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GODDARDCONSULTING
LLCStrategic Wetland Permitting

 
                                                                                                                                                     September 1, 2020 

Bolton Conservation Commission 
Bolton Town Hall 
663 Main Street 
Bolton, MA 01740 
 
Re: Century Mill Road, Bolton MA, (Assessors Map: 3D, Lot: 75) 
  
Dear Bolton Conservation Commission: 
 
Goddard Consulting, LLC is pleased to submit this Notice of Intent (NOI) on behalf of 21 
Century Mill LLC for the construction of 3 single family homes and the paving of an existing 
gravel driveway at the property located on Century Mill Road in Bolton, Massachusetts 
(Assessors Map: 3D, Lot: 75). This is a joint filing under the Massachusetts Wetlands Protection 
Act (WPA) and Bolton Wetland Protection Bylaw. 

Titles of all enclosed documents are as follows: 

• NOI (WPA Form 3) Application Form 
• NOI Wetland Fee Transmittal Form 
• Copy of Checks 
• Abutters List, Abutter Notification, Affidavit of Service 
• USGS Topographic View of Site 
• Orthophoto View of Site 
• ORAD (DEP #112-0656) 
• Ortho View – Resource Area Alteration, Goddard Consulting, August 31, 2020 
• Ortho View – Resource Area Preservation, Goddard Consulting, August 31, 2020 
• Bordering Land Subject to Flooding Restoration Plan, August 17, 2020, Goddard 

Consulting, LLC 
• Stormwater Report, Foresite Engineering 9/20/2018 
• Denial Orders of Conditions (DEP File #s 112-066, 122-0671, 122-0672) 
• Potential Vernal Pool Evaluation, 21 Century Mill Road, Matt Burne, June 17, 2019. 
• Common Driveway Plan & Profile – Lots 1-4 Century Mill Road, Bolton, Massachusetts. 

Foresite Engineering, 8/11/2020. 
• Sewage Disposal System Design Plan, Lot 2 Century Mill Road, Foresite Engineering, 

8/22/2018 
• Sewage Disposal System Design Plan, Lot 3 Century Mill Road, Foresite Engineering, 

8/15/2018 
• Sewage Disposal System Design Plan, Lot 4 Century Mill Road, Foresite Engineering, 

8/20/2018 

 

 



 2 

Permitting History 
 
In September of 2017, an Abbreviated Notice of Resource Area Delineation (ANRAD) was filed 
with the Bolton Conservation Commission for this site. This ANRAD sought to confirm the 
boundaries of the on site Bordering Vegetated Wetlands (BVW), Riverfront Area, and Bordering 
Land Subject to Flooding (BLSF). On November 7, 2017, an Order of Resource Area 
Delineation (ORAD) was issued that confirmed the boundaries of BVW, Riverfront Area, 
Riverine, Freshwater Forested/Shrub Wetland, Freshwater Pond, and BLSF resource areas. No 
other resource areas were listed on the ORAD.  
 
In September of 2018, separate Notices of Intent (NOI) were filed for Lots 3 (DEP File Number 
112-0672) and 4 (DEP File Number 112-0671), and the common driveway (DEP File Number 
112-0666). A request for Determination of Applicability was filed for Lot 2. An application was 
also submitted to the Bolton Planning Board for the common driveway but was withdrawn due 
the Planning Board requesting that the driveway be approved by the Conservation Commission 
prior to being considered by the Planning Board.  
 
The public hearing process for the previous filings was continued many times and was then 
closed on September 17th, 2019. On October 1, 2019 a positive Determination of Applicability 
(DOA) was issued for Lot 2, and on October 3rd, 2019, denial Orders of Conditions (OOC) were 
issued for each NOI Filing for Lots 3 and 4 as well as the driveway.  
 
On October 15, 2019, appeals were submitted to the Massachusetts Department of 
Environmental Protection (DEP) for a superseding DOA for Lot 2, and superseding OOCs for 
Lots 3 and 4 as well as the driveway. On November 8, 2019, all four of the appeals were 
withdrawn. 
 
This project is now being re-introduced to the Conservation Commission as a single project with 
multiple revisions that were made in response to issues raised by the Commission during the 
public hearing process and on the denial OOCs. Details about these revisions can be found 
within the Review and Response to 2019 Denial section of this letter.  
 

Existing Conditions 
The property addressed as 0 Century Mill Rd is a mainly forested lot which features only an 
existing gravel driveway of variable width (10-12’).  Resource Areas on site consist of Bordering 
Vegetated Wetland (BVW), Bordering Land Subject to Flooding (BLSF), Riverfront Area 
associated with Danforth Brook, and Adjacent Upland Resource Area (AURA, defined as a 
Resource Area under Bolton Wetlands Protection Bylaw.).  These resources were designated in 
the ORAD issued for the property on November 9, 2017 (DEP file #112-0656).  These findings 
are binding upon both the owner and the Commission for a period of 3 years, and further tolled 
by the governor’s office in response to COVID-19.  The ORAD states that “The boundaries 
described on the referenced plan(s) above and in the Abbreviated Notice of Resource Area 
Delineation are accurately drawn for the following resource area(s): Bordering Vegetated 
Wetland, Riverfront Area, Riverine, Freshwater Forested/Shrub Wetland, Freshwater Pond, 
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BLSF”. No other resource areas were listed on the ORAD. There are two potential vernal pools 
shown on MassGIS on site. These areas were determined to not meet the criteria for certification 
by both Goddard and by independent peer review by Matt Burne (see attached letter) and are not 
listed on the ORAD. 

 
Proposed Conditions 
The applicant is proposing to construct 3 single family houses that will require associated site 
preparation and grading within the 100’ buffer zone to BVW/AURA. No work besides the 
proposed mitigation is located within 25’ of any BVW boundary. The actual houses as well as 
the proposed septic systems (except for very small portions of the leach fields for lots 3 and 4) 
are located outside of the buffer zone. Total work within the buffer zone will total ±27,947 sq. ft. 
and includes the grading and site preparation for the house lots as well as the paving of the 
driveway. The installation of the wells on lots 3 and 4 will require minor alteration within BLSF 
to create separation from the septic leach fields. Total BLSF alteration will be ±2,322sq. ft., and 
will involve the removal of vegetation and drilling of the wells. No grading is proposed, and 
therefore no loss of flood storage will occur.  
 
The applicant is also proposing to pave the existing gravel driveway and cause a de minimis 
increase in the width in areas to achieve a uniform width of 12’. As stated above, the existing 
driveway is of variable width, and ranges from 10-12’. The existing driveway currently serves a 
single family home and this project proposes to turn it into a common driveway to serve the 
existing home on the adjacent lot as well as the 3 proposed houses. The driveway of 12’ is 
specified in the Bolton Zoning Bylaw requirements for common driveways, which state the 
required minimum width is 12’ (Bolton Zoning Bylaw Section 250-17 (5)(a)(2)). The Zoning 
Bylaw also has requirements for turnarounds, which the driveway has been designed to meet 
(Bolton Zoning Bylaw Section 250-17 (5)(a)(7)).  The driveway will be paved using pervious 
pavement, which will improve stormwater infiltration on site (see attached stormwater report). A 
small portion of the driveway is located in Riverfront Area, and therefore the paving and 
widening will require ±307 square feet of work within the outer 100’ of Riverfront Area. The 
driveway is located entirely within the buffer zone to BVW, and therefore the improvements will 
require work within buffer zone. It should be noted that this impact is limited to improving an 
existing driveway and will involve only very minimal encroachment into previously undisturbed 
areas. As stated above, total work within buffer zone will total ±27,947 sq. ft. While the 
driveway itself is raised above the FEMA Flood Zone AE base flood elevation of 310 ft., a 
portion of the driveway is surrounded by BLSF. The only work proposed in this surrounding 
BLSF is the removal of trees, which are marked on the plan. The removal of trees will not 
permanently alter the grade of the land or result in any loss of flood storage.  
 
A small shed is located on the proposed lot line of lots 2 and 4. This shed is proposed to be 
relocated to be entirely within lot 4.  
 
As part of the mitigation proposed for this project, an old fill pile is proposed to be restored to 
Bordering Land Subject to Flooding. This will require ±3,928 sq. ft. of work within Buffer Zone 
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for the excavation of the area down to the original elevation. This work will result in a new gain 
of ±3,928 sq. ft. of BLSF.  See the attached Bordering Land Subject to Flooding Restoration plan 
for greater detail regarding this restoration.  
 
No impact to Bordering Vegetated Wetland is proposed as part of this project. Furthermore, no 
impacts are proposed within the first 25 feet of the buffer zone to BVW.  
 
Below is a table summarizing all of the proposed work within regulated areas.  
 
 
Table 1: Impact Chart 

Regulated Area Work Area (sq. ft.) 
Total Area on Site (sq. 

ft.) 

Percentage of Regulated 

Area Impacted 

100’ BVW Buffer 

Zone/AURA 
27,947 164,397 17.0% 

First 25’ of BVW Buffer 

Zone 
0 42,754 0% 

Bordering Land Subject 

to Flooding 
2,322 115,432 2.0% 

Riverfront Area 307 32,382 0.1% 

 
 



 5 

 
Photo 1: View of the exiting gravel driveway. Note how the driveway is raised above the 

elevation of the surrounding land. 

 
Performance Standards Under the Wetlands Protection Act 
 
Bordering Land Subject to Flooding 
 
Section 10.57(4)(a) of the Wetlands Protection Act lists the following general performance 
standards associated with Bordering Land Subject to Flooding. The standards are shown in 
italics, with responses stating how this project meets each standard provided below in bold. 

1. Compensatory storage shall be provided for all flood storage volume that will be lost as the 
result of a proposed project within Bordering Land Subject to Flooding, when in the judgment of 
the issuing authority said loss will cause an increase or will contribute incrementally to an 
increase in the horizontal extent and level of flood waters during peak flows.  

Compensatory storage shall mean a volume not previously used for flood storage and shall be 
incrementally equal to the theoretical volume of flood water at each elevation, up to and 
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including the 100-year flood elevation, which would be displaced by the proposed project. Such 
compensatory volume shall have an unrestricted hydraulic connection to the same waterway or 
water body. Further, with respect to waterways, such compensatory volume shall be provided 
within the same reach of the river, stream or creek. 

The proposed project will not result in any loss of flood storage volume. Work within BLSF 
is limited to vegetation removal and drilling of wells, with no grading or structures 
proposed within BLSF. However, compensatory flood storage is being provided in the form 
of a BLSF Restoration Area as part of the overall mitigation package for this project. 
Additional information on the BLSF Restoration Area can be found in the attached 
Bordering Land Subject to Flooding Restoration Plan. Overall, the project will result in a 
net increase in flood storage volume. 

 
2. Work within Bordering Land Subject to Flooding, including that work required to provide the 
above-specified compensatory storage, shall not restrict flows so as to cause an increase in flood 
stage or velocity. 

The proposed project will not restrict flows within any floodway or flood area. Work 
within BLSF does not involve grading or the placement of any structures, therefore there 
will be no possibility for the restriction of flows. 

 
3. Work in those portions of bordering land subject to flooding found to be significant to the 
protection of wildlife habitat shall not impair its capacity to provide important wildlife habitat 
functions. Except for work which would adversely affect vernal pool habitat, a project or 
projects on a single lot, for which Notice(s) of Intent is filed on or after November 1, 1987, that 
(cumulatively) alter(s) up to 10% or 5,000 square feet (whichever is less) of land in this resource 
area found to be significant to the protection of wildlife habitat, shall not be deemed to impair its 
capacity to provide important wildlife habitat functions. Additional alterations beyond the above 
threshold, or altering vernal pool habitat, may be permitted if they will have no adverse effects 
on wildlife habitat, as determined by procedures contained in 310 CMR 10.60.  

Work within BLSF for this project totals ±2,322 sq. ft. The total amount of BLSF on site is 
±115,431 sq. ft. Based on the above numbers, this project is well below the threshold of 
10% or 5,000 sq. ft. of BLSF alteration that would require a wildlife habitat evaluation.  

 
Riverfront Area 
 
Work within Riverfront Area for this project is limited to the paving of a portion of the existing 
gravel driveway, with no encroachment into previously undisturbed portions of Riverfront Area. 
Section 10.58(5) of the Wetlands Protection Act lists the following performance standards for 
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redevelopment within previously developed riverfront areas. The standards are shown in italics, 
with responses to each standard below in bold.  
 

Redevelopment Within Previously Developed Riverfront Areas; Restoration and Mitigation. 
Notwithstanding the provisions of 310 CMR 10.58(4)(c) and (d), the issuing authority may allow 
work to redevelop a previously developed riverfront area, provided the proposed work improves 
existing conditions. Redevelopment means replacement, rehabilitation or expansion of existing 
structures, improvement of existing roads, or reuse of degraded or previously developed areas. A 
previously developed riverfront area contains areas degraded prior to August 7, 1996 by 
impervious surfaces from existing structures or pavement, absence of topsoil, junkyards, or 
abandoned dumping grounds. Work to redevelop previously developed riverfront areas shall 
conform to the following criteria: 

The work within Riverfront Area for this project involves the paving/ minor expansion of 
the existing gravel driveway and is limited to 307 sq. ft. The driveway will be paved using 
pervious materials, and therefore will be an improvement to the current gravel driveway. 

(a) At a minimum, proposed work shall result in an improvement over existing conditions of the 
capacity of the riverfront area to protect the interests identified in M.G.L. c. 131 § 40. When a 
lot is previously developed but no portion of the riverfront area is degraded, the requirements of 
310 CMR 10.58(4) shall be met.  

The paving of the existing gravel driveway using pervious materials will result in an 
improved surface that will allow for increased stormwater infiltration and reduced runoff.  

(b) Stormwater management is provided according to standards established by the Department. 

The driveway has been designed to meet the Stormwater Management Standards. See the 
attached stormwater report for more information regarding this.  

 
(c) Within 200 foot riverfront areas, proposed work shall not be located closer to the river than 
existing conditions or 100 feet, whichever is less, or not closer than existing conditions within 25 
foot riverfront areas, except in accordance with 310 CMR 10.58(5)(f) or (g).  

The proposed paving/expansion of the driveway will result in de minimis further 
encroachment into Riverfront Area (±50 sq. ft. located ±3 linear ft. closer to the river).  

(d) Proposed work, including expansion of existing structures, shall be located outside the 
riverfront area or toward the riverfront area boundary and away from the river, except in 
accordance with 310 CMR 10.58(5)(f) or (g). 
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The proposed expansion of the driveway in this area is located further away from the river, 
and outside of Riverfront Area. The work within Riverfront Area is limited to the footprint 
of the existing gravel driveway.  

 
(e) The area of proposed work shall not exceed the amount of degraded area, provided that the 
proposed work may alter up to 10% if the degraded area is less than 10% of the riverfront area, 
except in accordance with 310 CMR 10.58(5)(f) or (g).  

The proposed work within Riverfront Area is limited to the footprint of the exiting gravel 
driveway, with no encroachment into previously undisturbed portions of Riverfront Area.  

(f) When an applicant proposes restoration on-site of degraded riverfront area, alteration may 
be allowed notwithstanding the criteria of 310 CMR 10.58(5)(c), (d), and (e) at a ratio in square 
feet of at least 1:1 of restored area to area of alteration not conforming to the criteria. Areas 
immediately along the river shall be selected for restoration. Alteration not conforming to the 
criteria shall begin at the riverfront area boundary. Restoration shall include:  

1. removal of all debris, but retaining any trees or other mature vegetation;  
2. grading to a topography which reduces runoff and increases infiltration;  
3. coverage by topsoil at a depth consistent with natural conditions at the site; and  
4. seeding and planting with an erosion control seed mixture, followed by plantings of 

herbaceous and woody species appropriate to the site;  

This project does not propose restoration of Riverfront Area.  

(g) When an applicant proposes mitigation on-site or in the riverfront area within the same 
general area of the river basin, alteration may be allowed notwithstanding the criteria of 310 
CMR 10.58(5)(c), (d), or (e) at a ratio in square feet of at least 2:1 of mitigation area to area of 
alteration not conforming to the criteria or an equivalent level of environmental protection 
where square footage is not a relevant measure. Alteration not conforming to the criteria shall 
begin at the riverfront area boundary. Mitigation may include off-site restoration of riverfront 
areas, conservation restrictions under M.G.L. c. 184, §§ 31 through 33 to preserve undisturbed 
riverfront areas that could be otherwise altered under 310 CMR 10.00, the purchase of 
development rights within the riverfront area, the restoration of bordering vegetated wetland, 
projects to remedy an existing adverse impact on the interests identified in M.G.L. c. 131, § 40 
for which the applicant is not legally responsible, or similar activities undertaken voluntarily by 
the applicant which will support a determination by the issuing authority of no significant 
adverse impact. Preference shall be given to potential mitigation projects, if any, identified in a 
River Basin Plan approved by the Secretary of the Executive Office of Energy and 
Environmental Affairs. 

This project proposes mitigation within Riverfront Area in the form of the addition of 
stormwater management. This more than satisfies the above requirement.   
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Stormwater Management Standards 
 
The house lots associated with this project are exempt from the Stormwater Management 
Standards as the project consists of a housing development consisting of four or fewer single-
family homes. A portion of the proposed common driveway is located within Riverfront Area of 
Danforth Brook, which is a cold-water fishery. For this reason, a stormwater report has been 
prepared that outlines how the driveway was designed to meet the Stormwater Management 
Standards. Said report is included in this submittal. The proposed pervious driveway will reduce 
runoff from the existing compact gravel and will improve infiltration over the existing conditions 
on site.  
 
 
Performance Standards Under the Bolton Wetlands Protection Bylaw 
 
The Bolton Wetlands Protection Bylaw and associated regulations list the following general 
performance standards. The performance standards are shown below in italics, and responses to 
each standard are given below each standard in bold. 
 

(a) The Commission must find that any proposed activity shall not impair in any manner the 
ability of the Resource Area to perform any of the its functions that protect relevant 
Resource Interests.  
 
This project will not impair the ability of any Resource Areas to perform any of the 
functions that protect relevant resource interest. This project does not involve 
significant alteration to Resource Areas other than Adjacent Upland Resource 
Areas. Work within to Land Subject to Flooding are limited to vegetation removal 
and will not impar the areas ability to store floodwater. This work has been avoided 
and minimized to the maximum extent practicable (see Avoidance and Minimization 
section below). Proper sediment and erosion controls measures are proposed to 
prevent impact to downgradient Resource Areas. Mitigation is proposed in the form 
of BLSF Restoration, utilization of pervious technologies, and the conservation of 
significant portions of Adjacent Upland Resource Areas.  
 

(b) The Commission shall not permit any activity, other than the maintenance of an already 
existing structure, that will result in building within or upon, removing, filling, or 
otherwise altering a Resource Area, except for activity that the Commission allows under 
a Bylaw Order of Condition and, in appropriate circumstances, under a Bylaw 
Determination of Applicability.  

This project does not involve the construction of any structures within any Resource 
Areas, including Adjacent Upland Resource Areas. The proposed houses are located 
entirely outside of AURA. The only structure located within AURA is the driveway, 
which is an existing structure and therefore is considered the maintenance of an 
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existing structure. The proposed expansions of the driveway are minimal and are 
necessary to meet the requirements of the Bolton Zoning Bylaws regarding common 
driveways. The turnarounds required by said bylaw were located outside of 
Resource Areas to the maximum extent practicable.   

Lands Subject to Flooding or Inundation by Ground Water or Surface Water  

The Bolton Wetlands Protection Bylaw and associated regulations list the following performance 
standards regarding Lands Subject to Flooding (LSF). The performance standards are shown 
below in italics, and responses to each standard are given below each standard in bold.  

(a) No project shall reduce the ability of the land to absorb and contain floodwaters.  

The proposed work within LSF will not reduce the ability of the land to absorb and 
contain floodwaters. Work within LSF is limited to tree clearing and drilling of 
wells. No grading or structures other than the small wells are proposed in LSF, and 
therefore no loss of flood storage will occur. Flood storage will be added to the site 
via a 3,928 sq. ft. BLSF restoration area within the footprint of a historic fill pile.  

(b) No project shall displace or direct floodwaters to areas beyond Lands Subject to 
Flooding or Inundation by Ground Water or Surface Water.  

No grading or any structures other than the small wells are proposed within LSF, 
and therefore no floodwater will be displaced as a result of this project.  

(c) Compensatory storage shall be provided within the same immediate watershed of the 
Lands Subject to Flooding or Inundation by Ground Water or Surface Water.  

This project will not result in any loss in flood storage, therefore no compensatory 
storage is required. However, a Bordering Land Subject to Flooding Restoration 
Area is proposed as part of the overall mitigation package for this project, and will 
result in a net gain of flood storage volume.  

(d) Projects shall not obstruct floodways within Lands Subject to Flooding or Inundation by 
Ground Water or Surface Water.  

This project does not propose any grading or structures other than the small wells 
within floodways/LSF, and therefore will not result in the obstruction of 
floodways/LSF. 

(e) Any structure permitted in Lands Subject to Flooding or Inundation by Ground Water or 
Surface Water shall be adequately anchored to prevent floatation, collapse or lateral 
movement of the structure and shall be designed to equalize hydrostatic flood forces on 
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exterior walls and any mechanical or utility equipment in a structure must be elevated to 
or above the flood levels of the area.  

The proposed wells located within LSF will be adequately anchored to prevent 
flotation, collapse or lateral movement. Any mechanical equipment within the well 
will be located above the flood elevation.  

(f) Proposed work shall not cause a significant adverse effect or cumulative adverse effect 
on the interests identified.  

This project will not result in a significant adverse effect on the interests identified 
in the bylaw. No loss of flood storage will occur, and mitigation is proposed to offset 
any adverse impacts that may occur as a result of this project. See the mitigation 
section for a more detailed explanation of the proposed mitigation package.   

(g) Notwithstanding the above provisions, no project may be permitted which will have any 
adverse effect on a rare species habitat.  

This project is not located within rare species habitat.  

Adjacent Upland Resource Area 

The Bolton Wetlands Protection Bylaw and associated regulations list the following performance 
standards regarding Adjacent Upland Resource Areas (AURA). The performance standards are 
shown below in italics, and responses to each standard are given below each standard in bold.  

(a) Mitigation shall be commensurate with the size and scope of the project.  
 
Mitigation is proposed for this project in the form of Bordering Land Subject to 
Flooding Restoration, utilization of pervious technologies for the driveway for 
stormwater management, and the conservation of 83% of the AURA on site. See the 
mitigation section for a more detailed explanation of the proposed mitigation 
package.  
 

(b) Replications shall be within the reach of the wetland system and shall improve Bylaw 
resource interests.  
 
This project does not involve wetland replication but does involve restoration of 
BLSF. This BLSF restoration is located directly adjacent to the BVW and pond and 
will increase flood storage volume on site. See the attached BLSF Restoration Plan 
for details regarding the construction and planting of this area.  
 

(c) Replication and Restoration of AURA’s shall be stabilized and functional within two 
growing seasons from when they are disturbed.  
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This project does not involve replication or restoration of AURA. Very little work 
within AURA is proposed, with no new structures other than the driveway 
expansion being located within AURA. Mitigation will be provided in other forms 
(see mitigation section below).  
 

(d) Any portions of the AURA disturbed by temporary or limited action shall be at a 
minimum restored to the original condition of the site within two growing seasons from 
when they are disturbed.  
 
Proposed work within AURA includes mainly grading and site preparation for the 
proposed house lots. These impacts are permanent in nature, and therefore no 
restoration is proposed. The paths to the wells will be seeded upon installation of the 
wells and will be allowed to return to a natural state. 
 

1. Proposed work shall not cause a significant adverse effect or cumulative adverse effect 
on the interests identified  
 
This project will not result in a significant adverse effect on the interests identified 
in the bylaw. Impacts to resource areas have been avoided and minimized to the 
maximum extent practicable, and mitigation is proposed to offset any adverse 
effects that may occur as a result of this project.  
 

2. Notwithstanding the above provisions, no project may be permitted which will have any 
adverse effect on a rare species habitat.  
 
This project is not located within rare species habitat.  

The preamble of the Bolton Wetland Protection states that “In May of 2005, the Town revised the 
Wetlands Bylaw making the first 25 feet from wetlands, excepting riverfront areas (RFA’s), part 
of the wetland resource area”. This project has been designed to completely avoid all work 
within 25’ of wetlands, which respects this provision of the Bolton Wetland Bylaw and 
Regulations.  

Riverfront Area 

The Bolton Wetlands Protection Bylaw and associated regulations do not provide any 
performance standards regarding Riverfront Area in addition to the Wetlands Protection Act 
Regulations.   

Avoidance and Minimization 

This project has avoided and minimized impacts to the maximum extent practicable. The specific 
ways that impacts were avoided and minimized for each lot and the driveway are listed below. 
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Lot 2 

The majority of work within Lot 2 is located complete outside of any resource area or buffer 
zone. The only work within buffer zone/AURA within Lot 2 is for the relocation of the existing 
shed to be entirely within Lot 3. Proper sediment and erosion controls will be installed to avoid 
any potential impact to adjacent resource areas and/or buffer zone. No work is proposed within 
the first 25’ of wetlands, which is regulated as part of the wetland resource area under the Bolton 
Wetlands Protection Bylaw.  

Lot 3 

The original plan that was submitted in the 2019 NOI had a portion of the proposed house on Lot 
3 located within buffer zone/AURA. The new design has relocated the house completely outside 
of buffer zone/AURA. Portions of the septic system and the yard for this house are proposed 
within buffer zone/AURA, but these areas were made as small as possible in order to minimize 
impact. There is a small amount of work proposed within BLSF in Lot 3 for the installation of 
the well. This work is limited to the clearing of vegetation and drilling of the well and will not 
affect the ability of the land to absorb and contain floodwater. Disturbed areas will be seeded 
upon completion of the drilling of the well. No work is proposed within the first 25’ of wetlands, 
which is regulated as part of the wetland resource area under the Bolton Wetlands Protection 
Bylaw. 

Lot 4 

The original design for Lot 4 had some proposed grading for the septic system within BLSF. 
This work within BLSF has been avoided in the new design by proposing a retaining wall as 
opposed to a graded slope. The proposed house is located completely outside of buffer 
zone/AURA. Similar to Lot 3, there is some minor work proposed within BLSF for the 
installation of the well. This work is limited to clearing of vegetation and the drilling of the 
proposed well. No loss of flood storage will occur, and disturbed areas will be seeded upon 
completion of the drilling of the well. No work is proposed within the first 25’ of wetlands, 
which is regulated as part of the wetland resource area under the Bolton Wetlands Protection 
Bylaw. 

Common Driveway 

The exiting common driveway is of variable width, ranging from 10-12’ feet. This project 
proposes to improve the driveway to a consistent width of 12’, which is the required minimum 
width for common driveways under the Bolton Zoning Bylaw. There are also two proposed 
turnarounds that were designed to mee the minimum standards for common driveways under the 
Zoning Bylaw. Work within Riverfront Area was minimized by not extending any portion of the 
current footprint of the driveway within Riverfront Area closer to the river. This driveway is 
proposed to be paved using pervious materials, which will reduce stormwater runoff compared to 
the current compacted gravel driveway. 
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Overall Avoidance and Minimization 

Overall, this project will impact ±27,947 sq. ft. of buffer zone/aura while preserving ±136,446 
sq. ft. No work except for the BLSF restoration is proposed within 25’ of BVW, preserving all of 
the ±42,754 sq. ft. of the first 25’ of BVW buffer on site. Only ±307 sq. ft. of the ±32,382 sq. ft. 
of riverfront area on site is proposed to be altered, and this alteration is limited to the footprint of 
the exiting driveway. Only ±2,322 sq. ft. of the ±115,431sq. ft. of BLSF is proposed to be 
altered, preserving ±113,109 sq. ft. of BLSF. Additionally, ±3,928 sq. ft. of BLSF is proposed to 
be restored, resulting in a net gain of ±1,606 sq. ft. of BLSF.  

This project has been designed to avoid all impacts to the first 25’ of the buffer zone to BVW, 
which are regulated as part of the wetland resource area under the Bolton Wetland Protection 
Bylaw. 

Mitigation 

Mitigation is being proposed for this project in many ways, including a Bordering Land Subject 
to Flooding Restoration Area, utilization of pervious technologies for the driveway, and the 
conservation of most of the Adjacent Upland Resource Area on site.  

Bordering Land Subject to Flooding (BLSF) Restoration: 

There is an old fill pile located in the southwestern portion of the site adjacent to the pond. This 
pile is surrounded by BLSF. As part of the overall proposed mitigation, this area is proposed to 
be graded down to the elevation of the surrounding land (310 ft). This will result in the 
restoration of ±3,928 sq. ft. of BLSF. This will greatly increase flood storage on site and reduce 
runoff during large storm events. See the attached Bordering Land Subject to Flooding 
Restoration Plan for greater detail on this proposed restoration.  
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Photo 2: View of Proposed BLSF Restoration Area 

Self-Mitigating Driveway: 

The widening and paving of the common driveway using pervious pavement is a self-mitigating 
activity. The current driveway is constructed with compacted gravel and is therefore an 
impervious surface that causes stormwater runoff and provides little to no infiltration. The 
driveway is proposed to be paved using pervious pavement. This will convert an existing 
impervious surface to a pervious surface, which will reduce stormwater runoff and increase 
infiltration.  

Adjacent Upland Resource Area Conservation 

This project was designed to maximize the amount of Adjacent Upland Resource Area that will 
be conserved. This was done by minimizing the footprints of the proposed houses, septic 
systems, and lawns and by locating them outside of AURA to the maximum extent practicable. 
More information on the avoidance and minimization of AURA impact can be found within the 
Avoidance and Minimization section of this letter.  
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Review and Responses to 2019 Denial 
 
As stated above in the permitting history section of this letter, this project was originally 
submitted as separate NOIs for each lot and the driveway. In 2019, each of the NOI submittals 
was denied by the Bolton Conservation Commission. The following is a review and response to 
the issues mentioned within the denial Orders of Conditions. 
 
The denial Orders of Conditions state that the proposed project was denied because the project 
could not be conditioned to meet the performance standards set forth in the wetland regulation, 
and that the information submitted was not sufficient to describe the site work and the effect of 
the interests identified in the Wetlands Protection Act. This new NOI submittal contains revised 
and additional information that Goddard Consulting believes is sufficient to describe the site 
work and complies with the performance standards set forth in the Wetlands Protection Act and 
the Bolton Wetlands Protection Bylaw. This review and analysis of the denial will further 
discuss how the project was changed to reflect the issues stated in the denial Orders of 
Conditions.  
 
The denial discusses excavation that occurred in 2016 that could potentially have occurred 
within jurisdictional areas. Peer review determined that these areas, or any other areas on site, do 
not meet the criteria to be classified as vernal pools (see attached letter). Furthermore, the ORAD 
issued for this site (DEP File #112-0656) does not list these areas as resource areas, where full 
confirmation of resource areas was requested. Lastly, these areas are not within 100 feet of any 
other resource areas, or within 200 feet of Danforth Brook. Based on the above information, the 
excavation performed in 2016 was not within any jurisdictional areas, and therefore was not a 
violation of the Wetlands Protection Act or the Bolton Wetlands Protection Bylaw.  
 
The denial also discusses the unpermitted removal of a beaver dam on the property. This area has 
been left as is since this issue was brought up, and the denial discusses that beaver activity has 
been observed to resume on site. No further alteration of any beaver dam on site will occur.  
 
The denial discusses the lack of an alternatives analysis and mitigation for the proposed project. 
Mitigation is being offered in the form of Bordering Land Subject to Flooding Restoration, and 
in the form of a self-mitigating pervious driveway that will increase infiltration and reduce 
runoff. Greater detail on proposed mitigation can be found in the Mitigation and section of this 
letter. An alternatives analysis is not necessary for this project, as the work within Riverfront 
Area falls under than redevelopment standards which do not require an alternatives analysis. 
However, this project was the least impacting alternative considered, with original designs 
having some of the proposed house within buffer zone. More information on alternatives can be 
found within the Avoidance and Minimization Section of this letter.  
 
The denial discusses relocating the proposed house on lot 3 outside of any resource areas. This 
request has been honored, and the new location of the house on lot 3 is now located completely 
outside of the 100’ buffer zone/Adjacent Upland Resource Area.  
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The denial discusses the observation by abutters that the existing gravel driveway has been 
overtopped by 100-year flood events. The FEMA 100-year flood zone in this area has an 
established base elevation of 310 ft. The existing driveway is raised slightly above the 
surrounding land, and an on-ground survey determined that the elevation of the driveway is 
above 310 ft, and therefore the driveway is not within the FEMA 100-year flood zone/Bordering 
Land Subject to Flooding. Flooding greater than the 100-yr flood elevations are not regulated, 
and neither is flooding due to reasons outside of control such as culvert clogging.  
 
The denial discusses impacts to Adjacent Upland Resource Area, Bordering Land Subject to 
Flooding, and Riverfront Area. The issue stated in the denial was that the total amount of impact 
to each resource area was not accurately reported. This new submittal provides accurate impact 
amounts to each resource area that is proposed to be altered. These numbers can be found above 
in Table 1.  
 
The denial discusses that the original submittals were submitted separately and as single-family 
home projects. The denial further discussed that the project should be considered as a whole, 
rather than separating the houses from the driveway. This new submittal is for the entire project 
as a whole, consisting of the three proposed single-family homes and the improvements to the 
exiting driveway.  
 
The denial discusses the impact to BLSF and the necessity for compensatory flood storage. The 
proposed work within BLSF for this project is limited to vegetation removal and the drilling of 
wells. There is no grading proposed within BLSF, and therefore no flood storage will be lost. 
However, compensatory flood storage is being proposed in the form of BLSF restoration as part 
of the overall mitigation package for this project. Further information regarding the BLSF 
restoration can be found in the mitigation section of this letter as well as within the Bordering 
Land Subject to Flooding Restoration Plan included in this submittal.  
 
The denial discusses that the Bolton Wetlands Protection Bylaw has additional performance 
standards than what is stated in the Wetlands Protection Act, and that the project did not meet 
those standards. A full description of how the proposed project meets those standards can be 
found in the Performance Standards Under the Bolton Wetlands Protection Bylaw section above.  
 

The denial discusses that the project as a whole would require a wildlife habitat evaluation due to 
impacts to Riverfront Area. The alterations to Riverfront Area are minimal and are limited to the 
footprint of the existing gravel driveway, and therefore is only subject to the requirements of 
CMR 10.58(5): Redevelopment within Previously Developed Riverfront Areas. There is no 
requirement for wildlife habitat evaluation for redevelopment within previously developed 
Riverfront Area. All work within Riverfront Area is limited to the footprint of the existing 
driveway, with the expansion being located outside of Riverfront Area.  
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Summary of Denial Review and Response 

The main issues addressed in the denial were that the project should be considered as a single 
project rather than separating the house lots and driveway, the lack of mitigation, the potential 
for alternatives with less adverse impact to resource areas, and the unpermitted work from 2016. 
We are pleased to report that all of these issues have all been addressed in this application. This 
submittal is for the entire project as a whole and contains an alternatives analysis as well as a 
mitigation package. The house in lot 3 was relocated outside of any buffer zone or resource area, 
which results in less adverse impact than the original submittal. Mitigation is being offered in the 
form of BLSF restoration, a self-mitigating pervious driveway, and the reduction in impact to 
buffer zone/AURA. The unpermitted work from 2016 was determined to be outside of any 
resource area or buffer zone, and therefore is not a violation of the Wetlands Protection Act or 
the Bolton Wetlands Protection Bylaw.  

Goddard believes that this new submittal addresses all of the issues raised in the 2019 denial, and 
that the proposed project meets all of the applicable standards of both the Wetlands Protection 
act and the Bolton Wetlands Protection Bylaw.  

Conclusion 
 
It is our opinion that the proposed project will not have a significant adverse impact to any 
Resource Areas. Adequate sedimentation and erosion controls have been proposed to protect 
downgradient Resource Areas during construction. Goddard Consulting respectfully requests that 
the Commission approve this application with the issuance of an Order of Conditions.  

 

If there are any questions concerning this submission, please do not hesitate to contact us. 

Very truly yours, 

 
Scott Goddard,  
Principal & PWS 
 
CC:  Wetlands Division, MassDEP Central Regional Office, 8 New Bond Street, Worcester, MA 
01606 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 
  

MassDEP File Number 
 
Document Transaction Number 

  
City/Town 

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

 
 
 
Note:  
Before 
completing this 
form consult  
your local 
Conservation 
Commission 
regarding any 
municipal bylaw 
or ordinance. 

A. General Information 

1. Project Location (Note: electronic filers will click on button to locate project site): 

Century Mill Road 
a. Street Address  

Bolton 
b. City/Town 

01740 
c. Zip Code 

Latitude and Longitude: 
42.41753 
d. Latitude 

71.58587 
e. Longitude 

3D 
f. Assessors Map/Plat Number   

75 
g. Parcel /Lot Number 

2.  Applicant: 

Scott 
a. First Name 

Goddard 
b. Last Name 

21 Century Mill LLC 
c. Organization 

291 Main St. Suite 8 
d. Street Address 
Northborough 
e. City/Town 

 MA 
f. State 
    

01532 
g. Zip Code 

 (508) 393-3784 
h. Phone Number 

      
i. Fax Number 

 scott@goddardconsultingllc.com 
j. Email Address 

3. Property owner (required if different from applicant):   Check if more than one owner 

      
a. First Name 

      
b. Last Name 

       
c. Organization 

 
      
d. Street Address 

        
e. City/Town 

       
f. State 
    

      
g. Zip Code 

        
h. Phone Number 

      
i. Fax Number 

       
j. Email address 

 
4.  Representative (if any): 

 Scott 
a. First Name 

Goddard 
b. Last Name 

 Goddard Consulting LLC 
c. Company 

 291 Main St. 
d. Street Address 

 Northborough 
e. City/Town   

MA 
f. State 

01532   
g. Zip Code 

  (508) 393-3784 
h. Phone Number 

      
i. Fax Number 

scott@goddardconsultingllc.com 
j. Email address 

 
  

5.  Total WPA Fee Paid (from NOI Wetland Fee Transmittal Form): 

 $1,905 
a. Total Fee Paid 

$940 
b. State Fee Paid 

$965 
c. City/Town Fee Paid 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 
  

MassDEP File Number 

 
Document Transaction Number 

  
City/Town 

 A.  General Information (continued) 
 6. General Project Description:  
 The applicant is proposing to construct 3 single family homes and widen and pave an existing gravel 

driveway. The houses are located outside of the buffer zone, but associated site work will be located 
within the buffer zone. Minor vegetation removal is proposed within BLSF. The driveway is located 
within buffer zone and Riverfront Area.  

 

 

 

 7a. Project Type Checklist:  (Limited Project Types see Section A. 7b.) 

  1.  Single Family Home  2.  Residential Subdivision 

  3.  Commercial/Industrial  4.  Dock/Pier 

  5.    Utilities 6.    Coastal engineering Structure 

  7.  Agriculture (e.g., cranberries, forestry)  8.  Transportation 

  9.  Other  

 7b. Is any portion of the proposed activity eligible to be treated as a limited project (including Ecological 
Restoration Limited Project) subject to 310 CMR 10.24 (coastal) or 310 CMR 10.53 (inland)? 

  1.   Yes  No If yes, describe which limited project applies to this project. (See 310 CMR 
10.24 and 10.53 for a complete list and description of limited project types) 

        
2. Limited Project Type  

 If the proposed activity is eligible to be treated as an Ecological Restoration Limited Project (310 
CMR10.24(8), 310 CMR 10.53(4)), complete and attach Appendix A: Ecological Restoration Limited 
Project Checklist and Signed Certification.  

 8. Property recorded at the Registry of Deeds for: 

 Worcester 
a. County 

      
b. Certificate # (if registered land) 

 55620 
c. Book 

109 
d. Page Number 

 B. Buffer Zone & Resource Area Impacts (temporary & permanent) 

 1.   Buffer Zone Only – Check if the project is located only in the Buffer Zone of a Bordering   
  Vegetated Wetland, Inland Bank, or Coastal Resource Area. 

 2.  Inland Resource Areas (see 310 CMR 10.54-10.58; if not applicable, go to Section B.3,   
  Coastal Resource Areas). 

 Check all that apply below. Attach narrative and any supporting documentation describing how the 
project will meet all performance standards for each of the resource areas altered, including 
standards requiring consideration of alternative project design or location.  
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 
  

MassDEP File Number 
 
Document Transaction Number 

  
City/Town 

 B. Buffer Zone & Resource Area Impacts (temporary & permanent) (cont’d) 

For all projects 
affecting other 
Resource Areas, 
please attach a 
narrative 
explaining how 
the resource 
area was 
delineated. 

Resource Area Size of Proposed Alteration Proposed Replacement (if any) 

a.   Bank 
      
1. linear feet 

      
2. linear feet 

b.  Bordering Vegetated 
  Wetland 

      
1. square feet 

      
2. square feet 

c.  Land Under 
 Waterbodies and 
 Waterways 

      
1. square feet 

      
2. square feet 

      
3. cubic yards dredged  

Resource Area Size of Proposed Alteration Proposed Replacement (if any) 

d.  Bordering Land 
 Subject to Flooding 

2,322 
1. square feet 

3,928 
2. square feet 

  
0 
3. cubic feet of flood storage lost 

N/A 
4. cubic feet replaced 

 
e.  Isolated Land   
  Subject to Flooding 

      
1. square feet  

  
      
2. cubic feet of flood storage lost 

      
3. cubic feet replaced 

 f.   Riverfront Area 
Danforth Brook 
1. Name of Waterway (if available)  - specify coastal or inland 

   2.  Width of Riverfront Area (check one): 
 

   25 ft. - Designated Densely Developed Areas only 
  

  100 ft. - New agricultural projects only 
 

   200 ft. - All other projects 

 

 

 
  3. Total area of Riverfront Area on the site of the proposed project:  

 33,883 
square feet 

 
 4. Proposed alteration of the Riverfront Area:  

 307 
a. total square feet  

0 
b. square feet within 100 ft. 

307 
c. square feet between 100 ft. and 200 ft. 

 
 5. Has an alternatives analysis been done and is it attached to this NOI?     Yes   No 

 
 6. Was the lot where the activity is proposed created prior to August 1, 1996?     Yes   No 

 
3.  Coastal Resource Areas: (See 310 CMR 10.25-10.35)  

 Note: for coastal riverfront areas, please complete Section B.2.f. above. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 
  

MassDEP File Number 

 
Document Transaction Number 

  
City/Town 

 B. Buffer Zone & Resource Area Impacts (temporary & permanent) (cont’d) 
 Check all that apply below.  Attach narrative and supporting documentation describing how the 

project will meet all performance standards for each of the resource areas altered, including 
standards requiring consideration of alternative project design or location.   

Online Users: 
Include your 
document 
transaction 
number 
(provided on your 
receipt page) 
with all 
supplementary 
information you 
submit to the 
Department. 

Resource Area Size of Proposed Alteration Proposed Replacement (if any) 

a.  Designated Port Areas  Indicate size under Land Under the Ocean, below 

b.  Land Under the Ocean       
1. square feet  

       
2. cubic yards dredged  

c.  Barrier Beach Indicate size under Coastal Beaches and/or Coastal Dunes below 

d.  Coastal Beaches       
1. square feet 

      
2. cubic yards beach nourishment 

 
e.  Coastal Dunes       

1. square feet 
      
2. cubic yards dune nourishment 

 
 Size of Proposed Alteration Proposed Replacement (if any) 

 
f.   Coastal Banks       

1. linear feet  
 g.  Rocky Intertidal   

  Shores 
      
1. square feet  

 
h.  Salt Marshes       

1. square feet 
      
2. sq ft restoration, rehab., creation 

 i.   Land Under Salt  
  Ponds 

      
1. square feet  

        
2. cubic yards dredged  

 j.   Land Containing  
  Shellfish 

      
1. square feet  

  k.  Fish Runs Indicate size under Coastal Banks, inland Bank, Land Under the 
Ocean, and/or inland Land Under Waterbodies and Waterways, 
above    

        
1. cubic yards dredged  

  l.  Land Subject to   
   Coastal Storm Flowage 

      
1. square feet  

 4.  Restoration/Enhancement 
If the project is for the purpose of restoring or enhancing a wetland resource area in addition to the 
square footage that has been entered in Section B.2.b or B.3.h above, please enter the additional 
amount here.  

 
      
a. square feet of BVW 

      
b. square feet of Salt Marsh 

 5.  Project Involves Stream Crossings 

       
a. number of new stream crossings 

      
b. number of replacement stream crossings 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 
  

MassDEP File Number 

 
Document Transaction Number 

  
City/Town 

 C. Other Applicable Standards and Requirements 
  This is a proposal for an Ecological Restoration Limited Project. Skip Section C and 

complete Appendix A: Ecological Restoration Limited Project Checklists – Required Actions 
(310 CMR 10.11).  

 Streamlined Massachusetts Endangered Species Act/Wetlands Protection Act Review 
 

1. Is any portion of the proposed project located in Estimated Habitat of Rare Wildlife as indicated on 
the most recent Estimated Habitat Map of State-Listed Rare Wetland Wildlife published by the 
Natural Heritage and Endangered Species Program (NHESP)? To view habitat maps, see the 
Massachusetts Natural Heritage Atlas or go to 
http://maps.massgis.state.ma.us/PRI_EST_HAB/viewer.htm.  

 

 

 
a.   Yes   No 

 If yes, include proof of mailing or hand delivery of NOI to: 
   
  Natural Heritage and Endangered Species Program 
  Division of Fisheries and Wildlife 
               1 Rabbit Hill Road 
               Westborough, MA 01581 

Phone: (508) 389-6360 

 
 

 
 

 August 2017 
b. Date of map 

 
 

 

 If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 
CMR 10.18). To qualify for a streamlined, 30-day, MESA/Wetlands Protection Act review, please 
complete Section C.1.c, and include requested materials with this Notice of Intent (NOI); OR 
complete Section C.2.f, if applicable. If MESA supplemental information is not included with the NOI, 
by completing Section 1 of this form, the NHESP will require a separate MESA filing which may take 
up to 90 days to review (unless noted exceptions in Section 2 apply, see below). 

 

 

 
 c.  Submit Supplemental Information for Endangered Species Review*  

   1.   Percentage/acreage of property to be altered:  

 
   (a) within wetland Resource Area       

percentage/acreage 

 
   (b) outside Resource Area       

percentage/acreage 

 
  2.   Assessor’s Map or right-of-way plan of site 

 
2.  Project plans for entire project site, including wetland resource areas and areas outside of 

wetlands jurisdiction, showing existing and proposed conditions, existing and proposed 
tree/vegetation clearing line, and clearly demarcated limits of work **   

 

 (a)    Project description (including description of impacts outside of wetland resource area & 
 buffer zone) 

 
(b)    Photographs representative of the site 

 
* Some projects not in Estimated Habitat may be located in Priority Habitat, and require NHESP review (see 
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/regulatory-review/).  Priority Habitat includes habitat for state-listed plants 
and strictly upland species not protected by the Wetlands Protection Act. 
** MESA projects may not be segmented (321 CMR 10.16). The applicant must disclose full development plans even if such plans are 
not required as part of the Notice of Intent process. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 
  

MassDEP File Number 

 
Document Transaction Number 

  
City/Town 

 C. Other Applicable Standards and Requirements (cont’d) 
 

(c)   MESA filing fee (fee information available at 
http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/mesa/mesa_fee_schedule.htm).  
Make check payable to “Commonwealth of Massachusetts - NHESP” and mail to NHESP at 
above address 

 

 

   Projects altering 10 or more acres of land, also submit: 

  (d)  Vegetation cover type map of site 

  (e)   Project plans showing Priority & Estimated Habitat boundaries 

 
 (f)  OR Check One of the Following 

 
1.    Project is exempt from MESA review.   

Attach applicant letter indicating which MESA exemption applies. (See 321 CMR 10.14, 
http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/mesa/mesa_exemptions.htm; 
the NOI must still be sent to NHESP if the project is within estimated habitat pursuant to 
310 CMR 10.37 and 10.59.)         

 

 

  2.    Separate MESA review ongoing.         
a. NHESP Tracking # 

      
b. Date submitted to NHESP 

 
3.  Separate MESA review completed.  

   Include copy of NHESP “no Take” determination or valid Conservation & Management 
   Permit with approved plan.  

 3. For coastal projects only, is any portion of the proposed project located below the mean high water 
 line or in a fish run? 

  a.   Not applicable – project is in inland resource area only   b.   Yes  No 

 If yes, include proof of mailing, hand delivery, or electronic delivery of NOI to either: 

 
South Shore - Cohasset to Rhode Island border, and 
the Cape & Islands: 

 
Division of Marine Fisheries -  
Southeast Marine Fisheries Station 
Attn: Environmental Reviewer 
836 South Rodney French Blvd. 
New Bedford, MA  02744 
Email: DMF.EnvReview-South@state.ma.us  

North Shore - Hull to New Hampshire border: 
 

 
Division of Marine Fisheries -  
North Shore Office 
Attn: Environmental Reviewer 
30 Emerson Avenue 
Gloucester, MA 01930 
Email:  DMF.EnvReview-North@state.ma.us  

 

 

 

 

 Also if yes, the project may require a Chapter 91 license. For coastal towns in the Northeast Region, 
please contact MassDEP’s Boston Office. For coastal towns in the Southeast Region, please contact 
MassDEP’s Southeast Regional Office.   
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 
  

MassDEP File Number 

 
Document Transaction Number 

  
City/Town 

 C. Other Applicable Standards and Requirements (cont’d) 

Online Users: 
Include your 
document 
transaction 
number 
(provided on your 
receipt page) 
with all 
supplementary 
information you 
submit to the 
Department. 

4. Is any portion of the proposed project within an Area of Critical Environmental Concern (ACEC)? 

a.   Yes  No If yes, provide name of ACEC (see instructions to WPA Form 3 or MassDEP 
Website for ACEC locations). Note: electronic filers click on Website. 

       
b. ACEC 

5. Is any portion of the proposed project within an area designated as an Outstanding Resource Water 
 (ORW) as designated in the Massachusetts Surface Water Quality Standards, 314 CMR 4.00? 

 a.   Yes  No 

6. Is any portion of the site subject to a Wetlands Restriction Order under the Inland Wetlands 
 Restriction Act (M.G.L. c. 131, § 40A) or the Coastal Wetlands Restriction Act (M.G.L. c. 130, § 105)? 

a.   Yes  No 

 7. Is this project subject to provisions of the MassDEP Stormwater Management Standards? 

 a.  Yes. Attach a copy of the Stormwater Report as required by the Stormwater Management 
   Standards per 310 CMR 10.05(6)(k)-(q) and check if: 

 1.  Applying for Low Impact Development (LID) site design credits (as described in   
   Stormwater  Management Handbook Vol. 2, Chapter 3) 

 2.  A portion of the site constitutes redevelopment 

  3.  Proprietary BMPs are included in the Stormwater Management System. 

 b.  No. Check why the project is exempt: 

 1.  Single-family house 

 2.  Emergency road repair 

 3.  Small Residential Subdivision (less than or equal to 4 single-family houses or less than 
or   equal to 4 units in multi-family housing project) with no discharge to Critical Areas. 

 D.  Additional Information 

  This is a proposal for an Ecological Restoration Limited Project. Skip Section D and complete 
Appendix A: Ecological Restoration Notice of Intent – Minimum Required Documents (310 CMR 
10.12).  

  Applicants must include the following with this Notice of Intent (NOI). See instructions for details. 

 Online Users: Attach the document transaction number (provided on your receipt page) for any of 
the following information you submit to the Department.  

 1.  USGS or other map of the area (along with a narrative description, if necessary) containing 
sufficient information for the Conservation Commission and the Department to locate the site. 
(Electronic filers may omit this item.)  

 2.  Plans identifying the location of proposed activities (including activities proposed to serve as 
a Bordering Vegetated Wetland [BVW] replication area or other mitigating measure) relative 
to the boundaries of each affected resource area.  
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 
  

MassDEP File Number 
 
Document Transaction Number 

  
City/Town 

 D.  Additional Information (cont’d) 

  3.  Identify the method for BVW and other resource area boundary delineations (MassDEP BVW 
   Field Data Form(s), Determination of Applicability, Order of Resource Area Delineation, etc.), 
    and attach documentation of the methodology.  

 4.  List the titles and dates for all plans and other materials submitted with this NOI. 

 Common Driveway Plan & Profile-Lots 1-4, Century Mill Rd, Bolton, Massachusetts  
a. Plan Title 

 Foresite Engineering 
b. Prepared By 

Scott Hayes 
c. Signed and Stamped by 

 8/11/2020 
d. Final Revision Date 

1"=40' 
e. Scale 

 Sewage Disposal System Design Plan (3 plans, one for each Lot) 
f. Additional Plan or Document Title 

8/15/18-8/22/18 
g. Date 

 5.  If there is more than one property owner, please attach a list of these property owners not 
listed on this form. 

 6.  Attach proof of mailing for Natural Heritage and Endangered Species Program, if needed. 

 7.  Attach proof of mailing for Massachusetts Division of Marine Fisheries, if needed. 

 8.  Attach NOI Wetland Fee Transmittal Form  

 9.  Attach Stormwater Report, if needed.  

  

  

  

  

 E. Fees 
  1.  Fee Exempt: No filing fee shall be assessed for projects of any city, town, county, or district 

   of the Commonwealth, federally recognized Indian tribe housing authority, municipal housing 
   authority, or the Massachusetts Bay Transportation Authority.  

  
Applicants must submit the following information (in addition to pages 1 and 2 of the NOI Wetland 
Fee Transmittal Form) to confirm fee payment:  

 

 

  3561 
2. Municipal Check Number 

9/1/20 
3. Check date 

  3568 
4. State Check Number 

9/1/20 
5. Check date 

  Scott 
6. Payor name on check: First Name 

Goddard 
7. Payor name on check: Last Name 

   

   





















Notification to Abutters Under the 
Massachusetts Wetlands Protection Act  

& Bolton Wetlands Protection Bylaw 
 
In accordance with the second paragraph of Massachusetts General Laws Chapter 131, Section 40 you are 
hereby notified of the following. 
  

A. The name of the applicant is: 21 Century Mill LLC 
 

B. The applicant has filed a Notice of Intent (NOI) with the Conservation Commission for the 
municipality of Bolton, MA seeking permission to alter Areas Subject to Protection under the 
Wetlands Protection Act (General Laws Chapter 131, Section 40). 

 
C. The project scope is:  The construction of 3 single family homes and a common driveway. 

 
D. The address of the lot where the activity is proposed is: Century Mill Road (Assessors Map 3D, 

Parcel 75) 
 

E. Copies of the NOI may be examined at the Bolton Town Hall - Conservation Commission, 
contact the Commission for more information. For more information, call (978-779-3304) 

 
F. Copies of the NOI may be obtained for a reasonable fee from the applicant, by calling (508) 393-

3784 between the hours of 10 and 3 on the following days of the week:  M-F. 
 

G. A public hearing will be held at Bolton Town Hall, 663 Main Street. For information regarding 
the date, time, and place of the public hearing, please contact the Bolton Conservation 
Commission at (978) 779-3304 or the applicant at (508) 393-3784.  

 
 

NOTE:  Notice of the public hearing, including its date, time, and place, will be published at least five (5) 
days in advance in Local Newspaper. 
 
NOTE:  Notice of the public hearing, including the date, time, and place, will be posted in the Town Hall 
not less than forty-eight (48) hours in advance. 
 
Note:  You also may contact your local Conservation Commission or the nearest Department of 
Environmental Protection Regional Office for more information about this application or the Wetlands 
Protection Act.  To contact DEP, call: 
 

 Central Region:  (508) 792-7650  Northeast Region: (978) 694-3200 
 Southeast Region:  (508) 946-2700  Western Region:  (413) 784-1100 

 
	



AFFIDAVIT OF SERVICE 

Under	the	Massachusetts	Wetlands	Protection	
Act	and	the	Bolton	Wetlands	Protection	Bylaw 

I, Kyle Macdonald hereby certify under the pains and penalties of perjury that on 
9/2/2020 I gave notification to abutters in compliance with the second paragraph of 
Massachusetts General Law Chapter 131, Section 40, and the DEP Guide to 
Abutter Notification dating April 8, 1994 in connection with the following matter:  

A Notice of Intent (NOI) was filed under the Massachusetts Wetlands Protection 
Act and the Bolton Wetlands Protection Bylaw by Goddard Consulting LLC with 
the Bolton Conservation Commission on 9/2/2020 for the property located at 0 
Century Mill Road in Bolton, MA.  

The form of the notification, and the list of abutters to whom it was given, and 
their addresses, are attached to this Affidavit of Service.  

(Name)        (Date)  

      

______________________    _____________________ 
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1. Introduction 
 
Goddard Consulting LLC is pleased to submit this Bordering Land Subject to Flooding (BLSF) 
Restoration Plan as part of the overall mitigation package for a proposed project located on Century 
Mill Road in Bolton, Massachusetts. The proposed project involves the construction of three single 
family homes and the widening and paving of an existing gravel driveway. The proposed work will 
require impact within Buffer Zone to Bordering Vegetated Wetland, BLSF, and Riverfront Area. A  
±3,928 sq. ft. BLSF restoration area is proposed to mitigate these impacts.  
 
2. Existing Conditions in BLSF Restoration Area 
The proposed restoration area is an old fill pile next to a pond, that is likely the result of a dredging of 
the pond in the past. This area is currently dominated by black birch, paper birch wild sarsaparilla and 
Canada mayflower.  
 

	
Photo	1:	View	of	the	proposed	restoration	area. 

 
 
3. Restoration Area Construction: 
 
The restoration area shall be constructed in the following steps: 
 

1. Erosion control barriers shall be installed around the entire perimeter of the restoration area 
except for a construction access point on the upgradient side.  

2. Small trees, shrubs and larger groundcover plants shall be dug up and stored for re-planting 
within the completed restoration area. 
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3. The entire restoration area shall be excavated down to a depth of 4-6 inches below the elevation 

of the surrounding BLSF (±309.5 ft). Excavated soil must be stockpiled and/or disposed of 

outside of any Resource Area or Buffer Zone. Suitable topsoil may be stockpiled for re-use in 

the following step. The suitability of the topsoil will be determined by a qualified professional. 

If it is determined that the topsoil is not suitable for re-use, topsoil from other disturbance areas 

within the site can be used. If suitable topsoil is not available on site, topsoil shall be brought in 

from an offsite source. No topsoil from areas with invasive species shall be used within the 

restoration area. 

4. 4-6 inches of suitable topsoil shall be placed on top of excavated area. The elevation of the 

restoration area is not to exceed 310 ft. 

5. Plantings shall be installed according to the below planting list and schematic. Plants saved 

from before excavation shall be planted along with the proposed plantings.  

6. The restoration area shall then be seeded with the seed mix stated in the below planting list.  

7. Once the area is stabilized with 75% or greater vegetative coverage, the erosion controls shall 

be removed.   

 

4. Plant List 
 

The vegetation selected for the restoration area includes species that are native to the area and are also 

found within the surrounding areas.  

 

Trees 

• 8 Red Maple (Acer rubrum) (6-8’ height) 

• 8 Black Birch (Betula lenta) (6-8’ height) 

• 8 White Pine (Pinus strobus) (6-8’ height) 

Shrubs 

• 27 Witch Hazel (Hamamelis virginiana) (30-36” height) 

• 27 Sweetpepper Bush (Clethra alnifolia) (30-36” height) 

 

Seed Mix 

o 8 lb. Ernst Conservation Shade Mix 

 

Plantings shall be placed randomly and not arranged in rows. Trees will be planted on approximately 

12-foot centers. Shrubs will be planted in groups of 3, with groups being planted on approximately 8-

foot centers. Any plants saved from before excavation shall be planted randomly in the remaining open 

areas. The entire area will be seeded with the above listed seed mix after the plantings have been 

installed.  

 

Step 11: Monitoring  
a.       Seasonal monitoring reports shall be prepared for the restoration area by a qualified 

professional for a period of 2 years after installation. This monitoring program will consist of early 

summer and early fall inspections and will include photographs and details about the vitality of the 

restoration area. Monitoring reports shall be submitted to the Commission by October 30th of each 

year. Monitoring reports shall describe, using narratives, plans, and color photographs, the physical 

characteristics of the restoration area with respect to stability, survival of vegetation and plant 

mortality, aerial extent and distribution, species diversity and vertical stratification (i.e. herb, shrub and 

tree layers). 
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b.      At least 75% of the surface area of the restoration area shall be re-established with indigenous 
plant species within two growing seasons. If the restoration area does not meet the 75% re-vegetation 
requirement by the end of the second growing season after installation, the Applicant shall submit a 
remediation plan to the Commission for approval that will achieve, under the supervision of a qualified 
professional, the restoration goals. This plan must include an analysis of why the areas have not 
successfully re-vegetated and how the Applicant intends to resolve the problem. 
 
If there are any questions concerning this submission, please do not hesitate to contact us.  
 
Sincerely, 
 
Goddard Consulting, LLC 
     
 
 
       
Scott Goddard, PWS 
Principal 
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Bordering	Land	Subject	to	Flooding	Restoration	Planting	Plan	
Not	to	Scale	
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I.  Introduction 
 
21 Century Mill Road is the site of an existing single-family home located on 13-acres of level to rolling 

wooded upland and wetlands on Century Mill Road and Hudson Road with approximately 2.5 acres of the 

tract currently under active residential use. The remaining 10 acres are upland and wetland woodland with 

the centerline of Danforth Brook and an abandoned railroad bed along the western boundary, Century 

Mill Road along the southern boundary, an existing business (David Monteiro Contracting at 1 Century 

Mill Road) and dwelling (#185 Hudson Road) and frontage on Hudson Road along the eastern boundary 

and a large mostly undeveloped tract owned by the Boy Scouts of America.  The site is proposed to be 

subdivided into four (4) lots, a backland lot to contain the existing dwelling, and three (3) new dwelling 

lots.  The existing driveway location and alignment are proposed to be utilized and improved to meet the 

Town of Bolton Common Driveway standards to serve the lots and to mitigate drainage impacts. 

 

Soils within the study area of the driveway are identified by the U.S. Natural Resource Conservation 

Service (NRCS) as Ridgebury Fine Sandy Loam, which is characterized by nearly level to gently sloping 

poorly drained soils in depressions and shallow drainageways of uplands that formed in compact glacial 

till. Major limitations of this soil group are related to wetness, slow permeability and stoniness. On site 

deep observation tests were performed in October of 2017 and showed estimated seasonal high 

groundwater in the vicinity of the driveway to be at approximately 60” in closest proximity to the driveway 

(DTH 1017-1 on Lot 3).    

 

Topography is level to very gentle in the area of the driveway. Surface drainage is ultimately tributary to 

Danforth Brook; however, a portion of the site drains east and thence to a culvert under Century Mill 

Road to a Danforth Brook tributary to the east of the driveway entrance, and a portion of the site flows 

west Danforth Brook directly and thence under Century Mill Road.   

 
The drainage study area is limited to the extents of proposed common driveway construction and contains 

the existing gravel driveway serving the house plus the extents of proposed common driveway 

improvements. The change in surface cover from a compacted gravel driveway and woodland to less 

pervious surface covers of pavement and grass shoulders will increase the rate and volume of runoff from 

the site if unmitigated.   

 



Increase in runoff is proposed to be mitigated by utilizing a Low Impact Development (LID) design Best 

Management Practices (BMP’s) in the form of limiting site disturbance to the extent necessary for 

development, utilizing a porous asphalt paving for the drainage system which is comprised of a porous 

asphalt wearing surface over an engineered crushed stone bed reservoir beneath for attenuation and 

infiltration of driveway runoff.  Increases in the rate and volume of runoff will be managed with the 

selected BMP.  The hydrologic analysis was performed on the pre-development and post-development 

study areas for the 2-yr, 10-yr and 100-yr design storms.     

 

 

II. Methodology & References 
 

Methodology:  

 

 SCS TR-55 & SCS TR-20 utilizing HydroCAD (v 10.0) software. 

 

References: 

 

 A Guide to Hydrologic Analysis Using SCS Methods, Richard McCuen, copyright 1982, Prentice 

 Hall, Inc.   

 
 Natural Resources Conservation Service (NRCS), Web Soil Survey 

 

 USGS Quadrangle Map, Hudson, Massachusetts, 1987 

  

 Rawls Infiltration Rates, Rawls Brakensiek and Saxton, 1982  



III. Results 

 

The drainage study area was divided into two (2) sections (or sub catchments as they are referred to in 

the HydroCAD software) each of which drains to a different off-site location.  Under pre-development 

conditions these areas are: 

 

Subcatchment 1S draining off site west (west side driveway drainage) 

Subcatchment 2S draining off site east (east side driveway drainage) 

Reach 50R (combined total off-site drainage) 

 

Under post development conditions, the entirety of the driveway area including paving and 2-ft grass 

shoulders drain to the proposed subsurface stone reservoir beneath the porous asphalt wearing surface. 

The stone bed reservoir has been designed to attenuate up to a 100-yr design storm with no off-site 

discharge from the study area for any of the design storms analyzed. 

 

Comparison of the off-site rates and volumes of runoff under pre-development conditions to the off-

site runoff to the same areas under post-development conditions illustrates the effectiveness of the 

proposed stormwater controls.  The results in Table 1 show that runoff rates and volumes are 

effectively maintained at similar values by the proposed drainage system. 

  



TABLE 1 

Pre-development & Post-development Runoff Rates and Volumes 
 

 

2-YR DESIGN STORM  PRE-DEVELOPMENT  POST-DEVELOPMENT 

     Q (cfs)  V (cu-ft)  Q (cfs)  V (cu-ft)

  

Off-site West (1S)   0.18  560   0  0 

Off-site East (2S)   0.22  695   0  0 

Cumulative Off-site flow (50R) 0.40  1,255   0  0  

 

 
10-YR DESIGN STORM  PRE-DEVELOPMENT  POST-DEVELOPMENT 

     Q (cfs)  V (cu-ft)  Q (cfs)  V (cu-ft)

  

Off-site West (1S)   0.27  887   0  0 

Off-site East (2S)   0.38  1,192   0  0 

Cumulative Off-site flow (50R) 0.65  2,078   0  0  

 

 

100-YR DESIGN STORM  PRE-DEVELOPMENT  POST-DEVELOPMENT 

     Q (cfs)  V (cu-ft)  Q (cfs)  V (cu-ft)

  

Off-site West (1S)   0.43  1,431   0  0 

Off-site East (2S)   0.64  2,053   0  0 

Cumulative Off-site flow (50R) 1.07  3,484   0  0  

  



IV. Conclusions 
The proposed drainage system adequately controls both the rate and volume of runoff from proposed 

site improvements at the proposed 21 Century Mill Road common driveway.  There is no increase in 

runoff rate or volume from the site above predevelopment rates and volumes to the same off-site areas.  

The storm water management controls proposed adequately detain and recharge the increase in runoff 

generated by development to lesser rates and volumes as under predevelopment conditions through on-

site infiltration.  All storm water controls have been sized to properly manage storm events up to and 

including the 100-year, 24-hour design storm.  Runoff rates and volumes from the site are reduced or 

maintained following development and runoff quality is improved or maintained through 

implementation of proposed Low Impact Development (LID) design.  The proposed drainage system 

has been designed in compliance with the Massachusetts Stormwater Management Policy and Standards. 

 

  



APPENDIX A 
 

DEP STORMWATER MANAGEMENT STANDARDS COMPLIANCE 
 
 
Standard 1: No new untreated stormwater discharges; no erosion or scour to wetland resource areas 
proposed by construction activities. 
 
 
Standard 2:  Peak rate attention.  Stormwater calculations performed for the, 2-yr, 10-yr, and 100-yr 24-
hr design storms; no increase in peak rate runoff rates or volumes; no increase in off-site flooding during 
the 100-yr storm. 
 
 
Standard 3:  Recharge.  Required recharge volume (HSG C) = Target Depth Factor, F x Total Post 
Development Impervious Area = 0.25”/12”/ft  x 6,794 s.f. = 142 cubic feet. Storage volume of 
crushed stone reservoir = 2,853 cubic feet; standard met. 
 
 
Standard 4:  Water Quality.  Required water quality volume is 1” (critical areas – cold water fishery) of 
runoff over tributary area: 
 
To Driveway Reservoir:  8,660 s.f. x 1.0”/12”/ft =  722 cubic feet  
 
Storage capacity of stone reservoir underlying porous asphalt = 2,853 cubic feet >> than 722 cubic feet 
min. req’d.  
 
80% or greater TSS removal provided by porous asphalt BMP. 
 
 
Standard 5:  Land Uses With Higher Potential Pollutant Loads. (Not Applicable) 
 
 
Standard 6:  Critical Areas. Standard met. 1” of runoff utilized for required recharge in Standard 3. 80% 
TSS Removal provided in selected BMP. Porous asphalt is a recommended BMP in critical areas. 
 
 
Standard 7:  Redevelopment and Other Projects Subject to the Standards to the maximum extent 
practicable. Not applicable, project complies with the Standards. 
 
 
Standard 8:  Construction Period Pollution Prevention and Erosion and Sedimentation Control. 
Provided on project plans.   
 
 
Standard 9:  Stormwater Operation & Maintenance Plan.  Provided; included in this report. 
 
 
Standard 10:  Prohibition of Illicit Discharges: 



Illicit Discharge Compliance Statement 
 

(1) Prohibition of Illicit Discharges.  

 

(a) Prohibition. No person shall throw, drain, discharge, cause to be discharged, or allow 

others under their control to discharge into the storm sewer system or watercourse any 

materials other than stormwater, including but not limited to pollutants or waters containing 

pollutants.  

 

(b) Exemptions. The following non-stormwater discharges are excluded from (a) above:  

 

(1) waterline flushing or other potable water sources;  

 

(2) landscape irrigation or lawn watering;  

 

(3) diverted, natural riparian habitat and/or wetland flows;  

 

(4) rising ground water, ground water infiltration to storm drains, and/or uncontaminated 

pumped groundwater;  

 

(5)foundation or footing drains (not including active ground water dewatering systems) and 

crawl space pumps;  

 

(6) air conditioning condensation;  

 

(7) springs;  

 

(8) other water sources determined by the Massachusetts Department of Environmental 

Protection, in writing, as not containing pollutants that cause or contribute to waterway 

degradation, including but not limited to a violation of applicable water quality standards 

and/or degradation of the biotic integrity of surface water bodies and their floodplains.  
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POROUS PAVEMENT OPERATION AND MAINTENANCE PROTOCOL 
 

General Maintenance 
The primary goal of porous pavement maintenance is to prevent the pavement surface 
and/or the underlying infiltration bed from being clogged with fine sediments. To keep the 
system clean throughout the year and prolong its lifespan, the pavement surface should be 
vacuumed biannually with a commercial cleaning unit. All inlet structures within or 
draining to the infiltration beds should also be cleaned out on a biannual basis. 

 

 
Figure 1: Routine and adequate maintenance has allowed the porous asphalt parking lot at 

the Morris Arboretum to still be effective 20 years after installation. 
 
Planted areas adjacent to porous pavement should be well maintained to prevent soil 
washout onto the pavement. If any washout does occur it should be cleaned off the 
pavement immediately to prevent further clogging of the pores. Furthermore, if any bare 
spots or eroded areas are observed within the planted areas, they should be replanted 
and/or stabilized at once. Planted areas should be inspected on a semi-annual basis. All 
trash and other litter that is observed during these inspections should be removed. 

 
Superficial dirt does not necessarily clog the pavement voids. However, dirt that is ground 
in repeatedly by tires can lead to clogging. Therefore, trucks or other heavy vehicles 
should be prevented from tracking or spilling dirt onto the pavement. Furthermore, all 
construction or hazardous materials carriers should be prohibited from entering a porous 
pavement lot. 
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Descriptive signage is recommended to maintain institutional memory of porous pavement 

 

 
Figure 2: Example of soil wash-on/dumping from unstabilized landscaping. 

 
Vacuuming 
FORESITE recommends vacuuming porous asphalt and concrete pavement with a vacuum 
sweeper on a biannual basis. Acceptable types of vacuum sweepers include the Elgin 
Whirlwind and the Allianz Model 650.  Though much less effective than “pure” vacuum 
sweepers, regenerative air sweepers, such as the Tymco Model 210, Schwarze 348, 
Victory, and others, are sometimes used.  These units contain a blower system that 
generates a high velocity air column, which forces the air against the pavement at an angle, 
creating a 'peeling’ or 'knifing' effect.  The high volume air blast loosens the debris from 
the pavement surface, then transports it across the width of the sweeping head and lifts it 
into the containment hopper via a suction tube. Thus, sediment and debris are loosened 
from the pavement and sucked into the unit. (Note: simple broom sweepers are not 
recommended for porous pavement maintenance.) 

 
If the pavement surface has become significantly clogged such that routine vacuum 
sweeping does not restore permeability, then a more intensive level of treatment may be 
required.  Recent studies have revealed the usefulness of washing porous pavements with 
clean, low pressure water, followed by immediate vacuuming. Combinations of washing 
and vacuuming techniques have proved effective in cleaning both organic clogging as well 
as sandy clogging.  Research in Florida found that a “power head cone nozzle” that 
“concentrated the water in a narrowly rotating cone” worked best.  (Note: if the pressure of 
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the washing nozzle is too great, contaminants may be driven further into the porous 
surface.)  Maintenance crews are encouraged to determine the most effective strategy of 
cleaning their porous installations. 

 

 
Figure 3: Photo of Elgin Whirlwind Vacuum Air Sweeper, example of effective 

vacuuming device 
 
For smaller installations, such as sidewalks, plazas, or small parking lots, “walk behind” 
vacuum units may prove most effective. Though these units can be loud and somewhat 
messy to the operator due to the lack of dust suppression, they are also relatively easy to 
operate and inexpensive. Examples of acceptable “walk behind” units include the Billy 
Goat models, the 5700 industrial-strength Scrubber by Tennant, and the sidewalk class 
vacuum sweepers made by Nilfisk, Advance and Hako. If “walk behind” units are used, it 
is recommended that the scrub pressure be kept relatively low. The dirtiest areas may need 
to be power washed after scrubbing to get out the dirt that has been deeply ground in. 

 
Winter Maintenance 
Winter maintenance for a porous parking lot may be necessary, but is usually less intensive 
than that required for a standard asphalt lot.  By its very nature, a porous pavement system 
with subsurface aggregate bed has superior snow melting characteristics than does standard 
pavement. Therefore, ice and light snow accumulation are generally not as problematic. 
However, snow will accumulate during heavier storms. Abrasives such as sand or cinders 
should not be applied on or adjacent to the porous pavement.  Snow plowing is necessary 
for significant snow accumulation, but should be done carefully (i.e. by setting the blade 
slightly higher than usual, about an inch).  Standard road salt is acceptable for use as a 
deicer on porous pavement, although a non-toxic, organic deicer, applied either as a 
blended, magnesium chloride-based liquid product or as pretreated rock salt, is 
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recommended. Acceptable liquid deicers include Magic-O, Ice B’ Gone, Ice Ban, and 
Geomelt, among others.  Magic Salt is an example of an acceptable pretreated salt product. 
Other acceptable deicer alternatives to standard sodium chloride include calcium chloride, 
magnesium chloride, potassium chloride, urea, and calcium magnesium acetate. Follow 
supplier recommendations when applying deicers to pavement. 

 

 
 
 

 
Figures 4 and 5: Neither the porous asphalt parking lot at the University of Rhode Island 
nor the one at the Ford Rouge Plant in Dearborn, Michigan have experienced significant 

snow accumulations on the pavement after multiple harsh winters. 
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Repairs 
Potholes in the porous pavement are extremely unlikely, though settling might occur if a 
soft spot in the subgrade is not removed during construction. For damaged areas of less 
than 50 square feet, a declivity could be patched by any means suitable with standard 
pavement, with the loss of porosity of that area being insignificant. The declivity can also 
be filled with porous mix. If an area greater than 50 SF is in need of repair, approval of 
patch type must be sought from either the engineer or owner. Under no circumstance is the 
pavement surface to ever be seal coated. Any required repair of drainage structures should 
be done promptly to ensure continued proper functioning of the system. 

 
 
With minimal maintenance, porous bituminous asphalt can function effectively for well 
over 20 years.  However, in the event that maintenance of the porous pavement is 
neglected and it becomes clogged over time, the Owner shall vacuum the lot until the 
original permeability is restored. (If the original permeability of the lot cannot be restored, 
the pavement should be removed and replaced with a new porous mix.) Recent research 
has shown that one of the most effective ways of restoring porous pavement is applying a 
pressurized dose of a non-toxic detergent cleaning solution, allowing adequate soak time, 
and then vacuuming with a high performance unit (Elgin Whirlwind and the Allianz Model 
650). Once again, it is important to note that high pressure washing may drive 
contaminants further into the porous surface and even into the underlying aggregate. It is 
therefore recommended that, prior to vacuum sweeping, a low performance pressure 
washer is used to get the solution to break the surface tension and reach into the pores. 

 
 

 
Figure 6: Standard bituminous patch in porous asphalt parking lot. This lot was 

constructed with an unmodified porous mix (i.e. no polymer modification) and had rutted 
in the center of the aisle due to construction traffic. 



6�

 
 
 
• Summary 

 
o Prevent Clogging of Pavement Surface with Sediment 

• Vacuum pavement twice per year 
• Maintain planted areas adjacent to pavement 

x Immediately clean any soil deposited on pavement 
• Do not allow construction staging, soil/mulch storage, etc. on 

unprotected pavement surface 
• Clean inlets draining to the subsurface bed twice per year 

 
o Snow/Ice Removal 

• Porous pavement systems generally perform better and 
require less treatment than standard pavements 

• Do not apply abrasives such as sand or cinders on or 
adjacent to porous pavement 

• Snow plowing is fine but should be done carefully (i.e. set the 
blade slightly higher than usual) 

• Salt application is acceptable, although more 
environmentally-benign deicers are preferable 

 
o Repairs 

• Surface should never be seal-coated 
• Inspect for pavement rutting/raveling on an annual basis 

(some minor ruts may occur in the porous pavement from 
stationary wheel rotation) 

• Damaged areas less than 50 square feet can be patched with 
porous or standard asphalt 

• Larger areas should be patched with an approved porous 
asphalt 



(C) Copyright 2016, Trimble Navigation Limited, OpenStreetMap contributors
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

4,432 96 Gravel surface, HSG C  (1S, 2S)
4,228 73 Woods, Fair, HSG C  (1S, 2S)
8,660 85 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B

8,660 HSG C 1S, 2S
0 HSG D
0 Other

8,660 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Subcatchment
Numbers

0 0 4,432 0 0 4,432 Gravel surface 1
S,
 
2
S

0 0 4,228 0 0 4,228 Woods, Fair 1
S,
 
2
S

0 0 8,660 0 0 8,660 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=3,231 sf   0.00% Impervious   Runoff Depth>2.08"Subcatchment 1S: OFF SITE WEST
   Flow Length=30'   Slope=0.0200 '/'   Tc=6.0 min   CN=89   Runoff=0.18 cfs  560 cf

Runoff Area=5,429 sf   0.00% Impervious   Runoff Depth>1.54"Subcatchment 2S: OFF SITE EAST
   Flow Length=50'   Slope=0.0200 '/'   Tc=6.0 min   CN=82   Runoff=0.22 cfs  695 cf

   Inflow=0.40 cfs  1,255 cfReach 50R: TOTAL OFF SITE
   Outflow=0.40 cfs  1,255 cf

Total Runoff Area = 8,660 sf   Runoff Volume = 1,255 cf   Average Runoff Depth = 1.74"
100.00% Pervious = 8,660 sf     0.00% Impervious = 0 sf
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Summary for Subcatchment 1S: OFF SITE WEST

Runoff = 0.18 cfs @ 12.09 hrs,  Volume= 560 cf,  Depth> 2.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-YR Rainfall=3.20"

Area (sf) CN Description
2,216 96 Gravel surface, HSG C
1,015 73 Woods, Fair, HSG C
3,231 89 Weighted Average
3,231 100.00% Pervious Area

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

0.2 10 0.0200 0.87 Sheet Flow, TR-55 Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.20"

0.5 20 0.0200 0.71 Shallow Concentrated Flow, Overland flow
Woodland   Kv= 5.0 fps

0.7 30 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 2S: OFF SITE EAST

Runoff = 0.22 cfs @ 12.09 hrs,  Volume= 695 cf,  Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-YR Rainfall=3.20"

Area (sf) CN Description
2,216 96 Gravel surface, HSG C
3,213 73 Woods, Fair, HSG C
5,429 82 Weighted Average
5,429 100.00% Pervious Area

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

0.2 10 0.0200 0.87 Sheet Flow, SHEET FLOW
Smooth surfaces   n= 0.011   P2= 3.20"

0.9 40 0.0200 0.71 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 50 Total,  Increased to minimum Tc = 6.0 min

Summary for Reach 50R: TOTAL OFF SITE

Inflow Area = 8,660 sf, 0.00% Impervious,  Inflow Depth > 1.74"    for  2-YR event
Inflow = 0.40 cfs @ 12.09 hrs,  Volume= 1,255 cf
Outflow = 0.40 cfs @ 12.09 hrs,  Volume= 1,255 cf,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=3,231 sf   0.00% Impervious   Runoff Depth>3.29"Subcatchment 1S: OFF SITE WEST
   Flow Length=30'   Slope=0.0200 '/'   Tc=6.0 min   CN=89   Runoff=0.27 cfs  887 cf

Runoff Area=5,429 sf   0.00% Impervious   Runoff Depth>2.63"Subcatchment 2S: OFF SITE EAST
   Flow Length=50'   Slope=0.0200 '/'   Tc=6.0 min   CN=82   Runoff=0.38 cfs  1,192 cf

   Inflow=0.65 cfs  2,078 cfReach 50R: TOTAL OFF SITE
   Outflow=0.65 cfs  2,078 cf

Total Runoff Area = 8,660 sf   Runoff Volume = 2,078 cf   Average Runoff Depth = 2.88"
100.00% Pervious = 8,660 sf     0.00% Impervious = 0 sf
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Summary for Subcatchment 1S: OFF SITE WEST

Runoff = 0.27 cfs @ 12.09 hrs,  Volume= 887 cf,  Depth> 3.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.50"

Area (sf) CN Description
2,216 96 Gravel surface, HSG C
1,015 73 Woods, Fair, HSG C
3,231 89 Weighted Average
3,231 100.00% Pervious Area

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

0.2 10 0.0200 0.87 Sheet Flow, TR-55 Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.20"

0.5 20 0.0200 0.71 Shallow Concentrated Flow, Overland flow
Woodland   Kv= 5.0 fps

0.7 30 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 2S: OFF SITE EAST

Runoff = 0.38 cfs @ 12.09 hrs,  Volume= 1,192 cf,  Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.50"

Area (sf) CN Description
2,216 96 Gravel surface, HSG C
3,213 73 Woods, Fair, HSG C
5,429 82 Weighted Average
5,429 100.00% Pervious Area

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

0.2 10 0.0200 0.87 Sheet Flow, SHEET FLOW
Smooth surfaces   n= 0.011   P2= 3.20"

0.9 40 0.0200 0.71 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 50 Total,  Increased to minimum Tc = 6.0 min

Summary for Reach 50R: TOTAL OFF SITE

Inflow Area = 8,660 sf, 0.00% Impervious,  Inflow Depth > 2.88"    for  10-YR event
Inflow = 0.65 cfs @ 12.09 hrs,  Volume= 2,078 cf
Outflow = 0.65 cfs @ 12.09 hrs,  Volume= 2,078 cf,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=3,231 sf   0.00% Impervious   Runoff Depth>5.31"Subcatchment 1S: OFF SITE WEST
   Flow Length=30'   Slope=0.0200 '/'   Tc=6.0 min   CN=89   Runoff=0.43 cfs  1,431 cf

Runoff Area=5,429 sf   0.00% Impervious   Runoff Depth>4.54"Subcatchment 2S: OFF SITE EAST
   Flow Length=50'   Slope=0.0200 '/'   Tc=6.0 min   CN=82   Runoff=0.64 cfs  2,053 cf

   Inflow=1.07 cfs  3,484 cfReach 50R: TOTAL OFF SITE
   Outflow=1.07 cfs  3,484 cf

Total Runoff Area = 8,660 sf   Runoff Volume = 3,484 cf   Average Runoff Depth = 4.83"
100.00% Pervious = 8,660 sf     0.00% Impervious = 0 sf
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Summary for Subcatchment 1S: OFF SITE WEST

Runoff = 0.43 cfs @ 12.09 hrs,  Volume= 1,431 cf,  Depth> 5.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=6.60"

Area (sf) CN Description
2,216 96 Gravel surface, HSG C
1,015 73 Woods, Fair, HSG C
3,231 89 Weighted Average
3,231 100.00% Pervious Area

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

0.2 10 0.0200 0.87 Sheet Flow, TR-55 Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.20"

0.5 20 0.0200 0.71 Shallow Concentrated Flow, Overland flow
Woodland   Kv= 5.0 fps

0.7 30 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 2S: OFF SITE EAST

Runoff = 0.64 cfs @ 12.09 hrs,  Volume= 2,053 cf,  Depth> 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=6.60"

Area (sf) CN Description
2,216 96 Gravel surface, HSG C
3,213 73 Woods, Fair, HSG C
5,429 82 Weighted Average
5,429 100.00% Pervious Area

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

0.2 10 0.0200 0.87 Sheet Flow, SHEET FLOW
Smooth surfaces   n= 0.011   P2= 3.20"

0.9 40 0.0200 0.71 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 50 Total,  Increased to minimum Tc = 6.0 min

Summary for Reach 50R: TOTAL OFF SITE

Inflow Area = 8,660 sf, 0.00% Impervious,  Inflow Depth > 4.83"    for  100-YR event
Inflow = 1.07 cfs @ 12.09 hrs,  Volume= 3,484 cf
Outflow = 1.07 cfs @ 12.09 hrs,  Volume= 3,484 cf,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

1,866 74 >75% Grass cover, Good, HSG C  (1S)
6,794 98 Paved parking, HSG C  (1S)
8,660 93 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B

8,660 HSG C 1S
0 HSG D
0 Other

8,660 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

0 0 1,866 0 0 1,866 >75% Grass 
cover, Good

0 0 6,794 0 0 6,794 Paved parking
0 0 8,660 0 0 8,660 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.01 hrs, 1501 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=8,660 sf   78.45% Impervious   Runoff Depth>2.31"Subcatchment 1S: DRIVEWAY
   Tc=0.1 min   CN=93   Runoff=0.67 cfs  1,669 cf

Peak Elev=308.91'  Storage=882 cf   Inflow=0.67 cfs  1,669 cfPond 10P: POROUS ASPHALT
   Outflow=0.03 cfs  1,046 cf

Total Runoff Area = 8,660 sf   Runoff Volume = 1,669 cf   Average Runoff Depth = 2.31"
21.55% Pervious = 1,866 sf     78.45% Impervious = 6,794 sf
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Summary for Subcatchment 1S: DRIVEWAY

Runoff = 0.67 cfs @ 12.00 hrs,  Volume= 1,669 cf,  Depth> 2.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.20"

Area (sf) CN Description
6,794 98 Paved parking, HSG C
1,866 74 >75% Grass cover, Good, HSG C
8,660 93 Weighted Average
1,866 21.55% Pervious Area
6,794 78.45% Impervious Area

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

0.1 Direct Entry, Porous asphalt

Summary for Pond 10P: POROUS ASPHALT

Inflow Area = 8,660 sf, 78.45% Impervious,  Inflow Depth > 2.31"    for  2-YR event
Inflow = 0.67 cfs @ 12.00 hrs,  Volume= 1,669 cf
Outflow = 0.03 cfs @ 10.90 hrs,  Volume= 1,046 cf,  Atten= 96%,  Lag= 0.0 min
Discarded = 0.03 cfs @ 10.90 hrs,  Volume= 1,046 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Peak Elev= 308.91' @ 14.43 hrs   Surf.Area= 6,794 sf   Storage= 882 cf

Plug-Flow detention time= 184.2 min calculated for 1,045 cf (63% of inflow)
Center-of-Mass det. time= 110.5 min ( 868.1 - 757.5 )

Volume Invert Avail.Storage Storage Description
#1 308.54' 3,472 cf Custom Stage Data (Prismatic) Listed below (Recalc)

9,919 cf Overall  x 35.0% Voids

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

308.54 6,794 0 0
309.00 6,794 3,125 3,125
309.50 6,794 3,397 6,522
310.00 6,794 3,397 9,919

Device Routing     Invert Outlet Devices
#1 Discarded 308.54' 0.170 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 10.90 hrs  HW=308.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)
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Time span=5.00-20.00 hrs, dt=0.01 hrs, 1501 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=8,660 sf   78.45% Impervious   Runoff Depth>3.51"Subcatchment 1S: DRIVEWAY
   Tc=0.1 min   CN=93   Runoff=1.00 cfs  2,530 cf

Peak Elev=309.19'  Storage=1,534 cf   Inflow=1.00 cfs  2,530 cfPond 10P: POROUS ASPHALT
   Outflow=0.03 cfs  1,160 cf

Total Runoff Area = 8,660 sf   Runoff Volume = 2,530 cf   Average Runoff Depth = 3.51"
21.55% Pervious = 1,866 sf     78.45% Impervious = 6,794 sf
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Summary for Subcatchment 1S: DRIVEWAY

Runoff = 1.00 cfs @ 12.00 hrs,  Volume= 2,530 cf,  Depth> 3.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.50"

Area (sf) CN Description
6,794 98 Paved parking, HSG C
1,866 74 >75% Grass cover, Good, HSG C
8,660 93 Weighted Average
1,866 21.55% Pervious Area
6,794 78.45% Impervious Area

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

0.1 Direct Entry, Porous asphalt

Summary for Pond 10P: POROUS ASPHALT

Inflow Area = 8,660 sf, 78.45% Impervious,  Inflow Depth > 3.51"    for  10-YR event
Inflow = 1.00 cfs @ 12.00 hrs,  Volume= 2,530 cf
Outflow = 0.03 cfs @ 9.85 hrs,  Volume= 1,160 cf,  Atten= 97%,  Lag= 0.0 min
Discarded = 0.03 cfs @ 9.85 hrs,  Volume= 1,160 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Peak Elev= 309.19' @ 15.61 hrs   Surf.Area= 6,794 sf   Storage= 1,534 cf

Plug-Flow detention time= 178.4 min calculated for 1,159 cf (46% of inflow)
Center-of-Mass det. time= 84.6 min ( 833.6 - 749.0 )

Volume Invert Avail.Storage Storage Description
#1 308.54' 3,472 cf Custom Stage Data (Prismatic) Listed below (Recalc)

9,919 cf Overall  x 35.0% Voids

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

308.54 6,794 0 0
309.00 6,794 3,125 3,125
309.50 6,794 3,397 6,522
310.00 6,794 3,397 9,919

Device Routing     Invert Outlet Devices
#1 Discarded 308.54' 0.170 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 9.85 hrs  HW=308.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)
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Time span=5.00-20.00 hrs, dt=0.01 hrs, 1501 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=8,660 sf   78.45% Impervious   Runoff Depth>5.44"Subcatchment 1S: DRIVEWAY
   Tc=0.1 min   CN=93   Runoff=1.51 cfs  3,929 cf

Peak Elev=309.68'  Storage=2,716 cf   Inflow=1.51 cfs  3,929 cfPond 10P: POROUS ASPHALT
   Outflow=0.03 cfs  1,278 cf

Total Runoff Area = 8,660 sf   Runoff Volume = 3,929 cf   Average Runoff Depth = 5.44"
21.55% Pervious = 1,866 sf     78.45% Impervious = 6,794 sf
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Summary for Subcatchment 1S: DRIVEWAY

Runoff = 1.51 cfs @ 12.00 hrs,  Volume= 3,929 cf,  Depth> 5.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR Rainfall=6.60"

Area (sf) CN Description
6,794 98 Paved parking, HSG C
1,866 74 >75% Grass cover, Good, HSG C
8,660 93 Weighted Average
1,866 21.55% Pervious Area
6,794 78.45% Impervious Area

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

0.1 Direct Entry, Porous asphalt

Summary for Pond 10P: POROUS ASPHALT

Inflow Area = 8,660 sf, 78.45% Impervious,  Inflow Depth > 5.44"    for  100-YR event
Inflow = 1.51 cfs @ 12.00 hrs,  Volume= 3,929 cf
Outflow = 0.03 cfs @ 8.54 hrs,  Volume= 1,278 cf,  Atten= 98%,  Lag= 0.0 min
Discarded = 0.03 cfs @ 8.54 hrs,  Volume= 1,278 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Peak Elev= 309.68' @ 17.11 hrs   Surf.Area= 6,794 sf   Storage= 2,716 cf

Plug-Flow detention time= 183.9 min calculated for 1,277 cf (33% of inflow)
Center-of-Mass det. time= 57.2 min ( 798.8 - 741.6 )

Volume Invert Avail.Storage Storage Description
#1 308.54' 3,472 cf Custom Stage Data (Prismatic) Listed below (Recalc)

9,919 cf Overall  x 35.0% Voids

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

308.54 6,794 0 0
309.00 6,794 3,125 3,125
309.50 6,794 3,397 6,522
310.00 6,794 3,397 9,919

Device Routing     Invert Outlet Devices
#1 Discarded 308.54' 0.170 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 8.54 hrs  HW=308.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)



























































































































































Rebecca Longvall
Conservation Agent
Town of Bolton
663 Main Street
Bolton, MA 01740

Date:  June 17, 2019

Job:  19-0530
  Potential Vernal Pool Evaluation 21 Century   
   Mill Road

Dear Ms. Longvall,

It was a pleasure to see you on June 6 at 21 Century Mill Road 
with two members of your Commission and Mr. Goddard. As 
I understand the situation for which you’ve engaged my help, 
the land owner has done some work in the wetland features 
south of, and adjacent to the existing shed, and there is con-
cern that this may have caused vernal pool habitat to be altered 
to the point of ceasing to provide wildlife habitat function. 
I am approaching the evaluation of this site with the goal of 
giving you an opinion on whether these wetlands are likely to 
have funtioned as vernal pool habitat prior to any work that 
was done in and adjacent to the wetlands, circa 2016.

In reviewing the maps to prepare for our site visit, I found it 
rather di!cult to determine what the two Potential Vernal 
Pool loci in the MassGIS data represent. "ere are no clearly 
discernable wet depressions on the aerial photographs at the 
indicated points. In evaluating the whole site, there do appear 
to be wetland features that may have been the feature intended 
for marking as PVPs, including the Additional Wetlands Con-
sidered, shown on the map on the following page, and what 
may actually be an evergreen tree shadow, which is a fairly 
common source of comission across the Potential Vernal Pool 
data. I’ll say that I’m biased against #nding errors in those data, 
having actually performed the Potential Vernal Pool survey in 
2001, but will readily admit that the data are not perfect.

"e two wetlands of particular concern on this site, south of 
the existing shed, do not have a strong signature on the aerial 
photograph, though it’s not out the question that they were 
picked up in the photo-interpretation, because stereo pho-
to pairs were used and they show site topography well. It is 
therefore not clear that these depressions were picked up as 
the indicated Potential Vernal Pools, though it’s not out of the 
question that they were.

Matt Burne
80 Cross Street

Malden, MA 02148

mattburne.com

mattburne@gmail.com
978.234.2476



Current MassGIS Google Orthoimage of project site, MassGIS OLIVER

PVPs

Wetlands at shed

Additional wetlands 
considered

Our site visit began with a walk into the eastern of two basins immediately adjacent to the ex-
isting shed. !ere was indication of "ooding in the basin, and leaf staining that showed water 
present for extended periods, though no standing water was present at the time of our visit. As we 
visited in early June and we have had a notably wet spring, my opinion is that the basin does not 
function as vernal pool habitat, a point on which we all agree. !e second, western-most, basin 
was similar to the #rst.

!e question, then, is whether work done within the last couple of years had the e$ect of altering 
the hydroperiod of these basins, resulting in the relative lack of water that we saw on our site visit. 
!ough this is certainly speculative, my opinion is that it is unlikely to be the case that enough #ll 
was placed to raise the basin pro#le enough to signi#cantly alter the hydroperiod of these basins. 
I believe that it would have taken rather a lot of #ll to accomplish that, and that the basins would 
therefore have been much more obvious on earlier aerial photographs. I did consult the 2001 ae-
rial photos in the MassGIS, which are the photo series actually used for the Potential Vernal Pool 
Survey, and did not see features that were markedly di$erent from the current orthoimage above. 



!e other thing that strikes me about the basins is the density and species richness of wetland 
plants growing in throughout. I have a hard time imagining that all of the plants growing in the 
basin would have been able to establish in just a couple of growing seasons if a large quantity of 
"ll had been placed to dramatically alter the basin depth to the point where a functional vernal 
pool’s hydroperiod could be altered in such a fashion.

We discussed the likelihood that these basins were created by gravel extraction in the past. My 
sense (again, speculative) is that these basins were dug rather near the typical high water mark for 
the groundwater table, and that they express standing water when groundwater is high and likely 
respond to relatively minor #uctuation in groundwater levels.

While on site, we also visited the two #agged wetlands indicated as “Additional wetlands consid-
ered” in the photo on page 2. Similar to the depressions at the shed, these are wet enough to be 
picked up as wetlands, but do not have the hydrology to support vernal pool breeding amphibi-
ans. It is possible that these were the features picked up in the Potential Vernal Pool data, and that 
they simply fail to meet the hydrological criteria for functioning as vernal pool habitat.

!e property at 21 Century Mill Road has several wetland features that have vernal pool-like 
characteristics, but that do not appear to meet the hydrological criteria of the Vernal Pool Certi"-
cation Guidelines.

I hope that I have provided you with an adequate evaluation of the situation on which you are 
seeking input. If there are additional questions or points that you would like me to address in this 
review, please let me know. 

!ank you very much for this opportunity to help the Bolton Conservation Commission with an 
evaluation of an unusual situation, and if there are other projects on which I can provide assis-
tance, please don’t hesitate to contact me.

Sincerely,

Matt Burne










