
























Stormwater Management 
 

The proposed project is for the construction of a stormwater management system to serve 
an expanded parking lot that was constructed without a permit.  
 
Pre-Development 
 
The existing 8.37± ac. site is within the Agricultural/Residential Zoning and contains an 
existing public elementary school with associated parking lot and fields. An expansion to 
the parking lot was constructed before a field survey was conducted. Aerial photographs 
and the visible extent of the original pavement (located via field survey) served as the 
basis of the predevelopment drainage analysis. Prior to the construction of the parking 
lot, the entirety of the newly disturbed area was lawn. 
 
Subcatchment E-1 contains much of the grass field and the area between the previous 
extent of pavement and a Bordering Vegetated Wetland (B.V.W.) located to the west of 
the property. Prior to construction of the expanded parking lot, there was a 10’-wide 
concrete walkway that followed along the side of the entrance driveway. Cover within 
this subcatchment consists of the concrete walkway, lawn, and wooded area. Runoff from 
this subcatchment drained to the B.V.W. to the west of the property. 
 
Post Development 
 
The proposed project is for the construction of a stormwater management system to serve 
the expanded paved area. The proposed stormwater management system has been 
designed for the 2, 10, and 100-year storms. The proposed subcatchments are shown on 
the attached drainage map. 
 
Subcatchment P-1 consists of the majority of the area within Subcatchment E-1. The 
pavement along the driveway was expanded to create parallel parking spaces. A 5’-wide 
concrete walk was also built along the edge of the expanded paved area to replace the 
original walkway. Runoff from this subcatchment drains to an existing catch basin which 
was originally located along the gutter line but is now in the middle of the driveway. 
Runoff from this subcatchment will continue to flow into the existing catch basin. A 
Contech treatment unit is proposed off the edge of the walkway to treat runoff entering 
the catch basin before it is discharged via an existing outlet pipe to the B.V.W. located to 
the west of the property. 
 
Subcatchment P-2 contains the newly constructed parking area and lawn area. An area 
drain is proposed to collect runoff from the paved area and divert it to subsurface 
infiltration chambers located approximately 5’ from the edge of the pavement. 
 
In accordance with the Town of Boxborough Site Plan Rules and Regulations, Standards 
1 through 10 of the Massachusetts Department of Environmental Protection Stormwater 
Management Standards have been met.  In addition, the system design will not result in a 



serious flood hazard during the 100-year storm event.  The peak runoff rates have been 
summarized in the following tables. 
 
Compliance with MA DEP Stormwater Management Standards 
 
Compliance with the Stormwater Management Standards is as follows: 
 
Standard 1: No Untreated Discharges 
No untreated discharges to wetlands are proposed.  Additional runoff from the site is to 
be treated with a Contech treatment unit, grass and gravel combination, deep sump basin, 
and subsurface infiltration chambers.  
 
Standard 2: Peak Rate Attenuation 
The Post-Development peak discharge rates must not be increased from pre-development 
rates for the 2-year, 10-year, and 100-year storm events.  Also, offsite flood impact from 
the 100-year storm must not be increased.  Using subsurface infiltration chambers, the 
peak runoff rate and volume have been decreased.  The peak runoff rates have been 
summarized in the following tables. 
 

Discharge Summary Tables 
 

Total Runoff – To B.V.W. 
 2-year Storm 10-year Storm 100-year Storm 

Pre Post Pre Post Pre Post 
Peak Flow (cfs) 0.001 0.000 0.034 0.021 0.579 0.386 

Total Volume (cf) 11.9 0.000 893 571 4,094 3,085 
 

 
Standard 3: Stormwater Recharge 
The subsurface infiltration chambers have been sized to infiltrate the required recharge 
volume using the Simple Dynamic Method. Detailed calculations showing compliance 
with Standard 3 have been attached to this report. 
 
Standard 4: Water Quality 
The required water quality volume for this project is 1” of runoff over the impervious 
area for the infiltration.  This volume will be treated to meet the 80% TSS removal 
requirement of the Standard via the use of a Contech treatment unit in Subcatchment P-1. 
A grass and gravel combination and deep sump area drain to achieve 44% pretreatment 
are proposed within Subcatchment P-2.  The area treated is greater than the amount of 
increased impervious surface on the site.  Calculations showing treatment levels are 
attached. 
 
Standard 5: Land Uses with Higher Potential Pollutant Loads 
The site proposed will not contain “land uses with higher potential pollutant loads.” 
 



Standard 6: Critical Areas 
The site is not located within an Interim Wellhead Protection Area. Pretreatment and 
infiltration BMP’s have been selected in accordance with Table CA 3 of the 
Massachusetts Stormwater Handbook. 
 
Standard 7: Redevelopment 
The proposed project is not redevelopment. 
 
Standard 8: Construction Period Controls 
The erosion and sedimentation control measures will be followed in accordance with the 
requirements of the NPDES Construction General Permit.  The project will require 
coverage under the NPDES Construction General Permit. 
 
Standard 9: Operation and Maintenance Plan 
An Operation and Maintenance Plan is included in this report. 
 
Standard 10: Illicit Discharges to Drainage System 
An Illicit Discharge Compliance will be provided prior to the discharge of stormwater 
runoff to the post-construction stormwater BMP’s. 
 
Design Basis 
 

1. The United States Department of Agriculture Natural Resource Conservation Service 
(N.R.C.S.) TR55 methodology was used to determine offsite rates of runoff. 

2. The twenty-four hour rainfall, taken from N.R.C.S. publications, is 6.5 inches for the 
100-year storm, 4.5 inches for the 10-year storm, and 3.1 inches for the 2-year storm 
event. 

3. The hydrologic calculations were performed using the computer program: 
“Hydrology Studio” by Hydrology Studio. 

4. The soil types of the site were taken from the N.R.C.S. Soil Survey Map for 
Middlesex County. 

5. Soil conditions and estimated seasonal high groundwater table were based on on-site 
soil evaluations.   

6. The Natural Resources Conservation Service (N.R.C.S.) soil survey indicated the 
presence of Hinckley loamy sand. On-site soil evaluations determined that the soil 
underlying the drainage is loamy-sand, corresponding to Hydrologic Group A. 



Pre-Development Hydrology 





























































































DESIGN STORM: 100 YEAR STORM SEWER DESIGN (ADS N-12)"n"= 0.012 4"-10" PROJECT: SM-1323
DATE: 1/22/2019 REV: (ADS N-12)"n"= 0.012 12"-36" LOCATION: Boxborough, MA
DONE BY: PFK (ADS N-12)"n"= 0.012 42"-60"
FILE: 1323 RATIONAL METHOD (Cast Iron)"n"= 0.011

TO "Q" TOTAL MANHOLE
LENGTH INCR. TOTAL UPPER TIME IN RUNOFF RAINFALL TOTAL SLOPE of DIAM MANN. CAPACITY VELOCITY VELOCITY VELOCITY DEPTH ENERGY INVERT FALL UPPER LOWER UPPER LOWER

(FT) (ACRES) (ACRES) END SECTION COEFF. INTENSITY RUNOFF PIPE "n" FULL FULL HEAD OF FLOW HEAD DROP IN PIPE END END END END
(MIN) (MIN) "C" (IN/HR) (CFS) (FT/FT) (IN) (CFS) (FPS) (FPS) (FT) (FT) (FT) (FT) (FT)

CB-1 Manifold 8 0.17 0.17 10 0.03 0.74 7.6 0.95 0.012 8 0.012 1.46 4.18 4.44 0.31 0.39 0.70 0.10 241.13 241.03 242.38 242.60

FROM TO

      DRAIN INV.
      ELEVATION

GROUND
SURFACE

DESIGN FLOWTRIBUTARY AREA TIME OF FLOW
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