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Existing Site Conditions

The existing Lot is a 7.1± acres parcel of land located at Fencourt Avenue between the
Union Street and Center Street. The parcel is currently containing an old office building
which will be demolished. The existing parking spaces and paved roadways will be
removed and redesigned.

The topography of the site slopes from the North edge of the lot towards multiple
directions. The high point of the site is at elevation 142.5 (NAVD 88). The elevation drops
to 133 at the entrance of the site and the boundary of the wetlands to the rear of the site.
Please reference to the existing condition watershed map for the stormwater routes.

According to soil report information and multiple on-site soil test pits results, the type of
soil for infiltration is Loamy Sand/Coarse Sand, infiltration rate of 2.41 in/hr is uses for
stormwater analysis.

Methodology

This hydrologic analysis will utilize TR-55/TR-20 methodology and the analysis shall be
performed for the 2, 10, 25 and 100-year design storms under pre-development and post-
development conditions. The specified design storms shall be defined as a 24-hour storm
using the most recent rainfall distribution recommended by the National Oceanic and
Atmospheric Administration Atlas 14, as amended. See table below for the rainfall
distribution used for this analysis.

Proposed Conditions

The applicant proposes the construction of three buildings, including one mix-use building
with ground floor daycare center and upper floor residential units, two residential
buildings. Appropriate roadway and parking lot will be constructed.

The proposed gross impervious coverage on the site will increase from 64,489 SF to
148,455 SF, resulting in 83,966 SF of new impervious area.

The proposed impervious areas consist of the buildings, parking areas, walkway, and
drive aisles. Runoff from the proposed impervious areas will be collected and routed to a
series of Catch Basins along the roadway and routed to (4) separate Infiltration Systems
composed of 9,130 R-Tank SD systems. The proposed infiltration systems are proposing
to provide treatment to the stormwater with appropriate pre-treatment process/structures.

1-yr 2-yr 10-yr 25-yr 100-yr
Rainfall (inch) 2.80 3.20 4.70 5.50 6.70



The R-Tank systems and surrounding stone will provide a total 30,327 cubic feet of
storage and were designed to decrease the existing peak flowrates and runoff volume
for the 2-year, 10-year, 25-year, and 100-year rainfall events.

The following table depicts the peak runoff for the existing and proposed conditions for
the four different storm events.

Peak Discharge Rates (cfs)
Pre-Development Runoffs:

Design Points 2-year 10-year 25-year 100-year
Area #1 (To
Fencourt Ave)

1.27 2.87 3.81 5.29

Area #2 (To
Wetland)

0.05 0.88 1.86 3.96

Area #3 (To
12” RCP )

0.00 0.14 0.39 1.00

Total 1.32 3.89 6.06 10.25

Post-Development Runoffs:
Note: The post-development discharge rates were taken from HydroCAD report
hydrograph routing using the primary (cfs) excluded soil exfiltration (discarded).

Design Points Discharge Areas 2-Year 10-Year 25-Year 100-Year
Area #1 (To
Fencourt Ave)

Infiltration System 1 0.00 0.13 0.51 1.07

Subcatchment 7S 0.01 0.12 0.23 0.41
Area #2 (To
Wetland)

Infiltration System 2 0.00 0.00 0.05 0.48

Infiltration System 3 0.00 0.48 0.82 1.39
Infiltration System 4 0.00 0.36 0.74 1.28
Subcatchment 6S 0.01 0.22 0.59 1.57

Area #3 (To
12” RCP)

Subcatchment 5S 0.00 0.01 0.02 0.07

Total 0.02 1.32 2.96 6.27



Comparison at Design Points:

Design Points Comparison 2-Year 10-Year 25-Year 100-Year
Area #1 (To
Fencourt Ave)

Existing Conditions 1.27 2.87 3.81 5.29

Proposed Conditions 0.01 0.25 0.74 1.48
Area #2 (To
Wetland)

Existing Conditions 0.05 0.88 1.86 3.96

Proposed Conditions 0.01 1.06 2.20 4.72
Area #3 (To
12” RCP)

Existing Conditions 0.00 0.14 0.39 1.00

Proposed Conditions 0.00 0.01 0.02 0.07

Comparison Pre-Development and Post-Development Rates of Runoffs:

2-year 10-year 25-year 100-year
Existing
Conditions

1.32 3.89 6.06 10.25

Proposed
Conditions

0.02 1.32 2.96 6.27

Erosion and Sedimentation Control Measures

Erosion control measures to be employed include a staked “Filter Sock” erosion control
barrier as depicted in the site plan. The barrier shall be inspected daily and be kept in
place until such time that disturbed areas are re-vegetated or paved and are no longer a
potential source of siltation.

TSS Removal Calculation

TSS removal rate for Catch Basin = 25%

TSS removal rate for Stormceptor 450i = 80%



Typical Treatment Chain

BMP For Infiltration
System #1, #2, #3,
#4

Removal Rate Remaining TSS Total Removal
Effectiveness

Catch Basin

Stormceptor 450i

25%

80%

75%

15%

25%

60%
Infiltration System 80%

(with Above Pre-
treatment)

3% 97%

Conclusion

The stormwater management system will reduce the stormwater runoff flowrate by
providing on-site infiltration systems. This R-Tank systems have been sized to decrease
existing peak flowrates for the 2-year, 10-year, 25-year, and 100-year rainfall events.

During construction, the proposed erosion control measures protect sedimentation from
construction activities from migrating from the site onto the public street and abutting
properties.

The proposed stormwater management and erosion control design of the proposed
development will meet the Town of Randolph Stormwater Regulations.
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Type III 24-hr  2 year Rainfall=3.20"
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Type III 24-hr  25 year Rainfall=5.50"
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1S

Entrance/Exit

2S

Parking 1-Day Care
 Building

3S

Building 2

4S

Building 3

5S

Grass Paved Access
 Drive

6S

Wetlands

7S

To Fencourt Ave

5R

Grass Paved Area #5
 (12" RCP)

1P

Infiltration System 1 (To
 Fencourt Ave)

2P

Infiltration System 2

3P

Infiltration System 3

4P

Infiltration System 4

Routing Diagram for 16 Fencourt Avenue-Proposed 2yr storm-2023-05-25
Prepared by {enter your company name here},  Printed 5/29/2023

HydroCAD® 10.00-26  s/n 10163  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  2 year Rainfall=3.20"16 Fencourt Avenue-Proposed 2yr storm-2023-05-25
  Printed  5/29/2023Prepared by {enter your company name here}
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Time span=0.00-40.00 hrs, dt=0.02 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=19,160 sf   78.76% Impervious   Runoff Depth=1.76"Subcatchment 1S: Entrance/Exit
   Tc=6.0 min   CN=85   Runoff=0.91 cfs  0.064 af

Runoff Area=45,613 sf   82.36% Impervious   Runoff Depth=2.00"Subcatchment 2S: Parking 1-Day Care Building
   Tc=6.0 min   CN=88   Runoff=2.44 cfs  0.174 af

Runoff Area=29,469 sf   96.22% Impervious   Runoff Depth=2.75"Subcatchment 3S: Building 2
   Tc=6.0 min   CN=96   Runoff=2.03 cfs  0.155 af

Runoff Area=76,905 sf   86.15% Impervious   Runoff Depth=2.17"Subcatchment 4S: Building 3
   Tc=6.0 min   CN=90   Runoff=4.43 cfs  0.319 af

Runoff Area=12,688 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 5S: Grass Paved Access Drive
   Flow Length=360'   Tc=28.3 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=115,332 sf   0.00% Impervious   Runoff Depth=0.02"Subcatchment 6S: Wetlands
   Flow Length=230'   Tc=10.9 min   CN=43   Runoff=0.01 cfs  0.005 af

Runoff Area=10,357 sf   11.49% Impervious   Runoff Depth=0.17"Subcatchment 7S: To Fencourt Ave
   Tc=6.0 min   UI Adjusted CN=52   Runoff=0.01 cfs  0.003 af

   Inflow=0.00 cfs  0.000 afReach 5R: Grass Paved Area #5 (12" RCP)
   Outflow=0.00 cfs  0.000 af

Peak Elev=133.21'  Storage=0.025 af   Inflow=0.91 cfs  0.064 afPond 1P: Infiltration System 1 (To Fencourt Ave)
   Discarded=0.08 cfs  0.064 af   Primary=0.00 cfs  0.000 af   Outflow=0.08 cfs  0.064 af

Peak Elev=132.57'  Storage=0.062 af   Inflow=2.44 cfs  0.174 afPond 2P: Infiltration System 2
   Discarded=0.27 cfs  0.174 af   Primary=0.00 cfs  0.000 af   Outflow=0.27 cfs  0.174 af

Peak Elev=134.79'  Storage=0.056 af   Inflow=2.03 cfs  0.155 afPond 3P: Infiltration System 3
   Discarded=0.19 cfs  0.155 af   Primary=0.00 cfs  0.000 af   Outflow=0.19 cfs  0.155 af

Peak Elev=133.79'  Storage=0.109 af   Inflow=4.43 cfs  0.319 afPond 4P: Infiltration System 4
   Discarded=0.51 cfs  0.319 af   Primary=0.00 cfs  0.000 af   Outflow=0.51 cfs  0.319 af

Total Runoff Area = 7.106 ac   Runoff Volume = 0.721 af   Average Runoff Depth = 1.22"
52.04% Pervious = 3.698 ac     47.96% Impervious = 3.408 ac
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Summary for Subcatchment 1S: Entrance/Exit

Runoff = 0.91 cfs @ 12.09 hrs,  Volume= 0.064 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 year Rainfall=3.20"

Area (sf) CN Description
15,090 98 Paved parking, HSG A
4,070 39 >75% Grass cover, Good, HSG A

19,160 85 Weighted Average
4,070 21.24% Pervious Area

15,090 78.76% Impervious Area

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

6.0 Direct Entry,

Subcatchment 1S: Entrance/Exit

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
2 year Rainfall=3.20"

Runoff Area=19,160 sf
Runoff Volume=0.064 af

Runoff Depth=1.76"
Tc=6.0 min

CN=85

0.91 cfs



Type III 24-hr  2 year Rainfall=3.20"16 Fencourt Avenue-Proposed 2yr storm-2023-05-25
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Summary for Subcatchment 2S: Parking 1-Day Care Building

Runoff = 2.44 cfs @ 12.09 hrs,  Volume= 0.174 af,  Depth= 2.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 year Rainfall=3.20"

Area (sf) CN Description
24,731 98 Paved parking, HSG A
8,047 39 >75% Grass cover, Good, HSG A

* 12,835 98 Daycare Building, HSG A
45,613 88 Weighted Average
8,047 17.64% Pervious Area

37,566 82.36% Impervious Area

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

6.0 Direct Entry,

Subcatchment 2S: Parking 1-Day Care Building

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Type III 24-hr
2 year Rainfall=3.20"

Runoff Area=45,613 sf
Runoff Volume=0.174 af

Runoff Depth=2.00"
Tc=6.0 min

CN=88

2.44 cfs
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Summary for Subcatchment 3S: Building 2

Runoff = 2.03 cfs @ 12.08 hrs,  Volume= 0.155 af,  Depth= 2.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 year Rainfall=3.20"

Area (sf) CN Description
11,219 98 Paved parking, HSG A

* 17,137 98 Building #2, HSG A
1,113 39 >75% Grass cover, Good, HSG A

29,469 96 Weighted Average
1,113 3.78% Pervious Area

28,356 96.22% Impervious Area

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

6.0 Direct Entry,

Subcatchment 3S: Building 2

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Type III 24-hr
2 year Rainfall=3.20"

Runoff Area=29,469 sf
Runoff Volume=0.155 af

Runoff Depth=2.75"
Tc=6.0 min

CN=96

2.03 cfs
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Summary for Subcatchment 4S: Building 3

Runoff = 4.43 cfs @ 12.09 hrs,  Volume= 0.319 af,  Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 year Rainfall=3.20"

Area (sf) CN Description
43,449 98 Paved parking, HSG A

* 22,804 98 Building 3, HSG A
10,652 39 >75% Grass cover, Good, HSG A
76,905 90 Weighted Average
10,652 13.85% Pervious Area
66,253 86.15% Impervious Area

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

6.0 Direct Entry,

Subcatchment 4S: Building 3

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

Type III 24-hr
2 year Rainfall=3.20"

Runoff Area=76,905 sf
Runoff Volume=0.319 af

Runoff Depth=2.17"
Tc=6.0 min

CN=90

4.43 cfs
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Summary for Subcatchment 5S: Grass Paved Access Drive

Runoff = 0.00 cfs @ 24.10 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 year Rainfall=3.20"

Area (sf) CN Description
12,688 39 >75% Grass cover, Good, HSG A
12,688 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 100 0.0250 0.08 Sheet Flow, Wood

Woods: Light underbrush   n= 0.400   P2= 3.20"
8.7 260 0.0100 0.50 Shallow Concentrated Flow, Wood

Woodland   Kv= 5.0 fps
28.3 360 Total

Subcatchment 5S: Grass Paved Access Drive

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Type III 24-hr
2 year Rainfall=3.20"
Runoff Area=12,688 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"
Flow Length=360'
Tc=28.3 min
CN=39

0.00 cfs
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Summary for Subcatchment 6S: Wetlands

Runoff = 0.01 cfs @ 17.26 hrs,  Volume= 0.005 af,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 year Rainfall=3.20"

Area (sf) CN Description
115,332 43 Woods/grass comb., Fair, HSG A
115,332 100.00% Pervious Area

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

9.2 100 0.1650 0.18 Sheet Flow, Wood/Grass
Woods: Light underbrush   n= 0.400   P2= 3.20"

1.7 130 0.0346 1.30 Shallow Concentrated Flow, Wetland
Short Grass Pasture   Kv= 7.0 fps

10.9 230 Total

Subcatchment 6S: Wetlands

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.007

0.007

0.006

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr
2 year Rainfall=3.20"

Runoff Area=115,332 sf
Runoff Volume=0.005 af

Runoff Depth=0.02"
Flow Length=230'

Tc=10.9 min
CN=43

0.01 cfs
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Summary for Subcatchment 7S: To Fencourt Ave

Runoff = 0.01 cfs @ 12.41 hrs,  Volume= 0.003 af,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 year Rainfall=3.20"

Area (sf) CN Adj Description
1,190 98 Unconnected pavement, HSG A
5,872 49 50-75% Grass cover, Fair, HSG A

* 3,295 49 Playground area
10,357 55 52 Weighted Average, UI Adjusted
9,167 88.51% Pervious Area
1,190 11.49% Impervious Area
1,190 100.00% Unconnected

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

6.0 Direct Entry, Walkway/Grass

Subcatchment 7S: To Fencourt Ave

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr
2 year Rainfall=3.20"

Runoff Area=10,357 sf
Runoff Volume=0.003 af

Runoff Depth=0.17"
Tc=6.0 min

UI Adjusted CN=52

0.01 cfs
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Summary for Reach 5R: Grass Paved Area #5 (12" RCP)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.291 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2 year event
Inflow = 0.00 cfs @ 24.10 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 24.10 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs

Reach 5R: Grass Paved Area #5 (12" RCP)

Inflow
Outflow

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Inflow Area=0.291 ac
0.00 cfs

0.00 cfs
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Summary for Pond 1P: Infiltration System 1 (To Fencourt Ave)

Inflow Area = 0.440 ac, 78.76% Impervious,  Inflow Depth = 1.76"    for  2 year event
Inflow = 0.91 cfs @ 12.09 hrs,  Volume= 0.064 af
Outflow = 0.08 cfs @ 11.62 hrs,  Volume= 0.064 af,  Atten= 91%,  Lag= 0.0 min
Discarded = 0.08 cfs @ 11.62 hrs,  Volume= 0.064 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 133.21' @ 13.22 hrs   Surf.Area= 0.032 ac   Storage= 0.025 af

Plug-Flow detention time= 123.3 min calculated for 0.064 af (100% of inflow)
Center-of-Mass det. time= 123.3 min ( 949.3 - 826.1 )

Volume Invert Avail.Storage Storage Description
#1A 132.00' 0.022 af 21.62'W x 64.99'L x 2.98'H Field A

0.096 af Overall - 0.041 af Embedded = 0.055 af  x 40.0% Voids
#2A 132.25' 0.039 af ACF R-Tank SD  3  x 260  Inside #1

Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf
260 Chambers in 10 Rows

0.061 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 132.00' 2.410 in/hr Exfiltration over Surface area
#2 Primary 134.20' 3.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 134.20' 3.0" Vert. Orifice/Grate  C= 0.600
#4 Primary 134.20' 3.0" Vert. Orifice/Grate  C= 0.600
#5 Primary 134.00' 4.0" Vert. Orifice/Grate  C= 0.600
#6 Primary 134.00' 4.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.08 cfs @ 11.62 hrs  HW=132.03'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=132.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)
5=Orifice/Grate  ( Controls 0.00 cfs)
6=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 1P: Infiltration System 1 (To Fencourt Ave) - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  3 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

26 Chambers/Row x 2.35' Long = 60.99' Row Length +24.0" End Stone x 2 = 64.99' Base Length
10 Rows x 15.7" Wide + 6.0" Spacing x 9 + 24.0" Side Stone x 2 = 21.62' Base Width
3.0" Base + 26.8" Chamber Height + 6.0" Cover = 2.98' Field Height

260 Chambers x 6.5 cf = 1,696.4 cf Chamber Storage
260 Chambers x 6.9 cf = 1,785.7 cf Displacement

4,189.2 cf Field - 1,785.7 cf Chambers = 2,403.5 cf Stone x 40.0% Voids = 961.4 cf Stone Storage

Chamber Storage + Stone Storage = 2,657.8 cf = 0.061 af
Overall Storage Efficiency = 63.4%
Overall System Size = 64.99' x 21.62' x 2.98'

260 Chambers
155.2 cy Field
89.0 cy Stone
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Pond 1P: Infiltration System 1 (To Fencourt Ave)

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
4038363432302826242220181614121086420

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.440 ac
Peak Elev=133.21'

Storage=0.025 af

0.91 cfs

0.08 cfs
0.08 cfs

0.00 cfs



Type III 24-hr  2 year Rainfall=3.20"16 Fencourt Avenue-Proposed 2yr storm-2023-05-25
  Printed  5/29/2023Prepared by {enter your company name here}

Page 14HydroCAD® 10.00-26  s/n 10163  © 2020 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 1P: Infiltration System 1 (To Fencourt Ave)

Elevation
(feet)

Surface
(acres)

Storage
(acre-feet)

132.00 0.032 0.000
132.05 0.032 0.001
132.10 0.032 0.001
132.15 0.032 0.002
132.20 0.032 0.003
132.25 0.032 0.003
132.30 0.032 0.004
132.35 0.032 0.006
132.40 0.032 0.007
132.45 0.032 0.008
132.50 0.032 0.009
132.55 0.032 0.010
132.60 0.032 0.011
132.65 0.032 0.012
132.70 0.032 0.014
132.75 0.032 0.015
132.80 0.032 0.016
132.85 0.032 0.017
132.90 0.032 0.018
132.95 0.032 0.019
133.00 0.032 0.020
133.05 0.032 0.022
133.10 0.032 0.023
133.15 0.032 0.024
133.20 0.032 0.025
133.25 0.032 0.026
133.30 0.032 0.027
133.35 0.032 0.029
133.40 0.032 0.030
133.45 0.032 0.031
133.50 0.032 0.032
133.55 0.032 0.033
133.60 0.032 0.034
133.65 0.032 0.035
133.70 0.032 0.037
133.75 0.032 0.038
133.80 0.032 0.039
133.85 0.032 0.040
133.90 0.032 0.041
133.95 0.032 0.042
134.00 0.032 0.043
134.05 0.032 0.045
134.10 0.032 0.046
134.15 0.032 0.047
134.20 0.032 0.048
134.25 0.032 0.049
134.30 0.032 0.050
134.35 0.032 0.052
134.40 0.032 0.053
134.45 0.032 0.054
134.50 0.032 0.055
134.55 0.032 0.055
134.60 0.032 0.056
134.65 0.032 0.057

Elevation
(feet)

Surface
(acres)

Storage
(acre-feet)

134.70 0.032 0.057
134.75 0.032 0.058
134.80 0.032 0.059
134.85 0.032 0.059
134.90 0.032 0.060
134.95 0.032 0.061
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Summary for Pond 2P: Infiltration System 2

Inflow Area = 1.047 ac, 82.36% Impervious,  Inflow Depth = 2.00"    for  2 year event
Inflow = 2.44 cfs @ 12.09 hrs,  Volume= 0.174 af
Outflow = 0.27 cfs @ 11.66 hrs,  Volume= 0.174 af,  Atten= 89%,  Lag= 0.0 min
Discarded = 0.27 cfs @ 11.66 hrs,  Volume= 0.174 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 132.57' @ 12.87 hrs   Surf.Area= 0.110 ac   Storage= 0.062 af

Plug-Flow detention time= 78.9 min calculated for 0.174 af (100% of inflow)
Center-of-Mass det. time= 78.9 min ( 893.9 - 815.1 )

Volume Invert Avail.Storage Storage Description
#1A 131.70' 0.068 af 48.81'W x 97.83'L x 2.98'H Field A

0.327 af Overall - 0.158 af Embedded = 0.169 af  x 40.0% Voids
#2A 131.95' 0.150 af ACF R-Tank SD  3  x 1000  Inside #1

Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf
1000 Chambers in 25 Rows

0.217 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 131.70' 2.410 in/hr Exfiltration over Surface area
#2 Primary 133.70' 4.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 133.70' 4.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.27 cfs @ 11.66 hrs  HW=131.73'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.27 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=131.70'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 2P: Infiltration System 2 - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  3 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

40 Chambers/Row x 2.35' Long = 93.83' Row Length +24.0" End Stone x 2 = 97.83' Base Length
25 Rows x 15.7" Wide + 6.0" Spacing x 24 + 24.0" Side Stone x 2 = 48.81' Base Width
3.0" Base + 26.8" Chamber Height + 6.0" Cover = 2.98' Field Height

1,000 Chambers x 6.5 cf = 6,524.6 cf Chamber Storage
1,000 Chambers x 6.9 cf = 6,868.0 cf Displacement

14,234.2 cf Field - 6,868.0 cf Chambers = 7,366.2 cf Stone x 40.0% Voids = 2,946.5 cf Stone Storage

Chamber Storage + Stone Storage = 9,471.1 cf = 0.217 af
Overall Storage Efficiency = 66.5%
Overall System Size = 97.83' x 48.81' x 2.98'

1,000 Chambers
527.2 cy Field
272.8 cy Stone
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Pond 2P: Infiltration System 2

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
4038363432302826242220181614121086420

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=1.047 ac
Peak Elev=132.57'

Storage=0.062 af

2.44 cfs

0.27 cfs
0.27 cfs

0.00 cfs
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Stage-Area-Storage for Pond 2P: Infiltration System 2

Elevation
(feet)

Surface
(acres)

Storage
(acre-feet)

131.70 0.110 0.000
131.75 0.110 0.002
131.80 0.110 0.004
131.85 0.110 0.007
131.90 0.110 0.009
131.95 0.110 0.011
132.00 0.110 0.015
132.05 0.110 0.019
132.10 0.110 0.023
132.15 0.110 0.028
132.20 0.110 0.032
132.25 0.110 0.036
132.30 0.110 0.040
132.35 0.110 0.044
132.40 0.110 0.048
132.45 0.110 0.052
132.50 0.110 0.056
132.55 0.110 0.061
132.60 0.110 0.065
132.65 0.110 0.069
132.70 0.110 0.073
132.75 0.110 0.077
132.80 0.110 0.081
132.85 0.110 0.085
132.90 0.110 0.090
132.95 0.110 0.094
133.00 0.110 0.098
133.05 0.110 0.102
133.10 0.110 0.106
133.15 0.110 0.110
133.20 0.110 0.114
133.25 0.110 0.118
133.30 0.110 0.123
133.35 0.110 0.127
133.40 0.110 0.131
133.45 0.110 0.135
133.50 0.110 0.139
133.55 0.110 0.143
133.60 0.110 0.147
133.65 0.110 0.152
133.70 0.110 0.156
133.75 0.110 0.160
133.80 0.110 0.164
133.85 0.110 0.168
133.90 0.110 0.172
133.95 0.110 0.176
134.00 0.110 0.181
134.05 0.110 0.185
134.10 0.110 0.189
134.15 0.110 0.193
134.20 0.110 0.196
134.25 0.110 0.199
134.30 0.110 0.201
134.35 0.110 0.203

Elevation
(feet)

Surface
(acres)

Storage
(acre-feet)

134.40 0.110 0.205
134.45 0.110 0.207
134.50 0.110 0.209
134.55 0.110 0.212
134.60 0.110 0.214
134.65 0.110 0.216
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Summary for Pond 3P: Infiltration System 3

Inflow Area = 0.677 ac, 96.22% Impervious,  Inflow Depth = 2.75"    for  2 year event
Inflow = 2.03 cfs @ 12.08 hrs,  Volume= 0.155 af
Outflow = 0.19 cfs @ 11.42 hrs,  Volume= 0.155 af,  Atten= 91%,  Lag= 0.0 min
Discarded = 0.19 cfs @ 11.42 hrs,  Volume= 0.155 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 134.79' @ 12.93 hrs   Surf.Area= 0.077 ac   Storage= 0.056 af

Plug-Flow detention time= 93.9 min calculated for 0.155 af (100% of inflow)
Center-of-Mass det. time= 93.8 min ( 867.9 - 774.0 )

Volume Invert Avail.Storage Storage Description
#1A 133.70' 0.041 af 34.31'W x 97.83'L x 2.26'H Field A

0.174 af Overall - 0.073 af Embedded = 0.102 af  x 40.0% Voids
#2A 133.95' 0.069 af ACF R-Tank SD  2  x 680  Inside #1

Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf
680 Chambers in 17 Rows

0.110 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 133.70' 2.410 in/hr Exfiltration over Surface area
#2 Primary 135.00' 5.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 134.90' 6.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.19 cfs @ 11.42 hrs  HW=133.72'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.19 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=133.70'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: Infiltration System 3 - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  2 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

40 Chambers/Row x 2.35' Long = 93.83' Row Length +24.0" End Stone x 2 = 97.83' Base Length
17 Rows x 15.7" Wide + 6.0" Spacing x 16 + 24.0" Side Stone x 2 = 34.31' Base Width
3.0" Base + 18.1" Chamber Height + 6.0" Cover = 2.26' Field Height

680 Chambers x 4.4 cf = 3,001.3 cf Chamber Storage
680 Chambers x 4.6 cf = 3,159.3 cf Displacement

7,583.2 cf Field - 3,159.3 cf Chambers = 4,423.9 cf Stone x 40.0% Voids = 1,769.6 cf Stone Storage

Chamber Storage + Stone Storage = 4,770.9 cf = 0.110 af
Overall Storage Efficiency = 62.9%
Overall System Size = 97.83' x 34.31' x 2.26'

680 Chambers
280.9 cy Field
163.8 cy Stone
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Pond 3P: Infiltration System 3

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
4038363432302826242220181614121086420

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=0.677 ac
Peak Elev=134.79'

Storage=0.056 af

2.03 cfs

0.19 cfs
0.19 cfs

0.00 cfs
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Stage-Area-Storage for Pond 3P: Infiltration System 3

Elevation
(feet)

Surface
(acres)

Storage
(acre-feet)

133.70 0.077 0.000
133.75 0.077 0.002
133.80 0.077 0.003
133.85 0.077 0.005
133.90 0.077 0.006
133.95 0.077 0.008
134.00 0.077 0.011
134.05 0.077 0.013
134.10 0.077 0.016
134.15 0.077 0.019
134.20 0.077 0.022
134.25 0.077 0.025
134.30 0.077 0.028
134.35 0.077 0.031
134.40 0.077 0.033
134.45 0.077 0.036
134.50 0.077 0.039
134.55 0.077 0.042
134.60 0.077 0.045
134.65 0.077 0.048
134.70 0.077 0.051
134.75 0.077 0.054
134.80 0.077 0.056
134.85 0.077 0.059
134.90 0.077 0.062
134.95 0.077 0.065
135.00 0.077 0.068
135.05 0.077 0.071
135.10 0.077 0.074
135.15 0.077 0.076
135.20 0.077 0.079
135.25 0.077 0.082
135.30 0.077 0.085
135.35 0.077 0.088
135.40 0.077 0.091
135.45 0.077 0.094
135.50 0.077 0.095
135.55 0.077 0.097
135.60 0.077 0.098
135.65 0.077 0.100
135.70 0.077 0.102
135.75 0.077 0.103
135.80 0.077 0.105
135.85 0.077 0.106
135.90 0.077 0.108
135.95 0.077 0.109
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Summary for Pond 4P: Infiltration System 4

Inflow Area = 1.765 ac, 86.15% Impervious,  Inflow Depth = 2.17"    for  2 year event
Inflow = 4.43 cfs @ 12.09 hrs,  Volume= 0.319 af
Outflow = 0.51 cfs @ 11.66 hrs,  Volume= 0.319 af,  Atten= 88%,  Lag= 0.0 min
Discarded = 0.51 cfs @ 11.66 hrs,  Volume= 0.319 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 133.79' @ 12.77 hrs   Surf.Area= 0.212 ac   Storage= 0.109 af

Plug-Flow detention time= 68.3 min calculated for 0.319 af (100% of inflow)
Center-of-Mass det. time= 68.3 min ( 875.2 - 806.9 )

Volume Invert Avail.Storage Storage Description
#1A 133.00' 0.106 af 66.93'W x 137.71'L x 2.26'H Field A

0.478 af Overall - 0.213 af Embedded = 0.265 af  x 40.0% Voids
#2A 133.25' 0.202 af ACF R-Tank SD  2  x 1995  Inside #1

Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf
1995 Chambers in 35 Rows

0.308 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 133.00' 2.410 in/hr Exfiltration over Surface area
#2 Primary 134.30' 3.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 134.00' 2.0" Vert. Orifice/Grate  C= 0.600
#4 Primary 134.00' 6.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.51 cfs @ 11.66 hrs  HW=133.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.51 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=133.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)



Type III 24-hr  2 year Rainfall=3.20"16 Fencourt Avenue-Proposed 2yr storm-2023-05-25
  Printed  5/29/2023Prepared by {enter your company name here}

Page 24HydroCAD® 10.00-26  s/n 10163  © 2020 HydroCAD Software Solutions LLC

Pond 4P: Infiltration System 4 - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  2 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

57 Chambers/Row x 2.35' Long = 133.71' Row Length +24.0" End Stone x 2 = 137.71' Base Length
35 Rows x 15.7" Wide + 6.0" Spacing x 34 + 24.0" Side Stone x 2 = 66.93' Base Width
3.0" Base + 18.1" Chamber Height + 6.0" Cover = 2.26' Field Height

1,995 Chambers x 4.4 cf = 8,805.3 cf Chamber Storage
1,995 Chambers x 4.6 cf = 9,268.8 cf Displacement

20,823.4 cf Field - 9,268.8 cf Chambers = 11,554.6 cf Stone x 40.0% Voids = 4,621.9 cf Stone Storage

Chamber Storage + Stone Storage = 13,427.2 cf = 0.308 af
Overall Storage Efficiency = 64.5%
Overall System Size = 137.71' x 66.93' x 2.26'

1,995 Chambers
771.2 cy Field
427.9 cy Stone
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Pond 4P: Infiltration System 4

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
4038363432302826242220181614121086420

Fl
ow

  (
cf

s)

4

3

2

1

0

Inflow Area=1.765 ac
Peak Elev=133.79'

Storage=0.109 af

4.43 cfs

0.51 cfs
0.51 cfs

0.00 cfs
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Stage-Area-Storage for Pond 4P: Infiltration System 4

Elevation
(feet)

Surface
(acres)

Storage
(acre-feet)

133.00 0.212 0.000
133.05 0.212 0.004
133.10 0.212 0.008
133.15 0.212 0.013
133.20 0.212 0.017
133.25 0.212 0.021
133.30 0.212 0.029
133.35 0.212 0.037
133.40 0.212 0.045
133.45 0.212 0.054
133.50 0.212 0.062
133.55 0.212 0.070
133.60 0.212 0.078
133.65 0.212 0.086
133.70 0.212 0.094
133.75 0.212 0.102
133.80 0.212 0.110
133.85 0.212 0.118
133.90 0.212 0.127
133.95 0.212 0.135
134.00 0.212 0.143
134.05 0.212 0.151
134.10 0.212 0.159
134.15 0.212 0.167
134.20 0.212 0.175
134.25 0.212 0.183
134.30 0.212 0.191
134.35 0.212 0.200
134.40 0.212 0.208
134.45 0.212 0.216
134.50 0.212 0.224
134.55 0.212 0.232
134.60 0.212 0.240
134.65 0.212 0.248
134.70 0.212 0.256
134.75 0.212 0.264
134.80 0.212 0.269
134.85 0.212 0.274
134.90 0.212 0.278
134.95 0.212 0.282
135.00 0.212 0.286
135.05 0.212 0.291
135.10 0.212 0.295
135.15 0.212 0.299
135.20 0.212 0.303
135.25 0.212 0.307
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Time span=0.00-40.00 hrs, dt=0.02 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=19,160 sf   78.76% Impervious   Runoff Depth=3.09"Subcatchment 1S: Entrance/Exit
   Tc=6.0 min   CN=85   Runoff=1.58 cfs  0.113 af

Runoff Area=45,613 sf   82.36% Impervious   Runoff Depth=3.38"Subcatchment 2S: Parking 1-Day Care Building
   Tc=6.0 min   CN=88   Runoff=4.07 cfs  0.295 af

Runoff Area=29,469 sf   96.22% Impervious   Runoff Depth=4.23"Subcatchment 3S: Building 2
   Tc=6.0 min   CN=96   Runoff=3.05 cfs  0.239 af

Runoff Area=76,905 sf   86.15% Impervious   Runoff Depth=3.59"Subcatchment 4S: Building 3
   Tc=6.0 min   CN=90   Runoff=7.18 cfs  0.528 af

Runoff Area=12,688 sf   0.00% Impervious   Runoff Depth=0.14"Subcatchment 5S: Grass Paved Access Drive
   Flow Length=360'   Tc=28.3 min   CN=39   Runoff=0.01 cfs  0.003 af

Runoff Area=115,332 sf   0.00% Impervious   Runoff Depth=0.27"Subcatchment 6S: Wetlands
   Flow Length=230'   Tc=10.9 min   CN=43   Runoff=0.22 cfs  0.061 af

Runoff Area=10,357 sf   11.49% Impervious   Runoff Depth=0.67"Subcatchment 7S: To Fencourt Ave
   Tc=6.0 min   UI Adjusted CN=52   Runoff=0.12 cfs  0.013 af

   Inflow=0.01 cfs  0.003 afReach 5R: Grass Paved Area #5 (12" RCP)
   Outflow=0.01 cfs  0.003 af

Peak Elev=134.17'  Storage=0.047 af   Inflow=1.58 cfs  0.113 afPond 1P: Infiltration System 1 (To Fencourt Ave)
   Discarded=0.08 cfs  0.102 af   Primary=0.13 cfs  0.011 af   Outflow=0.21 cfs  0.113 af

Peak Elev=133.36'  Storage=0.128 af   Inflow=4.07 cfs  0.295 afPond 2P: Infiltration System 2
   Discarded=0.27 cfs  0.295 af   Primary=0.00 cfs  0.000 af   Outflow=0.27 cfs  0.295 af

Peak Elev=135.27'  Storage=0.083 af   Inflow=3.05 cfs  0.239 afPond 3P: Infiltration System 3
   Discarded=0.19 cfs  0.207 af   Primary=0.48 cfs  0.032 af   Outflow=0.66 cfs  0.239 af

Peak Elev=134.35'  Storage=0.200 af   Inflow=7.18 cfs  0.528 afPond 4P: Infiltration System 4
   Discarded=0.51 cfs  0.482 af   Primary=0.36 cfs  0.046 af   Outflow=0.87 cfs  0.528 af

Total Runoff Area = 7.106 ac   Runoff Volume = 1.253 af   Average Runoff Depth = 2.12"
52.04% Pervious = 3.698 ac     47.96% Impervious = 3.408 ac
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Summary for Subcatchment 1S: Entrance/Exit

Runoff = 1.58 cfs @ 12.09 hrs,  Volume= 0.113 af,  Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 year Rainfall=4.70"

Area (sf) CN Description
15,090 98 Paved parking, HSG A
4,070 39 >75% Grass cover, Good, HSG A

19,160 85 Weighted Average
4,070 21.24% Pervious Area

15,090 78.76% Impervious Area

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

6.0 Direct Entry,

Subcatchment 1S: Entrance/Exit

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s) 1

0

Type III 24-hr
10 year Rainfall=4.70"
Runoff Area=19,160 sf

Runoff Volume=0.113 af
Runoff Depth=3.09"

Tc=6.0 min
CN=85

1.58 cfs



Type III 24-hr  10 year Rainfall=4.70"16 Fencourt Avenue-Proposed 10yr storm-2023-05-25
  Printed  5/28/2023Prepared by {enter your company name here}

Page 4HydroCAD® 10.00-26  s/n 10163  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Parking 1-Day Care Building

Runoff = 4.07 cfs @ 12.09 hrs,  Volume= 0.295 af,  Depth= 3.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 year Rainfall=4.70"

Area (sf) CN Description
24,731 98 Paved parking, HSG A
8,047 39 >75% Grass cover, Good, HSG A

* 12,835 98 Daycare Building, HSG A
45,613 88 Weighted Average
8,047 17.64% Pervious Area

37,566 82.36% Impervious Area

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

6.0 Direct Entry,

Subcatchment 2S: Parking 1-Day Care Building

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)
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1

0

Type III 24-hr
10 year Rainfall=4.70"
Runoff Area=45,613 sf

Runoff Volume=0.295 af
Runoff Depth=3.38"

Tc=6.0 min
CN=88

4.07 cfs



Type III 24-hr  10 year Rainfall=4.70"16 Fencourt Avenue-Proposed 10yr storm-2023-05-25
  Printed  5/28/2023Prepared by {enter your company name here}

Page 5HydroCAD® 10.00-26  s/n 10163  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Building 2

Runoff = 3.05 cfs @ 12.08 hrs,  Volume= 0.239 af,  Depth= 4.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 year Rainfall=4.70"

Area (sf) CN Description
11,219 98 Paved parking, HSG A

* 17,137 98 Building #2, HSG A
1,113 39 >75% Grass cover, Good, HSG A

29,469 96 Weighted Average
1,113 3.78% Pervious Area

28,356 96.22% Impervious Area

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

6.0 Direct Entry,

Subcatchment 3S: Building 2

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

3

2

1

0

Type III 24-hr
10 year Rainfall=4.70"
Runoff Area=29,469 sf

Runoff Volume=0.239 af
Runoff Depth=4.23"

Tc=6.0 min
CN=96

3.05 cfs
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Summary for Subcatchment 4S: Building 3

Runoff = 7.18 cfs @ 12.09 hrs,  Volume= 0.528 af,  Depth= 3.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 year Rainfall=4.70"

Area (sf) CN Description
43,449 98 Paved parking, HSG A

* 22,804 98 Building 3, HSG A
10,652 39 >75% Grass cover, Good, HSG A
76,905 90 Weighted Average
10,652 13.85% Pervious Area
66,253 86.15% Impervious Area

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

6.0 Direct Entry,

Subcatchment 4S: Building 3

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr
10 year Rainfall=4.70"
Runoff Area=76,905 sf

Runoff Volume=0.528 af
Runoff Depth=3.59"

Tc=6.0 min
CN=90

7.18 cfs
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Summary for Subcatchment 5S: Grass Paved Access Drive

Runoff = 0.01 cfs @ 14.12 hrs,  Volume= 0.003 af,  Depth= 0.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 year Rainfall=4.70"

Area (sf) CN Description
12,688 39 >75% Grass cover, Good, HSG A
12,688 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 100 0.0250 0.08 Sheet Flow, Wood

Woods: Light underbrush   n= 0.400   P2= 3.20"
8.7 260 0.0100 0.50 Shallow Concentrated Flow, Wood

Woodland   Kv= 5.0 fps
28.3 360 Total

Subcatchment 5S: Grass Paved Access Drive

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr
10 year Rainfall=4.70"
Runoff Area=12,688 sf

Runoff Volume=0.003 af
Runoff Depth=0.14"

Flow Length=360'
Tc=28.3 min

CN=39

0.01 cfs
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Summary for Subcatchment 6S: Wetlands

Runoff = 0.22 cfs @ 12.47 hrs,  Volume= 0.061 af,  Depth= 0.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 year Rainfall=4.70"

Area (sf) CN Description
115,332 43 Woods/grass comb., Fair, HSG A
115,332 100.00% Pervious Area

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

9.2 100 0.1650 0.18 Sheet Flow, Wood/Grass
Woods: Light underbrush   n= 0.400   P2= 3.20"

1.7 130 0.0346 1.30 Shallow Concentrated Flow, Wetland
Short Grass Pasture   Kv= 7.0 fps

10.9 230 Total

Subcatchment 6S: Wetlands

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
10 year Rainfall=4.70"

Runoff Area=115,332 sf
Runoff Volume=0.061 af

Runoff Depth=0.27"
Flow Length=230'

Tc=10.9 min
CN=43

0.22 cfs
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Summary for Subcatchment 7S: To Fencourt Ave

Runoff = 0.12 cfs @ 12.12 hrs,  Volume= 0.013 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 year Rainfall=4.70"

Area (sf) CN Adj Description
1,190 98 Unconnected pavement, HSG A
5,872 49 50-75% Grass cover, Fair, HSG A

* 3,295 49 Playground area
10,357 55 52 Weighted Average, UI Adjusted
9,167 88.51% Pervious Area
1,190 11.49% Impervious Area
1,190 100.00% Unconnected

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

6.0 Direct Entry, Walkway/Grass

Subcatchment 7S: To Fencourt Ave

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
10 year Rainfall=4.70"
Runoff Area=10,357 sf

Runoff Volume=0.013 af
Runoff Depth=0.67"

Tc=6.0 min
UI Adjusted CN=52

0.12 cfs
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Summary for Reach 5R: Grass Paved Area #5 (12" RCP)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.291 ac, 0.00% Impervious,  Inflow Depth = 0.14"    for  10 year event
Inflow = 0.01 cfs @ 14.12 hrs,  Volume= 0.003 af
Outflow = 0.01 cfs @ 14.12 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs

Reach 5R: Grass Paved Area #5 (12" RCP)

Inflow
Outflow

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Inflow Area=0.291 ac
0.01 cfs

0.01 cfs
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Summary for Pond 1P: Infiltration System 1 (To Fencourt Ave)

Inflow Area = 0.440 ac, 78.76% Impervious,  Inflow Depth = 3.09"    for  10 year event
Inflow = 1.58 cfs @ 12.09 hrs,  Volume= 0.113 af
Outflow = 0.21 cfs @ 12.66 hrs,  Volume= 0.113 af,  Atten= 87%,  Lag= 34.4 min
Discarded = 0.08 cfs @ 11.10 hrs,  Volume= 0.102 af
Primary = 0.13 cfs @ 12.66 hrs,  Volume= 0.011 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 134.17' @ 12.66 hrs   Surf.Area= 0.032 ac   Storage= 0.047 af

Plug-Flow detention time= 214.2 min calculated for 0.113 af (100% of inflow)
Center-of-Mass det. time= 214.2 min ( 1,024.1 - 810.0 )

Volume Invert Avail.Storage Storage Description
#1A 132.00' 0.022 af 21.62'W x 64.99'L x 2.98'H Field A

0.096 af Overall - 0.041 af Embedded = 0.055 af  x 40.0% Voids
#2A 132.25' 0.039 af ACF R-Tank SD  3  x 260  Inside #1

Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf
260 Chambers in 10 Rows

0.061 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 132.00' 2.410 in/hr Exfiltration over Surface area
#2 Primary 134.20' 3.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 134.20' 3.0" Vert. Orifice/Grate  C= 0.600
#4 Primary 134.20' 3.0" Vert. Orifice/Grate  C= 0.600
#5 Primary 134.00' 4.0" Vert. Orifice/Grate  C= 0.600
#6 Primary 134.00' 4.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.08 cfs @ 11.10 hrs  HW=132.03'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)

Primary OutFlow  Max=0.13 cfs @ 12.66 hrs  HW=134.17'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)
5=Orifice/Grate  (Orifice Controls 0.06 cfs @ 1.41 fps)
6=Orifice/Grate  (Orifice Controls 0.06 cfs @ 1.41 fps)
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Pond 1P: Infiltration System 1 (To Fencourt Ave) - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  3 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

26 Chambers/Row x 2.35' Long = 60.99' Row Length +24.0" End Stone x 2 = 64.99' Base Length
10 Rows x 15.7" Wide + 6.0" Spacing x 9 + 24.0" Side Stone x 2 = 21.62' Base Width
3.0" Base + 26.8" Chamber Height + 6.0" Cover = 2.98' Field Height

260 Chambers x 6.5 cf = 1,696.4 cf Chamber Storage
260 Chambers x 6.9 cf = 1,785.7 cf Displacement

4,189.2 cf Field - 1,785.7 cf Chambers = 2,403.5 cf Stone x 40.0% Voids = 961.4 cf Stone Storage

Chamber Storage + Stone Storage = 2,657.8 cf = 0.061 af
Overall Storage Efficiency = 63.4%
Overall System Size = 64.99' x 21.62' x 2.98'

260 Chambers
155.2 cy Field
89.0 cy Stone



Type III 24-hr  10 year Rainfall=4.70"16 Fencourt Avenue-Proposed 10yr storm-2023-05-25
  Printed  5/28/2023Prepared by {enter your company name here}

Page 13HydroCAD® 10.00-26  s/n 10163  © 2020 HydroCAD Software Solutions LLC

Pond 1P: Infiltration System 1 (To Fencourt Ave)

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
4038363432302826242220181614121086420

Fl
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  (
cf

s) 1

0

Inflow Area=0.440 ac
Peak Elev=134.17'

Storage=0.047 af

1.58 cfs

0.21 cfs

0.08 cfs0.13 cfs



Type III 24-hr  10 year Rainfall=4.70"16 Fencourt Avenue-Proposed 10yr storm-2023-05-25
  Printed  5/28/2023Prepared by {enter your company name here}

Page 14HydroCAD® 10.00-26  s/n 10163  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 2P: Infiltration System 2

Inflow Area = 1.047 ac, 82.36% Impervious,  Inflow Depth = 3.38"    for  10 year event
Inflow = 4.07 cfs @ 12.09 hrs,  Volume= 0.295 af
Outflow = 0.27 cfs @ 11.26 hrs,  Volume= 0.295 af,  Atten= 93%,  Lag= 0.0 min
Discarded = 0.27 cfs @ 11.26 hrs,  Volume= 0.295 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 133.36' @ 13.70 hrs   Surf.Area= 0.110 ac   Storage= 0.128 af

Plug-Flow detention time= 182.2 min calculated for 0.295 af (100% of inflow)
Center-of-Mass det. time= 182.1 min ( 982.3 - 800.1 )

Volume Invert Avail.Storage Storage Description
#1A 131.70' 0.068 af 48.81'W x 97.83'L x 2.98'H Field A

0.327 af Overall - 0.158 af Embedded = 0.169 af  x 40.0% Voids
#2A 131.95' 0.150 af ACF R-Tank SD  3  x 1000  Inside #1

Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf
1000 Chambers in 25 Rows

0.217 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 131.70' 2.410 in/hr Exfiltration over Surface area
#2 Primary 133.70' 4.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 133.70' 4.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.27 cfs @ 11.26 hrs  HW=131.73'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.27 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=131.70'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 2P: Infiltration System 2 - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  3 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

40 Chambers/Row x 2.35' Long = 93.83' Row Length +24.0" End Stone x 2 = 97.83' Base Length
25 Rows x 15.7" Wide + 6.0" Spacing x 24 + 24.0" Side Stone x 2 = 48.81' Base Width
3.0" Base + 26.8" Chamber Height + 6.0" Cover = 2.98' Field Height

1,000 Chambers x 6.5 cf = 6,524.6 cf Chamber Storage
1,000 Chambers x 6.9 cf = 6,868.0 cf Displacement

14,234.2 cf Field - 6,868.0 cf Chambers = 7,366.2 cf Stone x 40.0% Voids = 2,946.5 cf Stone Storage

Chamber Storage + Stone Storage = 9,471.1 cf = 0.217 af
Overall Storage Efficiency = 66.5%
Overall System Size = 97.83' x 48.81' x 2.98'

1,000 Chambers
527.2 cy Field
272.8 cy Stone
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Pond 2P: Infiltration System 2

Inflow
Outflow
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Primary
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Inflow Area=1.047 ac
Peak Elev=133.36'

Storage=0.128 af

4.07 cfs

0.27 cfs
0.27 cfs

0.00 cfs
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Summary for Pond 3P: Infiltration System 3

Inflow Area = 0.677 ac, 96.22% Impervious,  Inflow Depth = 4.23"    for  10 year event
Inflow = 3.05 cfs @ 12.08 hrs,  Volume= 0.239 af
Outflow = 0.66 cfs @ 12.49 hrs,  Volume= 0.239 af,  Atten= 78%,  Lag= 24.3 min
Discarded = 0.19 cfs @ 10.78 hrs,  Volume= 0.207 af
Primary = 0.48 cfs @ 12.49 hrs,  Volume= 0.032 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 135.27' @ 12.49 hrs   Surf.Area= 0.077 ac   Storage= 0.083 af

Plug-Flow detention time= 109.3 min calculated for 0.239 af (100% of inflow)
Center-of-Mass det. time= 109.2 min ( 873.1 - 763.9 )

Volume Invert Avail.Storage Storage Description
#1A 133.70' 0.041 af 34.31'W x 97.83'L x 2.26'H Field A

0.174 af Overall - 0.073 af Embedded = 0.102 af  x 40.0% Voids
#2A 133.95' 0.069 af ACF R-Tank SD  2  x 680  Inside #1

Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf
680 Chambers in 17 Rows

0.110 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 133.70' 2.410 in/hr Exfiltration over Surface area
#2 Primary 135.00' 5.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 134.90' 6.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.19 cfs @ 10.78 hrs  HW=133.72'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.19 cfs)

Primary OutFlow  Max=0.48 cfs @ 12.49 hrs  HW=135.26'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.16 cfs @ 1.75 fps)
3=Orifice/Grate  (Orifice Controls 0.32 cfs @ 2.06 fps)
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Pond 3P: Infiltration System 3 - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  2 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

40 Chambers/Row x 2.35' Long = 93.83' Row Length +24.0" End Stone x 2 = 97.83' Base Length
17 Rows x 15.7" Wide + 6.0" Spacing x 16 + 24.0" Side Stone x 2 = 34.31' Base Width
3.0" Base + 18.1" Chamber Height + 6.0" Cover = 2.26' Field Height

680 Chambers x 4.4 cf = 3,001.3 cf Chamber Storage
680 Chambers x 4.6 cf = 3,159.3 cf Displacement

7,583.2 cf Field - 3,159.3 cf Chambers = 4,423.9 cf Stone x 40.0% Voids = 1,769.6 cf Stone Storage

Chamber Storage + Stone Storage = 4,770.9 cf = 0.110 af
Overall Storage Efficiency = 62.9%
Overall System Size = 97.83' x 34.31' x 2.26'

680 Chambers
280.9 cy Field
163.8 cy Stone
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Pond 3P: Infiltration System 3
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Storage=0.083 af
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Summary for Pond 4P: Infiltration System 4

Inflow Area = 1.765 ac, 86.15% Impervious,  Inflow Depth = 3.59"    for  10 year event
Inflow = 7.18 cfs @ 12.09 hrs,  Volume= 0.528 af
Outflow = 0.87 cfs @ 12.69 hrs,  Volume= 0.528 af,  Atten= 88%,  Lag= 36.1 min
Discarded = 0.51 cfs @ 11.28 hrs,  Volume= 0.482 af
Primary = 0.36 cfs @ 12.69 hrs,  Volume= 0.046 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 134.35' @ 12.69 hrs   Surf.Area= 0.212 ac   Storage= 0.200 af

Plug-Flow detention time= 112.7 min calculated for 0.528 af (100% of inflow)
Center-of-Mass det. time= 112.7 min ( 905.5 - 792.8 )

Volume Invert Avail.Storage Storage Description
#1A 133.00' 0.106 af 66.93'W x 137.71'L x 2.26'H Field A

0.478 af Overall - 0.213 af Embedded = 0.265 af  x 40.0% Voids
#2A 133.25' 0.202 af ACF R-Tank SD  2  x 1995  Inside #1

Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf
1995 Chambers in 35 Rows

0.308 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 133.00' 2.410 in/hr Exfiltration over Surface area
#2 Primary 134.30' 3.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 134.00' 2.0" Vert. Orifice/Grate  C= 0.600
#4 Primary 134.00' 6.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.51 cfs @ 11.28 hrs  HW=133.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.51 cfs)

Primary OutFlow  Max=0.36 cfs @ 12.69 hrs  HW=134.35'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.01 cfs @ 0.76 fps)
3=Orifice/Grate  (Orifice Controls 0.05 cfs @ 2.49 fps)
4=Orifice/Grate  (Orifice Controls 0.30 cfs @ 2.01 fps)
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Pond 4P: Infiltration System 4 - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  2 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

57 Chambers/Row x 2.35' Long = 133.71' Row Length +24.0" End Stone x 2 = 137.71' Base Length
35 Rows x 15.7" Wide + 6.0" Spacing x 34 + 24.0" Side Stone x 2 = 66.93' Base Width
3.0" Base + 18.1" Chamber Height + 6.0" Cover = 2.26' Field Height

1,995 Chambers x 4.4 cf = 8,805.3 cf Chamber Storage
1,995 Chambers x 4.6 cf = 9,268.8 cf Displacement

20,823.4 cf Field - 9,268.8 cf Chambers = 11,554.6 cf Stone x 40.0% Voids = 4,621.9 cf Stone Storage

Chamber Storage + Stone Storage = 13,427.2 cf = 0.308 af
Overall Storage Efficiency = 64.5%
Overall System Size = 137.71' x 66.93' x 2.26'

1,995 Chambers
771.2 cy Field
427.9 cy Stone
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Pond 4P: Infiltration System 4
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Inflow Area=1.765 ac
Peak Elev=134.35'

Storage=0.200 af
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Time span=0.00-40.00 hrs, dt=0.02 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=19,160 sf   78.76% Impervious   Runoff Depth=3.83"Subcatchment 1S: Entrance/Exit
   Tc=6.0 min   CN=85   Runoff=1.95 cfs  0.140 af

Runoff Area=45,613 sf   82.36% Impervious   Runoff Depth=4.15"Subcatchment 2S: Parking 1-Day Care Building
   Tc=6.0 min   CN=88   Runoff=4.94 cfs  0.362 af

Runoff Area=29,469 sf   96.22% Impervious   Runoff Depth=5.03"Subcatchment 3S: Building 2
   Tc=6.0 min   CN=96   Runoff=3.59 cfs  0.284 af

Runoff Area=76,905 sf   86.15% Impervious   Runoff Depth=4.36"Subcatchment 4S: Building 3
   Tc=6.0 min   CN=90   Runoff=8.64 cfs  0.641 af

Runoff Area=12,688 sf   0.00% Impervious   Runoff Depth=0.31"Subcatchment 5S: Grass Paved Access Drive
   Flow Length=360'   Tc=28.3 min   CN=39   Runoff=0.02 cfs  0.008 af

Runoff Area=115,332 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment 6S: Wetlands
   Flow Length=230'   Tc=10.9 min   CN=43   Runoff=0.59 cfs  0.111 af

Runoff Area=10,357 sf   11.49% Impervious   Runoff Depth=1.04"Subcatchment 7S: To Fencourt Ave
   Tc=6.0 min   UI Adjusted CN=52   Runoff=0.23 cfs  0.021 af

   Inflow=0.02 cfs  0.008 afReach 5R: Grass Paved Area #5 (12" RCP)
   Outflow=0.02 cfs  0.008 af

Peak Elev=134.36'  Storage=0.052 af   Inflow=1.95 cfs  0.140 afPond 1P: Infiltration System 1 (To Fencourt Ave)
   Discarded=0.08 cfs  0.110 af   Primary=0.51 cfs  0.030 af   Outflow=0.59 cfs  0.140 af

Peak Elev=133.81'  Storage=0.164 af   Inflow=4.94 cfs  0.362 afPond 2P: Infiltration System 2
   Discarded=0.27 cfs  0.355 af   Primary=0.05 cfs  0.007 af   Outflow=0.32 cfs  0.362 af

Peak Elev=135.44'  Storage=0.093 af   Inflow=3.59 cfs  0.284 afPond 3P: Infiltration System 3
   Discarded=0.19 cfs  0.224 af   Primary=0.82 cfs  0.059 af   Outflow=1.01 cfs  0.284 af

Peak Elev=134.61'  Storage=0.241 af   Inflow=8.64 cfs  0.641 afPond 4P: Infiltration System 4
   Discarded=0.51 cfs  0.533 af   Primary=0.74 cfs  0.108 af   Outflow=1.26 cfs  0.641 af

Total Runoff Area = 7.106 ac   Runoff Volume = 1.567 af   Average Runoff Depth = 2.65"
52.04% Pervious = 3.698 ac     47.96% Impervious = 3.408 ac
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Summary for Subcatchment 1S: Entrance/Exit

Runoff = 1.95 cfs @ 12.09 hrs,  Volume= 0.140 af,  Depth= 3.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  25 year Rainfall=5.50"

Area (sf) CN Description
15,090 98 Paved parking, HSG A
4,070 39 >75% Grass cover, Good, HSG A

19,160 85 Weighted Average
4,070 21.24% Pervious Area

15,090 78.76% Impervious Area

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

6.0 Direct Entry,

Subcatchment 1S: Entrance/Exit

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr
25 year Rainfall=5.50"
Runoff Area=19,160 sf

Runoff Volume=0.140 af
Runoff Depth=3.83"

Tc=6.0 min
CN=85

1.95 cfs
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Summary for Subcatchment 2S: Parking 1-Day Care Building

Runoff = 4.94 cfs @ 12.09 hrs,  Volume= 0.362 af,  Depth= 4.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  25 year Rainfall=5.50"

Area (sf) CN Description
24,731 98 Paved parking, HSG A
8,047 39 >75% Grass cover, Good, HSG A

* 12,835 98 Daycare Building, HSG A
45,613 88 Weighted Average
8,047 17.64% Pervious Area

37,566 82.36% Impervious Area

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

6.0 Direct Entry,

Subcatchment 2S: Parking 1-Day Care Building

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr
25 year Rainfall=5.50"
Runoff Area=45,613 sf

Runoff Volume=0.362 af
Runoff Depth=4.15"

Tc=6.0 min
CN=88

4.94 cfs
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Summary for Subcatchment 3S: Building 2

Runoff = 3.59 cfs @ 12.08 hrs,  Volume= 0.284 af,  Depth= 5.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  25 year Rainfall=5.50"

Area (sf) CN Description
11,219 98 Paved parking, HSG A

* 17,137 98 Building #2, HSG A
1,113 39 >75% Grass cover, Good, HSG A

29,469 96 Weighted Average
1,113 3.78% Pervious Area

28,356 96.22% Impervious Area

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

6.0 Direct Entry,

Subcatchment 3S: Building 2

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr
25 year Rainfall=5.50"
Runoff Area=29,469 sf

Runoff Volume=0.284 af
Runoff Depth=5.03"

Tc=6.0 min
CN=96

3.59 cfs
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Summary for Subcatchment 4S: Building 3

Runoff = 8.64 cfs @ 12.08 hrs,  Volume= 0.641 af,  Depth= 4.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  25 year Rainfall=5.50"

Area (sf) CN Description
43,449 98 Paved parking, HSG A

* 22,804 98 Building 3, HSG A
10,652 39 >75% Grass cover, Good, HSG A
76,905 90 Weighted Average
10,652 13.85% Pervious Area
66,253 86.15% Impervious Area

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

6.0 Direct Entry,

Subcatchment 4S: Building 3

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr
25 year Rainfall=5.50"
Runoff Area=76,905 sf

Runoff Volume=0.641 af
Runoff Depth=4.36"

Tc=6.0 min
CN=90

8.64 cfs
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Summary for Subcatchment 5S: Grass Paved Access Drive

Runoff = 0.02 cfs @ 12.74 hrs,  Volume= 0.008 af,  Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  25 year Rainfall=5.50"

Area (sf) CN Description
12,688 39 >75% Grass cover, Good, HSG A
12,688 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 100 0.0250 0.08 Sheet Flow, Wood

Woods: Light underbrush   n= 0.400   P2= 3.20"
8.7 260 0.0100 0.50 Shallow Concentrated Flow, Wood

Woodland   Kv= 5.0 fps
28.3 360 Total

Subcatchment 5S: Grass Paved Access Drive

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.022
0.021

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

Type III 24-hr
25 year Rainfall=5.50"
Runoff Area=12,688 sf

Runoff Volume=0.008 af
Runoff Depth=0.31"

Flow Length=360'
Tc=28.3 min

CN=39

0.02 cfs
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Summary for Subcatchment 6S: Wetlands

Runoff = 0.59 cfs @ 12.37 hrs,  Volume= 0.111 af,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  25 year Rainfall=5.50"

Area (sf) CN Description
115,332 43 Woods/grass comb., Fair, HSG A
115,332 100.00% Pervious Area

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

9.2 100 0.1650 0.18 Sheet Flow, Wood/Grass
Woods: Light underbrush   n= 0.400   P2= 3.20"

1.7 130 0.0346 1.30 Shallow Concentrated Flow, Wetland
Short Grass Pasture   Kv= 7.0 fps

10.9 230 Total

Subcatchment 6S: Wetlands

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
25 year Rainfall=5.50"

Runoff Area=115,332 sf
Runoff Volume=0.111 af

Runoff Depth=0.50"
Flow Length=230'

Tc=10.9 min
CN=43

0.59 cfs
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Summary for Subcatchment 7S: To Fencourt Ave

Runoff = 0.23 cfs @ 12.11 hrs,  Volume= 0.021 af,  Depth= 1.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  25 year Rainfall=5.50"

Area (sf) CN Adj Description
1,190 98 Unconnected pavement, HSG A
5,872 49 50-75% Grass cover, Fair, HSG A

* 3,295 49 Playground area
10,357 55 52 Weighted Average, UI Adjusted
9,167 88.51% Pervious Area
1,190 11.49% Impervious Area
1,190 100.00% Unconnected

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

6.0 Direct Entry, Walkway/Grass

Subcatchment 7S: To Fencourt Ave

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
25 year Rainfall=5.50"
Runoff Area=10,357 sf

Runoff Volume=0.021 af
Runoff Depth=1.04"

Tc=6.0 min
UI Adjusted CN=52

0.23 cfs
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Summary for Reach 5R: Grass Paved Area #5 (12" RCP)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.291 ac, 0.00% Impervious,  Inflow Depth = 0.31"    for  25 year event
Inflow = 0.02 cfs @ 12.74 hrs,  Volume= 0.008 af
Outflow = 0.02 cfs @ 12.74 hrs,  Volume= 0.008 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs

Reach 5R: Grass Paved Area #5 (12" RCP)

Inflow
Outflow

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.022
0.021

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

Inflow Area=0.291 ac
0.02 cfs

0.02 cfs
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Summary for Pond 1P: Infiltration System 1 (To Fencourt Ave)

Inflow Area = 0.440 ac, 78.76% Impervious,  Inflow Depth = 3.83"    for  25 year event
Inflow = 1.95 cfs @ 12.09 hrs,  Volume= 0.140 af
Outflow = 0.59 cfs @ 12.42 hrs,  Volume= 0.140 af,  Atten= 70%,  Lag= 19.8 min
Discarded = 0.08 cfs @ 10.62 hrs,  Volume= 0.110 af
Primary = 0.51 cfs @ 12.42 hrs,  Volume= 0.030 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 134.36' @ 12.42 hrs   Surf.Area= 0.032 ac   Storage= 0.052 af

Plug-Flow detention time= 191.0 min calculated for 0.140 af (100% of inflow)
Center-of-Mass det. time= 190.9 min ( 994.8 - 803.9 )

Volume Invert Avail.Storage Storage Description
#1A 132.00' 0.022 af 21.62'W x 64.99'L x 2.98'H Field A

0.096 af Overall - 0.041 af Embedded = 0.055 af  x 40.0% Voids
#2A 132.25' 0.039 af ACF R-Tank SD  3  x 260  Inside #1

Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf
260 Chambers in 10 Rows

0.061 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 132.00' 2.410 in/hr Exfiltration over Surface area
#2 Primary 134.20' 3.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 134.20' 3.0" Vert. Orifice/Grate  C= 0.600
#4 Primary 134.20' 3.0" Vert. Orifice/Grate  C= 0.600
#5 Primary 134.00' 4.0" Vert. Orifice/Grate  C= 0.600
#6 Primary 134.00' 4.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.08 cfs @ 10.62 hrs  HW=132.03'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)

Primary OutFlow  Max=0.51 cfs @ 12.42 hrs  HW=134.36'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.05 cfs @ 1.37 fps)
3=Orifice/Grate  (Orifice Controls 0.05 cfs @ 1.37 fps)
4=Orifice/Grate  (Orifice Controls 0.05 cfs @ 1.37 fps)
5=Orifice/Grate  (Orifice Controls 0.19 cfs @ 2.13 fps)
6=Orifice/Grate  (Orifice Controls 0.19 cfs @ 2.13 fps)
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Pond 1P: Infiltration System 1 (To Fencourt Ave) - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  3 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

26 Chambers/Row x 2.35' Long = 60.99' Row Length +24.0" End Stone x 2 = 64.99' Base Length
10 Rows x 15.7" Wide + 6.0" Spacing x 9 + 24.0" Side Stone x 2 = 21.62' Base Width
3.0" Base + 26.8" Chamber Height + 6.0" Cover = 2.98' Field Height

260 Chambers x 6.5 cf = 1,696.4 cf Chamber Storage
260 Chambers x 6.9 cf = 1,785.7 cf Displacement

4,189.2 cf Field - 1,785.7 cf Chambers = 2,403.5 cf Stone x 40.0% Voids = 961.4 cf Stone Storage

Chamber Storage + Stone Storage = 2,657.8 cf = 0.061 af
Overall Storage Efficiency = 63.4%
Overall System Size = 64.99' x 21.62' x 2.98'

260 Chambers
155.2 cy Field
89.0 cy Stone
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Pond 1P: Infiltration System 1 (To Fencourt Ave)

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
4038363432302826242220181614121086420
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  (
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2

1

0

Inflow Area=0.440 ac
Peak Elev=134.36'

Storage=0.052 af

1.95 cfs

0.59 cfs

0.08 cfs

0.51 cfs
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Summary for Pond 2P: Infiltration System 2

Inflow Area = 1.047 ac, 82.36% Impervious,  Inflow Depth = 4.15"    for  25 year event
Inflow = 4.94 cfs @ 12.09 hrs,  Volume= 0.362 af
Outflow = 0.32 cfs @ 13.68 hrs,  Volume= 0.362 af,  Atten= 94%,  Lag= 95.8 min
Discarded = 0.27 cfs @ 10.96 hrs,  Volume= 0.355 af
Primary = 0.05 cfs @ 13.68 hrs,  Volume= 0.007 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 133.81' @ 13.68 hrs   Surf.Area= 0.110 ac   Storage= 0.164 af

Plug-Flow detention time= 233.9 min calculated for 0.362 af (100% of inflow)
Center-of-Mass det. time= 233.9 min ( 1,028.4 - 794.5 )

Volume Invert Avail.Storage Storage Description
#1A 131.70' 0.068 af 48.81'W x 97.83'L x 2.98'H Field A

0.327 af Overall - 0.158 af Embedded = 0.169 af  x 40.0% Voids
#2A 131.95' 0.150 af ACF R-Tank SD  3  x 1000  Inside #1

Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf
1000 Chambers in 25 Rows

0.217 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 131.70' 2.410 in/hr Exfiltration over Surface area
#2 Primary 133.70' 4.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 133.70' 4.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.27 cfs @ 10.96 hrs  HW=131.73'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.27 cfs)

Primary OutFlow  Max=0.05 cfs @ 13.68 hrs  HW=133.81'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 1.11 fps)
3=Orifice/Grate  (Orifice Controls 0.03 cfs @ 1.11 fps)
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Pond 2P: Infiltration System 2 - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  3 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

40 Chambers/Row x 2.35' Long = 93.83' Row Length +24.0" End Stone x 2 = 97.83' Base Length
25 Rows x 15.7" Wide + 6.0" Spacing x 24 + 24.0" Side Stone x 2 = 48.81' Base Width
3.0" Base + 26.8" Chamber Height + 6.0" Cover = 2.98' Field Height

1,000 Chambers x 6.5 cf = 6,524.6 cf Chamber Storage
1,000 Chambers x 6.9 cf = 6,868.0 cf Displacement

14,234.2 cf Field - 6,868.0 cf Chambers = 7,366.2 cf Stone x 40.0% Voids = 2,946.5 cf Stone Storage

Chamber Storage + Stone Storage = 9,471.1 cf = 0.217 af
Overall Storage Efficiency = 66.5%
Overall System Size = 97.83' x 48.81' x 2.98'

1,000 Chambers
527.2 cy Field
272.8 cy Stone
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Pond 2P: Infiltration System 2

Inflow
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Primary
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Time  (hours)
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Inflow Area=1.047 ac
Peak Elev=133.81'

Storage=0.164 af

4.94 cfs

0.32 cfs
0.27 cfs

0.05 cfs
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Summary for Pond 3P: Infiltration System 3

Inflow Area = 0.677 ac, 96.22% Impervious,  Inflow Depth = 5.03"    for  25 year event
Inflow = 3.59 cfs @ 12.08 hrs,  Volume= 0.284 af
Outflow = 1.01 cfs @ 12.42 hrs,  Volume= 0.284 af,  Atten= 72%,  Lag= 20.1 min
Discarded = 0.19 cfs @ 10.38 hrs,  Volume= 0.224 af
Primary = 0.82 cfs @ 12.42 hrs,  Volume= 0.059 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 135.44' @ 12.42 hrs   Surf.Area= 0.077 ac   Storage= 0.093 af

Plug-Flow detention time= 103.0 min calculated for 0.284 af (100% of inflow)
Center-of-Mass det. time= 103.0 min ( 863.2 - 760.2 )

Volume Invert Avail.Storage Storage Description
#1A 133.70' 0.041 af 34.31'W x 97.83'L x 2.26'H Field A

0.174 af Overall - 0.073 af Embedded = 0.102 af  x 40.0% Voids
#2A 133.95' 0.069 af ACF R-Tank SD  2  x 680  Inside #1

Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf
680 Chambers in 17 Rows

0.110 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 133.70' 2.410 in/hr Exfiltration over Surface area
#2 Primary 135.00' 5.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 134.90' 6.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.19 cfs @ 10.38 hrs  HW=133.72'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.19 cfs)

Primary OutFlow  Max=0.82 cfs @ 12.42 hrs  HW=135.44'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.32 cfs @ 2.31 fps)
3=Orifice/Grate  (Orifice Controls 0.51 cfs @ 2.59 fps)
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Pond 3P: Infiltration System 3 - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  2 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

40 Chambers/Row x 2.35' Long = 93.83' Row Length +24.0" End Stone x 2 = 97.83' Base Length
17 Rows x 15.7" Wide + 6.0" Spacing x 16 + 24.0" Side Stone x 2 = 34.31' Base Width
3.0" Base + 18.1" Chamber Height + 6.0" Cover = 2.26' Field Height

680 Chambers x 4.4 cf = 3,001.3 cf Chamber Storage
680 Chambers x 4.6 cf = 3,159.3 cf Displacement

7,583.2 cf Field - 3,159.3 cf Chambers = 4,423.9 cf Stone x 40.0% Voids = 1,769.6 cf Stone Storage

Chamber Storage + Stone Storage = 4,770.9 cf = 0.110 af
Overall Storage Efficiency = 62.9%
Overall System Size = 97.83' x 34.31' x 2.26'

680 Chambers
280.9 cy Field
163.8 cy Stone



Type III 24-hr  25 year Rainfall=5.50"16 Fencourt Avenue-Proposed 25yr storm-2023-05-25
  Printed  5/28/2023Prepared by {enter your company name here}

Page 19HydroCAD® 10.00-26  s/n 10163  © 2020 HydroCAD Software Solutions LLC

Pond 3P: Infiltration System 3
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Inflow Area=0.677 ac
Peak Elev=135.44'

Storage=0.093 af
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0.82 cfs
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Summary for Pond 4P: Infiltration System 4

Inflow Area = 1.765 ac, 86.15% Impervious,  Inflow Depth = 4.36"    for  25 year event
Inflow = 8.64 cfs @ 12.08 hrs,  Volume= 0.641 af
Outflow = 1.26 cfs @ 12.59 hrs,  Volume= 0.641 af,  Atten= 85%,  Lag= 30.1 min
Discarded = 0.51 cfs @ 11.02 hrs,  Volume= 0.533 af
Primary = 0.74 cfs @ 12.59 hrs,  Volume= 0.108 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 134.61' @ 12.59 hrs   Surf.Area= 0.212 ac   Storage= 0.241 af

Plug-Flow detention time= 111.9 min calculated for 0.641 af (100% of inflow)
Center-of-Mass det. time= 111.9 min ( 899.5 - 787.5 )

Volume Invert Avail.Storage Storage Description
#1A 133.00' 0.106 af 66.93'W x 137.71'L x 2.26'H Field A

0.478 af Overall - 0.213 af Embedded = 0.265 af  x 40.0% Voids
#2A 133.25' 0.202 af ACF R-Tank SD  2  x 1995  Inside #1

Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf
1995 Chambers in 35 Rows

0.308 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 133.00' 2.410 in/hr Exfiltration over Surface area
#2 Primary 134.30' 3.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 134.00' 2.0" Vert. Orifice/Grate  C= 0.600
#4 Primary 134.00' 6.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.51 cfs @ 11.02 hrs  HW=133.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.51 cfs)

Primary OutFlow  Max=0.74 cfs @ 12.59 hrs  HW=134.61'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.10 cfs @ 2.05 fps)
3=Orifice/Grate  (Orifice Controls 0.08 cfs @ 3.48 fps)
4=Orifice/Grate  (Orifice Controls 0.56 cfs @ 2.87 fps)
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Pond 4P: Infiltration System 4 - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  2 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

57 Chambers/Row x 2.35' Long = 133.71' Row Length +24.0" End Stone x 2 = 137.71' Base Length
35 Rows x 15.7" Wide + 6.0" Spacing x 34 + 24.0" Side Stone x 2 = 66.93' Base Width
3.0" Base + 18.1" Chamber Height + 6.0" Cover = 2.26' Field Height

1,995 Chambers x 4.4 cf = 8,805.3 cf Chamber Storage
1,995 Chambers x 4.6 cf = 9,268.8 cf Displacement

20,823.4 cf Field - 9,268.8 cf Chambers = 11,554.6 cf Stone x 40.0% Voids = 4,621.9 cf Stone Storage

Chamber Storage + Stone Storage = 13,427.2 cf = 0.308 af
Overall Storage Efficiency = 64.5%
Overall System Size = 137.71' x 66.93' x 2.26'

1,995 Chambers
771.2 cy Field
427.9 cy Stone
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Pond 4P: Infiltration System 4
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Time span=0.00-40.00 hrs, dt=0.02 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=19,160 sf   78.76% Impervious   Runoff Depth=4.97"Subcatchment 1S: Entrance/Exit
   Tc=6.0 min   CN=85   Runoff=2.49 cfs  0.182 af

Runoff Area=45,613 sf   82.36% Impervious   Runoff Depth=5.30"Subcatchment 2S: Parking 1-Day Care Building
   Tc=6.0 min   CN=88   Runoff=6.23 cfs  0.463 af

Runoff Area=29,469 sf   96.22% Impervious   Runoff Depth=6.22"Subcatchment 3S: Building 2
   Tc=6.0 min   CN=96   Runoff=4.40 cfs  0.351 af

Runoff Area=76,905 sf   86.15% Impervious   Runoff Depth=5.53"Subcatchment 4S: Building 3
   Tc=6.0 min   CN=90   Runoff=10.81 cfs  0.814 af

Runoff Area=12,688 sf   0.00% Impervious   Runoff Depth=0.66"Subcatchment 5S: Grass Paved Access Drive
   Flow Length=360'   Tc=28.3 min   CN=39   Runoff=0.07 cfs  0.016 af

Runoff Area=115,332 sf   0.00% Impervious   Runoff Depth=0.95"Subcatchment 6S: Wetlands
   Flow Length=230'   Tc=10.9 min   CN=43   Runoff=1.57 cfs  0.209 af

Runoff Area=10,357 sf   11.49% Impervious   Runoff Depth=1.67"Subcatchment 7S: To Fencourt Ave
   Tc=6.0 min   UI Adjusted CN=52   Runoff=0.41 cfs  0.033 af

   Inflow=0.07 cfs  0.016 afReach 5R: Grass Paved Area #5 (12" RCP)
   Outflow=0.07 cfs  0.016 af

Peak Elev=134.72'  Storage=0.058 af   Inflow=2.49 cfs  0.182 afPond 1P: Infiltration System 1 (To Fencourt Ave)
   Discarded=0.08 cfs  0.121 af   Primary=1.07 cfs  0.061 af   Outflow=1.15 cfs  0.182 af

Peak Elev=134.20'  Storage=0.196 af   Inflow=6.23 cfs  0.463 afPond 2P: Infiltration System 2
   Discarded=0.27 cfs  0.390 af   Primary=0.48 cfs  0.072 af   Outflow=0.75 cfs  0.463 af

Peak Elev=135.93'  Storage=0.109 af   Inflow=4.40 cfs  0.351 afPond 3P: Infiltration System 3
   Discarded=0.19 cfs  0.247 af   Primary=1.39 cfs  0.104 af   Outflow=1.58 cfs  0.351 af

Peak Elev=135.26'  Storage=0.308 af   Inflow=10.81 cfs  0.814 afPond 4P: Infiltration System 4
   Discarded=0.51 cfs  0.599 af   Primary=1.28 cfs  0.215 af   Outflow=1.79 cfs  0.814 af

Total Runoff Area = 7.106 ac   Runoff Volume = 2.067 af   Average Runoff Depth = 3.49"
52.04% Pervious = 3.698 ac     47.96% Impervious = 3.408 ac
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Summary for Subcatchment 1S: Entrance/Exit

Runoff = 2.49 cfs @ 12.09 hrs,  Volume= 0.182 af,  Depth= 4.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 year Rainfall=6.70"

Area (sf) CN Description
15,090 98 Paved parking, HSG A
4,070 39 >75% Grass cover, Good, HSG A

19,160 85 Weighted Average
4,070 21.24% Pervious Area

15,090 78.76% Impervious Area

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

6.0 Direct Entry,

Subcatchment 1S: Entrance/Exit

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2
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0

Type III 24-hr
100 year Rainfall=6.70"
Runoff Area=19,160 sf

Runoff Volume=0.182 af
Runoff Depth=4.97"

Tc=6.0 min
CN=85

2.49 cfs
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Summary for Subcatchment 2S: Parking 1-Day Care Building

Runoff = 6.23 cfs @ 12.08 hrs,  Volume= 0.463 af,  Depth= 5.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 year Rainfall=6.70"

Area (sf) CN Description
24,731 98 Paved parking, HSG A
8,047 39 >75% Grass cover, Good, HSG A

* 12,835 98 Daycare Building, HSG A
45,613 88 Weighted Average
8,047 17.64% Pervious Area

37,566 82.36% Impervious Area

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

6.0 Direct Entry,

Subcatchment 2S: Parking 1-Day Care Building

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr
100 year Rainfall=6.70"
Runoff Area=45,613 sf

Runoff Volume=0.463 af
Runoff Depth=5.30"

Tc=6.0 min
CN=88

6.23 cfs



Type III 24-hr  100 year Rainfall=6.70"16 Fencourt Avenue-Proposed 100yr storm-2023-05-25
  Printed  5/28/2023Prepared by {enter your company name here}

Page 5HydroCAD® 10.00-26  s/n 10163  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Building 2

Runoff = 4.40 cfs @ 12.08 hrs,  Volume= 0.351 af,  Depth= 6.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 year Rainfall=6.70"

Area (sf) CN Description
11,219 98 Paved parking, HSG A

* 17,137 98 Building #2, HSG A
1,113 39 >75% Grass cover, Good, HSG A

29,469 96 Weighted Average
1,113 3.78% Pervious Area

28,356 96.22% Impervious Area

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

6.0 Direct Entry,

Subcatchment 3S: Building 2

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr
100 year Rainfall=6.70"
Runoff Area=29,469 sf

Runoff Volume=0.351 af
Runoff Depth=6.22"

Tc=6.0 min
CN=96

4.40 cfs
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Summary for Subcatchment 4S: Building 3

Runoff = 10.81 cfs @ 12.08 hrs,  Volume= 0.814 af,  Depth= 5.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 year Rainfall=6.70"

Area (sf) CN Description
43,449 98 Paved parking, HSG A

* 22,804 98 Building 3, HSG A
10,652 39 >75% Grass cover, Good, HSG A
76,905 90 Weighted Average
10,652 13.85% Pervious Area
66,253 86.15% Impervious Area

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

6.0 Direct Entry,

Subcatchment 4S: Building 3

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr
100 year Rainfall=6.70"
Runoff Area=76,905 sf

Runoff Volume=0.814 af
Runoff Depth=5.53"

Tc=6.0 min
CN=90

10.81 cfs
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Summary for Subcatchment 5S: Grass Paved Access Drive

Runoff = 0.07 cfs @ 12.61 hrs,  Volume= 0.016 af,  Depth= 0.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 year Rainfall=6.70"

Area (sf) CN Description
12,688 39 >75% Grass cover, Good, HSG A
12,688 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 100 0.0250 0.08 Sheet Flow, Wood

Woods: Light underbrush   n= 0.400   P2= 3.20"
8.7 260 0.0100 0.50 Shallow Concentrated Flow, Wood

Woodland   Kv= 5.0 fps
28.3 360 Total

Subcatchment 5S: Grass Paved Access Drive

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow
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0.075
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0.05

0.045
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0.035
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0.025
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0.015

0.01

0.005

0

Type III 24-hr
100 year Rainfall=6.70"
Runoff Area=12,688 sf

Runoff Volume=0.016 af
Runoff Depth=0.66"

Flow Length=360'
Tc=28.3 min

CN=39

0.07 cfs
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Summary for Subcatchment 6S: Wetlands

Runoff = 1.57 cfs @ 12.21 hrs,  Volume= 0.209 af,  Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 year Rainfall=6.70"

Area (sf) CN Description
115,332 43 Woods/grass comb., Fair, HSG A
115,332 100.00% Pervious Area

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

9.2 100 0.1650 0.18 Sheet Flow, Wood/Grass
Woods: Light underbrush   n= 0.400   P2= 3.20"

1.7 130 0.0346 1.30 Shallow Concentrated Flow, Wetland
Short Grass Pasture   Kv= 7.0 fps

10.9 230 Total

Subcatchment 6S: Wetlands

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210
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ow
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0

Type III 24-hr
100 year Rainfall=6.70"
Runoff Area=115,332 sf

Runoff Volume=0.209 af
Runoff Depth=0.95"

Flow Length=230'
Tc=10.9 min

CN=43

1.57 cfs
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Summary for Subcatchment 7S: To Fencourt Ave

Runoff = 0.41 cfs @ 12.10 hrs,  Volume= 0.033 af,  Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 year Rainfall=6.70"

Area (sf) CN Adj Description
1,190 98 Unconnected pavement, HSG A
5,872 49 50-75% Grass cover, Fair, HSG A

* 3,295 49 Playground area
10,357 55 52 Weighted Average, UI Adjusted
9,167 88.51% Pervious Area
1,190 11.49% Impervious Area
1,190 100.00% Unconnected

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

6.0 Direct Entry, Walkway/Grass

Subcatchment 7S: To Fencourt Ave

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type III 24-hr
100 year Rainfall=6.70"
Runoff Area=10,357 sf

Runoff Volume=0.033 af
Runoff Depth=1.67"

Tc=6.0 min
UI Adjusted CN=52

0.41 cfs
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Summary for Reach 5R: Grass Paved Area #5 (12" RCP)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.291 ac, 0.00% Impervious,  Inflow Depth = 0.66"    for  100 year event
Inflow = 0.07 cfs @ 12.61 hrs,  Volume= 0.016 af
Outflow = 0.07 cfs @ 12.61 hrs,  Volume= 0.016 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs

Reach 5R: Grass Paved Area #5 (12" RCP)

Inflow
Outflow

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)
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0.005

0

Inflow Area=0.291 ac
0.07 cfs

0.07 cfs
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Summary for Pond 1P: Infiltration System 1 (To Fencourt Ave)

Inflow Area = 0.440 ac, 78.76% Impervious,  Inflow Depth = 4.97"    for  100 year event
Inflow = 2.49 cfs @ 12.09 hrs,  Volume= 0.182 af
Outflow = 1.15 cfs @ 12.26 hrs,  Volume= 0.182 af,  Atten= 54%,  Lag= 10.5 min
Discarded = 0.08 cfs @ 10.04 hrs,  Volume= 0.121 af
Primary = 1.07 cfs @ 12.26 hrs,  Volume= 0.061 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 134.72' @ 12.26 hrs   Surf.Area= 0.032 ac   Storage= 0.058 af

Plug-Flow detention time= 166.1 min calculated for 0.182 af (100% of inflow)
Center-of-Mass det. time= 166.0 min ( 962.7 - 796.6 )

Volume Invert Avail.Storage Storage Description
#1A 132.00' 0.022 af 21.62'W x 64.99'L x 2.98'H Field A

0.096 af Overall - 0.041 af Embedded = 0.055 af  x 40.0% Voids
#2A 132.25' 0.039 af ACF R-Tank SD  3  x 260  Inside #1

Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf
260 Chambers in 10 Rows

0.061 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 132.00' 2.410 in/hr Exfiltration over Surface area
#2 Primary 134.20' 3.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 134.20' 3.0" Vert. Orifice/Grate  C= 0.600
#4 Primary 134.20' 3.0" Vert. Orifice/Grate  C= 0.600
#5 Primary 134.00' 4.0" Vert. Orifice/Grate  C= 0.600
#6 Primary 134.00' 4.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.08 cfs @ 10.04 hrs  HW=132.03'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)

Primary OutFlow  Max=1.07 cfs @ 12.26 hrs  HW=134.72'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.15 cfs @ 3.02 fps)
3=Orifice/Grate  (Orifice Controls 0.15 cfs @ 3.02 fps)
4=Orifice/Grate  (Orifice Controls 0.15 cfs @ 3.02 fps)
5=Orifice/Grate  (Orifice Controls 0.31 cfs @ 3.58 fps)
6=Orifice/Grate  (Orifice Controls 0.31 cfs @ 3.58 fps)
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Pond 1P: Infiltration System 1 (To Fencourt Ave) - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  3 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

26 Chambers/Row x 2.35' Long = 60.99' Row Length +24.0" End Stone x 2 = 64.99' Base Length
10 Rows x 15.7" Wide + 6.0" Spacing x 9 + 24.0" Side Stone x 2 = 21.62' Base Width
3.0" Base + 26.8" Chamber Height + 6.0" Cover = 2.98' Field Height

260 Chambers x 6.5 cf = 1,696.4 cf Chamber Storage
260 Chambers x 6.9 cf = 1,785.7 cf Displacement

4,189.2 cf Field - 1,785.7 cf Chambers = 2,403.5 cf Stone x 40.0% Voids = 961.4 cf Stone Storage

Chamber Storage + Stone Storage = 2,657.8 cf = 0.061 af
Overall Storage Efficiency = 63.4%
Overall System Size = 64.99' x 21.62' x 2.98'

260 Chambers
155.2 cy Field
89.0 cy Stone
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Pond 1P: Infiltration System 1 (To Fencourt Ave)

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
4038363432302826242220181614121086420
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1

0

Inflow Area=0.440 ac
Peak Elev=134.72'

Storage=0.058 af

2.49 cfs

1.15 cfs

0.08 cfs

1.07 cfs
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Summary for Pond 2P: Infiltration System 2

Inflow Area = 1.047 ac, 82.36% Impervious,  Inflow Depth = 5.30"    for  100 year event
Inflow = 6.23 cfs @ 12.08 hrs,  Volume= 0.463 af
Outflow = 0.75 cfs @ 12.68 hrs,  Volume= 0.463 af,  Atten= 88%,  Lag= 36.0 min
Discarded = 0.27 cfs @ 10.40 hrs,  Volume= 0.390 af
Primary = 0.48 cfs @ 12.68 hrs,  Volume= 0.072 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 134.20' @ 12.68 hrs   Surf.Area= 0.110 ac   Storage= 0.196 af

Plug-Flow detention time= 214.2 min calculated for 0.462 af (100% of inflow)
Center-of-Mass det. time= 214.1 min ( 1,001.9 - 787.8 )

Volume Invert Avail.Storage Storage Description
#1A 131.70' 0.068 af 48.81'W x 97.83'L x 2.98'H Field A

0.327 af Overall - 0.158 af Embedded = 0.169 af  x 40.0% Voids
#2A 131.95' 0.150 af ACF R-Tank SD  3  x 1000  Inside #1

Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf
1000 Chambers in 25 Rows

0.217 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 131.70' 2.410 in/hr Exfiltration over Surface area
#2 Primary 133.70' 4.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 133.70' 4.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.27 cfs @ 10.40 hrs  HW=131.73'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.27 cfs)

Primary OutFlow  Max=0.48 cfs @ 12.68 hrs  HW=134.20'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.24 cfs @ 2.76 fps)
3=Orifice/Grate  (Orifice Controls 0.24 cfs @ 2.76 fps)
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Pond 2P: Infiltration System 2 - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  3 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

40 Chambers/Row x 2.35' Long = 93.83' Row Length +24.0" End Stone x 2 = 97.83' Base Length
25 Rows x 15.7" Wide + 6.0" Spacing x 24 + 24.0" Side Stone x 2 = 48.81' Base Width
3.0" Base + 26.8" Chamber Height + 6.0" Cover = 2.98' Field Height

1,000 Chambers x 6.5 cf = 6,524.6 cf Chamber Storage
1,000 Chambers x 6.9 cf = 6,868.0 cf Displacement

14,234.2 cf Field - 6,868.0 cf Chambers = 7,366.2 cf Stone x 40.0% Voids = 2,946.5 cf Stone Storage

Chamber Storage + Stone Storage = 9,471.1 cf = 0.217 af
Overall Storage Efficiency = 66.5%
Overall System Size = 97.83' x 48.81' x 2.98'

1,000 Chambers
527.2 cy Field
272.8 cy Stone
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Pond 2P: Infiltration System 2

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.047 ac
Peak Elev=134.20'

Storage=0.196 af

6.23 cfs

0.75 cfs
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Summary for Pond 3P: Infiltration System 3

Inflow Area = 0.677 ac, 96.22% Impervious,  Inflow Depth = 6.22"    for  100 year event
Inflow = 4.40 cfs @ 12.08 hrs,  Volume= 0.351 af
Outflow = 1.58 cfs @ 12.34 hrs,  Volume= 0.351 af,  Atten= 64%,  Lag= 15.1 min
Discarded = 0.19 cfs @ 9.76 hrs,  Volume= 0.247 af
Primary = 1.39 cfs @ 12.34 hrs,  Volume= 0.104 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 135.93' @ 12.34 hrs   Surf.Area= 0.077 ac   Storage= 0.109 af

Plug-Flow detention time= 96.4 min calculated for 0.351 af (100% of inflow)
Center-of-Mass det. time= 96.3 min ( 852.2 - 755.9 )

Volume Invert Avail.Storage Storage Description
#1A 133.70' 0.041 af 34.31'W x 97.83'L x 2.26'H Field A

0.174 af Overall - 0.073 af Embedded = 0.102 af  x 40.0% Voids
#2A 133.95' 0.069 af ACF R-Tank SD  2  x 680  Inside #1

Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf
680 Chambers in 17 Rows

0.110 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 133.70' 2.410 in/hr Exfiltration over Surface area
#2 Primary 135.00' 5.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 134.90' 6.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.19 cfs @ 9.76 hrs  HW=133.72'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.19 cfs)

Primary OutFlow  Max=1.39 cfs @ 12.34 hrs  HW=135.93'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.56 cfs @ 4.09 fps)
3=Orifice/Grate  (Orifice Controls 0.83 cfs @ 4.25 fps)
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Pond 3P: Infiltration System 3 - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  2 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

40 Chambers/Row x 2.35' Long = 93.83' Row Length +24.0" End Stone x 2 = 97.83' Base Length
17 Rows x 15.7" Wide + 6.0" Spacing x 16 + 24.0" Side Stone x 2 = 34.31' Base Width
3.0" Base + 18.1" Chamber Height + 6.0" Cover = 2.26' Field Height

680 Chambers x 4.4 cf = 3,001.3 cf Chamber Storage
680 Chambers x 4.6 cf = 3,159.3 cf Displacement

7,583.2 cf Field - 3,159.3 cf Chambers = 4,423.9 cf Stone x 40.0% Voids = 1,769.6 cf Stone Storage

Chamber Storage + Stone Storage = 4,770.9 cf = 0.110 af
Overall Storage Efficiency = 62.9%
Overall System Size = 97.83' x 34.31' x 2.26'

680 Chambers
280.9 cy Field
163.8 cy Stone
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Pond 3P: Infiltration System 3
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Summary for Pond 4P: Infiltration System 4

Inflow Area = 1.765 ac, 86.15% Impervious,  Inflow Depth = 5.53"    for  100 year event
Inflow = 10.81 cfs @ 12.08 hrs,  Volume= 0.814 af
Outflow = 1.79 cfs @ 12.55 hrs,  Volume= 0.814 af,  Atten= 83%,  Lag= 28.1 min
Discarded = 0.51 cfs @ 10.46 hrs,  Volume= 0.599 af
Primary = 1.28 cfs @ 12.55 hrs,  Volume= 0.215 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.02 hrs
Peak Elev= 135.26' @ 12.55 hrs   Surf.Area= 0.212 ac   Storage= 0.308 af

Plug-Flow detention time= 111.2 min calculated for 0.813 af (100% of inflow)
Center-of-Mass det. time= 111.2 min ( 892.4 - 781.2 )

Volume Invert Avail.Storage Storage Description
#1A 133.00' 0.106 af 66.93'W x 137.71'L x 2.26'H Field A

0.478 af Overall - 0.213 af Embedded = 0.265 af  x 40.0% Voids
#2A 133.25' 0.202 af ACF R-Tank SD  2  x 1995  Inside #1

Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf
1995 Chambers in 35 Rows

0.308 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 133.00' 2.410 in/hr Exfiltration over Surface area
#2 Primary 134.30' 3.0" Vert. Orifice/Grate  C= 0.600
#3 Primary 134.00' 2.0" Vert. Orifice/Grate  C= 0.600
#4 Primary 134.00' 6.0" Vert. Orifice/Grate  C= 0.600

Discarded OutFlow  Max=0.51 cfs @ 10.46 hrs  HW=133.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.51 cfs)

Primary OutFlow  Max=1.28 cfs @ 12.55 hrs  HW=135.26'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.22 cfs @ 4.39 fps)
3=Orifice/Grate  (Orifice Controls 0.11 cfs @ 5.22 fps)
4=Orifice/Grate  (Orifice Controls 0.95 cfs @ 4.83 fps)
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Pond 4P: Infiltration System 4 - Chamber Wizard Field A

Chamber Model = ACF R-Tank SD  2 (ACF Environmental R-Tank SD)
Inside= 15.7"W x 18.1"H => 1.88 sf x 2.35'L = 4.4 cf
Outside= 15.7"W x 18.1"H => 1.98 sf x 2.35'L = 4.6 cf

15.7" Wide + 6.0" Spacing = 21.7" C-C Row Spacing

57 Chambers/Row x 2.35' Long = 133.71' Row Length +24.0" End Stone x 2 = 137.71' Base Length
35 Rows x 15.7" Wide + 6.0" Spacing x 34 + 24.0" Side Stone x 2 = 66.93' Base Width
3.0" Base + 18.1" Chamber Height + 6.0" Cover = 2.26' Field Height

1,995 Chambers x 4.4 cf = 8,805.3 cf Chamber Storage
1,995 Chambers x 4.6 cf = 9,268.8 cf Displacement

20,823.4 cf Field - 9,268.8 cf Chambers = 11,554.6 cf Stone x 40.0% Voids = 4,621.9 cf Stone Storage

Chamber Storage + Stone Storage = 13,427.2 cf = 0.308 af
Overall Storage Efficiency = 64.5%
Overall System Size = 137.71' x 66.93' x 2.26'

1,995 Chambers
771.2 cy Field
427.9 cy Stone
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Pond 4P: Infiltration System 4
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Infiltration Structure Sizing Calculations

Volume of Infiltration System

The volume of the infiltration system is shown in the table below. The numbers were calculated
by the following formulas:

Chamber Storage = Number of Chambers x 6.5 cf for triple layer, 4.4 cf for double layer

Chamber Displacement = Number of Chambers x 6.9 cf for triple layer, 4.6 cf for double layer

Field Area = System Length x System Width

Field Volume = Field Area x Field Hight

Stone Storage = (Field Volume – Chamber Displacement) x 40% Stone Voids

System Storage = Chamber Storage + Stone Storage

System #1, #2 are triple layer systems

System #3, #4 are double layer systems

INFILTRATION SYSTEM VOLUME CALCULATIONS
System 1 System 2 System 3 System 4 Total

No. Chambers 260x3 1000x3 680x2 1995x2 9,130
Field Dimension
 (ft x ft x ft)

64.99 x
21.62x2.98

97.83 x
48.81x2.98

97.83x
34.31x2.26 - - - - - -

Field Area (sf) 1,405.1 4,775.1 3,356.5 10,459.5 19,996.2
Field Volume (cf) 4,189.2 14,234.2 7,583.2 23,638.5 49,645.1
Chamber Storage (cf) 1,696.4 6,524.6 3,001.3 8,805.3 20,027.6
Chamber Displacement (cf) 1,785.7 6,868.0 3,159.3 9,268.8 21,081.8
Stone Storage (cf) 961.4 2,946.5 1,769.6 4,621.9 11,455.8
System Storage (cf) 2,657.8 9,471.1 4,770.9 13,427.2 30,327

Massachusetts Stormwater Standards - Required Recharge Volume

Rv = F x Impervious Area

Where:

Rv = Required Recharged Volume

F = Target Depth Factor, for Type A Soils = 0.6”

Total Impervious Area on-site = 148,455 sf

Wv = 0.6” x 1 ft/12 inches x 148,455 sf = 7,423 cf



Infiltration System Storage Volume (Reference to HydroCAD Analysis 2-Year Storm Stage-
Area-Storage Table):

Infiltration System #1 (Orifice at 134.00): 0.043 af x 43,560 sf = 1,873.1 cf

Infiltration System #2 (Orifice at 133.70): 0.156 af x 43,560 sf = 6,795.4 cf

Infiltration System #3 (Orifice at 134.90): 0.062 af x 43,560 sf = 2,700.7 cf

Infiltration System #4 (Orifice at 134.00): 0.143 af x 43,560 sf = 6,229.1 cf

Total Volume:   1,873.1 cf + 6,795.4 cf + 2,700.7 cf + 6,229.1 cf

= 17,598.3 cf > 7,423 cf

Massachusetts Stormwater Standards – Water Quality Volume I

Wv = f x Impervious Area

Where:

Wv = Required Recharged Volume

f = 1 Inch of Runoff

Total Impervious Area on-site = 148,455 sf

Wv = 1” x 1 ft/12 inches x 148,455 sf = 12,371.3 cf < 17,598.3 cf



Time to Infiltrate – Static Method

Time to Infiltrate = Rv / (K x Bottom of Stone Area x n)

Where

Rv=Required Recharged Volume

K=Rawls Rate (per Table 2.3.3 in the Mass Stormwater Handbook) = 2.41 in/hr for Loamy Sand

n=stone voids = 0.40

Retention System #1

Bottom of Stone Area Infiltration Area 1= 1,405 sf

Time to Infiltrate= 2,685 cf / (2.41 in/hr x 1 ft/12 inches x 1,405 sf x 0.40) = 23.8 hours

23.8 hours < 72 hours: Meets Standard

Retention System #2

Bottom of Stone Area Infiltration Area 2= 4,775 sf

Time to Infiltrate= 9,471 cf / (2.41 in/hr x 1 ft/12 inches x 4,775 sf x 0.40) = 24.7 hours

24.7 hours < 72 hours: Meets Standard

Retention System #3

Bottom of Stone Area Infiltration Area 3= 3,357 sf

Time to Infiltrate= 4,771cf / (2.41 in/hr x 1 ft/12 inches x 3,357 sf x 0.40) = 17.7 hours

17.7 hours < 72 hours: Meets Standard

Retention System #4

Bottom of Stone Area Infiltration Area 4= 10,460 sf

Time to Infiltrate= 13,427 cf / (2.41 in/hr x 1 ft/12 inches x 10,460 sf x 0.40) = 16 hours

16 hours < 72 hours: Meets Standard



Stormwater Operation and Maintenance Plan

16 Fencourt Avenue
Randolph, MA
July 8, 2022

Stormwater Management System Owner:

TAJ ESTATES OF RANDOLPH II LLC

The following Operation and Maintenance Plan is intended as a guide for maintaining the
structural and non-structural BMP’s post-construction. In order to document maintenance
activities, the attached maintenance log should be kept on site. A minimum of two years’
worth of records should be up to date and available for review and inspection, if requested
by Town officials. The transfer of ownership (e.g. from developer to condo association)
also includes the transfer of the maintenance obligation to the new owners. In order to
ensure the proposed stormwater management system continues to function as designed
and to prevent any adverse impacts down-gradient, proper maintenance is required.

Operation and Maintenance Plan During Construction

All erosion and sediment control measures must be in place prior to any
disturbance.

Inlet Protection:  Catch basins shall be protected from siltation during construction through
the use of siltation fabric. The siltation fabric must be installed under the catch basin
grates and the grates must be secured to prevent untreated seepage. The fabric should
be inspected daily and immediately after a rainstorm. Sediment deposits must be
removed promptly, and fabric must be repaired as necessary.

Perimeter Silt Protection: A “Silt Sock” (or approved equal) perimeter fence must be
installed around the perimeter of work limits and material stockpiles. Installation shall be
in accordance with manufacturer specifications and attached details. Silt fence shall be
inspected daily. Trapped sediments shall be removed and repairs shall be made promptly.

Stabilized Construction Entrance: A stabilized construction entrance must be installed at
the entrance to the construction site. Entrance shall be made of 1 ½” crushed stone for a
depth of four inches. Construction entrance shall be inspected daily and repairs shall be
made promptly.



Stormwater Operation and Maintenance Plan

16 Fencourt Avenue
Randolph, MA
July 8, 2022

Stormwater Management System Owner:

TAJ ESTATES OF RANDOLPH II LLC

The following Operation and Maintenance Plan is intended as a guide for maintaining the
structural and non-structural BMP’s post-construction. In order to document maintenance
activities, the attached maintenance log should be kept on site. A minimum of two years’
worth of records should be up to date and available for review and inspection, if requested
by Town officials. The transfer of ownership (e.g. from developer to condo association)
also includes the transfer of the maintenance obligation to the new owners. In order to
ensure the proposed stormwater management system continues to function as designed
and to prevent any adverse impacts down-gradient, proper maintenance is required.

Operation and Maintenance Activities Post-Construction

General Housekeeping: Paved areas should be kept clear of debris or leaf buildup to
prevent clogging of the catch basins.  All chemical and hazardous materials shall be store
in secured designated locations with spill protection.

Catch Basins and Deep Sump Drain Manhole Inspection and Cleaning: Catch basins and
deep sump drain manhole shall be inspected at least four (4) times per year and cleaned
a minimum of two (2) times per year. Inspections should include the frame and grate,
outlet pipe, hood and overall structure. Cleaning of all structures shall be conducted in
the early spring (after winter sanding and before spring rains), if there are 18-inches of
accumulated sediments or if a noticeable hydrocarbon sheen is present. The sumps shall
be cleaned utilizing a vacuum or clamshell type device.

R-Tank System Inspection and Cleaning:  The subsurface infiltration basin does not
require regular maintenance if pretreatment devices (catch basins, trench drains, and
deep sump drain manholes) are properly maintained. The system has inspection ports
that should be inspected when the other on-site stormwater devices are inspected.  If
sediment build-up within the retention system is found during inspection, the sediment
shall be removed by vacuumed method through the inspection ports. Maintenance
introduction sheet has been provided in the package.

Stormceptor Inspection and Cleaning:  Inspect 2 times a year. Inspection and pump out
as necessary per manufacturer’s recommendation.

Drainage Outfall Inspection and Cleaning:  Inspect 2 times a year. Trash debris removed
& restore rip rap as necessary.



Snow and Ice:  During winter snow season, snow shall be mechanically removed.  Snow
shall be stockpile at the landscape areas on-site where it can naturally melt.  Snow melt
runoff can then be slowly infiltrated into the ground or treated by the stormwater
management system. If excessive snow encountered, the excessive snow shall be
removed by a private contractor for off-site disposal.  At no time snow shall be pushed off
site to the public right of way of abutting lands.

O & M Budget:  The annual overall O & M budget to maintain the BMP’s to protect our
water resources is set at $5,000 which include the maintenance and clean-out of the
above BMP’s.  This budget is to be annually review and update to ensure the long-term
performance of the system.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report
A. Introduction

Important: When
filling out forms
on the computer,
use only the tab
key to move your
cursor - do not
use the return
key.

A Stormwater Report must be submitted with the Notice of Intent permit application to document
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
the Stormwater Report (which should provide more substantive and detailed information) but is offered
here as a tool to help the applicant organize their Stormwater Management documentation for their
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,
the Stormwater Report must contain the engineering computations and supporting information set forth in
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth.

The Stormwater Report must include:
 The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see

page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist
is to be used as the cover for the completed Stormwater Report.

 Applicant/Project Name
 Project Address
 Name of Firm and Registered Professional Engineer that prepared the Report
 Long-Term Pollution Prevention Plan required by Standards 4-6
 Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required

by Standard 82

 Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the Stormwater Report must include a brief narrative
describing stormwater management practices, including environmentally sensitive site design and LID
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types,
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for
both existing and proposed conditions at a scale that enables verification of supporting calculations.

As noted in the Checklist, the Stormwater Management Report shall document compliance with each of
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the
Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box to indicate that the specified information has been included in the
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification
must be submitted with the Stormwater Report.

1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to
the post-construction best management practices.

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.
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Checklist for Stormwater Report
B. Stormwater Checklist and Certification
The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide
conservation commissions and other reviewing authorities with a summary of the components necessary
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist.  If it is
determined that a specific item does not apply to the project under review, please note that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification
I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the Illicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook.  I have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

Signature and Date

Checklist
Project Type: Is the application for new development, redevelopment, or a mix of new and
redevelopment?

 New development

 Redevelopment

 Mix of New Development and Redevelopment

09/19/2022



Stormwater Checklist 6-24-2022.doc • 04/01/08 Stormwater Report Checklist • Page 3 of 8

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report
Checklist (continued)
LID Measures: Stormwater Standards require LID measures to be considered.  Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

 No disturbance to any Wetland Resource Areas

 Site Design Practices (e.g. clustered development, reduced frontage setbacks)

 Reduced Impervious Area (Redevelopment Only)

 Minimizing disturbance to existing trees and shrubs

 LID Site Design Credit Requested:

 Credit 1

 Credit 2

 Credit 3

 Use of “country drainage” versus curb and gutter conveyance and pipe

 Bioretention Cells (includes Rain Gardens)

 Constructed Stormwater Wetlands (includes Gravel Wetlands designs)

 Treebox Filter

 Water Quality Swale

 Grass Channel

 Green Roof

 Other (describe):

Standard 1: No New Untreated Discharges

 No new untreated discharges

 Outlets have been designed so there is no erosion or scour to wetlands and waters of the
Commonwealth

 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Checklist for Stormwater Report
Checklist (continued)

Standard 2:  Peak Rate Attenuation

 Standard 2 waiver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

 Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour
storm.

 Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge

 Soil Analysis provided.

 Required Recharge Volume calculation provided.

 Required Recharge volume reduced through use of the LID site Design Credits.

 Sizing the infiltration, BMPs is based on the following method:  Check the method used.

 Static  Simple Dynamic  Dynamic Field1

 Runoff from all impervious areas at the site discharging to the infiltration BMP.

 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to
generate the required recharge volume.

 Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

 Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum
extent practicable for the following reason:

 Site is comprised solely of C and D soils and/or bedrock at the land surface

 M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

 Solid Waste Landfill pursuant to 310 CMR 19.000

 Project is otherwise subject to Stormwater Management Standards only to the maximum extent
 practicable.

 Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included.

1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.
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Checklist for Stormwater Report
Checklist (continued)

Standard 3: Recharge (continued)

 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

 Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:
 Good housekeeping practices;
 Provisions for storing materials and waste products inside or under cover;
 Vehicle washing controls;
 Requirements for routine inspections and maintenance of stormwater BMPs;
 Spill prevention and response plans;
 Provisions for maintenance of lawns, gardens, and other landscaped areas;
 Requirements for storage and use of fertilizers, herbicides, and pesticides;
 Pet waste management provisions;
 Provisions for operation and management of septic systems;
 Provisions for solid waste management;
 Snow disposal and plowing plans relative to Wetland Resource Areas;
 Winter Road Salt and/or Sand Use and Storage restrictions;
 Street sweeping schedules;
 Provisions for prevention of illicit discharges to the stormwater management system;
 Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the

event of a spill or discharges to or near critical areas or from LUHPPL;
 Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;
 List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

 A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent.

 Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:

 is within the Zone II or Interim Wellhead Protection Area

 is near or to other critical areas

 is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)

 involves runoff from land uses with higher potential pollutant loads.

 The Required Water Quality Volume is reduced through use of the LID site Design Credits.

 Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.
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Checklist for Stormwater Report
Checklist (continued)

Standard 4: Water Quality (continued)

 The BMP is sized (and calculations provided) based on:

 The ½” or 1” Water Quality Volume or

 The equivalent flow rate associated with the Water Quality Volume and documentation is
 provided showing that the BMP treats the required water quality volume.

 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary
BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying
performance of the proprietary BMPs.

 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing
that the BMPs selected are consistent with the TMDL is provided.

Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs)
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution

Prevention Plan (SWPPP) has been included with the Stormwater Report.
 The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior

to the discharge of stormwater to the post-construction stormwater BMPs.

 The NPDES Multi-Sector General Permit does not cover the land use.

 LUHPPLs are located at the site and industry specific source control and pollution prevention
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

 All exposure has been eliminated.

 All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list.

 The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges to or near that particular class of critical area.

 Critical areas and BMPs are identified in the Stormwater Report.

Chi Man
Typewriter
Not Applicable - The Site is not within critical area.
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Checklist for Stormwater Report
Checklist (continued)

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum
extent practicable

 The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

 Limited Project

 Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development
 provided there is no discharge that may potentially affect a critical area.

 Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development
  with a discharge to a critical area

 Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
 from exposure to rain, snow, snow melt and runoff

 Bike Path and/or Foot Path

 Redevelopment Project

 Redevelopment portion of mix of new and redevelopment.

 Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an
explanation of why these standards are not met is contained in the Stormwater Report.

 The project involves redevelopment and a description of all measures that have been taken to
improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the
following information:

 Narrative;
 Construction Period Operation and Maintenance Plan;
 Names of Persons or Entity Responsible for Plan Compliance;
 Construction Period Pollution Prevention Measures;
 Erosion and Sedimentation Control Plan Drawings;
 Detail drawings and specifications for erosion control BMPs, including sizing calculations;
 Vegetation Planning;
 Site Development Plan;
 Construction Sequencing Plan;
 Sequencing of Erosion and Sedimentation Controls;
 Operation and Maintenance of Erosion and Sedimentation Controls;
 Inspection Schedule;
 Maintenance Schedule;
 Inspection and Maintenance Log Form.

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
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Checklist for Stormwater Report
Checklist (continued)

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control
(continued)

 The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Pollution Prevention and Erosion and
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be
submitted before land disturbance begins.

 The project is not covered by a NPDES Construction General Permit.

 The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

 The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

Standard 9: Operation and Maintenance Plan

 The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

 Name of the stormwater management system owners;

 Party responsible for operation and maintenance;

 Schedule for implementation of routine and non-routine maintenance tasks;

 Plan showing the location of all stormwater BMPs maintenance access areas;

 Description and delineation of public safety features;

 Estimated operation and maintenance budget; and

 Operation and Maintenance Log Form.

 The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

 A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity)
 that establishes the terms of and legal responsibility for the operation and maintenance of the
 project site stormwater BMPs;

 A plan and easement deed that allows site access for the legal entity to operate and maintain
 BMP functions.

Standard 10: Prohibition of Illicit Discharges

 The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

 An Illicit Discharge Compliance Statement is attached;

 NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.

Chi Man
Line

Chi Man
Typewriter
X

Chi Man
Typewriter
X



Town of Randolph

TOD District Design Review Committee

Illicit Discharge Statement

I, as Owner Representative, certify that:

1) The existing buildings located 16 Fencourt Avenue, Randolph, MA Massachusetts is to
be demolished under the proposed site redevelopment.  During the building demolition
process, any illicit discharge, if exists, will be removed as part of the demolition process.

2) The plan accompanied the Special Permit application submittal clearly identifies the
following:

The location of all on-site systems for conveying wastewater and stormwater.
The location of any measures taken to prevent the entry of illicit discharges int
the Town of Randolph storm drain system.
There is no connects between the wastewater management and the Town of
Randolph storm drain system.

Property Owner:
Taj Estates of Randolph II LLC
16 Fencourt Avenue
Randolph, MA

Signature:

____________________________________________________
Chi Y. Man, PE
Hardy + Man Design Group, PC

09/19/2022
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