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Stormwater Management Summary 
 
 In the existing condition, there is an existing 3-family house with an 
existing paved driveway, gravel area and grass area. This area (E1) flows 
untreated and un-detained overland to the rear of the lot and towards the 
wetland and towards Mother Brook.  
 
 In the proposed condition, there will be a new Lot A for the existing 3 
family house. The driveway to the existing 3-family house will be modified. 
The higher portions of the driveway with have a grass berm to direct the 
flow to the lower areas of the driveway. The driveway will have an 
infiltration trench along the low areas of the driveway to treat and infiltrate 
the paved area. This drainage will then flow overland over grass towards the 
wetland and toward Mother Brook.  This infiltration trench and grass area 
will provide the 80% TSS required. This area is a portion of the (P1) 
proposed overland drainage area. 
 
 The remainder of the property will have 2 additional Lots, Lot B and 
Lot C which will have a 21’ wide driveway from River Street that is split by 
the lot line. This driveway will service 2 parking areas to the rear of each of 
the lots. This driveway will have a deep sump catch basin with a hood that 
flow to 20 Cultec R-280HD infiltration chambers. The treatment of the deep 
sump catch basin and the infiltration system will meet the necessary 80% 
TSS requirement. The roof from both Lot B and Lot C will also flow into the 
infiltration chambers. These chambers will overflow towards the wetland 
and Mother Brook.  This is the (P2) Drainage area. 
 The Overland flow from Lot B and Lot C are the remainder of the 
(P1) drainage area. 
 
The proposed drainage from the property will have balanced rates of flow in 
all storm events from the property towards the wetland and Mother Brook. 
The stormwater will be treated and detained meeting the requirements of the 
Massachusetts and City of Boston stormwater regulations and will improve  
the quality of water from this site towards the wetlands and Mother Brook. 
 
 The design criteria used for the calculations as well as a summary of 
pre and post flow rates are shown on Exhibit #1 – Drainage Summary. The 
infiltration volume required and the infiltration volume proposed are also 
shown on Exhibit #1. 



Exhibit #1 – Drainage Summary 
 
 

 
 
 

 
Soil Types = “A” soils 
 
Ground Cover includes: Gravel, Pavement, Roofs and Grass 
 
Infiltration Rates Used 
 
Soils classified as “626 B” Merrimac Urban Land complex Sandy Loam “A” Soils Rawls Rate of 
1.02 in/hr has been used for the “A” soils for infiltration calculations. Soil testing has been done 
in the areas of the infiltration systems and the soils consist of Sandy Loam “A” soils. This soil 
data and test hole locations are shown on the site plan set and information provided at the end of 
this report. 
 
Infiltration Volume Required 
 
Proposed Impervious Area (pavement, roofs and walks) = 10,510.s.f. 
Massachusetts Stormwater Recharge Requirement 
10,510 s.f. x .6” = 10,510 s.f x .6”/12” = 525.5 c.f. recharge required 
City of Boston Stormwater Recharge Requirement 
10,510 s.f. x 1”= 10,510 x 1”/12” = 875.8 c.f. recharge required 
 
  
Infiltration Volume Provided 
 
The total recharge volume provided in the infiltration systems is 1,466.5 c.f.  This system also 
totally recharges the 2-year storm event for the P2 Drainage area. This provides a storage volume 
equal to 1.67” over the total proposed impervious area of 10,150 s.f. 
 
  
Stone Void Ratio Used = 0.40 (40% voids) 
 
 
 
 
 
 
 
 
 

Proposed Lots / Drainage 
Areas = 21,328 s.f.  

Existing Lots / Drainage 
Areas = 21,328 s.f.  



Drainage Runoff Rates Summary Table 
 
The NOAA Atlas 14 Precipitation Rates were used. 
Using TR55 Calculations the following results were obtained: 

 
 
 
 

Storm Event (inches) Total (E1) 
Existing Rate 
Rear of 
Property 

Total (E1) 
Existing 
Volume Rear 
of Property 

Total (P1 and P2) 
Proposed Rate 
Rear of Property 

Total (P1 and P2) 
Proposed Volume 
To Rear of 
Property 

1 Year Storm (2.75”) 0.04 cfs 0.008 a.f. 0.02 cfs 0.004 a.f. 
2 Year Storm (3.39”) 0.14 cfs 0.017 a.f. 0.06 cfs 0.009 a.f. 
10 Year Storm (5.30”) 0.72 cfs 0.055 a.f. 0.38 cfs 0.046 a.f. 
25 Year Storm (6.49”) 1.18 cfs 0.086 a.f. 0.92cfs 0.079 a.f. 
100 Year Storm (8.33”) 1.97 cfs 0.138 a.f. 1.94 cfs 0.134 a.f. 







E1

EXISTING AREA

R

TO REAR OF
 PROPERTY

Routing Diagram for 7876-35 Existing
Prepared by na,  Printed 6/1/2022

HydroCAD® 10.00-22  s/n 09538  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



7876-35 Existing
  Printed  6/1/2022Prepared by na

Page 2HydroCAD® 10.00-22  s/n 09538  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.330 39 >75% Grass cover, Good, HSG A  (E1)
0.077 96 Gravel surface, HSG A  (E1)
0.083 98 Pave, Roof, Walk, HSG A  (E1)
0.490 58 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.490 HSG A E1
0.000 HSG B
0.000 HSG C
0.000 HSG D
0.000 Other
0.490 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.330 0.000 0.000 0.000 0.000 0.330 >75% Grass cover, Good E1
0.077 0.000 0.000 0.000 0.000 0.077 Gravel surface E1
0.083 0.000 0.000 0.000 0.000 0.083 Pave, Roof, Walk E1
0.490 0.000 0.000 0.000 0.000 0.490 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=21,328 sf   16.86% Impervious   Runoff Depth=0.20"Subcatchment E1: EXISTING AREA
   Flow Length=100'   Tc=5.1 min   CN=58   Runoff=0.04 cfs  0.008 af

   Inflow=0.04 cfs  0.008 afLink R: TO REAR OF PROPERTY
   Primary=0.04 cfs  0.008 af

Total Runoff Area = 0.490 ac   Runoff Volume = 0.008 af   Average Runoff Depth = 0.20"
83.14% Pervious = 0.407 ac     16.86% Impervious = 0.083 ac
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Summary for Subcatchment E1: EXISTING AREA

Runoff = 0.04 cfs @ 12.33 hrs,  Volume= 0.008 af,  Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Storm Rainfall=2.77"

Area (sf) CN Description
14,359 39 >75% Grass cover, Good, HSG A
3,373 96 Gravel surface, HSG A

* 3,596 98 Pave, Roof, Walk, HSG A
21,328 58 Weighted Average
17,732 83.14% Pervious Area
3,596 16.86% Impervious Area

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

4.4 50 0.0860 0.19 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.41"

0.0 15 0.1460 6.15 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.7 35 0.0030 0.88 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

5.1 100 Total

Subcatchment E1: EXISTING AREA

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.044
0.042
0.04

0.038
0.036
0.034
0.032
0.03

0.028
0.026
0.024
0.022
0.02

0.018
0.016
0.014
0.012
0.01

0.008
0.006
0.004
0.002

0

Type III 24-hr
1 Year Storm Rainfall=2.77"

Runoff Area=21,328 sf
Runoff Volume=0.008 af

Runoff Depth=0.20"
Flow Length=100'

Tc=5.1 min
CN=58

0.04 cfs
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Summary for Link R: TO REAR OF PROPERTY

Inflow Area = 0.490 ac, 16.86% Impervious,  Inflow Depth = 0.20"    for  1 Year Storm event
Inflow = 0.04 cfs @ 12.33 hrs,  Volume= 0.008 af
Primary = 0.04 cfs @ 12.33 hrs,  Volume= 0.008 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link R: TO REAR OF PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.044
0.042
0.04

0.038
0.036
0.034
0.032
0.03

0.028
0.026
0.024
0.022
0.02

0.018
0.016
0.014
0.012
0.01

0.008
0.006
0.004
0.002

0

Inflow Area=0.490 ac
0.04 cfs

0.04 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=21,328 sf   16.86% Impervious   Runoff Depth=0.42"Subcatchment E1: EXISTING AREA
   Flow Length=100'   Tc=5.1 min   CN=58   Runoff=0.14 cfs  0.017 af

   Inflow=0.14 cfs  0.017 afLink R: TO REAR OF PROPERTY
   Primary=0.14 cfs  0.017 af

Total Runoff Area = 0.490 ac   Runoff Volume = 0.017 af   Average Runoff Depth = 0.42"
83.14% Pervious = 0.407 ac     16.86% Impervious = 0.083 ac
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Summary for Subcatchment E1: EXISTING AREA

Runoff = 0.14 cfs @ 12.12 hrs,  Volume= 0.017 af,  Depth= 0.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Year Storm Rainfall=3.41"

Area (sf) CN Description
14,359 39 >75% Grass cover, Good, HSG A
3,373 96 Gravel surface, HSG A

* 3,596 98 Pave, Roof, Walk, HSG A
21,328 58 Weighted Average
17,732 83.14% Pervious Area
3,596 16.86% Impervious Area

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

4.4 50 0.0860 0.19 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.41"

0.0 15 0.1460 6.15 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.7 35 0.0030 0.88 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

5.1 100 Total

Subcatchment E1: EXISTING AREA

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.15

0.14

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
2 Year Storm Rainfall=3.41"

Runoff Area=21,328 sf
Runoff Volume=0.017 af

Runoff Depth=0.42"
Flow Length=100'

Tc=5.1 min
CN=58

0.14 cfs
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Summary for Link R: TO REAR OF PROPERTY

Inflow Area = 0.490 ac, 16.86% Impervious,  Inflow Depth = 0.42"    for  2 Year Storm event
Inflow = 0.14 cfs @ 12.12 hrs,  Volume= 0.017 af
Primary = 0.14 cfs @ 12.12 hrs,  Volume= 0.017 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link R: TO REAR OF PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.15

0.14

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

Inflow Area=0.490 ac
0.14 cfs

0.14 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=21,328 sf   16.86% Impervious   Runoff Depth=1.35"Subcatchment E1: EXISTING AREA
   Flow Length=100'   Tc=5.1 min   CN=58   Runoff=0.72 cfs  0.055 af

   Inflow=0.72 cfs  0.055 afLink R: TO REAR OF PROPERTY
   Primary=0.72 cfs  0.055 af

Total Runoff Area = 0.490 ac   Runoff Volume = 0.055 af   Average Runoff Depth = 1.35"
83.14% Pervious = 0.407 ac     16.86% Impervious = 0.083 ac



Type III 24-hr  10 Year Storm Rainfall=5.33"7876-35 Existing
  Printed  6/1/2022Prepared by na

Page 12HydroCAD® 10.00-22  s/n 09538  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment E1: EXISTING AREA

Runoff = 0.72 cfs @ 12.09 hrs,  Volume= 0.055 af,  Depth= 1.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Storm Rainfall=5.33"

Area (sf) CN Description
14,359 39 >75% Grass cover, Good, HSG A
3,373 96 Gravel surface, HSG A

* 3,596 98 Pave, Roof, Walk, HSG A
21,328 58 Weighted Average
17,732 83.14% Pervious Area
3,596 16.86% Impervious Area

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

4.4 50 0.0860 0.19 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.41"

0.0 15 0.1460 6.15 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.7 35 0.0030 0.88 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

5.1 100 Total

Subcatchment E1: EXISTING AREA

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.8

0.75

0.7

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
10 Year Storm Rainfall=5.33"

Runoff Area=21,328 sf
Runoff Volume=0.055 af

Runoff Depth=1.35"
Flow Length=100'

Tc=5.1 min
CN=58

0.72 cfs
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Summary for Link R: TO REAR OF PROPERTY

Inflow Area = 0.490 ac, 16.86% Impervious,  Inflow Depth = 1.35"    for  10 Year Storm event
Inflow = 0.72 cfs @ 12.09 hrs,  Volume= 0.055 af
Primary = 0.72 cfs @ 12.09 hrs,  Volume= 0.055 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link R: TO REAR OF PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.8

0.75

0.7

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

Inflow Area=0.490 ac
0.72 cfs

0.72 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=21,328 sf   16.86% Impervious   Runoff Depth=2.10"Subcatchment E1: EXISTING AREA
   Flow Length=100'   Tc=5.1 min   CN=58   Runoff=1.18 cfs  0.086 af

   Inflow=1.18 cfs  0.086 afLink R: TO REAR OF PROPERTY
   Primary=1.18 cfs  0.086 af

Total Runoff Area = 0.490 ac   Runoff Volume = 0.086 af   Average Runoff Depth = 2.10"
83.14% Pervious = 0.407 ac     16.86% Impervious = 0.083 ac
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Summary for Subcatchment E1: EXISTING AREA

Runoff = 1.18 cfs @ 12.08 hrs,  Volume= 0.086 af,  Depth= 2.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Year Storm Rainfall=6.53"

Area (sf) CN Description
14,359 39 >75% Grass cover, Good, HSG A
3,373 96 Gravel surface, HSG A

* 3,596 98 Pave, Roof, Walk, HSG A
21,328 58 Weighted Average
17,732 83.14% Pervious Area
3,596 16.86% Impervious Area

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

4.4 50 0.0860 0.19 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.41"

0.0 15 0.1460 6.15 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.7 35 0.0030 0.88 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

5.1 100 Total

Subcatchment E1: EXISTING AREA

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
25 Year Storm Rainfall=6.53"

Runoff Area=21,328 sf
Runoff Volume=0.086 af

Runoff Depth=2.10"
Flow Length=100'

Tc=5.1 min
CN=58

1.18 cfs
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Summary for Link R: TO REAR OF PROPERTY

Inflow Area = 0.490 ac, 16.86% Impervious,  Inflow Depth = 2.10"    for  25 Year Storm event
Inflow = 1.18 cfs @ 12.08 hrs,  Volume= 0.086 af
Primary = 1.18 cfs @ 12.08 hrs,  Volume= 0.086 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link R: TO REAR OF PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.490 ac
1.18 cfs

1.18 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=21,328 sf   16.86% Impervious   Runoff Depth=3.38"Subcatchment E1: EXISTING AREA
   Flow Length=100'   Tc=5.1 min   CN=58   Runoff=1.97 cfs  0.138 af

   Inflow=1.97 cfs  0.138 afLink R: TO REAR OF PROPERTY
   Primary=1.97 cfs  0.138 af

Total Runoff Area = 0.490 ac   Runoff Volume = 0.138 af   Average Runoff Depth = 3.38"
83.14% Pervious = 0.407 ac     16.86% Impervious = 0.083 ac
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Summary for Subcatchment E1: EXISTING AREA

Runoff = 1.97 cfs @ 12.08 hrs,  Volume= 0.138 af,  Depth= 3.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Storm Rainfall=8.37"

Area (sf) CN Description
14,359 39 >75% Grass cover, Good, HSG A
3,373 96 Gravel surface, HSG A

* 3,596 98 Pave, Roof, Walk, HSG A
21,328 58 Weighted Average
17,732 83.14% Pervious Area
3,596 16.86% Impervious Area

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

4.4 50 0.0860 0.19 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.41"

0.0 15 0.1460 6.15 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.7 35 0.0030 0.88 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

5.1 100 Total

Subcatchment E1: EXISTING AREA

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100 Year Storm Rainfall=8.37"

Runoff Area=21,328 sf
Runoff Volume=0.138 af

Runoff Depth=3.38"
Flow Length=100'

Tc=5.1 min
CN=58

1.97 cfs
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Summary for Link R: TO REAR OF PROPERTY

Inflow Area = 0.490 ac, 16.86% Impervious,  Inflow Depth = 3.38"    for  100 Year Storm event
Inflow = 1.97 cfs @ 12.08 hrs,  Volume= 0.138 af
Primary = 1.97 cfs @ 12.08 hrs,  Volume= 0.138 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link R: TO REAR OF PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
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s)

2
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0

Inflow Area=0.490 ac
1.97 cfs

1.97 cfs
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.233 39 >75% Grass cover, Good, HSG A  (P1, P2)
0.015 39 Open Deck and Landscaping, Good, HSG A  (P2)
0.241 98 Pave, Roof, Walk, HSG A  (P1, P2)
0.490 68 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.490 HSG A P1, P2
0.000 HSG B
0.000 HSG C
0.000 HSG D
0.000 Other
0.490 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.233 0.000 0.000 0.000 0.000 0.233 >75% Grass cover, Good
0.015 0.000 0.000 0.000 0.000 0.015 Open Deck and Landscaping, Good
0.241 0.000 0.000 0.000 0.000 0.241 Pave, Roof, Walk
0.490 0.000 0.000 0.000 0.000 0.490 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=13,469 sf   28.17% Impervious   Runoff Depth=0.16"Subcatchment P1: PROPOSED OVERLAND
   Flow Length=110'   Tc=5.7 min   CN=56   Runoff=0.02 cfs  0.004 af

Runoff Area=7,859 sf   85.46% Impervious   Runoff Depth=1.69"Subcatchment P2: PROPOSED FLOW TO 
   Tc=6.0 min   CN=89   Runoff=0.36 cfs  0.025 af

Peak Elev=57.63'  Storage=534 cf   Inflow=0.36 cfs  0.025 afPond 1P: CHAMBER INFILTRATION SYSTEM
   Discarded=0.02 cfs  0.025 af   Primary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.025 af

   Inflow=0.02 cfs  0.004 afLink R: TO REAR OF PROPERTY
   Primary=0.02 cfs  0.004 af

Total Runoff Area = 0.490 ac   Runoff Volume = 0.030 af   Average Runoff Depth = 0.72"
50.72% Pervious = 0.248 ac     49.28% Impervious = 0.241 ac
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Summary for Subcatchment P1: PROPOSED OVERLAND

Runoff = 0.02 cfs @ 12.39 hrs,  Volume= 0.004 af,  Depth= 0.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Storm Rainfall=2.77"

Area (sf) CN Description
9,675 39 >75% Grass cover, Good, HSG A

* 3,794 98 Pave, Roof, Walk, HSG A
13,469 56 Weighted Average
9,675 71.83% Pervious Area
3,794 28.17% Impervious Area

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

5.5 50 0.0500 0.15 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.41"

0.2 60 0.0650 4.10 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

5.7 110 Total

Subcatchment P1: PROPOSED OVERLAND

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
1 Year Storm Rainfall=2.77"

Runoff Area=13,469 sf
Runoff Volume=0.004 af

Runoff Depth=0.16"
Flow Length=110'

Tc=5.7 min
CN=56

0.02 cfs
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Summary for Subcatchment P2: PROPOSED FLOW TO CHAMBERS

Runoff = 0.36 cfs @ 12.09 hrs,  Volume= 0.025 af,  Depth= 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Storm Rainfall=2.77"

Area (sf) CN Description
487 39 >75% Grass cover, Good, HSG A

* 656 39 Open Deck and Landscaping, Good, HSG A
* 6,716 98 Pave, Roof, Walk, HSG A

7,859 89 Weighted Average
1,143 14.54% Pervious Area
6,716 85.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P2: PROPOSED FLOW TO CHAMBERS

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
1 Year Storm Rainfall=2.77"

Runoff Area=7,859 sf
Runoff Volume=0.025 af

Runoff Depth=1.69"
Tc=6.0 min

CN=89

0.36 cfs
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Summary for Pond 1P: CHAMBER INFILTRATION SYSTEM

Inflow Area = 0.180 ac, 85.46% Impervious,  Inflow Depth = 1.69"    for  1 Year Storm event
Inflow = 0.36 cfs @ 12.09 hrs,  Volume= 0.025 af
Outflow = 0.02 cfs @ 14.29 hrs,  Volume= 0.025 af,  Atten= 94%,  Lag= 132.0 min
Discarded = 0.02 cfs @ 14.29 hrs,  Volume= 0.025 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 57.63' @ 14.29 hrs   Surf.Area= 731 sf   Storage= 534 cf

Plug-Flow detention time= 262.7 min calculated for 0.025 af (100% of inflow)
Center-of-Mass det. time= 262.7 min ( 1,079.7 - 817.0 )

Volume Invert Avail.Storage Storage Description
#1A 56.50' 586 cf 23.58'W x 31.00'L x 3.21'H Field A

2,346 cf Overall - 880 cf Embedded = 1,465 cf  x 40.0% Voids
#2A 57.00' 880 cf Cultec R-280HD  x 20  Inside #1

Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 5 rows

1,466 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 56.50' 1.020 in/hr Exfiltration over Wetted area   
#2 Primary 58.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 59.60' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.02 cfs @ 14.29 hrs  HW=57.63'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: CHAMBER INFILTRATION SYSTEM - Chamber Wizard Field A

Chamber Model = Cultec R-280HD (Cultec Recharger® 280HD)
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 5 rows

47.0" Wide + 6.0" Spacing = 53.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.00' Row Adjustment = 29.00' Row Length +12.0" End Stone x 2 = 31.00' 
Base Length
5 Rows x 47.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 23.58' Base Width
6.0" Base + 26.5" Chamber Height + 6.0" Cover = 3.21' Field Height

20 Chambers x 42.5 cf  +1.00' Row Adjustment x 6.07 sf x 5 Rows = 880.4 cf Chamber Storage

2,345.6 cf Field - 880.4 cf Chambers = 1,465.2 cf Stone x 40.0% Voids = 586.1 cf Stone Storage

Chamber Storage + Stone Storage = 1,466.5 cf = 0.034 af
Overall Storage Efficiency = 62.5%
Overall System Size = 31.00' x 23.58' x 3.21'

20 Chambers
86.9 cy Field
54.3 cy Stone
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Pond 1P: CHAMBER INFILTRATION SYSTEM

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.180 ac
Peak Elev=57.63'

Storage=534 cf

0.36 cfs

0.02 cfs

0.02 cfs

0.00 cfs
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Summary for Link R: TO REAR OF PROPERTY

Inflow Area = 0.490 ac, 49.28% Impervious,  Inflow Depth = 0.10"    for  1 Year Storm event
Inflow = 0.02 cfs @ 12.39 hrs,  Volume= 0.004 af
Primary = 0.02 cfs @ 12.39 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link R: TO REAR OF PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.490 ac
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=13,469 sf   28.17% Impervious   Runoff Depth=0.35"Subcatchment P1: PROPOSED OVERLAND
   Flow Length=110'   Tc=5.7 min   CN=56   Runoff=0.06 cfs  0.009 af

Runoff Area=7,859 sf   85.46% Impervious   Runoff Depth=2.27"Subcatchment P2: PROPOSED FLOW TO 
   Tc=6.0 min   CN=89   Runoff=0.48 cfs  0.034 af

Peak Elev=58.07'  Storage=788 cf   Inflow=0.48 cfs  0.034 afPond 1P: CHAMBER INFILTRATION SYSTEM
   Discarded=0.02 cfs  0.034 af   Primary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.034 af

   Inflow=0.06 cfs  0.009 afLink R: TO REAR OF PROPERTY
   Primary=0.06 cfs  0.009 af

Total Runoff Area = 0.490 ac   Runoff Volume = 0.043 af   Average Runoff Depth = 1.06"
50.72% Pervious = 0.248 ac     49.28% Impervious = 0.241 ac
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Summary for Subcatchment P1: PROPOSED OVERLAND

Runoff = 0.06 cfs @ 12.14 hrs,  Volume= 0.009 af,  Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Year Storm Rainfall=3.41"

Area (sf) CN Description
9,675 39 >75% Grass cover, Good, HSG A

* 3,794 98 Pave, Roof, Walk, HSG A
13,469 56 Weighted Average
9,675 71.83% Pervious Area
3,794 28.17% Impervious Area

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

5.5 50 0.0500 0.15 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.41"

0.2 60 0.0650 4.10 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

5.7 110 Total

Subcatchment P1: PROPOSED OVERLAND

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2 Year Storm Rainfall=3.41"

Runoff Area=13,469 sf
Runoff Volume=0.009 af

Runoff Depth=0.35"
Flow Length=110'

Tc=5.7 min
CN=56

0.06 cfs
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Summary for Subcatchment P2: PROPOSED FLOW TO CHAMBERS

Runoff = 0.48 cfs @ 12.09 hrs,  Volume= 0.034 af,  Depth= 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Year Storm Rainfall=3.41"

Area (sf) CN Description
487 39 >75% Grass cover, Good, HSG A

* 656 39 Open Deck and Landscaping, Good, HSG A
* 6,716 98 Pave, Roof, Walk, HSG A

7,859 89 Weighted Average
1,143 14.54% Pervious Area
6,716 85.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P2: PROPOSED FLOW TO CHAMBERS

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2 Year Storm Rainfall=3.41"

Runoff Area=7,859 sf
Runoff Volume=0.034 af

Runoff Depth=2.27"
Tc=6.0 min

CN=89

0.48 cfs
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Summary for Pond 1P: CHAMBER INFILTRATION SYSTEM

Inflow Area = 0.180 ac, 85.46% Impervious,  Inflow Depth = 2.27"    for  2 Year Storm event
Inflow = 0.48 cfs @ 12.09 hrs,  Volume= 0.034 af
Outflow = 0.02 cfs @ 15.03 hrs,  Volume= 0.034 af,  Atten= 96%,  Lag= 176.8 min
Discarded = 0.02 cfs @ 15.03 hrs,  Volume= 0.034 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 58.07' @ 15.03 hrs   Surf.Area= 731 sf   Storage= 788 cf

Plug-Flow detention time= 371.5 min calculated for 0.034 af (100% of inflow)
Center-of-Mass det. time= 371.5 min ( 1,180.1 - 808.6 )

Volume Invert Avail.Storage Storage Description
#1A 56.50' 586 cf 23.58'W x 31.00'L x 3.21'H Field A

2,346 cf Overall - 880 cf Embedded = 1,465 cf  x 40.0% Voids
#2A 57.00' 880 cf Cultec R-280HD  x 20  Inside #1

Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 5 rows

1,466 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 56.50' 1.020 in/hr Exfiltration over Wetted area   
#2 Primary 58.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 59.60' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.02 cfs @ 15.03 hrs  HW=58.07'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: CHAMBER INFILTRATION SYSTEM - Chamber Wizard Field A

Chamber Model = Cultec R-280HD (Cultec Recharger® 280HD)
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 5 rows

47.0" Wide + 6.0" Spacing = 53.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.00' Row Adjustment = 29.00' Row Length +12.0" End Stone x 2 = 31.00' 
Base Length
5 Rows x 47.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 23.58' Base Width
6.0" Base + 26.5" Chamber Height + 6.0" Cover = 3.21' Field Height

20 Chambers x 42.5 cf  +1.00' Row Adjustment x 6.07 sf x 5 Rows = 880.4 cf Chamber Storage

2,345.6 cf Field - 880.4 cf Chambers = 1,465.2 cf Stone x 40.0% Voids = 586.1 cf Stone Storage

Chamber Storage + Stone Storage = 1,466.5 cf = 0.034 af
Overall Storage Efficiency = 62.5%
Overall System Size = 31.00' x 23.58' x 3.21'

20 Chambers
86.9 cy Field
54.3 cy Stone
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Pond 1P: CHAMBER INFILTRATION SYSTEM

Inflow
Outflow
Discarded
Primary

Hydrograph
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Inflow Area=0.180 ac
Peak Elev=58.07'

Storage=788 cf

0.48 cfs
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0.00 cfs
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Summary for Link R: TO REAR OF PROPERTY

Inflow Area = 0.490 ac, 49.28% Impervious,  Inflow Depth = 0.22"    for  2 Year Storm event
Inflow = 0.06 cfs @ 12.14 hrs,  Volume= 0.009 af
Primary = 0.06 cfs @ 12.14 hrs,  Volume= 0.009 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link R: TO REAR OF PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=13,469 sf   28.17% Impervious   Runoff Depth=1.22"Subcatchment P1: PROPOSED OVERLAND
   Flow Length=110'   Tc=5.7 min   CN=56   Runoff=0.38 cfs  0.031 af

Runoff Area=7,859 sf   85.46% Impervious   Runoff Depth=4.09"Subcatchment P2: PROPOSED FLOW TO 
   Tc=6.0 min   CN=89   Runoff=0.84 cfs  0.061 af

Peak Elev=58.79'  Storage=1,165 cf   Inflow=0.84 cfs  0.061 afPond 1P: CHAMBER INFILTRATION SYSTEM
   Discarded=0.02 cfs  0.047 af   Primary=0.22 cfs  0.015 af   Outflow=0.24 cfs  0.061 af

   Inflow=0.38 cfs  0.046 afLink R: TO REAR OF PROPERTY
   Primary=0.38 cfs  0.046 af

Total Runoff Area = 0.490 ac   Runoff Volume = 0.093 af   Average Runoff Depth = 2.27"
50.72% Pervious = 0.248 ac     49.28% Impervious = 0.241 ac
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Summary for Subcatchment P1: PROPOSED OVERLAND

Runoff = 0.38 cfs @ 12.10 hrs,  Volume= 0.031 af,  Depth= 1.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Storm Rainfall=5.33"

Area (sf) CN Description
9,675 39 >75% Grass cover, Good, HSG A

* 3,794 98 Pave, Roof, Walk, HSG A
13,469 56 Weighted Average
9,675 71.83% Pervious Area
3,794 28.17% Impervious Area

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

5.5 50 0.0500 0.15 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.41"

0.2 60 0.0650 4.10 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

5.7 110 Total

Subcatchment P1: PROPOSED OVERLAND

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 Year Storm Rainfall=5.33"

Runoff Area=13,469 sf
Runoff Volume=0.031 af

Runoff Depth=1.22"
Flow Length=110'

Tc=5.7 min
CN=56

0.38 cfs
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Summary for Subcatchment P2: PROPOSED FLOW TO CHAMBERS

Runoff = 0.84 cfs @ 12.09 hrs,  Volume= 0.061 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Storm Rainfall=5.33"

Area (sf) CN Description
487 39 >75% Grass cover, Good, HSG A

* 656 39 Open Deck and Landscaping, Good, HSG A
* 6,716 98 Pave, Roof, Walk, HSG A

7,859 89 Weighted Average
1,143 14.54% Pervious Area
6,716 85.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P2: PROPOSED FLOW TO CHAMBERS

Runoff

Hydrograph
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Type III 24-hr
10 Year Storm Rainfall=5.33"

Runoff Area=7,859 sf
Runoff Volume=0.061 af

Runoff Depth=4.09"
Tc=6.0 min

CN=89

0.84 cfs
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Summary for Pond 1P: CHAMBER INFILTRATION SYSTEM

Inflow Area = 0.180 ac, 85.46% Impervious,  Inflow Depth = 4.09"    for  10 Year Storm event
Inflow = 0.84 cfs @ 12.09 hrs,  Volume= 0.061 af
Outflow = 0.24 cfs @ 12.43 hrs,  Volume= 0.061 af,  Atten= 72%,  Lag= 20.5 min
Discarded = 0.02 cfs @ 12.43 hrs,  Volume= 0.047 af
Primary = 0.22 cfs @ 12.43 hrs,  Volume= 0.015 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 58.79' @ 12.43 hrs   Surf.Area= 731 sf   Storage= 1,165 cf

Plug-Flow detention time= 366.5 min calculated for 0.061 af (100% of inflow)
Center-of-Mass det. time= 366.6 min ( 1,158.7 - 792.2 )

Volume Invert Avail.Storage Storage Description
#1A 56.50' 586 cf 23.58'W x 31.00'L x 3.21'H Field A

2,346 cf Overall - 880 cf Embedded = 1,465 cf  x 40.0% Voids
#2A 57.00' 880 cf Cultec R-280HD  x 20  Inside #1

Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 5 rows

1,466 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 56.50' 1.020 in/hr Exfiltration over Wetted area   
#2 Primary 58.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 59.60' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.02 cfs @ 12.43 hrs  HW=58.79'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.21 cfs @ 12.43 hrs  HW=58.79'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.21 cfs @ 1.83 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: CHAMBER INFILTRATION SYSTEM - Chamber Wizard Field A

Chamber Model = Cultec R-280HD (Cultec Recharger® 280HD)
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 5 rows

47.0" Wide + 6.0" Spacing = 53.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.00' Row Adjustment = 29.00' Row Length +12.0" End Stone x 2 = 31.00' 
Base Length
5 Rows x 47.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 23.58' Base Width
6.0" Base + 26.5" Chamber Height + 6.0" Cover = 3.21' Field Height

20 Chambers x 42.5 cf  +1.00' Row Adjustment x 6.07 sf x 5 Rows = 880.4 cf Chamber Storage

2,345.6 cf Field - 880.4 cf Chambers = 1,465.2 cf Stone x 40.0% Voids = 586.1 cf Stone Storage

Chamber Storage + Stone Storage = 1,466.5 cf = 0.034 af
Overall Storage Efficiency = 62.5%
Overall System Size = 31.00' x 23.58' x 3.21'

20 Chambers
86.9 cy Field
54.3 cy Stone
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Pond 1P: CHAMBER INFILTRATION SYSTEM

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.180 ac
Peak Elev=58.79'
Storage=1,165 cf

0.84 cfs
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Summary for Link R: TO REAR OF PROPERTY

Inflow Area = 0.490 ac, 49.28% Impervious,  Inflow Depth = 1.13"    for  10 Year Storm event
Inflow = 0.38 cfs @ 12.38 hrs,  Volume= 0.046 af
Primary = 0.38 cfs @ 12.38 hrs,  Volume= 0.046 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link R: TO REAR OF PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.490 ac
0.38 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=13,469 sf   28.17% Impervious   Runoff Depth=1.92"Subcatchment P1: PROPOSED OVERLAND
   Flow Length=110'   Tc=5.7 min   CN=56   Runoff=0.65 cfs  0.049 af

Runoff Area=7,859 sf   85.46% Impervious   Runoff Depth=5.25"Subcatchment P2: PROPOSED FLOW TO 
   Tc=6.0 min   CN=89   Runoff=1.06 cfs  0.079 af

Peak Elev=59.03'  Storage=1,262 cf   Inflow=1.06 cfs  0.079 afPond 1P: CHAMBER INFILTRATION SYSTEM
   Discarded=0.02 cfs  0.050 af   Primary=0.50 cfs  0.029 af   Outflow=0.52 cfs  0.079 af

   Inflow=0.92 cfs  0.079 afLink R: TO REAR OF PROPERTY
   Primary=0.92 cfs  0.079 af

Total Runoff Area = 0.490 ac   Runoff Volume = 0.128 af   Average Runoff Depth = 3.15"
50.72% Pervious = 0.248 ac     49.28% Impervious = 0.241 ac



Type III 24-hr  25 Year Storm Rainfall=6.53"7876-35 Proposed
  Printed  6/1/2022Prepared by na

Page 27HydroCAD® 10.00-22  s/n 09538  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment P1: PROPOSED OVERLAND

Runoff = 0.65 cfs @ 12.09 hrs,  Volume= 0.049 af,  Depth= 1.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Year Storm Rainfall=6.53"

Area (sf) CN Description
9,675 39 >75% Grass cover, Good, HSG A

* 3,794 98 Pave, Roof, Walk, HSG A
13,469 56 Weighted Average
9,675 71.83% Pervious Area
3,794 28.17% Impervious Area

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

5.5 50 0.0500 0.15 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.41"

0.2 60 0.0650 4.10 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

5.7 110 Total

Subcatchment P1: PROPOSED OVERLAND

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 Year Storm Rainfall=6.53"

Runoff Area=13,469 sf
Runoff Volume=0.049 af

Runoff Depth=1.92"
Flow Length=110'

Tc=5.7 min
CN=56

0.65 cfs
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Summary for Subcatchment P2: PROPOSED FLOW TO CHAMBERS

Runoff = 1.06 cfs @ 12.08 hrs,  Volume= 0.079 af,  Depth= 5.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Year Storm Rainfall=6.53"

Area (sf) CN Description
487 39 >75% Grass cover, Good, HSG A

* 656 39 Open Deck and Landscaping, Good, HSG A
* 6,716 98 Pave, Roof, Walk, HSG A

7,859 89 Weighted Average
1,143 14.54% Pervious Area
6,716 85.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P2: PROPOSED FLOW TO CHAMBERS

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 Year Storm Rainfall=6.53"

Runoff Area=7,859 sf
Runoff Volume=0.079 af

Runoff Depth=5.25"
Tc=6.0 min

CN=89

1.06 cfs
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Summary for Pond 1P: CHAMBER INFILTRATION SYSTEM

Inflow Area = 0.180 ac, 85.46% Impervious,  Inflow Depth = 5.25"    for  25 Year Storm event
Inflow = 1.06 cfs @ 12.08 hrs,  Volume= 0.079 af
Outflow = 0.52 cfs @ 12.23 hrs,  Volume= 0.079 af,  Atten= 51%,  Lag= 9.0 min
Discarded = 0.02 cfs @ 12.23 hrs,  Volume= 0.050 af
Primary = 0.50 cfs @ 12.23 hrs,  Volume= 0.029 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 59.03' @ 12.23 hrs   Surf.Area= 731 sf   Storage= 1,262 cf

Plug-Flow detention time= 310.0 min calculated for 0.079 af (100% of inflow)
Center-of-Mass det. time= 310.0 min ( 1,095.4 - 785.4 )

Volume Invert Avail.Storage Storage Description
#1A 56.50' 586 cf 23.58'W x 31.00'L x 3.21'H Field A

2,346 cf Overall - 880 cf Embedded = 1,465 cf  x 40.0% Voids
#2A 57.00' 880 cf Cultec R-280HD  x 20  Inside #1

Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 5 rows

1,466 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 56.50' 1.020 in/hr Exfiltration over Wetted area   
#2 Primary 58.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 59.60' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.02 cfs @ 12.23 hrs  HW=59.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.50 cfs @ 12.23 hrs  HW=59.02'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.50 cfs @ 2.52 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: CHAMBER INFILTRATION SYSTEM - Chamber Wizard Field A

Chamber Model = Cultec R-280HD (Cultec Recharger® 280HD)
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 5 rows

47.0" Wide + 6.0" Spacing = 53.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.00' Row Adjustment = 29.00' Row Length +12.0" End Stone x 2 = 31.00' 
Base Length
5 Rows x 47.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 23.58' Base Width
6.0" Base + 26.5" Chamber Height + 6.0" Cover = 3.21' Field Height

20 Chambers x 42.5 cf  +1.00' Row Adjustment x 6.07 sf x 5 Rows = 880.4 cf Chamber Storage

2,345.6 cf Field - 880.4 cf Chambers = 1,465.2 cf Stone x 40.0% Voids = 586.1 cf Stone Storage

Chamber Storage + Stone Storage = 1,466.5 cf = 0.034 af
Overall Storage Efficiency = 62.5%
Overall System Size = 31.00' x 23.58' x 3.21'

20 Chambers
86.9 cy Field
54.3 cy Stone
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Pond 1P: CHAMBER INFILTRATION SYSTEM

Inflow
Outflow
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Primary

Hydrograph

Time  (hours)
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Inflow Area=0.180 ac
Peak Elev=59.03'
Storage=1,262 cf

1.06 cfs
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Summary for Link R: TO REAR OF PROPERTY

Inflow Area = 0.490 ac, 49.28% Impervious,  Inflow Depth = 1.93"    for  25 Year Storm event
Inflow = 0.92 cfs @ 12.17 hrs,  Volume= 0.079 af
Primary = 0.92 cfs @ 12.17 hrs,  Volume= 0.079 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link R: TO REAR OF PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=13,469 sf   28.17% Impervious   Runoff Depth=3.15"Subcatchment P1: PROPOSED OVERLAND
   Flow Length=110'   Tc=5.7 min   CN=56   Runoff=1.12 cfs  0.081 af

Runoff Area=7,859 sf   85.46% Impervious   Runoff Depth=7.05"Subcatchment P2: PROPOSED FLOW TO 
   Tc=6.0 min   CN=89   Runoff=1.40 cfs  0.106 af

Peak Elev=59.65'  Storage=1,450 cf   Inflow=1.40 cfs  0.106 afPond 1P: CHAMBER INFILTRATION SYSTEM
   Discarded=0.03 cfs  0.054 af   Primary=1.03 cfs  0.052 af   Outflow=1.06 cfs  0.106 af

   Inflow=1.94 cfs  0.134 afLink R: TO REAR OF PROPERTY
   Primary=1.94 cfs  0.134 af

Total Runoff Area = 0.490 ac   Runoff Volume = 0.187 af   Average Runoff Depth = 4.59"
50.72% Pervious = 0.248 ac     49.28% Impervious = 0.241 ac
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Summary for Subcatchment P1: PROPOSED OVERLAND

Runoff = 1.12 cfs @ 12.09 hrs,  Volume= 0.081 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Storm Rainfall=8.37"

Area (sf) CN Description
9,675 39 >75% Grass cover, Good, HSG A

* 3,794 98 Pave, Roof, Walk, HSG A
13,469 56 Weighted Average
9,675 71.83% Pervious Area
3,794 28.17% Impervious Area

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

5.5 50 0.0500 0.15 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.41"

0.2 60 0.0650 4.10 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

5.7 110 Total

Subcatchment P1: PROPOSED OVERLAND

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 Year Storm Rainfall=8.37"

Runoff Area=13,469 sf
Runoff Volume=0.081 af

Runoff Depth=3.15"
Flow Length=110'

Tc=5.7 min
CN=56

1.12 cfs
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Summary for Subcatchment P2: PROPOSED FLOW TO CHAMBERS

Runoff = 1.40 cfs @ 12.08 hrs,  Volume= 0.106 af,  Depth= 7.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Storm Rainfall=8.37"

Area (sf) CN Description
487 39 >75% Grass cover, Good, HSG A

* 656 39 Open Deck and Landscaping, Good, HSG A
* 6,716 98 Pave, Roof, Walk, HSG A

7,859 89 Weighted Average
1,143 14.54% Pervious Area
6,716 85.46% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P2: PROPOSED FLOW TO CHAMBERS

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100 Year Storm Rainfall=8.37"

Runoff Area=7,859 sf
Runoff Volume=0.106 af

Runoff Depth=7.05"
Tc=6.0 min

CN=89

1.40 cfs
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Summary for Pond 1P: CHAMBER INFILTRATION SYSTEM

Inflow Area = 0.180 ac, 85.46% Impervious,  Inflow Depth = 7.05"    for  100 Year Storm event
Inflow = 1.40 cfs @ 12.08 hrs,  Volume= 0.106 af
Outflow = 1.06 cfs @ 12.15 hrs,  Volume= 0.106 af,  Atten= 25%,  Lag= 4.1 min
Discarded = 0.03 cfs @ 12.15 hrs,  Volume= 0.054 af
Primary = 1.03 cfs @ 12.15 hrs,  Volume= 0.052 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 59.65' @ 12.15 hrs   Surf.Area= 731 sf   Storage= 1,450 cf

Plug-Flow detention time= 255.2 min calculated for 0.106 af (100% of inflow)
Center-of-Mass det. time= 255.2 min ( 1,032.9 - 777.7 )

Volume Invert Avail.Storage Storage Description
#1A 56.50' 586 cf 23.58'W x 31.00'L x 3.21'H Field A

2,346 cf Overall - 880 cf Embedded = 1,465 cf  x 40.0% Voids
#2A 57.00' 880 cf Cultec R-280HD  x 20  Inside #1

Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 5 rows

1,466 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 56.50' 1.020 in/hr Exfiltration over Wetted area   
#2 Primary 58.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 59.60' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.03 cfs @ 12.15 hrs  HW=59.65'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=1.02 cfs @ 12.15 hrs  HW=59.65'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.90 cfs @ 4.57 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 0.13 cfs @ 0.63 fps)
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Pond 1P: CHAMBER INFILTRATION SYSTEM - Chamber Wizard Field A

Chamber Model = Cultec R-280HD (Cultec Recharger® 280HD)
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 5 rows

47.0" Wide + 6.0" Spacing = 53.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.00' Row Adjustment = 29.00' Row Length +12.0" End Stone x 2 = 31.00' 
Base Length
5 Rows x 47.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 23.58' Base Width
6.0" Base + 26.5" Chamber Height + 6.0" Cover = 3.21' Field Height

20 Chambers x 42.5 cf  +1.00' Row Adjustment x 6.07 sf x 5 Rows = 880.4 cf Chamber Storage

2,345.6 cf Field - 880.4 cf Chambers = 1,465.2 cf Stone x 40.0% Voids = 586.1 cf Stone Storage

Chamber Storage + Stone Storage = 1,466.5 cf = 0.034 af
Overall Storage Efficiency = 62.5%
Overall System Size = 31.00' x 23.58' x 3.21'

20 Chambers
86.9 cy Field
54.3 cy Stone
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Pond 1P: CHAMBER INFILTRATION SYSTEM

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.180 ac
Peak Elev=59.65'
Storage=1,450 cf

1.40 cfs

1.06 cfs

0.03 cfs

1.03 cfs
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Summary for Link R: TO REAR OF PROPERTY

Inflow Area = 0.490 ac, 49.28% Impervious,  Inflow Depth = 3.28"    for  100 Year Storm event
Inflow = 1.94 cfs @ 12.14 hrs,  Volume= 0.134 af
Primary = 1.94 cfs @ 12.14 hrs,  Volume= 0.134 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link R: TO REAR OF PROPERTY

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.490 ac
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V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu
2. Select BMP from Drop Down Menu
3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (C*D) Load (D-E)

Deep Sump and Hooded 
Catch Basin 0.25 1.00 0.25 0.75

Infiltration Basin 0.80 0.75 0.60 0.15

0.00 0.15 0.00 0.15

0.00 0.15 0.00 0.15

0.00 0.15 0.00 0.15

Total TSS Removal = 85%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project: 7876-35

Prepared By: AK *Equals remaining load from previous BMP (E)

Date: 5/18/2022 which enters the BMP
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1817 River Street, Boston, MA

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection
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INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu
2. Select BMP from Drop Down Menu
3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (C*D) Load (D-E)

Vegetated Filter Strip >25 
feet 0.10 1.00 0.10 0.90

Infiltration Basin 0.80 0.90 0.72 0.18

0.00 0.18 0.00 0.18

0.00 0.18 0.00 0.18

0.00 0.18 0.00 0.18

Total TSS Removal = 82%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project: 7876-35

Prepared By: RH *Equals remaining load from previous BMP (E)

Date: 5/19/2022 which enters the BMP
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1817 River Street, Boston, MA

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



Norwood Engineering Co., Inc.  * Consulting Engineers & Land Surveyors 
1410 Route One * Norwood, Ma. 02062 * (781) 762-0143 * FAX (781) 762-8595 

95 State Road * Box 207 * Sagamore Beach, Ma. 02562 * (508) 888-0088 

 
 

STORMWATER POLLUTION PREVENTION PLAN 
LONG-TERM OPERATION AND MAINTENANCE PLAN 

 
For  

 
1817 River Street 

Boston, Massachusetts 
 

Prepared for 
1817 River Street LLC 

394 Washington Street Unit B 
Dedham, MA, 02026 

 
Prepared by 

 
Norwood Engineering Company, Inc. 

1410 Route One 
Norwood, MA  02062 

 
 

May 26, 2022 
 
 

            
       

 
 
 
 
 
 



Norwood Engineering Co., Inc.  * Consulting Engineers & Land Surveyors 
1410 Route One * Norwood, Ma. 02062 * (781) 762-0143 * FAX (781) 762-8595 

95 State Road * Box 207 * Sagamore Beach, Ma. 02562 * (508) 888-0088 

Table of Contents and List of Attachments          
 
I.   Background                  
 
II. Identification of Operators                
 
III. Pollution Prevention         
 
IV. Pollution Prevention        
 
 A.  Components of System 
 B.  Operation and Maintenance Plan 

C.  Maintenance Summary 
 
V.   Certification and Signatures                
	
VI.      Attachments                     
     

A. BMP Inspection and Maintenance Checklist 
B. BMP Exhibit Plan 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Norwood Engineering Co., Inc.  * Consulting Engineers & Land Surveyors 
1410 Route One * Norwood, Ma. 02062 * (781) 762-0143 * FAX (781) 762-8595 

95 State Road * Box 207 * Sagamore Beach, Ma. 02562 * (508) 888-0088 

 
I.  Background 
 
This document provides a guideline for the long-term operation and maintenance of the 
stormwater system after the completion of construction activities located at 1817 River Street, 
Boston, MA 02026 
 
The site has a comprehensive stormwater management system consistent with all agency 
requirements and has been designed and constructed to address water quality, peak rate 
attenuation and the control of erosion and sedimentation.  
 
II. Identification of Operators 
 
The name of the owner (Responsible Party) for the ongoing operation and maintenance of all 
components of the stormwater system is: 
  
Antonio Ferrara 
1817 River Street LLC 
394 Washington Street – Unit B 
Dedham, MA 02026 
Email: Tony Ferrara tony@hubmtg.com 
 
The Responsible Party for the Stormwater Management System must notify the Stormwater 
Authority of any changes in ownership, assignment of O&M responsibilities or assignment of 
financial responsibilities within 30 days of the change.  The owner of record will be responsible 
for O&M activities until a copy of an updated plan is provided to the Stormwater Authority and 
signed by the new Owner or any Responsible Party.  
 
III.  Pollution Prevention 
 
A.  Components of System 
 

1. The stormwater treatment train for Lots B & C provides for the collection of stormwater 
runoff from all impervious areas via a conventional catch basin, pipe and manhole 
system.  Deep sump hooded catch basins are provided as an initial component to remove 
Total Suspended Solids, oil and grease from parking lot runoff.  The system discharges to 
a deep sump and hooded catch basin and an infiltration basin, with 85% removal of Total 
Suspended Solids. 
 

2. The stormwater treatment train for Lot A provides for the collection of stormwater runoff 
from all impervious areas via a filter strip and grass infiltration basin. The filter strip is 
provided as an initial component to remove Total Suspended Solids. The stormwater is 
then discharged to a grass strip and to the grass infiltration basin with 82% removal of 
Total Suspended Solids. 
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B.  Operation and Maintenance Plan 
 

1. It is necessary to maintain a comprehensive operational plan for the maintenance of these 
facilities to ensure that the high degree of water quality protection is continued after 
construction. The priority is to maintain the integrity of the site as designed.  This 
includes maintenance and repair of any of the structures related to stormwater 
management BMPs.   

2. Written maintenance agreements with permanent contractors will be provided to   
the Stormwater Authority that specify the proper operation, maintenance,  
emergency repairs, and financing.  These documents will provide for the preservation of 
the stormwater conveyancing and infiltration areas and facilities, as well as maintenance 
of all structures. 

3.  To insure the long term optimal operation of the system, a strict program of maintenance 
will be followed.  An initial budget of $3,000.00 for the cleaning portion of the 
maintenance program will be established with the City of Boston by the Responsible 
Party to perform the periodic inspections.  Funds will be replenished by the Responsible 
Party as required to maintain the systems.   

 
4. Good housekeeping measures to be on-going by the Responsible Party are: 

 
a. Storing of materials and waste products (trash) inside or under cover. 
b. Routine inspections and maintenance of all stormwater BMP’s. 
c. Maintenance of lawns, gardens, and other landscape areas. 
d. Proper storage and application of fertilizers, herbicides and pesticides. 
e. Proper management and storage of deicing chemicals and snow disposal. 

 
      5.  BMPs - Operation and Maintenance Plan  
 

a. Curbing and Sweeping 
 

All curbing is continuous where indicated on the plans to direct all runoff into the 
catch basins and stormwater treatment system.  Should any curbing be damaged by 
snowplows or broken by the impact of vehicles, it will be repaired as soon as 
possible.  Any catch basin inlet blocked by ice, snow, leaves or other debris will be 
cleaned as soon as it is noticed at inspection. 

 
  As part of this phase of maintenance, the paved parking areas will be swept on a 

scheduled, periodic basis to remove sand from de-icing operations, leaves, sticks, and 
foreign material left on the pavement.  The more frequently the paved areas are 
swept, the less material will enter the basins and must be removed from the sumps of 
catch basins. This non-structural source control will be completed at least two times 
per year, or when sand is noticeable.  It is critical to remove the accumulated 
sediment from the winter months (Nov.-March) as soon as possible, especially before 
heavy and frequent spring (April-June) precipitation. 
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b.  Catch Basins and Drain Manholes 
Catch basins and manholes will be inspected by a qualified contractor once per year 
for damage and cleaned at least once per year, typically in the spring. Catch basins 
will also be cleaned whenever the accumulated sediment is measured within two feet 
of the outlet invert by a qualified contractor.  All necessary repairs will be done 
within six weeks of inspection. 
 
c. Cultech Infiltration Chamber System 
The inspection ports shall be opened and the condition of the chambers observed 
every two (2) years to determine that infiltration is provided according to the design.  
The system shall be cleaned when sediment exceeds 2“in depth.  Jet spray cleaning of 
the chambers will be completed when required.  Remedial action is required if the 
system is found not to be operating as designed. 
 

 
d. Filter Strip 
Regular maintenance is critical for filter strips to be effective and to ensure that flow 
does not short circuit the system. Inspect every 6 months during the first year of 
operation, and annually thereafter. Inspect for sediment buildup and the grass strip for 
signs of erosion, bare spots, and overall health. Regular, frequent mowing of the grass is 
required. Remove sediment from the toe of slope and reseed bare spots as necessary. 
Periodically, remove sediment that accumulates near the top of the strip to maintain the 
appropriate slope and prevent formation of a “berm” that could impede the distribution 
of runoff as sheet flow. 
 
e. Grass Infiltration Basin 
Once the basin is in use, inspect it after every major storm for the first few months  
Ensure it is stabilized and functioning properly and if necessary, take corrective action. 
If the ponding is due to clogging, immediately address the reasons for the clogging (such  
as upland sediment erosion, excessive compaction of soils, or low spots). Thereafter,  
inspect the infiltration basin at least twice per year. Important items to check during the 
inspection include: 

• Signs of differential settlement, 
• Cracking, 
• Erosion, 
• Leakage in the embankments 
• Tree growth on the embankments 
• Condition of riprap, 
• Sediment accumulation and 
• The health of the turf. 
At least twice a year, mow the buffer area, side slopes, and basin bottom. Remove 
grass clippings and accumulated organic matter to prevent an impervious organic 
mat from forming. Remove trash and debris at the same time. Use deep tilling to 
break up clogged surfaces and revegetate immediately. Remove sediment from the 
basin as necessary but wait until the floor of the basin is thoroughly dry. Use light 
equipment to remove the top layer so as to not compact the underlying soil. Deeply 
till the remaining soil and revegetate as soon as possible. 
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f.   Snow and Snowmelt Management 
Proper placement of plowed snow and minimization of chemicals for de-icing will be 
completed   Snow will not be piled over catch basins, and the snow will be kept a 
minimum distance of 20 feet away from the inlets.  Plows will concentrate on 
clearing the inlet covers first, then working away to allow any runoff to get off the 
paved areas. Snow from paved areas will not be placed on pervious/grass surfaces 
that might allow oils to permeate the ground during a thaw or sand to damage any 
landscaping.  De-icing compounds will not contain any sodium but may be calcium or 
magnesium based. 

 
Prior to the first snowfall of each year, a meeting of all the hired snow plow 
contractors and the Responsible Party will be held on the site.  This Operations and 
Maintenance Plan for snow removal will be reviewed and copies distributed. 

 
C.  Maintenance Summary 
 

1. Inspections 
  

a. The Responsible Party or designated agent will conduct and document inspections of all 
control measures as noted above.  The purpose of such inspections will be to determine 
the overall effectiveness of the Stormwater Management Plan, and the need for 
maintenance or additional control measures as well as verifying compliance with the 
plan. The Responsible Party or designated agent will submit periodic reports as may be 
required to the Stormwater Authority or designated agent in a format approved by the 
Stormwater Authority. 

b. Inspect curbing and catch basin inlets.  Any broken or missing curbing will be     
            replaced as soon as feasible, and inlets cleared of debris immediately. 

c. Sweep the pavement two times a year, when sand is noticeable or after the winter 
months.  

d. Catch Basin sumps will be inspected at least once per year on a scheduled basis. 
e. The subsurface infiltration basins will be maintained by an outside firm specializing 

in this type of work.  A written contract will be entered into with this firm to provide 
this service and a file maintained on-site. 

f. Inspect the filter strip for sediment buildup and the grass strip for signs of erosion. 
Remove any sediment buildup and maintain grass strip. 

g. Inspect Grass Infiltration Basin for any defects and maintain as described above. 
h. A log of all maintenance activities will be kept and made available when requested.  
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Hydrograph for Pond 1P: CHAMBER INFILTRATION SYSTEM

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 56.50 0.00 0.00 0.00
2.00 0.00 0 56.50 0.00 0.00 0.00
4.00 0.00 1 56.50 0.00 0.00 0.00
6.00 0.01 5 56.52 0.01 0.01 0.00
8.00 0.02 16 56.55 0.02 0.02 0.00

10.00 0.06 162 57.02 0.02 0.02 0.00
12.00 0.87 1,145 58.75 0.19 0.02 0.16
14.00 0.08 1,095 58.64 0.08 0.02 0.06
16.00 0.04 1,066 58.58 0.04 0.02 0.02
18.00 0.02 1,044 58.54 0.03 0.02 0.01
20.00 0.02 1,024 58.50 0.02 0.02 0.00
22.00 0.02 992 58.44 0.02 0.02 0.00
24.00 0.01 938 58.34 0.02 0.02 0.00
26.00 0.00 786 58.07 0.02 0.02 0.00
28.00 0.00 635 57.80 0.02 0.02 0.00
30.00 0.00 489 57.56 0.02 0.02 0.00
32.00 0.00 347 57.32 0.02 0.02 0.00
34.00 0.00 210 57.10 0.02 0.02 0.00
36.00 0.00 77 56.76 0.02 0.02 0.00
38.00 0.00 0 56.50 0.00 0.00 0.00
40.00 0.00 0 56.50 0.00 0.00 0.00
42.00 0.00 0 56.50 0.00 0.00 0.00
44.00 0.00 0 56.50 0.00 0.00 0.00
46.00 0.00 0 56.50 0.00 0.00 0.00
48.00 0.00 0 56.50 0.00 0.00 0.00
50.00 0.00 0 56.50 0.00 0.00 0.00
52.00 0.00 0 56.50 0.00 0.00 0.00
54.00 0.00 0 56.50 0.00 0.00 0.00
56.00 0.00 0 56.50 0.00 0.00 0.00
58.00 0.00 0 56.50 0.00 0.00 0.00
60.00 0.00 0 56.50 0.00 0.00 0.00
62.00 0.00 0 56.50 0.00 0.00 0.00
64.00 0.00 0 56.50 0.00 0.00 0.00
66.00 0.00 0 56.50 0.00 0.00 0.00
68.00 0.00 0 56.50 0.00 0.00 0.00
70.00 0.00 0 56.50 0.00 0.00 0.00
72.00 0.00 0 56.50 0.00 0.00 0.00
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