
 

   

  

 

 

 

Avizinis Environmental Services, Inc., PO Box 836, Charlestown, RI  02813 

www.Avizinis.com 

 

  

 
 
 
 
 
 

 
PREPARED (August 9, 2021) BY: 

SOLAR FIELD WILDLIFE 
AUGMENTATIONS 

  

 

SITE LOCATION: 
A.P. l8, Lots 8, 13, and 14 

Skunk Hill Road 
Hopkinton, Rhode Island 



2 

INTRODUCTION 

Avizinis Environmental Services, Inc., (AES), has prepared this document to outline 
some of the wildlife augmentations proposed for the above referenced solar project.  This 
document represents the professional opinion of Edward J. Avizinis, PWS, CPSS and the 
findings of the literature cited.  

The proposed photovoltaic field (PV) is within a historically managed farm.  The historic 
limits of the agricultural use on the property once greatly exceeded todays limits, likely to 
include the extent of the farmable land on the property.  This is based on the existence of a 
plowed layer (Ap horizon) found in much of the soil samples taken within the forest.  Being 
under agricultural use, the federal government and State of Rhode Island have agricultural 
exemptions for farms that would allow logging of the land for timber, clearing for planting, or 
livestock use among other activities.  In my opinion, based on historic land use and current 
conditions, as well as potential future land use options, the site is a premium candidate for PV 
use.   

THE LARGER PROBLEM 

The need for renewable energy sources has been well documented.  Continued 
utilization of non-renewable sources (fossil fuels) has cause a drastic disruption to climate as 
detailed in numerous scientific studies in the past 30 plus years.  The vast majority, if not all, 
environmental organizations support the transition to renewable energy sources such as wind 
and solar.  Solar and wind energy are the fastest growing segments of the renewable energy 
market.  Solar is the cleanest and most abundant renewable energy source available (FFWS, 
2019). 

Audubon Society actively supports renewable energy sources by supporting actions like 
the BEST Act introduced to the US House of Representatives designed to fund continued 
research and development of large-scale facilities. The Audubon Society’s 2014 “Birds and 
Climate Change Report” shows that more than half of the bird species in North America 
could lose at least half of their current ranges by 2080 due to climate change (Audubon, 
2019). 
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HABITAT MITIGATION MEASURES 

Contrary to some public opinion, solar fields are no void of wildlife habitat value.  
Scientific research has shown PV panels can function as shelter from predators (especially 
aerial) and weather and solar facility ancillary structures and fences can also provide shelter 
and escape routes for smaller prey by excluding larger terrestrial predators (Cypher et al., 
2019).   

Other research has focused on ways to supplement the habitat provided by solar fields 
by creating and supporting habitat structures such as passerine species that can exploit the 
fields for nesting, foraging, brooding, and cover.   

The following list is a review of measures taken to increase habitat value in the 
proposed field along with a description of each.     

Supplemental plantings (screening):  Screening vegetation is proposed along certain 
limits of the field as depicted on the submitted site plan and is provided in greater detail on the 
Landscape and Civil drawings.  The primary intention of this is to provide a visual screen 
between the abutters and the proposed field.  However, this measure has a secondary benefit.  
Screening vegetation provides habitat structure for birds and small mammals to nest, find 
cover, and provide a food source.   

Furthermore, in portions of the field and an old gravel bank will be restored and allowed 
to revegetate naturally.  This will increase the habitat diversity on the site and thus promote 
species diversity.  It will also create a successive gradual habitat change from field, to early 
successional shrubland, to young tree, to older forest as opposed to a drastic break from field 
to older forest.    

Preservation of Forest Corridors and Connectivity:  Scientific research has shown 
that the greatest species diversity is found at the core of large habitat tracts.  Species diversity 
along with abundance are generally considered positive indicators of ecosystem health.  The 
proposed project will fragment a DEM recognized 280+/- acre forest tract.  However, large 
portions of this project shall be preserved in conjunction with this project (SEE ATTACHED 
MAP).  This includes forested riparian areas along the river and wetlands on the east and west 
sides of the project.  Forested corridors allow wildlife to move through the town and developed 
areas through to larger forests.  The attached map shows the contiguity of forest onsite to 
DEM recognized wildlife corridors and tracts of >500 acre contiguous forested core 
habitat.  
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Habitat Augmentations:  Certain habitat modifications benefit species, such as birds 
that can exploit solar facilities structures for foraging, roosting, and nesting.  Specific habitat 
augmentations are also proposed in conjunction with this project.  These include brush piles, 
blue bird boxes, and bat boxes.   

Bat populations are on the decline across the globe.  Open fields in the vicinity of 
permanent water features provide a hunting scape for bat populations.  Bats hibernate in 
caves and large rock crevices generally found further north than Rhode Island, however, 
during their active season, bats utilize dead trees with loose bark to roost during the day.  Bat 
boxes of the “rocket” type, like the plans attached to this report, are recommended by multiple 
conservation agencies.  “Research shows that boxes installed on poles are occupied two and 
a half times faster than those installed on trees. Tall designs like the rocket-style performed 
best in surveys.  Boxes should be on poles at least 10 feet above the ground and oriented 
south-southeast (140◦ azimuth is optimal).  The box should be placed within 1500 feet of 
permanent water and near a tree line if possible” (FFWS, 2019). 

Eastern bluebirds (Sialia sialis) and similar passerine species that necessitate open field 
habitat have been found to inhabit solar fields.  Numbers of these types of species have 
declined due to reforestation in the 1900’s of abandoned farms.  Open space was once more 
plentiful in Rhode Island than it is currently.  Blue bird boxes are proposed in conjunction with 
this project. “Bluebirds are territorial and require about 1½ acres per pair. Boxes should be 
placed at least 100 yards apart in open areas with woods nearby.  The box should be placed 
4-5 feet above the ground on poles facing open habitat” (FFWS, 2019).

Additionally, brush piles provide habitat structure for small to medium sized mammals 
and some birds.  The USDA-NRCS recommends them as habitat augmentation and the 
specifications provided by NRCS are attached to this report.  These piles also provide 
substrate for insect population which are low level heterotrophic food chain support (NRCS, 
2009). 

Pollinator Habitat:  Pollinator species have also been on the decline globally as 
research has shown.  Solar fields like this one will provide pollinator habitat by seeding areas 
with specific pollinator friendly flowering plants.  This habitat is designed to have successional 
flowering to provide and extended period of pollen and nectar collection and to avoid dearth.   
Please see the Landscape plan by Gifford Design Group for specifications regarding pollinator 
habitat for this project.  The Florida Fish and Wildlife Service also notes that solar fields have 
the opportunity to provide habitat for the rapidly declining monarch butterfly.   
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Fence Passage:  A security fence is required around the solar field.  However, this 
proposal calls for cut-outs along the fence to allow uninhibited wildlife passage.  Small gaps at 
the bottom of the fence 12 x 18 inches (h x w), will be placed at least every 100-yards as 
recommended by available literature (FFWS, 2019).  This will allow species like deer, coyote, 
foxes, raccoons, skunks, turtles, and salamanders among others pass through.   
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ATTACHMENTS 

  

1) USDA-NRCS Brush Pile for Wildlife Guidance Document 
2) Bat Nest Box Rocket Design 
3) AES Forest Setting Map 



 

NH Job Sheet Creating Brush piles for Upland Wildlife (645) Revised May 2009 
  Page 1 of4 

Creating Brush Piles for Upland Wildlife  
New Hampshire Conservation Practice Job Sheet 645 
 
 

 
 
 
Definition 
A brush pile is built from excess forest slash 
or blow down to enhance or supplement 
wildlife cover.  
 
Program Notes: 
Limit of 4 piles per landowner 15 feet round 
by 6 feet high.  

Purpose 

 Provide supplemental dense cover for 
wildlife such as: Cottontail Rabbits, 
Bobwhite Quail, Pheasants, Turkeys, 
Thrashers, Skunks, Raccoons, 
Mockingbirds, and Sparrows.  

 
 Provide a variety of cover needs for 
wildlife, including nesting in dense cover, 
escape from avian predators such as hawks 
and owls, and mammalian predators such as 
raccoons and coyotes; perching on brush pile 
tops; and thermal cover created by shading; 
and protection from wind and precipitation. 
 
 

Where used 

For edge habitats, such as along field 
borders, fence rows, or riparian areas, one 
brush pile every 200 - 300 feet will provide 
adequate cover and travel lanes between 
food sources for most species. 
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 In abandoned fields, on edges of 

working crop fields, harvested or thinned 
forests, and other early successional 
habitat where shrub recovery is 
expected, create 2 piles per acre. 

 Along woods roads and used to deter 
ATV use from wetland sections of road. 

 Avoid the bottoms of drainage ways and 
low spots where standing water or 
flooding will reduce the usefulness of 
brush pile for upland wildlife species. 

 
 

PLANNING CONSIDERATIONS 

 Conduct a habitat assessment to 

determine if cover is a limiting factor for 

the targeted species.  If natural ground 

cover is insufficient, brush piles may be 

appropriate as a short-term solution. 

 If state or federally listed species are in 

the landscape consider potential risks of 

adding brush piles as they may benefit 

predators such as Foxes, Coyotes, Owls 

and Hawks.   

 Brush piles should be a by-product of 
storm events or other land treatments, 
such as, forest stand improvement, brush 
management, or agricultural land 
clearing, rather than a specific practice.  

 Consider planning additional practices, 
such as, Tree & Shrub Establishment 
(612), Early Successional Habitat 
Development (647), and Riparian Forest 
Buffer (391) to accompany brush pile 
establishment to provide more valuable 
cover and food resources in the long-
term. 

 Brush piles are usually most effective 
when located in habitat edges, such as, 
along forest roads and edges, agricultural 
field borders and corners, and along 
riparian areas.   

 Brush piles situated in close proximity to 
other habitat elements required by the 
targeted species will be more beneficial. 

 Several strategically placed medium-size 
piles (roughly 15’ in diameter and 6’ 
high) are better than one large one. 
Isolated piles are not as beneficial, nor as 
likely to be used. 

 Avoid placing brush piles in grasslands 
since the addition of vertical structure in 
these settings can be detrimental to many 
native grassland birds. 

 Keep brush piles away from houses and 
lawns to avoid problems with nuisance 
wildlife. 

 Brush piles are flammable.  Keep them 
away from buildings. 

 Do not use materials that contain toxic 
substances (i.e. pressure treated 
lumber/posts, creosote railroad ties, lead 
painted surfaces, tires, etc.).  These 
substances can cause wildlife mortality 
either through contact, consumption, or 
inhalation. 

 

Operation and maintenance 
This practice component will be inspected 
periodically and restored as needed to 
maintain the stated purpose.  Additional 
operation and maintenance requirements 
will be developed on a site-specific basis to 
assure performance of the component as 
intended over time. 

Specifications 

Location  
 
Brush piles should be constructed along 
edges of other cover types such as brush or 
woodland. It is helpful if they are located 
near cultivated land or grassland since 
wildlife will need food and nesting cover 
close by.  Spacing the brush piles at intervals 
of 100 to 200 feet will provide adequate 
cover as well as travel lanes.  



 

NH Job Sheet Creating Brush piles for Upland Wildlife (645) Revised May 2009 
  Page 3 of4 

 
Construction 
 
Properly constructed brush piles are more 
than just an armful of limbs in a pile.  They 
will serve more wildlife, for a longer period 
of time, if they are carefully planned and 
constructed.  The pile must be dense enough 
to constrain predators and provide shelter 
during bad weather and be loose enough 
around the edges to provide easy access. 
 
The first step in brush pile construction is to 
build a base.  Start with logs preferably, that 
are six to ten inches in diameter and six to 
eight feet long.  Place four to ten poles on 
the ground parallel to each other, eight to 
twelve inches apart.  Place more poles of the 
same size perpendicularly across the top of 
the first set of poles.  Other materials can be 
used for the base such as large rocks or 
stumps or combinations of each.  The large 
materials will serve to keep “tunnels” open 

under the pile after the brush is stacked on 
top.   
 
After the base is constructed, pile limbs and 
brush on top until the brush pile is five feet 
high. Start with larger limbs first and 
gradually add smaller sized limbs.  Make the 
pile denser in the middle and looser near the 
edge.  It may be necessary to add more limbs 
in years to come as the pile decomposes and 
settles.  Planting vines and shrubs near the 
edge will add years to the life of the brush 
pile. 
 
Site-specific requirements are listed on the 
specifications sheet. Additional provisions 
are entered on the job sketch sheet. 
Specifications are prepared in accordance 
with the NRCS Field Office Technical 
Guide. See practice standard Upland 
Wildlife Habitat Management, Code 645. 
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Creating Brush piles for Upland Wildlife – Job Sheet 
 
Landowner____________________________________________ Field number____________________ 
 
Purpose (check all that apply) 
□ Provide escape cover from mammalian predators such as raccoons 

and coyotes. 
□ Create thermal cover by creating shade. 

□ Provide escape cover from avian predators such as hawks and 
owls. 

□ Provide elevated resting sites. 

□ Provide a dense area of cover for wildlife. □ Provide wildlife cover for nesting and/or brood rearing. 

□ Create cover from precipitation □ Create cover from winds by creating a wind barrier 

 
Layout 

Height (feet) Width (feet) Length (feet) 

 Log Diameter (average) Log Diameter (average) 

 Log Length (average) Log Length (average) 

 Number of logs Used Number of logs Used 

Notes list any other materials used such as 
rocks or stumps. 
 
 

Notes: Notes : 

Distance to nearest water source (ft): 

Distance to nearest brushpile or other source of cover (ft) 

Type of nearest cover  

□ Check this box if tile is to be used to create burrows under the brushpile. 

Woody Plant Materials Information (If planted near brush pile to enhance use by wildlife) 
Species/cultivars: Plants/acre: Kind of stock1: Planting dates: Avg. Spacing2: 
1     
2     
3     
4     
1BAreroot, COntainer, CUtting, Seed; include size, caliper, height, and age as applicable. 2Spacing between plants to achieve plants/acre. 
 
Temporary Storage Instructions (Refer to Practice Standard 612 Tree & Shrub Planting) 
Planting stock that is dormant may be stored temporarily in a cooler or protected area. For stock that is expected to begin growth before 

planting, dig a V-shaped trench (heeling-in-bed) sufficiently deep and bury seedlings so that all roots are covered by soil. Pack the soil firmly 

and water thoroughly. Additional requirements: 

 
Site Preparation (Refer to Practice Standard 612 Tree & Shrub Planting) 
Remove debris and control competing vegetation to allow enough spots or sites for planting and planting equipment. Additional requirements: 

 
Planting Methods (Refer to Practice Standard 612 Tree & Shrub Planting) 
For container and bareroot stock, plant stock to a depth even with the root collar in holes deep and wide enough to fully extend the roots. Pack 

the soil firmly around each plant. Cuttings are inserted in moist soil with at least 2 to 3 buds showing above ground. Additional requirements: 

 
Operation and Maintenance (Refer also to Practice Standard 612 Tree & Shrub Planting) 
The brush pile must be inspected periodically and protected from damage so proper function is maintained.  Replace or add material to 

compensate for  decayed wood in the pile.  Replace dead or dying tree/shrub stock and continue control of competing vegetation to allow 

proper establishment when planting is done near the brush pile..  Keep large dead and dying trees for cavity nesting birds and a source of 

large wood in upland  habitats. Additional requirements: 
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© Bat Conservation International, www.batcon.org
Adapted from The Bat House Builder’s Handbook

Materials (makes one house)
2" diameter (23⁄8" outside diameter) steel pole, 20' long
Two 1" x 4" (3⁄4" x 31⁄2" finished) x 8' boards*
Two 1" x 8" (3⁄4" x 71⁄4" finished) x 8' boards*

Two-chamber Rocket Box 

Outer shell

FIGURE 6:

Two-chamber
Rocket Box
Assembly
Diagram

Pole

4"

4"

Inner roof
10" x 10" x 3⁄4"

Outer roof
12" x 12" x 3⁄4"

Vent slot
6" x 1⁄2"

1 1⁄2"
Passage

hole 

10"

12"

Pole
sleeve

Inner
shell

Two 1" x 10" (3⁄4" x 91⁄4" finished) x 6' board s *
24" x 24" x 3⁄4" piece of AC exterior plywood
Box of 100 exterior-grade screws, 15⁄8"
Box of 100 exterior-grade screws, 11⁄4"
16 to 32 exterior-grade screws, 2"

20 to 30 roofing nails, 7⁄8"
One quart water-based primer, exterior grade
Two quarts flat, water-based stain or paint,

exterior grade
Asphalt shingles or dark galvanized metal
One tube paintable latex caulk
Two 1⁄4" x 41⁄2" carriage bolts, washers and nuts

Recommended tools
Table saw or circular saw
Caulk gun
Hammer
Tape measure
Square
Jigsaw, keyhole saw or router
Sandpaper or sander
Rasp or wood file
Variable-speed reversing drill
11⁄2" hole saw or spade bit

1⁄8" and 1⁄4" drill bits
Screwdriver bit for drill

Co n s t ru c t i o n
1. Measure, mark and cut

out parts according to
Figure 7. Dimensions
must be exact for cor-
rect fit. Cut out two
vent slots and four pas-
sage holes as shown.

2. Cut 1⁄16"-deep horizontal
grooves 1⁄4" to 1⁄2" apart
on one side of all 36"
and 45" boards and on
both sides of all 42"
boards. Sand to remove
splinters.

3. Drill two 1⁄8" holes
through each 3⁄4" x 11⁄2" x
4" spacer block to pre-
vent splitting.

4. Assemble four pole
sleeve boards into a hol-
low, square box as
shown using 15⁄8" screws
and caulk. Pre-drill
holes to prevent split-
ting. Countersinking
holes may also help.

5"

5"

9"

Grooves
1⁄16" deep,
1⁄4" to 1⁄2"
apart

Spacer
blocks

Pole
sleeve

Pole

Outer shell

Outer chamber

Inner chamber

Inner shell

Pole sleeve

Cross section* Western red cedar
or poplar preferred

Inner shell Pole sleeve
PolePole

41⁄2"
bolts



© Bat Conservation International, www.batcon.org
Adapted from The Bat House Builder’s Handbook

5. Attach spacer blocks to pole sleeve as shown (four per side) using
two 11⁄4" screws per block. Bottom spacer blocks are 9" up fro m
bottom of pole sleeve. Top spacer blocks are 5" from top.
Alternate spacer blocks on left and right sides, 5" apart .

6. Assemble four inner shell boards into a hollow, square box as in
step 4.

7. Slide pole sleeve into inner shell until top edges are flush. Ba t
passage holes will be tow a rds the top. Ma rk location of spacer
blocks. Se c u re inner shell to pole sleeve with 2" screws thro u g h
the spacer blocks to ensure no screws pro t rude into ro o s t i n g
chambers. Pre-drill holes first to avoid splitting spacer blocks
(countersinking holes may also help).

8. Attach spacer blocks (4 per side) to inner shell as shown, using
two 11⁄4" screws per block. Bottom spacer blocks are 10" up fro m
the bottom edge of the inner shell. Top spacers are 4" from top.
Alternate spacers left and right sides, 4" apart .

9. Assemble four outer-shell boards into a hollow, square box as in
step 4. Vent slots are on opposing sides and oriented tow a rds the
b o t t o m .

10. Slide finished outer shell over inner shell, so that 6" of inner shell
p ro t rudes below outer shell. Ma rk locations of spacer blocks.
Se c u re outer shell to inner shell as in step 7 (pre-drill holes first).
En s u re that no screws pro t rude into the roosting chambers.

11. Caulking first, attach inner roof to box with 11⁄4" screw s .
C a refully drive screws into top edges of shells to pre vent screw s
f rom entering roosting chambers.

12. Center and attach outer roof to inner roof with 11⁄4" screw s ,
caulking first.

13. Paint or stain exterior three times (use primer for first coat).
C over roof with shingles or dark galva n i zed metal. 

14. Slide completed rocket box over pole. One inch up from the
bottom edge of pole sleeve, drill a 1⁄4" hole all the way thro u g h
pole and sleeve. Rotate box and pole 90° and drill another 1⁄4"
hole, 2 inches from the bottom, through pole and sleeve. Se c u re
b ox to pole with two 41⁄2" bolts, washers and nuts. Orient ve n t
slots north and south during installation.

Optional modifications
to the rocket box
1. For extra mounting height,

i n s e rt a 41⁄2" bolt and nut
about halfway up thro u g h
pole sleeve after completing
step 5.

2. For extra heat-holding capac-
ity, create a compartment in
upper half of pole sleeve
with a 21⁄2"-square piece of
leftover plywood. Fill upper
half of sleeve with sand,
gravel or dirt, and seal with
another piece of plywood
flush with top.

3. In warmer climates, a larger
outer roof with more ove r-
hang can be used for addi-
tional shading.

FIGURE 7

Two-chamber
Rocket Box

Sawing
Diagram

2' x 2' x 3⁄4" AC plywood

Inner roof
10" x 10"

Outer roof
12" x 12"

Extra material

32 spacer blocks
4" x 11⁄2"

Outer shell

2 boards @

1" x 10" x 6'

Inner shell

2 boards @

1" x 8" x 8'

Pole sleeve

2 boards @

1" x 4" x 8'

36"

42"

42"

45"

45"

36"

91⁄4"

6" x 1⁄2"

12"

61⁄4"

18"

11⁄2"

18"

11⁄2"

31⁄4"

Two of each piece required

2x

2x 2x

2x2x2x
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