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Via Electronic Mail and Hand Delivery 

January 21, 2022 

James Lamphere, Town Planner 
Town of Hopkinton 
482 Main Street 
Hopkinton, RI  02833 
 
Re: Applicant’s Response to Comments – Master Plan Stormwater Design Submittal –  
 Skunk Hill Road Solar Development 

Dear Mr. Lamphere:   

On behalf of Gordon Excavation & Hopkinton Land 1 LLC, Woodard & Curran is pleased to submit this 
letter in response to comments provided by Crossman Engineering, regarding the Master Plan Submittal 
for the proposed Skunk Hill Solar project.  Comments by Crossman Engineering were provided in a 
memorandum entitled “Skunk Hill Solar Review Memorandum #1,” dated November 1, 2021. The 
Crossman Engineering comments are provided below in bold, followed by Woodard & Curran’s 
responses in italics. 

Crossman Engineering – Stormwater Design Review 

1. In the Existing Conditions Analysis, which establishes the allowable future flow rates, the 
estimated travel times have a direct impact on peak flow rates. Upon review, we question the 
following: 

• The travel times between design points, such as SP2 to SP3 (and all others), must be 
computed and incorporated into the analysis. 

 The HydroCAD analysis demonstrates that the peak rate of runoff in the post-development 
condition does not exceed the pre-development condition at all individual study points, which 
were strategically positioned at property boundaries and individual wetland series boundaries. 
The HydroCAD model contains all proposed development, including the wetland crossings; all 
areas outside of the analysis will not be disturbed and will be the same condition as the pre-
development condition. Therefore, the travel time between study points will remain unchanged 
from pre- to post-development. Since peak rates of runoff in the post-development condition will 
not exceed the pre-development condition at each study point, peak flows between study points 
will also not be exceeded under the post-development condition. Supporting calculations are 
provided in the enclosed revised Stormwater Management Report.  

• The 584 ft Tc length for 1Sa appears much shorter than actual. 

 Topography in Subcatchment 1Sa slopes from west to east, so the time of concentration flow 
path is shorter than other subcatchments in the analysis. We reviewed all time of concentration 
flow paths and adjusted the model as needed. 

• Based on the Watershed Map provided, it appears that 2Sa drains into 2Sb, as opposed 
to running parallel to the Design Point. The small scale of the watershed map does not 
present the data clearly.   
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The time of concentration flow path for 2Sa is intercepted by a drainage ditch along the existing 
driveway where it runs parallel to the boundary with 2Sb and ultimately discharges upstream of 
the stream crossing. Subcatchment 2Sb includes area east of the driveway that does not drain 
to the ditch and ultimately discharges downstream of the stream crossing.  

• A Tc path for 3Sa of 1,609 feet is used in the analysis, but the mapping shows that the Tc 
path to Design Point SP3 is over 3,000 feet. 

 We reviewed the time of concentration path for 3Sa.  It is our opinion that the approx. 1,600 foot 
Tc path reflected in the analysis is accurate and that the path depicted on the associated plan 
is consistent with the analysis.   

• The Tc path for 3Sb also does not appear to include the full distance. 

 We reviewed the time of concentration flow path for 3Sb and have adjusted the model and plan, 
as needed. 

• Based upon the topography, the watershed area of 4Sb draining to SP4 does not appear 
correct. 

 As design progressed past our initial Master Plan submittal, subcatchment 4Sb has been divided 
into multiple subcatchments, and an additional study point is included in the analysis (5L) for 
area draining toward the southeastern property boundary by Arcadia Road.  The revised design 
accompanying this letter reflects these modifications. 

• There appear to be culverts that separate some of the existing wetlands but no culvert 
data was evident in the calculations. Potential ponding and reduction of peak flows needs 
to be addressed. 

 No existing culverts are present within the area of analysis. Two existing wetland crossings are 
present within the analysis area, one timber crossing and one gravel crossing. These existing 
crossing locations will be preserved and modular bridges constructed overtop to span the 
wetlands. As previously noted, existing wetland series outside of the project area were not 
evaluated as part of the HydroCAD analysis.  

• Any existing ponding areas need to be accounted for in the analysis. 

 Existing ponding areas within the area of analysis are accounted for in the revised HydroCAD 
analysis. 

• In addition to runoff from the site discharging to the design points, the total runoff at each 
design point should also be addressed. 

 The site’s seven study points were evaluated individually to demonstrate peak flows in the pre-
development condition would not be exceeded as the result of the development.  This analysis 
is presented in the revised report. 

2. Similar to the Existing Conditions Analysis, we have similar concerns about linkage of sub- 
watersheds and accuracy of flow paths. Due to the similarity of those issues with each sub- 
watershed, the comments in Item 1 will not be repeated.  

 We have reviewed all time of concentration flow paths and adjusted the post-development HydroCAD 
model and associated plan, as needed. The peak rate of runoff was analyzed at the seven individual 
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study points, demonstrating post-development peak flow entering individual wetland series does not 
exceed pre-development peak flows. Supporting calculations are provided in the enclosed revised 
Stormwater Management Report. 

We also offer the following concerns with the proposed drainage concept: 

• The primary means for stormwater treatment credit for solar panels has been the concept 
of a “qualified pervious area (QPA)”. Basically, the concept is that if you have a small 
impervious area that can sheet flow across a relatively flat, heavily vegetated area, the 
flow from the impervious area (solar panel) would be mitigated. For this site, the slope of 
the topography varies significantly. Slopes of 4 % to over 30% were evident and areas of 
ledge exist. The steeper segments or areas with ledge would not be considered suitable 
for qualifying for QPA credit, but it appears that in the conceptual analysis, the entire site 
takes QPA credit by considering all solar panels as meadow. 

• If the site conditions were relatively flat, we would recommend that the future conditions 
be considered a fair grass condition, as opposed to a “good” meadow. The establishment 
of a dense grass cover on solar sites is difficult to reach on sloping sites. 

• In a significant portion of the site, the solar panels are not configured parallel to the 
topography. Therefore, the runoff from the panels will not be dispersed in a manner to 
allow sheet flow across a QPA. 

• With the proposed layout (panels versus topography), gullying and channelized flow are 
expected. 

• In general, based upon the overall layout and topography, the panels should be classified 
as impervious for stormwater impact mitigation design and the drainage analysis should 
be revised accordingly. 

The site and stormwater design has been substantially advanced since the initial Master Plan 
submittal to the Town in January 2021.  

In particular and in accordance with the new RIDEM Freshwater Wetlands Program and Stormwater 
Construction Permitting Ground-Mounted Solar Array Guidance issued in June 2021, the project has 
been designed to provide stormwater treatment for a water quality volume of 0.2” over the disturbed 
area. This treatment is proposed via six dry swales throughout the site. Dry swales were strategically 
located downgradient of cleared and steeper-sloped areas and impervious areas (i.e. equipment 
pads). 

The site has existing slopes greater than 15% that will be impacted during construction. Areas within 
the proposed solar array development are proposed to be re-graded to below 15% slope. In areas 
of steep slopes (>8%), additional erosion control, flow velocity mitigation and sheet flow distribution 
measures have been incorporated to the design to help protect the established vegetation and 
promote infiltration as well as to mitigate channelization of flow.  

The proposed additional measures include erosion control matting, additional jute matting under the 
panel drip edge, and stone trenches perpendicular to the slope. The purpose of the stone trenches 
depicted on the site plans is to dissipate the energy of runoff and promote sheet flow in areas with 
steeper slopes where the drip edges are perpendicular to the contours. The design intent is for any 
channelization from the drip edge to be redistributed as sheet flow by the stone. During construction, 
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intermediate sediment barriers will be installed in steeper sloped areas upgradient of stone trenches 
to mitigate erosion and sedimentation in the trenches until grass cover has established.  

Additionally, the design has incorporated 6” loam coverage over the disturbed area to promote 
vegetation establishment, particularly under the panels. The landscape architect (The Gifford Design 
Group) has specified “Cover All Meadow Mix” for the panel array areas; a versatile seed mix 
designed to perform well in poor soil and drought conditions. The high percentage (25%) of annual 
rye, a “nurse seed,” will ensure quick germination to hold the soil in place while the other long-lasting 
hardy (but slower to germinate) grasses get established. The landscape architect asserts that when 
used with a biodegradable erosion control fabric, such as a jute mesh, this seed mix develops into a 
very stable stand of grass on slopes up to 15%. Based on previous discussions with RIDEM, these 
measures collectively are satisfactory to consider the solar panel area ‘meadow – good condition’. 

We trust that the responses above and supplemental information provided in the referenced documents 
address the comments. Please feel free to contact us if there are any questions or additional information 
is required. 

Sincerely, 

WOODARD & CURRAN, INC.  

  
Stephanie Kaiser, PE 
Project Manager 
 
Enclosure(s)   Revised Civil Design Drawings 
    Revised Stormwater Management Plan 

Figures 
Appendix A: Environmental Resource Documentation 
Appendix B: Soils 
Appendix C: Pre-Development Analysis 
Appendix D:  Post-Development Analysis 
Appendix E:  Stormwater Calculations 

 
cc:    Frank Epps, Skunk Hill Road Solar, LLC 
    John Schroeder, Skunk Hill Road Solar, LLC 

Sergio Cherenzia, Cherenzia and Associates, LTD 
Stephen Cabral, Crossman Engineering 

 


