9, 2017, which is attached 

in appendix E.  The site lies in the Upper New Hope basin, as depicted in NCDEQ’s Jordan Lake 

Nutrient Strategy Nonpoint Source Delivery Factors Map.   

 

A copy of FIRM panel 3710979900K, Panel 9799 is included in Appendix A, confirms that this site lies 

within a special flood hazard area. A separate flood study and report has been generated separate from 

this stormwater impact analysis. 

 

The NRCS Soils Survey mapping included in Appendix A shows that the soils on the site are 67% 

Urban land, and 33% WwC, White Store-Urban land complex (2 to 8% slopes), which belong to 

hydrologic soils group “D”.   

 

Proposed Project Description: 
 

The proposed site features a new 6-story, approximately 294,593 s.f. building, with a parking garage, a 

small permeable parking lot with three outdoor parking spaces, an outdoor pool area, sidewalk and an 

area dedicated for a future TOCH greenway along the western property line.  The proposed site has 

112,000 sf of proposed impervious cover which is an increase of 71,297 sf of onsite impervious cover.  

It is important to note that a 2,566 SF allowance has been added into this figure to allow for minor future 

impervious expansions across the site. 
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The project will result in a total post-developed impervious cover of 136,988 SF (3.145 AC), which 

represents a net increase of 70,786 SF (1.625AC.) including offsite improvements, over existing 

conditions. 

 

 

3.11.4.3 Stormwater Management Requirements: 
 

This project must meet the town of Chapel Hill’s LUMO Sec. 3.11 Ephesus/Fordham Form District 

current stormwater requirements, which include:  

 

F.  Design and Performance Standards.    

1. Stormwater treatment shall be designed to achieve average annual 85% total suspended solids 

(TSS) and must apply to the volume of post-development runoff resulting from the first one-inch 

of precipitation.  Alternative treatment methods to achieve 85% average annual TSS removal 

may be acceptable.  The 85% requirement applies to 85% of the additional suspended solids that 

are the result of the new development. 

2. The Stormwater runoff volume leaving the site post-development shall not exceed the 

Stormwater runoff volume leaving the site pre-development (existing conditions) for the local 2-

year frequency, 24-hour duration storm event for all development.  This may be achieved by 

hydrologic abstraction, recycling and/or reuse, or any other accepted scientific method. 

3. The Stormwater runoff rate leaving the site post-development shall not exceed the Stormwater 

runoff rate leaving the site pre-development (existing conditions for the local 1-year, 2-year, and 

25-year 24-hour storm events. 

4. Notwithstanding subsection 3.11.4.3.F.1 the minimum impervious area treated for 85% TSS 

removal shall be 50 percent of the post construction total impervious area. 

 

Proposed Stormwater Management: 
 

The project as proposed includes two Stormwater Control Measures (SCM’s) to provide the required 

water quality treatment.  These SCM’s include a Storm Filter/Detention System and a Permeable 

Pavement system.  The manner in which these SCM’s provide the required Stormwater management is 

described below: 

 

1. 85% TSS Removal – The two proposed SCM systems will treat a combined 73,404 SF (1.685 

AC) of impervious cover, which exceeds the proposed 70,786 SF of net added impervious areas 

from the development of this project.  Refer to Appendix B for SCM sizing calculations and to 

Appendix A for drainage area mapping showing the subareas described below: 

o Storm Filter:  The Storm Filter/Detention System will treat 52,000 SF (1.194 AC) of 

impervious cover.  The Storm Filter is designed according Section D-1 of the 2017 

NCDEQ Stormwater Design Manual (revised January 3, 2017).   

o Permeable Pavement:  The Permeable Pavement System will treat an impervious area of 

20,252 SF (0.465 AC), comprised of a portion of the screened building roof, concrete 

walks, and the parking surface itself.  The Permeable Pavement system is designed 
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according to Section C-5 of the 2017 NCDEQ Stormwater Design Manual (revised April 

6, 2017).   

 

2. 2-Year Storm Volume Management – The site’s two proposed SCM’s will manage a combined 

volume of 5,891 cf, with its provided WQV treated.  In addition the Underground detention 

system detains an additional 5,068 cf and releases the volume in 2-5 days.  In combination with 

the provided WQV, the provided SCM’s treat and contain a total of 10,959 cf, which exceeds the 

“2-Year Delta” Volume of 10,747 cf resulting from the development of this site.  Each SCM will 

feature a small orifice designed to draw down the 2-Year Delta Volume over a period of 2-5 

days, which satisfies the 2-year storm volume management requirement.  The calculations 

included in Appendix B support this conclusion.   

3. Peak Flow Rate Attenuation – The sites SCM’s will attenuate the post developed runoff rates to 

at or below the pre-developed conditions for the 1, 2, 25 and 100-year 24-hour storm events 

(Even though the 100-year is not required). A summary of the results are below.  Calculations 

supporting this conclusion are provided in Appendix C.  

4. N/A  

 

Summary of Results: 

 
The following table compares the pre-developed and post-developed peak flows and the required 2-

yr, increased runoff volume “Delta” to be managed from each of the site’s subareas:  

 
  1-Year (cfs) 2-Year (cfs) 

  Pre Post  

Un-detained 

Post 

Detained 

Pre Post  

Un-detained 

Post 

Detained 

Study 

Point  
11.85 15.46 8.10 15.62 19.25 13.47 

 
  25-Year (cfs) 100-Year (cfs) 

  Pre Post  

Un-detained 

Post 

Detained 

Pre Post  

Un-detained 

Post 

Detained 

Study 

Point  
30.77 34.15 30.57 38.85 42.03 37.75 

 

 
2-Year Vol. (CF) 

Pre Post 2-yr Volume 

Required 

2-yr Volume 

Managed 

23,874 34,620 10,747 10,959 

 

Conclusion: 
 

This project as proposed, will comply with Chapel Hill’s LUMO Sec. 3.11 Ephesus/Fordham Form 

District current stormwater requirements.   
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List of Appendices: 
 

• Appendix A - Maps  

           

o DA-1 Pre-Site Area Map 

o DA-2 Post-Site Area Map 

o DA-3 Pre-Drainage Area Map 

o DA-4 Post-Drainage Area Map 

o DA-5 Inlet Drainage Area Map 

o NRCS Soils Map – Hardbound 

o Web Soils Survey Map 

o Web Soils Survey Map – Hydrologic Soils Group 

o FIRM Panel 

o USGS Topographic Map 

 

• Appendix B – Stormwater Design Calculations  

  

o Storm Filter Design Calculations 

� Sizing calculation 

� Equivalent drawdown calculation 

o Permeable Pavement Design Calculations 

� Sizing Calculation 

� Drawdown Calculation 

o 2- yr Delta Volume Calculations and Draw Down Calculations 

� Pre Developed 2-yr Volume Calculation 

� Post Developed & 2-yr Delta Volume Calculation 

� 2- yr Delta Volume and Draw Down Calculations 

 

• Appendix C – 1, 2 and 25-yr Stormwater Management Calculations (PondPack)  

 

o Stormwater Management Schematic Map 

o Table of Contents 

o Master Network Summary 

o Supporting Calculation 

 

• Appendix D – Storm Drainage Calculations (StormCAD)  
 

o Storm System Schematic 

o NCDOT Flex Table (10-year rainfall event) 

o Profiles showing 10-year HGL 

o NCDOT Flex Table (25-year rainfall event) 

o Profiles showing 25-year HGL 

 

• Appendix E – Environmental Determinations 

 

o Mar. 6, 2014 Seasonal High Water Table Determination Report 

o March 9, 2017 Wetland Delineation Report 

o Nationwide Permit 18  
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Orange County, North Carolina
Survey Area Data: Version 16, Sep 20, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 27, 2014—May
6, 2014

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Orange County, North Carolina (NC135)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Ur Urban land 2.3 67.0%

WwC White Store-Urban land
complex, 2 to 8 percent
slopes

1.1 33.0%

Totals for Area of Interest 3.4 100.0%

Soil Map—Orange County, North Carolina

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2017
Page 3 of 3



Hydrologic Soil Group—Orange County, North Carolina

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2017
Page 1 of 4

39
78

26
0

39
78

28
0

39
78

30
0

39
78

32
0

39
78

34
0

39
78

36
0

39
78

38
0

39
78

40
0

39
78

42
0

39
78

44
0

39
78

46
0

39
78

48
0

39
78

28
0

39
78

30
0

39
78

32
0

39
78

34
0

39
78

36
0

39
78

38
0

39
78

40
0

39
78

42
0

39
78

44
0

39
78

46
0

39
78

48
0

678120 678140 678160 678180 678200 678220 678240 678260

678120 678140 678160 678180 678200 678220 678240 678260 678280

35°  56' 4'' N
79

° 
 1

' 3
2'

' W
35°  56' 4'' N

79
° 
 1

' 2
5'

' W

35°  55' 56'' N

79
° 
 1

' 3
2'

' W

35°  55' 56'' N

79
° 
 1

' 2
5'

' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 17N WGS84
0 50 100 200 300

Feet
0 15 30 60 90

Meters
Map Scale: 1:1,080 if printed on A portrait (8.5" x 11") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at
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Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
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This product is generated from the USDA-NRCS certified data as
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Soil Survey Area: Orange County, North Carolina
Survey Area Data: Version 16, Sep 20, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.
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The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Orange County, North Carolina (NC135)

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

Ur Urban land 2.3 67.0%

WwC White Store-Urban land
complex, 2 to 8
percent slopes

D 1.1 33.0%

Totals for Area of Interest 3.4 100.0%

Description

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

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

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

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

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

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

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

Hydrologic Soil Group—Orange County, North Carolina

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2017
Page 3 of 4



Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Hydrologic Soil Group—Orange County, North Carolina

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2017
Page 4 of 4
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• Appendix B – Stormwater Design Calculations 

 
o Storm Filter Design Calculations 

� Sizing calculation 

� Equivalent drawdown calculation 

o Permeable Pavement Design Calculations 

� Sizing Calculation 

� Drawdown Calculation 

o 2- yr Delta Volume Calculations and Draw Down Calculations 

� Pre Developed 2-yr Volume Calculation 

� Post Developed & 2-yr Delta Volume Calculation 

� 2- yr Delta Volume and Draw Down Calculations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Water Quality Design Volume Calculations (WQV)

PROJECT: Fordham Blvd. Apartments

PROJECT NO.: 116026.00

DATE: 8-Feb-17

LATEST PRINT DATE: 20-Apr-17

Storm Filter #1

The following calculations are based on Section 3.3.1 of the July 2007 NCDENR "Stormwater Best Management 

Practices Manual" (with 6/16/09 revs.)

1)   Calculate Ia, the impervious fraction of area draining to BMP:

Drainage Area = 1.19 acres 52000 sf

Impervious Area = 1.19 acres 52000 sf

Ia = 1.00

2)   Find the volume of the 1" storm using the "Simple Method" (Shueler 1987):

Rv =   0.05 + 0.9 (Ia)

Rv =   runoff coefficient (ratio of runoff to rainfall in inches)

Ia =   percent impervious

Rv =   0.05 + 0.9( 1.00 )   = 0.95 in/in

  Volume of 1" storm:

volume = Rv  x  design rainfall  x  drainage area

= 0.95   x   1"  x  1/12 ft/in  x 1.19 = 0.095 acre feet

= 4116.7 cubic feet

The following calculations are based on Section 11.3.5 of the July 2007 NCDENR "Stormwater Best Management 

Practices Manual" (with 9/20/09 revs.)

1)   Water Quality Volume (See separate WQV Calcs):

WQV   = 4116.7 cubic ft.

WQVadj =  0.75 x WQV = 0.75  x 4116.7     = 3088 cubic ft. (Required)

3167 cubic ft. (Provided)



PROJECT: Fordham Blvd. Apartments

PROJECT NO.: 116026.00

DATE: 9-Feb-17
LATEST PRINT DATE: 20-Apr-17

BMP: Storm Filter

Q = CdA x √(2gHo), where:

Q = Discharge (cfs)
Cd = Coefficient of discharge (0.60 is common for stormwater orifices)
A = Cross-sectional area of flow at orifice entrance (sq. ft.)
g = Acceleration from gravity (32.2 ft/sec2)
Ho = Driving Head (ft) - measured from centroid of orifice area to water surface

[Use Ho/3 to reflect that head is falling as drawndown occurs]

Desired drawdown time = 48 hrs. min. (48 hrs. min, 120 hrs. max)

Water Quality Volume = 3088 cu. ft. (See WQV calcs)

Therefore, required Q = 0.018 cfs (max)

Water Quality Depth = 1.25 ft. (= Ho)

Ho/3 = 0.417 ft.

Cd = 0.60

A = Q
Cd√(2gHo)

Recommended A = 0.005749 s.f.
Recomended Orifice Diameter = 0.085576 ft.

= 1.03 inches (max)
Diameter Chosen = 1.00 inches  A = 0.005451 s.f.

Actual Average Flow = 0.017 cfs
Actual Drawdown Time = 50.62 hrs. OK

Check draw down depth provided
Drawn down volume = 3167 cu. ft. (See WQV calcs)

Ho, Total Draw Down Depth = 1.25 ft. Ho/3 = 0.417 ft.
Actual Average Flow = 0.017 cfs

Drain Time = 51.92 hrs. OK

Storm Filter Equivalent Drawdown Orifice 
Sizing Calculations



Permeable Pavement Design Calcs  

Permeable Pavement

PROJECT: Fordham Blvd. Apartments

PROJECT NO.: 116026.00

DATE: 8-Feb-17

LATEST PRINT DATE: 20-Apr-17

The following calculations are based on Part C-5: Permeable Pavement of the NCDEQ "Stormwater Design Manual

(with 01/03/2017 revs.) Robert Patterson, PE from NC DWQ assisted in the design of this spreadsheet.

PERMEABLE PAVEMENT DESIGN DATA:

Total Drainage Area to Permeable Pavement: 21404 sf

Surface Area of Permeable Pavement (SAPP): 4235 sf

Surface Area of Non-Pervious Contributing Built Upon Area (CBUA): 16017 sf

SA of Non-Pervious BUA with storage layer below & tied to PP layer 2491 sf

SA of Non-Pervious BUA - Screened Roof 8788 sf

Total Non-Pervious Area to Permeable Pavement (SAPP + CBUA): 20252 sf

Total Unavoidable Pervious Area to Permeable Pavement: 1152 sf Measured in-situ soil infiltration rates

Bore #

at subgrade 

(in/hr)

most restrictive 

(in/hr)

Surface Area of Underground Detention/Infiltration System (SAUD) 6726 sf Mean 0.001 0.001

P = Design Storm Depth P = 1 inch Avg. infiltration rate = 0.001

n = Porosity of Stone used (obtained from a local rock quarry)   n = 0.435  Use for design= 0.405

i (Meas)= Measured average in-situ soil infiltration rate (in/hr) i = 0.001 in/hr

i (Des)= average in-situ soil infiltration rate (in/hr) used for Design i = 0.001 in/hr

SF = Safety Factor SF = 0.20 "From NCDEQ Stormwater Design Manual"

CHECK CBUA/SAPP RATIO:

R = Ratio of CBUA to SAPP: R = 0.70 OK, Meets NCDEQ's 1:1 Ratio

CALCULATE DWQ (WATER QUALITY DEPTH):

= 4.208 inches (ref. p 18-19)

DWQ Depth = 4.21 inches 955 cf required

DWQ Depth provided = 12 inches   => 2724 cf provided OK, Depth Provided is greater than WQV Depth

CALCULATE PONDING TIME:

Ponding Time (T) = (P (1 + R))/(24hr/day*SF*I in/hr) (ref. p 18-17)

T = 355.09 days Reduce CBUA or place orifice to drain Dwq Depth, see Perm. Pave. Draw Down

VOLUME CREDIT RECEIVED IF LESS THAN 100%:  

Volume Credit (What will infiltrate in 5 days, 0 to 1) = Pmax/P Pmax = 24*5*i*SF/(P*(1+R)) = 0.01

Volume infiltrated = 1.41%

DWQ = P (1 + R) / n

*Note: Bottom must be open to surface to receive 85% 

TSS Removal



Water Quality Volume Drawdown Calculations

PROJECT: Fordham Blvd. Apartments

PROJECT NO.: 116026.00

DATE: 8-Feb-17
LATEST PRINT DATE: 20-Apr-17

DWQ Volume Drain Time Calculations for Permeable Pavement 3:

Q = CdA x √(2gHo), where:
Discharge (cfs)

Q = Coefficient of discharge (0.60 is common for stormwater orifices)
Cd = Cross-sectional area of flow at orifice entrance (sq. ft.)
A = Acceleration from gravity (32.2 ft/sec2)

g = Driving Head (ft) - measured from centroid of orifice area to water surface

Ho = [Use Ho/3 to reflect that head is falling as drawdown occurs]

Desired Drain Time = 48 hrs. 48 - 120 hrs, required.

DWQ Volume Provided = 2724.0 cu. ft. Area of Permeable Pavement (SAPP): 6726 sf

Therefore, Desired Q = 0.016 cfs Void Ratio: 0.405

Required DWQ, Water Quality Depth = 1 ft. Water Quality Volume Depth (DWQ): 12.00 in

Ho/3 = 0.333 ft.

Cd = 0.60

A = Q

Cd√(2gHo)

A (Recommended) = 0.005671 s.f.

Recommended D = 0.084993 ft.

Recommended Orifice Diameter = 1.020 inches

Diameter Chosen = 1.000 inches  A = 0.005451389 s.f.

Actual Average Flow = 0.015 cfs

Actual Drawdown Time = 49.93 hrs. O.K., Required WQV Volume drains in 2-5 days

Provided Water Quality Volume Depth (DWQ): 12.00 in

Drawn down volume = 2724.0 cu. ft.
Ho, Total Draw Down Depth = 1.00 ft. Ho/3 = 0.333 ft.

Actual Average Flow = 0.015 cfs
Drain Time = 49.93 hrs. O.K., Provided WQV Volume drains in 2-5 days

Calculated orifice area

Check Water Quality Depth Provided



2-Year Delta Volume Calculations

PROJECT: Fordham Blvd. Apartments

PROJECT NO.: 116026.00

DATE: 9-Feb-17

LATEST PRINT DATE:

Pre-Development Volume:

1)   Find the volume of the pre-developed 2-yr storm:

Q =   (P - 0.2S)^2 Where: Q = run off, in inches

    (P+0.8S) P = Rainfall, in inches (P = 3.6 inches for 2-yr storm)

S = potential max. retention after rainfall begins, inches

S = 1000 -10 CN = SCS Curve Number for water shed area

CN

CN for Existing Site

Area (AC) Area (SF)

3.20 139,591   

Pre-Developed Site, CN = 84.371

S = 1.852 inches

Q = 2.052 inches

CF (Impervious portion)

Volume of 2-yr storm = 23,874         

Total Drainage Area Existing Site = 3.20             AC

Total Vol. 2-yr, Pre-dev. storm = 23,874         CF

TOTAL AREA =  139,591 SF

CN = 84.371



2-Year Delta Volume Calculations

PROJECT: Fordham Blvd. Apartments

PROJECT NO.: 116026.00

DATE: 9-Feb-17

LATEST PRINT DATE: 20-Apr-17

Post-Development Volume & Delta 

2)   Find the volume of the post-developed 2-yr storm:

Q =   (P - 0.2S)^2 Where: Q = run off, in inches

    (P+0.8S) P = Rainfall, in inches (P = 3.6 inches for 2-yr storm)

S = potential max. retention after rainfall begins, inches

S = 1000 -10 CN = SCS Curve Number for water shed area

CN

CN for Proposed Site Development

Area (AC) Area (SF)

Post-Developed Site, CN = 94.416 3.20 139,591      

S = 0.591 inches

Q = 2.976 inches

Volume of 2-yr storm = 34,620         CF (Impervious portion)

Total Site Area = 3.20             AC

Total Vol. 2-yr, post-dev. storm = 34,620         CF

3) The 2-yr Delta:

(Post) (Pre)

34,620      - 23,874         = 10,747        CF

TOTAL AREA =  139,591 SF

CN = 94.416



PROJECT: Fordham Blvd. Apartments

PROJECT NO.: 116026.00

DATE: 9-Feb-17
LATEST PRINT DATE: 20-Apr-17

2-year Delta Volume

2-Year Delta Volume Required: 10,747 cf

WQV Volume Provided: Storm Filter 3,167 cf
WQV Volume Provided: Permeable Pavement 2,724 cf
Additional 2-Year Volume Required: UG Detention 4,856 cf

2-Year Delta Volume Draw Down Calculations:

Q = CdA x √(2gHo), where:
Discharge (cfs)

Q = Coefficient of discharge (0.60 is common for stormwater orifices)
Cd = Cross-sectional area of flow at orifice entrance (sq. ft.)
A = Acceleration from gravity (32.2 ft/sec2)
g = Driving Head (ft) - measured from centroid of orifice area to water surface
Ho = [Use Ho/3 to reflect that head is falling as drawndown occurs]

Desired Drain Time = 48 hrs. (48 hrs. min, 120 hrs. max)
2-Year Delta Volume = 4,856                              cu. ft.

Therefore, required Q = 0.028 cfs (max)
Ho, Total Draw Down Depth = 2.000 ft.

Ho/3 = 0.667 ft.
Cd = 0.60
A = Q

Cd√(2gHo)

Recommended A = 0.007147 s.f.
Recomended Orifice Diameter = 0.095420 in.

= 1.15 inches
Diameter Chosen = 1.000 inches  A = 0.00545 Calculated Area

Actual Average Flow = 0.021 cfs
Drain Time = 62.93 hrs.

Check draw down depth provided
Drawn down volume = 5068 cu. ft.

Ho, Total Draw Down Depth = 2.00 ft. Ho/3 = 0.667 ft.
Actual Average Flow = 0.021 cfs

Drain Time = 65.69 hrs. OK

2-year Delta Volume and Draw Down Calculations

Note:  1" WQV to be drawn down in 6 hrs.  
Additional 2-Year Delta Volume required 
generally to be drawn down in 2-5 days, 
however a 1-inch min. orifice will draw down 
in just under 11 hrs. 



Storm Water Impact Analysis 
Fordham Blvd Apartments 
21 Apr 17 
_________________________________________________________________________________________________________________ 
 

  

 

 

 

• Appendix C – 1, 2 and 25-yr Stormwater Management Calculations 

(PondPack)  

 
o Stormwater Management Schematic Map 

o Table of Contents 
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Fordham Boulevard Apartments

Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(min)

Hydrograph 
Volume

(ft³)

Return 
Event

(years)

ScenarioLabel

7.78715.20017,9461Chapel Hill - 1 yrsPre-Dev. Onsite

10.34715.20023,8732Chapel Hill- 2 yrsPre-Dev. Onsite

20.68715.20048,72625Chapel Hill - 25 yrsPre-Dev. Onsite

26.22715.20062,494100Chapel Hill - 100 yrsPre-Dev. Onsite

1.87715.2004,7481Chapel Hill - 1 yrsPost - Perm Pave

2.26715.2005,8102Chapel Hill- 2 yrsPost - Perm Pave

3.79715.2009,98525Chapel Hill - 25 yrsPost - Perm Pave

4.60715.20012,210100Chapel Hill - 100 yrsPost - Perm Pave

5.60715.20013,9211Chapel Hill - 1 yrs
Post - Storm Filter - 
Onsite

6.81715.20017,1552Chapel Hill- 2 yrs
Post - Storm Filter - 
Onsite

11.52715.20029,90425Chapel Hill - 25 yrs
Post - Storm Filter - 
Onsite

14.01715.20036,709100Chapel Hill - 100 yrs
Post - Storm Filter - 
Onsite

3.93715.2009,2501Chapel Hill - 1 yrsPost Bypass - Onsite

4.93715.20011,7392Chapel Hill- 2 yrsPost Bypass - Onsite

8.81715.20021,73225Chapel Hill - 25 yrsPost Bypass - Onsite

10.85715.20027,123100Chapel Hill - 100 yrsPost Bypass - Onsite

4.07715.2009,3991Chapel Hill - 1 yrsPre-Dev. Offsite

5.28715.20012,2732Chapel Hill- 2 yrsPre-Dev. Offsite

10.09715.20024,09925Chapel Hill - 25 yrsPre-Dev. Offsite

12.63715.20030,575100Chapel Hill - 100 yrsPre-Dev. Offsite

3.29715.2007,6291Chapel Hill - 1 yrs
Post - Storm Filter - 
Offsite

4.21715.2009,8532Chapel Hill- 2 yrs
Post - Storm Filter - 
Offsite

7.83715.20018,90925Chapel Hill - 25 yrs
Post - Storm Filter - 
Offsite

9.74715.20023,838100Chapel Hill - 100 yrs
Post - Storm Filter - 
Offsite

0.77715.8001,7731Chapel Hill - 1 yrsPost Bypass - Offsite

1.04715.2002,4092Chapel Hill- 2 yrsPost Bypass - Offsite

2.20715.2005,13125Chapel Hill - 25 yrsPost Bypass - Offsite

2.83715.2006,661100Chapel Hill - 100 yrsPost Bypass - Offsite

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(min)

Hydrograph 
Volume

(ft³)

Return 
Event

(years)

ScenarioLabel

11.85715.20027,3451Chapel Hill - 1 yrsPre-Out

15.62715.20036,1462Chapel Hill- 2 yrsPre-Out

30.77715.20072,82525Chapel Hill - 25 yrsPre-Out
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Fordham Boulevard Apartments

Subsection:  Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(min)

Hydrograph 
Volume

(ft³)

Return 
Event

(years)

ScenarioLabel

38.85715.20093,069100Chapel Hill - 100 yrsPre-Out

8.10721.80029,9821Chapel Hill - 1 yrsPost Out (Total)

13.47720.60039,5302Chapel Hill- 2 yrsPost Out (Total)

30.57715.80078,11625Chapel Hill - 25 yrsPost Out (Total)

37.75715.80098,978100Chapel Hill - 100 yrsPost Out (Total)

Pond Summary

Maximum 
Pond Storage

(ft³)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(min)

Hydrograph 
Volume

(ft³)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)1.87715.2004,7481
Chapel Hill - 1 
yrs

Perm. Pave 
(IN)

2,556262.5620.51725.4003,7071
Chapel Hill - 1 
yrs

Perm. Pave 
(OUT)

(N/A)(N/A)2.26715.2005,8102
Chapel Hill- 2 
yrs

Perm. Pave 
(IN)

3,005262.7840.69724.8004,7192
Chapel Hill- 2 
yrs

Perm. Pave 
(OUT)

(N/A)(N/A)3.79715.2009,98525
Chapel Hill - 
25 yrs

Perm. Pave 
(IN)

4,774263.6581.14724.8008,84225
Chapel Hill - 

25 yrs

Perm. Pave 

(OUT)

(N/A)(N/A)4.60715.20012,210100
Chapel Hill - 
100 yrs

Perm. Pave 
(IN)

5,593264.0621.30725.40011,062100
Chapel Hill - 
100 yrs

Perm. Pave 
(OUT)

(N/A)(N/A)8.91715.20025,2571
Chapel Hill - 1 
yrs

Storm Filter 
(IN)

10,701260.2235.00723.00018,9581
Chapel Hill - 1 
yrs

Storm Filter 
(OUT)

(N/A)(N/A)11.42715.20031,7262
Chapel Hill- 2 
yrs

Storm Filter 
(IN)

11,592260.5758.80721.20025,3822
Chapel Hill- 2 
yrs

Storm Filter 
(OUT)

(N/A)(N/A)20.27715.20057,65625
Chapel Hill - 
25 yrs

Storm Filter 
(IN)

12,558260.95619.73716.40051,25225
Chapel Hill - 
25 yrs

Storm Filter 
(OUT)

(N/A)(N/A)24.80715.20071,609100
Chapel Hill - 
100 yrs

Storm Filter 
(IN)

12,865261.07724.24715.80065,195100
Chapel Hill - 
100 yrs

Storm Filter 
(OUT)
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Chapel-Hill

Return Event:  2 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  TypeII  24hr (3.6 in)                                                                                                                                                                                                                                          

TypeII  24hr (3.6 
in)                                                                                                                                                                                                                                          

Label

min0.000Start Time

min6.000Increment

min1,440.000End Time

years2Return Event

CUMULATIVE RAINFALL (in)

Output Time Increment = 6.000 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

0.00.00.00.00.00.000

0.00.00.00.00.030.000

0.10.00.00.00.060.000

0.10.10.10.10.190.000

0.10.10.10.10.1120.000

0.10.10.10.10.1150.000

0.10.10.10.10.1180.000

0.20.20.20.20.1210.000

0.20.20.20.20.2240.000

0.20.20.20.20.2270.000

0.30.20.20.20.2300.000

0.30.30.30.30.3330.000

0.30.30.30.30.3360.000

0.30.30.30.30.3390.000

0.40.40.40.40.4420.000

0.40.40.40.40.4450.000

0.50.50.40.40.4480.000

0.50.50.50.50.5510.000

0.60.60.60.50.5540.000

0.60.60.60.60.6570.000

0.70.70.70.70.7600.000

0.80.80.80.80.7630.000

1.00.90.90.90.8660.000

2.01.61.31.11.0690.000

2.62.62.52.52.4720.000

2.82.72.72.72.6750.000

2.92.82.82.82.8780.000

2.92.92.92.92.9810.000

3.03.03.03.03.0840.000

3.13.13.03.03.0870.000

3.13.13.13.13.1900.000

3.23.23.13.13.1930.000

3.23.23.23.23.2960.000
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Chapel-Hill

Return Event:  2 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 6.000 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

3.23.23.23.23.2990.000

3.33.33.33.33.21,020.000

3.33.33.33.33.31,050.000

3.33.33.33.33.31,080.000

3.43.43.43.43.31,110.000

3.43.43.43.43.41,140.000

3.43.43.43.43.41,170.000

3.43.43.43.43.41,200.000

3.53.53.53.53.51,230.000

3.53.53.53.53.51,260.000

3.53.53.53.53.51,290.000

3.53.53.53.53.51,320.000

3.63.63.53.53.51,350.000

3.63.63.63.63.61,380.000

3.63.63.63.63.61,410.000

(N/A)(N/A)(N/A)(N/A)3.61,440.000
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Chapel-Hill

Return Event:  25 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  TypeII  24hr (6.0 in)                                                                                                                                                                                                                                          

TypeII  24hr (6.0 
in)                                                                                                                                                                                                                                          

Label

min0.000Start Time

min6.000Increment

min1,440.000End Time

years25Return Event

CUMULATIVE RAINFALL (in)

Output Time Increment = 6.000 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

0.00.00.00.00.00.000

0.10.00.00.00.030.000

0.10.10.10.10.160.000

0.10.10.10.10.190.000

0.20.20.10.10.1120.000

0.20.20.20.20.2150.000

0.20.20.20.20.2180.000

0.30.30.30.30.2210.000

0.30.30.30.30.3240.000

0.40.40.30.30.3270.000

0.40.40.40.40.4300.000

0.50.50.40.40.4330.000

0.50.50.50.50.5360.000

0.60.60.60.50.5390.000

0.60.60.60.60.6420.000

0.70.70.70.70.7450.000

0.80.80.70.70.7480.000

0.90.80.80.80.8510.000

1.00.90.90.90.9540.000

1.11.01.01.01.0570.000

1.21.21.11.11.1600.000

1.41.31.31.21.2630.000

1.61.61.51.41.4660.000

3.42.62.11.81.7690.000

4.34.24.24.13.9720.000

4.64.54.54.44.4750.000

4.74.74.74.64.6780.000

4.94.84.84.84.8810.000

5.04.94.94.94.9840.000

5.15.05.05.05.0870.000

5.15.15.15.15.1900.000

5.25.25.25.25.2930.000

5.35.35.35.25.2960.000
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Chapel-Hill

Return Event:  25 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 6.000 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

5.45.35.35.35.3990.000

5.45.45.45.45.41,020.000

5.55.55.45.45.41,050.000

5.55.55.55.55.51,080.000

5.65.65.65.55.51,110.000

5.65.65.65.65.61,140.000

5.75.65.65.65.61,170.000

5.75.75.75.75.71,200.000

5.75.75.75.75.71,230.000

5.85.85.85.75.71,260.000

5.85.85.85.85.81,290.000

5.85.85.85.85.81,320.000

5.95.95.95.95.81,350.000

5.95.95.95.95.91,380.000

5.95.95.95.95.91,410.000

(N/A)(N/A)(N/A)(N/A)6.01,440.000
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Chapel-Hill

Return Event:  100 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  TypeII  24hr (7.2 in)                                                                                                                                                                                                                                          

TypeII  24hr (7.2 
in)                                                                                                                                                                                                                                          

Label

min0.000Start Time

min6.000Increment

min1,440.000End Time

years100Return Event

CUMULATIVE RAINFALL (in)

Output Time Increment = 6.000 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

0.00.00.00.00.00.000

0.10.10.10.00.030.000

0.10.10.10.10.160.000

0.10.10.10.10.190.000

0.20.20.20.20.2120.000

0.20.20.20.20.2150.000

0.30.30.30.30.2180.000

0.30.30.30.30.3210.000

0.40.40.40.40.3240.000

0.40.40.40.40.4270.000

0.50.50.50.50.5300.000

0.60.60.50.50.5330.000

0.60.60.60.60.6360.000

0.70.70.70.70.6390.000

0.80.80.70.70.7420.000

0.80.80.80.80.8450.000

0.90.90.90.90.9480.000

1.01.01.01.01.0510.000

1.21.11.11.11.1540.000

1.31.21.21.21.2570.000

1.41.41.41.31.3600.000

1.61.61.51.51.5630.000

2.01.91.81.71.7660.000

4.13.12.62.22.0690.000

5.25.15.04.94.8720.000

5.55.55.45.45.3750.000

5.75.75.65.65.6780.000

5.95.85.85.85.8810.000

6.06.06.05.95.9840.000

6.16.16.16.16.0870.000

6.26.26.26.26.1900.000

6.36.36.36.36.2930.000

6.46.46.46.46.3960.000

Page 8 of 11527 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

4/20/2017

Bentley PondPack V8i
[08.11.01.56]
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Chapel-Hill

Return Event:  100 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 6.000 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

6.56.56.46.46.4990.000

6.66.56.56.56.51,020.000

6.66.66.66.66.61,050.000

6.76.76.76.66.61,080.000

6.76.76.76.76.71,110.000

6.86.86.86.86.81,140.000

6.86.86.86.86.81,170.000

6.96.96.96.96.91,200.000

6.96.96.96.96.91,230.000

7.07.07.07.06.91,260.000

7.07.07.07.07.01,290.000

7.17.17.17.07.01,320.000

7.17.17.17.17.11,350.000

7.27.17.17.17.11,380.000

7.27.27.27.27.21,410.000

(N/A)(N/A)(N/A)(N/A)7.21,440.000
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Chapel-Hill

Return Event:  1 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  TypeII 24hr (3.0 in)                                                                                                                                                                                                                                           

TypeII 24hr (3.0 
in)                                                                                                                                                                                                                                           

Label

min0.000Start Time

min6.000Increment

min1,440.000End Time

years1Return Event

CUMULATIVE RAINFALL (in)

Output Time Increment = 6.000 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

0.00.00.00.00.00.000

0.00.00.00.00.030.000

0.00.00.00.00.060.000

0.10.10.10.10.090.000

0.10.10.10.10.1120.000

0.10.10.10.10.1150.000

0.10.10.10.10.1180.000

0.10.10.10.10.1210.000

0.20.20.20.10.1240.000

0.20.20.20.20.2270.000

0.20.20.20.20.2300.000

0.20.20.20.20.2330.000

0.30.30.30.20.2360.000

0.30.30.30.30.3390.000

0.30.30.30.30.3420.000

0.40.30.30.30.3450.000

0.40.40.40.40.4480.000

0.40.40.40.40.4510.000

0.50.50.50.50.4540.000

0.50.50.50.50.5570.000

0.60.60.60.60.5600.000

0.70.70.60.60.6630.000

0.80.80.80.70.7660.000

1.71.31.10.90.8690.000

2.22.12.12.02.0720.000

2.32.32.32.22.2750.000

2.42.42.42.32.3780.000

2.42.42.42.42.4810.000

2.52.52.52.52.5840.000

2.62.52.52.52.5870.000

2.62.62.62.62.6900.000

2.62.62.62.62.6930.000

2.72.72.72.62.6960.000
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Bentley PondPack V8i
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Bentley Systems, Inc.  Haestad Methods Solution  
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Chapel-Hill

Return Event:  1 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 6.000 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

2.72.72.72.72.7990.000

2.72.72.72.72.71,020.000

2.82.82.72.72.71,050.000

2.82.82.82.82.81,080.000

2.82.82.82.82.81,110.000

2.82.82.82.82.81,140.000

2.92.82.82.82.81,170.000

2.92.92.92.92.91,200.000

2.92.92.92.92.91,230.000

2.92.92.92.92.91,260.000

2.92.92.92.92.91,290.000

2.92.92.92.92.91,320.000

3.03.03.03.02.91,350.000

3.03.03.03.03.01,380.000

3.03.03.03.03.01,410.000

(N/A)(N/A)(N/A)(N/A)3.01,440.000
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Post - Perm Pave

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (3.6 
in)

Storm Event

years2Return Event

min2,100.000Duration

in3.6Depth

min5.000
Time of Concentration 
(Composite)

ft²21,404.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s2.26Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s2.26
Flow (Peak Interpolated 
Output)

Drainage Area

97.031SCS CN (Composite)

ft²21,404.0Area (User Defined)

in0.3
Maximum Retention 
(Pervious)

in0.1
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in3.3
Cumulative Runoff Depth 
(Pervious)

ft³5,810Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³5,810Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Post - Perm Pave

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s6.68Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Post - Perm Pave

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (6.0 
in)

Storm Event

years25Return Event

min2,100.000Duration

in6.0Depth

min5.000
Time of Concentration 
(Composite)

ft²21,404.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s3.79Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s3.79
Flow (Peak Interpolated 
Output)

Drainage Area

97.031SCS CN (Composite)

ft²21,404.0Area (User Defined)

in0.3
Maximum Retention 
(Pervious)

in0.1
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in5.6
Cumulative Runoff Depth 
(Pervious)

ft³9,985Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³9,985Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Post - Perm Pave

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s6.68Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Post - Perm Pave

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (7.2 
in)

Storm Event

years100Return Event

min2,100.000Duration

in7.2Depth

min5.000
Time of Concentration 
(Composite)

ft²21,404.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s4.60Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s4.60
Flow (Peak Interpolated 
Output)

Drainage Area

97.031SCS CN (Composite)

ft²21,404.0Area (User Defined)

in0.3
Maximum Retention 
(Pervious)

in0.1
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in6.8
Cumulative Runoff Depth 
(Pervious)

ft³12,210Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³12,210Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Post - Perm Pave

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s6.68Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Post - Storm Filter - Offsite

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

TypeII 24hr (3.0 
in)

Storm Event

years1Return Event

min2,100.000Duration

in3.0Depth

min5.000
Time of Concentration 
(Composite)

ft²48,673.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s3.29Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s3.29
Flow (Peak Interpolated 
Output)

Drainage Area

88.772SCS CN (Composite)

ft²48,673.0Area (User Defined)

in1.3
Maximum Retention 
(Pervious)

in0.3
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in1.9
Cumulative Runoff Depth 
(Pervious)

ft³7,629Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³7,629Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Post - Storm Filter - Offsite

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s15.19Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Post - Storm Filter - Offsite

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (3.6 
in)

Storm Event

years2Return Event

min2,100.000Duration

in3.6Depth

min5.000
Time of Concentration 
(Composite)

ft²48,673.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s4.22Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s4.21
Flow (Peak Interpolated 
Output)

Drainage Area

88.772SCS CN (Composite)

ft²48,673.0Area (User Defined)

in1.3
Maximum Retention 
(Pervious)

in0.3
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in2.4
Cumulative Runoff Depth 
(Pervious)

ft³9,853Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³9,853Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Post - Storm Filter - Offsite

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s15.19Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Post - Storm Filter - Offsite

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (6.0 
in)

Storm Event

years25Return Event

min2,100.000Duration

in6.0Depth

min5.000
Time of Concentration 
(Composite)

ft²48,673.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s7.84Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s7.83
Flow (Peak Interpolated 
Output)

Drainage Area

88.772SCS CN (Composite)

ft²48,673.0Area (User Defined)

in1.3
Maximum Retention 
(Pervious)

in0.3
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in4.7
Cumulative Runoff Depth 
(Pervious)

ft³18,909Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³18,909Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Post - Storm Filter - Offsite

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s15.19Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Post - Storm Filter - Offsite

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (7.2 
in)

Storm Event

years100Return Event

min2,100.000Duration

in7.2Depth

min5.000
Time of Concentration 
(Composite)

ft²48,673.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s9.74Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s9.74
Flow (Peak Interpolated 
Output)

Drainage Area

88.772SCS CN (Composite)

ft²48,673.0Area (User Defined)

in1.3
Maximum Retention 
(Pervious)

in0.3
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in5.9
Cumulative Runoff Depth 
(Pervious)

ft³23,838Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³23,838Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Post - Storm Filter - Offsite

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s15.19Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Post - Storm Filter - Onsite

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

TypeII 24hr (3.0 
in)

Storm Event

years1Return Event

min2,100.000Duration

in3.0Depth

min5.000
Time of Concentration 
(Composite)

ft²65,572.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s5.60Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s5.60
Flow (Peak Interpolated 
Output)

Drainage Area

95.956SCS CN (Composite)

ft²65,572.0Area (User Defined)

in0.4
Maximum Retention 
(Pervious)

in0.1
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in2.5
Cumulative Runoff Depth 
(Pervious)

ft³13,921Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³13,921Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

Page 26 of 11527 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

4/20/2017

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterFordham.ppc



Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Post - Storm Filter - Onsite

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s20.47Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Post - Storm Filter - Onsite

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (3.6 
in)

Storm Event

years2Return Event

min2,100.000Duration

in3.6Depth

min5.000
Time of Concentration 
(Composite)

ft²65,572.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s6.82Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s6.81
Flow (Peak Interpolated 
Output)

Drainage Area

95.956SCS CN (Composite)

ft²65,572.0Area (User Defined)

in0.4
Maximum Retention 
(Pervious)

in0.1
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in3.1
Cumulative Runoff Depth 
(Pervious)

ft³17,155Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³17,155Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Post - Storm Filter - Onsite

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s20.47Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Post - Storm Filter - Onsite

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (6.0 
in)

Storm Event

years25Return Event

min2,100.000Duration

in6.0Depth

min5.000
Time of Concentration 
(Composite)

ft²65,572.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s11.52Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s11.52
Flow (Peak Interpolated 
Output)

Drainage Area

95.956SCS CN (Composite)

ft²65,572.0Area (User Defined)

in0.4
Maximum Retention 
(Pervious)

in0.1
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in5.5
Cumulative Runoff Depth 
(Pervious)

ft³29,904Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³29,904Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

Page 30 of 11527 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

4/20/2017

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterFordham.ppc



Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Post - Storm Filter - Onsite

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s20.47Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Post - Storm Filter - Onsite

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (7.2 
in)

Storm Event

years100Return Event

min2,100.000Duration

in7.2Depth

min5.000
Time of Concentration 
(Composite)

ft²65,572.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s14.01Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s14.01
Flow (Peak Interpolated 
Output)

Drainage Area

95.956SCS CN (Composite)

ft²65,572.0Area (User Defined)

in0.4
Maximum Retention 
(Pervious)

in0.1
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in6.7
Cumulative Runoff Depth 
(Pervious)

ft³36,709Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³36,709Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Post - Storm Filter - Onsite

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s20.47Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Post Bypass - Offsite

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

TypeII 24hr (3.0 
in)

Storm Event

years1Return Event

min2,100.000Duration

in3.0Depth

min5.000
Time of Concentration 
(Composite)

ft²15,856.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s0.77Flow (Peak, Computed)

min0.600Output Increment

min715.800
Time to Flow (Peak 
Interpolated Output)

ft³/s0.77
Flow (Peak Interpolated 
Output)

Drainage Area

81.441SCS CN (Composite)

ft²15,856.0Area (User Defined)

in2.3
Maximum Retention 
(Pervious)

in0.5
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in1.3
Cumulative Runoff Depth 
(Pervious)

ft³1,773Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³1,773Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Post Bypass - Offsite

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s4.95Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Post Bypass - Offsite

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (3.6 
in)

Storm Event

years2Return Event

min2,100.000Duration

in3.6Depth

min5.000
Time of Concentration 
(Composite)

ft²15,856.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s1.05Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s1.04
Flow (Peak Interpolated 
Output)

Drainage Area

81.441SCS CN (Composite)

ft²15,856.0Area (User Defined)

in2.3
Maximum Retention 
(Pervious)

in0.5
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in1.8
Cumulative Runoff Depth 
(Pervious)

ft³2,409Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³2,409Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Post Bypass - Offsite

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s4.95Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Post Bypass - Offsite

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (6.0 
in)

Storm Event

years25Return Event

min2,100.000Duration

in6.0Depth

min5.000
Time of Concentration 
(Composite)

ft²15,856.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s2.21Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s2.20
Flow (Peak Interpolated 
Output)

Drainage Area

81.441SCS CN (Composite)

ft²15,856.0Area (User Defined)

in2.3
Maximum Retention 
(Pervious)

in0.5
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in3.9
Cumulative Runoff Depth 
(Pervious)

ft³5,131Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³5,131Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Post Bypass - Offsite

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s4.95Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Post Bypass - Offsite

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (7.2 
in)

Storm Event

years100Return Event

min2,100.000Duration

in7.2Depth

min5.000
Time of Concentration 
(Composite)

ft²15,856.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s2.83Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s2.83
Flow (Peak Interpolated 
Output)

Drainage Area

81.441SCS CN (Composite)

ft²15,856.0Area (User Defined)

in2.3
Maximum Retention 
(Pervious)

in0.5
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in5.0
Cumulative Runoff Depth 
(Pervious)

ft³6,661Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³6,661Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Post Bypass - Offsite

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s4.95Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Post Bypass - Onsite

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

TypeII 24hr (3.0 
in)

Storm Event

years1Return Event

min2,100.000Duration

in3.0Depth

min5.000
Time of Concentration 
(Composite)

ft²52,615.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s3.93Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s3.93
Flow (Peak Interpolated 
Output)

Drainage Area

91.432SCS CN (Composite)

ft²52,615.0Area (User Defined)

in0.9
Maximum Retention 
(Pervious)

in0.2
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in2.1
Cumulative Runoff Depth 
(Pervious)

ft³9,250Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³9,250Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Post Bypass - Onsite

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s16.42Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Post Bypass - Onsite

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (3.6 
in)

Storm Event

years2Return Event

min2,100.000Duration

in3.6Depth

min5.000
Time of Concentration 
(Composite)

ft²52,615.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s4.93Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s4.93
Flow (Peak Interpolated 
Output)

Drainage Area

91.432SCS CN (Composite)

ft²52,615.0Area (User Defined)

in0.9
Maximum Retention 
(Pervious)

in0.2
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in2.7
Cumulative Runoff Depth 
(Pervious)

ft³11,739Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³11,739Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Post Bypass - Onsite

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s16.42Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Post Bypass - Onsite

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (6.0 
in)

Storm Event

years25Return Event

min2,100.000Duration

in6.0Depth

min5.000
Time of Concentration 
(Composite)

ft²52,615.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s8.81Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s8.81
Flow (Peak Interpolated 
Output)

Drainage Area

91.432SCS CN (Composite)

ft²52,615.0Area (User Defined)

in0.9
Maximum Retention 
(Pervious)

in0.2
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in5.0
Cumulative Runoff Depth 
(Pervious)

ft³21,732Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³21,732Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Post Bypass - Onsite

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s16.42Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Post Bypass - Onsite

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (7.2 
in)

Storm Event

years100Return Event

min2,100.000Duration

in7.2Depth

min5.000
Time of Concentration 
(Composite)

ft²52,615.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s10.85Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s10.85
Flow (Peak Interpolated 
Output)

Drainage Area

91.432SCS CN (Composite)

ft²52,615.0Area (User Defined)

in0.9
Maximum Retention 
(Pervious)

in0.2
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in6.2
Cumulative Runoff Depth 
(Pervious)

ft³27,123Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³27,123Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Post Bypass - Onsite

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s16.42Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb

Page 49 of 11527 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

4/20/2017

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterFordham.ppc



Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Pre-Dev. Offsite

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

TypeII 24hr (3.0 
in)

Storm Event

years1Return Event

min2,100.000Duration

in3.0Depth

min5.000
Time of Concentration 
(Composite)

ft²64,529.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s4.08Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s4.07
Flow (Peak Interpolated 
Output)

Drainage Area

87.113SCS CN (Composite)

ft²64,529.0Area (User Defined)

in1.5
Maximum Retention 
(Pervious)

in0.3
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in1.7
Cumulative Runoff Depth 
(Pervious)

ft³9,399Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³9,399Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Pre-Dev. Offsite

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s20.14Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Pre-Dev. Offsite

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (3.6 
in)

Storm Event

years2Return Event

min2,100.000Duration

in3.6Depth

min5.000
Time of Concentration 
(Composite)

ft²64,529.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s5.29Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s5.28
Flow (Peak Interpolated 
Output)

Drainage Area

87.113SCS CN (Composite)

ft²64,529.0Area (User Defined)

in1.5
Maximum Retention 
(Pervious)

in0.3
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in2.3
Cumulative Runoff Depth 
(Pervious)

ft³12,273Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³12,273Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Pre-Dev. Offsite

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s20.14Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Pre-Dev. Offsite

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (6.0 
in)

Storm Event

years25Return Event

min2,100.000Duration

in6.0Depth

min5.000
Time of Concentration 
(Composite)

ft²64,529.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s10.10Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s10.09
Flow (Peak Interpolated 
Output)

Drainage Area

87.113SCS CN (Composite)

ft²64,529.0Area (User Defined)

in1.5
Maximum Retention 
(Pervious)

in0.3
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in4.5
Cumulative Runoff Depth 
(Pervious)

ft³24,099Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³24,099Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Pre-Dev. Offsite

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s20.14Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Pre-Dev. Offsite

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (7.2 
in)

Storm Event

years100Return Event

min2,100.000Duration

in7.2Depth

min5.000
Time of Concentration 
(Composite)

ft²64,529.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s12.64Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s12.63
Flow (Peak Interpolated 
Output)

Drainage Area

87.113SCS CN (Composite)

ft²64,529.0Area (User Defined)

in1.5
Maximum Retention 
(Pervious)

in0.3
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in5.7
Cumulative Runoff Depth 
(Pervious)

ft³30,575Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³30,575Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Pre-Dev. Offsite

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s20.14Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Pre-Dev. Onsite

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

TypeII 24hr (3.0 
in)

Storm Event

years1Return Event

min2,100.000Duration

in3.0Depth

min5.000
Time of Concentration 
(Composite)

ft²139,591.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s7.80Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s7.78
Flow (Peak Interpolated 
Output)

Drainage Area

84.371SCS CN (Composite)

ft²139,591.0Area (User Defined)

in1.9
Maximum Retention 
(Pervious)

in0.4
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in1.5
Cumulative Runoff Depth 
(Pervious)

ft³17,946Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³17,946Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Pre-Dev. Onsite

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s43.57Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb

Page 59 of 11527 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

4/20/2017

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterFordham.ppc



Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Pre-Dev. Onsite

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (3.6 
in)

Storm Event

years2Return Event

min2,100.000Duration

in3.6Depth

min5.000
Time of Concentration 
(Composite)

ft²139,591.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s10.37Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s10.34
Flow (Peak Interpolated 
Output)

Drainage Area

84.371SCS CN (Composite)

ft²139,591.0Area (User Defined)

in1.9
Maximum Retention 
(Pervious)

in0.4
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in2.1
Cumulative Runoff Depth 
(Pervious)

ft³23,873Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³23,873Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Pre-Dev. Onsite

Return Event:  2 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s43.57Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Pre-Dev. Onsite

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (6.0 
in)

Storm Event

years25Return Event

min2,100.000Duration

in6.0Depth

min5.000
Time of Concentration 
(Composite)

ft²139,591.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s20.71Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s20.68
Flow (Peak Interpolated 
Output)

Drainage Area

84.371SCS CN (Composite)

ft²139,591.0Area (User Defined)

in1.9
Maximum Retention 
(Pervious)

in0.4
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in4.2
Cumulative Runoff Depth 
(Pervious)

ft³48,726Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³48,726Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Pre-Dev. Onsite

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s43.57Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Pre-Dev. Onsite

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

TypeII  24hr (7.2 
in)

Storm Event

years100Return Event

min2,100.000Duration

in7.2Depth

min5.000
Time of Concentration 
(Composite)

ft²139,591.0Area (User Defined)

min0.667
Computational Time 
Increment

min715.333Time to Peak (Computed)

ft³/s26.24Flow (Peak, Computed)

min0.600Output Increment

min715.200
Time to Flow (Peak 
Interpolated Output)

ft³/s26.22
Flow (Peak Interpolated 
Output)

Drainage Area

84.371SCS CN (Composite)

ft²139,591.0Area (User Defined)

in1.9
Maximum Retention 
(Pervious)

in0.4
Maximum Retention 

(Pervious, 20 percent)

Cumulative Runoff

in5.4
Cumulative Runoff Depth 
(Pervious)

ft³62,494Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³62,494Volume

SCS Unit Hydrograph Parameters

min5.000
Time of Concentration 
(Composite)

min0.667
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Pre-Dev. Onsite

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s43.57Unit peak, qp

min3.333Unit peak time, Tp

min13.333Unit receding limb, Tr

min16.667Total unit time, Tb
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Perm. Pave

Return Event:  1 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ft³)

Volume
(ft³)

A1+A2+sqr
(A1*A2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

000.05,000.00.0261.300

6,07515,00015,000.05,000.00.0264.300
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Perm. Pave

Return Event:  2 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ft³)

Volume
(ft³)

A1+A2+sqr
(A1*A2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

000.05,000.00.0261.300

6,07515,00015,000.05,000.00.0264.300
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Perm. Pave

Return Event:  25 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ft³)

Volume
(ft³)

A1+A2+sqr
(A1*A2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

000.05,000.00.0261.300

6,07515,00015,000.05,000.00.0264.300
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Perm. Pave

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ft³)

Volume
(ft³)

A1+A2+sqr
(A1*A2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

000.05,000.00.0261.300

6,07515,00015,000.05,000.00.0264.300
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Storm Filter

Return Event:  1 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ft³)

Volume
(ft³)

A1+A2+sqr
(A1*A2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

000.02,534.00.0256.000

15,20415,2047,602.02,534.00.0262.000

15,21392,725.012.60.0262.010

15,2382537.712.60.0264.000
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Storm Filter

Return Event:  2 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ft³)

Volume
(ft³)

A1+A2+sqr
(A1*A2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

000.02,534.00.0256.000

15,20415,2047,602.02,534.00.0262.000

15,21392,725.012.60.0262.010

15,2382537.712.60.0264.000
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Storm Filter

Return Event:  25 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ft³)

Volume
(ft³)

A1+A2+sqr
(A1*A2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

000.02,534.00.0256.000

15,20415,2047,602.02,534.00.0262.000

15,21392,725.012.60.0262.010

15,2382537.712.60.0264.000
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Storm Filter

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ft³)

Volume
(ft³)

A1+A2+sqr
(A1*A2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

000.02,534.00.0256.000

15,20415,2047,602.02,534.00.0262.000

15,21392,725.012.60.0262.010

15,2382537.712.60.0264.000
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  PP Outlet

Return Event:  1 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft261.300Minimum (Headwater)

ft0.100Increment (Headwater)

ft264.000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

264.300262.300Culvert - 1ForwardRiser - 1Stand Pipe

264.300261.300Culvert - 1ForwardOrifice - 1Orifice-Circular

264.300256.700TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  PP Outlet

Return Event:  1 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in18.00Diameter

ft150.00Length

ft150.00Length (Computed Barrel)

ft/ft0.005Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.018Kb

0.200Kr

ft0.001Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.093T1 ratio (HW/D)

1.195T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft258.339T1 Elevation ft³/s7.58T1 Flow

ft258.492T2 Elevation ft³/s8.66T2 Flow
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  PP Outlet

Return Event:  1 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft261.300Elevation

in1.00Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Riser - 1
Structure Type:  Stand Pipe

1Number of Openings

ft262.300Elevation

in6.00Diameter

ft²0.2Orifice Area

0.600Orifice Coefficient

ft1.57Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.010
Tailwater Tolerance 
(Minimum)

ft0.500
Tailwater Tolerance 
(Maximum)

ft0.010
Headwater Tolerance 
(Minimum)

ft0.500
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)

Page 76 of 11527 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

4/20/2017

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterFordham.ppc



Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  PP Outlet

Return Event:  2 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft261.300Minimum (Headwater)

ft0.100Increment (Headwater)

ft264.000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

264.300262.300Culvert - 1ForwardRiser - 1Stand Pipe

264.300261.300Culvert - 1ForwardOrifice - 1Orifice-Circular

264.300256.700TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  PP Outlet

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in18.00Diameter

ft150.00Length

ft150.00Length (Computed Barrel)

ft/ft0.005Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.018Kb

0.200Kr

ft0.001Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.093T1 ratio (HW/D)

1.195T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft258.339T1 Elevation ft³/s7.58T1 Flow

ft258.492T2 Elevation ft³/s8.66T2 Flow
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  PP Outlet

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft261.300Elevation

in1.00Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Riser - 1
Structure Type:  Stand Pipe

1Number of Openings

ft262.300Elevation

in6.00Diameter

ft²0.2Orifice Area

0.600Orifice Coefficient

ft1.57Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.010
Tailwater Tolerance 
(Minimum)

ft0.500
Tailwater Tolerance 
(Maximum)

ft0.010
Headwater Tolerance 
(Minimum)

ft0.500
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  PP Outlet

Return Event:  25 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft261.300Minimum (Headwater)

ft0.100Increment (Headwater)

ft264.000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

264.300262.300Culvert - 1ForwardRiser - 1Stand Pipe

264.300261.300Culvert - 1ForwardOrifice - 1Orifice-Circular

264.300256.700TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  PP Outlet

Return Event:  25 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in18.00Diameter

ft150.00Length

ft150.00Length (Computed Barrel)

ft/ft0.005Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.018Kb

0.200Kr

ft0.001Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.093T1 ratio (HW/D)

1.195T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft258.339T1 Elevation ft³/s7.58T1 Flow

ft258.492T2 Elevation ft³/s8.66T2 Flow
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  PP Outlet

Return Event:  25 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft261.300Elevation

in1.00Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Riser - 1
Structure Type:  Stand Pipe

1Number of Openings

ft262.300Elevation

in6.00Diameter

ft²0.2Orifice Area

0.600Orifice Coefficient

ft1.57Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.010
Tailwater Tolerance 
(Minimum)

ft0.500
Tailwater Tolerance 
(Maximum)

ft0.010
Headwater Tolerance 
(Minimum)

ft0.500
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  PP Outlet

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft261.300Minimum (Headwater)

ft0.100Increment (Headwater)

ft264.000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

264.300262.300Culvert - 1ForwardRiser - 1Stand Pipe

264.300261.300Culvert - 1ForwardOrifice - 1Orifice-Circular

264.300256.700TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  PP Outlet

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in18.00Diameter

ft150.00Length

ft150.00Length (Computed Barrel)

ft/ft0.005Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.018Kb

0.200Kr

ft0.001Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.093T1 ratio (HW/D)

1.195T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft258.339T1 Elevation ft³/s7.58T1 Flow

ft258.492T2 Elevation ft³/s8.66T2 Flow
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  PP Outlet

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft261.300Elevation

in1.00Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Riser - 1
Structure Type:  Stand Pipe

1Number of Openings

ft262.300Elevation

in6.00Diameter

ft²0.2Orifice Area

0.600Orifice Coefficient

ft1.57Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.010
Tailwater Tolerance 
(Minimum)

ft0.500
Tailwater Tolerance 
(Maximum)

ft0.010
Headwater Tolerance 
(Minimum)

ft0.500
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  SF Outlet

Return Event:  1 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft256.000Minimum (Headwater)

ft0.100Increment (Headwater)

ft264.000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

264.000257.250Culvert - 1ForwardOrifice - 1Orifice-Circular

264.000259.350Culvert - 1ForwardWeir - 1Rectangular Weir

264.000260.500Culvert - 1ForwardWeir - 2Rectangular Weir

264.000256.000TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  SF Outlet

Return Event:  1 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in24.00Diameter

ft10.00Length

ft10.01Length (Computed Barrel)

ft/ft0.050Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.012Kb

0.200Kr

ft0.001Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.070T1 ratio (HW/D)

1.172T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft258.141T1 Elevation ft³/s15.55T1 Flow

ft258.344T2 Elevation ft³/s17.77T2 Flow
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  SF Outlet

Return Event:  1 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft257.250Elevation

in1.00Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Weir - 1
Structure Type:  Rectangular Weir

1Number of Openings

ft259.350Elevation

ft2.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  Weir - 2
Structure Type:  Rectangular Weir

1Number of Openings

ft260.500Elevation

ft8.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.010
Tailwater Tolerance 
(Minimum)

ft0.500
Tailwater Tolerance 
(Maximum)

ft0.010
Headwater Tolerance 
(Minimum)

ft0.500
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  SF Outlet

Return Event:  2 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft256.000Minimum (Headwater)

ft0.100Increment (Headwater)

ft264.000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

264.000257.250Culvert - 1ForwardOrifice - 1Orifice-Circular

264.000259.350Culvert - 1ForwardWeir - 1Rectangular Weir

264.000260.500Culvert - 1ForwardWeir - 2Rectangular Weir

264.000256.000TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  SF Outlet

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in24.00Diameter

ft10.00Length

ft10.01Length (Computed Barrel)

ft/ft0.050Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.012Kb

0.200Kr

ft0.001Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.070T1 ratio (HW/D)

1.172T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft258.141T1 Elevation ft³/s15.55T1 Flow

ft258.344T2 Elevation ft³/s17.77T2 Flow
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  SF Outlet

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft257.250Elevation

in1.00Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Weir - 1
Structure Type:  Rectangular Weir

1Number of Openings

ft259.350Elevation

ft2.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  Weir - 2
Structure Type:  Rectangular Weir

1Number of Openings

ft260.500Elevation

ft8.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.010
Tailwater Tolerance 
(Minimum)

ft0.500
Tailwater Tolerance 
(Maximum)

ft0.010
Headwater Tolerance 
(Minimum)

ft0.500
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  SF Outlet

Return Event:  25 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft256.000Minimum (Headwater)

ft0.100Increment (Headwater)

ft264.000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

264.000257.250Culvert - 1ForwardOrifice - 1Orifice-Circular

264.000259.350Culvert - 1ForwardWeir - 1Rectangular Weir

264.000260.500Culvert - 1ForwardWeir - 2Rectangular Weir

264.000256.000TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  SF Outlet

Return Event:  25 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in24.00Diameter

ft10.00Length

ft10.01Length (Computed Barrel)

ft/ft0.050Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.012Kb

0.200Kr

ft0.001Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.070T1 ratio (HW/D)

1.172T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft258.141T1 Elevation ft³/s15.55T1 Flow

ft258.344T2 Elevation ft³/s17.77T2 Flow
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  SF Outlet

Return Event:  25 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft257.250Elevation

in1.00Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Weir - 1
Structure Type:  Rectangular Weir

1Number of Openings

ft259.350Elevation

ft2.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  Weir - 2
Structure Type:  Rectangular Weir

1Number of Openings

ft260.500Elevation

ft8.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.010
Tailwater Tolerance 
(Minimum)

ft0.500
Tailwater Tolerance 
(Maximum)

ft0.010
Headwater Tolerance 
(Minimum)

ft0.500
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  SF Outlet

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft256.000Minimum (Headwater)

ft0.100Increment (Headwater)

ft264.000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

264.000257.250Culvert - 1ForwardOrifice - 1Orifice-Circular

264.000259.350Culvert - 1ForwardWeir - 1Rectangular Weir

264.000260.500Culvert - 1ForwardWeir - 2Rectangular Weir

264.000256.000TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  SF Outlet

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in24.00Diameter

ft10.00Length

ft10.01Length (Computed Barrel)

ft/ft0.050Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.012Kb

0.200Kr

ft0.001Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.070T1 ratio (HW/D)

1.172T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft258.141T1 Elevation ft³/s15.55T1 Flow

ft258.344T2 Elevation ft³/s17.77T2 Flow
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  SF Outlet

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft257.250Elevation

in1.00Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Weir - 1
Structure Type:  Rectangular Weir

1Number of Openings

ft259.350Elevation

ft2.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  Weir - 2
Structure Type:  Rectangular Weir

1Number of Openings

ft260.500Elevation

ft8.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.010
Tailwater Tolerance 
(Minimum)

ft0.500
Tailwater Tolerance 
(Maximum)

ft0.010
Headwater Tolerance 
(Minimum)

ft0.500
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  SF WQV Outlet

Return Event:  1 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft256.000Minimum (Headwater)

ft0.100Increment (Headwater)

ft264.000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

264.000256.000Culvert - 1ForwardOrifice - 1Orifice-Circular

264.000256.000TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  SF WQV Outlet

Return Event:  1 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in6.00Diameter

ft20.00Length

ft20.01Length (Computed Barrel)

ft/ft0.025Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.079Kb

0.200Kr

ft0.001Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.082T1 ratio (HW/D)

1.185T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft256.541T1 Elevation ft³/s0.49T1 Flow

ft256.592T2 Elevation ft³/s0.56T2 Flow
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  SF WQV Outlet

Return Event:  1 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft256.000Elevation

in1.00Orifice Diameter

0.600Orifice Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.010
Tailwater Tolerance 
(Minimum)

ft0.500
Tailwater Tolerance 
(Maximum)

ft0.010
Headwater Tolerance 
(Minimum)

ft0.500
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  SF WQV Outlet

Return Event:  2 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft256.000Minimum (Headwater)

ft0.100Increment (Headwater)

ft264.000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

264.000256.000Culvert - 1ForwardOrifice - 1Orifice-Circular

264.000256.000TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  SF WQV Outlet

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in6.00Diameter

ft20.00Length

ft20.01Length (Computed Barrel)

ft/ft0.025Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.079Kb

0.200Kr

ft0.001Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.082T1 ratio (HW/D)

1.185T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft256.541T1 Elevation ft³/s0.49T1 Flow

ft256.592T2 Elevation ft³/s0.56T2 Flow
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  SF WQV Outlet

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft256.000Elevation

in1.00Orifice Diameter

0.600Orifice Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.010
Tailwater Tolerance 
(Minimum)

ft0.500
Tailwater Tolerance 
(Maximum)

ft0.010
Headwater Tolerance 
(Minimum)

ft0.500
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  SF WQV Outlet

Return Event:  25 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft256.000Minimum (Headwater)

ft0.100Increment (Headwater)

ft264.000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

264.000256.000Culvert - 1ForwardOrifice - 1Orifice-Circular

264.000256.000TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  SF WQV Outlet

Return Event:  25 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in6.00Diameter

ft20.00Length

ft20.01Length (Computed Barrel)

ft/ft0.025Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.079Kb

0.200Kr

ft0.001Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.082T1 ratio (HW/D)

1.185T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft256.541T1 Elevation ft³/s0.49T1 Flow

ft256.592T2 Elevation ft³/s0.56T2 Flow
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  SF WQV Outlet

Return Event:  25 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft256.000Elevation

in1.00Orifice Diameter

0.600Orifice Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.010
Tailwater Tolerance 
(Minimum)

ft0.500
Tailwater Tolerance 
(Maximum)

ft0.010
Headwater Tolerance 
(Minimum)

ft0.500
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  SF WQV Outlet

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft256.000Minimum (Headwater)

ft0.100Increment (Headwater)

ft264.000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

264.000256.000Culvert - 1ForwardOrifice - 1Orifice-Circular

264.000256.000TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  SF WQV Outlet

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in6.00Diameter

ft20.00Length

ft20.01Length (Computed Barrel)

ft/ft0.025Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.079Kb

0.200Kr

ft0.001Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.082T1 ratio (HW/D)

1.185T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft256.541T1 Elevation ft³/s0.49T1 Flow

ft256.592T2 Elevation ft³/s0.56T2 Flow
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  SF WQV Outlet

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft256.000Elevation

in1.00Orifice Diameter

0.600Orifice Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.010
Tailwater Tolerance 
(Minimum)

ft0.500
Tailwater Tolerance 
(Maximum)

ft0.010
Headwater Tolerance 
(Minimum)

ft0.500
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Fordham Boulevard Apartments

Storm Event:  TypeII 24hr (3.0 in)Label:  Storm Filter (IN)

Return Event:  1 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft256.000
Elevation (Water Surface, 
Initial)

ft³0Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min0.600Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s8.91Flow (Peak In) min715.200Time to Peak (Flow, In)

ft³/s5.00Flow (Peak Outlet) min723.000Time to Peak (Flow, Outlet)

ft260.223
Elevation (Water Surface, 
Peak)

ft³10,701Volume (Peak)

Mass Balance (ft³)

ft³0Volume (Initial)

ft³25,257Volume (Total Inflow)

ft³0Volume (Total Infiltration)

ft³18,958
Volume (Total Outlet 
Outflow)

ft³6,296Volume (Retained)

ft³-2Volume (Unrouted)

%0.0Error (Mass Balance)
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (3.6 in)Label:  Storm Filter (IN)

Return Event:  2 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft256.000
Elevation (Water Surface, 
Initial)

ft³0Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min0.600Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s11.42Flow (Peak In) min715.200Time to Peak (Flow, In)

ft³/s8.80Flow (Peak Outlet) min721.200Time to Peak (Flow, Outlet)

ft260.575
Elevation (Water Surface, 
Peak)

ft³11,592Volume (Peak)

Mass Balance (ft³)

ft³0Volume (Initial)

ft³31,726Volume (Total Inflow)

ft³0Volume (Total Infiltration)

ft³25,382
Volume (Total Outlet 
Outflow)

ft³6,342Volume (Retained)

ft³-2Volume (Unrouted)

%0.0Error (Mass Balance)
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (6.0 in)Label:  Storm Filter (IN)

Return Event:  25 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft256.000
Elevation (Water Surface, 
Initial)

ft³0Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min0.600Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s20.27Flow (Peak In) min715.200Time to Peak (Flow, In)

ft³/s19.73Flow (Peak Outlet) min716.400Time to Peak (Flow, Outlet)

ft260.956
Elevation (Water Surface, 
Peak)

ft³12,558Volume (Peak)

Mass Balance (ft³)

ft³0Volume (Initial)

ft³57,656Volume (Total Inflow)

ft³0Volume (Total Infiltration)

ft³51,252
Volume (Total Outlet 
Outflow)

ft³6,401Volume (Retained)

ft³-2Volume (Unrouted)

%0.0Error (Mass Balance)
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Fordham Boulevard Apartments

Storm Event:  TypeII  24hr (7.2 in)Label:  Storm Filter (IN)

Return Event:  100 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft256.000
Elevation (Water Surface, 
Initial)

ft³0Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min0.600Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s24.80Flow (Peak In) min715.200Time to Peak (Flow, In)

ft³/s24.24Flow (Peak Outlet) min715.800Time to Peak (Flow, Outlet)

ft261.077
Elevation (Water Surface, 
Peak)

ft³12,865Volume (Peak)

Mass Balance (ft³)

ft³0Volume (Initial)

ft³71,609Volume (Total Inflow)

ft³0Volume (Total Infiltration)

ft³65,195
Volume (Total Outlet 
Outflow)

ft³6,412Volume (Retained)

ft³-2Volume (Unrouted)

%0.0Error (Mass Balance)
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Post Bypass - Onsite (Unit Hydrograph Summary, 25 years)...46, 47

Post Bypass - Onsite (Unit Hydrograph Summary, 2 years)...44, 45

Post Bypass - Onsite (Unit Hydrograph Summary, 100 years)...48, 49

Post Bypass - Onsite (Unit Hydrograph Summary, 1 years)...42, 43

Post Bypass - Offsite (Unit Hydrograph Summary, 25 years)...38, 39

Post Bypass - Offsite (Unit Hydrograph Summary, 2 years)...36, 37

Post Bypass - Offsite (Unit Hydrograph Summary, 100 years)...40, 41

Post Bypass - Offsite (Unit Hydrograph Summary, 1 years)...34, 35

Post - Storm Filter - Onsite (Unit Hydrograph Summary, 25 years)...30, 31

Post - Storm Filter - Onsite (Unit Hydrograph Summary, 2 years)...28, 29

Post - Storm Filter - Onsite (Unit Hydrograph Summary, 100 years)...32, 33

Post - Storm Filter - Onsite (Unit Hydrograph Summary, 1 years)...26, 27

Post - Storm Filter - Offsite (Unit Hydrograph Summary, 25 years)...22, 23

Post - Storm Filter - Offsite (Unit Hydrograph Summary, 2 years)...20, 21
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• Appendix D – Storm Drainage Calculations (StormCAD) 

 
o Storm System Schematic 

o NCDOT Flex Table (10-year rainfall event) 

o Profiles showing 10-year HGL 

o NCDOT Flex Table (25-year rainfall event) 

o Profiles showing 25-year HGL 
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• Appendix E – Environmental Determinations 

 
o Mar. 6, 2014 Seasonal High Water Table Determination Report 

o March 9, 2017 Wetland Delineation Report 

o Nationwide Permit 18  

 

 

 



 

PO Box 128, Kernersville, NC 27285 
www.pilotenviro.com 

 

 
 
 

March 6, 2017 
 
Mr. Dillon Smith 
Ballentine Associates, PA 
221 Providence Road 
Chapel Hill, North Carolina 27514 
 
Reference: Seasonal High Water Table Determination 

Approximate 4.6 Acre Tract 
Fordham Boulevard Apartments 
1312 Fordham Boulevard 
Chapel Hill, Orange County, North Carolina 
PEI Project 2604 

   
Dear Mr. Smith: 
 
Pilot Environmental, Inc. (PEI) has completed the Seasonal High Water Table (SHWT) 
Determination at the above referenced site. PEI representative, Mr. Christopher Murray (NC 
Licensed Soil Scientist No. 1284), conducted the SHWT determination at two boring locations to 
depths of 5 feet below ground surface (bgs) on March 2, 2017.  At Boring Location 1, Mr. 
Murray determined that a seasonally high water table was observed from 14 inches bgs to 
cessation of the boring at 60 inches. At Boring Location 2, Mr. Murray determined that a 
seasonally high water table was observed from 40 inches bgs to cessation of the boring at 60 
inches. 
 
This report and results are based on conditions at the site on the day the SHWT determination 
was performed.  This report is provided for the exclusive use of the report’s addressee. Use of 
this report without the written consent of PEI is at the sole risk of the user. 
 
We appreciate the opportunity to provide environmental services on your project.  If you have 
questions concerning this report or need additional information, please contact us at (336) 310-
4527. 
 
Sincerely, 
 
 
 
Bradley S. Luckey, PWS  
Project Manager 
 
Attachments: Report of SHWT Determination 



 

8004 Linville Road, Ste. C2      Oak Ridge, NC  27310      336-662-5487 
 

 
 
3/2/2017                                                  Project # 757 
 
Pilot Environmental 
Attn.: Mr. Brad Luckey 
P.O. Box 128 
Kernersville, NC 27285 
 
 
This report details the findings of a test location for the potential use of a storm water device off 
of Fordham Blvd. in Chapel Hill, NC.  Your office gave the location of the proposed device. Soil 
borings were completed within the proposed device at coordinates specified by you, and the depth 
to the seasonally high water table was determined by observing soil indicators.  G. Christopher 
Murray, Licensed Soil Scientist #1284, conducted the evaluation.  
  
BORING #1 (35.93335080º, -79.0248955º) 
Soil Boring #1 was conducted at the specified coordinates, and advanced to a depth of 60 inches, 
per your request.  A seasonally high water table was observed from 14 inches to cessation of the 
boring at 60 inches.   
 
BORING #2 (35.9333983º, -79.0244824º) 
Soil Boring #2 was conducted at the specified coordinates, and advanced to a depth of 60 inches, 
per your request.  A seasonally high water table was observed from 40 inches to cessation of the 
boring at 60 inches.   
 
Piedmont Environmental Associates, PA is pleased to perform this work for you.  If you have any 
further questions please feel free to call (336) 662-5487. 
 
Sincerely, 
 

 
 
 
G. Christopher Murray 
N.C. Licensed Soil Scientist #1284 



 

PO Box 128, Kernersville, NC 27285 
www.pilotenviro.com 

 
 

March 9, 2017 
 
Mr. Dillon Smith 
Ballentine Associates, PA 
221 Providence Road 
Chapel Hill, North Carolina 27514 
 
Reference: Wetland Delineation 

Approximate 4.7 Acre Tract 
Fordham Boulevard 
Chapel Hill, Orange County, North Carolina 
PEI Project 2604 
 

Dear Mr. Smith: 
 
Pilot Environmental, Inc. (PEI) is pleased to submit this report of the wetland delineation for the 
approximate 4.7 acre tract located west of Fordham Boulevard in Chapel Hill, Orange County, North 
Carolina. 
 
Background 
 
Wetlands are defined by the United States Army Corps of Engineers (USACE) and the United 
States Environmental Protection Agency (EPA) as “those areas that are inundated or saturated 
by surface or groundwater at a frequency and duration sufficient to support, and under normal 
circumstances, do support a prevalence of vegetation typically adapted for life in saturated soil 
conditions.” In order for an area to be classified as wetland, hydrophytic vegetation, hydric soils, 
and wetland hydrology indicators must be present. 
 
Section 404 of the Clean Water Act (CWA) regulates the discharge of dredge and fill materials 
into waters of the United States (lakes, rivers, ponds, streams, etc.), including wetlands.  Waters 
of the United States include the territorial seas, navigable coastal and inland lakes, rivers and 
streams, intermittent streams, and wetlands.  The EPA and the USACE jointly administer the 
Section 404 program.  Section 401 of the Clean Water Act grants each state the authority to 
approve, condition, or deny any Federal permits that could result in a discharge to State waters. 
 
Jurisdictional features include wetlands, open waters, ponds, lakes and perennial/intermittent 
streams.  Jurisdictional features are regulated by the USACE and North Carolina Department of 
Environmental Quality -Division of Water Resources (NCDEQ-DWR).  Permits are required prior 
to impacting any jurisdictional feature.  The type of permit required is specific to the type, 
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location and amount of impacts.  Stormwater management plans and/or mitigation for proposed 
impacts could be a requirement of the permit approval process. 
 
The findings and conclusions in this report are our opinions based on field conditions 
encountered at the time of the site visit.  Changes including, but not limited to, regulations, 
weather, timber/vegetation removal and usage/development of the site or nearby properties 
can alter the findings and opinions presented in this report.  We recommend that this report only 
be used for preliminary planning purposes.  Agency verifications, followed by a survey of 
jurisdictional features are required to determine the exact extent and locations of jurisdictional 
features and are valid for a period of up to five years following issuance of a USACE Jurisdictional 
Determination (JD) and/or NCDEQ-DWR Site Determination Letter. 
 
Scope of Services 
 
PEI was contracted to perform a wetland delineation for the approximate 4.7 acre tract located 
west of Fordham Boulevard in Chapel Hill, Orange County, North Carolina.  The site consists of the 
parcels identified by the Orange County Geographical Information System (GIS) as Parcel 
Identification Numbers (PINs) 9799242361 and 9799245697.  The scope of services included a 
delineation of jurisdictional features (streams, wetlands and other surface waters) on the site. 
The site boundary was not surveyed at the time of our field delineation. 
 
Literature Review 
 
We reviewed the U.S. Geological Survey (USGS) Topographic Map, the U.S. Department of 
Agriculture (USDA) Soil Survey of Orange County, the U.S. Fish and Wildlife Service (USFWS) 
National Wetland Inventory (NWI) Map and the Federal Emergency Management Agency (FEMA) 
Flood Insurance Rate Map (FIRM). 
 
• The USGS Topographic Map (Drawing 1) identifies Booker Creek along the western site 

boundary.  Other surface waters or wetlands are not shown on the site. 
 
• The USDA Web Soil Survey of Orange County (Drawing 2) identifies the following mapping units 

on the site: Urban Land (Ur) and White Store-Urban Land Complex (WwC).  The soil mapping 
units are not identified on the Orange County Hydric Soils List. 

 
PEI also reviewed the last published USDA Soil Survey of Orange County (Drawing 2A).  The 
published soil survey depicts Booker Creek along the western site boundary and an intermittent 
stream along the southern site boundary.  Other surface waters or wetlands are not shown on 
the site.   

 
• The USFWS NWI Map (Drawing 3) depicts a riverine stream along the western portion of the 

site.  Other surface waters or wetlands are not shown on the site. 
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• PEI reviewed the FEMA FIRM (Drawing 4) for the site.  The FEMA FIRM identifies the site as being 

located within Zone AE, the 100 year floodplain.  Additionally, the western portion of the site is 
located within a special designated FEMA floodway. 
 

Field Delineation 
 
PEI conducted the site visit on March 6, 2017.  The northern portion of the site is developed with 
a Days Inn Motel and associated parking and landscaped areas.  The remainder of the site consist 
of undeveloped wooded land.  Ponds are not located on the site. 
 
Booker Creek is located on the western portion of the site.  Booker Creek is a perennial stream.  
PEI marked the eastern side of Booker Creek in the field with blue and white striped surveyor 
tape.  The western side of Booker Creek is well defined and should be located by surveyors as 
necessary. 
 
Wetlands are located in pockets on the northwestern portion of the site.  The wetlands located 
on the site are separated from uplands by distinct breaks in topography, vegetation and/or soils.  
USACE Wetland Determination Data Forms, supporting our opinions, are included as 
attachments.  The wetland boundaries were marked in the field with red and white striped 
surveyor tape. 
 
Drawing 5 shows the approximate locations of the site and jurisdictional features.  The locations 
and designations of jurisdictional features as shown on Drawing 5 are subject to change during 
agency verification. 
 
Watershed Classification 
 
According to the NCDEQ-DWR, the site is located in the Cape Fear River Basin. Booker Creek is 
located on the western portion of the site.  The NCDEQ-DWR has classified Booker Creek on the site 
as WS-IV; Nutrient Sensitive Waters (NSW). 
 
Additionally, the site is located in the Jordan Lake Watershed.  State Regulated Riparian Buffers, fifty 
foot from the top of stream bank, are required adjacent to streams as depicted on the most recent 
versions of the USGS Topographic Map (Drawing 1) and the Published USDA Soil Survey (Drawing 
2A).  Booker Creek, along the western site boundary, is subject to the Jordan Lake Riparian Buffer 
Regulations.  An intermittent stream is shown on the last published USDA Soil Survey (Drawing 2A), 
along the southern site boundary.  However, it is our opinion that the stream is not present in the 
field.  A Lake Jordan Buffer Determination, conducted by the NCDEQ-DWR or local delegated 
NCDEQ-DWR municipality would be required to determine the site’s subjectivity to the Lake Jordan 
Riparian Buffer regulations.  We recommend consultation with the local zoning authority to 
determine if other surface water setbacks or buffers are required.  
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Agency Verification 

The site has not been verified by the USACE or the NCDEQ-DWR.  We understand that our flags 
will be surveyed to determine the exact extent and location of jurisdictional features and 
applicable surface water buffers.  The delineation, including locations and designations of 
features, is subject to change during agency verification.  Additionally, A Lake Jordan Buffer 
Determination, conducted by the NCDEQ-DWR or local delegated NCDEQ-DWR municipality would 
be required to determine the site’s subjectivity to the Lake Jordan Riparian Buffer regulations. 
 
Closing 
 
We appreciate the opportunity to provide our services to you. Please contact us at (336) 708-
4997 if you have questions or require additional information. 
 
Sincerely, 
 
 
 
Bradley S. Luckey, PWS 
Project Manager 

 
 
 

David S. Brame, PWS 
Project Manager

 
Attachments: Drawing 1 – USGS Topographic Map 

Drawing 2 – Web Soil Map 
Drawing 2A – Published Soil Map 
Drawing 3 – NWI Map 
Drawing 4 – FEMA FIRM 
Drawing 5 – Wetland Map 
Wetland Determination Data Forms 
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USGS Topographic Map
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Scale:  1” = 2,000’
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Drawing 2

USDA Web Soil Survey of 
Orange County NC

Scale:  1” = 200’

Soils Map

Approximate 4.7  Acre Tract
Fordham Boulevard

Chapel Hill, Orange County, NC
PEI Project 2604
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Drawing 2A

USDA Soil Survey of Orange County, NC
Published 1977, Sheets 26 & 30

Not to Scale

USDA Published Soils Map

Approximate 4.7  Acre Tract
Fordham Boulevard

Chapel Hill, Orange County, NC
PEI Project 2604
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USFWS National Wetland
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Drawing 4

National Flood Hazard Layer
From FEMA Web Map Service

Not to Scale
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Drawing 5

Aerial Imagery from ESRI
and PEI Field Notes

Scale: 1” = 100’
Date: 3.7.17

Wetland Map

Approximate 4.7  Acre Tract
Fordham Boulevard

Chapel Hill, Orange County, NC
PEI Project 2604
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WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont 

 
 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes X No  

Hydric Soil Present? Yes X No  

Wetland Hydrology Present? Yes X No  
 

Is the Sampled Area 
within a Wetland? Yes X                    No  

 

Remarks: 
 

 
HYDROLOGY 

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                        Surface Soil Cracks (B6) 

                      Surface Water (A1)                       True Aquatic Plants (B14)                       Sparsely Vegetated Concave Surface (B8) 
 High Water Table (A2)                       Hydrogen Sulfide Odor (C1)                       Drainage Patterns (B10) 
 Saturation (A3)                       Oxidized Rhizospheres on Living Roots (C3)                       Moss Trim Lines (B16) 
                      Water Marks (B1)                       Presence of Reduced Iron (C4)                       Dry-Season Water Table (C2) 
                      Sediment Deposits (B2)                       Recent Iron Reduction in Tilled Soils (C6)                       Crayfish Burrows (C8) 
                      Drift Deposits (B3)                       Thin Muck Surface (C7)                       Saturation Visible on Aerial Imagery (C9) 
                      Algal Mat or Crust (B4)                       Other (Explain in Remarks)                       Stunted or Stressed Plants (D1) 
                      Iron Deposits (B5)                         Geomorphic Position (D2) 
                      Inundation Visible on Aerial Imagery (B7)                         Shallow Aquitard (D3) 

X Water-Stained Leaves (B9)                         Microtopographic Relief (D4) 
                      Aquatic Fauna (B13)    FAC-Neutral Test (D5) 

 

Field Observations: 

Surface Water Present? Yes                       No X Depth (inches):                      

Water Table Present? Yes  No X Depth (inches):  

Saturation Present? Yes  No X Depth (inches):  
(includes capillary fringe)      

 

Wetland Hydrology Present? Yes X No                       
 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
                

Remarks: 
 

  

Project/Site: Forham Blvd. City/County: Chapel Hill/Orange Sampling Date: 3.6.17 

Applicant/Owner:  State: North Carolina Sampling Point: DP-1 

Investigator(s): PEI Section, Township, Range:  

Landform (hillslope, terrace, etc.) Swale Local relief (concave, convex, none):  

Slope (%): 1 Lat:  Long:  Datum:  

Soil Map Unit Name: WwC NWI Classification:  

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No                 (If no, explain in Remarks.) 

Are Vegetation                 , Soil                 , or Hydrology                 significantly disturbed? Are “Normal Circumstances” present? Yes X No                 

Are Vegetation                 , Soil                 , or Hydrology                 naturally problematic? (If needed, explain any answers in Remarks.) 



VEGETATION (Four Strata) -  Use scientific names of plants. Sampling Point DP-1 

 

Tree Stratum (Plot size:      30’                 )  
Absolute 
% Cover  

Dominant 
Species?  

Indicator 
Status 

1. Acer rubrum              
YY 

20  Y  FAC 
2. Lirodendron tulipifera  30  Y       FAC 
3.        
4.                                                                       
5.                                                                       
6.                                                                       
7.                                                                       
8.                                                                       
   50  = Total Cover 

Sapling/Shrub Stratum (Plot size:      30’                 )       
1. Acer rubrum  10  Y       FAC 
2.        
3.        
4.        
5.                                                                                            
6.                                                                                            
7.                                                                                            
8.                                                                                            
9.                                                                                            
10.                                                                                            
   10  = Total Cover 

Herb Stratum (Plot size:     30’                  )       
1. Microstegium viminea  20  Y  FAC 
2. Lonicera japonica  2    FAC 
3.        
4.        
5.                                                                                            
6.                                                                                            
7.                                                                                            
8.                                                                                            
9.                                                                                            
10.                                                                                            
11.                                                                                            
12.                                                                                            
   42  = Total Cover 

Woody Vine Stratum (Plot size:      30’                 )       
1. Lonicera japonica  2  Y  FAC 
2.                                                                                            
3.                                                                                            
4.                                                                                            
5.                                                                                            
6.                                                                                            
   2  = Total Cover 
 

Dominance Test worksheet: 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 5 (A) 

Total Number of Dominant 
Species Across All Strata: 5 (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 100 (A/B) 

 

Prevalence Index worksheet: 
Total % Cover of:  Multiply by:  

OBL species                        x 1 =                        
FACW species                        X 2 =                        
FAC species                        X 3 =                        
FACU species                        X 4 =                        
UPL species                        X 5 =                        
Column Totals:                        (A)                       (B) 

Prevalence Index = B/A =                         
 

Hydrophytic Vegetation Indicators: 
 1 - Rapid Test for Hydrophytic Vegetation 

X                      2 - Dominance Test is > 50% 
                      3 - Prevalence Test is ≤ 3.01 
                      4 - Morphological Adaptations1 (Provide supporting 

 data in Remarks or on a separate sheet)  
                      Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

Definitions of Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) 
or more in diameter at breast height (DBH), 
regardless of height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
 
Woody vine – All woody vines greater than 3.28 ft in 
height. 

 

Hydrophytic 
Vegetation 
Present? Yes X No                       

Remarks: (Include photo numbers here or on a separate sheet.) 
 

 



 

SOIL Sampling Point: DP-1 
 Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth  Matrix  Redox Features     
(inches)  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks 

0-18  10YR 4/2  95    7.5YR 5/8  5  RM  M  SCL                        
                                      
                                                                                                                                                                                                              
                                                                                                                                                                                                              
                                                                                                                                                                                                              
                                                                                                                                                                                                              
                                                                                                                                                                                                              
                                                                                                                                                                                                              
                                                                                                                                                                                                              
                                                                                                                                                                                                              

 
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.            2Location:  PL=Pore Lining, M=Matrix. 

Hydric Soil Indicators:    Indicators for Problematic Hydric Soils3: 
                       Histosol (A1)                        Dark Surface (S7)                        2 cm Muck (A10) (MLRA 147) 
                       Histic Epipedon (A2)                        Polyvalue Below Surface (S8) (MLRA 147, 148)                        Coast Prairie Redox (A16) 
                       Black Histic (A3)                        Thin Dark Suface (S9) (MLRA 147, 148)   (MLRA 147, 148) 
                       Hydrogen Sulfide (A4)                        Loamy Gleyed Matrix (F2)                        Piedmont Floodplain Soils (F19) 
                       Stratified Layers (A5) X  Depleted Matrix (F3)   (MLRA 136, 147) 
                       2 cm Muck (A10) (LRR N)                        Redox Dark Surface (F6)                        Red Parent Material (TF2) 
                       Depleted Below Dark Surface (A11)                        Depleted Dark Surface (F7)                        Very Shallow Dark Surface (TF12) 
                       Thick Dark Surface (A12)                        Redox Depressions (F8)                        Other (Explain in Remarks) 
                       Sandy Mucky Mineral (S1) (LRR N,                        Iron Manganese Masses (F12) (LRR N,     
  MLRA 147, 148)   MLRA 136) 

3Indicators of Hydrophytic vegetation and 
wetland hydrology must be present, unless 
disturbed or problematic. 

                       Sandy Gleyed Matrix (s4)                        Umbric Surface (F13) (MLRA 136, 122) 
                       Sandy Redox (S5)                        Piedmont Floodplain Soils (F19) (MLRA 148) 
                       Stripped Matrix (S6)    

 

Restrictive Layer (if observed): 
Type:                       
Depth (inches):                       

 

Hydric Soil Present? Yes X No  
 

Remarks: 
                

 
 



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont 

 
 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes X No  

Hydric Soil Present? Yes  No X 

Wetland Hydrology Present? Yes  No X 
 

Is the Sampled Area 
within a Wetland? Yes                     No X 

 

Remarks: 
 

 
HYDROLOGY 

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                        Surface Soil Cracks (B6) 

                      Surface Water (A1)                       True Aquatic Plants (B14)                       Sparsely Vegetated Concave Surface (B8) 
 High Water Table (A2)                       Hydrogen Sulfide Odor (C1)                       Drainage Patterns (B10) 
 Saturation (A3)                       Oxidized Rhizospheres on Living Roots (C3)                       Moss Trim Lines (B16) 
                      Water Marks (B1)                       Presence of Reduced Iron (C4)                       Dry-Season Water Table (C2) 
                      Sediment Deposits (B2)                       Recent Iron Reduction in Tilled Soils (C6)                       Crayfish Burrows (C8) 
                      Drift Deposits (B3)                       Thin Muck Surface (C7)                       Saturation Visible on Aerial Imagery (C9) 
                      Algal Mat or Crust (B4)                       Other (Explain in Remarks)                       Stunted or Stressed Plants (D1) 
                      Iron Deposits (B5)                         Geomorphic Position (D2) 
                      Inundation Visible on Aerial Imagery (B7)                         Shallow Aquitard (D3) 
 Water-Stained Leaves (B9)                         Microtopographic Relief (D4) 
                      Aquatic Fauna (B13)    FAC-Neutral Test (D5) 

 

Field Observations: 

Surface Water Present? Yes                       No X Depth (inches):                      

Water Table Present? Yes  No X Depth (inches):  

Saturation Present? Yes  No X Depth (inches):  
(includes capillary fringe)      

 

Wetland Hydrology Present? Yes  No X 
 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
                

Remarks: 
 

  

Project/Site: Fordham Blvd. City/County: Chapel Hill/Orange Sampling Date: 3.6.17 

Applicant/Owner:  State: North Carolina Sampling Point: DP-2 

Investigator(s): PEI Section, Township, Range:  

Landform (hillslope, terrace, etc.) Swale Local relief (concave, convex, none):  

Slope (%): 1 Lat:  Long:  Datum:  

Soil Map Unit Name: WwC NWI Classification:  

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No                 (If no, explain in Remarks.) 

Are Vegetation                 , Soil                 , or Hydrology                 significantly disturbed? Are “Normal Circumstances” present? Yes X No                 

Are Vegetation                 , Soil                 , or Hydrology                 naturally problematic? (If needed, explain any answers in Remarks.) 



VEGETATION (Four Strata) -  Use scientific names of plants. Sampling Point DP-2 

 

Tree Stratum (Plot size:      30’                 )  
Absolute 
% Cover  

Dominant 
Species?  

Indicator 
Status 

1. Pinus taeda              
YY 

10    FAC 
2. Lirodendron tulipifera  60  Y       FAC 
3.        
4.                                                                       
5.                                                                       
6.                                                                       
7.                                                                       
8.                                                                       
   70  = Total Cover 

Sapling/Shrub Stratum (Plot size:      30’                 )       
1. Acer rubrum  20  Y       FAC 
2.        
3.        
4.        
5.                                                                                            
6.                                                                                            
7.                                                                                            
8.                                                                                            
9.                                                                                            
10.                                                                                            
   20  = Total Cover 

Herb Stratum (Plot size:     30’                  )       
1. Microstegium viminea  30  Y  FAC 
2. Allium canadensis  5    FACU 
3.        
4.        
5.                                                                                            
6.                                                                                            
7.                                                                                            
8.                                                                                            
9.                                                                                            
10.                                                                                            
11.                                                                                            
12.                                                                                            
   35  = Total Cover 

Woody Vine Stratum (Plot size:      30’                 )       
1. Toxicodendron radicans  2  Y  FAC 
2.                                                                                            
3.                                                                                            
4.                                                                                            
5.                                                                                            
6.                                                                                            
   2  = Total Cover 
 

Dominance Test worksheet: 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 4 (A) 

Total Number of Dominant 
Species Across All Strata: 4 (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 100 (A/B) 

 

Prevalence Index worksheet: 
Total % Cover of:  Multiply by:  

OBL species                        x 1 =                        
FACW species                        X 2 =                        
FAC species                        X 3 =                        
FACU species                        X 4 =                        
UPL species                        X 5 =                        
Column Totals:                        (A)                       (B) 

Prevalence Index = B/A =                         
 

Hydrophytic Vegetation Indicators: 
 1 - Rapid Test for Hydrophytic Vegetation 

X                      2 - Dominance Test is > 50% 
                      3 - Prevalence Test is ≤ 3.01 
                      4 - Morphological Adaptations1 (Provide supporting 

 data in Remarks or on a separate sheet)  
                      Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

Definitions of Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) 
or more in diameter at breast height (DBH), 
regardless of height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
 
Woody vine – All woody vines greater than 3.28 ft in 
height. 

 

Hydrophytic 
Vegetation 
Present? Yes X No                       

Remarks: (Include photo numbers here or on a separate sheet.) 
 

 
  



SOIL Sampling Point: DP-2 
 Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth  Matrix  Redox Features     
(inches)  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks 

0-18  10YR 5/6  50          SCL                        
  10YR 5/3  50          SCL                        
                                                                                                                                                                                                              
                                                                                                                                                                                                              
                                                                                                                                                                                                              
                                                                                                                                                                                                              
                                                                                                                                                                                                              
                                                                                                                                                                                                              
                                                                                                                                                                                                              
                                                                                                                                                                                                              

 
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.            2Location:  PL=Pore Lining, M=Matrix. 

Hydric Soil Indicators:    Indicators for Problematic Hydric Soils3: 
                       Histosol (A1)                        Dark Surface (S7)                        2 cm Muck (A10) (MLRA 147) 
                       Histic Epipedon (A2)                        Polyvalue Below Surface (S8) (MLRA 147, 148)                        Coast Prairie Redox (A16) 
                       Black Histic (A3)                        Thin Dark Suface (S9) (MLRA 147, 148)   (MLRA 147, 148) 
                       Hydrogen Sulfide (A4)                        Loamy Gleyed Matrix (F2)                        Piedmont Floodplain Soils (F19) 
                       Stratified Layers (A5)   Depleted Matrix (F3)   (MLRA 136, 147) 
                       2 cm Muck (A10) (LRR N)                        Redox Dark Surface (F6)                        Red Parent Material (TF2) 
                       Depleted Below Dark Surface (A11)                        Depleted Dark Surface (F7)                        Very Shallow Dark Surface (TF12) 
                       Thick Dark Surface (A12)                        Redox Depressions (F8)                        Other (Explain in Remarks) 
                       Sandy Mucky Mineral (S1) (LRR N,                        Iron Manganese Masses (F12) (LRR N,     
  MLRA 147, 148)   MLRA 136) 

3Indicators of Hydrophytic vegetation and 
wetland hydrology must be present, unless 
disturbed or problematic. 

                       Sandy Gleyed Matrix (s4)                        Umbric Surface (F13) (MLRA 136, 122) 
                       Sandy Redox (S5)                        Piedmont Floodplain Soils (F19) (MLRA 148) 
                       Stripped Matrix (S6)    

 

Restrictive Layer (if observed): 
Type:                       
Depth (inches):                       

 

Hydric Soil Present? Yes  No X 
 

Remarks: 
                

 
 
























