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1.1 EXECUTIVE SUMMARY 
 
In accordance with the provisions of the Rules and Regulations of the Planning Board of 
Weymouth, Massachusetts Governing the Subdivision of Land, the Applicant, 
Weathervane Massapoag, LLC proposes to develop a residential subdivision consisting of 
seven (7) single family lots as an extension to the existing Massapoag Street, a private-way.       
 
The site is bound by existing residential properties to the east and south, woods and 
wetlands to the north and west.   The site topography ranges from a high of approximately 
206’ in front of the existing house and then slopes down toward the existing wetlands 
along the north, west and south sides, to an approximate low elevation of 162 to the 
north, 167 to the west and 183 to the south and to Massapoag Street at 190 +/- to the 
east. The Braintree town line exists along the western edge of the property.    The site is 
mostly wooded and includes an existing single-family residential house with existing 
driveway and shed.   
 
The property consists of 5.4 +/- acres in total in Weymouth and approximately 0.08 acres 
in Braintree (note the Braintree land is not counted toward the required subdivision 
and/or zoning requirements in Weymouth). The property is Zoned Residence R-1 and is 
located within the Watershed Protection District.     The site is entirely outside of the FEMA 
100-year floodplain nor located within any NHESP Estimated or Priority Habitat areas.   
Please refer to Section 1.9 - Figures for the accompanying figures.     
 
The proposed project consists of subdividing the property into seven (7) single-family 
residential parcels meeting the requirements of the Residence R-1 district and Watershed 
Protection District as well as the subdivision roadway extension and associated drainage 
and utility infrastructure.  The project has been designed to comply with the 
Massachusetts Stormwater Regulations.  The Applicant is seeking several subdivision 
design waivers as you’ll see on the plans and accompanying Planning Board Application 
submittal.   
 

1.2 OBJECTIVE OF CALCULATIONS 
 
The purpose of this stormwater analysis is to examine the stormwater runoff from the 
proposed site based upon the Massachusetts Department of Environmental Protection 
Stormwater Management Standards and the applicable provisions of the Town of 
Weymouth subdivision requirements. 
 
The goal of the stormwater management system design on this project is to provide 
improved water quality, match/reduce post-development peak runoff rates below pre-
development peak flow rates, minimize total area of land disturbance needed, maximize 
the opportunities for recharge and infiltration, and protect the surrounding area from any 
potential flooding and/or environmental impacts associated with the unmitigated 
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condition.  The following stormwater hydrology calculations were performed using the 2-
year, 10-year, 25-year, and 100-year frequency, Type III, 24-hour SCS design storms and 
were compared for both pre-development and post-development conditions.   

 
1.3 METHODOLOGY 

 
We utilized the latest version of Hydro CAD for the overall stormwater hydrology/routing 
analysis to assess and compare peak rates of runoff at the various discharge points from 
the subject property.  We then utilized the Hydraflow Storm Sewers Extension Pack 
through AutoCAD Civil 3d to analyze the pipe design and to select appropriate pipe sizing.   
 
Refer to Section 1.3 – Hydrocad Model, which includes the detailed print-out of the 
HydroCAD Model Reports for the 2, 10, 25 and 100-year storms as well as Section 7 – 
Hydraulic Pipe Analysis / Sizing, which includes the Hydraflow reports for the 10 and 100-
year storms for pipe capacity analysis and sizing.   
 
1.4 SITE HYDROLOGY 

 
Existing Conditions 
 
Please refer to the attached Existing Conditions Watershed Analysis Plan in Section 3 of 
this report.  The property has been divided into several subcatchment areas based on the 
existing site topography and flow paths.  These subcatchments then combine where 
appropriate from an analysis standpoint where they discharge toward wetland resource 
areas and the existing Massapoag Street right-of-way.  Each subcatchment area has been 
analyzed and assigned an appropriate Curve Number to represent the existing vegetative 
cover and underlying soils conditions. Times of concentration have been computed and 
the extent of pervious vs. impervious cover computed.  This data was then input into 
HydroCAD to determine peak rates of runoff at the various design points (identified as 
“Points of Analysis”) which provide the locations for which to compare existing versus 
proposed conditions to document compliance that the peak rates have been reduced in 
the regulatory storm events as required.  A Summary table is provided in the Hydrology 
Model Results and Conclusions Section below.   
 
Proposed Conditions 
 
Please refer to the attached Proposed Conditions Watershed Analysis Plan in Section 3 of 
this report.  The proposed subdivision has been divided several subcatchment areas and 
the stormwater infiltration basins and its outlet been modeled. Appropriate Times of 
Concentration and Curve Numbers have been assigned for each catchment area.  A 
Summary table is provided in the Hydrology Model Results and Conclusions Section below.     
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Hydrology Model Results and Conclusions 
 
The goal of the stormwater design for the project is to fully comply with the Massachusetts 
Stormwater Policy and the Town of Weymouth subdivision regulations.  This analysis 
confirms that the stormwater system is receiving proper treatment and peak rates of 
runoff have been matched or reduced to below pre-development rates using stormwater 
Best Management Practices including deep sump hooded catch basins, a CDS Water 
Quality Unit and two (2) infiltration basins.  The water quality (CDS) unit has been properly 
sized in accordance with MADEP guidance for water quality flows.  The results of the pre- 
and post-development hydrology calculations provided in Section 3 are summarized in the 
following table: 
 
 

 
Point of 
Analysis 

2-Year 
Rate 
(CFS) 

10-Year 
Rate 
(CFS) 

25-Year 
Rate 
(CFS) 

100-Yr 
Rate 
(CFS) 

#1  
Existing 

0.00 0.01 0.06 0.39 

#1 
Proposed 

0.00 0.00 0.01 0.05 

     
#2 

Existing 
0.00 0.01 0.05 0.43 

#2 
Proposed 

0.00 0.01 0.05 0.24 

     
#3 

Existing 
0.00 0.05 0.16 0.48 

#3 
Proposed 

0.00 0.01 0.04 0.17 

     
#4 

Existing 
0.08 0.15 0.20 0.26 

#4 
Proposed 

0.00 0.00 0.00 0.00 

 
 
As can be seen based on the above tables, the peak stormwater runoff rates generated by 
the development are the same or less in post development conditions versus the existing 
conditions in all cases.  Refer to Section 3 for copies of the HydroCAD Analysis and pre and 
post development watershed plans.     
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1.5 STORMWATER MANAGEMENT 
 
The following section describes each of the ten (10) Massachusetts Stormwater 
Management Standards and describes how the project complies with each.  

Standard 1: No New Untreated Discharges – No new stormwater conveyances (e.g. 
outfalls) may discharge untreated stormwater directly to or cause erosion in 
wetlands or waters of the Commonwealth. 

All new stormwater system conveyances are treated prior to discharge.  The 
drainage system has been designed to direct stormwater runoff from impervious 
areas through stormwater BMPs designed to capture, convey, treat, detain, 
recharge and infiltrate the runoff prior to discharge.   

Standard 2: Peak Rate Attenuation – Stormwater management systems shall be 
designed so that post-development peak discharge rates do not exceed pre-
development peak discharge rates. 

The stormwater BMPs employed result in peak discharge rates not being 
exceeded from predevelopment conditions.     

Standard 3: Recharge – Loss of annual recharge to groundwater shall be eliminated 
or minimized through the use of infiltration measures including environmentally 
sensitive site design, low impact development techniques, stormwater best 
management practices, and good operation and maintenance.  At a minimum, the 
annual recharge from the post-development site shall approximate the annual 
recharge from pre-development conditions based on soil type.  This standard is met 
when the stormwater management system is designed to infiltrate the required 
recharge volume as determined in accordance with the Massachusetts Stormwater 
Handbook. 

The stormwater system has been designed to comply and greatly exceed the 
minimum recharge volume requirements. 

Standard 4: Water Quality – Stormwater management systems shall be designed to 
remove 80% of the average annual post-construction load of Total Suspended 
Solids (TSS).   

The project utilizes deep sump hooded catch basins, CDS Water Quality Units and 
infiltration basins to fully comply with the TSS requirements.   
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Standard 5: Land Uses with Higher Potential Pollutant Loads – For land uses with 
higher potential pollutant loads, source control and pollution prevention shall be 
implemented in accordance with the Massachusetts Stormwater Handbook to 
eliminate or reduce the discharge of stormwater runoff from such land uses to the 
maximum extent practicable.   

The project is not considered a LUHPL (Land Use with Higher Potential Pollutant 
Load).      

Standard 6: Critical Areas – Stormwater discharges within the Zone II or Interim 
Wellhead Protection Area of a public water supply, and stormwater discharges near 
or to any other critical area, require the use of the specific source control and 
pollution prevention measures and the specific structural stormwater best 
management practices determined by the Department to be suitable for managing 
discharges to such areas, as provided in the Massachusetts Stormwater Handbook.  

The project is not located a critical area as it is outside of any Zone II or interim 
wetland protection areas.  

Standard 7: Redevelopment and Other Projects Subject to the Standards only to the 
maximum extent practicable – A redevelopment project is required to meet the 
following Stormwater Management Standards only to the maximum extent 
practicable: Standard 2, Standard 3, and the pretreatment and structural best 
management practice requirements of Standards 4, 5, and 6. Existing stormwater 
discharges shall comply with Standard 1 only to the maximum extent practicable.  A 
redevelopment project shall also comply with all other requirements of the 
Stormwater Management Standards and improve existing conditions. 

The project would qualify as a partial redevelopment and partial new 
development; however, it has been designed to comply with the requirements as 
if it were entirely new development.   

Standard 8: Construction Period Pollution Prevention Plan and Erosion and 
Sedimentation Control – A plan to control construction-related impacts including 
erosion, sedimentation and other pollutant sources during construction and land 
disturbance activities (construction period erosion, sedimentation, and pollution 
prevention plan) shall be developed and implemented. 

An Erosion and Sedimentation Controls Plan has been incorporated into the Site 
Plans.    

Standard 9: Operation and Maintenance Plan – A long-term operation and 
maintenance plan shall be developed and implemented to ensure that stormwater 
management systems function as designed. 
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A long-term Operation and Maintenance Plan has been incorporated herein. See 
Section 5.    

Standard 10: Prohibition of Illicit Discharges – All illicit discharges to the stormwater 
management system are prohibited. 

An Illicit Discharge Compliance Statement is included as required. 

 
 
 
1.6 BEST MANAGEMENT PRACTICES (BMP’S) 

 
A system of deep sump hooded catch basins, CDS Hydrodynamic Separators, and an 
infiltration basin will be used to treat stormwater runoff on the site.  See Section 4.5: Total 
Suspended Solids (TSS) Calculations.   

 
1.7 PIPE SIZING 

 
Refer to Section 7 for the output results from the Hydraflow Sewer Storm Sewers 
Extension for AutoCAD Civil 3D.  Hydraflow utilized the Rational Method.  The tributary 
area for each inlet/subcatchment area has been computed along with pipe length, slope 
and friction coefficient.  The Rational Method is then utilized to determine the hydraulic 
grade line.  For design purposes, this approach was used to size the pipes such that the 10-
year storm event is contained within the pipe.  The 100-year storm was then checked to 
confirm the hydraulic grade line for the pipe network does not exceed the rim elevations 
of the drainage structures.    
 

1.8 CONCLUSION 
 
In conclusion, the project has been designed in accordance with the requirements of the 
MA Stormwater Management Regulations and in compliance with the Town of Weymouth 
Stormwater Management and Erosion Control By-Law.   
 

1.9 FIGURES 
 
The following pages contain the following accompanying figures: 
 

FIG 1 SITE LOCUS USGS MAP 
FIG 2 SITE LOCUS ORTHOGRAPHIC MAP 
FIG 3 NHESP HABITAT MAP 
FIG 4 FEMA FLOODPLAIN MAP 
FIG 5 MASSDEP WETLANDS MAP 
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SECTION 2 – STORMWATER CHECKLIST 



















SECTION 3 – STORMATER HYDROLOGY MODEL 
 

3.1   EXISTING HYDROLOGY  
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Routing Diagram for Massapoag Watershed with EC noaa
Prepared by alex76,  Printed 9/29/2021

HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Massapoag Watershed with EC noaa
  Printed  9/29/2021Prepared by alex76

Page 2HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.010 49 50-75% Grass cover, Fair, HSG A  (E-4)
0.141 98 Paved parking, HSG A  (E-1, E-2, E-3, E-4)
3.594 32 Woods/grass comb., Good, HSG A  (E-1, E-2, E-3)
3.745 35 TOTAL AREA

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)
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Type III 24-hr  2-Year Rainfall=3.37"Massapoag Watershed with EC noaa
  Printed  9/29/2021Prepared by alex76

Page 3HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment E-1: E-1

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

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
52,183 32 Woods/grass comb., Good, HSG A
1,916 98 Paved parking, HSG A

54,099 34 Weighted Average
52,183 96.46% Pervious Area
1,916 3.54% Impervious Area

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

6.5 50 0.1000 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.7 306 0.1400 1.87 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.2 356 Total

Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
2-Year Rainfall=3.37"

Runoff Area=54,099 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=356'

Tc=9.2 min
CN=34

0.00 cfs

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)
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Type III 24-hr  2-Year Rainfall=3.37"Massapoag Watershed with EC noaa
  Printed  9/29/2021Prepared by alex76
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Summary for Subcatchment E-2: E-2

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

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
88,738 32 Woods/grass comb., Good, HSG A

372 98 Paved parking, HSG A
89,110 32 Weighted Average
88,738 99.58% Pervious Area

372 0.42% Impervious Area

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

4.9 50 0.2000 0.17 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.6 256 0.1100 1.66 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.5 306 Total

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
2-Year Rainfall=3.37"

Runoff Area=89,110 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=306'

Tc=7.5 min
CN=32

0.00 cfs
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Type III 24-hr  2-Year Rainfall=3.37"Massapoag Watershed with EC noaa
  Printed  9/29/2021Prepared by alex76
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Summary for Subcatchment E-3: E-3

Runoff = 0.00 cfs @ 17.05 hrs,  Volume= 0.001 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
15,616 32 Woods/grass comb., Good, HSG A
2,637 98 Paved parking, HSG A

18,253 42 Weighted Average
15,616 85.55% Pervious Area
2,637 14.45% Impervious Area

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

6.2 50 0.1100 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.2 165 0.0600 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.4 215 Total

Subcatchment E-3: E-3

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Type III 24-hr
2-Year Rainfall=3.37"

Runoff Area=18,253 sf
Runoff Volume=0.001 af

Runoff Depth=0.03"
Flow Length=215'

Tc=8.4 min
CN=42

0.00 cfs
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Type III 24-hr  2-Year Rainfall=3.37"Massapoag Watershed with EC noaa
  Printed  9/29/2021Prepared by alex76
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Summary for Subcatchment E-4: E-4

Runoff = 0.08 cfs @ 12.09 hrs,  Volume= 0.006 af,  Depth= 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
1,210 98 Paved parking, HSG A

456 49 50-75% Grass cover, Fair, HSG A
1,666 85 Weighted Average

456 27.37% Pervious Area
1,210 72.63% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-4: E-4

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.09

0.085

0.08
0.075

0.07

0.065

0.06

0.055

0.05
0.045

0.04

0.035

0.03

0.025

0.02
0.015

0.01

0.005

0

Type III 24-hr
2-Year Rainfall=3.37"
Runoff Area=1,666 sf

Runoff Volume=0.006 af
Runoff Depth=1.90"

Tc=6.0 min
CN=85

0.08 cfs
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Type III 24-hr  2-Year Rainfall=3.37"Massapoag Watershed with EC noaa
  Printed  9/29/2021Prepared by alex76
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Summary for Reach 1: E-1

Inflow Area = 1.242 ac, 3.54% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 1: E-1

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

1

0

Inflow Area=1.242 ac

0.00 cfs0.00 cfs
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Type III 24-hr  2-Year Rainfall=3.37"Massapoag Watershed with EC noaa
  Printed  9/29/2021Prepared by alex76

Page 8HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Reach 2: E-2

Inflow Area = 2.046 ac, 0.42% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 2: E-2

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

1

0

Inflow Area=2.046 ac

0.00 cfs0.00 cfs
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Type III 24-hr  2-Year Rainfall=3.37"Massapoag Watershed with EC noaa
  Printed  9/29/2021Prepared by alex76
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Summary for Reach 3: E-3

Inflow Area = 0.419 ac, 14.45% Impervious,  Inflow Depth = 0.03"    for  2-Year event
Inflow = 0.00 cfs @ 17.05 hrs,  Volume= 0.001 af
Outflow = 0.00 cfs @ 17.05 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 3: E-3

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Inflow Area=0.419 ac
0.00 cfs0.00 cfs
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Summary for Reach 4: E-4

Inflow Area = 0.038 ac, 72.63% Impervious,  Inflow Depth = 1.90"    for  2-Year event
Inflow = 0.08 cfs @ 12.09 hrs,  Volume= 0.006 af
Outflow = 0.08 cfs @ 12.09 hrs,  Volume= 0.006 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 4: E-4

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
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s)

0.09

0.085

0.08
0.075

0.07

0.065

0.06

0.055

0.05
0.045

0.04

0.035

0.03

0.025

0.02
0.015

0.01

0.005

0

Inflow Area=0.038 ac
0.08 cfs0.08 cfs
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Summary for Subcatchment E-1: E-1

Runoff = 0.01 cfs @ 15.30 hrs,  Volume= 0.008 af,  Depth= 0.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.15"

Area (sf) CN Description
52,183 32 Woods/grass comb., Good, HSG A
1,916 98 Paved parking, HSG A

54,099 34 Weighted Average
52,183 96.46% Pervious Area
1,916 3.54% Impervious Area

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

6.5 50 0.1000 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.7 306 0.1400 1.87 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.2 356 Total

Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

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
10-Year Rainfall=5.15"
Runoff Area=54,099 sf

Runoff Volume=0.008 af
Runoff Depth=0.08"

Flow Length=356'
Tc=9.2 min

CN=34

0.01 cfs
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Summary for Subcatchment E-2: E-2

Runoff = 0.01 cfs @ 17.14 hrs,  Volume= 0.006 af,  Depth= 0.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.15"

Area (sf) CN Description
88,738 32 Woods/grass comb., Good, HSG A

372 98 Paved parking, HSG A
89,110 32 Weighted Average
88,738 99.58% Pervious Area

372 0.42% Impervious Area

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

4.9 50 0.2000 0.17 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.6 256 0.1100 1.66 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.5 306 Total

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.009
0.009
0.008
0.008
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
10-Year Rainfall=5.15"
Runoff Area=89,110 sf

Runoff Volume=0.006 af
Runoff Depth=0.04"

Flow Length=306'
Tc=7.5 min

CN=32

0.01 cfs
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Summary for Subcatchment E-3: E-3

Runoff = 0.05 cfs @ 12.40 hrs,  Volume= 0.012 af,  Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.15"

Area (sf) CN Description
15,616 32 Woods/grass comb., Good, HSG A
2,637 98 Paved parking, HSG A

18,253 42 Weighted Average
15,616 85.55% Pervious Area
2,637 14.45% Impervious Area

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

6.2 50 0.1100 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.2 165 0.0600 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.4 215 Total

Subcatchment E-3: E-3

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
10-Year Rainfall=5.15"
Runoff Area=18,253 sf

Runoff Volume=0.012 af
Runoff Depth=0.35"

Flow Length=215'
Tc=8.4 min

CN=42

0.05 cfs
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Summary for Subcatchment E-4: E-4

Runoff = 0.15 cfs @ 12.09 hrs,  Volume= 0.011 af,  Depth= 3.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.15"

Area (sf) CN Description
1,210 98 Paved parking, HSG A

456 49 50-75% Grass cover, Fair, HSG A
1,666 85 Weighted Average

456 27.37% Pervious Area
1,210 72.63% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-4: E-4

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.17

0.16

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
10-Year Rainfall=5.15"

Runoff Area=1,666 sf
Runoff Volume=0.011 af

Runoff Depth=3.51"
Tc=6.0 min

CN=85

0.15 cfs
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Summary for Reach 1: E-1

Inflow Area = 1.242 ac, 3.54% Impervious,  Inflow Depth = 0.08"    for  10-Year event
Inflow = 0.01 cfs @ 15.30 hrs,  Volume= 0.008 af
Outflow = 0.01 cfs @ 15.30 hrs,  Volume= 0.008 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 1: E-1

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

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

Inflow Area=1.242 ac
0.01 cfs0.01 cfs
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Summary for Reach 2: E-2

Inflow Area = 2.046 ac, 0.42% Impervious,  Inflow Depth = 0.04"    for  10-Year event
Inflow = 0.01 cfs @ 17.14 hrs,  Volume= 0.006 af
Outflow = 0.01 cfs @ 17.14 hrs,  Volume= 0.006 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 2: E-2

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.009
0.009
0.008
0.008
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

Inflow Area=2.046 ac
0.01 cfs0.01 cfs
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Summary for Reach 3: E-3

Inflow Area = 0.419 ac, 14.45% Impervious,  Inflow Depth = 0.35"    for  10-Year event
Inflow = 0.05 cfs @ 12.40 hrs,  Volume= 0.012 af
Outflow = 0.05 cfs @ 12.40 hrs,  Volume= 0.012 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 3: E-3

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=0.419 ac
0.05 cfs0.05 cfs
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Summary for Reach 4: E-4

Inflow Area = 0.038 ac, 72.63% Impervious,  Inflow Depth = 3.51"    for  10-Year event
Inflow = 0.15 cfs @ 12.09 hrs,  Volume= 0.011 af
Outflow = 0.15 cfs @ 12.09 hrs,  Volume= 0.011 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 4: E-4

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.17

0.16

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=0.038 ac
0.15 cfs0.15 cfs
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Summary for Subcatchment E-1: E-1

Runoff = 0.06 cfs @ 12.52 hrs,  Volume= 0.027 af,  Depth= 0.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.27"

Area (sf) CN Description
52,183 32 Woods/grass comb., Good, HSG A
1,916 98 Paved parking, HSG A

54,099 34 Weighted Average
52,183 96.46% Pervious Area
1,916 3.54% Impervious Area

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

6.5 50 0.1000 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.7 306 0.1400 1.87 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.2 356 Total

Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
25-Year Rainfall=6.27"
Runoff Area=54,099 sf

Runoff Volume=0.027 af
Runoff Depth=0.26"

Flow Length=356'
Tc=9.2 min

CN=34

0.06 cfs
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Summary for Subcatchment E-2: E-2

Runoff = 0.05 cfs @ 14.58 hrs,  Volume= 0.030 af,  Depth= 0.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.27"

Area (sf) CN Description
88,738 32 Woods/grass comb., Good, HSG A

372 98 Paved parking, HSG A
89,110 32 Weighted Average
88,738 99.58% Pervious Area

372 0.42% Impervious Area

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

4.9 50 0.2000 0.17 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.6 256 0.1100 1.66 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.5 306 Total

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
25-Year Rainfall=6.27"
Runoff Area=89,110 sf

Runoff Volume=0.030 af
Runoff Depth=0.18"

Flow Length=306'
Tc=7.5 min

CN=32

0.05 cfs
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Summary for Subcatchment E-3: E-3

Runoff = 0.16 cfs @ 12.21 hrs,  Volume= 0.025 af,  Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.27"

Area (sf) CN Description
15,616 32 Woods/grass comb., Good, HSG A
2,637 98 Paved parking, HSG A

18,253 42 Weighted Average
15,616 85.55% Pervious Area
2,637 14.45% Impervious Area

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

6.2 50 0.1100 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.2 165 0.0600 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.4 215 Total

Subcatchment E-3: E-3

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.17

0.16

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
25-Year Rainfall=6.27"
Runoff Area=18,253 sf

Runoff Volume=0.025 af
Runoff Depth=0.71"

Flow Length=215'
Tc=8.4 min

CN=42

0.16 cfs
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Summary for Subcatchment E-4: E-4

Runoff = 0.20 cfs @ 12.09 hrs,  Volume= 0.015 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.27"

Area (sf) CN Description
1,210 98 Paved parking, HSG A

456 49 50-75% Grass cover, Fair, HSG A
1,666 85 Weighted Average

456 27.37% Pervious Area
1,210 72.63% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-4: E-4

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.21
0.2

0.19
0.18
0.17
0.16
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
25-Year Rainfall=6.27"

Runoff Area=1,666 sf
Runoff Volume=0.015 af

Runoff Depth=4.56"
Tc=6.0 min

CN=85

0.20 cfs
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Summary for Reach 1: E-1

Inflow Area = 1.242 ac, 3.54% Impervious,  Inflow Depth = 0.26"    for  25-Year event
Inflow = 0.06 cfs @ 12.52 hrs,  Volume= 0.027 af
Outflow = 0.06 cfs @ 12.52 hrs,  Volume= 0.027 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 1: E-1

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=1.242 ac
0.06 cfs0.06 cfs
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Summary for Reach 2: E-2

Inflow Area = 2.046 ac, 0.42% Impervious,  Inflow Depth = 0.18"    for  25-Year event
Inflow = 0.05 cfs @ 14.58 hrs,  Volume= 0.030 af
Outflow = 0.05 cfs @ 14.58 hrs,  Volume= 0.030 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 2: E-2

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=2.046 ac
0.05 cfs0.05 cfs
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Summary for Reach 3: E-3

Inflow Area = 0.419 ac, 14.45% Impervious,  Inflow Depth = 0.71"    for  25-Year event
Inflow = 0.16 cfs @ 12.21 hrs,  Volume= 0.025 af
Outflow = 0.16 cfs @ 12.21 hrs,  Volume= 0.025 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 3: E-3

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.17

0.16

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=0.419 ac
0.16 cfs0.16 cfs
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Summary for Reach 4: E-4

Inflow Area = 0.038 ac, 72.63% Impervious,  Inflow Depth = 4.56"    for  25-Year event
Inflow = 0.20 cfs @ 12.09 hrs,  Volume= 0.015 af
Outflow = 0.20 cfs @ 12.09 hrs,  Volume= 0.015 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 4: E-4

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.21
0.2

0.19
0.18
0.17
0.16
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=0.038 ac
0.20 cfs0.20 cfs
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Summary for Subcatchment E-1: E-1

Runoff = 0.39 cfs @ 12.35 hrs,  Volume= 0.074 af,  Depth= 0.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.99"

Area (sf) CN Description
52,183 32 Woods/grass comb., Good, HSG A
1,916 98 Paved parking, HSG A

54,099 34 Weighted Average
52,183 96.46% Pervious Area
1,916 3.54% Impervious Area

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

6.5 50 0.1000 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.7 306 0.1400 1.87 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.2 356 Total

Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

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=7.99"

Runoff Area=54,099 sf
Runoff Volume=0.074 af

Runoff Depth=0.72"
Flow Length=356'

Tc=9.2 min
CN=34

0.39 cfs
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Summary for Subcatchment E-2: E-2

Runoff = 0.43 cfs @ 12.38 hrs,  Volume= 0.095 af,  Depth= 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.99"

Area (sf) CN Description
88,738 32 Woods/grass comb., Good, HSG A

372 98 Paved parking, HSG A
89,110 32 Weighted Average
88,738 99.58% Pervious Area

372 0.42% Impervious Area

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

4.9 50 0.2000 0.17 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.6 256 0.1100 1.66 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.5 306 Total

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.48
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=7.99"

Runoff Area=89,110 sf
Runoff Volume=0.095 af

Runoff Depth=0.56"
Flow Length=306'

Tc=7.5 min
CN=32

0.43 cfs
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Summary for Subcatchment E-3: E-3

Runoff = 0.48 cfs @ 12.15 hrs,  Volume= 0.050 af,  Depth= 1.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.99"

Area (sf) CN Description
15,616 32 Woods/grass comb., Good, HSG A
2,637 98 Paved parking, HSG A

18,253 42 Weighted Average
15,616 85.55% Pervious Area
2,637 14.45% Impervious Area

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

6.2 50 0.1100 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.2 165 0.0600 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.4 215 Total

Subcatchment E-3: E-3

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

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
100-Year Rainfall=7.99"

Runoff Area=18,253 sf
Runoff Volume=0.050 af

Runoff Depth=1.44"
Flow Length=215'

Tc=8.4 min
CN=42

0.48 cfs
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Summary for Subcatchment E-4: E-4

Runoff = 0.26 cfs @ 12.09 hrs,  Volume= 0.020 af,  Depth= 6.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.99"

Area (sf) CN Description
1,210 98 Paved parking, HSG A

456 49 50-75% Grass cover, Fair, HSG A
1,666 85 Weighted Average

456 27.37% Pervious Area
1,210 72.63% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-4: E-4

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

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=7.99"

Runoff Area=1,666 sf
Runoff Volume=0.020 af

Runoff Depth=6.20"
Tc=6.0 min

CN=85

0.26 cfs
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Summary for Reach 1: E-1

Inflow Area = 1.242 ac, 3.54% Impervious,  Inflow Depth = 0.72"    for  100-Year event
Inflow = 0.39 cfs @ 12.35 hrs,  Volume= 0.074 af
Outflow = 0.39 cfs @ 12.35 hrs,  Volume= 0.074 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 1: E-1

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

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

Inflow Area=1.242 ac
0.39 cfs0.39 cfs
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Summary for Reach 2: E-2

Inflow Area = 2.046 ac, 0.42% Impervious,  Inflow Depth = 0.56"    for  100-Year event
Inflow = 0.43 cfs @ 12.38 hrs,  Volume= 0.095 af
Outflow = 0.43 cfs @ 12.38 hrs,  Volume= 0.095 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 2: E-2

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.48
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

Inflow Area=2.046 ac
0.43 cfs0.43 cfs
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Summary for Reach 3: E-3

Inflow Area = 0.419 ac, 14.45% Impervious,  Inflow Depth = 1.44"    for  100-Year event
Inflow = 0.48 cfs @ 12.15 hrs,  Volume= 0.050 af
Outflow = 0.48 cfs @ 12.15 hrs,  Volume= 0.050 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 3: E-3

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.419 ac
0.48 cfs0.48 cfs
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Summary for Reach 4: E-4

Inflow Area = 0.038 ac, 72.63% Impervious,  Inflow Depth = 6.20"    for  100-Year event
Inflow = 0.26 cfs @ 12.09 hrs,  Volume= 0.020 af
Outflow = 0.26 cfs @ 12.09 hrs,  Volume= 0.020 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 4: E-4

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

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

Inflow Area=0.038 ac
0.26 cfs0.26 cfs
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SECTION 3 – STORMATER HYDROLOGY MODEL 
 

3.2   PROPOSED HYDROLOGY  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



P-1

P-1

P-1U

P-1U

P-2

P-2

P-2U

P-2U

P-3U

P-3U

1

12

2

3

3

BAS 1

BAS 1

BAS 2

BAS 2

Routing Diagram for Massapoag Watershed with PC noaa
Prepared by alex76,  Printed 9/29/2021
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Subcat Reach Pond Link
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Massapoag Watershed with PC noaa
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

6,200 98 3.5  houses  (P-1)
6,700 98 3.5 houses  (P-2)
7,600 98 7 driveways  (P-1)

102,232 39 >75% Grass cover, Good, HSG A  (P-1, P-1U, P-2)
11,500 98 Massapoag road  (P-1)
1,800 98 POOL  (P-1)

39,529 32 Woods/grass comb., Good, HSG A  (P-1U, P-2U, P-3U)
850 98 ex house to remain  (P-3U)

1,500 98 ex. offsite driveways, HSG A  (P-1)
3,900 98 exist offsite houses, HSG A  (P-1)
3,346 60 rip rap, HSG A  (P-2U)

185,157 51 TOTAL AREA
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Summary for Subcatchment P-1: P-1

Runoff = 0.58 cfs @ 12.15 hrs,  Volume= 3,476 cf,  Depth= 0.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
* 7,600 98 7 driveways

70,981 39 >75% Grass cover, Good, HSG A
* 6,200 98 3.5  houses
* 11,500 98 Massapoag road
* 3,900 98 exist offsite houses, HSG A
* 1,500 98 ex. offsite driveways, HSG A
* 1,800 98 POOL

103,481 58 Weighted Average
70,981 68.59% Pervious Area
32,500 31.41% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-1: P-1

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

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
2-Year Rainfall=3.37"

Runoff Area=103,481 sf
Runoff Volume=3,476 cf

Runoff Depth=0.40"
Tc=6.0 min

CN=58

0.58 cfs
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Summary for Subcatchment P-1U: P-1U

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
1,670 39 >75% Grass cover, Good, HSG A
6,352 32 Woods/grass comb., Good, HSG A
8,022 33 Weighted Average
8,022 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1U: P-1U

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
2-Year Rainfall=3.37"
Runoff Area=8,022 sf
Runoff Volume=0 cf
Runoff Depth=0.00"

Tc=6.0 min
CN=33

0.00 cfs
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Summary for Subcatchment P-2: P-2

Runoff = 0.04 cfs @ 12.43 hrs,  Volume= 499 cf,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
29,581 39 >75% Grass cover, Good, HSG A

* 6,700 98 3.5 houses
36,281 50 Weighted Average
29,581 81.53% Pervious Area
6,700 18.47% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

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
2-Year Rainfall=3.37"

Runoff Area=36,281 sf
Runoff Volume=499 cf

Runoff Depth=0.17"
Tc=6.0 min

CN=50

0.04 cfs
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Summary for Subcatchment P-2U: P-2U

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
24,035 32 Woods/grass comb., Good, HSG A

* 3,346 60 rip rap, HSG A
27,381 35 Weighted Average
27,381 100.00% Pervious Area

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

7.5 50 0.0700 0.11 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

1.1 90 0.0800 1.41 Shallow Concentrated Flow, BC
Woodland   Kv= 5.0 fps

8.6 140 Total

Subcatchment P-2U: P-2U

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
2-Year Rainfall=3.37"

Runoff Area=27,381 sf
Runoff Volume=0 cf
Runoff Depth=0.00"

Flow Length=140'
Tc=8.6 min

CN=35
0.00 cfs
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Summary for Subcatchment P-3U: P-3U

Runoff = 0.00 cfs @ 24.00 hrs,  Volume= 1 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
9,142 32 Woods/grass comb., Good, HSG A

* 850 98 ex house to remain
9,992 38 Weighted Average
9,142 91.49% Pervious Area

850 8.51% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-3U: P-3U

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0

0
0

0

0
0

0
0

0

0
0

0
0

0

0
0

0
0

0

Type III 24-hr
2-Year Rainfall=3.37"
Runoff Area=9,992 sf
Runoff Volume=1 cf
Runoff Depth=0.00"

Tc=6.0 min
CN=38

0.00 cfs
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Summary for Reach 1: 1

Inflow Area = 111,503 sf, 29.15% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 1: 1

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

1

0

Inflow Area=111,503 sf

0.00 cfs0.00 cfs
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Summary for Reach 2: 2

Inflow Area = 63,662 sf, 10.52% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 2: 2

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

1

0

Inflow Area=63,662 sf

0.00 cfs0.00 cfs
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Summary for Reach 3: 3

Inflow Area = 9,992 sf, 8.51% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 24.00 hrs,  Volume= 1 cf
Outflow = 0.00 cfs @ 24.00 hrs,  Volume= 1 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 3: 3

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0

0
0

0

0
0

0
0

0

0
0

0
0

0

0
0

0
0

0

Inflow Area=9,992 sf
0.00 cfs0.00 cfs
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Summary for Pond BAS 1: BAS 1

Inflow Area = 103,481 sf, 31.41% Impervious,  Inflow Depth = 0.40"    for  2-Year event
Inflow = 0.58 cfs @ 12.15 hrs,  Volume= 3,476 cf
Outflow = 0.19 cfs @ 12.71 hrs,  Volume= 3,476 cf,  Atten= 67%,  Lag= 33.4 min
Discarded = 0.19 cfs @ 12.71 hrs,  Volume= 3,476 cf

Routing by Stor-Ind method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Peak Elev= 165.16' @ 12.71 hrs   Surf.Area= 3,490 sf   Storage= 535 cf

Plug-Flow detention time= 22.1 min calculated for 3,475 cf (100% of inflow)
Center-of-Mass det. time= 22.1 min ( 946.9 - 924.8 )

Volume Invert Avail.Storage Storage Description
#1 165.00' 18,485 cf Custom Stage Data (Conic) Listed below (Recalc)

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

165.00 3,400 0 0 3,400
166.00 4,000 3,696 3,696 4,038
167.00 4,600 4,297 7,992 4,681
168.00 5,200 4,897 12,889 5,330
169.00 6,000 5,595 18,485 6,173

Device Routing     Invert Outlet Devices
#1 Discarded 165.00' 2.410 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.19 cfs @ 12.71 hrs  HW=165.16'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.19 cfs)
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Pond BAS 1: BAS 1

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=103,481 sf
Peak Elev=165.16'

Storage=535 cf

0.58 cfs

0.19 cfs
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Summary for Pond BAS 2: BAS 2

Inflow Area = 36,281 sf, 18.47% Impervious,  Inflow Depth = 0.17"    for  2-Year event
Inflow = 0.04 cfs @ 12.43 hrs,  Volume= 499 cf
Outflow = 0.02 cfs @ 12.67 hrs,  Volume= 499 cf,  Atten= 33%,  Lag= 14.1 min
Discarded = 0.02 cfs @ 12.67 hrs,  Volume= 499 cf

Routing by Stor-Ind method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Peak Elev= 167.01' @ 12.67 hrs   Surf.Area= 1,732 sf   Storage= 20 cf

Plug-Flow detention time= 14.1 min calculated for 499 cf (100% of inflow)
Center-of-Mass det. time= 14.1 min ( 1,007.1 - 993.1 )

Volume Invert Avail.Storage Storage Description
#1 167.00' 4,775 cf Custom Stage Data (Conic) Listed below (Recalc)

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

167.00 1,725 0 0 1,725
168.00 2,370 2,039 2,039 2,390
169.00 3,120 2,736 4,775 3,162

Device Routing     Invert Outlet Devices
#1 Discarded 167.00' 1.020 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.04 cfs @ 12.67 hrs  HW=167.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)
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Pond BAS 2: BAS 2

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=36,281 sf
Peak Elev=167.01'

Storage=20 cf

0.04 cfs

0.02 cfs

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


Type III 24-hr  10-Year Rainfall=5.15"Massapoag Watershed with PC noaa
  Printed  9/29/2021Prepared by alex76

Page 15HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment P-1: P-1

Runoff = 3.02 cfs @ 12.11 hrs,  Volume= 10,798 cf,  Depth= 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.15"

Area (sf) CN Description
* 7,600 98 7 driveways

70,981 39 >75% Grass cover, Good, HSG A
* 6,200 98 3.5  houses
* 11,500 98 Massapoag road
* 3,900 98 exist offsite houses, HSG A
* 1,500 98 ex. offsite driveways, HSG A
* 1,800 98 POOL

103,481 58 Weighted Average
70,981 68.59% Pervious Area
32,500 31.41% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-1: P-1

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100
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ow
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1

0

Type III 24-hr
10-Year Rainfall=5.15"

Runoff Area=103,481 sf
Runoff Volume=10,798 cf

Runoff Depth=1.25"
Tc=6.0 min

CN=58

3.02 cfs
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Summary for Subcatchment P-1U: P-1U

Runoff = 0.00 cfs @ 15.61 hrs,  Volume= 37 cf,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.15"

Area (sf) CN Description
1,670 39 >75% Grass cover, Good, HSG A
6,352 32 Woods/grass comb., Good, HSG A
8,022 33 Weighted Average
8,022 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1U: P-1U

Runoff

Hydrograph

Time  (hours)
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0.000
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0

0

Type III 24-hr
10-Year Rainfall=5.15"
Runoff Area=8,022 sf
Runoff Volume=37 cf

Runoff Depth=0.06"
Tc=6.0 min

CN=33

0.00 cfs
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Summary for Subcatchment P-2: P-2

Runoff = 0.48 cfs @ 12.12 hrs,  Volume= 2,281 cf,  Depth= 0.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.15"

Area (sf) CN Description
29,581 39 >75% Grass cover, Good, HSG A

* 6,700 98 3.5 houses
36,281 50 Weighted Average
29,581 81.53% Pervious Area
6,700 18.47% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.15"
Runoff Area=36,281 sf

Runoff Volume=2,281 cf
Runoff Depth=0.75"

Tc=6.0 min
CN=50

0.48 cfs
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Summary for Subcatchment P-2U: P-2U

Runoff = 0.01 cfs @ 14.98 hrs,  Volume= 235 cf,  Depth= 0.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.15"

Area (sf) CN Description
24,035 32 Woods/grass comb., Good, HSG A

* 3,346 60 rip rap, HSG A
27,381 35 Weighted Average
27,381 100.00% Pervious Area

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

7.5 50 0.0700 0.11 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

1.1 90 0.0800 1.41 Shallow Concentrated Flow, BC
Woodland   Kv= 5.0 fps

8.6 140 Total

Subcatchment P-2U: P-2U

Runoff

Hydrograph

Time  (hours)
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0.004
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0

Type III 24-hr
10-Year Rainfall=5.15"
Runoff Area=27,381 sf
Runoff Volume=235 cf

Runoff Depth=0.10"
Flow Length=140'

Tc=8.6 min
CN=35

0.01 cfs
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Summary for Subcatchment P-3U: P-3U

Runoff = 0.01 cfs @ 12.49 hrs,  Volume= 163 cf,  Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.15"

Area (sf) CN Description
9,142 32 Woods/grass comb., Good, HSG A

* 850 98 ex house to remain
9,992 38 Weighted Average
9,142 91.49% Pervious Area

850 8.51% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-3U: P-3U

Runoff

Hydrograph

Time  (hours)
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0

Type III 24-hr
10-Year Rainfall=5.15"
Runoff Area=9,992 sf

Runoff Volume=163 cf
Runoff Depth=0.20"

Tc=6.0 min
CN=38

0.01 cfs
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Summary for Reach 1: 1

Inflow Area = 111,503 sf, 29.15% Impervious,  Inflow Depth = 0.00"    for  10-Year event
Inflow = 0.00 cfs @ 15.61 hrs,  Volume= 37 cf
Outflow = 0.00 cfs @ 15.61 hrs,  Volume= 37 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 1: 1

Inflow
Outflow

Hydrograph

Time  (hours)
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0

Inflow Area=111,503 sf
0.00 cfs0.00 cfs
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Summary for Reach 2: 2

Inflow Area = 63,662 sf, 10.52% Impervious,  Inflow Depth = 0.04"    for  10-Year event
Inflow = 0.01 cfs @ 14.98 hrs,  Volume= 235 cf
Outflow = 0.01 cfs @ 14.98 hrs,  Volume= 235 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 2: 2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=63,662 sf
0.01 cfs0.01 cfs
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Summary for Reach 3: 3

Inflow Area = 9,992 sf, 8.51% Impervious,  Inflow Depth = 0.20"    for  10-Year event
Inflow = 0.01 cfs @ 12.49 hrs,  Volume= 163 cf
Outflow = 0.01 cfs @ 12.49 hrs,  Volume= 163 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 3: 3

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=9,992 sf
0.01 cfs0.01 cfs
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Summary for Pond BAS 1: BAS 1

Inflow Area = 103,481 sf, 31.41% Impervious,  Inflow Depth = 1.25"    for  10-Year event
Inflow = 3.02 cfs @ 12.11 hrs,  Volume= 10,798 cf
Outflow = 0.23 cfs @ 15.06 hrs,  Volume= 10,798 cf,  Atten= 92%,  Lag= 177.3 min
Discarded = 0.23 cfs @ 15.06 hrs,  Volume= 10,798 cf

Routing by Stor-Ind method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Peak Elev= 166.24' @ 15.06 hrs   Surf.Area= 4,142 sf   Storage= 4,689 cf

Plug-Flow detention time= 231.2 min calculated for 10,795 cf (100% of inflow)
Center-of-Mass det. time= 231.1 min ( 1,110.6 - 879.5 )

Volume Invert Avail.Storage Storage Description
#1 165.00' 18,485 cf Custom Stage Data (Conic) Listed below (Recalc)

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

165.00 3,400 0 0 3,400
166.00 4,000 3,696 3,696 4,038
167.00 4,600 4,297 7,992 4,681
168.00 5,200 4,897 12,889 5,330
169.00 6,000 5,595 18,485 6,173

Device Routing     Invert Outlet Devices
#1 Discarded 165.00' 2.410 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.23 cfs @ 15.06 hrs  HW=166.24'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.23 cfs)
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Pond BAS 1: BAS 1

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=103,481 sf
Peak Elev=166.24'

Storage=4,689 cf

3.02 cfs

0.23 cfs
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Summary for Pond BAS 2: BAS 2

Inflow Area = 36,281 sf, 18.47% Impervious,  Inflow Depth = 0.75"    for  10-Year event
Inflow = 0.48 cfs @ 12.12 hrs,  Volume= 2,281 cf
Outflow = 0.05 cfs @ 15.69 hrs,  Volume= 2,281 cf,  Atten= 90%,  Lag= 214.0 min
Discarded = 0.05 cfs @ 15.69 hrs,  Volume= 2,281 cf

Routing by Stor-Ind method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Peak Elev= 167.48' @ 15.69 hrs   Surf.Area= 2,022 sf   Storage= 899 cf

Plug-Flow detention time= 219.5 min calculated for 2,281 cf (100% of inflow)
Center-of-Mass det. time= 219.5 min ( 1,130.7 - 911.2 )

Volume Invert Avail.Storage Storage Description
#1 167.00' 4,775 cf Custom Stage Data (Conic) Listed below (Recalc)

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

167.00 1,725 0 0 1,725
168.00 2,370 2,039 2,039 2,390
169.00 3,120 2,736 4,775 3,162

Device Routing     Invert Outlet Devices
#1 Discarded 167.00' 1.020 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.05 cfs @ 15.69 hrs  HW=167.48'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)
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Pond BAS 2: BAS 2

Inflow
Discarded

Hydrograph

Time  (hours)
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0

Inflow Area=36,281 sf
Peak Elev=167.48'

Storage=899 cf

0.48 cfs

0.05 cfs
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Summary for Subcatchment P-1: P-1

Runoff = 4.95 cfs @ 12.10 hrs,  Volume= 16,620 cf,  Depth= 1.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.27"

Area (sf) CN Description
* 7,600 98 7 driveways

70,981 39 >75% Grass cover, Good, HSG A
* 6,200 98 3.5  houses
* 11,500 98 Massapoag road
* 3,900 98 exist offsite houses, HSG A
* 1,500 98 ex. offsite driveways, HSG A
* 1,800 98 POOL

103,481 58 Weighted Average
70,981 68.59% Pervious Area
32,500 31.41% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-1: P-1

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100
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ow
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0

Type III 24-hr
25-Year Rainfall=6.27"

Runoff Area=103,481 sf
Runoff Volume=16,620 cf

Runoff Depth=1.93"
Tc=6.0 min

CN=58

4.95 cfs
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Summary for Subcatchment P-1U: P-1U

Runoff = 0.01 cfs @ 13.65 hrs,  Volume= 145 cf,  Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.27"

Area (sf) CN Description
1,670 39 >75% Grass cover, Good, HSG A
6,352 32 Woods/grass comb., Good, HSG A
8,022 33 Weighted Average
8,022 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1U: P-1U

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100
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0.005

0.005

0.004
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0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr
25-Year Rainfall=6.27"
Runoff Area=8,022 sf

Runoff Volume=145 cf
Runoff Depth=0.22"

Tc=6.0 min
CN=33

0.01 cfs

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


Type III 24-hr  25-Year Rainfall=6.27"Massapoag Watershed with PC noaa
  Printed  9/29/2021Prepared by alex76

Page 29HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment P-2: P-2

Runoff = 1.01 cfs @ 12.11 hrs,  Volume= 3,863 cf,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.27"

Area (sf) CN Description
29,581 39 >75% Grass cover, Good, HSG A

* 6,700 98 3.5 houses
36,281 50 Weighted Average
29,581 81.53% Pervious Area
6,700 18.47% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.27"
Runoff Area=36,281 sf

Runoff Volume=3,863 cf
Runoff Depth=1.28"

Tc=6.0 min
CN=50

1.01 cfs
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Summary for Subcatchment P-2U: P-2U

Runoff = 0.05 cfs @ 12.47 hrs,  Volume= 705 cf,  Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.27"

Area (sf) CN Description
24,035 32 Woods/grass comb., Good, HSG A

* 3,346 60 rip rap, HSG A
27,381 35 Weighted Average
27,381 100.00% Pervious Area

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

7.5 50 0.0700 0.11 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

1.1 90 0.0800 1.41 Shallow Concentrated Flow, BC
Woodland   Kv= 5.0 fps

8.6 140 Total

Subcatchment P-2U: P-2U

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100
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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
25-Year Rainfall=6.27"
Runoff Area=27,381 sf
Runoff Volume=705 cf

Runoff Depth=0.31"
Flow Length=140'

Tc=8.6 min
CN=35

0.05 cfs
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Summary for Subcatchment P-3U: P-3U

Runoff = 0.04 cfs @ 12.34 hrs,  Volume= 390 cf,  Depth= 0.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.27"

Area (sf) CN Description
9,142 32 Woods/grass comb., Good, HSG A

* 850 98 ex house to remain
9,992 38 Weighted Average
9,142 91.49% Pervious Area

850 8.51% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-3U: P-3U

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100
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ow
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0.044
0.042

0.04
0.038
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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
25-Year Rainfall=6.27"
Runoff Area=9,992 sf

Runoff Volume=390 cf
Runoff Depth=0.47"

Tc=6.0 min
CN=38

0.04 cfs
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Summary for Reach 1: 1

Inflow Area = 111,503 sf, 29.15% Impervious,  Inflow Depth = 0.02"    for  25-Year event
Inflow = 0.01 cfs @ 13.65 hrs,  Volume= 145 cf
Outflow = 0.01 cfs @ 13.65 hrs,  Volume= 145 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 1: 1

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100
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0.005

0.004

0.004
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0.003
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0.001

0.001

0.000

0

Inflow Area=111,503 sf
0.01 cfs0.01 cfs
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Summary for Reach 2: 2

Inflow Area = 63,662 sf, 10.52% Impervious,  Inflow Depth = 0.13"    for  25-Year event
Inflow = 0.05 cfs @ 12.47 hrs,  Volume= 705 cf
Outflow = 0.05 cfs @ 12.47 hrs,  Volume= 705 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 2: 2

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100
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0.05
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0.01
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0

Inflow Area=63,662 sf
0.05 cfs0.05 cfs
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Summary for Reach 3: 3

Inflow Area = 9,992 sf, 8.51% Impervious,  Inflow Depth = 0.47"    for  25-Year event
Inflow = 0.04 cfs @ 12.34 hrs,  Volume= 390 cf
Outflow = 0.04 cfs @ 12.34 hrs,  Volume= 390 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 3: 3

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100
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ow
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cf

s)

0.046
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=9,992 sf
0.04 cfs0.04 cfs
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Summary for Pond BAS 1: BAS 1

Inflow Area = 103,481 sf, 31.41% Impervious,  Inflow Depth = 1.93"    for  25-Year event
Inflow = 4.95 cfs @ 12.10 hrs,  Volume= 16,620 cf
Outflow = 0.26 cfs @ 15.78 hrs,  Volume= 16,620 cf,  Atten= 95%,  Lag= 220.8 min
Discarded = 0.26 cfs @ 15.78 hrs,  Volume= 16,620 cf

Routing by Stor-Ind method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Peak Elev= 167.16' @ 15.78 hrs   Surf.Area= 4,691 sf   Storage= 8,715 cf

Plug-Flow detention time= 385.4 min calculated for 16,616 cf (100% of inflow)
Center-of-Mass det. time= 385.4 min ( 1,250.8 - 865.3 )

Volume Invert Avail.Storage Storage Description
#1 165.00' 18,485 cf Custom Stage Data (Conic) Listed below (Recalc)

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

165.00 3,400 0 0 3,400
166.00 4,000 3,696 3,696 4,038
167.00 4,600 4,297 7,992 4,681
168.00 5,200 4,897 12,889 5,330
169.00 6,000 5,595 18,485 6,173

Device Routing     Invert Outlet Devices
#1 Discarded 165.00' 2.410 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.26 cfs @ 15.78 hrs  HW=167.16'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.26 cfs)
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Pond BAS 1: BAS 1

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=103,481 sf
Peak Elev=167.16'

Storage=8,715 cf

4.95 cfs

0.26 cfs
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Summary for Pond BAS 2: BAS 2

Inflow Area = 36,281 sf, 18.47% Impervious,  Inflow Depth = 1.28"    for  25-Year event
Inflow = 1.01 cfs @ 12.11 hrs,  Volume= 3,863 cf
Outflow = 0.06 cfs @ 16.72 hrs,  Volume= 3,863 cf,  Atten= 94%,  Lag= 276.4 min
Discarded = 0.06 cfs @ 16.72 hrs,  Volume= 3,863 cf

Routing by Stor-Ind method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Peak Elev= 167.99' @ 16.72 hrs   Surf.Area= 2,364 sf   Storage= 2,020 cf

Plug-Flow detention time= 429.8 min calculated for 3,862 cf (100% of inflow)
Center-of-Mass det. time= 429.9 min ( 1,320.1 - 890.2 )

Volume Invert Avail.Storage Storage Description
#1 167.00' 4,775 cf Custom Stage Data (Conic) Listed below (Recalc)

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

167.00 1,725 0 0 1,725
168.00 2,370 2,039 2,039 2,390
169.00 3,120 2,736 4,775 3,162

Device Routing     Invert Outlet Devices
#1 Discarded 167.00' 1.020 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.06 cfs @ 16.72 hrs  HW=167.99'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)
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Pond BAS 2: BAS 2

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=36,281 sf
Peak Elev=167.99'

Storage=2,020 cf

1.01 cfs

0.06 cfs
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Summary for Subcatchment P-1: P-1

Runoff = 8.30 cfs @ 12.10 hrs,  Volume= 26,774 cf,  Depth= 3.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.99"

Area (sf) CN Description
* 7,600 98 7 driveways

70,981 39 >75% Grass cover, Good, HSG A
* 6,200 98 3.5  houses
* 11,500 98 Massapoag road
* 3,900 98 exist offsite houses, HSG A
* 1,500 98 ex. offsite driveways, HSG A
* 1,800 98 POOL

103,481 58 Weighted Average
70,981 68.59% Pervious Area
32,500 31.41% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-1: P-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=7.99"
Runoff Area=103,481 sf

Runoff Volume=26,774 cf
Runoff Depth=3.10"

Tc=6.0 min
CN=58

8.30 cfs
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Summary for Subcatchment P-1U: P-1U

Runoff = 0.05 cfs @ 12.33 hrs,  Volume= 426 cf,  Depth= 0.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.99"

Area (sf) CN Description
1,670 39 >75% Grass cover, Good, HSG A
6,352 32 Woods/grass comb., Good, HSG A
8,022 33 Weighted Average
8,022 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1U: P-1U

Runoff

Hydrograph

Time  (hours)
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0.005

0

Type III 24-hr
100-Year Rainfall=7.99"

Runoff Area=8,022 sf
Runoff Volume=426 cf

Runoff Depth=0.64"
Tc=6.0 min

CN=33

0.05 cfs
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Summary for Subcatchment P-2: P-2

Runoff = 1.98 cfs @ 12.10 hrs,  Volume= 6,784 cf,  Depth= 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.99"

Area (sf) CN Description
29,581 39 >75% Grass cover, Good, HSG A

* 6,700 98 3.5 houses
36,281 50 Weighted Average
29,581 81.53% Pervious Area
6,700 18.47% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=7.99"

Runoff Area=36,281 sf
Runoff Volume=6,784 cf

Runoff Depth=2.24"
Tc=6.0 min

CN=50

1.98 cfs
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Summary for Subcatchment P-2U: P-2U

Runoff = 0.24 cfs @ 12.31 hrs,  Volume= 1,826 cf,  Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.99"

Area (sf) CN Description
24,035 32 Woods/grass comb., Good, HSG A

* 3,346 60 rip rap, HSG A
27,381 35 Weighted Average
27,381 100.00% Pervious Area

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

7.5 50 0.0700 0.11 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

1.1 90 0.0800 1.41 Shallow Concentrated Flow, BC
Woodland   Kv= 5.0 fps

8.6 140 Total

Subcatchment P-2U: P-2U

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=7.99"

Runoff Area=27,381 sf
Runoff Volume=1,826 cf

Runoff Depth=0.80"
Flow Length=140'

Tc=8.6 min
CN=35

0.24 cfs
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Summary for Subcatchment P-3U: P-3U

Runoff = 0.17 cfs @ 12.13 hrs,  Volume= 884 cf,  Depth= 1.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.99"

Area (sf) CN Description
9,142 32 Woods/grass comb., Good, HSG A

* 850 98 ex house to remain
9,992 38 Weighted Average
9,142 91.49% Pervious Area

850 8.51% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-3U: P-3U

Runoff

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.18

0.17

0.16

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
100-Year Rainfall=7.99"

Runoff Area=9,992 sf
Runoff Volume=884 cf

Runoff Depth=1.06"
Tc=6.0 min

CN=38

0.17 cfs
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Summary for Reach 1: 1

Inflow Area = 111,503 sf, 29.15% Impervious,  Inflow Depth = 0.05"    for  100-Year event
Inflow = 0.05 cfs @ 12.33 hrs,  Volume= 426 cf
Outflow = 0.05 cfs @ 12.33 hrs,  Volume= 426 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 1: 1

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=111,503 sf
0.05 cfs0.05 cfs
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Summary for Reach 2: 2

Inflow Area = 63,662 sf, 10.52% Impervious,  Inflow Depth = 0.34"    for  100-Year event
Inflow = 0.24 cfs @ 12.31 hrs,  Volume= 1,826 cf
Outflow = 0.24 cfs @ 12.31 hrs,  Volume= 1,826 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 2: 2

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

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

Inflow Area=63,662 sf
0.24 cfs0.24 cfs
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Summary for Reach 3: 3

Inflow Area = 9,992 sf, 8.51% Impervious,  Inflow Depth = 1.06"    for  100-Year event
Inflow = 0.17 cfs @ 12.13 hrs,  Volume= 884 cf
Outflow = 0.17 cfs @ 12.13 hrs,  Volume= 884 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Reach 3: 3

Inflow
Outflow

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100

Fl
ow

  (
cf

s)

0.18

0.17

0.16

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=9,992 sf
0.17 cfs0.17 cfs
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Summary for Pond BAS 1: BAS 1

Inflow Area = 103,481 sf, 31.41% Impervious,  Inflow Depth = 3.10"    for  100-Year event
Inflow = 8.30 cfs @ 12.10 hrs,  Volume= 26,774 cf
Outflow = 0.32 cfs @ 16.50 hrs,  Volume= 26,774 cf,  Atten= 96%,  Lag= 264.1 min
Discarded = 0.32 cfs @ 16.50 hrs,  Volume= 26,774 cf

Routing by Stor-Ind method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Peak Elev= 168.58' @ 16.50 hrs   Surf.Area= 5,653 sf   Storage= 16,011 cf

Plug-Flow detention time= 588.5 min calculated for 26,768 cf (100% of inflow)
Center-of-Mass det. time= 588.6 min ( 1,439.3 - 850.7 )

Volume Invert Avail.Storage Storage Description
#1 165.00' 18,485 cf Custom Stage Data (Conic) Listed below (Recalc)

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

165.00 3,400 0 0 3,400
166.00 4,000 3,696 3,696 4,038
167.00 4,600 4,297 7,992 4,681
168.00 5,200 4,897 12,889 5,330
169.00 6,000 5,595 18,485 6,173

Device Routing     Invert Outlet Devices
#1 Discarded 165.00' 2.410 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.32 cfs @ 16.50 hrs  HW=168.58'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.32 cfs)
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Pond BAS 1: BAS 1

Inflow
Discarded

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100
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Inflow Area=103,481 sf
Peak Elev=168.58'
Storage=16,011 cf

8.30 cfs

0.32 cfs
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Summary for Pond BAS 2: BAS 2

Inflow Area = 36,281 sf, 18.47% Impervious,  Inflow Depth = 2.24"    for  100-Year event
Inflow = 1.98 cfs @ 12.10 hrs,  Volume= 6,784 cf
Outflow = 0.07 cfs @ 17.66 hrs,  Volume= 6,784 cf,  Atten= 96%,  Lag= 333.3 min
Discarded = 0.07 cfs @ 17.66 hrs,  Volume= 6,784 cf

Routing by Stor-Ind method, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Peak Elev= 168.82' @ 17.66 hrs   Surf.Area= 2,975 sf   Storage= 4,218 cf

Plug-Flow detention time= 707.7 min calculated for 6,783 cf (100% of inflow)
Center-of-Mass det. time= 707.8 min ( 1,578.7 - 870.8 )

Volume Invert Avail.Storage Storage Description
#1 167.00' 4,775 cf Custom Stage Data (Conic) Listed below (Recalc)

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

167.00 1,725 0 0 1,725
168.00 2,370 2,039 2,039 2,390
169.00 3,120 2,736 4,775 3,162

Device Routing     Invert Outlet Devices
#1 Discarded 167.00' 1.020 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.07 cfs @ 17.66 hrs  HW=168.82'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)
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Pond BAS 2: BAS 2

Inflow
Discarded

Hydrograph

Time  (hours)
2001901801701601501401301201101009080706050403020100
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ow

  (
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1

0

Inflow Area=36,281 sf
Peak Elev=168.82'

Storage=4,218 cf

1.98 cfs

0.07 cfs
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SECTION 4 – STORMWATER MANAGEMENT CALCS 



 

4.1 RECHARGE CALCULATIONS 
 
The Required Recharge Volume is computed using the equation provided in the 2008 Massachusetts 
Stormwater Handbook.  The volume is computed as an equivalent depth of rainfall over the proposed 
impervious areas in accordance with a Target Depth Factor based on the soil classifications.  The 
Calculations is as follows: 
 

• Rv = F x impervious area   (Equation 1) Volume 3, Ch 1, page 15 
• Rv = Required Recharge Volume, expressed in cubic feet, cubic yards, or acre-feet 
• F = Target Depth Factor associated with each Hydrologic Soil Group (HSG) 
• Impervious Area = new pavement and new rooftop area 
• The Target Depth Factor “F” per Table 2.3.2, Volume 3, Chapter 1 for each soil 

classification is as follows:   
 

o A soils = 0.60 inches              
o B soils = 0.35 inches 
o C soils = 0.25 inches 
o D soils = 0.10 inches 

 
Based on the above formula, the required recharge volume for the site is as follows: 
 
Recharge Within “A” Soils: 

• Impervious Area = 32,650 SF 
• 0.6 inches x 1/12 feet x 32,650 SF = 1,632 CUBIC FEET 

 
 
TOTAL RECHARGE VOLUME REQUIRED = 1,632 CUBIC FEET 
 
Capture Area Adjustment: 
 
Not required.  All impervious area associated with the overall development is conveyed to the recharge BMP.   
 
TOTAL RECHARGE VOLUME PROVIDED = 23,260 CUBIC FEET  (see below) 
 
Recharge Volume BMP Table 
 

Infiltration 
BMP 

Infiltration Rate 
(in/hr) k 

Storage 
(Recharge) 

Volume 
(c.f.) Rv 

BAS 1             2.41 18,485 
BAS 2 1.02 4,775 
Totals   23,260 

 
 
The Storage Recharge volume numbers provided in the table above have been derived utilizing the 
HydroCAD output for stage storage.   The following pages provide a copy of those printouts and the 
cumulative stage-storage up to the controlling invert elevation has been highlighted.    
 



 

Conclusion:  
 
The recharge provided by the proposed underground systems greatly exceeds the required recharge 
by 14.25 times.  The project satisfies Standard 3 of the Massachusetts DEP Stormwater Regulations 
accordingly. 

 
 

4.2  DRAWDOWN TIME 
 
Below are the drawdown time calculations for the infiltration BMPs proposed on the site.  The calculation uses 
estimated hydraulic conductivity values “K” in accordance with the Rawls Rates table.  The formula below 
utilized the recommended formula per the MA Stormwater Handbook as follows:  
 

• Drawdown Time = Rv / (K*Bottom Area) 
• Rv = Storage Volume (cf) 
• K – Saturated Hydraulic Conductivity per Rawls Rate Table 
• Bottom Area = Area of Bottom of Proposed Recharge Structure 

 
Below is a summary table of the drawdown calculations:   
 

BASIN DRAWDOWN CALCULATIONS  

Infiltration 
BMP 

Infiltration Rate 
(in/hr) k 

Storage 
(Recharge) 

Volume 
(c.f.) Rv 

Bottom Area 
(s.f.) 

Draw Down 
Time(hours) 

 

BAS 1 2.41 18,845 3,400 27.6  

BAS 2 1.02 4,775 1,725 32.6  

Totals   4,775      

k = saturdated hydraulic conductivity (in/hr)      

Rv = storage volume (c.f.)      

Bottom Area (s.f.)      

Volume 3, Chapter 1 of the MA Stormwater Handbook     

 
 
Conclusion:   
 
The calculations show that the infiltration BMP draws down in less than 72 hours, as required. 
 
 
 
 
 
 
 
 
 
 
 



 

4.3  WATER QUALITY 
 

This site qualifies for the treatment of 0.5” of Rainfall under the MA Stormwater Regulations. However, the 
project has been designed to comply with the 1” require as if the site were located in a “Critical Area”.  A table 
has been provided below that provides the sizing of the proprietary water quality units selected.    
  

Basin Tributary Area Tributary Area % Impervious CN Value WQV Tc qu WQF = qu A Q Unit

(acres) (sq miles) (Estimated)
(Watershed 

Inches) (min) (csm/in) (cfs)
BAS 1 DMH DM4 1.05 0.0016 35% 66 1.00 5 795 0.46 CDS2015

Water Quality Unit Sizing Using Equivalent Flow from 1" Rainfall Depth

 
 

4.4  RIP RAP SPLASH PAD 
 
Rip rap splash pads are designed to dissipate energy, prevent scour at the stormwater outlet, and minimize the 
potential for downstream erosion.  A riprap splash pad was sized for each of the outlets of the drainage system.  
The calculations below are in accordance with the methodology of the “2002 Connecticut Guidelines for Soil 
Erosion and Sediment Control” produced by The Connecticut Council on Soil and Water Conservation. 
 

Q Do TW La W
 (cfs) (ft.) (ft.) (ft.) (ft.) (ft.) (in.)

FES F1 2.5 1.00 0.30 12.25 15.25 0.23 2.71

d50
Rip-Rap Outlet Sizing Calculations

 
 
 
Conclusion: 
 
As identified above, the discharge points have been designed to accommodate and exceed the required 
minimum rip-rap stone sizing.    
 
 
 

 
4.5  TSS REMOVAL 
 
The project has been designed to comply with the required 80% TSS (minimum) removal per the Massachusetts 
Stormwater Regulations.  Various combinations of stormwater BMPs including deep sump hooded catch basins, 
proprietary water quality units and an infiltration basin.   
 
Please refer to the attached TSS calculation sheets that follow:  
 
  
 
 
 
 



INSTRUCTIONS: Non-automated: Mar. 4, 2008

1. Sheet is nonautomated. Print sheet and complete using hand calculations. Column A and B: See MassDEP Structural BMP Table
2. The calculations must be completed using the Column Headings specified in Chart and Not the Excel Column Headings
3. To complete Chart Column D, multiple Column B value within Row x Column C value within Row
4. To complete Chart Column E value, subtract Column D value within Row from Column C within Row
5. Total TSS Removal = Sum All Values in Column D

Location:                           

A B C D E
TSS Removal Starting TSS Amount Remaining

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

Deep Sump and Hooded 
Catch Basin 0.25 1.00 0.25 0.75

Infiltration Basin (with 
CDS Unit to Meet 44%  
Pretreatment Criteria) 0.80 0.75 0.60 0.15

0.00 0.15 0.00 0.15

0.00 0.03 0.00 0.15

0.00 0.03 0.00 0.15

Total TSS Removal = 85%

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

Project: Massapoag, Weymouth

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

Date: 10/1/2021 which enters the BMP

Infiltration Basin 1, DMH DM4
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SECTION 5 – LONG TERM OPERATION & MAINTENANCE 



              
 

  
                  

LONG-TERM STORMWATER OPERATION & MAINTENANCE PLAN  
MASSAPOAG STREET – DEFINITIVE SUBDIVISION 

 
12/21/2018 

 
PROJECT OVERVIEW: 
 
The proposed project consists of construction of a seven (7) lot residential subdivision.   The 
project has been designed to comply with the Massachusetts Stormwater Management 
Regulations.    

 
Appended to this document is a sample maintenance form and a chart describing the anticipated 
frequency of tasks.   

 
OWNER AND RESPONSIBLE PARTY: 

 
 

Applicant/Developer 
Bristol Bros. Development Corp 
190 Old Derby Street, Suite 311 
Hingham, MA 02043 
 
Bristol Bros. Development Corp. has facilities maintenance personnel on-staff.  For any 
service beyond their service ability, they subcontract to the appropriate vendors such as 
street sweeping, catch basin and water quality unit cleaning, etc.   

 
 
CONSTRUCTION MANAGEMENT: 
 
A construction manager with adequate knowledge and experience on projects of similar size and 
scope shall be employed to oversee all site work related construction.  The contractor shall 
incorporate the appropriate techniques to control sediment and erosion pollution during 
construction in accordance with the Massachusetts Erosion and Sediment Control Guidelines for 
Urban and Suburban Areas and any conditions of approval from the local conservation 
commission.   
 
Care should be taken when constructing stormwater control structures. Light earth-moving 
equipment shall be used to excavate in the vicinity of the infiltration areas.  Use of heavy-
equipment causes excessive compaction of the soils beneath the basin resulting in reduced 
infiltration capacity.  At no time shall temporary infiltration areas or settling basins be 
constructed in the vicinity of the proposed infiltration basins in order to prevent the soils from 
becoming clogged with sediment. 
 
 
 



              
 

  
                  

ON-GOING MAINTENANCE CONTRACT 
 
The non-structural and structural approaches recommended below, as well as the required BMP 
maintenance, will be completed by Bristol Bros. Development Corp.’s contractor, JF Price Co.  In 
Adequate personnel with appropriate training and access to proper equipment will be available 
to complete the tasks.  Future responsible parties must be notified of their responsibility to 
operate and maintain the system in perpetuity.      
 
MAINTENANCE LOG 

 
The Responsible Party shall develop and maintain a log of inspections, maintenance, repairs, and 
disposal (including location of disposal) during the life of the project.  Records will be maintained 
for at least 3 years and be made available to the Town of Weymouth in accordance with the 
provisions of the Massachusetts Stormwater Handbook.  A sample of such a maintenance log is 
provided. 

 
STORMWATER BMP MAINTENANCE 
 

The proposed stormwater management system has been designed with appropriate BMPs aimed 
at reducing the pollutants discharge based upon the intended use of the property.  All BMPs 
require regular maintenance to function as intended.  Some management measures have simple 
maintenance requirements; others are more involved.  The Responsible Party must have all BMPs 
regularly inspected to ensure they are operating properly on an as needed basis, including during 
runoff events exceeding 0.5 inches of rainfall.  

A description of the non-structural and structural approaches to be incorporated is indicated 
below.  The following best management practices are proposed to be incorporated into the 
stormwater management design to reduce source runoff and improve stormwater runoff 
discharge quality.  The Responsible Party will regularly inspect all BMPs to ensure they are 
operating properly.  If any deficiencies are identified during these inspections, action to resolve it 
will be initiated and documented on the maintenance log.  

 
STRUCTURAL BMPs 
 

Deep Sump Hooded Catch Basins  
 
On a regular basis the inlet pipe and outlet pipe shall be checked for debris and removed 
as necessary to ensure unobstructed flow of water.  Inspections shall occur at least twice 
annually, once in the fall and then in the spring after the snow melts.  Inspections shall 
verify the tees are secure and free flowing.  Depth of sediment below water line. Basins 
are to be cleaned whenever sediment and hydrocarbons are observed.  Basins shall be 
cleaned using a vacuum pump.  All liquid shall be pumped from the sump of each basin at 
least once per year.  All sediments and hydrocarbons should be properly handled and 
disposed of in accordance with local, state and federal guidelines and regulations.    
 

 



              
 

  
                  

 
Infiltration Basin 
 
Accumulated debris and sediment shall be removed on an annual basis unless or more 
frequently if deemed necessary. Sediment shall be transported off site and disposed of in 
accordance with applicable local, state and federal guidelines and regulations. Vegetated 
surfaces shall be repaired to ensure stable surfaces exist. Any debris or landscape growth 
extending within the identified maintenance access paths shall be trimmed/removed 
accordingly to maintain a clear and open pathway.   Any/all invasive species growth within 
wet basins shall be noted and removed and an ongoing invasive species management 
program implemented to prevent permanent establishment within the basins.  Inspection 
should occur twice annually, once in the fall and then in the spring after the snow melts.  
Cleaning will take place at the completion of construction and as deemed necessary based 
on the inspections and manufacturer’s requirements.  
 
Proprietary Water Quality Units 
 
Hydrodynamic Separators shall be maintained in accordance with the manufacturer’s 
recommendations. Refer to the enclosed “CDS Inspection and Maintenance Guide”.    
Typically, a vacuum truck removes accumulated sediment and oil most efficiently. See 
maintenance documentation from the manufacturer.  Inspection should occur at least 
twice annually, once in the fall and then in the spring after the snow melts.  All sediment 
and hydrocarbons should be properly handled and disposed of in accordance with local, 
state and federal guidelines and regulations.  Cleaning will take place at the completion of 
construction and as deemed necessary based on the inspections and manufacturer’s 
requirements.   

 
NON-STRUCTURAL BMPs 
 

Pavement Sweeping 
 
As street sweeping is a BMP under DEP guidelines, this non-structural BMP is an effective 
removal of Total Suspended Solids (TSS) in a comprehensive stormwater management 
program.  Litter and debris is to be regularly picked up and removed from the pavement.   
Paved areas are to be swept a minimum of two times per year, at least once during April 
and again in September.  This BMP is not needed to meet the 80% TSS removal 
requirement.  

 
Pervious Areas and Slopes 

 
Wherever possible, runoff from paved areas and snowmelt shall be directed over 
vegetated areas to promote settlement of suspended solids before entering a wetland or 
resource area. Steep pervious slopes will be permanently vegetated to dissipate energy 
and reduce potential erosion.  No constructed vegetated slopes should exceed 2H:1V. 
Slopes exceeding 2:1 shall be stabilized with rip-rap or other similar measures to minimize 
the potential for future erosion.  Irrigation system(s) shall be designed and maintained 



              
 

  
                  

such that water is not applied to/or allowed to run off onto any impervious surfaces.  
Although overspray or runoff may be unavoidable during periods of high winds.  In the 
event of accidental damage to system components or other unusual circumstances the 
system components shall be promptly corrected.   Maximum of 1 inch of irrigation water 
will be applied to irrigated areas per week.   

 
Drainage Control Structures, Flared End Sections, Trash Racks, Riprap Pads, Swales, and/or 
Level Spreader Splash Pads 
 
Basin control structures, flared end sections, trash racks, riprap pads and level spreader 
splash pads shall be inspected and any debris or growth surrounding or within these 
structures shall be removed.   Any/all debris or vegetation encroaching on the control 
structures our outfall components shall be removed or appropriately trimmed back to 
maintain the designed control elevation and flow patterns/cross section without 
impediment.  Inspection should occur twice annually, once in the fall and then in the 
spring after the snow melts.  Cleaning will take place at the completion of construction 
and as deemed necessary based on the inspections and manufacturer’s requirements.   
 
Fertilizers 
 
Use of fertilizers shall follow the requirements of 330 CMR 31.0.  

 
Waste Management 
 
Solid waste and recycling will be contained in garbage cans maintained at each 
residence for routine and regular trash pickup.   Waste deposition in the receptacles 
will be consistent with state and local regulations. 
 
Snow Removal 
 
There shall be no plowing of stockpiling of snow within any resource areas or buffers.   
Typically, a combination of plowing and/or snow blowing is utilized on the individual 
driveways and a snow blowing “bobcat” is used to clear the sidewalks.  Deicing 
compounds must be stored or sheltered on impervious pads (i.e. in residential garages 
and the maintenance facility).  Snow that is plowed from the paved driveway surfaces 
shall be plowed to the edges of the pavement.  If capacity of these areas is exceeded, 
accumulated snow shall be removed.      

 
 
 



              
 

  
                  

Stormwater BMP Inspection and Maintenance Log 
 

Facility Name 
 
Address 
 
Begin Date        End Date 
 

 
Date BMP 

ID# 
BMP Description Inspected 

by: 
Cause for 
Inspection 

Exceptions 
Noted 

Comments and  
Actions Taken 

       

       

       

       

       

       

       

       

       

 
Instructions: Record all inspections and maintenance for all treatment BMPs on this form. Use additional log 
sheets and/or attach extended comments or documentation as necessary. Submit a copy of the completed log 
with the annual independent inspectors’ report to the municipality and start a new log at that time. 

BMP ID# — Always use ID# from the Operation and Maintenance Manual. 
Inspected by — Note all inspections and maintenance on this form, including the required independent 
annual inspection. 
Cause for inspection — Note if the inspection is routine, pre-rainy-season, post-storm, annual, or in 
response to a noted problem or complaint. 
Exceptions noted — Note any condition that requires correction or indicates a need for maintenance. 
Comments and actions taken — Describe any maintenance done and need for follow-up. 



              
 

  
                  

Stormwater BMP Inspection Matrix 
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Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation.  

Inspection  
Inspection is the key to effective maintenance and is easily 
performed.  Pollutant transport and deposition may vary from 
year to year and regular inspections will help ensure that the 
system is cleaned out at the appropriate time.  At a minimum, 
inspections should be performed twice per year (e.g. spring 
and fall) however more frequent inspections may be necessary 
in climates where winter sanding operations may lead to rapid 
accumulations, or in equipment washdown areas. Installations 
should also be inspected more frequently where excessive 
amounts of trash are expected.    

The visual inspection should ascertain that the system 
components are in working order and that there are no 
blockages or obstructions in the inlet and separation screen.  
The inspection should also quantify the accumulation of 
hydrocarbons, trash, and sediment in the system.  Measuring 
pollutant accumulation can be done with a calibrated dipstick, 
tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 
of discoloration of the sorbent material should also be identified 
during inspection. It is useful and often required as part of an 
operating permit to keep a record of each inspection.  A simple 
form for doing so is provided.  

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump.  The other allows for inspection and cleanout of sediment 
captured and retained outside the screen.  For deep units, a 
single manhole access point would allows both sump cleanout 
and access outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated.  
If absorbent material is used, it should be replaced when 
significant discoloration has occurred.  Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment.  The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile.  To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully.  Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% of 
the total height of isolated sump. 

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump.  
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.      

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment.  
However, the system should be cleaned out immediately in 
the event of an oil or gasoline spill should be cleaned out 
immediately. Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use absorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer. Trash and debris can be 
netted out to separate it from the other pollutants.  The screen 
should be power washed to ensure it is free of trash and debris.   

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.



 CDS Diameter Distance from Water Surface Sediment 
 Model to Top of Sediment Pile Storage Capacity

  ft m ft m yd3 m3

 CDS2015-4 4 1.2 3.0 0.9 0.9  0.7

 CDS2015 5 1.5 3.0 0.9 1.3  1.0

 CDS2020 5 1.5 3.5 1.1 1.3  1.0

 CDS2025 5 1.5 4.0 1.2 1.3  1.0

 CDS3020 6 1.8 4.0 1.2 2.1  1.6

 CDS3030 6 1.8 4.6 1.4 2.1  1.6

 CDS3035 6 1.8 5.0 1.5 2.1  1.6

 CDS4030 8 2.4 4.6 1.4 5.6  4.3

 CDS4040 8 2.4 5.7 1.7 5.6  4.3

 CDS4045 8 2.4 6.2 1.9 5.6  4.3

 CDS5640 10 3.0 6.3 1.9 8.7  6.7

 CDS5653 10 3.0 7.7 2.3 8.7  6.7

 CDS5668 10 3.0 9.3 2.8 8.7  6.7

 CDS5678 10 3.0 10.3 3.1 8.7  6.7

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

800.925.5240
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CDS Inspection & Maintenance Log

CDS	Model:	 	 Location:	

	 	 Water	 Floatable	 Describe	
Maintenance

	

	 Date	 depth	to	 Layer	 Maintenance	
Personnel

	 Comments

	 	 sediment1	 Thickness2	 Performed

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the 
top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  Note:	to	avoid	underestimating	the	volume	of	sediment	in	the	chamber,	
the	measuring	device	must	be	carefully	lowered	to	the	top	of	the	sediment	pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In 
the event of an oil spill, the system should be cleaned immediately.



SECTION 6 – SOILS TESTING DATA 



Hydrologic Soil Group—Norfolk and Suffolk Counties, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/16/2018
Page 1 of 4

46
71

17
0

46
71

21
0

46
71

25
0

46
71

29
0

46
71

33
0

46
71

37
0

46
71

41
0

46
71

45
0

46
71

49
0

46
71

17
0

46
71

21
0

46
71

25
0

46
71

29
0

46
71

33
0

46
71

37
0

46
71

41
0

46
71

45
0

46
71

49
0

336820 336860 336900 336940 336980 337020 337060

336820 336860 336900 336940 336980 337020 337060

42°  10' 43'' N
70

° 
 5

8'
 3

3'
' W

42°  10' 43'' N

70
° 
 5

8'
 2

2'
' W

42°  10' 32'' N

70
° 
 5

8'
 3

3'
' W

42°  10' 32'' N

70
° 
 5

8'
 2

2'
' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 19N WGS84
0 50 100 200 300

Feet
0 20 40 80 120

Meters
Map Scale: 1:1,650 if printed on A portrait (8.5" x 11") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:25,000.

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

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

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

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

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

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

Soil Survey Area: Norfolk and Suffolk Counties, Massachusetts
Survey Area Data: Version 13, Oct 6, 2017

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

Date(s) aerial images were photographed: Aug 26, 2014—Sep 
4, 2014

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

Hydrologic Soil Group—Norfolk and Suffolk Counties, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group

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

52 Freetown muck, 0 to 1 
percent slopes

B/D 3.7 30.9%

424C Canton fine sandy loam, 
8 to 15 percent 
slopes, extremely 
bouldery

A 8.3 69.1%

Totals for Area of Interest 12.0 100.0%

Description

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

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

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

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

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

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

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

Hydrologic Soil Group—Norfolk and Suffolk Counties, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/16/2018
Page 3 of 4



Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Norfolk and Suffolk Counties, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/16/2018
Page 4 of 4
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SECTION 7 – HYDRAULIC PIPE SIZING 
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38.28' of 12" RCP @ 0.50%

DMH DM2
RIM:192.63
INV IN:184.71(DM1)
INV OUT:184.61

FES 2
INV=165.0

DMH DM5
RIM:186.39
INV IN:181.49(A2)
INV OUT:181.39

160.39' of 12" RCP @ 0.50%

63.98' of 12" RCP @ 0.50% 5.44' of 12" RCP @ 0.50%

CB A1
RIM:188.51
INV OUT:185.51
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RIM:188.29
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