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G-1816 

 

Stormwater Report 

“49 Milford Street” 

Mendon, MA 
 

SITE LOCATION & DESCRIPTION 

 

The Site is located on the easterly side of Milford Street. Presently, there is a two-story wood 

framed structure with an attached greenhouse on the property. The building and site had been used 

as a greenhouse / garden shop business since it was constructed in 1975 until 2007. The area in 

front of the building is a combination of paved and gravel access/ parking. The areas to the right, 

rear, and left of the building were primarily used for storing and displaying product for sale. 

Presently there is just miscellaneous debris scattered around the site.  

 

PROJECT DESCRIPTION 

 

The project proponent intends to construct an approximate 5000 sf building with utility 

infrastructure, landscaping and parking area for a proposed Adult Entertainment use in the 

building.  The existing buildings on the site will be razed.  Proposed site work includes installation 

of water lines for fire protection and domestic use from the existing water main in Milford Street. 

A septic system including a grease trap and a pump station will be constructed on site.  The 

stormwater system for the proposed site will be installed to meet the minimum requirements of 

Massachusetts DEP Stormwater Standards. 

 

DESCRIPTION OF EXISTING DRAINAGE 

 

The general grading of the site is westerly across the site.  The runoff from the east abutting 

properties is diverted to the wetlands in the middle of the site that also flow westerly.  An existing 

drain pipe enters the site from an abutter’s property at the northeast corner near Milford Street.  

This runoff is from drainage uphill and north on Milford Street that outlets into private property 

without easements.  This pipe outlets to a small riprap drain basin on-site.  This basin outlets to an 

8-inch PVC pipe that redirects this flow southeasterly to a riprap pad at the replicated wetlands 

behind the existing buildings.  At the edge of the riprap basin there are concrete storage bins that 

act as a further diversion of stormwater to direct offsite runoff from the easterly direction to the 

south and toward the wetlands behind the parking lot and buildings.  There are two existing catch 

basins in the front parking lot that discharge westerly to the wetlands along the westerly property 

line that is shared with Lot 47 (Taylor Rental).  The majority of the remainder of the developed 

site flows overland southerly toward the back of the buildings and then westerly toward wetlands 

along the west property line.   

 

The offsite runoff for both the existing and proposed site is redirected around or flows through the 

site in the westerly direction without interference from the proposed developed site.  Therefore the 

runoff from offsite is not considered in the existing and proposed condition watershed. The existing 

site that is compare to the proposed site is 97, 350 sf.   
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 DESCRIPTION OF PROPOSED DRAINAGE FACILITIES  
 

In the Post-Development condition, the drainage area was subdivided into eight hydrologic areas. 

Refer to the Post-Development Watershed Plan in the Appendix B. These Watershed Areas are 

denoted as CB-1 to CB-5, front and rear roof areas and Area 7 which is overland flow that is not 

captured, and flows to the wetlands in the center of the site or toward the west property line 

abutting the Lot 47.  As in the existing condition, the runoff flowing into the site from the east is 

either diverted to the wetlands or flows through the site and has no contact with the developed site.  

The diversion is created by the existing riprap basin with pipes entering and leaving the basin, and 

a proposed 1 foot high diversion berm to direct runoff around the developed site at the rear parking 

lot, or to CB-6 which pipes this runoff to the head of the central wetlands. 

The proposed site will have 5 proposed hydrodynamic separators catch basins (STC 450i). 

Four of these structures will connect to 570 foot - 3ft diameter HDPE double wall pipe that will 

be used for underground detention.  A sediment forebay is proposed at the outlet of the basin 

structure.  The high ground water elevation on the site has required an approximate 4 foot fill for 

the building location with grade falling off in all four directions from the building in order to install 

a proposed underground detention basin and to allow an outlet outside the wetlands. 

 

SOIL MAPS 
 

The NRCS soil survey describes the existing soils on site as predominately Hydrologic Soil Group 

“B” soils. See Appendix D.  The Type “B” soils are Canton fine sandy loam.  The soils division 

lines are plotted on soil maps included in Appendix D. 

 

POLLUTANT REMOVAL 

 

This project will incorporate facilities that will collect stormwater pollutants. Treatment of 

pollutants will be accomplished by: 

 a.  Hydrodynamic Separator   65% 

 b.  Extended Detention Basin   50% 

 c.  Settling Forebay     

  (Credit taken as part of DB) 

   

 (Refer to Appendix F for TSS worksheets) 

 

Stormwater Design Parameter 

 
The stormwater management system was designed to control the post-development rate of peak rainfall 

runoff from the site by keeping it below the post-development peak rate of rainfall runoff as mentioned in 

the Massachusetts Stormwater Handbook.  The design was performed using the HydroCAD hydraulic 

program, developed by applied Microcomputer System.  The HydroCAD software is based upon the Soil 

Conservation Service, “Technical Release 55 – Urban Hydrology for Small Watersheds” and is generally 

accepted industry methodology. 
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An analysis was performed for the 2-year, 10-year, 25-year, and 100-year 24-hour storm events. The SCS 

Unit Hydrograph method is capable of developing runoff hydrographs for both simple and complex 

drainage basins.   

 

Utilizing the TR-55 method in HydroCAD, the following data was required for input: 

 

•  Watershed Area:  Areas of each watershed were delineated and measured with autocad 

plans and expressed in square feet for these calculations. 

•  SCS Curve Number (Cn):  Based on the existing and proposed cover type and hydrologic 

soil group, a weighted curve number (CN) was determined for each of the existing and proposed 

watersheds utilizing Table 2-2a- Runoff Curve Numbers For Urban Areas and Worksheet 2, 

Runoff Curve Number and Runoff from the Soil Conservation Service Technical Release 55 – 

Urban Hydrology for Small Watersheds 

•  Time of Concentration, Tc (Minutes):  The time of concentration for each watershed was 

determined by finding the time necessary for runoff to travel from the hydraulically most distant 

point in the watershed to the point of concentration.  A minimum time of 6 minutes was used 

when calculations would have had smaller time increments. 

•  SCS 24-Hour Storm Type: For the greater New England region, a Type III storm rainfall 

distribution is recommended for drainage calculations and was used for this project. 

•  Rainfall Precipitation: Rainfall precipitations for the 2, 10, 25, and 100 year storm events 

were obtained using Atlas 14- Rainfall Frequency Atlas and are as follows for Worcester South, 

MA: 

 

2-year storm event: 3.22 inches 

10-year storm event: 4.83 inches 

25-year storm event: 6.08 inches 

 100-year storm event: 8.64 inches 

  

All onsite closed channel drainage collection system will have at least 2 ft. of freeboard within the catch 

basins structure in the event of a 100-year storm event. The proposed drainage pipes will be HDPE pipe 

unless otherwise noted. 

 

Massachusetts Stormwater Management Standards 1-10 

 

The itemized report that follows will document design compliance with the Massachusetts 

Stormwater Management Standards 1-10. 

 
In summary of the attached drainage analysis (HydroCAD), the peak discharge rates leaving the point of 

evaluation in cubic feet per second (cfs) are as follows; 

 

 

 

Storm Events 

Run off  

Pre (cfs) Post (cfs) Change (cfs)  

2-year 2.64 2.42 -0.22  

10-year 

25-year 

5.73 

8.35 

5.05 

7.65 

-0.68 

-0.70  

100-year 13.91 12.34 -1.57  
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Standard 3: Loss of annual recharge to ground water shall be eliminated or minimized through the use 

of 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.   
 

Hydrologic Group 

 

Volume to Recharge x Total Impervious Area 

A 0.60 inches of runoff 

B 0.35 inches of runoff 

C 0.25 inches of runoff 

D 0.10 inches of runoff 

 

Soils underlying the site are defined predominately as map unit 420B, Canton fine sandy loam, 3 to 8 

percent slopes, and with hydrologic soil group “B (*USDA/NRCS Soil Survey of Worcester County)  

(See Soil Data in Attachment Section). 

 

The required volume of recharge for post-development conditions is calculated as follows; 
 

Existing Impervious Area  17,695 sf 

 

Proposed Pavement Impervious Area  35,760 sf 

Proposed Roof Impervious Area    4,806 sf 

  

Proposed Site Impervious Area  39,566 sf 

 

Required Recharge Volume  

0.60”  x  1’ /12”  x  _____ sf  =  cf (A soils) 

0.35”  x  1’ /12”  x  39,566sf =  cf (B soils) 

0.25”  x  1’ /12”  x  _____ sf  =  cf (C soils) 

0.10”  x  1’ /12”  x  _____ sf  =  cf (D soils) 

TOTAL 1,154 cf 

 

Based on soil boring exploration the soil conditions are indicative of “B” type soils therefore, a “1982 

Rawls Rate” of 1.07 in/hr was used (See Web Soil Report in Attachment Section D). 

  

Based on G&H”s understanding there has been a groundwater contamination of the site from a gas station 

which has caused the wells in this area to not be used, and a waterline was installed in Route 16 from 

Hopedale to provide fire and domestic for the site.  We thought it best not to infiltrate runoff on the 

project site, because of this contamination.  If the Town determines we should provide infiltration, then 

we would take the gutter down spouts and run a shallow leaching trench connecting all the downspouts 

and providing the volume of storage for recharge. 

 

Standard 4:  Stormwater management systems shall be designed to remove 80% of the average annual 

post-construction load of Total Suspended Solids (TSS). This standard is met when: 

 

a) Suitable practices for source control and pollution prevention are identified in a long-

term pollution prevention plan, and thereafter are implemented and maintained; 
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b) Structural stormwater best management practices are sized to capture the required water 

quality volume as determined in accordance with the Massachusetts Stormwater 

Handbook; and  

c) Pretreatment is provided in accordance with the Massachusetts Stormwater Handbook. 

 
The Water Quality Volume, the runoff volume requiring 80% TSS removal, is calculated as follows: 

 

The required water quality volume equals 0.5 inch of runoff times the impervious area of the 

post-development site  

 

Impervious area =       39,566 sf 

                 

0.5” x 1’ /12” x 39,566 s.f.  =  1,380 c.f. Water Quality Volume Required  

 

The 450i Catchbasin/Hydrodynamic Separator has treatment capacity of 143 gals/min which converts to 

0.32 cfs.  The largest impervious area to the proposed 5 catch basins for the site is an area of 0.244 acre.  

Using this area and the required 0.5” factor, the required volume to treat is 444 cf.  Based on the DEP 

conversion of water quality volume to the required discharge rate is 0.15 cfs which is below the allowable 

flow rate designated by the Stormceptor (See Appendix E for Calculation).    

   

 

Treatment Train-1 

Four 450i Catchbasin/Hydrodynamic Separator are proposed to connect with a 570 ft linear feet of 36” 

HDPE pipe detention system.  The 36” pipe connects to the control structure DMH 2 – a 5 ft diameter 

manhole with a weir wall.  The weir wall has an 8-inch orifice at elevation 326.00, and a 12-inch orifice 

at elevation 327.00, with the top of the 6” wide weir at elevation 329.5 feet.  The outlet control structure 

has an 18” HDPE pipe with zero slope that discharges to a shallow sediment pond.  A level spreader at 

elevation 326.0 of the sediment forebay will spread the outlet flow toward the wetlands  

 

Treatment Train-2 

This treatment train located in the rear of the lot east of the site wetlands has the 450i catch basin/ 

hydrodynamic separator that discharges through a 12” HDPE pipe and flared end section into a sediment 

forebay.  Two proposed check dams slow the flow through a grass channel that outlets perpendicular to 

the downhill contour and has a riprap energy dissipater pad. 

 

Standard 4 requires the development and implementation of suitable practices for source control and 

pollution prevention. These measures must be identified in a long-term pollution prevention plan.   
 

The long-term pollution prevention plan is provided in Appendix G. 

 

Standard 5:  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 proposed project is not considered a use with higher potential pollutant loads.  

 

Standard 6: 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 
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management practices determined by the Department to be suitable for managing discharges to such 

areas, as provided in the Massachusetts Stormwater Handbook.   

 

The subject property does not discharge stormwater within the Zone II or Interim Wellhead Protection 

Area of a public water supply or to any other critical area. 

 

Standard 7.  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. 

 

Part of this project consists in reconfiguring already developed areas, so the project can be viewed as a 

redevelopment project.  Because of the high ground elevation, concerns about contaminated ground 

water, and the replicated wetlands, compliance with Standard 3 are only provided to the maximum extent 

practicable. 

 

Standard 8: 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.  

 

During land disturbance and construction activities, project proponents must implement controls that 

prevent erosion, control sediment movement, and stabilize exposed soils to prevent pollutants from 

moving offsite or entering wetlands or waters. Land disturbance activities include demolition, 

construction, clearing, excavation, grading, filling, and reconstruction.  

See Appendix F for CPPPP. 

 

Standard 9: An Operation and Maintenance (O&M) Plan shall be developed and implemented to 

ensure that storm water management systems function as designed.   

See Appendix H for O&M 

 

Standard 10:  All illicit discharges to the stormwater management system are prohibited. 

 

Standard 10 prohibits illicit discharges to stormwater management systems.  The stormwater 

management system is the system for conveying, treating, and infiltrating stormwater on site, including 

stormwater best management practices and any pipes intended to transport stormwater to the ground 

water, a surface water, or municipal separate storm sewer system. Illicit discharges to the stormwater 

management system are discharges that are not entirely comprised of stormwater. Notwithstanding the 

foregoing, an illicit discharge does not include discharges from the following activities or facilities: 

firefighting, water line flushing, landscape irrigation, uncontaminated ground water, potable water 

sources, foundation drains, air conditioning condensation, footing drains, individual resident car 

washing, flows from riparian habitats and wetlands, dechlorinated water from swimming pools, water 

used for street washing and water used to clean residential buildings without detergents.  

See Appendix I for Statement 
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APPENDIX B 

SUMMARY OF PEAK DISCHARGE RATES 

& PRE-DEVELOPMENT AND POST-DEVELOPMENT 

WATERSHED PLANS 
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APPENDIX C   

PRE and POST DEVELOPMENT  

DRAINAGE ANALYSIS 



 

 

 

 

 

 

 

 

 

 

 

DRAINAGE ANALYSIS 
 

HydroCAD Calculations – Pre-Development Conditions 2, 10, 25 and 100-Year Storm Events  
 



E1

EXISTING SITE

 RUNOFF

Routing Diagram for 49 MILFORD STREET, MENDON EXISTING SITE CONDITIONS

Prepared by Microsoft,  Printed 3/13/2020
HydroCAD® 10.00-16  s/n 01433  © 2015 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



49 MILFORD STREET, MENDON EXISTING SITE CONDITIONS
  Printed  3/13/2020Prepared by Microsoft

Page 2HydroCAD® 10.00-16  s/n 01433  © 2015 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.160 69 50-75% Grass cover, Fair, HSG B  (E1)

0.230 79 <50% Grass cover, Poor, HSG B  (E1)

0.415 61 >75% Grass cover, Good, HSG B  (E1)

0.669 85 Gravel roads, HSG B  (E1)

0.232 98 Paved parking, HSG B  (E1)

0.174 98 Unconnected roofs, HSG B  (E1)

0.355 55 Woods, Good, HSG B  (E1)

2.235 76 TOTAL AREA



Type III 24-hr  2-Year Rainfall=3.22"49 MILFORD STREET, MENDON EXISTING SITE CONDI
  Printed  3/13/2020Prepared by Microsoft

Page 3HydroCAD® 10.00-16  s/n 01433  © 2015 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=97,346 sf   18.17% Impervious   Runoff Depth>1.01"Subcatchment E1: EXISTING SITE RUNOFF
   Flow Length=203'   Tc=7.1 min   UI Adjusted CN=75   Runoff=2.64 cfs  0.188 af

Total Runoff Area = 2.235 ac   Runoff Volume = 0.188 af   Average Runoff Depth = 1.01"
81.83% Pervious = 1.829 ac     18.17% Impervious = 0.406 ac



Type III 24-hr  2-Year Rainfall=3.22"49 MILFORD STREET, MENDON EXISTING SITE CONDI
  Printed  3/13/2020Prepared by Microsoft

Page 4HydroCAD® 10.00-16  s/n 01433  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment E1: EXISTING SITE RUNOFF

Runoff = 2.64 cfs @ 12.11 hrs,  Volume= 0.188 af,  Depth> 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.22"

Area (sf) CN Adj Description

15,480 55 Woods, Good, HSG B
18,070 61 >75% Grass cover, Good, HSG B
10,019 79 <50% Grass cover, Poor, HSG B
6,950 69 50-75% Grass cover, Fair, HSG B

29,142 85 Gravel roads, HSG B
10,101 98 Paved parking, HSG B
7,584 98 Unconnected roofs, HSG B

97,346 76 75 Weighted Average, UI Adjusted
79,661 81.83% Pervious Area
17,685 18.17% Impervious Area
7,584 42.88% Unconnected

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

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

0.6 153 0.0800 4.55 Shallow Concentrated Flow, BC
Unpaved   Kv= 16.1 fps

7.1 203 Total



Type III 24-hr  10-Year Rainfall=4.83"49 MILFORD STREET, MENDON EXISTING SITE CON
  Printed  3/13/2020Prepared by Microsoft

Page 5HydroCAD® 10.00-16  s/n 01433  © 2015 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=97,346 sf   18.17% Impervious   Runoff Depth>2.14"Subcatchment E1: EXISTING SITE RUNOFF
   Flow Length=203'   Tc=7.1 min   UI Adjusted CN=75   Runoff=5.73 cfs  0.399 af

Total Runoff Area = 2.235 ac   Runoff Volume = 0.399 af   Average Runoff Depth = 2.14"
81.83% Pervious = 1.829 ac     18.17% Impervious = 0.406 ac



Type III 24-hr  10-Year Rainfall=4.83"49 MILFORD STREET, MENDON EXISTING SITE CON
  Printed  3/13/2020Prepared by Microsoft

Page 6HydroCAD® 10.00-16  s/n 01433  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment E1: EXISTING SITE RUNOFF

Runoff = 5.73 cfs @ 12.11 hrs,  Volume= 0.399 af,  Depth> 2.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.83"

Area (sf) CN Adj Description

15,480 55 Woods, Good, HSG B
18,070 61 >75% Grass cover, Good, HSG B
10,019 79 <50% Grass cover, Poor, HSG B
6,950 69 50-75% Grass cover, Fair, HSG B

29,142 85 Gravel roads, HSG B
10,101 98 Paved parking, HSG B
7,584 98 Unconnected roofs, HSG B

97,346 76 75 Weighted Average, UI Adjusted
79,661 81.83% Pervious Area
17,685 18.17% Impervious Area
7,584 42.88% Unconnected

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

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

0.6 153 0.0800 4.55 Shallow Concentrated Flow, BC
Unpaved   Kv= 16.1 fps

7.1 203 Total



Type III 24-hr  25-Year Rainfall=6.08"49 MILFORD STREET, MENDON EXISTING SITE CON
  Printed  3/13/2020Prepared by Microsoft

Page 7HydroCAD® 10.00-16  s/n 01433  © 2015 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=97,346 sf   18.17% Impervious   Runoff Depth>3.12"Subcatchment E1: EXISTING SITE RUNOFF
   Flow Length=203'   Tc=7.1 min   UI Adjusted CN=75   Runoff=8.35 cfs  0.581 af

Total Runoff Area = 2.235 ac   Runoff Volume = 0.581 af   Average Runoff Depth = 3.12"
81.83% Pervious = 1.829 ac     18.17% Impervious = 0.406 ac
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Summary for Subcatchment E1: EXISTING SITE RUNOFF

Runoff = 8.35 cfs @ 12.11 hrs,  Volume= 0.581 af,  Depth> 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.08"

Area (sf) CN Adj Description

15,480 55 Woods, Good, HSG B
18,070 61 >75% Grass cover, Good, HSG B
10,019 79 <50% Grass cover, Poor, HSG B
6,950 69 50-75% Grass cover, Fair, HSG B

29,142 85 Gravel roads, HSG B
10,101 98 Paved parking, HSG B
7,584 98 Unconnected roofs, HSG B

97,346 76 75 Weighted Average, UI Adjusted
79,661 81.83% Pervious Area
17,685 18.17% Impervious Area
7,584 42.88% Unconnected

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

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

0.6 153 0.0800 4.55 Shallow Concentrated Flow, BC
Unpaved   Kv= 16.1 fps

7.1 203 Total
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=97,346 sf   18.17% Impervious   Runoff Depth>5.28"Subcatchment E1: EXISTING SITE RUNOFF
   Flow Length=203'   Tc=7.1 min   UI Adjusted CN=75   Runoff=13.91 cfs  0.983 af

Total Runoff Area = 2.235 ac   Runoff Volume = 0.983 af   Average Runoff Depth = 5.28"
81.83% Pervious = 1.829 ac     18.17% Impervious = 0.406 ac
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Summary for Subcatchment E1: EXISTING SITE RUNOFF

Runoff = 13.91 cfs @ 12.10 hrs,  Volume= 0.983 af,  Depth> 5.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.64"

Area (sf) CN Adj Description

15,480 55 Woods, Good, HSG B
18,070 61 >75% Grass cover, Good, HSG B
10,019 79 <50% Grass cover, Poor, HSG B
6,950 69 50-75% Grass cover, Fair, HSG B

29,142 85 Gravel roads, HSG B
10,101 98 Paved parking, HSG B
7,584 98 Unconnected roofs, HSG B

97,346 76 75 Weighted Average, UI Adjusted
79,661 81.83% Pervious Area
17,685 18.17% Impervious Area
7,584 42.88% Unconnected

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

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

0.6 153 0.0800 4.55 Shallow Concentrated Flow, BC
Unpaved   Kv= 16.1 fps

7.1 203 Total
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OVERLAND FLOW

CB-1

FRONT SOUTH

 PARKING LOT CB

CB-2

FRONT NORTH

 PARKIN LOT CB

CB-3

CENTER SOUTH

 PARKING LOT CB

CB-4

CENTER NORTH

 PARKING LOT CB

CB-5

HILL PARKING LOT CB

ROOF-F

R-FRONT

ROOF-R

R-REAR

DET-1

FRONT BASIN

PSITE

DEVELOPED RUNOFF

Routing Diagram for 49 MILFORD STREET, MENDON PROPOSED SITE CONDITIONS-36inch

Prepared by Microsoft,  Printed 3/16/2020
HydroCAD® 10.00-16  s/n 01433  © 2015 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.819 69 50-75% Grass cover, Fair, HSG B  (8)

0.050 79 <50% Grass cover, Poor, HSG B  (CB-1, CB-2, CB-4)

0.435 61 >75% Grass cover, Good, HSG B  (CB-1, CB-2, CB-4, CB-5)

0.821 98 Paved parking, HSG B  (CB-1, CB-2, CB-3, CB-4, CB-5)

0.110 98 Roofs, HSG B  (ROOF-F, ROOF-R)

2.235 80 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=35,675 sf   0.00% Impervious   Runoff Depth>0.79"Subcatchment 8: OVERLAND FLOW
   Flow Length=168'   Tc=7.3 min   CN=69   Runoff=0.64 cfs  0.054 af

Runoff Area=14,973 sf   38.60% Impervious   Runoff Depth>1.16"Subcatchment CB-1: FRONT SOUTH 
   Tc=6.0 min   CN=76   Runoff=0.45 cfs  0.033 af

Runoff Area=14,615 sf   57.89% Impervious   Runoff Depth>1.70"Subcatchment CB-2: FRONT NORTH 
   Tc=6.0 min   CN=84   Runoff=0.67 cfs  0.047 af

Runoff Area=3,535 sf   100.00% Impervious   Runoff Depth>2.99"Subcatchment CB-3: CENTER SOUTH 
   Tc=6.0 min   CN=98   Runoff=0.25 cfs  0.020 af

Runoff Area=13,253 sf   80.32% Impervious   Runoff Depth>2.27"Subcatchment CB-4: CENTER NORTH 
   Tc=6.0 min   CN=91   Runoff=0.80 cfs  0.058 af

Runoff Area=10,510 sf   69.84% Impervious   Runoff Depth>1.93"Subcatchment CB-5: HILL PARKING LOT 
   Tc=6.0 min   CN=87   Runoff=0.55 cfs  0.039 af

Runoff Area=2,400 sf   100.00% Impervious   Runoff Depth>2.99"Subcatchment ROOF-F: R-FRONT
   Tc=6.0 min   CN=98   Runoff=0.17 cfs  0.014 af

Runoff Area=2,400 sf   100.00% Impervious   Runoff Depth>2.99"Subcatchment ROOF-R: R-REAR
   Tc=6.0 min   CN=98   Runoff=0.17 cfs  0.014 af

Peak Elev=327.01'  Storage=0.027 af   Inflow=2.52 cfs  0.186 afPond DET-1: FRONT BASIN
   Primary=1.38 cfs  0.185 af   Secondary=0.00 cfs  0.000 af   Outflow=1.38 cfs  0.185 af

   Inflow=2.42 cfs  0.278 afLink PSITE: DEVELOPED RUNOFF
   Primary=2.42 cfs  0.278 af

Total Runoff Area = 2.235 ac   Runoff Volume = 0.279 af   Average Runoff Depth = 1.50"
58.34% Pervious = 1.304 ac     41.66% Impervious = 0.931 ac
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Summary for Subcatchment 8: OVERLAND FLOW

Runoff = 0.64 cfs @ 12.12 hrs,  Volume= 0.054 af,  Depth> 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.22"

Area (sf) CN Description

35,675 69 50-75% Grass cover, Fair, HSG B

35,675 100.00% Pervious Area

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

6.8 50 0.0900 0.12 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.5 118 0.0600 3.94 Shallow Concentrated Flow, BC
Unpaved   Kv= 16.1 fps

7.3 168 Total

Summary for Subcatchment CB-1: FRONT SOUTH PARKING LOT CB

Runoff = 0.45 cfs @ 12.09 hrs,  Volume= 0.033 af,  Depth> 1.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.22"

Area (sf) CN Description

5,780 98 Paved parking, HSG B
8,505 61 >75% Grass cover, Good, HSG B

688 79 <50% Grass cover, Poor, HSG B

14,973 76 Weighted Average
9,193 61.40% Pervious Area
5,780 38.60% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment CB-2: FRONT NORTH PARKIN LOT CB

Runoff = 0.67 cfs @ 12.09 hrs,  Volume= 0.047 af,  Depth> 1.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.22"



Type III 24-hr  2-Year Rainfall=3.22"49 MILFORD STREET, MENDON PROPOSED SITE CON
  Printed  3/16/2020Prepared by Microsoft

Page 5HydroCAD® 10.00-16  s/n 01433  © 2015 HydroCAD Software Solutions LLC

Area (sf) CN Description

8,460 98 Paved parking, HSG B
5,215 61 >75% Grass cover, Good, HSG B

940 79 <50% Grass cover, Poor, HSG B

14,615 84 Weighted Average
6,155 42.11% Pervious Area
8,460 57.89% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment CB-3: CENTER SOUTH PARKING LOT CB

Runoff = 0.25 cfs @ 12.08 hrs,  Volume= 0.020 af,  Depth> 2.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.22"

Area (sf) CN Description

3,535 98 Paved parking, HSG B

3,535 100.00% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment CB-4: CENTER NORTH PARKING LOT CB

Runoff = 0.80 cfs @ 12.09 hrs,  Volume= 0.058 af,  Depth> 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.22"

Area (sf) CN Description

10,645 98 Paved parking, HSG B
2,056 61 >75% Grass cover, Good, HSG B

552 79 <50% Grass cover, Poor, HSG B

13,253 91 Weighted Average
2,608 19.68% Pervious Area

10,645 80.32% Impervious Area

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

6.0 Direct Entry, MINIMUM
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Summary for Subcatchment CB-5: HILL PARKING LOT CB

Runoff = 0.55 cfs @ 12.09 hrs,  Volume= 0.039 af,  Depth> 1.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.22"

Area (sf) CN Description

3,170 61 >75% Grass cover, Good, HSG B
7,340 98 Paved parking, HSG B

10,510 87 Weighted Average
3,170 30.16% Pervious Area
7,340 69.84% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment ROOF-F: R-FRONT

Runoff = 0.17 cfs @ 12.08 hrs,  Volume= 0.014 af,  Depth> 2.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.22"

Area (sf) CN Description

2,400 98 Roofs, HSG B

2,400 100.00% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment ROOF-R: R-REAR

Runoff = 0.17 cfs @ 12.08 hrs,  Volume= 0.014 af,  Depth> 2.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.22"

Area (sf) CN Description

2,400 98 Roofs, HSG B

2,400 100.00% Impervious Area

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

6.0 Direct Entry, MINIMUM
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Summary for Pond DET-1: FRONT BASIN

Inflow Area = 1.175 ac, 64.91% Impervious,  Inflow Depth > 1.90"    for  2-Year event
Inflow = 2.52 cfs @ 12.09 hrs,  Volume= 0.186 af
Outflow = 1.38 cfs @ 12.22 hrs,  Volume= 0.185 af,  Atten= 45%,  Lag= 7.8 min
Primary = 1.38 cfs @ 12.22 hrs,  Volume= 0.185 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 327.01' @ 12.22 hrs   Surf.Area= 0.037 ac   Storage= 0.027 af

Plug-Flow detention time= 16.8 min calculated for 0.185 af (99% of inflow)
Center-of-Mass det. time= 12.8 min ( 819.0 - 806.2 )

Volume Invert Avail.Storage Storage Description

#1 326.00' 0.092 af 36.0"  Round Pipe Storage
L= 570.0'

Device Routing     Invert Outlet Devices

#1 Primary 326.00' 18.0"  Round Culvert   
L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 326.00' / 326.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 1.77 sf   

#2 Device 1 326.00' 8.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 327.00' 12.0" Vert. Orifice/Grate    C= 0.600   
#4 Secondary 329.50' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

3.0' Crest Height   

Primary OutFlow  Max=1.38 cfs @ 12.22 hrs  HW=327.01'   (Free Discharge)
1=Culvert  (Passes 1.38 cfs of 2.75 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.38 cfs @ 3.95 fps)
3=Orifice/Grate  (Orifice Controls 0.00 cfs @ 0.25 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link PSITE: DEVELOPED RUNOFF

Inflow Area = 2.235 ac, 41.66% Impervious,  Inflow Depth > 1.49"    for  2-Year event
Inflow = 2.42 cfs @ 12.12 hrs,  Volume= 0.278 af
Primary = 2.42 cfs @ 12.12 hrs,  Volume= 0.278 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs



Type III 24-hr  10-Year Rainfall=4.83"49 MILFORD STREET, MENDON PROPOSED SITE CO
  Printed  3/16/2020Prepared by Microsoft

Page 8HydroCAD® 10.00-16  s/n 01433  © 2015 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=35,675 sf   0.00% Impervious   Runoff Depth>1.83"Subcatchment 8: OVERLAND FLOW
   Flow Length=168'   Tc=7.3 min   CN=69   Runoff=1.64 cfs  0.125 af

Runoff Area=14,973 sf   38.60% Impervious   Runoff Depth>2.39"Subcatchment CB-1: FRONT SOUTH 
   Tc=6.0 min   CN=76   Runoff=0.96 cfs  0.069 af

Runoff Area=14,615 sf   57.89% Impervious   Runoff Depth>3.11"Subcatchment CB-2: FRONT NORTH 
   Tc=6.0 min   CN=84   Runoff=1.22 cfs  0.087 af

Runoff Area=3,535 sf   100.00% Impervious   Runoff Depth>4.59"Subcatchment CB-3: CENTER SOUTH 
   Tc=6.0 min   CN=98   Runoff=0.38 cfs  0.031 af

Runoff Area=13,253 sf   80.32% Impervious   Runoff Depth>3.81"Subcatchment CB-4: CENTER NORTH 
   Tc=6.0 min   CN=91   Runoff=1.31 cfs  0.097 af

Runoff Area=10,510 sf   69.84% Impervious   Runoff Depth>3.40"Subcatchment CB-5: HILL PARKING LOT 
   Tc=6.0 min   CN=87   Runoff=0.95 cfs  0.068 af

Runoff Area=2,400 sf   100.00% Impervious   Runoff Depth>4.59"Subcatchment ROOF-F: R-FRONT
   Tc=6.0 min   CN=98   Runoff=0.26 cfs  0.021 af

Runoff Area=2,400 sf   100.00% Impervious   Runoff Depth>4.59"Subcatchment ROOF-R: R-REAR
   Tc=6.0 min   CN=98   Runoff=0.26 cfs  0.021 af

Peak Elev=327.52'  Storage=0.047 af   Inflow=4.39 cfs  0.325 afPond DET-1: FRONT BASIN
   Primary=2.85 cfs  0.324 af   Secondary=0.00 cfs  0.000 af   Outflow=2.85 cfs  0.324 af

   Inflow=5.05 cfs  0.517 afLink PSITE: DEVELOPED RUNOFF
   Primary=5.05 cfs  0.517 af

Total Runoff Area = 2.235 ac   Runoff Volume = 0.519 af   Average Runoff Depth = 2.79"
58.34% Pervious = 1.304 ac     41.66% Impervious = 0.931 ac



Type III 24-hr  10-Year Rainfall=4.83"49 MILFORD STREET, MENDON PROPOSED SITE CO
  Printed  3/16/2020Prepared by Microsoft

Page 9HydroCAD® 10.00-16  s/n 01433  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 8: OVERLAND FLOW

Runoff = 1.64 cfs @ 12.11 hrs,  Volume= 0.125 af,  Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.83"

Area (sf) CN Description

35,675 69 50-75% Grass cover, Fair, HSG B

35,675 100.00% Pervious Area

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

6.8 50 0.0900 0.12 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.5 118 0.0600 3.94 Shallow Concentrated Flow, BC
Unpaved   Kv= 16.1 fps

7.3 168 Total

Summary for Subcatchment CB-1: FRONT SOUTH PARKING LOT CB

Runoff = 0.96 cfs @ 12.09 hrs,  Volume= 0.069 af,  Depth> 2.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.83"

Area (sf) CN Description

5,780 98 Paved parking, HSG B
8,505 61 >75% Grass cover, Good, HSG B

688 79 <50% Grass cover, Poor, HSG B

14,973 76 Weighted Average
9,193 61.40% Pervious Area
5,780 38.60% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment CB-2: FRONT NORTH PARKIN LOT CB

Runoff = 1.22 cfs @ 12.09 hrs,  Volume= 0.087 af,  Depth> 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.83"
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Area (sf) CN Description

8,460 98 Paved parking, HSG B
5,215 61 >75% Grass cover, Good, HSG B

940 79 <50% Grass cover, Poor, HSG B

14,615 84 Weighted Average
6,155 42.11% Pervious Area
8,460 57.89% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment CB-3: CENTER SOUTH PARKING LOT CB

Runoff = 0.38 cfs @ 12.08 hrs,  Volume= 0.031 af,  Depth> 4.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.83"

Area (sf) CN Description

3,535 98 Paved parking, HSG B

3,535 100.00% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment CB-4: CENTER NORTH PARKING LOT CB

Runoff = 1.31 cfs @ 12.08 hrs,  Volume= 0.097 af,  Depth> 3.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.83"

Area (sf) CN Description

10,645 98 Paved parking, HSG B
2,056 61 >75% Grass cover, Good, HSG B

552 79 <50% Grass cover, Poor, HSG B

13,253 91 Weighted Average
2,608 19.68% Pervious Area

10,645 80.32% Impervious Area

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

6.0 Direct Entry, MINIMUM
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Summary for Subcatchment CB-5: HILL PARKING LOT CB

Runoff = 0.95 cfs @ 12.09 hrs,  Volume= 0.068 af,  Depth> 3.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.83"

Area (sf) CN Description

3,170 61 >75% Grass cover, Good, HSG B
7,340 98 Paved parking, HSG B

10,510 87 Weighted Average
3,170 30.16% Pervious Area
7,340 69.84% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment ROOF-F: R-FRONT

Runoff = 0.26 cfs @ 12.08 hrs,  Volume= 0.021 af,  Depth> 4.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.83"

Area (sf) CN Description

2,400 98 Roofs, HSG B

2,400 100.00% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment ROOF-R: R-REAR

Runoff = 0.26 cfs @ 12.08 hrs,  Volume= 0.021 af,  Depth> 4.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.83"

Area (sf) CN Description

2,400 98 Roofs, HSG B

2,400 100.00% Impervious Area

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

6.0 Direct Entry, MINIMUM
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Summary for Pond DET-1: FRONT BASIN

Inflow Area = 1.175 ac, 64.91% Impervious,  Inflow Depth > 3.32"    for  10-Year event
Inflow = 4.39 cfs @ 12.09 hrs,  Volume= 0.325 af
Outflow = 2.85 cfs @ 12.18 hrs,  Volume= 0.324 af,  Atten= 35%,  Lag= 5.6 min
Primary = 2.85 cfs @ 12.18 hrs,  Volume= 0.324 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 327.52' @ 12.18 hrs   Surf.Area= 0.039 ac   Storage= 0.047 af

Plug-Flow detention time= 15.2 min calculated for 0.324 af (100% of inflow)
Center-of-Mass det. time= 12.0 min ( 806.6 - 794.6 )

Volume Invert Avail.Storage Storage Description

#1 326.00' 0.092 af 36.0"  Round Pipe Storage
L= 570.0'

Device Routing     Invert Outlet Devices

#1 Primary 326.00' 18.0"  Round Culvert   
L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 326.00' / 326.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 1.77 sf   

#2 Device 1 326.00' 8.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 327.00' 12.0" Vert. Orifice/Grate    C= 0.600   
#4 Secondary 329.50' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

3.0' Crest Height   

Primary OutFlow  Max=2.85 cfs @ 12.18 hrs  HW=327.52'   (Free Discharge)
1=Culvert  (Passes 2.85 cfs of 5.55 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.83 cfs @ 5.25 fps)
3=Orifice/Grate  (Orifice Controls 1.02 cfs @ 2.46 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link PSITE: DEVELOPED RUNOFF

Inflow Area = 2.235 ac, 41.66% Impervious,  Inflow Depth > 2.78"    for  10-Year event
Inflow = 5.05 cfs @ 12.14 hrs,  Volume= 0.517 af
Primary = 5.05 cfs @ 12.14 hrs,  Volume= 0.517 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=35,675 sf   0.00% Impervious   Runoff Depth>2.77"Subcatchment 8: OVERLAND FLOW
   Flow Length=168'   Tc=7.3 min   CN=69   Runoff=2.53 cfs  0.189 af

Runoff Area=14,973 sf   38.60% Impervious   Runoff Depth>3.45"Subcatchment CB-1: FRONT SOUTH 
   Tc=6.0 min   CN=76   Runoff=1.39 cfs  0.099 af

Runoff Area=14,615 sf   57.89% Impervious   Runoff Depth>4.27"Subcatchment CB-2: FRONT NORTH 
   Tc=6.0 min   CN=84   Runoff=1.65 cfs  0.119 af

Runoff Area=3,535 sf   100.00% Impervious   Runoff Depth>5.84"Subcatchment CB-3: CENTER SOUTH 
   Tc=6.0 min   CN=98   Runoff=0.48 cfs  0.039 af

Runoff Area=13,253 sf   80.32% Impervious   Runoff Depth>5.03"Subcatchment CB-4: CENTER NORTH 
   Tc=6.0 min   CN=91   Runoff=1.70 cfs  0.128 af

Runoff Area=10,510 sf   69.84% Impervious   Runoff Depth>4.59"Subcatchment CB-5: HILL PARKING LOT 
   Tc=6.0 min   CN=87   Runoff=1.26 cfs  0.092 af

Runoff Area=2,400 sf   100.00% Impervious   Runoff Depth>5.84"Subcatchment ROOF-F: R-FRONT
   Tc=6.0 min   CN=98   Runoff=0.33 cfs  0.027 af

Runoff Area=2,400 sf   100.00% Impervious   Runoff Depth>5.84"Subcatchment ROOF-R: R-REAR
   Tc=6.0 min   CN=98   Runoff=0.33 cfs  0.027 af

Peak Elev=327.83'  Storage=0.059 af   Inflow=5.88 cfs  0.439 afPond DET-1: FRONT BASIN
   Primary=4.23 cfs  0.437 af   Secondary=0.00 cfs  0.000 af   Outflow=4.23 cfs  0.437 af

   Inflow=7.65 cfs  0.718 afLink PSITE: DEVELOPED RUNOFF
   Primary=7.65 cfs  0.718 af

Total Runoff Area = 2.235 ac   Runoff Volume = 0.720 af   Average Runoff Depth = 3.87"
58.34% Pervious = 1.304 ac     41.66% Impervious = 0.931 ac
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Summary for Subcatchment 8: OVERLAND FLOW

Runoff = 2.53 cfs @ 12.11 hrs,  Volume= 0.189 af,  Depth> 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.08"

Area (sf) CN Description

35,675 69 50-75% Grass cover, Fair, HSG B

35,675 100.00% Pervious Area

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

6.8 50 0.0900 0.12 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.5 118 0.0600 3.94 Shallow Concentrated Flow, BC
Unpaved   Kv= 16.1 fps

7.3 168 Total

Summary for Subcatchment CB-1: FRONT SOUTH PARKING LOT CB

Runoff = 1.39 cfs @ 12.09 hrs,  Volume= 0.099 af,  Depth> 3.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.08"

Area (sf) CN Description

5,780 98 Paved parking, HSG B
8,505 61 >75% Grass cover, Good, HSG B

688 79 <50% Grass cover, Poor, HSG B

14,973 76 Weighted Average
9,193 61.40% Pervious Area
5,780 38.60% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment CB-2: FRONT NORTH PARKIN LOT CB

Runoff = 1.65 cfs @ 12.09 hrs,  Volume= 0.119 af,  Depth> 4.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.08"
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Area (sf) CN Description

8,460 98 Paved parking, HSG B
5,215 61 >75% Grass cover, Good, HSG B

940 79 <50% Grass cover, Poor, HSG B

14,615 84 Weighted Average
6,155 42.11% Pervious Area
8,460 57.89% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment CB-3: CENTER SOUTH PARKING LOT CB

Runoff = 0.48 cfs @ 12.08 hrs,  Volume= 0.039 af,  Depth> 5.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.08"

Area (sf) CN Description

3,535 98 Paved parking, HSG B

3,535 100.00% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment CB-4: CENTER NORTH PARKING LOT CB

Runoff = 1.70 cfs @ 12.08 hrs,  Volume= 0.128 af,  Depth> 5.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.08"

Area (sf) CN Description

10,645 98 Paved parking, HSG B
2,056 61 >75% Grass cover, Good, HSG B

552 79 <50% Grass cover, Poor, HSG B

13,253 91 Weighted Average
2,608 19.68% Pervious Area

10,645 80.32% Impervious Area

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

6.0 Direct Entry, MINIMUM
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Summary for Subcatchment CB-5: HILL PARKING LOT CB

Runoff = 1.26 cfs @ 12.09 hrs,  Volume= 0.092 af,  Depth> 4.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.08"

Area (sf) CN Description

3,170 61 >75% Grass cover, Good, HSG B
7,340 98 Paved parking, HSG B

10,510 87 Weighted Average
3,170 30.16% Pervious Area
7,340 69.84% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment ROOF-F: R-FRONT

Runoff = 0.33 cfs @ 12.08 hrs,  Volume= 0.027 af,  Depth> 5.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.08"

Area (sf) CN Description

2,400 98 Roofs, HSG B

2,400 100.00% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment ROOF-R: R-REAR

Runoff = 0.33 cfs @ 12.08 hrs,  Volume= 0.027 af,  Depth> 5.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.08"

Area (sf) CN Description

2,400 98 Roofs, HSG B

2,400 100.00% Impervious Area

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

6.0 Direct Entry, MINIMUM
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Summary for Pond DET-1: FRONT BASIN

Inflow Area = 1.175 ac, 64.91% Impervious,  Inflow Depth > 4.48"    for  25-Year event
Inflow = 5.88 cfs @ 12.09 hrs,  Volume= 0.439 af
Outflow = 4.23 cfs @ 12.16 hrs,  Volume= 0.437 af,  Atten= 28%,  Lag= 4.5 min
Primary = 4.23 cfs @ 12.16 hrs,  Volume= 0.437 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 327.83' @ 12.16 hrs   Surf.Area= 0.038 ac   Storage= 0.059 af

Plug-Flow detention time= 14.1 min calculated for 0.437 af (100% of inflow)
Center-of-Mass det. time= 11.3 min ( 799.5 - 788.2 )

Volume Invert Avail.Storage Storage Description

#1 326.00' 0.092 af 36.0"  Round Pipe Storage
L= 570.0'

Device Routing     Invert Outlet Devices

#1 Primary 326.00' 18.0"  Round Culvert   
L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 326.00' / 326.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 1.77 sf   

#2 Device 1 326.00' 8.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 327.00' 12.0" Vert. Orifice/Grate    C= 0.600   
#4 Secondary 329.50' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

3.0' Crest Height   

Primary OutFlow  Max=4.23 cfs @ 12.16 hrs  HW=327.83'   (Free Discharge)
1=Culvert  (Passes 4.23 cfs of 7.16 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 2.06 cfs @ 5.90 fps)
3=Orifice/Grate  (Orifice Controls 2.17 cfs @ 3.11 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link PSITE: DEVELOPED RUNOFF

Inflow Area = 2.235 ac, 41.66% Impervious,  Inflow Depth > 3.86"    for  25-Year event
Inflow = 7.65 cfs @ 12.13 hrs,  Volume= 0.718 af
Primary = 7.65 cfs @ 12.13 hrs,  Volume= 0.718 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=35,675 sf   0.00% Impervious   Runoff Depth>4.89"Subcatchment 8: OVERLAND FLOW
   Flow Length=168'   Tc=7.3 min   CN=69   Runoff=4.50 cfs  0.334 af

Runoff Area=14,973 sf   38.60% Impervious   Runoff Depth>5.74"Subcatchment CB-1: FRONT SOUTH 
   Tc=6.0 min   CN=76   Runoff=2.29 cfs  0.164 af

Runoff Area=14,615 sf   57.89% Impervious   Runoff Depth>6.70"Subcatchment CB-2: FRONT NORTH 
   Tc=6.0 min   CN=84   Runoff=2.55 cfs  0.187 af

Runoff Area=3,535 sf   100.00% Impervious   Runoff Depth>8.39"Subcatchment CB-3: CENTER SOUTH 
   Tc=6.0 min   CN=98   Runoff=0.69 cfs  0.057 af

Runoff Area=13,253 sf   80.32% Impervious   Runoff Depth>7.55"Subcatchment CB-4: CENTER NORTH 
   Tc=6.0 min   CN=91   Runoff=2.49 cfs  0.191 af

Runoff Area=10,510 sf   69.84% Impervious   Runoff Depth>7.07"Subcatchment CB-5: HILL PARKING LOT 
   Tc=6.0 min   CN=87   Runoff=1.90 cfs  0.142 af

Runoff Area=2,400 sf   100.00% Impervious   Runoff Depth>8.39"Subcatchment ROOF-F: R-FRONT
   Tc=6.0 min   CN=98   Runoff=0.47 cfs  0.039 af

Runoff Area=2,400 sf   100.00% Impervious   Runoff Depth>8.39"Subcatchment ROOF-R: R-REAR
   Tc=6.0 min   CN=98   Runoff=0.47 cfs  0.039 af

Peak Elev=328.58'  Storage=0.085 af   Inflow=8.95 cfs  0.677 afPond DET-1: FRONT BASIN
   Primary=6.44 cfs  0.675 af   Secondary=0.00 cfs  0.000 af   Outflow=6.44 cfs  0.675 af

   Inflow=12.34 cfs  1.151 afLink PSITE: DEVELOPED RUNOFF
   Primary=12.34 cfs  1.151 af

Total Runoff Area = 2.235 ac   Runoff Volume = 1.153 af   Average Runoff Depth = 6.19"
58.34% Pervious = 1.304 ac     41.66% Impervious = 0.931 ac
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Summary for Subcatchment 8: OVERLAND FLOW

Runoff = 4.50 cfs @ 12.11 hrs,  Volume= 0.334 af,  Depth> 4.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.64"

Area (sf) CN Description

35,675 69 50-75% Grass cover, Fair, HSG B

35,675 100.00% Pervious Area

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

6.8 50 0.0900 0.12 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.5 118 0.0600 3.94 Shallow Concentrated Flow, BC
Unpaved   Kv= 16.1 fps

7.3 168 Total

Summary for Subcatchment CB-1: FRONT SOUTH PARKING LOT CB

Runoff = 2.29 cfs @ 12.09 hrs,  Volume= 0.164 af,  Depth> 5.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.64"

Area (sf) CN Description

5,780 98 Paved parking, HSG B
8,505 61 >75% Grass cover, Good, HSG B

688 79 <50% Grass cover, Poor, HSG B

14,973 76 Weighted Average
9,193 61.40% Pervious Area
5,780 38.60% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment CB-2: FRONT NORTH PARKIN LOT CB

Runoff = 2.55 cfs @ 12.09 hrs,  Volume= 0.187 af,  Depth> 6.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.64"
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Area (sf) CN Description

8,460 98 Paved parking, HSG B
5,215 61 >75% Grass cover, Good, HSG B

940 79 <50% Grass cover, Poor, HSG B

14,615 84 Weighted Average
6,155 42.11% Pervious Area
8,460 57.89% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment CB-3: CENTER SOUTH PARKING LOT CB

Runoff = 0.69 cfs @ 12.08 hrs,  Volume= 0.057 af,  Depth> 8.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.64"

Area (sf) CN Description

3,535 98 Paved parking, HSG B

3,535 100.00% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment CB-4: CENTER NORTH PARKING LOT CB

Runoff = 2.49 cfs @ 12.08 hrs,  Volume= 0.191 af,  Depth> 7.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.64"

Area (sf) CN Description

10,645 98 Paved parking, HSG B
2,056 61 >75% Grass cover, Good, HSG B

552 79 <50% Grass cover, Poor, HSG B

13,253 91 Weighted Average
2,608 19.68% Pervious Area

10,645 80.32% Impervious Area

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

6.0 Direct Entry, MINIMUM
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Summary for Subcatchment CB-5: HILL PARKING LOT CB

Runoff = 1.90 cfs @ 12.08 hrs,  Volume= 0.142 af,  Depth> 7.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.64"

Area (sf) CN Description

3,170 61 >75% Grass cover, Good, HSG B
7,340 98 Paved parking, HSG B

10,510 87 Weighted Average
3,170 30.16% Pervious Area
7,340 69.84% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment ROOF-F: R-FRONT

Runoff = 0.47 cfs @ 12.08 hrs,  Volume= 0.039 af,  Depth> 8.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.64"

Area (sf) CN Description

2,400 98 Roofs, HSG B

2,400 100.00% Impervious Area

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

6.0 Direct Entry, MINIMUM

Summary for Subcatchment ROOF-R: R-REAR

Runoff = 0.47 cfs @ 12.08 hrs,  Volume= 0.039 af,  Depth> 8.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.64"

Area (sf) CN Description

2,400 98 Roofs, HSG B

2,400 100.00% Impervious Area

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

6.0 Direct Entry, MINIMUM
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Summary for Pond DET-1: FRONT BASIN

Inflow Area = 1.175 ac, 64.91% Impervious,  Inflow Depth > 6.92"    for  100-Year event
Inflow = 8.95 cfs @ 12.08 hrs,  Volume= 0.677 af
Outflow = 6.44 cfs @ 12.16 hrs,  Volume= 0.675 af,  Atten= 28%,  Lag= 4.5 min
Primary = 6.44 cfs @ 12.16 hrs,  Volume= 0.675 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 328.58' @ 12.16 hrs   Surf.Area= 0.027 ac   Storage= 0.085 af

Plug-Flow detention time= 12.7 min calculated for 0.674 af (100% of inflow)
Center-of-Mass det. time= 10.4 min ( 789.2 - 778.8 )

Volume Invert Avail.Storage Storage Description

#1 326.00' 0.092 af 36.0"  Round Pipe Storage
L= 570.0'

Device Routing     Invert Outlet Devices

#1 Primary 326.00' 18.0"  Round Culvert   
L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 326.00' / 326.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 1.77 sf   

#2 Device 1 326.00' 8.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 327.00' 12.0" Vert. Orifice/Grate    C= 0.600   
#4 Secondary 329.50' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

3.0' Crest Height   

Primary OutFlow  Max=6.44 cfs @ 12.16 hrs  HW=328.58'   (Free Discharge)
1=Culvert  (Passes 6.44 cfs of 11.30 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 2.52 cfs @ 7.21 fps)
3=Orifice/Grate  (Orifice Controls 3.92 cfs @ 5.00 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link PSITE: DEVELOPED RUNOFF

Inflow Area = 2.235 ac, 41.66% Impervious,  Inflow Depth > 6.18"    for  100-Year event
Inflow = 12.34 cfs @ 12.12 hrs,  Volume= 1.151 af
Primary = 12.34 cfs @ 12.12 hrs,  Volume= 1.151 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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\]%&T'9*Û+9_&F9,9*0+/&()0̂+%)U+/','*%F+/('*/2+H6<YDPLDK=
(̀**'/̂+9_&F9,9*0+/&()0̂+%)U+/','*%F+/('*/2+35<YDPLDK=
a(Gb+(.&GF(-2+?I<YDPLDK=
E')(F+G(,-()9)&/2+?c<YDPLDK=
8/&',%&9/+%F9+1%/9U+()+(1/9F:%&'()/̂+U9/GF'-&'()/̂+%)U+&F%)/9G&/+(T+&]9+,%-.)'&d

e���������
���������������f �����������
�

�����
#
g%)UT(F,2+hJO7DN@<MJ[[N
g%)UT(F,+-(/'&'()+i&j(SU',9)/'()%*k2+lmZZJ=@<nVLoN[>YD@<NM>m[ODP
g%)UT(F,+-(/'&'()+i&]F99SU',9)/'()%*k2+pPDN=@<NJOD<N[>YD@<K>ND<N[>YD
q(j)S/*(-9+/]%-92+p>KrDs
tGF(//S/*(-9+/]%-92+uJKDVP@<L>KrDs
v%F9)&+,%&9F'%*2+p>VPNDw[>VZW<ZD[=w>m=<=J[[<ODPJrDO<CP>Z<7PVKJ=D@<7KDJNN@<VKOx>P<
NLMJN=

y��������������
z'+S+{+&(+|+')G]9/2+N[J7M=[W<ODL>ZY>NDO<Y[VK=<ZV=DPJV[
t+S+|+&(+}+')G]9/2+CJKD<NVKOW<[>VZ
~j+S+}+&(+�{+')G]9/2+7PVrD[[W<CJKD<NVKOW<[>VZ
}a+S+�{+&(+�{+')G]9/2+nDOP>Lo

������������
���	�������
�*(-92+;<=><?A<YDPLDK=
v9FG9)&+(T+%F9%+G(:9F9U+j'&]+/.FT%G9+TF%�,9)&/2+6�;<YDPLDK=
q9-&]+&(+F9/&F'G&':9+T9%&.F92+3;<=><B?<JKLMDN<=><[J=MJL<nDOP>Lo
$%&.F%*+UF%')%�9+G*%//2+�D[[<OPVJKDO
a.)(TT+G*%//2+�J7M
\%-%G'&0+(T+&]9+,(/&+*','&')�+*%09F+&(+&F%)/,'&+j%&9F+i�/%&k2+�DPW<[>4<�;�;;<=><;�;;<
JKxMP�

q9-&]+&(+j%&9F+&%1*92+�>PD<=MVK<c;<JKLMDN
RF9�.9)G0+(T+T*((U')�2+X>KD
RF9�.9)G0+(T+-()U')�2+X>KD
�%*')'&0̂+,%_',.,+')+-F(T'*92+X>KNV[JKD<�;�;<=><?�6<ZZM>NxLZ�
t:%'*%1*9+j%&9F+/&(F%�9+')+-F(T'*92+u>4<�Vn>m=<B�H<JKLMDN�

�
�����������#��	��
g%)U+G%-%1'*'&0+G*%//'T'G%&'()+i'FF'�%&9Uk2+X>KD<NYDLJCJDO
g%)U+G%-%1'*'&0+G*%//'T'G%&'()+i)()'FF'�%&9Uk2+IN
0̀UF(*(�'G+�('*+�F(.-2+�
0̀UF'G+/('*+F%&')�2+X>

pmN=>Z<l>J[<hDN>mPLD<hDY>P=

?B



����������	
��
��

���
�������
�
���	�

�����	�
����������� !!"#$% &'("
���������)�*+,+���-,.�/�+�0�*+���12��3456!&(%#$"677 8#$9:;<"!5=(
���������)�*+,+���-,>�00/�+�0�*+���12��?%("8#$" &($"!5=(#$@5"($"!5=(
A�.�/*1�)0�*>�)0��?5@B(C
DE��**/*1�)0�*>�)0��F @(:%#$;5@B(C
G��0�,���,0�+�1��?5:%"(H!5:7I$7(!8H568$8 !!$&(% B(&$J%57$'%:@ 8(#$'@( ""#$:@&K5%$
";4 "8

L����M

�����
�
N+�/�O�,��P�+�E>0*��"! '48!I$&(;57=5"(&$=!:@8$7:8(% :!
D�/�P�,��Q�+�E>0*��'%:B(!!I$J @($":@&I$!5:7
R.�/�Q�,��ST�+�E>0*��'%:B(!!I$J @($":@&I$!5:7
PU�/�ST�,��PT�+�E>0*��9(&%5;<

V���������
M	W
XYM
�����
Z1�)0��[$85$\]$=(%;(@8
G0�E0�,������0��E�̂0�0��.+,>�*_���E0����̀�0�,*��ab[$=(%;(@8
A0),>�,���0*,�+E,+̂0��0�,_�0��c$85$de$ @;4("$85$! 84 ;$9(&%5;<
f�,_��1����+��̀0�E1�**��357(g4:8$(C;("" B(!I$&%: @(&
U_�����E1�**��h(%I$4 '4
i�)�E+,j����,>0���*,�1+�+,+�̀�1�j0��,��,���*�+,�.�,0��-k*�,2��h(%I$!5g$l[b[[$85$[b[[$
 @K4%m

A0),>�,��.�,0��,�n10��o5%($84:@$c[$ @;4("
p�0q_0�Ej�����1���+�̀��r5@(
p�0q_0�Ej����)���+�̀��r5@(
Z�1+�+,js���t+�_��+��)���+10��r5@":! @($l[b[$85$\ba$7745"K;7m
D̂�+1�n10�.�,0��*,���̀0�+��)���+10��h(%I$!5g$l:9568$dbu$ @;4("m

v	��������w�
���Y��
�����E�)�n+1+,j�E1�**+�+E�,+���-+��+̀�,0�2��r5@($"=(; J (&
�����E�)�n+1+,j�E1�**+�+E�,+���-���+��+̀�,0�2��u"
xj���1�̀+E�Z�+1�y��_)��z
xj��+E�*�+1���,+�̀��r5

����������	
��
{��|
}Y�����

�����	�
G��0�,���,0�+�1��~'@(56"$:@&$7(8:75%=4 ;$%5;<

V���������
M	W
XYM
�����
Z1�)0��[$85$\]$=(%;(@8
A0),>�,���0*,�+E,+̂0��0�,_�0��[$ @;4("$85$! 84 ;$9(&%5;<
U_�����E1�**��h(%I$4 '4

v	��������w�
���Y��
�����E�)�n+1+,j�E1�**+�+E�,+���-+��+̀�,0�2��r5@($"=(; J (&
�����E�)�n+1+,j�E1�**+�+E�,+���-���+��+̀�,0�2��c
xj���1�̀+E�Z�+1�y��_)��z
xj��+E�*�+1���,+�̀��r5

��	��
�����	�	��

��M�
��	�
�������
�
���	�
G0�E0�,������)�_�+,��\d$=(%;(@8

?6"857$35 !$�("56%;($�(=5%8

\]



���������	
���
�������

��������	��������	������������������	�� !
�"#���
$"%������
%&&�'
��������	��������	��(�����������������	)��
'��
����
�"#�
*���������	�(����	+�,����� ",-�.
/0����������	�(����	)",-�.
12���0	����	�����3�	4"

567789:;<=7><?<@A;B789A
C��0���	��	���	D����	E�#�� �,'
���������	F�"%,��&"���,�
��$���

��������	��������	������������������	G""'
�"#�
��������	��������	��(�����������������	��
��
�"#�
*���������	�(����	)", �-�
/0����������	�(����	+�,���
12���0	����	�����3�	4"

HI=789:;<=7><?<@A;B789A
C��0���	��	���	D����	J�#�� �,'
���������	K�%&��,
����"%,��&"���,�
��$���

��������	��������	������������������	�� !
�"#�
��������	��������	��(�����������������	L����
�"#�
*���������	�(����	)",-�.����,���
/0����������	�(����	+�,����� ",-�.
12���0	����	�����3�	4"

M<NO<B7<>:;<=7><?<@A;B789A
C��0���	��	���	D����	P�#�� �,'
���������	F�"%,��&"���,�
����#��

�",
������,���Q�R
��$���

��������	��������	������������������	S"�
�"#���T""'
�"#�
��������	��������	��(�����������������	��
��
�"#�
*���������	�(����	)", �-�����,���
/0����������	�(����	)", �-�
12���0	����	�����3�	U�


VWXYZ[I9789;\N9<;BI9]A;@8I?:;̂;78;_;̀<>O<97;B@8̀<B
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APPENDIX E 

TSS REMOVAL CALCULATIONS 

SEDIMENT FOREBAY DESIGN 

HYDRODYNAMIC SEPARATOR DESIGN 



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

BMP
1

Rate
1

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

1.00 0.00 1.00

Stormceptor 450i catch 

Basin 0.65 1.00 0.65 0.35

Extended Detention 0.50 0.35 0.18 0.18

0.00 0.00 0.00

Total TSS Removal = 83%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: G-8488

Prepared By: Dale MacKinnon, PE *Equals remaining load from previous BMP (E)

Date: 5-Mar-20 which enters the BMP

MENDON Adult Entertainment 49 Milford Street
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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

BMP
1

Rate
1

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

1.00 0.00 1.00

Stormceptor 450i catch 

Basin 0.65 1.00 0.65 0.35

GRASS CHANNELS 0.50 0.35 0.17 0.18

0.00 0.00 0.00

Total TSS Removal = 82%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: G-8488

Prepared By: Dale MacKinnon, PE *Equals remaining load from previous BMP (E)

Date: 5-Mar-20 which enters the BMP

49 Milford Street rear parking lot
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49 Milford Street

Mendon, MA

Watershed Areas Total Area Impervious Area

SF SF

CB 1 14,973 5,780

CB 2 14,615 8,460

CB 3 3,535 3,535

CB 4 13,253 10,645

CB 5 10,510 7,340

Roof-Front 2,400 2,400

Roof-Back 2,400 2,400

WS 8 overland flow 35,675 0

TOTAL AREA 97,361 40,560

CB 1 - CB 4 plus roof

Sediment Forebay required volume = 0.1-inch x impervious area

0.1 " 0.0833 ft/inch 33,220 sf 276.8 CF

Measurement of Sediment forebay as proposed 

contour 324 188

contour 326 710

898 898 CF

898cf>277cf Proposed sediment forebay is adequate in size for front system

Rear Drain  System

CB- 5

Sediment Forebay required volume = 0.1-inch x impervious area

0.1 " 0.0833 ft/inch 7,340 sf 61.2 CF

Measurement of Sediment forebay as proposed 

contour 328 40

contour 329 156

196 98cf 98 CF

98cf>62cf Proposed sediment forebay is adequate in size for rear system

Front Drain System

Guerriere Halnon, Inc Sediment Forebay Sizing 3/17/2020



Project:Mendon Adult Entertainment

Location: 49 Milford Street, Mendon, MA

Guerriere & Halnon, Inc. Job Number G-8488

Determine required Water Quality Flow Rate for a Hydrodynamic Separtor

Structure Name Impervious Area A Time of Concentration Time of Concentration WQV qu Q0.5

(Acres) (Area Square Miles) (min) (hr) (in) Fig 2*or 4** (cfs)

WQU 3 0.24 0.00038125 6 0.100 0.5 752 0.14335

*See MassDEP Q Rate- Sept 10, 2013 - Page 4 for WQV = 0.5" Q0.5=(qu)(A)(WQV)

**See MassDEP Q Rate- Sept 10, 2013 - Page7 for WQV = 1.0" Q1.0=(qu)(A)(WQV)

4ft Diameter Stormceptor 450i Hydrodynamic Separator Treatment Capacity is 0.32 cfs

0.32 cfs > 0.15 cfs 450i is adequate for all 5 catch basin structures

 

Guerriere Halnon, Inc. Conversion of Volume to Peak Rate for Separator 3/15/2020





Standard 8: 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.  

 

During land disturbance and construction activities, project proponents must implement controls that 

prevent erosion, control sediment movement, and stabilize exposed soils to prevent pollutants from 

moving offsite or entering wetlands or waters. Land disturbance activities include demolition, 

construction, clearing, excavation, grading, filling, and reconstruction.  

 

Construction Period Pollution Prevention Plan and Erosion and Sedimentation Control. 

EPA NPDES – Storm Water Pollution Prevention Plan (SWPPP) 

 

A. Names of Persons or Entity Responsible for Plan Compliance 

Applicant: George Funari 

Showtime Entertainment, LLC 

49 Milford Street 

Mendon, MA 01756 

Tel: 508-653-0139 

 

B. Construction Period Pollution Prevention Measures 

1. Inventory materials to be present on site during construction. 

2. Train employees and subcontractors in prevention and clean up procedures. 

3. All materials stored on site will be stored in their appropriate containers and if possible under 

a roof or covered. 

4. Follow manufacturer’s recommendation for disposal of used containers. 

5. Store only enough product on site to do the job. 

6. On site equipment, fueling and maintenance measures: 

a. Inspect on-site vehicles and equipment daily for leaks.  

b. Conduct all vehicle and equipment maintenance and refueling in front of building, 

away from storm drains. 

c. Perform major repairs and maintenance off site. 

d. Use drip pans, drip cloths or absorbent pads when replacing spent fuels. 

e. Collect spent fuels and remove from site, per Local and State regulations. 

f. Maintain a clean construction entrance where truck traffic is frequent to reduce soil 

compaction constant sweeping is required and limit tracking of sediment into streets, 

sweeping street when silt is observed on street.  

7. Install silt sacks or siltation baskets in all catch basins on site to reduce sediment runoff from 

site. 

8. A temporary concrete washout station and equipment wash station shall be located on the 

site.  Concrete washout station and equipment wash station shall not be within the 100’ 

wetland buffer or the 200’ riverfront area.  Areas shall be surrounded with a silt fence/hay 

bale combination to contain materials and provide ease of cleanup. 

9. Stock pile materials, and maintain Erosion Control around the materials where it can easily be 

accessed. Maintain easy access to clean up materials to include brooms, mops, rags gloves, 

goggles, sand, sawdust, plastic and metal trash containers.  

10. Clean up spills. 

a. Never hose down “dirty” pavement or impermeable surfaces where fluids have spilled. 

Use dry clean up methods (sawdust, cat litter and/or rags and absorbent pads).  

b. Sweep up dry materials immediately. Never wash them away or bury them. 

c. Clean up spills on dirt areas by digging up and properly disposing of contaminated soil 

in a certified container and notify a certified hauler for removal. 



d. Report significant spills to the Fire Department. 

11. It is the responsibility of the site superintendent or employees designated by the Applicant to 

inspect erosion control and repair as needed, also to inspect all on site vehicles for leaks and 

check all containers on site that may contain hazardous materials daily.  

 

C. Site Development Plans 

1. See site plans for project entitled “Proposed Adult Entertainment Site, 49 Milford Street, 

Mendon, MA” prepared by Guerriere & Halnon, Inc., last revised 3/16/2020.    

 

D. Construction Erosion and Sedimentation Control Plan;  

1. See site plans for project entitled “Proposed Adult Entertainment Site, 49 Milford Street, 

Mendon, MA” prepared by Guerriere & Halnon, Inc., last revised 3/16/2020.    

 

E. Plans 

1. Construction Sequencing Plan – Actual sequence of construction activities to be determined 

by the site contractor. 

a. Record Order of Conditions (if required) - The site superintendent shall be aware of all 

the Conditions contained within the Order including inspection schedules.  

b. Install DEP File # Sign (if required). 

c. Prior to any work on the site including tree/brush clearing, the approved limit of 

clearing as well as the location of the proposed erosion control devices (such as silt 

fence/straw bales, etc.) must be staked on the ground under the direction of a 

Massachusetts registered Professional Land Surveyor. 

d. Install erosion control barrier at locations depicted on the plans. 

e. Strip off top and subsoil. Stockpile material to be reused, remove excess material from 

the site.  Install and maintain erosion control barrier around stockpile. 

f. Rough grade site, maintaining a temporary low area/sediment trap away from the 

wetland. 

g. Install underground utilities; protect all open drainage structures with erosion/siltation 

control devices. 

h. Construct buildings. 

i. Install binder course of bituminous asphalt. 

j. Install wearing course of asphalt, and striping (where required). 

k. Maintain all erosion control devices until site is stabilized and a Certificate of 

Compliance (if required) is issued by the Conservation Commission. 

l. Clean out sediment basins and reconfigure for infiltration basins. 

m. The Contractor shall be responsible to schedule any required inspections of his/her 

work.  

n. Stabilized Construction entrance shall be maintained during construction. 

2. Construction Waste Management Plan 

a. Dumpster for trash and bulk waste collection shall be provided separately for 

construction.  

b. Recycle materials whenever possible (paper, plaster cardboard, metal cans). Separate 

containers for material are recommended. 

c. Segregate and provide containers for disposal options for waste. 

d. Do not bury waste and debris on site. 

e. Certified haulers will be hired to remove the dumpster container waste as needed. 

Recycling products will also be removed off site weekly. 

f. The sewer system is only for disposal of human waste, and substances permitted for 

disposal by the Sewer Department. 

 



F. Operation and Maintenance of Erosion and Sedimentation Controls  

The operation and maintenance of sedimentation control shall be the responsibility of the 

contractor.  The inspection and maintenance of the stormwater component shall be performed as 

noted below.  The contractor shall, at all times have erosion control in place.  The contractor, based 

on future weather reports shall prepare and inspect all erosion control devices; cleaning, repairing 

and upgrading is a priority so that the devices perform as per design.  Inspect the site during rain 

events.  Don’t stay away from the site. At a minimum there should be inspection to assure the 

devices are not clogged or plugged, or that devices have not been destroyed or damaged during the 

rain event.  After a storm event inspection is required to clean and repair any damage components.  

Immediate repair is required.    

 

G. Inspection and Maintenance Schedules 

1. Inspection must be conducted at least once every 7 days and within 24 hours of the end of a 

storm event 0.5 inches or greater.  

2. Inspection frequency can be reduced to once a month if: 

a. The site is temporarily stabilized.  

b. Runoff is unlikely due to winter conditions, when site is covered with snow or ice. 

3. Inspections must be conducted by qualified personnel, “qualified personnel” means a person 

knowledgeable in the principles and practice of erosion and sediment controls and who 

possess the skills to assess the conditions and take measures to maintain and ensure proper 

operation, also to conclude if the erosion control methods selected are effective.  

4. For each inspection, the inspection report must include: (See attached inspection and 

maintenance log) 

a. The inspection date.  

b. Names, titles of personnel making the inspection. 

c. Weather information for the period since the last inspection. 

d. Weather information at the time of the inspection. 

e. Locations of discharges of sediment from the site, if any. 

f. Locations of BMP’s that need to be maintained. 

g. Locations where additional BMP’s may be required. 

h. Corrective action required or any changes to the SWPPP that may be necessary. 

5. Qualified personnel shall inspect the following in-place work;  
 

Inspection Schedule: 

Erosion Control Weekly 

Catch Basins Weekly 

Temporary Sedimentation Traps/Basins Weekly 

Pavement Sweeping Weekly 

 

                    Please Note:  Special maintenance shall also be made after a significant rainfall  

                    event of 0.5” or greater 

Maintenance Schedule 

Erosion Control Devices Failure Immediately 

Catch Basins Sump 1/4 full of sediment 

Temporary Sedimentation Traps/Basins As needed 

Pavement Sweeping  14 days minimum and prior to any significant 

rain event. 

 

H. Inspection and Maintenance Log Form. 

1. See Construction Phase Inspection and Maintenance Log in Attachment Section. 

 



Construction Phase Inspection and Maintenace Log

49 Milford Street

Mendon MA

1 of 2

Date Prev. Insp. Date:

Inspector: Title:

Weather:

Weather Since Last Inspection

Erosion Control - Inspect Weekly

Comments:

Corrective measures taken and date

On Site Pavement Sweeping - Inspect Weekly

Comments:

Corrective measures taken and date

Catch Basins/Stormceptor - Inspect Weekly

Comments:

Corrective measures taken and date

Construction Entrance - As Needed

Comments:

Corrective measures taken and date

Temporary Sediment Traps/Basins - Inspect Weekly

Comments:

Corrective measures taken and date



Construction Phase Inspection and Maintenace Log

49 Milford Street

Mendon MA

2 of 2

Notify Conservation Commission RE Issues Effecting Resource Areas

Comments:

Corrective measures taken and date

Clean Silt off  Public Streets - Inspect Weekly

Comments:

Corrective measures taken and date

Stock Pile Materials erosion protection - Ring with Haybales - Inspect Weekly

Comments:

Corrective measures taken and date

Any Fuel or Chemical Spill - Inspect Daily

Comments:

Corrective measures taken and date

Temporary Ground Cover - Weekly

Comments:

Corrective measures taken and date

Lawn Area/Mulch Area/Erosion Washouts - Weekly

Comments:

Corrective measures taken and date



 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX G 

LONG TERM POLLUTION PREVENTION PLAN 



The following shall serve as the Long-Term Pollution Prevention Plan required by Standard 4. 

 

Names of Persons or Entities Responsible for Plan Compliance 

George Funari 

Showtime Entertainment, LLC 

49 Milford Street 

Mendon, MA 01756 

Tel: 508-653-0139 

 

A. Good housekeeping practices  

1. Maintain site, landscaping and vegetation.  

2. Sweep and pick up litter on pavements and grounds. 

3. Deliveries shall be monitored by owners or representative to ensure that if any spillage 

occurs, it shall be contained and cleaned up immediately. 

4. Maintain pavement and curbing in good repair.  

 

B. Requirements for routine inspections and maintenance of stormwater BMPs  

1. Plans:   The storm water Operation and Maintenance Plan shall consist of all Plans, 

documents and all local state and federal approvals as required for the subject property.  

2. Record Keeping:  

a. Maintain a log of all operation and maintenance activities for at least three years 

following construction, including inspections, repairs, replacement and disposal (for 

disposal, the log shall indicate the type of material and the disposal location);  

 

3. Descriptions and Designs:  The Best Management Practices (BMP) incorporated into the 

design include the following;  

a. Deep sump catch basins /hydrodynamic separator - installed to promote TSS Removal 

of solids. This BMP has a design rate of 65% TSS Removal. 

b. Extended Detention Basin w/ Sediment Forebay–has a design rate of 50% TSS 

Removal.  Refer to TSS Removal Worksheet included in the Attachments. 

c. Grass Channel-has a 50% TSS Removal Rate 

 

4. BMP Maintenance:  After construction it is the responsibility of the owner to perform 

maintenance.  The cleaning of the components of the stormwater management system shall 

be as described in the O&M Plan in Appendix I. 

 

C. Spill prevention and response plans 

1. Train employees and subcontractors in prevention and clean up procedures. 

2. All materials stored on site will be stored in their appropriate containers under a roof or in the 

approved underground storage tanks. 

3. Follow manufacturer’s recommendation for disposal of used containers. 

4. On site equipment, fueling and maintenance measures: 

a. Inspect on-site vehicles and equipment daily for leaks.  

b. Conduct all vehicle and equipment maintenance off Site and refueling in one location, 

away from storm drains and wetlands. 

5. Clean up spills.  

a. Never hose down “dirty” pavement or impermeable surfaces where fluids have spilled. 

Use dry clean-up methods (sawdust, cat litter and/or rags and absorbent pads).  

b. Sweep up dry materials immediately. Never wash them away or bury them. 

c. Clean up spills on dirt areas by digging up and properly disposing of contaminated soil. 



d. Report significant spills to the Fire Department, Conservation Commission and Board 

of Health. 

 

D. Provisions for maintenance of lawns, gardens, and other landscaped areas 

Dispose of clippings outside of the 100-foot buffer zone to the adjacent wetland and away from 

storm drainage and use 0% phosphate fertilizer.  

 

E. Requirements for storage and use of herbicides, and pesticides 

The application of herbicides or pesticides will be done by professional certified contractor. 

 

F. Provisions for solid waste management 

1. Waste Management Plan 

a. Recycle materials whenever possible (paper, plaster cardboard, metal cans). Separate 

containers for material are recommended. 

b. Do not bury waste and debris on site. 

c. Certified haulers will be hired to remove the dumpster container waste as needed. 

Recycling products will also be removed off site weekly. 

 

G. Snow disposal and plowing plans  

Snow storage is adequate around the site for large storm events, see site plan. 

 

H. Winter Road Salt and/or Sand Use and Storage restrictions 

No sand, salt, or chemicals for de-icing will be stored outside.  

 

I. Provisions for prevention of illicit discharges to the stormwater management system 

The discharge into the stormwater system is not being violated, see attachment for illicit discharges 

compliance.  

 

J. Training the staff or personnel involved with implementing Long-Term Pollution Prevention Plan 

The owner shall develop policies and procedures for containing the illicit spilling of oils, soda, 

beer, paper and litter.  These wastes provide a degrading of the water quality.  The placement of 

signs and trash barrels with lids around the site would contribute to a clean water quality site 

condition. 

 

K. List of Emergency contacts for implementing Long-Term Pollution Prevention Plan:  

 

George Funari 

Showtime Entertainment, LLC 

49 Milford Street 

Mendon, MA 01756 

Tel: 508-653-0139 
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STORMWATER MANAGEMENT O&M  



 

 

 

 

 

OPERATION & MAINTENANCE 

 

for 

 

Showtime Entertainment LLC 

 

49 Milford Street 

Mendon, MA 
 

 

 

Date: March 16, 2020 

   

 

 

 

 

 
 

 

 

Project No. G-8488 
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55 West Central Street  

Franklin, Massachusetts 02038  

 



Stormwater Management System 
OPERATION & MAINTENANCE PLAN 

 

49 Milford Street, 

Mendon,  Massachusetts 01756 
 

Standard 9: A Long –Term Operation and Maintenance (O&M) Plan shall be developed and 

implemented to ensure that stormwater management systems function as designed. 

 

March, 2020 

 
The Stormwater Management System employs Best Management Practices (BMP’s) as set forth in 
the revised Massachusetts Stormwater Standards and Massachusetts Stormwater Handbook 
effective January 2, 2008. This system has incorporated non-structural BMP’s, including this 
Operation and Maintenance Plan, to reduce the types and concentrations of contaminants contained 
within stormwater runoff. Structural BMP’s are also a part of the system and include pavement 
surfaces, proprietary hydrodynamic separator, and underground recharge chambers. The stormwater 
management system is designed to remove a total minimum of 80% TSS prior to outfalls in accordance 
with the Massachusetts Stormwater Standards. The drainage system will function to both remove 
contaminants and recharge the groundwater. 
 

This Operation and Maintenance Plan is intended to identify the party or parties responsible for 
operation and maintenance of the drainage system and to set forth a schedule and tasks for inspections and 
maintenance. 

 

Responsibility for Operation and Maintenance: 

 
Owner: George Funari 
Developer:  Showtime Entertainment, LLC  
Address:  49 Milford Street,  
  Mendon, MA 01756 
  Attn: George Funari 1-508 653-0139 
 
The owners, its designated representative, or successor in title to the project shall be responsible for 
the continuous operation and maintenance of the system or shall enter into an agreement with a 
maintenance contractor to conduct the work. 
 
The contractor shall have demonstrated capabilities in sediment removal, cleaning and maintenance 
of drainage structures, and shall have the equipment to physically remove the accumulated sediments 
and the ability to repair the structural components of the system. 

 

Good Housekeeping Practices 
 

1. Maintain site, landscaping and vegetation.  
2. Sweep and pick up litter on pavements and grounds. 
3. Deliveries shall be monitored by owners or representative to ensure that if any spillage 

occurs, it shall be contained and cleaned up immediately. 
4. Maintain pavement and curbing in good repair.  

 

Requirements for routine inspections and maintenance of stormwater BMPs  
 

1. Plans: 
a. The stormwater Operation and Maintenance Plan shall consist of all Plans, documents 



Stormwater Management System 

OPERATION & MAINTENANCE PLAN 

49 Milford Street, 

Mendon,  Massachusetts 01756 
 

 

and all local state and federal approvals as required for the subject property.  
b. The stormwater BMPs have been highlighted on the attached “Grading and Drainage 

Plan” for project entitled “49 Milford Street” dated October 30, 2008, and Revised thru 
March 16, 2020 prepared by Guerriere & Halnon, Inc. for the location of site BMPs.   
 

2. Record Keeping:  
a. Maintain a log of all operation and maintenance activities for at least three years 

following construction, including inspections, repairs, replacement and disposal (for 
disposal, the log shall indicate the type of material and the disposal location);  

b. Make this log available to MassDEP and the Conservation Commission upon request; 
and  

c. Allow MassDEP and the Conservation Commission to inspect each BMP to determine 
whether the responsible party is implementing the Operation and Maintenance Plan. 

 
3. Descriptions and Designs:  The Best Management Practices (BMP) incorporated into the 

design include the following;  
 

Construction Phase 

 
The proposed Best Management Practices, also known as BMP’s are to be constructed in 
accordance with the Stormwater Management Standards and the design plans. During the 
construction process the contractor shall be designated as the person responsible for the 
operation and maintenance of the BMP’s.  See attached final approved plans last revised March 
16, 2020 
 

Temporary Sedimentation Basins. 

 
Applications: Erosion and sedimentation control  

•  Used to filter and settle out sediment in stormwater runoff before water is released 
into a wetland or other unprotected and/or sensitive area and may be used for 
drainage areas of various sizes. Limitations:   

 

How to Maintain:  

•  Direct stormwater runoff to sedimentation basins.  Basin formed by excavating a 
depression similar to a small pond, or placing an earthen embankment across an 
existing drainage swale or naturally low area.  

•  Clear, grub and strip all vegetation and root material from area of embankment and 
place embankment fill in lifts, 9 inches per lift at maximum.  Compact fill and 
construct side slopes 2:1 or flatter.  Excavate rectangular outlet section from 
compacted embankment.   

•  Filter fabric can be installed on bottom and sides of basin, and covered by riprap. 
Extend outlet apron/spillway below toe of dam on level grade until stable conditions 
are reached (5 feet minimum).  Cover inside face of stone outlet section with a 1-foot 
layer of ½ to ¼ inch aggregate.  Vegetate embankments, spillways and disturbed 
areas down gradient of the basin, either with permanent or temporary seeding.  

•  Monitor the amount of sedimentation in the basin.  Inspect after every rain event and 



Stormwater Management System 
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maintain as needed, including removing accumulated sediment, repairing erosion and 
piping holes, cleaning or replacing the spillway gravel, and reseeding or planting 
vegetation. 

•  Should ideally consist of a fore bay where debris and some sediment begins to settle 
out of the water; a check dam constructed of stone or hay bales which water must 
flow through, filtering out more sediments; and the actual sediment basin, which is a 
pool with a slow enough velocity that sediments have time to settle out of the water 
column before the water flows over the dam at the outlet and is released.  

•  Sediment basins should be sized to provide a minimum of 12 to 24 hours of detention 
to maximum expected runoff amounts for the duration of the basin’s use.  

•  Often a critical stormwater management component for larger construction sites, 
and/or those with poorly drained upland soils.  

•  Construction of temporary sediment basins should occur before primary construction 
on a project begins. Upon permanent stabilization of contributing disturbed areas, the 
temporary basins shall be removed and the areas matching the design plan. 

  

“Ownership Responsibility: 

Post-Development Phase 

 
Upon completion of the project, the property owner will assume responsibility of the stormwater 
management system and the operation and maintenance of the Best Management Practices, also 
known as BMP’s.  
 

Pavement Sweeping: 

 

Sweeping, the act of cleaning pavement can be done by mechanical sweepers, vacuum sweeper or 
hand sweeper.  The quantity of sand is a direct correlation with the treatment of ice and snow and 
the types of chemicals and spreaders that are being used on site to manage snow.  If a liquid deicer 
such as calcium chloride is used as a pretreatment to new events the amount of sand is minimized.  
Sweeping for this site should be done semi-annually at a minimum.  Collecting the particulate 
before it enters the catch basins is cheaper and more environmentally friendly than in a catch basin 
mixing with oils and greases in the surface water runoff in catch basins. 
 

Stormceptor STC 450i Grate Inlet Hydrodynamic Separator: 
 
Maintain according to the specifications of the manufacturer and cleaned a minimum of twice per 
year. A copy of the Owner’s Manual which includes the operation and maintenance for the 
Stormceptor unit is included at the end of this report. A commercially owned vacuum truck shall 
be used to remove sediment and floatables. Oils and Floatables shall be removed prior to the 
sediment removal. Only the pollutant volumes of each section need to be pumped out, and 
keeping the unit wet is important to prevent sediment from solidifying in the base of the unit. 
Disposal of the accumulated sediment and hydrocarbons must be in accordance with applicable 
local, state and federal guidelines and regulations.  In the case of an oil or bulk pollutant release, 
the system must be cleaned immediately following the spill in accordance with local and state 
regulations and the proper authorities notified. 
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Grass Swale: 
 

a. The grassed swale shall be maintained as part of the lawn. Regular maintenance 
includes mowing, fertilizing, liming, watering, weed and pest control. Because 
of the nearby wetlands, all chemicals use for fertilizer, weed and pest control are 
required to be organic.  All non-organic chemicals are prohibited.  Do not mow 
shorter than three inches.  Inspect semiannually, clean sediment when 3” deep at 
inlet or outlet. Inspect for washouts, cut grass weekly or brush minimum of once 
a month. 

 
Applications: Convey stormwater away from work area and/or improve water quality and slow 
water flow down.  

•  Used to intercept, redirect, and convey surface flows in order to prevent erosion in      
unprotected areas or flooding in work areas.  

•   Act as drainage channels and are used during construction or at a disturbed site or 
road to divert the flows from an unstable area to one that is not as vulnerable to 
erosion.  Can be used to reduce erosion in uplands, and/or prior to water flowing into 
wetlands or streams.  

 
Limitations:  

•  Vegetated swales need to have adequately established vegetation before flow is 
diverted to them;     

•  Need to have adequate bottom stabilization to prevent scouring (soil being washed 
away).  

 

How to Maintain:  

•  Usually consist of a ditch that is either vegetated or lined with rip rap, erosion control 
blankets, or other materials.   

•  Depth and spacing of swales should be dependent on runoff conditions of the specific 
site.  

• Ensure the contributing area surface is stabilized and clear of debris. 
•  Need to be routinely maintained to prevent brush/sediment buildup.  Inspect swale 

regularly and after every rain event (0.25 inches or greater).  Repair and/or re-seed 
bare soil areas caused by erosion.  Remove accumulated sediments and brush before 
it reaches a depth of six inches. Repair any erosion of the ditch lining. Repair riprap 
where underlying filter fabric or gravel is showing or if stones have dislodge. Repair 
any slumping side slopes.  

•  Temporary swales should be removed once construction is complete or once areas are 
stabilized.  If leaving swales in place will allow for long-term benefits and be 
compatible with the ultimate use of the site, then they may remain in place. 

 
Underground 36” HDPE Pipe as Extended Detention Basin 
 
The basin should be inspected at least twice per year for signs of sediment accumulation.  Open 
and inspect any drain manholes and outlet control structures.  Remove any sediment, trash and 
debris.  If found necessary, clean with high pressure water through a pipe cleaning nozzle. 
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Sediment Forebay and Level Spreader: 
  

Inspect the sediment forebay “as labeled on the plan” after the first several rainfall events, after 
all major storms and on regularly scheduled dates monthly. If there is ponded water at the 
surface of the trench, remove and replace the first layer of stone aggregate and the filter fabric.  
Clean forebays 4 times per year.  Grass height should be no greater than 6-inches and no less 
than 3- to 4-inches Infiltration 
 
The outlet for the sediment forebay area is either flow through a checkdam or by overflowing an 
erosion control device known as a “level spreader”.  The level spreader “as shown on the plan” 
should also be inspected during the inspection of the sediment forebay for signs of soil erosion 
and repaired as necessary. 

 

Estimated BMP Maintenance Costs 

 

The following prices are estimates of the costs associated with maintenance of the proposed site 
BMPs.  Costs provided are only estimates and may not reflect actual costs to perform the work.  
Actual costs may vary depending on company/personnel performing the work.  Actual costs may 
increase over time.   
 

BMP Estimated Maintenance Cost 
Pavement sweeping      $ 400 per year 
STC 450i Catch Basin Grate Hydrodynamic Separator $ 200 per cleaning per unit 
Underground Pipe as Extended Detention Basin  $ 500 per year 
Sediment Forebay       $ 100 per year 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OPERATION & MAINTENANCE (O&M) 

BMP MAINTENANCE LOG 

 

 



 

 

BMP MAINTENANCE LOG 

PAVEMENT SWEEPING 

 

Maintenance and Schedule: The owner shall keep the pavement swept with a mechanical sweeper or hand 

swept quarterly at a minimum 

 

Date:   Performed by:   

Method of sweeping:   Mechanical   Hand   Vacuum   Other  

Type of material collected:   

Disposal location:   

Other Comments:   

  

Date:   Performed by:   

Method of sweeping:   Mechanical   Hand   Vacuum   Other  

Type of material collected:   

Disposal location:   

Other Comments:   

  

Date:   Performed by:   

Method of sweeping:   Mechanical   Hand   Vacuum   Other  

Type of material collected:   

Disposal location:   

Other Comments:   

  

Date:   Performed by:   

Method of sweeping:   Mechanical   Hand   Vacuum   Other  

Type of material collected:   

Disposal location:   

Other Comments:   

  

  



 

 

EXTENDED DETENTION BASIN 

 

Maintenance and Schedule:  Extended Detention Basin:  Inspect twice per year and after every major 

event for the first few months.  Mow basin at least twice per year.  Clean sediment out of basin 2 times 

per year. 

 

Date:  Performed by:  

    

Basin mowed:  Yes      No   Yes      No 

Sediment present:  Yes      No   Yes      No 

Sediment Removed:  Yes      No   Yes      No 

Method:  Excavation  Hand  Other 

Type of material collected:  

Disposal location:  

Other Comments:    

 

Date:  Performed by:  

    

Basin mowed:  Yes      No   Yes      No 

Sediment present:  Yes      No   Yes      No 

Sediment Removed:  Yes      No   Yes      No 

Method:  Excavation  Hand  Other 

Type of material collected:  

Disposal location:  

Other Comments:    

 

Date:  Performed by:  

    

Basin mowed:  Yes      No   Yes      No 

Sediment present:  Yes      No   Yes      No 

Sediment Removed:  Yes      No   Yes      No 

Method:  Excavation  Hand  Other 

Type of material collected:  

Disposal location:  

Other Comments:    

 

 



 

 

BMP MAINTENANCE LOG 

SPILL CONTAINMENT KIT 

 

Maintenance and Schedule:  Inspect yearly to ensure all components are present and refill missing items.  

Kit shall be completely restocked after any spill event. 

 

Date:  Performed by:  

Inspection Type:   Yearly   Spill   Other  

If spill, type of spill:  

Kit Complete:  Yes      No 

Items Missing / Used:  

Date Items Replaced  

Other Comments:  

 

Date:  Performed by:  

Inspection Type:   Yearly   Spill   Other  

If spill, type of spill:  

Kit Complete:  Yes      No 

Items Missing / Used:  

Date Items Replaced  

Other Comments:  

 

Date:  Performed by:  

Inspection Type:   Yearly   Spill   Other  

If spill, type of spill:  

Kit Complete:  Yes      No 

Items Missing / Used:  

Date Items Replaced  

Other Comments:  

 

 

 

 

 

 

 

 

 

 



 

 

BMP MAINTENANCE LOG 

SEDIMENT FOREBAY  

 

Maintenance and Schedule:  Inspect monthly.  Clean forebays 4 times per year.  Grass height should be 

no greater than 6-inches and no less than 3- to 4-inches. 

 

Date:  Performed by:  

Forebay Mowed:  Yes      No   

Sediment Present:  Yes      No Sediment Removed:  Yes      No 

Method:  Excavation  Hand  Other  

Type of material collected:  

Disposal location:  

Other Comments:  

 

Date:  Performed by:  

Forebay Mowed:  Yes      No   

Sediment Present:  Yes      No Sediment Removed:  Yes      No 

Method:  Excavation  Hand  Other 

Type of material collected:  

Disposal location:  

Other Comments:  

 

Date:  Performed by:  

Forebay Mowed:  Yes      No   

Sediment Present:  Yes      No Sediment Removed:  Yes      No 

Method:  Excavation  Hand  Other 

Type of material collected:  

Disposal location:  

Other Comments:  

 

 

 

 

 

 

 

 

 

 



























 

 

 

 

 

 

 

 

 

 

 

APPENDIX I :  

ILLICIT DISCHARGE  

COMPLIANCE STATEMENT 






