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One Highwood Drive, Suite 301 
Tewksbury, Massachusetts 01876 

Office 978.770.2031 
Facsimile 978.770.2056 

 
 

August 17, 2016 
 

Mr. Gino Carlucci 
Town Planner 
Town of Dover 
5 Springdale Avenue 
Dover, MA 02030 

 
Subject: Responses to Stormwater Design Review Comments 
 Dover Landfill Solar Project 
 Dover, Massachusetts 
 
Dear Mr. Carlucci, 
 
On behalf of BWC Buckmaster Pond, LLC, Kennedy/Jenks Consultants, Inc. 
(Kennedy/Jenks) has prepared this responses to the Dover landfill solar project 
stormwater design review comments provided by Tata and Howard, Inc. (Tata & 
Howard) on August 9, 2016.  Attached to this response letter is an updated Stormwater 
Report (Rev 1.) dated August 17, 2016. 
 
Comment 1:  Figure 2 – Development Conditions, Stormwater Drainage Basins, is missing 
proposed site features such as the gravel access road, solar panel footings, concrete pad, etc. This 
made it impossible to confirm the designer’s assumptions.  
 
Response: Proposed site features have been added to Figure 2.  
 
Comment 2: Figures 1 and 2 should include the flow path used to calculate the time of 
concentration in order to confirm the designer’s assumptions. 
 
Response: Flow paths have been added to Figure 1 and Figure 2. 
 
Comment 3: Page 6: The total drainage area in Table 1 equals 10.6 acres, while the total 
drainage area in Table 2 equals 10.7 acres.  
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Response: This discrepancy was due to a rounding error in the text. The areas were 
correct in the model. Table 2 has been revised to correct this error. 
 
Comment 4: The hydrological soil group for any areas within the limit of the existing final 
cover should be classified as D since it is constructed of “Clay and Silt (low-permeability layer)” 
as noted on page 3. The calculations indicate a hydrological soil group A, which appears to have 
been taken from the USDA Soil Report located in Appendix A. 
 
Response: The hydrological soil group for areas within the limit of the existing final 
cover were re-classified as Hydrological Soil Group D.  
 
Comment 5: The calculations use a SCS Type II 24-hour Rainfall Distribution. However, 
according to Technical Release 55 (TR-55), Figure B-2 Approximate Geographic Boundaries for 
NRCS (SCS) Rainfall Distributions, Dover, Massachusetts appears to be located in a Type III 
24-hour Rainfall Duration boundary. 
 
Response: The model was revised to assume a Type III 24-hour Rainfall Distribution. 
 
Comment 6: The drainage calculations use the cover classification, “Woods – Fair”. However, 
according to the USDA if the “woods are protected from grazing, and litter and brush 
adequately cover the soil”, a classification of “Woods – Good” would be more appropriate. Refer 
to Note 6 of on Table 2-2c of TR-55. This would change the CN from 79 to 77. 
 
Response: The model was revised to use “Woods – Good.” 
 
Comment 7: The drainage calculations use the cover classification, “50%-75% Grass Cover – 
Fair”. This appears to have been taken from USDA Table 2-2a, Runoff Curve Numbers for 
Urban Areas. It may be more appropriate to use the classification of “Meadows – continuous 
grass, protected from grazing and generally mowed for hay,” taken from Table 2-2c.  
 
Response: The model was revised to use “Meadow, continuous grass, non-grazed.” 
 
Comment 8: The Time of Concentration (TC) calculations appear to be high for calculating 
sheet flow TC. This appears to be due to the use of a 0.4 Manning’s Number. According to Table 
3-1 (TR-55) Roughness Coefficients for sheet flow, a more appropriate manning’s number would 
be 0.24 based on the existing ground cover.  
 
Response: The Manning’s number for the wooded area was revised to be 0.4 for 
“Natural, Woods, Light Underbrush” and the Manning’s number for the grass area was 
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revised to be 0.2 for “Grass, Light Turf.” These values are presented in Autodesk Storm 
and Sanitary Analysis and source the following references:  
 

1. USACE, 1998, HEC-1 Flood Hydrograph Package User’s Manual, Hydrologic 
Engineering Center, Davis, CA. 

2. Soil Conservation Service, 1986, Urban Hydrology for Small Watersheds, 
Technical Release 55, U.S. Department of Agriculture, Washington, DC. 

Comment 9: The drainage calculations did not appear to account for the proposed concrete pad 
and the concrete solar panel mounts. These structures will create an impervious surface and will 
affect the weighted curve number for several of the drainage areas.  
 
Response: As stated on page 5, “impervious areas were assumed to include existing 
impervious areas as well as the proposed ballast units, access road, and impervious 
pad” in the post-developed model. The impervious areas, presented in acres and 
percentage in Tables 1 and 2, increased from the pre-developed model to the post-
developed model as a result. Proposed impervious areas are now depicted on the Post-
Development Basin Figure. 
 
 
If there are any additional materials that you need in advance of the next Site Plan 
Review hearing please feel free to contact me at maxlamson@kennedyjenks.com or (978) 
770-2043. 
 
Very truly yours, 
KENNEDY/JENKS CONSULTANTS, INC.  

 
 
Max E. Lamson      
Senior Project Manager 
 
 
Attachment: Dover Landfill Solar Project, Stormwater Report Revision 1. 
 
Cc:   Mr. Jonathan Mancini, BWC Buckmaster Pond, LLC 
 Mr. Craig Hughes, Town of Dover 
 Mr. Jonathan O’Brien, Tata&Howard   

mailto:maxlamson@kennedyjenks.com
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3.3.2 Post-Development Conditions 
The solar array proposed for this Site does not increase impermeable surfaces because the 
solar panels are installed on a tilt array that allows rain and snow to drain onto the pervious 
ground surface. However, the impervious pads that support the inverters and power 
transformers associated with the solar array, as well as the ballast-block foundations that 
support the panels, will add impervious surface to the Site. The addition of a new access road 
will also result in a change in site permeability. These features were added as proposed 
impervious areas in the post-developed drainage basins and are depicted the post-development 
stormwater basin figure in Appendix B.  

A swale connected to a level spreader is proposed to reduce flows from the western site area to 
the Landfill. This addition divided Basin 3 into two basins (Basin 3 and Basin 3A2) and redefined 
the drainage basin boundaries between Basin 3 and Basins 1 and 2. The swale was assumed 
to be 375 feet long, 1 foot wide, and 1.5 feet deep; the level spreader was assumed to be 6 feet 
long and 1 foot deep, and trapezoidal in shape with 2:1 side slopes.  

The post-development conditions of the seven drainage basins are summarized in Table 2. 
Impervious areas were assumed to include existing impervious areas as well as the proposed 
ballast units, access road, and impervious pad. The existing impervious areas were assumed to 
be unaltered during the proposed development. Note that the total area for Basins 1 and 2 both 
decreased, and Basin 3 was divided into two basins.  

Table 2: Post-Development Site Conditions 

 

                                                
2 Basin 3 flows directly to the drainage basin outfall, whereas Basin 3A flows to the swale and level 

spreader before ultimately joining with Basin 3 flows and flowing to the drainage basin outfall.  

Drainage Basin Basin 1 Basin 2 Basin 3 Basin 3A Basin 4 Basin 5 Basin 6 
Total area (acres) 2.02 3.06 2.42 0.75 1.46 0.56 0.33 

Impervious area (acres) 0.18 0.08 0.04 0.03 0.02 0.03 0 
Percent impervious (%) 9% 3% 2% 3% 2% 5% 0% 

Average slope (%) 1% 3% 6% 5% 11% 4% 16% 







MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
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Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill
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Marsh or swamp

Mine or Quarry
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Background
Aerial Photography

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

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  Norfolk and Suffolk Counties, Massachusetts
Survey Area Data:  Version 11, Sep 28, 2015

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

Date(s) aerial images were photographed:  Aug 10, 2014—Aug
25, 2014

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

Norfolk and Suffolk Counties, Massachusetts (MA616)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

51 Swansea muck, 0 to 1 percent
slopes

0.6 2.0%

71B Ridgebury fine sandy loam, 2 to
8 percent slopes, extremely
stony

4.2 13.8%

103C Charlton-Hollis-Rock outcrop
complex, 8 to 15 percent
slopes

2.4 8.0%

104C Hollis-Rock outcrop-Charlton
complex, 3 to 15 percent
slopes

8.4 27.9%

104D Hollis-Rock outcrop-Charlton
complex, 15 to 35 percent
slopes

6.1 20.1%

105D Rock outcrop-Hollis complex, 3
to 25 percent slopes

2.3 7.5%

652 Udorthents, refuse substratum 6.3 20.7%

Totals for Area of Interest 30.2 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
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by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Norfolk and Suffolk Counties, Massachusetts

51—Swansea muck, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2trl2
Elevation: 0 to 1,140 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Swansea and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Swansea

Setting
Landform: Bogs, swamps
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Highly decomposed organic material over loose sandy and gravelly

glaciofluvial deposits

Typical profile
Oa1 - 0 to 24 inches: muck
Oa2 - 24 to 34 inches: muck
Cg - 34 to 79 inches: coarse sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high

(0.14 to 14.17 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: Rare
Frequency of ponding: Frequent
Available water storage in profile: Very high (about 16.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w
Hydrologic Soil Group: B/D

Minor Components

Freetown
Percent of map unit: 10 percent
Landform: Bogs, swamps
Landform position (three-dimensional): Dip
Down-slope shape: Concave
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Across-slope shape: Concave

Whitman
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave

Scarboro
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread, dip
Down-slope shape: Concave
Across-slope shape: Concave

71B—Ridgebury fine sandy loam, 2 to 8 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: vkxm
Mean annual precipitation: 45 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Ridgebury and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ridgebury

Setting
Landform: Depressions
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Friable coarse-loamy eolian deposits over dense coarse-loamy

lodgment till derived from granite and gneiss

Typical profile
H1 - 0 to 10 inches: fine sandy loam
H2 - 10 to 19 inches: sandy loam
H3 - 19 to 60 inches: sandy loam

Properties and qualities
Slope: 2 to 8 percent
Percent of area covered with surface fragments: 1.6 percent
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Depth to restrictive feature: 14 to 19 inches to densic material
Natural drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: Occasional
Available water storage in profile: Very low (about 2.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D

Minor Components

Whitman
Percent of map unit: 5 percent
Landform: Depressions

Woodbridge
Percent of map unit: 5 percent

Scituate
Percent of map unit: 5 percent

103C—Charlton-Hollis-Rock outcrop complex, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: vktg
Mean annual precipitation: 32 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 120 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Charlton and similar soils: 47 percent
Hollis and similar soils: 18 percent
Rock outcrop: 10 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Charlton

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
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Parent material: Friable coarse-loamy ablation till derived from granite

Typical profile
H1 - 0 to 6 inches: fine sandy loam
H2 - 6 to 36 inches: fine sandy loam
H3 - 36 to 60 inches: fine sandy loam

Properties and qualities
Slope: 8 to 15 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.60 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A

Description of Hollis

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Shallow, friable loamy ablation till derived from igneous rock

Typical profile
H1 - 0 to 3 inches: fine sandy loam
H2 - 3 to 14 inches: gravelly fine sandy loam
H3 - 14 to 18 inches: unweathered bedrock

Properties and qualities
Slope: 8 to 15 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.14 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
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Description of Rock Outcrop

Setting
Parent material: Igneous and metamorphic rock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 0 inches to lithic bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s

Minor Components

Canton
Percent of map unit: 10 percent

Chatfield
Percent of map unit: 6 percent

Scituate
Percent of map unit: 5 percent

Whitman
Percent of map unit: 2 percent
Landform: Depressions

Montauk
Percent of map unit: 2 percent

104C—Hollis-Rock outcrop-Charlton complex, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: vkvf
Mean annual precipitation: 32 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 120 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Hollis and similar soils: 40 percent
Rock outcrop: 25 percent
Charlton and similar soils: 25 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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