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1.0 INTRODUCTION 
 

Pennoni Associates, Inc., has been retained by USA Architects to provide preliminary/final design 

for a proposed two-story office building, parking area expansion at the Main Office building, 

stormwater conveyance facilities, landscaping and lighting in the City of Camden, Camden 

County, New Jersey. 

 

2.0 PROJECT DESCRIPTION 
 

The proposed two-story office building project is bounded by Broadway to the south and west 

and Holtec Boulevard to the north, and the proposed parking expansion is bounded by the Main 

Office building to the southwest and the Delaware River to the north in Camden, New Jersey. The 

property can be found on the United States Geological Survey (USGS) 7.5- minute topographic 

quadrangle for Camden, New Jersey. A copy of the USGS map is provided as Figure 1. The 

property consists of Blocks 511, 512, 514 and 515 (Figure 2).  The “site” is defined as the tax map 

property boundaries. The site is the location of a vacant lots and right of way areas that have 

been abandoned. 

 

PRE-DEVELOPED CONDITIONS (PROPOSED OFFICE BUILDING) 

 

The site is part of the Holtec Technology Center (HTC) project located along Broadway and Holtec 

Boulevard. The water quality structures and downstream stormwater conveyance piping to the 

Delaware River was constructed in 2016. The piping is sized for  build out of the project site. The 

existing water quality structures are designed to treat 4.32 acres of regulated impervious surface 

from the project site (reference Appendix C, Stormwater Management Report, Holtec 

Technology Center, prepared by T&M Associates, last revised May 1, 2015). Two of the three 

existing MTD’s are classified as green-infrastructure BMP’s. The project site discharges to a tidal 

flood hazard area along the Delaware River. 

 

For existing condition runoff calculations, the site is analyzed as three (3) drainage sub-areas 

Existing Drainage Area 1 (EDA-1) thru Existing Drainage Area 3 (EDA-3), which drain to two (2) 

“points of interest” (POI) POI-1 and POI-2 (See Dwg. CS-9001, Appendix D). 

 

Existing drainage area 1 (EDA-1) and existing drainage area 2 (EDA-2) consists of the existing dirt 

storage/parking area, paved parking area and grassed open space area. The stormwater runoff 

drains in a westerly direction to existing onsite stormwater conveyance system and to an existing 

stormwater conveyance system located within Broadway (POI-1). The existing stormwater 

system extends through the Holtec site and discharges directly to the Delaware River.  

 

Existing drainage area 3 (EDA-2) consists of existing dirt and grass storage area along the 

southeasterly corner of the site. The stormwater runoff drains offsite in a southerly direction 

towards an inlet located onsite (POI-2 
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A schematic diagram indicating the flow patterns is provided below. The Pre-Developed Drainage 

Area Plan (CS9001) can be found in Appendix D.  

 

  PRE-DEVELOPED DRAINAGE AREA MAP (PROPOSED OFFICE BUILDING) 
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PRE-DEVELOPED CONDITIONS (PARKING EXPANSION) 

 

Existing drainage area 4 (EDA-4) consists of existing grass area located in a northeasterly direction 

from Holtec’s main office building. The stormwater runoff drains in a westerly direction towards 

an existing water quality inlet located onsite (POI-3). The existing stormwater system extends 

through Holtec’s site and discharges directly to the Delaware River. 

 

Existing drainage area 5 (EDA-5) consists of existing dirt and grass areas along the northeasterly 

corner of the main office building site. The stormwater runoff drains in a northwesterly direction 

to the Delaware River POI-4). 

 

A schematic diagram indicating the flow patterns is provided below. The Pre-Developed Drainage 

Area Plan (CS9001A) can be found in Appendix D.  

 

PRE-DEVELOPED DRAINAGE AREA MAP (PARKING EXPANSION) 

 

 



 

Page 4 

 

POST DEVELOPED CONDITIONS (PROPOSED OFFICE BUILDING) 

 

The project construction consists of a proposed office building, paved parking areas, stormwater 

collection, stormwater management, landscaping and lighting. The project is proposing 4.34 

acres +/-  (total) of impervious surface. Regulated impervious surface requiring TSS removal is 

approximately 3.36 acres. 

 

The proposed watershed areas for the Office Building analysis are divided into seven (7) sub 

areas, proposed drainage area 1 thru proposed drainage area 7 (PDA-1 thru PDA-7) and offsite 5 

impervious and pervious areas (Offsite 5) (See Dwg. CS9002). For this report the post-developed 

calculations were analyzed to two (2) “points of interest” (POI) POI-1 and POI-2 (Appendix A).  

 

Proposed drainage area 1 (PDA-1) consists of runoff from the easterly parking area and open 

space area. The runoff flows to a proposed bioretention basin #1. The basin discharges to 

stormwater collection system within the site to the existing green-infrastructure (GI) MTD. The 

existing GI MTD discharges to an existing stormwater conveyance system which extends along 

the westerly side of the site (POI-1) and discharges to the Delaware River. 

 

Proposed drainage area 2 (PDA-2) consists of proposed building and parking areas located on the 

southernly and westerly sides of the site. The stormwater runoff is collected by a proposed 

stormwater system within the site to the existing green-infrastructure (GI) MTD.  The existing GI 

MTD discharges to an existing stormwater conveyance system which extends along the westerly 

side of the site (POI-1) and discharges to the Delaware River. 

 

Proposed drainage area 3 (PDA-3) consists of proposed building and parking areas located on the 

northernly and westerly sides of the site. The stormwater runoff is collected by a proposed 

stormwater system within the site to the existing green-infrastructure (GI) MTD. The existing GI 

MTD discharges to an existing stormwater conveyance system which extends along the westerly 

side of the site and discharges to the Delaware River. 

 

Proposed drainage area 4 (PDA-4) consists of existing dirt parking/storage area located on the 

southernly side of the site. A parking area is proposed, and the stormwater runoff drains in a 

westerly direction and is collected by an existing green-infrastructure (GI) MTD. The existing GI 

MTD discharges to an existing stormwater conveyance system which extends along the westerly 

side of the site and discharges to the Delaware River. 

 

Proposed drainage area 5 (PDA-5) consists of grass area located on the westerly side of the site. 

The stormwater runoff drains in a westerly direction and is collected by an existing stormwater 

conveyance system, which extends to Holtec Boulevard and discharges to the Delaware River. 

 

Proposed drainage area 6 (PDA-6) consists of a proposed pole barn located on the southernly 

side of the site. The stormwater runoff drains in a southernly direction and is collected by an 

existing stormwater conveyance system, which extends to Holtec Boulevard and discharges to 

the Delaware River.  
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Proposed drainage area 7 (PDA-7) consists of a proposed parking area for the pole barn and is 

located on the southernly side of the site. The stormwater runoff drains in a northernly direction 

and is collected by the proposed stormwater conveyance system, which extends through the site 

to Holtec Boulevard and discharges to the Delaware River. 

 

A schematic diagram indicating the flow patterns is provided below. The Post-Developed 

Drainage Area Plan (CS9002) can be found in Appendix D.  

 
POST-DEVELOPED DRAINAGE AREA MAP (PROPOSED OFFICE BUILDING)  
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POST-DEVELOPED CONDITIONS (PARKING EXPANSION) 

 

Proposed drainage area 8 (PDA-8) consists of a proposed parking area located in a northeasterly 

direction from Holtec’s main office building. The stormwater runoff drains in a northeasterly 

direction towards two (2) proposed Filterra water quality inlets and in a westerly direction 

towards two (2) existing Filterra water quality inlets located onsite (POI-3). The proposed 

stormwater collection system will connect into the existing stormwater system constructed 

under the previous HTC project that extends through Holtec’s site and discharges directly to the 

Delaware River. 

 

Proposed drainage area 9 (PDA-9) consists of proposed sidewalk and grass area along the 

northeasterly corner of the main office building site. The stormwater runoff drains in a 

northwesterly direction to the Delaware River (POI-4). 

 

A schematic diagram indicating the flow patterns is provided below. The Post-Developed 

Drainage Area Plan (CS9002A) can be found in Appendix D.  

 
POST-DEVELOPED DRAINAGE AREA MAP (PARKING EXPANSION) 
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3.0 SOIL DATA 
 

The site soils consist of Urban land (Ur), 0 to 5 percent slopes as depicted on the United States 

Department of Agriculture, (USDA) Web Soil Survey of Camden County, New Jersey (Figure 3). 

Urban land has not been assigned a hydrologic soil group; therefore Type “D” soils have been 

utilized. 

 

4.0 WATERSHED DATA 
 

Based on a review of FEMA Flood Insurance Rate Maps, and NJ GeoWeb, we have made the 

following determinations near the project limits:  

 

According to the National Flood Insurance Program's Effective Flood Insurance Rate Map 

FEMA Panel #34007C0036F, revised 8/17/2016, the proposed site is located within the FEMA 

flood hazard area X (Figure 4). 

 

5.0 DESIGN CRITERIA 
 

In accordance with the New Jersey Department of Environmental Protection (NJDEP) 

Stormwater Management Rules at N.J.A.C. 7:8, a Major Development is defined as a 

development which disturbs one or more acres of land and/or increases impervious coverage 

by one-quarter of an acre or more.  

 

GREEN INFRASTRUCTURE: 

 

To satisfy the groundwater recharge, runoff quality and runoff quantity the project design must 

utilize green infrastructure BMP’s (GI BMP) as identified in Table 5-1 at N.J.A.C. 7:8-5.2 (f) or an 

alternative stormwater management measure approved in accordance with N.J.A.C. 7:8-5.2(g). 

The following green infrastructure BMP’s from Table 5-1 at N.J.A.C. 7:8-5.2 (b) have been 

incorporated into the project design: 

 

1. Green Infrastructure Stormwater MTD’s – Two (2) green infrastructure BMP’s  in the form 

of Filterra bioretention systems are provided as part of the project design. As required by 

N.J.A.C. 7:8-5.3 (b), the small-scale green infrastructure BMP is subject to a maximum 

contributory drainage area of 2.5 acres.  

 

Office Building -   

The existing green infrastructure MTD’s (3 - Filterra units) will have contributory drainage areas 

of 0.75 acres and 0.37 acres. The existing GI MTD’s were designed for a maximum contributory 

drainage area of 1.0 acre and 0.50 acres, respectively. 
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Parking Expansion -  

The impervious area is treated by two (2) existing green infrastructure MTD’s (Filterra Units) is 

0.75 acres (0.65 acres proposed + 0.10 acres existing). Two (2) proposed GI MTD’s (Filterra 

Units) will treat 0.30 acres and 0.47 acres of impervious area (reference Appendix C). The 

proposed green infrastructure BMP complies with N.J.A.C. 7:8-5.3 (b). 

 

GROUNDWATER RECHARGE: 

 

Pursuant to the N.J.A.C. 7:8-5.4 (b) groundwater recharge requirements apply if there is either a 

0.25 acre increase in impervious area or one acre of disturbance. The project disturbs more than 

one acre and increases motor vehicle surfaces by more than 0.25 acres. Therefore, one of the 

following requirements shall be met to satisfy the standards for groundwater recharge: (1) 100 

percent of the site’s average annual pre-developed groundwater recharge volume shall be 

maintained after development; (2) 100 percent of the difference between the site’s pre- and 

post-developed 2-year runoff volumes shall be infiltrated.   

 

According to the New Jersey State Development and Redevelopment Plan, the site is within a 

designated Urban Center. Groundwater recharge is not required within an “Urban 

Redevelopment Area” pursuant to N.J.A.C. 7:8-5.4(b)2 (Appendix C, Reference Data). 

Therefore, groundwater recharge was not evaluated for this project. 

 

RUNOFF QUANTITY: 

Post-construction runoff hydrographs for the 2, 10 and 100-year has not been analyzed as part 

of the stormwater management design.  Pursuant to N.J.A.C. 7:8-5.6(b) 4. In tidal flood hazard 

areas, stormwater runoff quantity analysis, in accordance with (b)1, 2, and 3 above, is required 

unless the design engineer demonstrates through hydrologic and hydraulic analysis that the 

increased volume, change in timing, or increased rate of the stormwater runoff, or any 

combination of the three will not result in additional flood damage below the point of discharge 

of the major development. No analysis is required if the stormwater is discharged directly into 

any ocean, bay, inlet, or the reach of any watercourse between its confluence with an ocean, 

bay, or inlet and downstream of the first water control structure. 

 

In accordance with N.J.A.C. 7:8-5.6(b)4,  no analysis is required if the stormwater is discharged 

directly into any ocean, bay, inlet, or the reach of any watercourse between its confluence with 

an ocean, bay, or inlet and downstream of the first water control structure. The project site 

discharges directly to the tidal flood hazard area of the Delaware River. Therefore, any runoff 

from the site will not increase flood damages downstream. The site is part of the Holtec 

Technology Center project. The water quality structures and downstream stormwater 

conveyance systems to the Delaware River were constructed in 2016 and were sized for build 

out of the project site. The proposed office building site increases grass areas thereby reducing 

runoff from 25-year storm event (reference Appendix B). 

 

RUNOFF QUALITY: 
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Pursuant to N.J.A.C. 7:8-5.2 (f), the green infrastructure BMP’s can be utilized to satisfy the 

requirements of N.J.A.C. 7:8-5.5 for stormwater runoff quality. Stormwater Management 

measures shall be designed to reduce the post-construction load of total suspended solids (TSS) 

in stormwater runoff generated from the water quality design storm by 80 percent of the 

anticipated load from the developed site. The increase in motor vehicle surface, must be treated 

for 80% TSS reductions.  

 

The water quality standards will apply as the net increase of motor vehicle surface is 3.36 acres 

which exceeds the maximum net increase of 0.25 acres.  

 

The site currently contains both green infrastructure MTD’s and non-green infrastructure 

MTD’s.  

 

Office Building- 

The existing green infrastructure MTD’s (2 - Filterra units) provide 80% TSS removal for 

proposed impervious area of 0.87 acres. The units were designed to treat 1.5 acres of 

impervious area. 

 

Existing non-green infrastructure MTD’s (2 - Vortechs units) provide 50% TSS removal for 

proposed impervious area of 3.19 acres. The units were designed to treat 3.64 acres of 

impervious. 

 

The non-green manufactured treatment devices installed in 2016 provide 50% TSS removal for 

redeveloped sites. The site has been redeveloped and previously contained multi-family 

homes, paved roadways and buildings. The proposed site will utilize the existing green and 

non-green MTD’s. Maintenance to the existing MTD’s will be included as part of the proposed 

development.  

 

Parking Expansion- 

Under the HTC design, the existing green infrastructure MTD (2 - Filterra unit) provides 80% TSS 

removal for of 0.85 acres of impervious area. Under proposed conditions, the existing GI MTD 

will treat 0.65 acres of impervious area. 

 

The proposed green infrastructure MTD’s (2 - Filterra units) provide 80% TSS removal for 

proposed impervious areas of 0.28 acres and 0.45 acres. The units were originally designed to 

treat 0.43 acres and 0.45 acres, respectively of impervious area. 

 

 

 

 

 

 

6.0    TECHNIQUES OF ANALYSIS 
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The water quality (WQ) design storm is 1.25 inches of rainfall in 2-hours. In accordance with 

N.J.A.C. 7:8-5.5, Table 5-4, a one-minute water quality design storm rainfall distribution was 

utilized for the calculations. Bentley’s Pondpack Connect Edition was used to perform the 

calculations. 

 

The developed area is made up of Urban Land, Type D soils. Therefore, CNs of 80 for lawn in 

good condition, 84 for lawn/landscaped areas in fair condition, 98 for impervious areas have 

been utilized in the calculations. The impervious areas were calculated as separate subareas to 

generate hydrographs without weighted CNs as outlined in the BMP manual chapter 5. 

 

Pre- and post-developed times of concentration (TC) are determined using the hydraulically 

longest flow path. Curve numbers (CN) for the drainage areas for the pre- and post-developed 

condition are based on the hydrologic soil group and land use.  

 

Using the drainage areas, the TCs and CNs as input data, Pond Pack Connect Edition, a 

hydrologic/hydraulic software program by Bentley, was utilized to generate the runoff volume 

and rate. 

 

7.0 STORM SEWER DESIGN  
 

Storm sewer design consists of Type “B” inlets, manholes, and RCP and HDPE storm pipes. All 

proposed conveyance systems have been sized to accommodate the 25-year storm event 

(Appendix B). Rainfall intensities are based on NOAA data for City of Camden, NJ (Appendix C). 

The infrastructure is depicted on sheet CS9003, Inlet Drainage Area Plan (Appendix D).  

 

8.0 SOIL EROSION AND SEDIMENT CONTROL 
 

The project will comply with the minimum design and performance standards for erosion control 

established under the Soil Erosion and Sediment Control Act, N.J.S.A. 4:24-39 et seq. and 

implementing rules. Anticipated BMP's to be included in the Soil Erosion and Sediment Control 

Plan will include, structural and non-structural soil erosion BMP's to be implemented during 

construction, including: minimizing the area of disturbance, placement of silt fencing around 

the limit of disturbance, temporary soil stockpiles surrounded with silt fencing, temporary 

vegetative cover standards, inlet filter covers over all existing stormwater inlets, and an anti-

tracking stabilized construction entrance (see Dwg. CS8001). The project will be submitted to 

the Camden County Conservation District for certification of a Soil Erosion and Sediment 

Control Plan prior to commencement of construction. 

 

 

 

 

9.0   CONCLUSION 
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The site is part of the overall Holtec Technology Center site located along Broadway and Holtec 

Boulevard. The proposed stormwater conveyance system connects to an existing stormwater 

system located within Broadway. The existing stormwater system discharges directly to the 

Delaware River. A summary of the stormwater management design is as follows: 

 

• N.J.A.C. 7:8-5.6(b)4,  no analysis is required if the stormwater is discharged directly into any 

ocean, bay, inlet, or the reach of any watercourse between its confluence with an ocean, bay, 

or inlet and downstream of the first water control structure. The project site discharges 

directly to the tidal flood hazard area of the Delaware River. Therefore, any runoff from the 

site will not increase flood damages downstream.  

 

• The project is located within an Urban Redevelopment Area, and therefore, pursuant to 

N.J.A.C. 7:8-5.4(b)2  the groundwater recharge requirement does not apply. 

 

• The required TSS removal rate under the 2015 site plan approval was 50%. The existing non-

green MTD’s were designed to provide 50% TSS removal and have sufficient capacity to treat 

the proposed project. The green infrastructure MTD’s were designed to provide 80% TSS 

removal and have sufficient capacity to treat the proposed project. 
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Figure 2 –Tax Map
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Figure 3 –Soils Map
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Figure 3A –Soils Map
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Figure 4 –FEMA Map
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WQ

Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume

(ft³)

Return 
Event

(years)

ScenarioLabel

1.201.1001,766.001basePDA 8A Imp

0.691.1001,014.001basePDA 8B Imp

3.231.1005,446.001basePDA-2 Imp

3.541.1005,222.001basePDA-3 Imp

2.191.1003,231.001basePDA-4 Imp

0.331.100488.001basePDA-7 Imp

1.781.1002,630.001basePDA-8 Imp

0.361.100526.001basePDA1-Imp

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume

(ft³)

Return 
Event

(years)

ScenarioLabel

7.431.10011,682.001base13X7 Filterra 
(ExMH109)

9.621.10014,913.001base2-13x7 Filterra 
(ExMH108)

1.781.1002,630.001baseEX WQ (2-Filterra)

9.621.10014,913.001baseEx MH107 (POI-1)

3.561.1005,972.001baseEx STM MH 111

0.691.1001,014.001baseProp WQ1

1.201.1001,766.001baseProp WQ2

Pond Summary

Maximum 
Pond Storage

(ft³)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume

(ft³)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)0.361.100526.001baseB1 (IN)

6.008.710.341.100526.001baseB1 (OUT)
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA 8A Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.019Slope

in3.402 Year 24 Hour Depth

ft/s1.39Average Velocity

hours0.020
Segment Time of 
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft129.00Hydraulic Length

TrueIs Paved?

ft/ft0.010Slope

ft/s2.03Average Velocity

hours0.018
Segment Time of 
Concentration

Time of Concentration (Composite)

hours0.083
Time of Concentration 
(Composite)
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA 8A Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA 8B Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.020Slope

in3.402 Year 24 Hour Depth

ft/s1.42Average Velocity

hours0.020
Segment Time of 
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft92.00Hydraulic Length

TrueIs Paved?

ft/ft0.013Slope

ft/s2.32Average Velocity

hours0.011
Segment Time of 
Concentration

Time of Concentration (Composite)

hours0.083
Time of Concentration 
(Composite)
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA 8B Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA1-Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.015Slope

in3.402 Year 24 Hour Depth

ft/s1.26Average Velocity

hours0.022
Segment Time of 
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft65.00Hydraulic Length

TrueIs Paved?

ft/ft0.016Slope

ft/s2.57Average Velocity

hours0.007
Segment Time of 
Concentration

Time of Concentration (Composite)

hours0.083
Time of Concentration 
(Composite)
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA1-Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-2 Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft36.00Hydraulic Length

0.150Manning's n

ft/ft0.036Slope

in3.402 Year 24 Hour Depth

ft/s0.18Average Velocity

hours0.055
Segment Time of 
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft237.00Hydraulic Length

TrueIs Paved?

ft/ft0.014Slope

ft/s2.41Average Velocity

hours0.027
Segment Time of 
Concentration

Segment #3:  TR-55 Channel Flow

ft²1.8Flow Area

ft411.00Hydraulic Length

0.015Manning's n

ft/ft0.005Slope

ft4.70Wetted Perimeter

ft/s3.70Average Velocity

hours0.031
Segment Time of 
Concentration

Time of Concentration (Composite)

hours0.113
Time of Concentration 
(Composite)
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-2 Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-3 Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.008Slope

in3.402 Year 24 Hour Depth

ft/s0.96Average Velocity

hours0.029
Segment Time of 
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft119.00Hydraulic Length

TrueIs Paved?

ft/ft0.008Slope

ft/s1.76Average Velocity

hours0.019
Segment Time of 
Concentration

Segment #3:  TR-55 Channel Flow

ft²1.2Flow Area

ft53.00Hydraulic Length

0.015Manning's n

ft/ft0.005Slope

ft3.90Wetted Perimeter

ft/s3.20Average Velocity

hours0.005
Segment Time of 
Concentration

Segment #4:  TR-55 Channel Flow

ft²1.8Flow Area

ft287.00Hydraulic Length

0.015Manning's n

ft/ft0.005Slope

ft4.70Wetted Perimeter

ft/s3.70Average Velocity

hours0.022
Segment Time of 
Concentration

Segment #5:  TR-55 Channel Flow

ft²3.1Flow Area

ft119.00Hydraulic Length

0.015Manning's n
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-3 Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

Segment #5:  TR-55 Channel Flow

ft/ft0.005Slope

ft6.30Wetted Perimeter

ft/s4.38Average Velocity

hours0.008
Segment Time of 
Concentration

Time of Concentration (Composite)

hours0.083
Time of Concentration 
(Composite)
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-3 Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-4 Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.010Slope

in3.402 Year 24 Hour Depth

ft/s1.07Average Velocity

hours0.026
Segment Time of 
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft265.00Hydraulic Length

TrueIs Paved?

ft/ft0.010Slope

ft/s2.03Average Velocity

hours0.036
Segment Time of 
Concentration

Time of Concentration (Composite)

hours0.083
Time of Concentration 
(Composite)
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-4 Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-7 Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft68.00Hydraulic Length

0.011Manning's n

ft/ft0.027Slope

in3.402 Year 24 Hour Depth

ft/s1.48Average Velocity

hours0.013
Segment Time of 
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft47.00Hydraulic Length

FalseIs Paved?

ft/ft0.018Slope

ft/s2.16Average Velocity

hours0.006
Segment Time of 
Concentration

Segment #3:  TR-55 Channel Flow

ft²1.2Flow Area

ft158.00Hydraulic Length

0.015Manning's n

ft/ft0.005Slope

ft3.90Wetted Perimeter

ft/s3.20Average Velocity

hours0.014
Segment Time of 
Concentration

Segment #4:  TR-55 Channel Flow

ft²1.8Flow Area

ft287.00Hydraulic Length

0.015Manning's n

ft/ft0.005Slope

ft4.70Wetted Perimeter

ft/s3.70Average Velocity

hours0.022
Segment Time of 
Concentration

Segment #5:  TR-55 Channel Flow

ft²3.1Flow Area

ft119.00Hydraulic Length

0.015Manning's n
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-7 Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

Segment #5:  TR-55 Channel Flow

ft/ft0.005Slope

ft6.30Wetted Perimeter

ft/s4.38Average Velocity

hours0.008
Segment Time of 
Concentration

Time of Concentration (Composite)

hours0.083
Time of Concentration 
(Composite)
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-7 Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-8 Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results

Segment #1:  TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.020Slope

in3.402 Year 24 Hour Depth

ft/s1.42Average Velocity

hours0.020
Segment Time of 
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft92.00Hydraulic Length

TrueIs Paved?

ft/ft0.013Slope

ft/s2.29Average Velocity

hours0.011
Segment Time of 
Concentration

Segment #3:  TR-55 Channel Flow

ft²1.2Flow Area

ft235.00Hydraulic Length

0.015Manning's n

ft/ft0.009Slope

ft3.90Wetted Perimeter

ft/s4.29Average Velocity

hours0.015
Segment Time of 
Concentration

Time of Concentration (Composite)

hours0.083
Time of Concentration 
(Composite)
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-8 Imp

Return Event:  1 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA 8A Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

Gauged Event (1.3 
in)

Storm Event

years1Return Event

hours120.000Duration

in1.25Depth

hours0.083
Time of Concentration 
(Composite)

acres0.470Area (User Defined)

hours0.011
Computational Time 
Increment

hours1.100Time to Peak (Computed)

ft³/s1.20Flow (Peak, Computed)

hours0.050Output Increment

hours1.100
Time to Flow (Peak 
Interpolated Output)

ft³/s1.20
Flow (Peak Interpolated 
Output)

Drainage Area

98.000SCS CN (Composite)

acres0.470Area (User Defined)

in0.20
Maximum Retention 
(Pervious)

in0.04
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in1.03
Cumulative Runoff Depth 
(Pervious)

ft³1,765.08Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³1,766.00Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration 
(Composite)

hours0.011
Computational Time 
Increment

284.057
Unit Hydrograph Shape 
Factor

0.440K Factor
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA 8A Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

3.544Receding/Rising, Tr/Tp

ft³/s3.73Unit peak, qp

hours0.056Unit peak time, Tp

hours0.489Unit receding limb, Tr

hours0.544Total unit time, Tb
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA 8B Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

Gauged Event (1.3 
in)

Storm Event

years1Return Event

hours120.000Duration

in1.25Depth

hours0.083
Time of Concentration 
(Composite)

acres0.270Area (User Defined)

hours0.011
Computational Time 
Increment

hours1.100Time to Peak (Computed)

ft³/s0.69Flow (Peak, Computed)

hours0.050Output Increment

hours1.100
Time to Flow (Peak 
Interpolated Output)

ft³/s0.69
Flow (Peak Interpolated 
Output)

Drainage Area

98.000SCS CN (Composite)

acres0.270Area (User Defined)

in0.20
Maximum Retention 
(Pervious)

in0.04
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in1.03
Cumulative Runoff Depth 
(Pervious)

ft³1,013.98Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³1,014.00Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration 
(Composite)

hours0.011
Computational Time 
Increment

284.057
Unit Hydrograph Shape 
Factor

0.440K Factor
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA 8B Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

3.544Receding/Rising, Tr/Tp

ft³/s2.14Unit peak, qp

hours0.056Unit peak time, Tp

hours0.489Unit receding limb, Tr

hours0.544Total unit time, Tb
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA1-Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

Gauged Event (1.3 
in)

Storm Event

years1Return Event

hours120.000Duration

in1.25Depth

hours0.083
Time of Concentration 
(Composite)

acres0.140Area (User Defined)

hours0.011
Computational Time 
Increment

hours1.100Time to Peak (Computed)

ft³/s0.36Flow (Peak, Computed)

hours0.050Output Increment

hours1.100
Time to Flow (Peak 
Interpolated Output)

ft³/s0.36
Flow (Peak Interpolated 
Output)

Drainage Area

98.000SCS CN (Composite)

acres0.140Area (User Defined)

in0.20
Maximum Retention 
(Pervious)

in0.04
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in1.03
Cumulative Runoff Depth 
(Pervious)

ft³525.77Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³526.00Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration 
(Composite)

hours0.011
Computational Time 
Increment

284.057
Unit Hydrograph Shape 
Factor

0.440K Factor
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA1-Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

3.544Receding/Rising, Tr/Tp

ft³/s1.11Unit peak, qp

hours0.056Unit peak time, Tp

hours0.489Unit receding limb, Tr

hours0.544Total unit time, Tb
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-2 Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

Gauged Event (1.3 
in)

Storm Event

years1Return Event

hours120.000Duration

in1.25Depth

hours0.113
Time of Concentration 
(Composite)

acres1.450Area (User Defined)

hours0.015
Computational Time 
Increment

hours1.120Time to Peak (Computed)

ft³/s3.27Flow (Peak, Computed)

hours0.050Output Increment

hours1.100
Time to Flow (Peak 
Interpolated Output)

ft³/s3.23
Flow (Peak Interpolated 
Output)

Drainage Area

98.000SCS CN (Composite)

acres1.450Area (User Defined)

in0.20
Maximum Retention 
(Pervious)

in0.04
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in1.03
Cumulative Runoff Depth 
(Pervious)

ft³5,445.47Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³5,446.00Volume

SCS Unit Hydrograph Parameters

hours0.113
Time of Concentration 
(Composite)

hours0.015
Computational Time 
Increment

284.057
Unit Hydrograph Shape 
Factor

0.440K Factor
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-2 Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

3.544Receding/Rising, Tr/Tp

ft³/s8.44Unit peak, qp

hours0.076Unit peak time, Tp

hours0.666Unit receding limb, Tr

hours0.741Total unit time, Tb
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-3 Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

Gauged Event (1.3 
in)

Storm Event

years1Return Event

hours120.000Duration

in1.25Depth

hours0.083
Time of Concentration 
(Composite)

acres1.390Area (User Defined)

hours0.011
Computational Time 
Increment

hours1.100Time to Peak (Computed)

ft³/s3.54Flow (Peak, Computed)

hours0.050Output Increment

hours1.100
Time to Flow (Peak 
Interpolated Output)

ft³/s3.54
Flow (Peak Interpolated 
Output)

Drainage Area

98.000SCS CN (Composite)

acres1.390Area (User Defined)

in0.20
Maximum Retention 
(Pervious)

in0.04
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in1.03
Cumulative Runoff Depth 
(Pervious)

ft³5,220.14Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³5,222.00Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration 
(Composite)

hours0.011
Computational Time 
Increment

284.057
Unit Hydrograph Shape 
Factor

0.440K Factor
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-3 Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

3.544Receding/Rising, Tr/Tp

ft³/s11.03Unit peak, qp

hours0.056Unit peak time, Tp

hours0.489Unit receding limb, Tr

hours0.544Total unit time, Tb
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-4 Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

Gauged Event (1.3 
in)

Storm Event

years1Return Event

hours120.000Duration

in1.25Depth

hours0.083
Time of Concentration 
(Composite)

acres0.860Area (User Defined)

hours0.011
Computational Time 
Increment

hours1.100Time to Peak (Computed)

ft³/s2.19Flow (Peak, Computed)

hours0.050Output Increment

hours1.100
Time to Flow (Peak 
Interpolated Output)

ft³/s2.19
Flow (Peak Interpolated 
Output)

Drainage Area

98.000SCS CN (Composite)

acres0.860Area (User Defined)

in0.20
Maximum Retention 
(Pervious)

in0.04
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in1.03
Cumulative Runoff Depth 
(Pervious)

ft³3,229.73Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³3,231.00Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration 
(Composite)

hours0.011
Computational Time 
Increment

284.057
Unit Hydrograph Shape 
Factor

0.440K Factor
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-4 Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

3.544Receding/Rising, Tr/Tp

ft³/s6.82Unit peak, qp

hours0.056Unit peak time, Tp

hours0.489Unit receding limb, Tr

hours0.544Total unit time, Tb
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-7 Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

Gauged Event (1.3 
in)

Storm Event

years1Return Event

hours120.000Duration

in1.25Depth

hours0.083
Time of Concentration 
(Composite)

acres0.130Area (User Defined)

hours0.011
Computational Time 
Increment

hours1.100Time to Peak (Computed)

ft³/s0.33Flow (Peak, Computed)

hours0.050Output Increment

hours1.100
Time to Flow (Peak 
Interpolated Output)

ft³/s0.33
Flow (Peak Interpolated 
Output)

Drainage Area

98.000SCS CN (Composite)

acres0.130Area (User Defined)

in0.20
Maximum Retention 
(Pervious)

in0.04
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in1.03
Cumulative Runoff Depth 
(Pervious)

ft³488.21Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³488.00Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration 
(Composite)

hours0.011
Computational Time 
Increment

284.057
Unit Hydrograph Shape 
Factor

0.440K Factor
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-7 Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

3.544Receding/Rising, Tr/Tp

ft³/s1.03Unit peak, qp

hours0.056Unit peak time, Tp

hours0.489Unit receding limb, Tr

hours0.544Total unit time, Tb

Page 33 of 3527 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/21/2024

PondPack CONNECT Edition
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
Center2024-07-31 WQ.ppc



WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-8 Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

Gauged Event (1.3 
in)

Storm Event

years1Return Event

hours120.000Duration

in1.25Depth

hours0.083
Time of Concentration 
(Composite)

acres0.700Area (User Defined)

hours0.011
Computational Time 
Increment

hours1.100Time to Peak (Computed)

ft³/s1.78Flow (Peak, Computed)

hours0.050Output Increment

hours1.100
Time to Flow (Peak 
Interpolated Output)

ft³/s1.78
Flow (Peak Interpolated 
Output)

Drainage Area

98.000SCS CN (Composite)

acres0.700Area (User Defined)

in0.20
Maximum Retention 
(Pervious)

in0.04
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in1.03
Cumulative Runoff Depth 
(Pervious)

ft³2,628.85Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³2,630.00Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration 
(Composite)

hours0.011
Computational Time 
Increment

284.057
Unit Hydrograph Shape 
Factor

0.440K Factor
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WQ

Scenario:  base

Storm Event:  Gauged Event (1.3 in)Label:  PDA-8 Imp

Return Event:  1 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

3.544Receding/Rising, Tr/Tp

ft³/s5.55Unit peak, qp

hours0.056Unit peak time, Tp

hours0.489Unit receding limb, Tr

hours0.544Total unit time, Tb

Page 35 of 3527 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/21/2024

PondPack CONNECT Edition
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
Center2024-07-31 WQ.ppc



R
E

F
E

R
E

N
C

E
O

N
LY

R
E

F
E

R
E

N
C

E
O

N
LY





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Scenario:  25 year
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PROPOSED OFFICE BUILDING

PROPOSED PARKING
EXPANSION (MAIN OFFICE)





Conduit FlexTable: Combined Pipe/Node Report
Hydraulic 

Grade Line 
(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Elevation 
Ground 
(Stop)

(ft)

Elevation 
Ground 
(Start)

(ft)

Cover 
(Stop)

(ft)

Cover 
(Start)

(ft)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

V
(ft/s)

Capacity 
(Full Flow)

(cfs)

Flow
(cfs)

Manning's 
n

MaterialConduit 
Description

Dia.
(in)

Slope 
(Calc)
(ft/ft)

Length 
(Unified)

(ft)

System 
Intensity

(in/h)

System 
Flow Time

(min)

Upstream 
Inlet Area
(acres)

Stop NodeStart NodeLabel

6.886.9513.7710.196.172.445.105.253.9718.4711.500.013ConcreteCircle - 30.0 in30.00.002074.07.06.670.130EX MH-1EX I-1EX P-6

6.926.8813.7513.776.256.175.005.108.4841.7020.680.013ConcreteCircle - 30.0 in30.00.01039.75.611.23(N/A)Ex MH-82EX MH-1EX P-16

6.186.9211.0613.754.156.254.415.005.0121.5920.670.013ConcreteCircle - 30.0 in30.00.0028213.05.611.25(N/A)Ex MH-76Ex MH-82Ex P-17

6.798.2311.0610.563.351.706.467.6111.7521.912.420.013ConcreteCircle - 15.0 in15.00.115010.07.65.000.370Ex MH-76Ex F-1Ex P-18

5.876.1810.6211.064.004.154.124.415.8825.6821.930.013ConcreteCircle - 30.0 in30.00.003974.05.411.95(N/A)Ex MH-77Ex MH-76Ex P-19

7.527.7810.629.942.752.026.626.674.003.154.910.013ConcreteCircle - 15.0 in15.00.002421.07.65.000.750Ex MH-77Ex F-2Ex P-20

4.815.8710.0010.624.404.003.104.126.8630.0525.250.013ConcreteCircle - 30.0 in30.00.0054190.05.412.16(N/A)Ex StormEx MH-77Ex P-21

8.438.8910.7211.501.661.867.818.394.025.751.620.015ConcreteCircle - 15.0 in15.00.010555.07.65.000.300I-11FES-1P-1

8.498.6710.7310.761.581.497.908.023.293.962.160.015ConcreteCircle - 15.0 in15.00.005024.07.65.000.400I-10I-9P-2

8.178.4311.8210.723.071.666.757.064.3912.449.850.015ConcreteCircle - 24.0 in24.00.004077.07.65.230.710MH-3I-11P-3

8.438.4810.7210.731.661.587.567.653.856.623.670.015ConcreteCircle - 18.0 in18.00.005317.07.65.120.250I-11I-10P-3a

7.638.1711.5111.823.383.076.136.754.1311.579.710.015ConcreteCircle - 24.0 in24.00.0035178.07.45.52(N/A)I-12MH-3P-4

6.957.6310.1911.512.443.385.756.134.1911.5811.060.015ConcreteCircle - 24.0 in24.00.0035109.07.26.240.260EX I-1I-12P-5

10.5210.6211.8712.411.751.758.879.413.123.961.720.015ConcreteCircle - 15.0 in15.00.0050108.07.65.000.280I-2I-1P-6

10.2410.5213.4011.873.691.758.468.873.034.543.710.013ConcreteCircle - 15.0 in15.00.004983.07.45.580.340MH-4I-2P-7

10.4710.5312.8112.812.952.838.618.732.353.962.880.015ConcreteCircle - 15.0 in15.00.005024.07.65.000.440I-4I-3P-8

10.2410.4713.4012.813.602.958.558.614.002.554.910.015ConcreteCircle - 15.0 in15.00.002129.06.09.500.320MH-4I-4P-9

7.9610.2412.5613.404.193.696.878.214.446.227.840.015ConcreteCircle - 18.0 in18.00.0047287.05.99.63(N/A)I-6MH-4P-10

7.747.7512.5612.434.193.947.127.242.393.960.660.015ConcreteCircle - 15.0 in15.00.005024.07.65.000.090I-6I-5P-11

7.677.7412.6812.564.424.196.266.374.8413.8610.350.015ConcreteCircle - 24.0 in24.00.005022.05.710.700.460MH-1I-6P-12

9.599.8012.6812.062.383.699.057.121.5216.581.870.015ConcreteCircle - 15.0 in15.0-0.087722.07.65.000.270MH-1I-7P-13

7.017.6713.6412.685.864.425.786.264.9313.7911.710.015ConcreteCircle - 24.0 in24.00.004997.05.710.78(N/A)MH-2MH-1P-14

6.886.9013.7713.646.175.865.105.285.0225.1311.590.015ConcreteCircle - 30.0 in30.00.005036.05.611.11(N/A)EX MH-1MH-2P-15

10.5010.5013.5512.473.301.979.009.250.263.960.320.015ConcreteCircle - 15.0 in15.00.005050.07.65.000.140I-4AI-4BP-22

10.4710.5012.8113.552.953.308.619.000.983.931.200.015ConcreteCircle - 15.0 in15.00.004979.06.58.160.150I-4I-4AP-23

7.618.7213.8812.696.153.496.487.954.885.623.670.015ConcreteCircle - 15.0 in15.00.0101146.07.65.000.530WQ1 UnitI-2 (WQ2)P-24

5.527.6111.1713.885.506.154.426.484.805.255.610.015ConcreteCircle - 15.0 in15.00.0088234.07.55.500.300EX WQ UnitWQ1 UnitP-25

3.425.5211.0011.177.255.402.254.277.1911.1610.660.013ConcreteCircle - 18.0 in18.00.0113179.07.26.310.770O-12EX WQ UnitP-26

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-16668/21/2024

StormCAD
[10.03.04.53]Bentley Systems, Inc.  Haestad Methods Solution Center2024-07-31 Storm Pipe Calcs-1.stsw

NOTE: EXISTING PIPE CONDUITS DESIGNED IN 2015 WITH A MANNING'S N=0.013
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INLET SHAPING
(NOT BY CONTECH)

CURB IF APPLICABLE
(NOT BY CONTECH)

AA

VAULT WIDTH

PLAN VIEW

SECTION A-A1
THROAT INLET (-T)

VA
U

LT
 L

EN
G

TH

SDR 35 OUTLET COUPLING CAST
 INTO PRECAST VAULT WALL

(OUTLET PIPE LOCATION MAY VARY)

TREE FRAME AND GRATE
CAST INTO TOP SLAB

CLEAN OUT FRAME AND
COVER CAST INTO TOP SLAB

TOP SLAB

ENERGY DISSIPATION ROCKS

GALVANIZED ANGLE NOSING

CURB AND GUTTER
(NOT BY CONTECH)
SEE FILTERRA STANDARD OFFLINE
CURB INLET DETAIL SHEET

STREET

4" - 6"Ø UNDERDRAIN
FLOWKIT (VARIES BY SIZE)
PROVIDED BY CONTECH

21" FILTERRA MEDIA, TYP.
PROVIDED BY CONTECH

6" UNDERDRAIN
STONE LAYER, TYP.

PROVIDED BY CONTECH

3" MULCH LAYER, TYP.
PROVIDED BY CONTECH

TREE GRATE

CLEAN OUT

CURB INLET OPENING
(NOT UTILIZED ON -P CONFIGURATION)

STREET

PLANT (NOT BY CONTECH)

2"Ø IRRIGATION
PORT, TYP.

3 PLACES

3'
-6

1 2"
 (3

.5
4'

)
IN

V.
 T

O
 T

O
P

SECTION A-A2
PIPE INLET (-P)

ENERGY DISSIPATION ROCKS
AT EACH PIPE INLET

4'
-1

" (
4.

08
') 

M
IN

5'
-5

" (
5.

42
') 

M
AX

IN
V.

 T
O

 T
O

P

6"Ø MAX SDR 35 INLET COUPLER (CAST-IN)

2'
-6

"
1'

-7
" M

IN
2'

-1
1"

 M
AX

SECTION B-B

VA
R

IE
S 

BA
SE

D
 O
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C

O
N

FI
G

U
R

AT
IO

N
(S

EE
 S

EC
TI

O
N

A-
A1

 A
N

D
 A

-A
2)

B

B

PRECAST
TOP SLAB

STANDARD 90° NOSING
(OTHER NOSING AVAILABLE

UPON REQUEST)

CAST-IN-PLACE GUTTER
AND THROAT OPENING
(BY CONTRACTOR PER

LOCAL STANDARDS)
#4 DOWEL BARS @ 12" O.C. BY
CONTECH TO BE BENT AS
NECESSARY BY CONTRACTOR
PRIOR TO INSTALLATION OF
CAST-IN-PLACE GUTTER

THROAT PROTECTION DEVICE
DO NOT REMOVE - LEAVE IN
PLACE UNTIL SITE IS STABILIZED
AND FILTERRA IS ACTIVATED

PRECAST VAULT WALL

STANDARD CURB INLET DETAIL

4"-6" CLEAR
THROAT

OPENING

FT CONFIGURATION
(OPTIONS: THROAT INLET "-T", PIPE INLET "-P")

VAULT
SIZE

(L x W)

MEDIA
AREA
(SF)

LONG SIDE INLET
DESIG. / PART NO.

SHORT SIDE INLET
DESIG. / PART NO. AVAILABILITY OUTLET

PIPE DIA
MIN. NO. OF INLET
PIPES (-P ONLY)

4 x 4 16 FT0404 FT0404 ALL 4" SDR 35 1
6 x 4 24 FT0604 FT0406 ALL 4" SDR 35 1

8 x 4 32 FT0804 FT0408 ALL
(EXCEPT DE,MD,NJ,PA,VA,WV) 4" SDR 35 1

7.83 x 4.5 35 FT078045 FT045078 DE,MD,NJ,PA,VA.WV
ONLY 4" SDR 35 1

6 x 6 36 FT0606 FT0606 ALL
(EXCEPT CA, TX) 4" SDR 35 1

8 x 6 48 FT0806 FT0608 ALL 4" SDR 35 1

10 x 6 60 FT1006 FT0610 ALL
(EXCEPT CA, TX) 6" SDR 35 2

8 x 8 64 FT0808 FT0808 CA, TX ONLY 6" SDR 35 2

12 x 6 72 FT1206 FT0612 ALL
(EXCEPT TX) 6" SDR 35 2

10 x 8 80 FT1008 FT0810 CA, TX ONLY 6" SDR 35 2

13 x 7 91 FT1307 FT0713 ALL
(EXCEPT CA, TX) 6" SDR 35 2

12 x 8 96 FT1208 FT0812 CA, TX ONLY 6" SDR 35 2
14 x 8 112 FT1408† N/A ALL 6" SDR 35 3

16 x 8 128 FT1608† N/A ALL
(EXCEPT OR,WA) 6" SDR 35 3

15 x 9 135 FT1509† N/A OR,WA ONLY 6" SDR 35 3
18 x 8 144 FT1808† N/A CALL CONTECH 6" SDR 35 3
20 x 8 160 FT2008† N/A CALL CONTECH 6" SDR 35 4
22 x 8 176 FT2208† N/A CALL CONTECH 6" SDR 35 4

†UTILIZES (2) CURB OPENINGS WITH MIN 6" SPACING INTERNAL PIPE CONFIGURATION MAY VARY DEPENDING ON VAULT SIZE

FILTERRA OFFLINE (FT)
CONFIGURATION DETAIL
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(PROVIDE Z-LOK GASKET & CONCRETE COLLAR)
INV IN 6.48 (15" RCP)
INV IN 10.47 (6" PVC)
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RIM 13.01
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