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1. INTRODUCTION 

This stormwater management plan is for the proposed solar photovoltaic (PV) system and associated electrical 
interconnection (the project) on a site located off of Skunk Hill Road and Arcadia Road in Hopkinton, Rhode Island. 
The project area (the site) is shown in Figure 1-1. The site is located on parcels identified by the Town Assessor as 
Map 18 – Lots 8, 13 and 14, and located at 0 Arcadia Road, 0 Lisa Lane and 145 Skunk Hill Road, respectively. In 
total, the parcels span approximately 169 acres. The drawings, bound separately, depict the proposed project site. 

The project consists of the construction of a 20-megawatt (MW) AC system. Proposed construction activities include: 

• Site improvements including clearing, grading, revegetation, and stormwater management;  

• Installation of a stone access road and security fencing; and 

• Installation of solar panels, inverters, transformers, and an electrical interconnect system. 

This report demonstrates the project’s compliance with applicable Town of Hopkinton Regulations and with the 
requirements of the Rhode Island Stormwater Design and Installation Standards Manual (RISDISM). This stormwater 
management report is provided to support the project’s Town permitting and Rhode Island Department of 
Environmental Management (RIDEM) Application for Stormwater Construction Permit and Water Quality Certification 
and Freshwater Wetlands Request for Preliminary Determination. The information and calculations presented in this 
report and supporting documents demonstrate how the project meets Town and State stormwater management 
requirements.    
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2. EXISTING CONDITIONS 

The site is bounded by Skunk Hill Road to the north, Arcadia Road to the east, and wooded residential properties along 
the remaining property boundaries. The site is accessed via Skunk Hill Road to the north and Arcadia Road to the east. 
As depicted on the drawings, existing ground cover in areas near the public roads are largely comprised of pasture 
and maintained lawn area, while the remainder of the site is comprised of wetlands, wooded areas, and existing trails; 
a gravel driveway is also located on-site. The three buildings depicted on the survey were recently demolished to 
facilitate the proposed project. The existing site does not have any engineered stormwater best management practices 
(BMPs). Existing site conditions are shown on the drawings and described in depth below. 

2.1 Site Topography 

A topographic and comprehensive boundary survey for the site was performed by Cherenzia & Associates, LTD, dated 
May 6, 2020, and revised October 15, 2021. The survey depicts property boundaries, topography, and site features. 
This survey was used to develop the base plan for the drawings and the provided watershed figures. The site generally 
slopes to the east/southeast toward a southerly-flowing stream and associated wetlands along the eastern boundary 
of the site. 

2.2 Pre-Development Drainage Areas 

The site under pre-development conditions consists of twelve drainage areas that discharge to seven internal study 
points (1L-7L). Theses drainage areas ultimately discharge to the stream that flows off-site; this stream serves as the 
design point for this analysis (DP-1). The existing drainage areas and the associated study points are illustrated on 
Figure 2-1. 

Based on review of RIDEMs Water Quality Regulations, this stream is an unnamed tributary to Wood River, which is 
listed as a coldwater fishery with a Waterbody ID Number of RI0008040R-16C. This tributary to Wood River is not 
listed on the Draft 2018-2020 Rhode Island Category 5 Waters 303(d) List of Impaired Waters Report, dated September 
2020. The tributary is listed in the State of Rhode Island 2016 Impaired Waters Report, dated March 2018, for having 
a non-native aquatic plants impairment, which is a non-pollutant impairment that does not have a total daily maximum 
load (TMDL).  

2.3 Natural Resources 

Existing woodland areas on the site will be cleared only as necessary to install the proposed work and to avoid shading 
impacts on the panels. Clearing limits are shown on the drawings. The following sections of this Report include a 
summary of documentation regarding flood hazard areas, soils, groundwater recharge areas, wetlands, natural 
heritage areas and historic site features.  

2.3.1 Flood Zone 

According to the FEMA Flood Insurance Rate Map (FIRM) (Map Number 44009C0064J, effective April 3, 2020) the 
entire site is located within the Federal Emergency Management Agency (FEMA) Flood Zone “X”, which is an area 
deemed to be of minimal flood hazard and is located outside of the 0.2% annual chance floodplain. The FIRM 
containing the site is provided as Figure 2-2. 

2.3.2 Soils 

United State Department of Agriculture (USDA) Natural Resources Conservation Services (NRCS) Soil Survey of 
Rhode Island site soil maps are provided in Appendix B of this Report. Based on the NRCS Farmland Classification 
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Map, some areas of prime farmland and farmland of statewide importance are present on the site; however, the majority 
of soils are not classified as prime farmland. No topsoil will be removed from the site and topsoil will be redistributed 
as little as possible. Land on the project parcels is not currently being used for agriculture purposes. 

On December 15, 2020, a Rhode Island Certified Soil Evaluator observed five test pits in the vicinity of proposed 
stormwater ponds and documented observed soil conditions and estimated seasonal high groundwater table (SHWT) 
depths below ground surface. Fourteen additional test pits were observed by a Rhode Island Certified Soil Evaluator 
on November 10, 2021, documenting observed soil conditions and SHWT depth in the vicinity of the proposed dry 
swales. Groundwater was estimated to range from 15-inches to greater than 102-inches below existing ground surface. 
The test pit logs and locations are provided in Appendix B of this report.  

2.3.3 Groundwater Recharge Area 

Based on available RIDEM data, the majority of the project area is located within a Groundwater Recharge Area, which 
has a GAA groundwater classification. The southeastern portion of the site by Arcadia Road is located over the Upper 
Wood groundwater reservoir, as shown in the RIDEM Environmental Resource Maps in Appendix A. The project area 
is located fully in the Pawcatuck Sole Source Aquifer. The project is not located within a Community Wellhead 
Protection Area (CWHPA), Non-Community Wellhead Protection Area (NCWHPA) or drinking water supply watershed.  

Based on the Hopkinton Groundwater and Wellhead Protection Areas Map, the northwestern portion of the site is 
located within a Wellhead Protection Area, and the majority of the site is located within the Primary Protection Zone, 
as shown on the design drawings (Sheet C-101). The existing private well on site will be abandoned. The location of 
known off-site wells and associated protective radii are shown on Sheet C-101 of the design drawings. 

No impacts are anticipated to result to the Groundwater Recharge Area from the proposed development. The project 
will result in a net decrease in impervious area. A low-maintenance grass seed mix that will require minimal fertilizers, 
if any, will be utilized. No increase in pollutants is anticipated to result from the proposed development.  

2.3.4 Wetlands 

The site contains wetlands, streams, and associated 50’ perimeter wetland buffers, 100’ riverbank wetlands and 200’ 
riverbank wetlands. Wetland resource areas were delineated at the site in May of 2016 and August of 2018 by Natural 
Resource Services, Inc. (NRS) of Harrisville, Rhode Island, with revisions to the wetland delineations made in October 
2021 per RIDEM review comments dated June 30, 2021. Wetland resource areas are shown on the enclosed survey 
and design drawings. Freshwater Wetland Delineation Reports prepared by NRS are included in Appendix A. 

2.3.5 Natural Heritage Areas & Endangered Species Habitat 

Based on available RIDEM data, there are no natural heritage areas within the project parcels. A portion of the project 
area appears to be located within a 250 to 500-acre unfragmented forest and an ecological land unit, as shown on the 
RIDEM Environmental Resource Maps provided in Appendix A of this report. A Forest Assessment Report prepared 
by Land Management Services and dated January 2, 2019, is provided in Appendix A. 

According to the US Fish and Wildlife Service, the northern long-eared bat, which has been listed as a Federally 
Threatened Species, may be present in the area of the proposed development; however, it should be noted that there 
are no critical habitats located within the project area. A copy of the Official Species List is provided in Appendix A of 
this Report for your reference. Based on US Fish & Wildlife information, it is our understanding that the northern long-
eared bat typically lives in caves during the winter months, and in trees larger than three inches in diameter during the 
summer, with migration between these two habitats in the spring in the fall. As noted on the design drawings, tree 
cutting activities shall not be permitted during the months of June and July. It is not anticipated that this project will 
have any impacts on the northern long-eared bat species.  



  

 

 

Skunk Hill Road Solar (0231258.05) 2-3 Woodard & Curran, Inc. 
Stormwater Management Plan  June 2022 

There are no other known threatened or endangered species located in the vicinity of the proposed development. 

2.3.6 Areas of Historic Significance 

Based on available RIGIS data, there are no known archaeological or historic sites or features or cemeteries on the 
project parcels.  There are several cemeteries within the vicinity of the project area as shown on the design drawings 
(Sheet C-101).  Woodard & Curran requested that the Rhode Island Historical Preservation and Heritage Commission 
review the proposed development relative to any known areas of historic significance. A response was received on 
January 14, 2021; a copy of the response letter is provided in Appendix A of this Report for your reference. A Phase 1 
archaeological assessment is being performed for the project. 
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3. PROPOSED CONDITIONS 

This section provides a brief description of the proposed conditions at the site, including proposed topography and 
hydrologic conditions.  

3.1 Proposed Development 

The proposed project consists of the construction of a 20-megawatt (MW) AC solar photovoltaic and electrical 
interconnection system. As described herein, the proposed development has been designed to preserve the natural 
features of the site, to avoid areas of environmental sensitivity, and to minimize negative impacts and alterations of 
natural features, historic resources, and areas of scenic value to the maximum extent practicable. Proposed 
construction activities include: 

• Site improvements including clearing, grading, revegetation, landscaping and stormwater management;  

• Installation of a stone access road and security fencing; and 

• Installation of solar panels, inverters, transformers, and an electrical interconnect system. 

The parcel is approximately 169-acres, and the proposed limit of work is approximately 62.7-acres. The site’s three 
solar array areas are separated by streams and associated wetland areas. The proposed solar development area will 
be bound by seven (7) foot high fencing, which provides six inches of clearance from the ground for migration of small 
animals. A minimum 100-foot setback is provided from the property line to the PV system in accordance with Town of 
Hopkinton requirements. The project has been designed to avoid and minimize direct impacts to jurisdictional wetlands 
and their buffer zones to the maximum extent practicable. 

The proposed project received Town Council approval in a decision adopted on June 10, 2019, to change the zoning 
district classifications for the project parcels from RFR-80 to Commercial with restriction to solar land use through 
Zoning Ordinance and Comprehensive Plan Future Land Use Map Amendments. A copy of the Zone Change Decision 
is provided in Appendix A for reference. Per the Zone Change Conditions of Approval, 12-foot-high landscaped berms 
are required for screening in three locations on-site. Temporary disturbance within the 200-foot Riverbank Wetlands is 
proposed in one location on the eastern boundary of the site to accommodate these berms. The Riverbank area in this 
location consists of existing residential maintained area, primarily meadow grass. Proposed berms will be fully 
vegetated with a low-maintenance pollinator habitat seed mix as shown on the Landscaping Plans, submitted under 
separate cover.  

The proposed access road will utilize an existing timber wetland crossing and an existing gravel wetland crossing for 
access between the arrays and through the site. The proposed modular steel beam bridges will be open bottom spans, 
allowing the stream / wetland areas below the bridge to be largely maintained in a natural state as shown on the detail. 
Riprap slope stabilization is proposed adjacent to, but not within wetland areas at the modular bridge sills. The 
installation of the sills or footings may result in temporary wetland disturbance; however, if that occurs the wetland area 
will be restored to cover the footing or foundation, such that no wetland area will be permanently impacted by the 
proposed structure. As noted on the drawings, the final design of the modular bridge will be prepared by the 
construction contractor based on field conditions to avoid wetland impacts. Access road width has been minimized to 
the extent practicable to allow emergency vehicle access.  

The existing well, water service and septic system associated with one of the demolished buildings will be abandoned 
in place in accordance with applicable regulations. The proposed development will not require the use of any additional 
public utilities or on-site sewer disposal. Electrical interconnection is proposed off Arcadia Road. Electrical connection 
and distribution cables will be underground to the maximum extent possible up to the point of interconnection, where 
they will transition to overhead lines to be owned by the utility at Arcadia Road. At the wetland crossings, proposed 
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underground electrical conduit will be incorporated into the modular bridge design to minimize disturbance to resource 
and buffer areas.  

Post-development drainage patterns will remain largely unchanged from existing conditions. Minor modifications will 
be made to the site grades and trees will be cleared to accommodate the installation of access roads, the solar panels, 
and stormwater management features. Additional woodland areas will be cleared only as necessary to avoid shading 
impacts on the panels. The entire area beneath the panels will be revegetated. The only new impervious areas will be 
those associated with the concrete equipment pads; the access road will be constructed of clean washed crushed 
stone in-lieu of gravel. The proposed project will result in a net decrease in impervious area of approximately 0.54-
acres. 

Stormwater runoff from the site will be collected and conveyed via proposed drainage swales prior to discharging to 
wetland areas, which ultimately drain to the unnamed tributary to Wood River along the eastern boundary of the site. 

3.2 Post-Development Drainage Areas 

The proposed site consists of 29 subcatchment areas that discharge to the same seven internal study points which 
ultimately discharge to the same design point as the existing site. The proposed site will be comprised primarily of 
vegetated meadow area, with some areas of crushed stone and concrete; the remaining portions of the site will remain 
as existing wooded and meadow areas.  

Through the Town review process, several conservative design assumptions have been incorporated into the design, 
including: 

• Use of “Fair Grass” growth (50-75% coverage) within the limit of the panel areas, rather than “Meadow” 
growth (75-100% coverage); 

• Modeling all panels at the end of rows for which an equivalent length of sheet flow is not provided as 
impervious; 

• Using shallow concentrated flow within panel areas, rather than sheet flow for time of concentration 
calculations; 

• Oversizing the stormwater ponds and infiltration basins. 

Additionally, stone trenches continue to be proposed throughout the site to promote sheet flow. 

Runoff from portions of the proposed array areas will be conveyed via overland flow or via drainage swales to proposed 
stormwater ponds and infiltration basins, which will help mitigate peak runoff rates and runoff volumes, prior to 
discharging from the site. The post-development subcatchments and the associated study points are illustrated on 
Figure 3-1. 

3.3 Erosion and Sediment Control 

Erosion and sedimentation control practices shall be utilized during construction on the site. Erosion and sedimentation 
control measures will be implemented as specified on the design drawings and in accordance with the Rhode Island 
Soil Erosion and Sediment Control Handbook, as amended, and the project’s Soil Erosion and Sediment Control Plan.  

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.  



  

 

 

Skunk Hill Road Solar (0231258.05) 3-3 Woodard & Curran, Inc. 
Stormwater Management Plan  June 2022 

The proposed additional measures include erosion control matting, additional turf reinforcement matting or jute matting 
under the panel drip edge, and stone trenches perpendicular to the slope. Permanent turf reinforcement matting is 
proposed at all the panel drip edges for slopes greater than 8% to prevent erosion at the panel drip edge as noted on 
the design drawings. Additionally, jute matting is proposed along the panel drip edge in all areas with slopes less than 
8%. 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, 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.  
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4. STORMWATER CALCULATIONS 

The stormwater calculations presented herein were performed to demonstrate compliance with the Town and State 
stormwater management standards. Calculations include pre- and post-development peak rates of runoff from the site 
provided in Appendix C and Appendix D respectively, as well as stormwater treatment calculations provided in 
Appendix E. 

4.1 Hydrologic Methodology 

A hydrologic analysis was performed to calculate and compare peak rates of runoff for the pre- and post-development 
conditions. The analysis was performed using the HydroCAD Stormwater Modeling System by HydroCAD Software 
Solutions, LLC. The HydroCAD model calculates peak rates of runoff by considering various hydrologic parameters 
and the stormwater measures that directly influence the rate at which runoff is conveyed from a watershed. The 
hydrologic parameters that were utilized to perform this calculation are as follows:  

• Design Events: The project was evaluated for the 1.2-inch, 1-, 2-, 10-, 25- and 100-year 24-hour SCS Type 
III Rainfall Events. Rainfall depths associated with each event were obtained from the Rhode Island 
Stormwater Design and Installation Standards Manual (RISDISM) for Washington County and are presented 
in Table 4-1: 

Table 4-1: Rainfall Depths for Washington County, Rhode Island 

 

Rainfall Event Rainfall Depth (inches) 

1.2-inch 1.2 

1-year 2.8 

2-year 3.3 

10-year 4.9 

25-year 6.1 

100-year 8.5 

• Watershed Area: The watershed boundaries were delineated based on the pre- and post-development 
topography depicted in the drawings. The pre- and post-development watershed boundaries are illustrated on 
Figures 2-1 and 3-1, respectively. Watershed areas are included with the calculations provided in Appendix 
C and Appendix D.  

• Runoff Curve Numbers:  Curve numbers have been computed using the TR-55 methodology and are included 
in the HydroCAD Reports. A weighted (composite) curve number has been computed for the site based on 
the amount of land cover and soil types. Curve numbers for the various types of land cover and soil types in 
each drainage area were selected based on the recommended values provided in HydroCAD. The U.S. 
Department of Agriculture Natural Resources Conservation Service Web Soil Survey maps were reviewed to 
determine the soil types present on the site. A copy of the soil map for the site is provided in Appendix B. 

• Time of concentration: The time of concentration was computed using sheet flow, shallow concentrated flow, 
and open channel flow methods. Time of concentration is a function of the slope, length, and surface 
roughness of the flow path. Pre- and post-development time of concentration flow paths are shown on Figures 
2-1 and 3-1, respectively. Calculations for the time of concentration for each drainage area are presented in 
Appendix C and Appendix D. 
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Three stormwater ponds and five infiltration basins have been designed to attenuate peak flows and runoff volumes 
using pipe outlets and spillways. Additionally, the pond bottoms are located above the groundwater table such that 
liners will not be required, and pond outlets have been designed to drain the ponds such that there will not be any 
permanent pools of water, which will minimize temperature impacts to the cold-water fishery. Additionally, all pond 
outlets are located more than 200-feet from wetlands and the ponds have been sized such that no discharges will occur 
during the 1.2-inch storm event, which will further control temperature effects to the cold-water fishery. HydroCAD 
reports of the pre- and post-development conditions are provided in Appendix C and D, respectively.  

4.2 Existing and Proposed Hydrologic Analysis 

The pre- and post-development peak rate of runoff at the internal study points have been calculated using the 
methodologies as described above; a table summarizing the results of this analysis is provided in Appendix E. The 
proposed stormwater management systems will sufficiently manage stormwater, such that the post-development peak 
rate of runoff will not exceed the pre-development peak rate of runoff from the site to all internal study points.  

Additionally, runoff volume at the internal study points have been calculated in accordance with Town requirements for 
the 2-, 10-, 25- and 100-year storm events. As shown in the table in Appendix E, runoff volumes in the post-
development condition will not exceed that of the pre-development condition. 

The HydroCAD model contains all proposed development within the analysis area, 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 and at the design point (DP-1) will also not be exceeded under the post-development 
condition.  

Calculations pertaining to the pre- and post-development rate of runoff can be found in Appendix C and Appendix D, 
respectively.  

4.3 Stormwater Treatment Design 

The proposed development will ultimately result in a net decrease in impervious area on the site and the final impervious 
cover (approximately 0.25 acres) will not be greater than 20% of the disturbed area (approximately 62.7 acres). 
Minimum Standard 3 of the Rhode Island Stormwater Design and Installation Standards Manual requires that projects 
with minimal impervious area provide a minimum Water Quality Volume of 0.2-inches over the entire disturbed area. 
Stormwater runoff will be captured and treated by five dry swales and five infiltration basins in accordance with the 
RISDISM. Calculations for the required recharge volume, water quality volume, dry swale sizing, infiltration basin sizing, 
and pretreatment system sizing are provided in Appendix E, and a description of compliance with the Stormwater 
Management Standards is provided in Section 6 of this Report. The proposed treatment measures have been located 
to prioritize providing stormwater treatment in areas where clearing is proposed, and downgradient of impervious areas 
(i.e. equipment pads). Pretreatment will be provided via washed, pea gravel diaphragms and gentle side slopes, as 
permitted by the Manual for lateral sheet flows, as well as sediment forebays. The bottom of infiltration basins are 
separated by 4-feet or more from the estimated seasonal high groundwater table.
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5. ENGINEERING TECHNICAL JUSTIFICATIONS 

Pervious Access Road 

The proposed access road will be constructed of clean washed crushed stone in-lieu of gravel, as shown in the design 
drawings. Additionally, upon completion of construction, vehicular traffic will be minimal, consisting only of periodic 
visits to the site for routine maintenance (monthly or less). Based on our experience permitting similar projects with 
RIDEM, it is our understanding that if a minimum of 6-inches of clean, washed, crushed stone is utilized for low-use 
access roadways, then the roadway is not considered impervious area. The curve numbers provided in Table 5-5 of 
the Rhode Island Stormwater Design and Installation Standards Manual (RISDISM) have been utilized for the crushed 
stone access road in the HydroCAD model. 

Channel Protection Volume 

The site ultimately discharges to a cold-water fishery and ponds are proposed to attenuate peak flows; however, in 
accordance with the RISDISM, it is our understanding that the Channel Protection Volume criterion can be waived for 
sites with impervious cover less than one acre. In addition to proposing less than one acre of impervious area, the 
following measures have been taken to minimize temperature impacts to the cold-water fishery: 

• Pond bottoms are located above the groundwater table such that liners will not be required; 

• Pond outlets have been designed to drain the ponds such that there will not be any permanent pools of water; 

• All pond outlets are located more than 200-feet from wetlands; and 

• Ponds have been sized such that no discharges will occur during the 1.2-inch storm event. 

Based on previous discussions with RIDEM staff, it is our understanding that these measures will ensure that 
temperature effects to the cold-water fishery will be controlled. We therefore respectfully request that the Channel 
Protection Volume criterion be waived for this project.  

Dry Swale Media Depth & Groundwater Separation 

Soil test pits were observed in the vicinity of proposed dry swales to estimate seasonal high groundwater along the 
length of the swales. Three of the five swales have been sized to utilize a reduced bioretention soil media depth of 12 
inches to facilitate infiltration. As portrayed in the Dry Swale detail on Sheet C-301 of the design drawings, dry swales 
utilizing the reduced media depth will not be lined with an impermeable liner (table column), and leaf compost will be 
added to the bioretention soil mixture as required by the RISDISM for reduced soil depths (Note 2). Underdrain and 
impermeable liner will only be utilized in two of the dry swales (DS3 and DS4) due to shallow estimated seasonal high 
groundwater table. An analysis of dry swale media depth with respect to soil test pit data as well as engineering 
technical justification statements for each dry swale is provided in Appendix E.  
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6. STORMWATER MANAGEMENT STANDARDS COMPLIANCE 

This Section discusses the project’s compliance with the Stormwater Management Standards set forth in Chapter 3.2 
of the RISDISM. A description of each RISDISM requirement is provided below (in italics) for reference purposes, 
followed by a description of the project’s compliance with the requirement: 

 Minimum Standard 1:  LID Site Planning and Design Strategies 

  The proposed project has been designed with consideration for the following key LID measures: 

• Minimize Land Disturbance – Proposed grading and clearing activities have been limited to the extent 
necessary to install the proposed facility and associated stormwater management systems and to 
mitigate shading impacts on the panels. Sensitive areas susceptible to erosion and sediment loss, 
such as the site’s wetland resource areas, have been avoided to the maximum extent practicable, 
utilizing historic wetland crossing points where necessary.  

• Native Vegetation – Low maintenance and native grass will be provided within the solar panel areas 
to encourage retention. 

• Minimize Impervious Surfaces – As previously described, the proposed development will ultimately 
result in a net decrease in impervious surface. Existing buildings have been demolished to facilitate 
the proposed project and existing gravel roads will be demolished. The only new impervious areas 
will be those associated with the impervious equipment pads; as previously described, the access 
road will be constructed of clean washed crushed stone in-lieu of gravel. The entire area beneath 
the solar panels will be loamed and seeded to provide permanent erosion control and to improve 
water quality and promote groundwater recharge. 

• Promote Infiltration – The majority of the site will be revegetated upon completion of construction to 
promote the infiltration of precipitation as close as possible to the point it reaches the ground. 

• Pollution Prevention – Pollution prevention measures will be implemented at the site to minimize the 
release of pollutants into stormwater runoff, per the Operation and Maintenance Plan provided as a 
separately bound document.  

Therefore, Standard 1 has been met.  

Minimum Standard 2:  Groundwater Recharge 

Proposed dry swales and infiltration basins have been sized to accommodate the required groundwater recharge 
volume, as demonstrated by the sizing calculations provided in Appendix E of this Report. The calculated water 
quality volume exceeds the required groundwater recharge volume; therefore, by sizing the proposed dry swales 
and treatment ponds to provide the required water quality volume, the groundwater recharge standard has been 
met. 

Minimum Standard 3:  Water Quality 

A minimum water quality volume of 0.2 watershed inches over the entire disturbed area was provided, since the site 
has minimal impervious cover, and this volume exceeds 1-inch of runoff over the impervious area. Stormwater runoff 
will be captured and pretreated by pea gravel diaphragms and sediment forebays prior to discharging into proposed 
dry swales and infiltration basins. Water quality volume calculations are summarized by watershed in the calculations 
provided in Appendix E. Therefore, Standard 3 has been met.  
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Minimum Standard 4:  Conveyance and Natural Channel Protection 

The post-development HydroCAD report provided in Appendix D of this Report demonstrates that the proposed 
conveyance systems have been designed to provide adequate passage for flows leading to, from, and through 
stormwater management facilities for the 10-year, 24-hour, Type-III design storm event.  

The Channel Protection Volume Criterion is required for stormwater discharges in watersheds draining to cold-
water fisheries, streams or contiguous natural or vegetated wetlands, but can be waived for sites with impervious 
cover less than or equal to one acre. As previously described, the proposed development is located within the 
watershed of a cold-water fishery, but the proposed development will contain less than one acre of impervious 
cover (0.25-acres proposed). Additionally, as described in Section 5 of this Report, several additional measures 
will be taken to control temperature effects to the cold-water fishery. 

Minimum Standard 5:  Overbank Flood Protection 

As previously discussed, pre-development peak discharges will not be exceeded by the post-development peak 
discharges. Downstream overbank flood protection has been provided by attenuating the post-development peak 
discharge rates to the pre-development levels for the 10- and 100-year, 24-hour Type-III design storm events, as 
demonstrated by Section 4 of this Report. Therefore, Standard 5 has been met. 

Minimum Standard 6:  Redevelopment and Infill Projects 

The proposed project will disturb more than 10,000 square feet of existing impervious area. However, the site has 
less than 40% existing impervious surface coverage. Therefore, the proposed project is considered a new 
development. The proposed project also does not qualify as an infill project as the site is greater than one acre. 
Therefore, Minimum Standard 6 does not apply. 

Minimum Standard 7:  Pollution Prevention 

A Rhode Island Pollutant Discharge Elimination System (RIPDES) Construction General Permit will be obtained 
prior to construction; an Operation and Maintenance Plan (under a separate cover) and a Soil Erosion and 
Sediment Control Plan (under a separate cover) have been developed for the site. Therefore, Standard 7 will be 
met.  

Minimum Standard 8:  Land Uses with Higher Potential Pollutant Loads 

The operation of a proposed solar power generating facility is not listed in Table 3-2 of the Rhode Island 
Stormwater Manual, and therefore is not considered a Land Use with Higher Potential Pollutant Loads. Therefore, 
Standard 8 does not apply.  

Minimum Standard 9:  Illicit Discharges 

No illicit discharges to stormwater management systems will result from the proposed project. Therefore, Standard 
9 has been met.  

Minimum Standard 10:  Construction Erosion and Sedimentation Control 

Erosion and sedimentation control practices shall be utilized during construction on the site. Erosion and 
sedimentation control measures will be implemented as specified on the design drawings and in accordance with 
the Rhode Island Soil Erosion and Sediment Control Handbook, as amended, and the Soil Erosion and Sediment 
Control Plan developed for the project (under a separate cover).  
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The site has existing slopes greater than 15% that will be impacted during construction. The areas of steep slope 
located within the proposed solar array area have been re-graded to below 15% slope. Additionally, in areas of 
moderate slope (8% to 14.99%), additional erosion and sedimentation controls, including rolled erosion control 
blankets, permanent turf reinforcement matting, intermediate sediment barriers, and permanent stone trenches 
will be used as noted and depicted on the plans. Permanent turf reinforcement matting is proposed at all three of 
the panel drip edges for slopes greater than 8% to prevent erosion at the panel drip edges as noted on the Panel 
Edge Erosion Control Detail on Sheet C-300 of the design drawings.  

Therefore, Standard 10 has been met.  

Minimum Standard 11:  Stormwater Management System Operation and Maintenance  

An Operation and Maintenance Plan has been developed to ensure that stormwater BMPs continue to function 
as designed.  The O&M manual is provided as a separate bound document in this submission. Therefore, 
Standard 11 has been met. .   
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Figure 1-1: Site Locus

Woodard & Curran, Inc. 
June 2022 
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Figure 2-1: Existing Conditions Watershed

Woodard & Curran, Inc. 
June 2022 
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Figure 2-2: FEMA FIRM

Woodard & Curran, Inc. 
June 2022 
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Figure 3-1: Proposed Conditions Watershed

Woodard & Curran, Inc. 
June 2022 
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APPENDIX A: ENVIRONMENTAL RESOURCE DOCUMENTS 
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RIDEM Resource Maps – Unnamed Tributary to Wood River 
 

 



March 31, 2020 

 

250-RICR-150-05-1. Water Quality Regulations  

Effective February 26, 2020 

 
The attached WQS document is in effect for Clean Water Act (CWA) purposes with the exceptions below 

that are still subject to EPA review per EPA’s July 29, 2008 action:  

• Revisions to Section 1.21, E(1)(a) and (c)i, ii, iii, and iv concerning the potential for future 
reclassification of specified waters from Class SA to Class SA{b}. 

• Reclassification of six waters (waterbody ID numbers RI0007025E-06A, RI0007025E-06C, 
RI0007027E-05, RI0007032E-01E, RI0010043E-06I, and RI0010031E-02A) from Class SA to Class 
SB at Section 1.25 Water Quality Classifications.  

• Revisions to the freshwater and saltwater chronic mercury criteria for the protection of aquatic 
life. 

• Freshwater acute and chronic xylene criteria for the protection of aquatic life at Section J, Table 
of Acute and Chronic Aquatic Life Criteria and Minimum Database Guidelines for Freshwater 
and Saltwater and Human Health Criteria. 



 

west longitude 41.625455 
north latitude. Portsmouth 

RI0007032R-01 Founders Brook. 
Portsmouth 

A WARM 

18. Stafford Pond Subbasin, Waterbody ID number RI0007037 

Waterbody ID 
Number 

Waterbody Description Classification 
and Partial 
Use 

Fishery 
Designation 

RI0007037L-01@ Stafford Pond. Tiverton AA WARM 

RI0007037R-01 Sucker Brook. Tiverton A WARM 

RI0007037R-03 Unnamed tributary #1 to 
South Watuppa Pond, MA. 
Tiverton 

A  

L. Pawcatuck River Basin, Waterbody ID number RI0008 

1. Pawcatuck River & Tributaries Subbasin, Waterbody ID number 
RI0008039 

Waterbody ID 
Number 

Waterbody Description Classification 
and Partial 
Use 

Fishery 
Designation 

RI0008039L-21 The Reservoir. Exeter A WARM 

RI0008039R-06D Chipuxet River headwaters 
to the entrance of The 
Reservoir. Exeter 

A COLD 

RI0008039R-06A Chipuxet River from the 
outlet of The Reservoir to 
the entrance of Yawgoo Mill 
Pond. North Kingstown, 
Exeter 

A WARM 

RI0008039L-16 Yawgoo Mill Pond. Exeter A  

RI0008039R-06B Chipuxet River and 
tributaries from outlet of 
Yawgoo Mill Pond to the 

B COLD 



 

to the Ashaway Road 
highway bridge. Hopkinton 

RI0008039R-02B Ashaway River and 
tributaries from the 
Ashaway Road highway 
bridge to its confluence with 
the Pawcatuck River. 
Hopkinton 

B COLD 

RI0008039R-18E Pawcatuck River and 
tributaries from the Route 3 
bridge crossing to the Route 
1 highway bridge at the 
junction of Main Street and 
Broad Street in Westerly. 
Westerly 

B COLD 

RI0008039R-11 Mastuxet Brook and 
tributaries. Westerly 

B COLD 

RI0008039R-41 Spring Brook and 
Tributaries. Westerly 

B  

2. Wood River & Tributaries Subbasin, Waterbody ID number RI0008040 

Waterbody ID 
Number 

Waterbody Description Classification 
and Partial 
Use 

Fishery 
Designation 

RI0008040R-20 White Brook. West 
Greenwich 

A  

RI0008040R-02 Breakheart Brook and 
tributaries. West Greenwich, 
Exeter 

A COLD 

RI0008040R-21 Unnamed tributary to 
Breakheart Pond. Exeter 

A COLD 

RI0008040L-15 Breakheart Pond. West 
Greenwich, Exeter 

A WARM 

RI0008040R-01 Acid Factory Brook and 
tributaries. West Greenwich 

A COLD 



 

RI0008040L-12 Deep Pond. Exeter A  

RI0008040R-17 Woody Hill Brook and 
tributaries. Exeter 

A WARM 

RI0008040L-14 Boone Lake. Exeter B WARM 

RI0008040R-15 Roaring Brook. West 
Greenwich, Exeter, 
Richmond 

B COLD 

RI0008040L-13 Browning Mill Pond (Arcadia 
Pond). Exeter, Richmond 

B WARM 

RI0008040L-22 Frying Pan Pond. 
Richmond, Hopkinton 

B  

RI0008040R-16B Wood River from 
confluence with Roaring 
Brook to the inlet of 
Wyoming Pond. Richmond, 
Hopkinton 

B COLD 

RI0008040R-18 Baker Brook. Richmond B COLD 

RI0008040R-22 Moonshine Creek. 
Richmond 

B  

RI0008040L-23 Canob Pond. Richmond B  

RI0008040R-23 Canob Brook. Richmond B  

RI0008040L-11 Wyoming Pond. Hopkinton B WARM 

RI0008040R-16C Wood River and tributaries 
from the outlet of Wyoming 
Pond to the inlet of Alton 
Pond. Richmond, Hopkinton 

B COLD 

RI0008040L-07@ Yawgoog pond. Hopkinton AA WARM 

RI0008040L-06 Wincheck Pond. Hopkinton B WARM 
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Introduction 

 

Natural Resource Services, Inc. (NRS) has completed the freshwater wetland delineation 

within the above-referenced parcels.  This field work was performed in accordance with the de-

lineation standards outlined in Appendix 2 of the Rules and Regulations Governing the Admin-

istration and Enforcement of the Freshwater Wetlands Act (effective July 16, 2014; hereafter ‘the 

regulations’).  Rule 8.03(D) of the wetland regulations states that all delineations performed by 

wetland consultants, including NRS, are not considered valid for regulatory purposes until the 

work is reviewed and approved by the RI Department of Environmental Management, Office of 

Water Resources (DEM, OWR). 

 

This field work was performed by NRS staff biologist Edward J. Avizinis, CPSS, PWS 

on July 31, August 8 and August 9, 2018.  The regulatory section of this report details the classi-

fication of each wetland and the jurisdictional limits applied to these features under the regula-

tions.   

 

Geographic Information System (GIS) graphics are included as appendices to this report.  

Wetland features were GPS located using a Trimble GeoXT 6000 handheld unit.  GPS data has 

been overlain onto an accompanying GIS graphic for reference. Although this is not to be con-

sidered a survey, it does provide a reasonable approximation of the resource areas which can be 

utilized for preliminary planning purposes.    

 

This report has been prepared in fulfillment of your authorization to proceed. Do not 

hesitate to contact NRS if you have any questions or if you require additional copies of this re-

port.  Copies of this report and the accompanying graphic are being forwarded to your engineer, 

Denise Cameron, PE of Woodard and Curran for her use.  

 

Existing Conditions 

 

 The tax assessor’s database for the Town of Hopkinton lists the subject parcels as an ap-

proximate area of 75.52 acres in size.  These lots are located to the west of Arcadia Road and are 

comprised of a number of land-use types, including agricultural fields, mixed forests and fresh-

water wetlands.  The forested upland areas are comprised of red maple (Acer rubrum), white 

pine (Pinus strobus), red oak (Quercus rubra), white oak (Quercus alba), sweet pepperbush 

(Clethra alnifolia), partridge berry (Mitchella repens), witch hazel (Hamamelis virginiana), 

mountain laurel (Kalmia latifolia) and Canada mayflower (Maianthemum canadense), among 

other species.  

 

 Freshwater swamps occupy portions of the subject lots. These swamps are vegetated with 

red maple (Acer rubrum), yellow birch (Betula alleghaniensis), winterberry (Ilex verticillata), 

greenbrier (Smilax rotundifolia), cinnamon fern (Osmundastrum cinnamomeum), royal fern 

(Osmunda spectabilis), swamp dewberry (Rubus hispidus) and mountain laurel (Kalmia latifo-

lia), among other species.  
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 A river and intermittent streams also flow throughout the delineated parcels.  Of these 

watercourses, the river (RI0008040R-16C) is considered to be tributary to Wood River and is 

also recognized by the DEM’s Environmental Resource Map as a cold water fishery.  

 

Soil Conditions 

 

 The Rhode Island Soil Survey (2017) depicts multiple soil series comprising the subject 

lots.  Soil units approximated within these parcels include the Hinckley gravelly loam, the Scar-

boro mucky sandy loam, the Ridgebury, Whitman and Leicester extremely stony fine sandy 

loam, the Pits, gravel, the Canton-Charlton-Rock outcrop complex, the Walpole sandy loam, the 

Enfield silt loam and the Merrimac sandy loam soil series. Of these map units, the Ridgebury, 

Whitman and Leicester, the Walpole and the Scarboro soil series are recognized as hydric soils 

which are generally indicative of wetland features. The NRS findings were not entirely con-

sistent with the approximations of the soil survey as hydric soils were identified beyond the areas 

estimated by the survey.  

 

Wetland Delineations 

 

 NRS has established and GPS located four (4) delineation flag series within the subject 

property. Rule 7.04(B) of the regulations does not require the delineation of stream and river 

banks. These watercourses will need to be survey located and accurately plotted on all site plans.  

NRS has approximated the centerline of the river and intermittent streams for preliminary plan-

ning purposes.  

 

 Flagging labeled G1 – G115, H1 – H114, I1 – I18 and J1 – J102 depicts the boundary of 

the on-site swamps. These features receive additional jurisdictional limits in the form of 50-foot 

perimeter wetland.  

 

Jurisdictional Limits 

 

 The following table has been prepared to depict each NRS flag series in relation to its 

classification under the DEM, OWR wetland regulations as well as any additional jurisdictional 

limits which may be required.  

 

NRS Flag Series Wetland Delineations Jurisdictional Limits 

G1 – G115 Swamp 50 ft. Perimeter Wetland 

H1 – H114 Swamp 50 ft. Perimeter Wetland 

I1 – I18 Swamp 50 ft. Perimeter Wetland 

J1 – J102 Swamp 50 ft. Perimeter Wetland 

Not Flagged  River  200 ft. Riverbank Wetland 

Not Flagged Intermittent Stream(s) 100 ft. Riverbank Wetland 

 

 The G-, H-, I- and J-series swamps are afforded 50-foot perimeter wetlands. Appendix 

2(D) of the regulations applies riverbank wetlands to streams and rivers based on the mean width 

of the subject watercourse. As the river is ten (10) feet or greater in its average width, it is af-
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forded a 200-foot riverbank wetland. The intermittent streams are less than ten (10) feet in aver-

age width and therefore subject to 100-foot riverbank wetland.  

 

 Perimeter and riverbank wetlands are considered to be regulated resource areas and not 

simple buffer zones.  As such, any work which is contemplated within the wetlands or their asso-

ciated jurisdictional limits shall require approval in the form of a permit from the DEM, OWR.  

 

Summation 

 

 This report has been prepared to describe the field work performed by NRS. Freshwater 

wetlands in the form of swamps occupy portions of the subject lots. Additionally, a river and 

multiple intermittent streams flow within the parcel. These features are subject to additional ju-

risdictional limits as tabulated in the preceding section of this report. Any land-use activities 

considered within the wetlands or their jurisdictional limits shall require a permit from the DEM, 

OWR.  

 

It is also important to note that a new state freshwater wetlands law was enacted in July 

of 2015. This law made changes to the jurisdictional limits currently utilized in the regulations.  

The DEM, OWR is writing new regulations which will require buffer zones for all freshwater 

wetlands. While a comprehensive timeline has not been established for the enactment of these 

rules, it is anticipated that they will be in effect at some point in 2018. If you submit an applica-

tion prior to the promulgation of these rules, your project would then be grandfathered under the 

current setback standards. 

 

Please do not hesitate to contact NRS if you have any questions or if you require elabora-

tion on the findings of this report.  
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Appendix 
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Wetland Edge Delineation Data Form (Wetland) 

 

Applicant:   Wetland No.:  1 

Project: Arcadia Road Flag No. Sequence: H1 – H114 

City/Town: Hopkinton, RI Date: July 31, 2018, August 8 & 9, 2018 

 

Vegetation:  List the three dominant species in each vegetative strata along with their 

 NWI status. 

 

 Indicator  Indicator 

Tree Status Herbs Status 

1. Betula alleghaniensis  FAC 1. Osmundastrum cinnamomeum FACW 

2. Acer rubrum FAC 2. Osmunda spectabilis OBL  

3.  3. Dendrolycopodium obscurum FACU  

 

Saplings/Shrubs  Woody Vines 

1. Clethra alnifolia FAC 1. Smilax rotundifolia  FAC   

2. Ilex verticillata FACW 2. Vitis labrusca FACU  

3. Rubus hispidus FACW 3.  

 

List other vegetative species noted which may have affected determination of the wetland 

edge:     Maianthemum canadense (FACU) & Kalmia latifolia (FACU)________ 

       

 

Soil: SCS Soil Survey Mapping Unit:   Sb    

 On Hydric Soils List (Y / N)   Y   

 

Soil Profile: (Note wetland flag no. nearest soil test pit):  H100    

 

Horizon Depth Matrix Color Mottling 

Description 

Depth to 

Saturation 

Depth to 

Free Water 

Oe 

 

0-3” - - - - 

Ap 

 

3-8” 10YR 3/1 - - - 

Bw 

 

8-18” 10YR 5/3 c: 10YR 5/6 

d: 10YR 6/1 

- - 

 

Other indicators of wetland hydrology (eg. water marks, drainage patterns, root  

Rhizospheres, etc: Buttressed roots, staining   

Landscape Position:  Toeslope    

Altered / atypical situation? (describe)                 

Comments:     

     

      

 

 



 

 

 

Wetland Edge Delineation Data Form (Upland) 

 

Applicant:   Wetland No.:  1 

Project: Arcadia Road Flag No. Sequence: H1 – H114 

City/Town: Hopkinton, RI Date: July 31, 2018, August 8 & 9, 2018 

 

Vegetation:  List the three dominant species in each vegetative strata along with their 

 NWI status. 

 

 Indicator  Indicator 

Tree Status Herbs Status 

1.  Acer rubrum FAC 1.  Maianthemum canadense FACU 

2. Quercus alba FACU  2.      

3. Quercus rubra FACU  3.       

 

Saplings/Shrubs  Woody Vines 

1. Mitchella repens FACU 1.      

2. Hamamelis virginiana FACU  2.   

3. Kalmia latifolia FACU 3.  

 

List other vegetative species noted which may have affected determination of the wetland 

Edge: Pinus strobus (FACU)    

     

 

Soil: SCS Soil Survey Mapping Unit:   HkC    

 On Hydric Soils List (Y / N)   N   

 

Soil Profile: (Note wetland flag no. nearest soil test pit):  H100    

 

Horizon Depth Matrix Color Mottling 

Description 

Depth to 

Saturation 

Depth to 

Free Water 

- 

 

- - - - - 

- 

 

- - - - - 

- 

 

- - - - - 

- - - - - - 

 

 

Other indicators of wetland hydrology (eg. water marks, drainage patterns, root  

Rhizospheres, etc.):       

Landscape  Position:  Footslope      _____ 

Altered / atypical situation? (describe) ________________________________________ 

Comments:______________________________________________________________ 



 

 

Wetland Edge Delineation Data Form (Wetland) 

 

Applicant:   Wetland No.:  2 

Project: Arcadia Road Flag No. Sequence: I1 – I18/J1-J102 

City/Town: Hopkinton, RI Date: July 31, 2018, August 8 & 9, 2018 

 

Vegetation:  List the three dominant species in each vegetative strata along with their 

 NWI status. 

 

 Indicator  Indicator 

Tree Status Herbs Status 

1.  Acer rubrum FAC 1.  Maianthemum canadense FACU 

2. Pinus strobus FACU  2.  Osmunda spectabilis  OBL     

3.   3.       

 

Saplings/Shrubs  Woody Vines 

1.     1.  Vitis labrusca FACU    

2.      2.   

3.     3.  

 

List other vegetative species noted which may have affected determination of the wetland 

Edge:       

     

 

Soil: SCS Soil Survey Mapping Unit:   Wa    

 On Hydric Soils List (Y / N)   Y   

 

Soil Profile: (Note wetland flag no. nearest soil test pit):  I9    

 

Horizon Depth Matrix Color Mottling 

Description 

Depth to 

Saturation 

Depth to 

Free Water 

Ap 

 

0-8” 10YR 3/1 - - - 

Bw 

 

8-15” 10YR 4/1 - - - 

- 

 

- - - - - 

 

Other indicators of wetland hydrology (eg. water marks, drainage patterns, root  

Rhizospheres, etc: Buttressed roots, saturated at 8”   

Landscape Position:  Toeslope    

Altered / atypical situation? (describe)                 

Comments:     

     

      

 

 



 

 

 

Wetland Edge Delineation Data Form (Upland) 

 

Applicant:   Wetland No.:  2 

Project: Arcadia Road Flag No. Sequence: I1 – I18/J1-J102 

City/Town: Hopkinton, RI Date: July 31, 2018, August 8 & 9, 2018 

 

Vegetation:  List the three dominant species in each vegetative strata along with their 

 NWI status. 

 

 Indicator  Indicator 

Tree Status Herbs Status 

1.   Pinus strobus FACU 1.  Maianthemum canadense FACU 

2.    2.          

3.   3.       

 

Saplings/Shrubs  Woody Vines 

1.     1.  Vitis labrusca FACU    

2.      2.   

3.     3.  

 

List other vegetative species noted which may have affected determination of the wetland 

Edge:       

    

 

Soil: SCS Soil Survey Mapping Unit:   HkC    

 On Hydric Soils List (Y / N)   N   

 

Soil Profile: (Note wetland flag no. nearest soil test pit):  I9    

 

Horizon Depth Matrix Color Mottling 

Description 

Depth to 

Saturation 

Depth to 

Free Water 

Ap 

 

0-8” 10YR 3/2 - - - 

Bw 

 

8-14” 10YR 5/4 - - - 

- 

 

- - - - - 

- - - - - - 

 

 

Other indicators of wetland hydrology (eg. water marks, drainage patterns, root  

Rhizospheres, etc.):       

Landscape  Position:  Footslope      _____ 

Altered / atypical situation? (describe) ________________________________________ 

Comments:______________________________________________________________   
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LAND MANAGEMENT SERVICES 
303 Courthouse Lane, Pascoag, RI  02859 
401-568-3410 
mstremb@cox.net 

January 2, 2019 (amended 3/26/19) 

Forest Assessment 
Proposed Skunk Hill I & II Solar Projects 
Skunk Hill I:  145 Skunk Hill Road (AP 18, Lot 14) 
Skunk Hill II:  0 Arcadia Road and 0 Lisa Lane (AP 18, Lots 8 & 13) 
Hopkinton, RI 

Purpose: 

This forest assessment is provided to document the forest resources on the total of 173.5 acres in 
three (3) lots that will be subject to the development of a solar array. The above-referenced 
project currently involves approximately 47 +/- acres that would be cleared of trees for the solar 
arrays, although this estimate is subject to change as the project proposal is refined.   

General Site Description: 

The subject properties are located southerly of Skunk Hill Road and westerly of Arcadia Road, 
with additional access from Lisa Lane, northwest of the Hope Valley village area in the northeast 
portion of the town of Hopkinton, RI.  The property is situated on the southern tip of Skunk Hill, 
which is a long ridge flanked by the Wood River to the east and Brushy Brook (Locustville 
Pond) to the west.  The terrain consists of a southeast-facing slope with a couple of rocky, upland 
knolls and interior intermittent stream valleys.  These streams flow to the southeast to the Wood 
River just below Wyoming Pond.    

According to the USDA Soil Survey, the existing soil conditions underlying the wooded upland 
areas of the property that will be subjected to the clearing for this project include well-drained 
Canton-Charlton-Rock Outcrop complex of fine sandy loams, very rocky, with 3 to 15 percent 
slopes, which are typically found on side slopes and crests of upland hills and ridges; excessively 
well-drained Hinckley gravelly sandy loam, rolling, which are typically found on terraces and 
glacial features such as outwash plains, kames, and eskers; and moderately well-drained Sutton 
very stony fine sandy loam, 0 to 8 percent slopes, which are typically found on the lower side 
slopes of the uplands.  There are rock outcroppings present within these soil types, particularly in 
the southwestern area of the property.  Stones and boulders can cover from 10 to 35 percent of 
the surface in the upland sites underlain with the Canton/Charlton soil type, with other areas that 
have from 0 to 10 percent of the surface covered by stones and boulders. 

The available water capacity of these soils is from low in the gravelly areas, to moderate in most 
other areas of the property, and runoff rate is slow to medium.  They are typically too stony for 
agricultural uses, with only the Hinckley gravelly soils suitable for pasture or hayfields.  They 
are suited to trees and community development.  These soils have a woodland productivity rating 
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of 4o to 5s, which is low to moderate in productivity, with site limitations for equipment 
operation due to the stoniness, and low fertility due to sandiness. They have a Site Index value 
that ranges from 52 for Red oak in the upland areas and 62 in the mid- to lower-slope sites, and 
58 for White pine in the upland sites to 62 in the lower-slope sites. The gravelly, sandy loam of 
the Hinckley site is most suited to growing White pine, where it regenerates readily, but due to 
low fertility the Site Index for White pine is relatively low at 60.  This Site Index value is an 
indication of how well trees will grow in that soil type, and those values range from poor in the 
upland areas to fair in the mid- to lower slope sites, in relation to other Rhode Island soils.  
 
The USDA Soil Survey includes information on depth to bedrock, soil texture, seasonal water 
table influences, and suitability for certain tree species.  A copy of the USDA Soil Survey report 
for the subject property is attached to this assessment. 
 
There is a woods trail that enters the wooded areas of the property from the northern hayfields, 
and runs parallel to the western boundary down to the ledges known as Goat Rock. There is a 
second trail that comes in from the road frontage in the southeastern portion of the property and 
runs along the ledges overlooking the southern stream to the Goat Rock ledges, with several 
other ATV trails that run through these areas.  Some of these roads are visible in the Aerial 
Imagery.   
 
 
Forest Cover Descriptions: 
 
The forest cover on the subject sites is predominately upland oaks (Scarlet oak, Black oak, and 
White oak), with some presence of Northern red oak in the upper slope areas of the western 
portions of the property, with a heavy understory of Mountain laurel shrubs, and in the southeast 
portions of the property White pine is the dominant tree species, with mature stands of pine 
mixed with some upland oaks, along with Black birch, Red maple, Sassafras, and a few small 
copses of American beech. Red maple and other hardwoods are present in a small area just south 
of the northwest field, where seasonally high water tables have an influence on the species found 
there. 
 
There is no evidence of any recent timber harvesting activity, other than some firewood 
harvesting in the northern areas of the woodlot, close to the property’s house site and fields.  
There are no signs of any harvesting of mature timber in many years. The woods roads and a 
couple of branch trails are still open with evidence of some vegetation maintenance for 
recreational access. 
 
More recently, defoliations by Gypsy moth caterpillars has resulted in a minor amount of oak 
mortality. The 2016 Aerial imagery illustrates the amount of defoliation that occurred (light-
colored patches that should be green with foliage), with defoliation in the upland areas of the 
southwestern portions of the property. 
 
The preparation of this Forest Assessment has included a forest resource inventory, the results of 
which are included in each of the Stand Descriptions that will follow.  Forest stands are 
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determined through a combination of forest cover and geographic features, with soil types, slope, 
and aspect each having a major influence on the delineation of these stands. 

This forest inventory was conducted by the randomized distribution of variable radius sampling 
plots, with the use of a 10-factor prism and measuring the diameters of all “in” trees.  
Extrapolation of the recorded data provides average diameter and stocking data (e.g. numbers of 
trees) across the stand.  Data recorded includes species, determination of acceptable or un-
acceptable growing stock (AGS vs. UGS), understory vegetation, and any additional site factors 
that influences the health and viability of the stand. 

 
Stand Descriptions: 
 
The woodland has been delineated into three (3) upland stands, as shown on the attached Forest 
Stand Map, with descriptions that follow.  The acreage for each of these stands includes only the 
acreages within the proposed limit of disturbance as provided by Woodard & Curran 
Engineering’s Site Plan.  This is the area to be cleared within the proposed fence line of the 
arrays and associated stormwater management facilities. 
 
There are additional areas comprised of wetlands not subject to clearing for the solar arrays. 
 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Stand 1 – Mixed Hardwoods   Acres:  3  

# TREES/A: 88   AVG. DBH: 14”  AGE:  100+ years 

     (DBH = Diameter Breast Height = @4.5’ above ground) 

SOIL TYPE: Woodbridge fine sandy loam, 0 – 3 percent slopes 

SITE INDEX: Red oak = 72  White pine = 65 

Located at the southern end of the northwest open fields, with a seasonally high water table and 
moderately well-drained soil conditions, the overstory of this small patch is comprised of Red 
maple and other associated hardwoods.   

Red maple is the most prevalent species, representing about 70% of the total stocking, and found 
in all size classes, with some large diameter culls present.  These culls, along with some scattered 
large White and Scarlet oaks are likely remnant pasture trees, with an intermediate stocking of 
smaller diameter Red maple, White oaks, Hickory, and Black birch. American elms of various 
sizes were also noted.   

Recent cutting of firewood in this stand has produced a fairly open understory with a growth 
response of Blackberry canes, clumps of Green briers, and thickets of non-native, invasive plants 
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such as Multi-flora rose shrubs, Japanese barberry shrubs, and Honeysuckle vines.  Grasses and 
annual weeds are present, along with ferns and Sweet pepperbush. 

The current health condition of the dominant trees is moderate, with storm-damaged crowns and 
broken stems of large Red maple culls, and some mortality of the oaks scattered throughout the 
stand due to recent defoliations.  The defoliation would not have been extensive due to the 
diversity of hardwoods present in the stand, and the moist, fertile soil conditions that enhance the 
health and productivity of the trees. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Stand 2 – Upland Oaks  Acres:  24  

# TREES/A: 135   AVG. DBH: 9.8”  AGE:  80 - 90 years 

SOIL TYPE: Canton/Charlton/Rock Outcrop Complex, 3 to 15 percent slopes 

SITE INDEX: Red oak = 52 - 58  White pine = 58 - 65 

Located in the central and southwest portions of the property, comprising the acreage of Skunk 
Hill Solar I, and situated on the mid-slopes of the hillside, with rocky knoll inclusions, and with a 
southeastern aspect, the overstory of this stand is dominated by mixed oaks in the 12 to 22 inch 
dbh size classes.  Most of the oak stocking is comprised of the upland Black and Scarlet oaks.  

Due to the higher soil moisture content of the soils underlying the northern and eastern edges of 
the stand, there is a component of better quality Northern red oaks present, along with several 
Red maples in those transition areas.  Here there are some oaks and a few White pines that are 
found in the 20 to 26 inch dbh size classes.   

Altogether, the oaks comprise about 80% of the dominant overstory trees, and about 55% of the 
total growing stock. 

Other hardwoods present in the stand include some co-dominant White oaks and Black birch, 
and an intermediate and suppressed stocking of small to medium diameter Black birch, Hickory, 
mixed oaks, Sassafras, Black gum, and Red maple.  There are some scattered White and Pitch 
pines present, along with some smaller diameter pine saplings, which are now being released by 
the recent mortality of oaks. 

The current stocking level is 62%, which is a fully-stocked condition on the Upland Central 
Hardwood stocking chart. 

The current health condition of these oaks is poor to moderate, with some crown dieback in most 
of the dominant and co-dominant stems, and some mortality scattered throughout the stand due 
to recent drought and defoliations.  The upper slopes have significant amounts of oak mortality, 
comprising about 40% of the overstory in some areas.   
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The understory includes scattered White pine and Black birch saplings.  Mountain laurel is 
pervasive throughout much of the stand’s understory, and appears as the light green color on the 
2014 Aerial Imagery.  Other shrubs include scattered Highbush blueberry and Witch hazel 
shrubs, along with Huckleberry and Lowbush blueberry. Greenbriers are present in most areas of 
the understory.  

The stand includes an access trail that runs parallel to the western boundary and leads to the Goat 
Rock outcroppings in the southwest corner of the property. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Stand 3 – Pine/Hardwoods   Acres:  20 

# TREES/A: 160   AVG. DBH: 10.1”  AGE:  90+ years 

SOIL TYPE: Hinckley gravelly sandy loam; Sutton very stony fine sandy loam 

SITE INDEX: Red oak = 49 - 62  White pine = 60 - 62 

Located in the southeastern portions of the property, comprising the acreage of Skunk Hill Solar 
II, and situated on rolling terrain and a ridgeline between the two streams on this property, the 
overstory of this stand is dominated by mature White pines.   

The southern portion of the stand has the higher concentration of pine stocking, with an 
increased component of upland oaks in the northern portions of the stand. 

The pines are found in all size classes, from 10 inches dbh up to larger, mature stems up to 30 
inches dbh.  Overall, the White pines comprise about 55% of the total stocking, and about 75% 
of the large sawtimber size classes of 20 inches dbh and up. 

The oak component is comprised of Scarlet, Black, and White oaks, along with some scattered 
Northern red oak.  They are found in the 12 to 24 inches dbh size classes, with most of the oak 
stocking in the 12 to 18 inches dbh size classes.  These are typically short-bodied, poor to 
moderate quality stems due to the gravelly soil conditions they are growing in.  The northwest 
portion of the stand, where the terrain slopes down towards the adjacent wetland area, has 
improved soil moisture conditions with underlying Sutton soils.  The oaks found in this area have 
better form and quality. 

The current stocking level is 70%, which is a fully-stocked condition on the Mixed Wood 
stocking chart. 

The understory includes pine and Black birch saplings and small diameter trees in the 4 to 6 inch 
dbh size classes.  There are scattered patches of Mountain laurel, along with Witch hazel, 
Highbush blueberry, and Lowbush blueberry/Huckleberry shrubs.  
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The stand includes a woodland path that runs along the southern edge, on the rim of the valley 
overlooking the southern stream valley.  Visible in the 1939 Aerial Imagery, this was once a cart 
path that led to Goat Rock, and also branches off to run northeast through the stand. Kept open 
by ATV’s and hikers, the pine overstory along that southern valley provides a mature canopy 
over that trail system.  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Wetland Areas     Acres:  50+/- 

SOIL TYPE: Ridgebury extremely stony fine sandy loams  

Located in the stream valleys that cut through the central and southern portions of the property, 
the overstory of this stand, which is not subject to the clearing for the proposed solar project, is 
comprised of a mix of hardwoods, including mixed oaks, Red maple, Hickory, Black birch, 
White ash, Tulip poplar, Black gum, and some scattered mature White pines. 
 
Some oak mortality was noted in the transitional, lower slope areas of the valleys, where the oak 
overstory is more dominant and was subjected to the defoliations by Gypsy moths. 
 
The understory is typical of forested wetlands, with Highbush blueberry and Clethra (Sweet 
pepperbush) heavily present in the more saturated sites of the stand. Heavy thickets of Mountain 
laurel are present within some areas of these wetlands, where soil conditions are not saturated, 
but are stony and include the stream channels. 
 
 
Summary of Observations: 
 
The overall condition of this forested tract is one of diverse species composition, with varying 
stand density (stocking) conditions.  Most of the acreage is dominated by mixed oaks, with 
White pine comprising a significant component of the southeast area of the property.  A 
significant percentage of the trees are in sizes of 20 inches dbh or larger (approximately 9% on 
average across the areas to be cleared for the solar arrays). 
 
Much of the forest soil and slope conditions are only moderately productive for oak due to the 
droughty conditions and stoniness on the upland knoll and ridges that limits the ability of the 
trees to attain any significant height or growth rates.  There is an area of mid- to lower slope sites 
in the central portions of the property, with transition zones where soil moisture conditions 
improve to provide a more productive site capability, and there are some good quality, maturing 
oaks in this area. 
 
The health conditions of the woodlands include significant impacts to the oak overstory in the 
upper slope sites due to recent defoliations by Gypsy moth and/or Forest tent caterpillars, and by 
several years of moderate drought conditions.  Along with significant mortality in those sites, 
there is some observable dieback in the crowns of the surviving upland oaks, and additional 
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mortality may yet occur due to the widespread presence of the two-lined Chestnut borer that 
attacks weakened and stressed oaks. 
 
Projections for more frequent drought events, warmer temperatures, and more severe 
precipitation events will continue to have a negative impact on the forest health of upland oak 
stands in Rhode Island. Oaks are susceptible to Gypsy moth and Forest tent caterpillar 
defoliations, and to the follow-up attacks on stressed trees by the Two-lined Chestnut borer, 
which may occur with increased frequency as spring droughts become more common. 

The pine-dominated forest of the southeast portion of the property, with its underlying gravelly 
sandy loams, does not appear to have any significant health concerns, although some Gypsy 
moth defoliation of the upland oaks in the northern portion of that area has impacted the 
understory pines.  High stocking levels of this un-managed stand of pine has led to natural 
mortality of small diameter pines due to competition. 

 

The weighted average of trees per acre for the 47 acres of woodlands to be cleared for this 
project equals 142, for a total of 6,704 trees to be removed for this project. 

 

 

 

Prepared By: Marc J. Tremblay, CF  

  MA Forester Lic #239, CT Certified Forester #F-517, RI Lic. Arborist #104 

Certification:  I hereby attest that the above Forest Assessment Report prepared for the 
referenced property has been prepared according to the appropriate standards and information 
available, and the information provided is as accurate as current forestry practices allow. 

Marc J. Tremblay, CF 
 
 
Attachments: 
 

• 2014 Imagery with Forest Stands 
• 2016 Imagery showing GM Defoliation Impacts 
• Topographical Map 
• USDA Web Soil Survey Map & Report (Forestland Productivity) (12pp) 
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Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
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

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:12,000.

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

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
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: State of Rhode Island: Bristol, Kent, Newport, 
Providence, and Washington Counties
Survey Area Data: Version 18, Dec 6, 2018

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

Date(s) aerial images were photographed: May 14, 2010—Apr 
1, 2017

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.

Custom Soil Resource Report
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Map Unit Legend

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

CaC Canton-Charlton-Rock outcrop 
complex, 3 to 15 percent 
slopes

55.3 32.8%

CaD Canton-Charlton-Rock outcrop 
complex, 15 to 35 percent 
slopes, very stony

4.8 2.8%

CeC Canton and Charlton fine sandy 
loams, 3 to 15 percent 
slopes, very rocky

0.0 0.0%

EfA Enfield silt loam, 0 to 3 percent 
slopes

5.7 3.4%

EfB Enfield silt loam, 3 to 8 percent 
slopes

4.7 2.8%

HkA Hinckley loamy sand, 0 to 3 
percent slopes

1.5 0.9%

HkC Hinckley loamy sand, 8 to 15 
percent slopes

23.5 14.0%

HkD Hinckley loamy sand, 15 to 25 
percent slopes

0.0 0.0%

MmA Merrimac fine sandy loam, 0 to 
3 percent slopes

3.2 1.9%

PaB Paxton fine sandy loam, 3 to 8 
percent slopes

0.6 0.4%

Pg Pits, gravel 1.3 0.7%

Rf Ridgebury, Leicester, and 
Whitman soils, 0 to 8 percent 
slopes, extremely stony

20.3 12.0%

Rp Rock outcrop-Canton complex, 
0 to 35 percent slopes, very 
stony

1.3 0.8%

Sb Scarboro mucky fine sandy 
loam, 0 to 3 percent slopes

15.2 9.0%

Ss Sudbury sandy loam 0.1 0.0%

SuB Sutton fine sandy loam, 0 to 8 
percent slopes, very stony

5.8 3.4%

Tb Tisbury silt loam 2.4 1.4%

Wa Walpole sandy loam, 0 to 3 
percent slopes

1.7 1.0%

WhA Woodbridge fine sandy loam, 0 
to 3 percent slopes

13.5 8.0%

WoB Woodbridge fine sandy loam, 0 
to 8 percent slopes, very 
stony

7.4 4.4%

Custom Soil Resource Report
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

WrB Woodbridge fine sandy loam, 0 
to 8 percent slopes, 
extremely stony

0.3 0.2%

Totals for Area of Interest 168.5 100.0%

Custom Soil Resource Report
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Soil Information for All Uses

Soil Reports
The Soil Reports section includes various formatted tabular and narrative reports 
(tables) containing data for each selected soil map unit and each component of 
each unit. No aggregation of data has occurred as is done in reports in the Soil 
Properties and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and 
qualities. A description of each report (table) is included.

Vegetative Productivity

This folder contains a collection of tabular reports that present vegetative 
productivity data. The reports (tables) include all selected map units and 
components for each map unit. Vegetative productivity includes estimates of 
potential vegetative production for a variety of land uses, including cropland, 
forestland, hayland, pastureland, horticulture and rangeland. In the underlying 
database, some states maintain crop yield data by individual map unit component. 
Other states maintain the data at the map unit level. Attributes are included for both, 
although only one or the other is likely to contain data for any given geographic 
area. For other land uses, productivity data is shown only at the map unit 
component level. Examples include potential crop yields under irrigated and 
nonirrigated conditions, forest productivity, forest site index, and total rangeland 
production under of normal, favorable and unfavorable conditions.

Forestland Productivity

This table can help forestland owners or managers plan the use of soils for wood 
crops. It shows the potential productivity of the soils for wood crops.

Potential productivity of merchantable or common trees on a soil is expressed as a 
site index and as a volume number. The site index is the average height, in feet, 
that dominant and codominant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even-aged, unmanaged stands. 
Commonly grown trees are those that forestland managers generally favor in 
intermediate or improvement cuttings. They are selected on the basis of growth 
rate, quality, value, and marketability. More detailed information regarding site index 
is available in the "National Forestry Manual," which is available in local offices of 
the Natural Resources Conservation Service or on the Internet.
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The volume of wood fiber, a number, is the yield likely to be produced by the most 
important tree species. This number, expressed as cubic feet per acre per year and 
calculated at the age of culmination of the mean annual increment (CMAI), indicates 
the amount of fiber produced in a fully stocked, even-aged, unmanaged stand.

Trees to manage are those that are preferred for planting, seeding, or natural 
regeneration and those that remain in the stand after thinning or partial harvest.

Reference:
United States Department of Agriculture, Natural Resources Conservation Service, 
National Forestry Manual.

Report—Forestland Productivity

Forestland Productivity–State of Rhode Island: Bristol, Kent, Newport, Providence, and Washington Counties

Map unit symbol and soil 
name

Potential productivity Trees to manage

Common trees Site Index Volume of 
wood fiber

Cu ft/ac/yr

CaC—Canton-Charlton-Rock 
outcrop complex, 3 to 15 
percent slopes

Canton Eastern white pine 58 100.00 Eastern white pine, White 
spruce

Northern red oak 52 29.00

Charlton Eastern white pine 65 114.00 Eastern hemlock, Eastern white 
pine, European larch, Red 
pine, White spruceNorthern red oak 65 43.00

Red maple 55 29.00

Red pine 70 129.00

Red spruce 50 114.00

Shagbark hickory — 0.00

Sugar maple 55 29.00

Rock outcrop — — — —

CaD—Canton-Charlton-Rock 
outcrop complex, 15 to 35 
percent slopes, very stony

Canton, very stony Eastern white pine 58 100.00 Eastern white pine, White 
spruce

Northern red oak 52 29.00

Charlton, very stony Eastern white pine 65 114.00 Eastern hemlock, Eastern white 
pine, European larch, 
Northern red oak, Norway 
spruce, Red pine, Scarlet 
oak, Sugar maple, Tuliptree, 
White ash, White oak, White 
spruce

Northern red oak 65 43.00

Red maple 55 29.00

Red pine 70 129.00

Red spruce 50 114.00

Shagbark hickory — 0.00

Sugar maple 55 29.00

Rock outcrop — — — —

Custom Soil Resource Report
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Forestland Productivity–State of Rhode Island: Bristol, Kent, Newport, Providence, and Washington Counties

Map unit symbol and soil 
name

Potential productivity Trees to manage

Common trees Site Index Volume of 
wood fiber

Cu ft/ac/yr

CeC—Canton and Charlton fine 
sandy loams, 3 to 15 percent 
slopes, very rocky

Canton, very stony Eastern hemlock — — Beech, Bitternut hickory, Black 
oak, Eastern hemlock, 
Eastern white pine, Gray 
birch, Mockernut hickory, 
Northern red oak, Pignut 
hickory, Red maple, 
Shagbark hickory, Sugar 
maple, White ash, White oak, 
Yellow birch

Eastern white pine 58 100.00

Northern red oak 52 29.00

Red maple 55 29.00

Shagbark hickory — 0.00

Sugar maple 55 29.00

White oak — —

Charlton, very stony Eastern white pine 65 114.00 Eastern white pine, European 
larch, Northern red oak, 
Norway spruce, Red pine, 
Scarlet oak, Sugar maple, 
Tuliptree, White ash, White 
oak

Northern red oak 65 43.00

Red maple 55 29.00

Red pine 70 129.00

Red spruce 50 114.00

Shagbark hickory — 0.00

Sugar maple 55 29.00

EfA—Enfield silt loam, 0 to 3 
percent slopes

Enfield Eastern white pine 74 129.00 Eastern white pine, European 
larch

Northern red oak 65 43.00

Shagbark hickory — 0.00

EfB—Enfield silt loam, 3 to 8 
percent slopes

Enfield Eastern white pine 74 129.00 Eastern white pine, European 
larch

Northern red oak 65 43.00

Shagbark hickory — 0.00

HkA—Hinckley loamy sand, 0 to 
3 percent slopes

Hinckley Eastern white pine 61 100.00 Black oak, Eastern white pine, 
Pitch pine

Northern red oak 49 29.00

Paper birch 60 54.00

Pitch pine 60 —

Red pine 54 92.00

Red spruce 39 86.00

Sugar maple 59 30.00

White spruce 52 114.00

Custom Soil Resource Report
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Forestland Productivity–State of Rhode Island: Bristol, Kent, Newport, Providence, and Washington Counties

Map unit symbol and soil 
name

Potential productivity Trees to manage

Common trees Site Index Volume of 
wood fiber

Cu ft/ac/yr

HkC—Hinckley loamy sand, 8 
to 15 percent slopes

Hinckley Eastern white pine 61 100.00 Black oak, Eastern white pine, 
Pitch pine

Northern red oak 49 29.00

Paper birch 60 54.00

Pitch pine 60 —

Red pine 54 92.00

Red spruce 39 86.00

Sugar maple 59 30.00

White spruce 52 114.00

HkD—Hinckley loamy sand, 15 
to 25 percent slopes

Hinckley Eastern white pine 61 100.00 Black oak, Eastern white pine, 
Pitch pine

Northern red oak 49 29.00

Paper birch 60 54.00

Pitch pine 60 —

Red pine 54 92.00

Red spruce 39 86.00

Sugar maple 59 30.00

White spruce 52 114.00

MmA—Merrimac fine sandy 
loam, 0 to 3 percent slopes

Merrimac — — — —

PaB—Paxton fine sandy loam, 
3 to 8 percent slopes

Paxton Black oak 67 — Eastern white pine, European 
larch, Northern red oak, 
Norway spruce, Red pine, 
Scarlet oak, Sugar maple, 
Tuliptree, White ash, White 
oak

Eastern white pine 72 114.00

European larch 80 —

Northern red oak 68 43.00

Red pine 70 —

Scarlet oak 67 —

Sugar maple 75 43.00

White ash 89 —

White oak 60 —

Pg—Pits, gravel

Pits — — — —

Custom Soil Resource Report
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Forestland Productivity–State of Rhode Island: Bristol, Kent, Newport, Providence, and Washington Counties

Map unit symbol and soil 
name

Potential productivity Trees to manage

Common trees Site Index Volume of 
wood fiber

Cu ft/ac/yr

Rf—Ridgebury, Leicester, and 
Whitman soils, 0 to 8 percent 
slopes, extremely stony

Ridgebury, extremely stony Eastern white pine 63 114.00 American elm, Blackgum, 
Green ash, Pin oak, Red 
maple, Swamp white oak, 
Yellow birch

Northern red oak 66 43.00

Red maple 62 —

Sugar maple 56 29.00

White ash 60 —

Leicester, extremely stony Eastern white pine 69 129.00 Green ash, Red maple, 
Tuliptree

Northern red oak 56 43.00

Red maple 70 43.00

Yellow birch — —

Whitman, extremely stony Blackgum 52 — —

Eastern white pine 56 100.00

Northern red oak 70 —

Red maple 60 29.00

Red spruce 44 86.00

White oak 57 —

Rp—Rock outcrop-Canton 
complex, 0 to 35 percent 
slopes, very stony

Rock outcrop — — — —

Canton, very stony Eastern white pine 58 100.00 Eastern white pine, White 
spruce

Northern red oak 52 29.00

Sb—Scarboro mucky fine sandy 
loam, 0 to 3 percent slopes

Scarboro Atlantic white cedar 45 — Atlantic white cedar

Red maple 55 29.00

Ss—Sudbury sandy loam

Sudbury Eastern white pine 60 100.00 Eastern white pine, European 
larch, Norway spruce, Red 
pine, White spruceNorthern red oak 45 29.00

Red pine 60 86.00

Red spruce 47 100.00

Custom Soil Resource Report
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Forestland Productivity–State of Rhode Island: Bristol, Kent, Newport, Providence, and Washington Counties

Map unit symbol and soil 
name

Potential productivity Trees to manage

Common trees Site Index Volume of 
wood fiber

Cu ft/ac/yr

SuB—Sutton fine sandy loam, 0 
to 8 percent slopes, very 
stony

Sutton, very stony Black cherry 72 43.00 Eastern white pine, European 
larch, Northern red oak, 
Norway spruce, White oak, 
White spruce

Eastern white pine 62 114.00

Northern red oak 62 43.00

Red spruce 50 114.00

Sugar maple 54 29.00

White oak — —

Tb—Tisbury silt loam

Tisbury Eastern white pine 75 143.00 Eastern white pine

Northern red oak 70 57.00

Wa—Walpole sandy loam, 0 to 
3 percent slopes

Walpole Eastern hemlock 54 114.00 —

Eastern white pine 68 114.00

Red maple 75 43.00

White ash 61 43.00

WhA—Woodbridge fine sandy 
loam, 0 to 3 percent slopes

Woodbridge Black oak 77 — Ash, Northern red oak, Sugar 
maple, Tuliptree, White oak

Eastern white pine 67 114.00

Northern red oak 72 57.00

Red pine 65 114.00

Red spruce 50 114.00

Sugar maple 65 43.00

White oak — —

Yellow poplar 84 —

WoB—Woodbridge fine sandy 
loam, 0 to 8 percent slopes, 
very stony

Woodbridge, very stony Black oak 77 — Ash, Northern red oak, Sugar 
maple, Tuliptree, White oak

Eastern white pine 67 114.00

Northern red oak 72 57.00

Red pine 65 114.00

Red spruce 50 114.00

Sugar maple 65 43.00

Yellow poplar 84 —

Custom Soil Resource Report
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Forestland Productivity–State of Rhode Island: Bristol, Kent, Newport, Providence, and Washington Counties

Map unit symbol and soil 
name

Potential productivity Trees to manage

Common trees Site Index Volume of 
wood fiber

Cu ft/ac/yr

WrB—Woodbridge fine sandy 
loam, 0 to 8 percent slopes, 
extremely stony

Woodbridge, extremely stony Black oak 77 — Ash, Northern red oak, Sugar 
maple, Tuliptree, White oak

Eastern white pine 67 114.00

Northern red oak 72 57.00

Red pine 65 114.00

Red spruce 50 114.00

Sugar maple 65 43.00

Yellow poplar 84 —

Custom Soil Resource Report
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January 26, 2021

United States Department of the Interior
FISH AND WILDLIFE SERVICE

New England Ecological Services Field Office
70 Commercial Street, Suite 300

Concord, NH 03301-5094
Phone: (603) 223-2541 Fax: (603) 223-0104

http://www.fws.gov/newengland

In Reply Refer To: 
Consultation Code: 05E1NE00-2021-SLI-1118 
Event Code: 05E1NE00-2021-E-03538  
Project Name: Skunk Hill Road Solar
 
Subject: List of threatened and endangered species that may occur in your proposed project 

location or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. The species list fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please feel free to 
contact us if you need more current information or assistance regarding the potential impacts to 
federally proposed, listed, and candidate species and federally designated and proposed critical 
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 
Act, the accuracy of this species list should be verified after 90 days. This verification can be 
completed formally or informally as desired. The Service recommends that verification be 
completed by visiting the ECOS-IPaC website at regular intervals during project planning and 
implementation for updates to species lists and information. An updated list may be requested 
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.

The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 
utilize their authorities to carry out programs for the conservation of threatened and endangered 
species and to determine whether projects may affect threatened and endangered species and/or 
designated critical habitat.

http://www.fws.gov/newengland
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▪

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 
listed species and/or designated critical habitat may be affected by the proposed project, the 
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle 
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require 
development of an eagle conservation plan                                                                              
(http://www.fws.gov/windenergy/eagle_guidance.html).  Additionally, wind energy projects 
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing 
impacts to migratory birds and bats.

Guidance for minimizing impacts to migratory birds for projects including communications 
towers (e.g., cellular, digital television, radio, and emergency broadcast)  can be found at:     
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm;                  
http://www.towerkill.com; and                                                                                                 http:// 
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Tracking Number in 
the header of this letter with any request for consultation or correspondence about your project 
that you submit to our office.

Attachment(s):

Official Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

New England Ecological Services Field Office
70 Commercial Street, Suite 300
Concord, NH 03301-5094
(603) 223-2541
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Project Summary
Consultation Code: 05E1NE00-2021-SLI-1118
Event Code: 05E1NE00-2021-E-03538
Project Name: Skunk Hill Road Solar
Project Type: DEVELOPMENT
Project Description: Proposed solar photovoltaic system
Project Location:

Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@41.5252542,-71.71476284045644,14z

Counties: Washington County, Rhode Island

https://www.google.com/maps/@41.5252542,-71.71476284045644,14z
https://www.google.com/maps/@41.5252542,-71.71476284045644,14z
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1.

Endangered Species Act Species
There is a total of 1 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

Mammals
NAME STATUS

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

Threatened

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

1

https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/9045
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STATE OF RHODE ISLAND 
 

HISTORICAL PRESERVATION & HERITAGE COMMISSION 
  

Old State House  150 Benefit Street  Providence, RI 02903 
 
     Telephone 401-222-2678              
     TTY 401-222-3700 

                              Fax 401-222-2968
                    www.preservation.ri.gov        
 

14 January 2021 
 

Via email: skaiser@woodardcurran.com 
 
Stephanie Kaiser, Project Manager 
Woodard & Curran Inc. 
41 Hutchins Drive 
Portland, Maine 04102 
  
Re:   RIHPHC Project No. 15211 

Skunk Hill Solar 
Arcadia Road, Lisa Lane, and Skunk Hill Road (Map 18 Lots 8,13, 14) 
Hopkinton, Rhode Island 

 
Dear Ms. Kaiser: 
 
The Rhode Island Historical Preservation and Heritage Commission (RIHPHC) staff has 
reviewed the information that you provided for the above-referenced project. We understand that 
Skunk Hill Solar, LLC is proposing to develop a ground-mounted solar photovoltaic facility on 
the parcels known as Hopkinton Tax Assessor’s Map 18 Lots 8, 13, and 14, aka 0 Arcadia Road, 
0 Lisa Lane, and 145 Skunk Hill Road, respectively. The project is expected to be required to 
have permits from the R.I. Department of Environmental Management, R.I. Department of 
Transportation, and Federal Aviation Administration.  
  
The subject parcel is currently wooded and undeveloped. Due to the environmental 
characteristics of the project area and its proximity to known Native American archaeological 
sites, we recommend that a Phase I archaeological survey be conducted to determine the 
presence or absence of archaeological sites within the project area.  If such a site or sites should 
be found during this survey, additional archaeological survey might be necessary if avoidance of 
the site(s) is not possible. 
 
These comments are provided in accordance with Section 106 of the National Historic 
Preservation Act and the R.I. Historic Preservation Act. If you have any questions, please contact 
RIHPHC Principal Archaeologist Charlotte Taylor at charlotte.taylor@preservation.ri.gov or 
RIHPHC Deputy Director Jeffrey Emidy at jeffrey.emidy@preservation.ri.gov. 
 
Sincerely, 

 
J. Paul Loether  
Executive Director 
State Historic Preservation Officer 


































