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Existing Conditions  

The subject site is located at 797 Boston Road in Groton, MA. The site consists of one corner parcel 

totaling 117,594 square feet (2.7 acres). The subject site is located within the Residential-

Agricultural zoning district and the Water Resources Protection Overlay District III, located at the 

signalized intersection of Forge Village Road (Route 225) and Boston Road (Route 119) in Groton. 

Residential abutters, commercial spaces, and small businesses surround this property on all sides. 

The existing topography has a 1-5% grade sloping from northwest to the east and southeast, with 

elevations ranging from 269 to 260 feet, allowing runoff to cultivate on the southeast side of the 

property. The property previously had a wooden barn with gravel access from both Boston Road and 

Forge Village Road. This barn has since been removed and has gravel sections and remnants of 

where the structure used to remain on the site. The property is primarily cleared of trees except for a 

small section of woods near the intersection of Forge and Boston Road and adjacent to the residential 

abutters to the east.  

The site has soil categorized as Quonset Sandy Loam, corresponding to Hydrologic Group A. Soil 

testing conducted on site confirms this soil type. The existing property has no impervious surfaces 

other than the remaining gravel sections and a small section of concrete which is to be removed. 

Additionally, the site does not feature any stormwater treatment and most of the site flows downhill 

towards an existing depression onsite adjacent to the eastern abutter.   

The existing electricity is overhead, connecting from a utility pole located on Forge Village Road to 

the north side of the site. The underground water line connection is also from Forge Village Road 

connecting to the north side of the property, the underground gas line connection is from Boston 

Road. No sewerage connection exists for the site as it is located just outside the sewer district 

improvements.  

The site hydrology is simple with the edge of the watershed starting at the back of the existing 

sidewalk at the intersection of Forge Village Road and Boston Road and flowing down and across the 

site to the southeast where it eventually enters the existing depression at the bottom corner of the 

site prior to overflowing to the eastern abutters downslope denoted as Analysis Point #1 (AP1).  

Proposed Conditions  

The project calls for the construction of two twelve (12) unit age restricted housing buildings with 

associated parking, utilities, drainage, and amenities. The project is comprised of 12 one-bedroom 

units and 12 two-bedroom units and is proposed at 50% affordability per the requirements of age 
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restricted housing in Groton. A proposed driveway will be constructed at the existing curb cut on 

Forge Village Roud (Route 225) with emergency access only to Boston Road (Route 119). Parking and 

impervious surfaces are increased from the existing condition but remain under the impervious 

requirements. 

The existing curb and sidewalk onto the drive from Boston Road is to be reconnected, and a new curb 

and sidewalk will be cut along Boston Road for the proposed emergency access driveway. Our main 

site access is from Forge Village Road (Route 225) where 24 proposed parking spaces are proposed 

adjacent and in close proximity to the building entrances, 4 of which are accessible spaces. On either 

side of the driveway, both north and south, are two proposed, two-story buildings with 12 units each, 

totaling 24 units. The proposed impervious surface will increase to 21%± and comply with the Town 

of Groton requirements. Green space will also be created surrounding each of the buildings, with a 

larger open space on the west side of the parcel creating a buffer between the residential units and 

the existing signalized intersection. The existing wooded areas are proposed to be adjusted slightly 

due to the new gazebo area and driveway; however, they are to remain adjacent to the residential 

abutters to the east of the proposed project to the extent possible. Pedestrian access will be improved 

around the perimeter of the buildings including entry ways on the parking lot adjacent and driveway 

sides of the buildings, as well as a proposed sidewalk connecting the building on the south of the 

driveway to the northwest property line and gazebo and into the signalized pedestrian network 

connecting the project to the adjacent commercial amenities. 

There are two (2) main stormwater treatment programs proposed within the new development. The 

first main treatment best management practices drain to the section of porous pavement located 

within the development. The northwestern portion of the side and both buildings will drain into this 

porous pavement system before infiltration into the ground. Any overflow will be captured via a 

perforated underdrain within the porous pavement system and outlet towards Analysis Point #1. 

Treatment train #2 handles the remainder of the sites overland flow which does not enter the porous 

pavement treatment system. This will enter a rain garden and then swale around the rear of 

building #2 and stage in a shallow infiltration area.   

Stormwater Management Standards 

Standard 1: No new untreated discharges 

The Massachusetts Stormwater Handbook requires that the project demonstrates that no new 

stormwater conveyances (e.g. outfalls) discharge untreated stormwater directly to or cause erosion in 

wetlands or waters of the Commonwealth. 
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The proposed project will not discharge stormwater directly to, or cause erosion in, wetlands or water 

of the Commonwealth and will treat stormwater prior to discharge or infiltration. 

BMP’s have been proposed to treat stormwater collected from the newly paved areas. The new 

discharges have been designed to outlet to flared end sections with riprap to minimize any erosion to the 

isolated vegetated wetland. The table below shows the average flow rate for the 2-year storm event in feet per 

second (fps). 

Storm Event  2-year 

Underdrain (Porous) (fps) 0.00 

Overflow (Rain Garden) (fps) 0.00 

 

Standard 2: Post-development peak discharge rates not to 
exceed pre-development peak discharge rates. 

Post-development peak discharge rates do not exceed the pre-development peak discharge rates and 

total runoff volumes for all storm events. The proposed condition reduces rates by collecting and 

controlling the stormwater runoff within the porous pavement stormwater management system. 

Storm Event 2-year 10-year 25-year 100-year 

Pre-Development Rates (cfs) AP1 0.00 0.00 0.00 0.12 

Volume (cf) 0.00 0.00 0.00 336 

Post-Development Rates (cfs) AP1 0.00 0.00 0.00 0.00 

Volume (cf) 0.00 0.00 0.00 0.00 

Rate Reductions (cfs) 0.00 0.00 0.00 -0.12 

Volume Reductions (cf) 0.00 0.00 0.00 -336 

Standard 3: Minimize or eliminate loss of annual recharge to 
groundwater. 

Groundwater recharge will be accomplished using the surface infiltration and subsurface practices. 

As shown in the table summary for Standard 2, the project decreases the total volume of runoff for 

all storm events except for a runoff volume increase to Analysis Point #1 during the 100-year storm 
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event.  This reduction in volume is generated by collecting and infiltrating a significant portion of 

the proposed impervious surfaces created on site.  

 

Recharge Volume Requirement:  

Rv = F x impervious area  

Rv = Required Recharge Volume, expressed in Ft3, cubic yards, or acre-feet 

F= Target Depth Factor associated with each Hydrologic Soil Group  

Impervious Area = pavement and rooftop area on site 

Recharge volume for the entire site: 

Soil A: 

Rv=0.60 in * 29,141 sf * 1 ft / 12 in = 1,457 cf recharge 

Soil B: 

No B soils were found on site.  

Soil C: 

No C soils were found on site.  

Soil D: 

No D soils were found on site.  

Total Recharge Required: 

Rv= 1,197 cf total recharge required  

 

Total recharge provided: 

Porous Pavement = 500 cf below outlet 

Rain garden = 2,000 cf below outlet 

Total site recharge provided = 2,500 cf recharge volume > 1,457 cf required 

 

Drawdown Within 72 Hours  

Porous Pavement: 500 cf / [(2.41 in/hr)(1 ft/12 in)(3,750 sf)] = 0.3 hours < 72 hours, OK 

 

Rain Garden: 2,000 cf / [(2.41 in/hr)(1 ft/12 in)(1,573 sf)] = 6.3 hours < 72 hours, OK 

 

 

Water Quality Volume  

Calculated as Vwq = (Dwq/12 inches/foot) * (Aimp * 43,560 square feet/acre), where: 

Vwq = required water quality volume (in cubic feet) 
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Dwq = water quality depth: one-inch for discharges within a Zone II or Interim Wellhead 

Protection Area, to or near another critical area, runoff from a LUHPPL, or exfiltration to soils 

with infiltration rate greater than 2.4 inches/hour or greater; ½ inch for discharges near or to 

other areas.  

Aimp = impervious area (in acres) 

Aimp = Impervious Area of Subcatchments onsite = 29,141 SF  

Dwq = 1 inch 

Vwq = (1 inch / 12 inches / foot) * (29,141 S.F.) = 2,428 C.F. 

Total Water Quality Volumes from proposed BMP’s = 2,500 cf > 2,428 cf OK  

 

Rain Garden: 

Rain Garden = (1 inch / 12 inches / foot) * (849 S.F.) = 71 C.F. 

 Storage from Stage Storage Table = 2,000 CF 

 2,000 CF > 71 CF  

Sediment forebay = 0.1 * 71 C.F = 7 C.F 

 Designed sediment forebays = 100 CF 

 100 CF > 7 CF OK 

Porous Pavement: 

Porous pavement = (1 inch / 12 inches / foot) * (28,295 S.F.) = 2,358 C.F. 

 Storage from Stage Storage Table = 400 CF 

 500 CF ≠ 2,358 CF: NOT OK 

Site meets overall WQ requirements weighted onsite.  

Total Water Quality Volumes from proposed BMP’s = 2,500 cf > 2,428 cf OK  
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Standard 4: Stormwater management system to remove 80% of 
the average annual load of Total Suspended Solids (TSS) 

The stormwater management system is designed to remove >80% annual total suspended solids 

(TSS) from the proposed onsite impervious.  

The stormwater management system is designed to remove 80% of the average annual total 

suspended solids (TSS) from the proposed development.  

TSS Removal Calculation  

Treatment Train #1 to Porous Pavement 

• Porous Pavement: 80% TSS Removal with incorporated Pre-Treatment 

100% * 80% = 80% 

100% - 80% = 20% 

TSS Removal of the proposed drainage = 80% 

 

Pretreatment Train #2 to Rain Garden 

• Rain Garden with sediment forebay: 80% TSS Removal 

100% * 80% = 80% 

100% - 80% = 20% 

TSS Removal of the proposed drainage = 80% 

 

Total TSS Removal rate = 80% ≥ 80%, OK 
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Standard 5: Land uses with higher potential pollutant loads. 

The development is not considered a land use that generally produces higher potential pollutant 

loads. 

Standard 6: Stormwater discharges to critical areas 

This site is not located within or adjacent to a Critical Area.   

Standard 7: Redevelopment projects 

The project is not considered a redevelopment project. 

Standard 8: Control construction-related impacts 

The project will install erosion and sediment controls prior to any earthwork activity. Erosion control 

barriers will be placed down slope from the proposed construction to prevent erosion and 

sedimentation into the surrounding areas. The barriers will be maintained and inspected 

periodically during construction; sediment buildup will be removed, and any damaged barrier will be 

replaced as needed. See site plan SWPPP once submitted.  

Standard 9: Long-term operation and maintenance plan 

See Appendix A for the operation and maintenance requirements of the stormwater management 

system. 

Standard 10: No illicit discharges 

An illicit discharge compliance statement will be provided by the property owner under separate 

cover. 
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Appendix A: Operation and Maintenance 

Plan 
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Rain Garden 

System Owner: 119 Partners LLC (Or Future Owner) 

(Per DEP Stormwater Structural BMP’s Vol 2) 

Rain Garden: Rain Gardens shall be inspected monthly with any trash being removed. Inspect the 

soil and repair any eroded areas monthly. Re-mulch void areas as needed. Treat any diseased 

vegetation as needed, removing and replacing any dead vegetation twice per year (spring and fall). 

Remove invasive species as needed to prevent these species from spreading into the bioretention 

area. Replace mulch every two years, in the early spring. 

 

Date  Inspector  Condition  Maintenance Performed* 

    

    

    

    

    

    

    

    

    

    

    

    

*Evidence of maintenance (i.e. receipts) must be provided. 
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Porous Pavement 

System Owner: 119 Partners LLC (Or Future Owner) 

(Per DEP Stormwater Structural BMP’s Vol 2) 

In most porous pavement designs, the pavement itself acts as pretreatment to the stone 

reservoir below. Consequently, frequent cleaning and maintenance of the pavement surface 

is critical to prevent clogging. To keep the surface clean, frequent vacuum sweeping along 

with jet washing of asphalt and concrete pavement is required. No winter sanding shall be 

conducted on the porous surface. As discussed, designs that include an “overflow edge” 

provide a backup in case the surface clogs. If the surface clogs, stormwater will flow over 

the surface and into the trench, where some infiltration and treatment will occur. For proper 

maintenance: 
• Post signs identifying porous pavement areas. 

• Minimize salt use during winter months. If drinking water sources are located nearby 

(see setbacks), porous pavements may not be allowed. 

• No winter sanding is allowed. 

• Keep landscaped areas well maintained to prevent soil from being transported 

onto the pavement. 

• Clean the surface using vacuum sweeping machines monthly. For paving stones, 

periodically add joint material (sand) to replace material that has been transported. 

• Regularly monitor the paving surface to make sure it drains properly after storms. 

• Never reseal or repave with impermeable materials. 

• Inspect the surface annually for deterioration or spalling. 

• Periodically reseed grass pavers to fill in bare spots. 

• Attach rollers to the bottoms of snowplows to prevent them from catching on the edges 

of grass pavers and some paving stones. 
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Date  Inspector  Condition  Maintenance Performed* 

    

    

    

    

    

    

    

    

    

    

    

    

*Evidence of maintenance (i.e. receipts) must be provided. 
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

98,934 39 >75% Grass cover, Good, HSG A  (S101)

6,365 72 Dirt roads, HSG A  (S101)

5,875 98 Paved parking, HSG A  (S101)

16,689 30 Woods, Good, HSG A  (S101)

127,863 42 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

127,863 HSG A S101

0 HSG B

0 HSG C

0 HSG D

0 Other

127,863 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=127,863 sf   4.59% Impervious   Runoff Depth>1.23"Subcatchment S101: S101
   Flow Length=427'   Tc=24.9 min   CN=42   Runoff=1.93 cfs  13,069 cf

Peak Elev=262.01'  Storage=4,904 cf   Inflow=1.93 cfs  13,069 cfPond 1P: Existing Detention Pond
   Discarded=0.30 cfs  10,800 cf   Primary=0.12 cfs  336 cf   Outflow=0.42 cfs  11,136 cf

   Inflow=0.12 cfs  336 cfLink AP1: Abutters
   Primary=0.12 cfs  336 cf

Total Runoff Area = 127,863 sf   Runoff Volume = 13,069 cf   Average Runoff Depth = 1.23"
95.41% Pervious = 121,988 sf     4.59% Impervious = 5,875 sf
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Summary for Subcatchment S101: S101

Runoff = 1.93 cfs @ 12.45 hrs,  Volume= 13,069 cf,  Depth> 1.23"
     Routed to Pond 1P : Existing Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.56"

Area (sf) CN Description
98,934 39 >75% Grass cover, Good, HSG A
16,689 30 Woods, Good, HSG A
5,875 98 Paved parking, HSG A
6,365 72 Dirt roads, HSG A

127,863 42 Weighted Average
121,988 95.41% Pervious Area

5,875 4.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 50 0.0110 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.15"
0.2 6 0.0110 0.52 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.8 37 0.0110 0.73 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.9 54 0.0200 0.99 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.1 12 0.0200 2.28 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
6.3 187 0.0050 0.49 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.5 38 0.0300 1.21 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.3 43 0.1000 2.21 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
24.9 427 Total

Summary for Pond 1P: Existing Detention Pond

Inflow Area = 127,863 sf, 4.59% Impervious,  Inflow Depth > 1.23"    for  100-Year event
Inflow = 1.93 cfs @ 12.45 hrs,  Volume= 13,069 cf
Outflow = 0.42 cfs @ 14.19 hrs,  Volume= 11,136 cf,  Atten= 78%,  Lag= 104.1 min
Discarded = 0.30 cfs @ 14.19 hrs,  Volume= 10,800 cf
Primary = 0.12 cfs @ 14.19 hrs,  Volume= 336 cf
     Routed to Link AP1 : Abutters

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 262.01' @ 14.19 hrs   Surf.Area= 5,429 sf   Storage= 4,904 cf

Plug-Flow detention time= 207.3 min calculated for 11,113 cf (85% of inflow)
Center-of-Mass det. time= 142.8 min ( 1,059.7 - 916.9 )
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Volume Invert Avail.Storage Storage Description
#1 260.00' 5,422 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

260.00 215 0 0
261.00 2,056 1,136 1,136
262.00 5,425 3,741 4,876
262.10 5,500 546 5,422

Device Routing     Invert Outlet Devices
#1 Discarded 260.00' 2.410 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 262.00' 120.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Discarded OutFlow  Max=0.30 cfs @ 14.19 hrs  HW=262.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.30 cfs)

Primary OutFlow  Max=0.12 cfs @ 14.19 hrs  HW=262.01'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.12 cfs @ 0.19 fps)

Summary for Link AP1: Abutters

Inflow Area = 127,863 sf, 4.59% Impervious,  Inflow Depth = 0.03"    for  100-Year event
Inflow = 0.12 cfs @ 14.19 hrs,  Volume= 336 cf
Primary = 0.12 cfs @ 14.19 hrs,  Volume= 336 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-Year Type III 24-hr Default 24.00 1 3.15 2

2 10-Year Type III 24-hr Default 24.00 1 4.86 2

3 25-Year Type III 24-hr Default 24.00 1 5.92 2

4 100-Year Type III 24-hr Default 24.00 1 7.56 2



Groton 40B Post Drainage
  Printed  2/16/2024Prepared by Howard Stein Hudson Associates

Page 3HydroCAD® 10.20-4a  s/n 02930  © 2023 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

82,523 39 >75% Grass cover, Good, HSG A  (S201, S202, S203, S204)

26,846 98 Paved parking, HSG A  (S201, S202)

13,477 98 Roofs, HSG A  (S201)

5,017 30 Woods, Good, HSG A  (S203)

127,863 57 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

127,863 HSG A S201, S202, S203, S204

0 HSG B

0 HSG C

0 HSG D

0 Other

127,863 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=79,602 sf   40.53% Impervious   Runoff Depth>0.25"Subcatchment S201: to Porous Pavement
   Tc=636.0 min   CN=63   Runoff=0.07 cfs  1,681 cf

Runoff Area=9,798 sf   82.28% Impervious   Runoff Depth>1.95"Subcatchment S202: to Forebay-1
   Tc=6.0 min   CN=88   Runoff=0.50 cfs  1,593 cf

Runoff Area=21,140 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment S203: Swale to Detention
   Flow Length=313'   Tc=21.8 min   CN=37   Runoff=0.00 cfs  0 cf

Runoff Area=17,323 sf   0.00% Impervious   Runoff Depth>0.00"Subcatchment S204: Direct to Rain Garden
   Tc=6.0 min   CN=39   Runoff=0.00 cfs  0 cf

Peak Elev=261.35'   Inflow=0.00 cfs  0 cfPond 1P: DMH-1
12.0"  Round Culvert  n=0.013  L=70.0'  S=0.0050 '/'   Outflow=0.00 cfs  0 cf

Peak Elev=261.00'  Storage=0 cf   Inflow=0.00 cfs  0 cfPond DP1: Detention Pond #1
   Discarded=0.00 cfs  0 cf   Primary=0.00 cfs  0 cf   Outflow=0.00 cfs  0 cf

Peak Elev=261.24'  Storage=5 cf   Inflow=0.07 cfs  1,681 cfPond PP: Porous Pavement
   Discarded=0.07 cfs  1,677 cf   Primary=0.00 cfs  0 cf   Outflow=0.07 cfs  1,677 cf

Peak Elev=263.36'  Storage=1,071 cf   Inflow=0.50 cfs  1,593 cfPond RG1: Rain Garden #1
   Discarded=0.01 cfs  592 cf   Primary=0.00 cfs  0 cf   Outflow=0.01 cfs  592 cf

   Inflow=0.00 cfs  0 cfLink AP1: AP1
   Primary=0.00 cfs  0 cf

Total Runoff Area = 127,863 sf   Runoff Volume = 3,274 cf   Average Runoff Depth = 0.31"
68.46% Pervious = 87,540 sf     31.54% Impervious = 40,323 sf
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Summary for Subcatchment S201: to Porous Pavement

Runoff = 0.07 cfs @ 21.91 hrs,  Volume= 1,681 cf,  Depth> 0.25"
     Routed to Pond PP : Porous Pavement

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.15"

Area (sf) CN Description
13,477 98 Roofs, HSG A
47,341 39 >75% Grass cover, Good, HSG A
18,784 98 Paved parking, HSG A
79,602 63 Weighted Average
47,341 59.47% Pervious Area
32,261 40.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
636.0 Direct Entry, Prorated Extended TC based on 33" Section

Summary for Subcatchment S202: to Forebay-1

Runoff = 0.50 cfs @ 12.09 hrs,  Volume= 1,593 cf,  Depth> 1.95"
     Routed to Pond RG1 : Rain Garden #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.15"

Area (sf) CN Description
8,062 98 Paved parking, HSG A
1,736 39 >75% Grass cover, Good, HSG A
9,798 88 Weighted Average
1,736 17.72% Pervious Area
8,062 82.28% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S203: Swale to Detention

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"
     Routed to Pond DP1 : Detention Pond #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.15"
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Area (sf) CN Description
16,123 39 >75% Grass cover, Good, HSG A
5,017 30 Woods, Good, HSG A

21,140 37 Weighted Average
21,140 100.00% Pervious Area

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

4.3 25 0.0100 0.10 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.15"

9.4 25 0.0100 0.04 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.15"

6.8 171 0.0070 0.42 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 92 0.0270 1.15 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

21.8 313 Total

Summary for Subcatchment S204: Direct to Rain Garden

Runoff = 0.00 cfs @ 24.00 hrs,  Volume= 0 cf,  Depth> 0.00"
     Routed to Pond RG1 : Rain Garden #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.15"

Area (sf) CN Description
17,323 39 >75% Grass cover, Good, HSG A
17,323 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Pond 1P: DMH-1

Inflow Area = 27,121 sf, 29.73% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Pond DP1 : Detention Pond #1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 261.35' @ 0.00 hrs
Flood Elev= 264.50'

Device Routing     Invert Outlet Devices
#1 Primary 261.35' 12.0"  Round Culvert   L= 70.0'   Ke= 0.500   

Inlet / Outlet Invert= 261.35' / 261.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=261.35'  TW=261.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond DP1: Detention Pond #1

Inflow Area = 127,863 sf, 31.54% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link ap1 : AP1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 261.00' @ 0.00 hrs   Surf.Area= 2,416 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 261.00' 3,953 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

261.00 2,416 0 0
262.00 3,652 3,034 3,034
262.25 3,700 919 3,953

Device Routing     Invert Outlet Devices
#1 Discarded 261.00' 2.410 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 262.00' 70.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=261.00'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=261.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond PP: Porous Pavement

Inflow Area = 79,602 sf, 40.53% Impervious,  Inflow Depth > 0.25"    for  2-Year event
Inflow = 0.07 cfs @ 21.91 hrs,  Volume= 1,681 cf
Outflow = 0.07 cfs @ 21.94 hrs,  Volume= 1,677 cf,  Atten= 0%,  Lag= 1.7 min
Discarded = 0.07 cfs @ 21.94 hrs,  Volume= 1,677 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Pond DP1 : Detention Pond #1
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 261.24' @ 21.94 hrs   Surf.Area= 3,750 sf   Storage= 5 cf

Plug-Flow detention time= 1.2 min calculated for 1,677 cf (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 1,224.5 - 1,223.9 )

Volume Invert Avail.Storage Storage Description
#1 261.24' 3,619 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

261.24 3,750 0.0 0 0
261.25 3,750 40.0 15 15
262.07 3,750 40.0 1,230 1,245
262.08 3,750 15.0 6 1,251
262.32 3,750 15.0 135 1,386
262.33 3,750 40.0 15 1,401
263.66 3,750 40.0 1,995 3,396
263.67 3,750 15.0 6 3,401
263.99 3,750 15.0 180 3,581
264.00 3,750 100.0 37 3,619

Device Routing     Invert Outlet Devices
#1 Discarded 261.24' 2.410 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 261.57' 4.0"  Round Culvert X 2.00   L= 22.0'   Ke= 0.500   

Inlet / Outlet Invert= 261.57' / 261.46'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.07 cfs @ 21.94 hrs  HW=261.24'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=261.24'  TW=261.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond RG1: Rain Garden #1

Inflow Area = 27,121 sf, 29.73% Impervious,  Inflow Depth > 0.70"    for  2-Year event
Inflow = 0.50 cfs @ 12.09 hrs,  Volume= 1,593 cf
Outflow = 0.01 cfs @ 10.95 hrs,  Volume= 592 cf,  Atten= 98%,  Lag= 0.0 min
Discarded = 0.01 cfs @ 10.95 hrs,  Volume= 592 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Pond 1P : DMH-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 263.36' @ 17.83 hrs   Surf.Area= 1,573 sf   Storage= 1,071 cf

Plug-Flow detention time= 297.5 min calculated for 592 cf (37% of inflow)
Center-of-Mass det. time= 173.5 min ( 988.6 - 815.2 )
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Volume Invert Avail.Storage Storage Description
#1 260.49' 2,086 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

260.49 1,573 0.0 0 0
260.50 1,573 40.0 6 6
261.49 1,573 40.0 623 629
261.50 1,573 15.0 2 632
263.99 1,573 15.0 588 1,219
264.00 1,573 100.0 16 1,235
264.50 1,831 100.0 851 2,086

Device Routing     Invert Outlet Devices
#1 Primary 261.91' 12.0"  Round Culvert   L= 93.0'   Ke= 0.500   

Inlet / Outlet Invert= 261.91' / 261.45'   S= 0.0049 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 264.40' 12.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Discarded 260.49' 0.300 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.01 cfs @ 10.95 hrs  HW=260.53'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=260.49'  TW=261.35'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Link AP1: AP1

Inflow Area = 127,863 sf, 31.54% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=79,602 sf   40.53% Impervious   Runoff Depth>0.80"Subcatchment S201: to Porous Pavement
   Tc=636.0 min   CN=63   Runoff=0.21 cfs  5,275 cf

Runoff Area=9,798 sf   82.28% Impervious   Runoff Depth>3.53"Subcatchment S202: to Forebay-1
   Tc=6.0 min   CN=88   Runoff=0.89 cfs  2,885 cf

Runoff Area=21,140 sf   0.00% Impervious   Runoff Depth>0.11"Subcatchment S203: Swale to Detention
   Flow Length=313'   Tc=21.8 min   CN=37   Runoff=0.01 cfs  198 cf

Runoff Area=17,323 sf   0.00% Impervious   Runoff Depth>0.17"Subcatchment S204: Direct to Rain Garden
   Tc=6.0 min   CN=39   Runoff=0.01 cfs  248 cf

Peak Elev=261.47'   Inflow=0.04 cfs  506 cfPond 1P: DMH-1
12.0"  Round Culvert  n=0.013  L=70.0'  S=0.0050 '/'   Outflow=0.04 cfs  506 cf

Peak Elev=261.00'  Storage=9 cf   Inflow=0.05 cfs  705 cfPond DP1: Detention Pond #1
   Discarded=0.05 cfs  704 cf   Primary=0.00 cfs  0 cf   Outflow=0.05 cfs  704 cf

Peak Elev=261.26'  Storage=30 cf   Inflow=0.21 cfs  5,275 cfPond PP: Porous Pavement
   Discarded=0.21 cfs  5,262 cf   Primary=0.00 cfs  0 cf   Outflow=0.21 cfs  5,262 cf

Peak Elev=264.43'  Storage=1,951 cf   Inflow=0.89 cfs  3,133 cfPond RG1: Rain Garden #1
   Discarded=0.01 cfs  719 cf   Primary=0.04 cfs  506 cf   Outflow=0.05 cfs  1,225 cf

   Inflow=0.00 cfs  0 cfLink AP1: AP1
   Primary=0.00 cfs  0 cf

Total Runoff Area = 127,863 sf   Runoff Volume = 8,607 cf   Average Runoff Depth = 0.81"
68.46% Pervious = 87,540 sf     31.54% Impervious = 40,323 sf
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Summary for Subcatchment S201: to Porous Pavement

Runoff = 0.21 cfs @ 21.21 hrs,  Volume= 5,275 cf,  Depth> 0.80"
     Routed to Pond PP : Porous Pavement

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Description
13,477 98 Roofs, HSG A
47,341 39 >75% Grass cover, Good, HSG A
18,784 98 Paved parking, HSG A
79,602 63 Weighted Average
47,341 59.47% Pervious Area
32,261 40.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
636.0 Direct Entry, Prorated Extended TC based on 33" Section

Summary for Subcatchment S202: to Forebay-1

Runoff = 0.89 cfs @ 12.09 hrs,  Volume= 2,885 cf,  Depth> 3.53"
     Routed to Pond RG1 : Rain Garden #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Description
8,062 98 Paved parking, HSG A
1,736 39 >75% Grass cover, Good, HSG A
9,798 88 Weighted Average
1,736 17.72% Pervious Area
8,062 82.28% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S203: Swale to Detention

Runoff = 0.01 cfs @ 15.00 hrs,  Volume= 198 cf,  Depth> 0.11"
     Routed to Pond DP1 : Detention Pond #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.86"
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Area (sf) CN Description
16,123 39 >75% Grass cover, Good, HSG A
5,017 30 Woods, Good, HSG A

21,140 37 Weighted Average
21,140 100.00% Pervious Area

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

4.3 25 0.0100 0.10 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.15"

9.4 25 0.0100 0.04 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.15"

6.8 171 0.0070 0.42 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 92 0.0270 1.15 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

21.8 313 Total

Summary for Subcatchment S204: Direct to Rain Garden

Runoff = 0.01 cfs @ 13.62 hrs,  Volume= 248 cf,  Depth> 0.17"
     Routed to Pond RG1 : Rain Garden #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.86"

Area (sf) CN Description
17,323 39 >75% Grass cover, Good, HSG A
17,323 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Pond 1P: DMH-1

Inflow Area = 27,121 sf, 29.73% Impervious,  Inflow Depth > 0.22"    for  10-Year event
Inflow = 0.04 cfs @ 14.47 hrs,  Volume= 506 cf
Outflow = 0.04 cfs @ 14.47 hrs,  Volume= 506 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.04 cfs @ 14.47 hrs,  Volume= 506 cf
     Routed to Pond DP1 : Detention Pond #1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 261.47' @ 14.47 hrs
Flood Elev= 264.50'

Device Routing     Invert Outlet Devices
#1 Primary 261.35' 12.0"  Round Culvert   L= 70.0'   Ke= 0.500   

Inlet / Outlet Invert= 261.35' / 261.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   



Type III 24-hr  10-Year Rainfall=4.86"Groton 40B Post Drainage
  Printed  2/16/2024Prepared by Howard Stein Hudson Associates

Page 14HydroCAD® 10.20-4a  s/n 02930  © 2023 HydroCAD Software Solutions LLC

Primary OutFlow  Max=0.04 cfs @ 14.47 hrs  HW=261.47'  TW=261.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.04 cfs @ 1.20 fps)

Summary for Pond DP1: Detention Pond #1

Inflow Area = 127,863 sf, 31.54% Impervious,  Inflow Depth > 0.07"    for  10-Year event
Inflow = 0.05 cfs @ 14.49 hrs,  Volume= 705 cf
Outflow = 0.05 cfs @ 14.55 hrs,  Volume= 704 cf,  Atten= 0%,  Lag= 3.4 min
Discarded = 0.05 cfs @ 14.55 hrs,  Volume= 704 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link ap1 : AP1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 261.00' @ 14.55 hrs   Surf.Area= 2,421 sf   Storage= 9 cf

Plug-Flow detention time= 3.0 min calculated for 704 cf (100% of inflow)
Center-of-Mass det. time= 2.6 min ( 1,014.3 - 1,011.7 )

Volume Invert Avail.Storage Storage Description
#1 261.00' 3,953 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

261.00 2,416 0 0
262.00 3,652 3,034 3,034
262.25 3,700 919 3,953

Device Routing     Invert Outlet Devices
#1 Discarded 261.00' 2.410 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 262.00' 70.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.05 cfs @ 14.55 hrs  HW=261.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=261.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond PP: Porous Pavement

Inflow Area = 79,602 sf, 40.53% Impervious,  Inflow Depth > 0.80"    for  10-Year event
Inflow = 0.21 cfs @ 21.21 hrs,  Volume= 5,275 cf
Outflow = 0.21 cfs @ 22.18 hrs,  Volume= 5,262 cf,  Atten= 2%,  Lag= 58.0 min
Discarded = 0.21 cfs @ 22.18 hrs,  Volume= 5,262 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Pond DP1 : Detention Pond #1



Type III 24-hr  10-Year Rainfall=4.86"Groton 40B Post Drainage
  Printed  2/16/2024Prepared by Howard Stein Hudson Associates

Page 15HydroCAD® 10.20-4a  s/n 02930  © 2023 HydroCAD Software Solutions LLC

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 261.26' @ 22.17 hrs   Surf.Area= 3,750 sf   Storage= 30 cf

Plug-Flow detention time= 1.5 min calculated for 5,262 cf (100% of inflow)
Center-of-Mass det. time= 0.9 min ( 1,214.3 - 1,213.4 )

Volume Invert Avail.Storage Storage Description
#1 261.24' 3,619 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

261.24 3,750 0.0 0 0
261.25 3,750 40.0 15 15
262.07 3,750 40.0 1,230 1,245
262.08 3,750 15.0 6 1,251
262.32 3,750 15.0 135 1,386
262.33 3,750 40.0 15 1,401
263.66 3,750 40.0 1,995 3,396
263.67 3,750 15.0 6 3,401
263.99 3,750 15.0 180 3,581
264.00 3,750 100.0 37 3,619

Device Routing     Invert Outlet Devices
#1 Discarded 261.24' 2.410 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 261.57' 4.0"  Round Culvert X 2.00   L= 22.0'   Ke= 0.500   

Inlet / Outlet Invert= 261.57' / 261.46'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.21 cfs @ 22.18 hrs  HW=261.26'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.21 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=261.24'  TW=261.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond RG1: Rain Garden #1

Inflow Area = 27,121 sf, 29.73% Impervious,  Inflow Depth > 1.39"    for  10-Year event
Inflow = 0.89 cfs @ 12.09 hrs,  Volume= 3,133 cf
Outflow = 0.05 cfs @ 14.47 hrs,  Volume= 1,225 cf,  Atten= 94%,  Lag= 143.1 min
Discarded = 0.01 cfs @ 14.47 hrs,  Volume= 719 cf
Primary = 0.04 cfs @ 14.47 hrs,  Volume= 506 cf
     Routed to Pond 1P : DMH-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 264.43' @ 14.47 hrs   Surf.Area= 1,793 sf   Storage= 1,951 cf

Plug-Flow detention time= 288.2 min calculated for 1,223 cf (39% of inflow)
Center-of-Mass det. time= 151.3 min ( 967.3 - 815.9 )
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Volume Invert Avail.Storage Storage Description
#1 260.49' 2,086 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

260.49 1,573 0.0 0 0
260.50 1,573 40.0 6 6
261.49 1,573 40.0 623 629
261.50 1,573 15.0 2 632
263.99 1,573 15.0 588 1,219
264.00 1,573 100.0 16 1,235
264.50 1,831 100.0 851 2,086

Device Routing     Invert Outlet Devices
#1 Primary 261.91' 12.0"  Round Culvert   L= 93.0'   Ke= 0.500   

Inlet / Outlet Invert= 261.91' / 261.45'   S= 0.0049 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 264.40' 12.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Discarded 260.49' 0.300 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.01 cfs @ 14.47 hrs  HW=264.43'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.04 cfs @ 14.47 hrs  HW=264.43'  TW=261.47'   (Dynamic Tailwater)
1=Culvert  (Passes 0.04 cfs of 4.21 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.04 cfs @ 0.52 fps)

Summary for Link AP1: AP1

Inflow Area = 127,863 sf, 31.54% Impervious,  Inflow Depth = 0.00"    for  10-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=79,602 sf   40.53% Impervious   Runoff Depth>1.22"Subcatchment S201: to Porous Pavement
   Tc=636.0 min   CN=63   Runoff=0.32 cfs  8,098 cf

Runoff Area=9,798 sf   82.28% Impervious   Runoff Depth>4.55"Subcatchment S202: to Forebay-1
   Tc=6.0 min   CN=88   Runoff=1.13 cfs  3,711 cf

Runoff Area=21,140 sf   0.00% Impervious   Runoff Depth>0.32"Subcatchment S203: Swale to Detention
   Flow Length=313'   Tc=21.8 min   CN=37   Runoff=0.04 cfs  563 cf

Runoff Area=17,323 sf   0.00% Impervious   Runoff Depth>0.42"Subcatchment S204: Direct to Rain Garden
   Tc=6.0 min   CN=39   Runoff=0.06 cfs  609 cf

Peak Elev=261.63'   Inflow=0.23 cfs  1,647 cfPond 1P: DMH-1
12.0"  Round Culvert  n=0.013  L=70.0'  S=0.0050 '/'   Outflow=0.23 cfs  1,647 cf

Peak Elev=261.08'  Storage=189 cf   Inflow=0.27 cfs  3,442 cfPond DP1: Detention Pond #1
   Discarded=0.14 cfs  3,427 cf   Primary=0.00 cfs  0 cf   Outflow=0.14 cfs  3,427 cf

Peak Elev=261.77'  Storage=790 cf   Inflow=0.32 cfs  8,098 cfPond PP: Porous Pavement
   Discarded=0.21 cfs  6,137 cf   Primary=0.11 cfs  1,231 cf   Outflow=0.32 cfs  7,368 cf

Peak Elev=264.48'  Storage=2,050 cf   Inflow=1.14 cfs  4,320 cfPond RG1: Rain Garden #1
   Discarded=0.01 cfs  757 cf   Primary=0.23 cfs  1,647 cf   Outflow=0.25 cfs  2,404 cf

   Inflow=0.00 cfs  0 cfLink AP1: AP1
   Primary=0.00 cfs  0 cf

Total Runoff Area = 127,863 sf   Runoff Volume = 12,981 cf   Average Runoff Depth = 1.22"
68.46% Pervious = 87,540 sf     31.54% Impervious = 40,323 sf
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Summary for Subcatchment S201: to Porous Pavement

Runoff = 0.32 cfs @ 21.18 hrs,  Volume= 8,098 cf,  Depth> 1.22"
     Routed to Pond PP : Porous Pavement

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.92"

Area (sf) CN Description
13,477 98 Roofs, HSG A
47,341 39 >75% Grass cover, Good, HSG A
18,784 98 Paved parking, HSG A
79,602 63 Weighted Average
47,341 59.47% Pervious Area
32,261 40.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
636.0 Direct Entry, Prorated Extended TC based on 33" Section

Summary for Subcatchment S202: to Forebay-1

Runoff = 1.13 cfs @ 12.09 hrs,  Volume= 3,711 cf,  Depth> 4.55"
     Routed to Pond RG1 : Rain Garden #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.92"

Area (sf) CN Description
8,062 98 Paved parking, HSG A
1,736 39 >75% Grass cover, Good, HSG A
9,798 88 Weighted Average
1,736 17.72% Pervious Area
8,062 82.28% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S203: Swale to Detention

Runoff = 0.04 cfs @ 12.65 hrs,  Volume= 563 cf,  Depth> 0.32"
     Routed to Pond DP1 : Detention Pond #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.92"
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Area (sf) CN Description
16,123 39 >75% Grass cover, Good, HSG A
5,017 30 Woods, Good, HSG A

21,140 37 Weighted Average
21,140 100.00% Pervious Area

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

4.3 25 0.0100 0.10 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.15"

9.4 25 0.0100 0.04 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.15"

6.8 171 0.0070 0.42 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 92 0.0270 1.15 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

21.8 313 Total

Summary for Subcatchment S204: Direct to Rain Garden

Runoff = 0.06 cfs @ 12.35 hrs,  Volume= 609 cf,  Depth> 0.42"
     Routed to Pond RG1 : Rain Garden #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.92"

Area (sf) CN Description
17,323 39 >75% Grass cover, Good, HSG A
17,323 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Pond 1P: DMH-1

Inflow Area = 27,121 sf, 29.73% Impervious,  Inflow Depth > 0.73"    for  25-Year event
Inflow = 0.23 cfs @ 12.55 hrs,  Volume= 1,647 cf
Outflow = 0.23 cfs @ 12.55 hrs,  Volume= 1,647 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.23 cfs @ 12.55 hrs,  Volume= 1,647 cf
     Routed to Pond DP1 : Detention Pond #1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 261.63' @ 12.55 hrs
Flood Elev= 264.50'

Device Routing     Invert Outlet Devices
#1 Primary 261.35' 12.0"  Round Culvert   L= 70.0'   Ke= 0.500   

Inlet / Outlet Invert= 261.35' / 261.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=0.23 cfs @ 12.55 hrs  HW=261.63'  TW=261.03'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.23 cfs @ 1.96 fps)

Summary for Pond DP1: Detention Pond #1

Inflow Area = 127,863 sf, 31.54% Impervious,  Inflow Depth > 0.32"    for  25-Year event
Inflow = 0.27 cfs @ 12.56 hrs,  Volume= 3,442 cf
Outflow = 0.14 cfs @ 13.20 hrs,  Volume= 3,427 cf,  Atten= 48%,  Lag= 38.4 min
Discarded = 0.14 cfs @ 13.20 hrs,  Volume= 3,427 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link ap1 : AP1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 261.08' @ 13.20 hrs   Surf.Area= 2,511 sf   Storage= 189 cf

Plug-Flow detention time= 7.1 min calculated for 3,419 cf (99% of inflow)
Center-of-Mass det. time= 5.5 min ( 1,079.2 - 1,073.7 )

Volume Invert Avail.Storage Storage Description
#1 261.00' 3,953 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

261.00 2,416 0 0
262.00 3,652 3,034 3,034
262.25 3,700 919 3,953

Device Routing     Invert Outlet Devices
#1 Discarded 261.00' 2.410 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 262.00' 70.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.14 cfs @ 13.20 hrs  HW=261.08'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.14 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=261.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond PP: Porous Pavement

Inflow Area = 79,602 sf, 40.53% Impervious,  Inflow Depth > 1.22"    for  25-Year event
Inflow = 0.32 cfs @ 21.18 hrs,  Volume= 8,098 cf
Outflow = 0.32 cfs @ 21.96 hrs,  Volume= 7,368 cf,  Atten= 1%,  Lag= 47.1 min
Discarded = 0.21 cfs @ 18.15 hrs,  Volume= 6,137 cf
Primary = 0.11 cfs @ 21.96 hrs,  Volume= 1,231 cf
     Routed to Pond DP1 : Detention Pond #1
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 261.77' @ 21.96 hrs   Surf.Area= 3,750 sf   Storage= 790 cf

Plug-Flow detention time= 26.4 min calculated for 7,353 cf (91% of inflow)
Center-of-Mass det. time= 5.6 min ( 1,215.1 - 1,209.5 )

Volume Invert Avail.Storage Storage Description
#1 261.24' 3,619 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

261.24 3,750 0.0 0 0
261.25 3,750 40.0 15 15
262.07 3,750 40.0 1,230 1,245
262.08 3,750 15.0 6 1,251
262.32 3,750 15.0 135 1,386
262.33 3,750 40.0 15 1,401
263.66 3,750 40.0 1,995 3,396
263.67 3,750 15.0 6 3,401
263.99 3,750 15.0 180 3,581
264.00 3,750 100.0 37 3,619

Device Routing     Invert Outlet Devices
#1 Discarded 261.24' 2.410 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 261.57' 4.0"  Round Culvert X 2.00   L= 22.0'   Ke= 0.500   

Inlet / Outlet Invert= 261.57' / 261.46'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.21 cfs @ 18.15 hrs  HW=261.27'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.21 cfs)

Primary OutFlow  Max=0.11 cfs @ 21.96 hrs  HW=261.77'  TW=261.01'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.11 cfs @ 1.46 fps)

Summary for Pond RG1: Rain Garden #1

Inflow Area = 27,121 sf, 29.73% Impervious,  Inflow Depth > 1.91"    for  25-Year event
Inflow = 1.14 cfs @ 12.09 hrs,  Volume= 4,320 cf
Outflow = 0.25 cfs @ 12.55 hrs,  Volume= 2,404 cf,  Atten= 78%,  Lag= 27.8 min
Discarded = 0.01 cfs @ 12.55 hrs,  Volume= 757 cf
Primary = 0.23 cfs @ 12.55 hrs,  Volume= 1,647 cf
     Routed to Pond 1P : DMH-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 264.48' @ 12.55 hrs   Surf.Area= 1,821 sf   Storage= 2,050 cf

Plug-Flow detention time= 220.0 min calculated for 2,399 cf (56% of inflow)
Center-of-Mass det. time= 98.5 min ( 913.9 - 815.4 )
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Volume Invert Avail.Storage Storage Description
#1 260.49' 2,086 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

260.49 1,573 0.0 0 0
260.50 1,573 40.0 6 6
261.49 1,573 40.0 623 629
261.50 1,573 15.0 2 632
263.99 1,573 15.0 588 1,219
264.00 1,573 100.0 16 1,235
264.50 1,831 100.0 851 2,086

Device Routing     Invert Outlet Devices
#1 Primary 261.91' 12.0"  Round Culvert   L= 93.0'   Ke= 0.500   

Inlet / Outlet Invert= 261.91' / 261.45'   S= 0.0049 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 264.40' 12.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Discarded 260.49' 0.300 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.01 cfs @ 12.55 hrs  HW=264.48'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.23 cfs @ 12.55 hrs  HW=264.48'  TW=261.63'   (Dynamic Tailwater)
1=Culvert  (Passes 0.23 cfs of 4.27 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.23 cfs @ 0.93 fps)

Summary for Link AP1: AP1

Inflow Area = 127,863 sf, 31.54% Impervious,  Inflow Depth = 0.00"    for  25-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=79,602 sf   40.53% Impervious   Runoff Depth>1.97"Subcatchment S201: to Porous Pavement
   Tc=636.0 min   CN=63   Runoff=0.51 cfs  13,068 cf

Runoff Area=9,798 sf   82.28% Impervious   Runoff Depth>6.13"Subcatchment S202: to Forebay-1
   Tc=6.0 min   CN=88   Runoff=1.51 cfs  5,009 cf

Runoff Area=21,140 sf   0.00% Impervious   Runoff Depth>0.81"Subcatchment S203: Swale to Detention
   Flow Length=313'   Tc=21.8 min   CN=37   Runoff=0.17 cfs  1,423 cf

Runoff Area=17,323 sf   0.00% Impervious   Runoff Depth>0.98"Subcatchment S204: Direct to Rain Garden
   Tc=6.0 min   CN=39   Runoff=0.26 cfs  1,410 cf

Peak Elev=262.11'   Inflow=1.45 cfs  3,692 cfPond 1P: DMH-1
12.0"  Round Culvert  n=0.013  L=70.0'  S=0.0050 '/'   Outflow=1.45 cfs  3,692 cf

Peak Elev=261.94'  Storage=2,824 cf   Inflow=1.50 cfs  10,222 cfPond DP1: Detention Pond #1
   Discarded=0.20 cfs  7,395 cf   Primary=0.00 cfs  0 cf   Outflow=0.20 cfs  7,395 cf

Peak Elev=262.04'  Storage=1,198 cf   Inflow=0.51 cfs  13,068 cfPond PP: Porous Pavement
   Discarded=0.21 cfs  6,763 cf   Primary=0.30 cfs  5,107 cf   Outflow=0.51 cfs  11,871 cf

Peak Elev=264.67'  Storage=2,086 cf   Inflow=1.74 cfs  6,419 cfPond RG1: Rain Garden #1
   Discarded=0.01 cfs  801 cf   Primary=1.45 cfs  3,692 cf   Outflow=1.46 cfs  4,493 cf

   Inflow=0.00 cfs  0 cfLink AP1: AP1
   Primary=0.00 cfs  0 cf

Total Runoff Area = 127,863 sf   Runoff Volume = 20,909 cf   Average Runoff Depth = 1.96"
68.46% Pervious = 87,540 sf     31.54% Impervious = 40,323 sf
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Summary for Subcatchment S201: to Porous Pavement

Runoff = 0.51 cfs @ 20.52 hrs,  Volume= 13,068 cf,  Depth> 1.97"
     Routed to Pond PP : Porous Pavement

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.56"

Area (sf) CN Description
13,477 98 Roofs, HSG A
47,341 39 >75% Grass cover, Good, HSG A
18,784 98 Paved parking, HSG A
79,602 63 Weighted Average
47,341 59.47% Pervious Area
32,261 40.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
636.0 Direct Entry, Prorated Extended TC based on 33" Section

Summary for Subcatchment S202: to Forebay-1

Runoff = 1.51 cfs @ 12.09 hrs,  Volume= 5,009 cf,  Depth> 6.13"
     Routed to Pond RG1 : Rain Garden #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.56"

Area (sf) CN Description
8,062 98 Paved parking, HSG A
1,736 39 >75% Grass cover, Good, HSG A
9,798 88 Weighted Average
1,736 17.72% Pervious Area
8,062 82.28% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S203: Swale to Detention

Runoff = 0.17 cfs @ 12.50 hrs,  Volume= 1,423 cf,  Depth> 0.81"
     Routed to Pond DP1 : Detention Pond #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.56"
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Area (sf) CN Description
16,123 39 >75% Grass cover, Good, HSG A
5,017 30 Woods, Good, HSG A

21,140 37 Weighted Average
21,140 100.00% Pervious Area

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

4.3 25 0.0100 0.10 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.15"

9.4 25 0.0100 0.04 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.15"

6.8 171 0.0070 0.42 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 92 0.0270 1.15 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

21.8 313 Total

Summary for Subcatchment S204: Direct to Rain Garden

Runoff = 0.26 cfs @ 12.14 hrs,  Volume= 1,410 cf,  Depth> 0.98"
     Routed to Pond RG1 : Rain Garden #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.56"

Area (sf) CN Description
17,323 39 >75% Grass cover, Good, HSG A
17,323 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Pond 1P: DMH-1

Inflow Area = 27,121 sf, 29.73% Impervious,  Inflow Depth > 1.63"    for  100-Year event
Inflow = 1.45 cfs @ 12.19 hrs,  Volume= 3,692 cf
Outflow = 1.45 cfs @ 12.19 hrs,  Volume= 3,692 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.45 cfs @ 12.19 hrs,  Volume= 3,692 cf
     Routed to Pond DP1 : Detention Pond #1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 262.11' @ 12.19 hrs
Flood Elev= 264.50'

Device Routing     Invert Outlet Devices
#1 Primary 261.35' 12.0"  Round Culvert   L= 70.0'   Ke= 0.500   

Inlet / Outlet Invert= 261.35' / 261.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=1.35 cfs @ 12.19 hrs  HW=262.07'  TW=261.10'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.35 cfs @ 3.10 fps)

Summary for Pond DP1: Detention Pond #1

Inflow Area = 127,863 sf, 31.54% Impervious,  Inflow Depth > 0.96"    for  100-Year event
Inflow = 1.50 cfs @ 12.19 hrs,  Volume= 10,222 cf
Outflow = 0.20 cfs @ 24.00 hrs,  Volume= 7,395 cf,  Atten= 87%,  Lag= 708.6 min
Discarded = 0.20 cfs @ 24.00 hrs,  Volume= 7,395 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link ap1 : AP1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 261.94' @ 24.00 hrs   Surf.Area= 3,580 sf   Storage= 2,824 cf

Plug-Flow detention time= 114.2 min calculated for 7,380 cf (72% of inflow)
Center-of-Mass det. time= 11.1 min ( 1,093.6 - 1,082.5 )

Volume Invert Avail.Storage Storage Description
#1 261.00' 3,953 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

261.00 2,416 0 0
262.00 3,652 3,034 3,034
262.25 3,700 919 3,953

Device Routing     Invert Outlet Devices
#1 Discarded 261.00' 2.410 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 262.00' 70.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.20 cfs @ 24.00 hrs  HW=261.94'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.20 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=261.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond PP: Porous Pavement

Inflow Area = 79,602 sf, 40.53% Impervious,  Inflow Depth > 1.97"    for  100-Year event
Inflow = 0.51 cfs @ 20.52 hrs,  Volume= 13,068 cf
Outflow = 0.51 cfs @ 21.37 hrs,  Volume= 11,871 cf,  Atten= 1%,  Lag= 51.0 min
Discarded = 0.21 cfs @ 16.75 hrs,  Volume= 6,763 cf
Primary = 0.30 cfs @ 21.37 hrs,  Volume= 5,107 cf
     Routed to Pond DP1 : Detention Pond #1
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 262.04' @ 23.89 hrs   Surf.Area= 3,750 sf   Storage= 1,198 cf

Plug-Flow detention time= 30.8 min calculated for 11,846 cf (91% of inflow)
Center-of-Mass det. time= 9.3 min ( 1,214.0 - 1,204.7 )

Volume Invert Avail.Storage Storage Description
#1 261.24' 3,619 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

261.24 3,750 0.0 0 0
261.25 3,750 40.0 15 15
262.07 3,750 40.0 1,230 1,245
262.08 3,750 15.0 6 1,251
262.32 3,750 15.0 135 1,386
262.33 3,750 40.0 15 1,401
263.66 3,750 40.0 1,995 3,396
263.67 3,750 15.0 6 3,401
263.99 3,750 15.0 180 3,581
264.00 3,750 100.0 37 3,619

Device Routing     Invert Outlet Devices
#1 Discarded 261.24' 2.410 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 261.57' 4.0"  Round Culvert X 2.00   L= 22.0'   Ke= 0.500   

Inlet / Outlet Invert= 261.57' / 261.46'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.21 cfs @ 16.75 hrs  HW=261.27'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.21 cfs)

Primary OutFlow  Max=0.30 cfs @ 21.37 hrs  HW=261.96'  TW=261.70'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.30 cfs @ 1.87 fps)

Summary for Pond RG1: Rain Garden #1

Inflow Area = 27,121 sf, 29.73% Impervious,  Inflow Depth > 2.84"    for  100-Year event
Inflow = 1.74 cfs @ 12.10 hrs,  Volume= 6,419 cf
Outflow = 1.46 cfs @ 12.19 hrs,  Volume= 4,493 cf,  Atten= 16%,  Lag= 5.6 min
Discarded = 0.01 cfs @ 12.15 hrs,  Volume= 801 cf
Primary = 1.45 cfs @ 12.19 hrs,  Volume= 3,692 cf
     Routed to Pond 1P : DMH-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 264.67' @ 12.19 hrs   Surf.Area= 1,831 sf   Storage= 2,086 cf

Plug-Flow detention time= 166.0 min calculated for 4,493 cf (70% of inflow)
Center-of-Mass det. time= 63.1 min ( 876.2 - 813.1 )
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Volume Invert Avail.Storage Storage Description
#1 260.49' 2,086 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

260.49 1,573 0.0 0 0
260.50 1,573 40.0 6 6
261.49 1,573 40.0 623 629
261.50 1,573 15.0 2 632
263.99 1,573 15.0 588 1,219
264.00 1,573 100.0 16 1,235
264.50 1,831 100.0 851 2,086

Device Routing     Invert Outlet Devices
#1 Primary 261.91' 12.0"  Round Culvert   L= 93.0'   Ke= 0.500   

Inlet / Outlet Invert= 261.91' / 261.45'   S= 0.0049 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 264.40' 12.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Discarded 260.49' 0.300 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.01 cfs @ 12.15 hrs  HW=264.62'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=1.35 cfs @ 12.19 hrs  HW=264.66'  TW=262.07'   (Dynamic Tailwater)
1=Culvert  (Passes 1.35 cfs of 4.45 cfs potential flow)

2=Orifice/Grate  (Weir Controls 1.35 cfs @ 1.66 fps)

Summary for Link AP1: AP1

Inflow Area = 127,863 sf, 31.54% Impervious,  Inflow Depth = 0.00"    for  100-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs


