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Cumulative Effects on the Environment

REMA has investigated and analyzed the potential adverse environmental impacts or 
“effects on the environment” from both the totality of past approved and presently 
proposed utility-scale photovoltaic (US-PV) projects within the local landscape of 
Windsorville, and specifically within the lower local watershed (i.e., stream “reach” basin) 
of Ketch Brook, to its confluence with the Scantic River (i.e., 4207-00-2-R1) (see Figure A, 
attached), hereafter referred to as the “Ketch Brook local basin.”

Under the Connecticut Environmental Policy Act (CEPA), cumulative effects are defined as:

“effects on the environment which result from the incremental impact of the action 
when considered with past, present, or reasonably foreseeable future actions”

Section 22a-1 a-3 of the Regulations.

Practically, under CEPA, evaluation of direct, indirect, and cumulative effects, including on 
water quality, flooding/instream flows, erosion/sedimentation, and habitat, both terrestrial 
and aquatic, must take place. General categories of cumulative effects associated with 
massive concentration of US-PVs within the Ketch Brook local basin include:

1. Grading, soil compaction, panel drip-line concentration, access roads, and utility 
interconnections, as well as inadequate stormwater controls (see a subsequent 
section of report). Each site’s incremental sediment yields adds to the existing 
watershed sources. Over the total existing and proposed build-out, the sum can 
shift turbidity regimes and stream channel dynamics, affecting existing in-stream 
and near-stream habitats.



2.

3.

4.

Thermal impacts, which can include the loss of riparian shade during utility 
interconnections, thermally enriched stormwater runoff, during larger summer 
storms, when stream baseflow is at its lowest, and the localized “PV heat island” 
effects over cleared, panel-covered ground that elevate near surface air temps 
affecting runoff and microclimate.1 Repeated small thermal pulses from several 
facilities coupled with existing upstream heat sources can push sensitive stream 
reaches, such the stream stretch with the aforementioned Ketch Brook local basin, 
over temperature thresholds, especially during low-flow periods.2

Water quality effects, both during the construction period, and before full vegetative 
stabilization, and duringthe post-construction phase, can result in export of total 
suspended solids (TSS) and nutrients, such as nitrogen and phosphorus. Even the 
most advanced above-ground stormwater facilities cannot fully attenuate TSS and 
nutrients, especially for storms that generate runoff and discharge above the water 
quality volume (WQV) within a short period of time. We note that the applicant has 
erroneously stated that photovoltaic facilities do not generate any pollution.3 * As will 
be discussed in a subsequent section, up to 60% of nitrogen is associated with 
atmospheric fallout.

Effects on local biodiversity, connectivity, and gene flow is magnified when US-PVs 
are amassed within the Ketch Brook local basin. Habitat loss and fragmentation, 
including the negative effects of fencing, will restrict movement of mammals and 
otherfauna. The 6-inch gap proposed from the ground to the bottom of the fencing 
cannot accommodate, for instance, most of the nocturnal and crepuscular 
mammals as well as “passage” species (e.g., canids, felids, mustelids, procyonids, 
and ursids). The exclusionary fencing and interior roads alter home ranges and 
permeability - mechanisms that can impede gene flow when deployed repeatedly 
across the landscape, as it has been for the approved 120 MW US-PV facilities, and 
with the added 30 MW facilities at three locations. Syntheses and recent reviews 
found in the scientific literature note restrictions to movement for ungulates (e.g., 
deer) and mesocarnivores (e.g., red fox, coyote, bobcat, fisher, etc.), displacement 
and behavioral changes, and “barrier effects at scale” (e.g., watershed, landscape).

1

4

Li, etal. 2023 appended as Attachment 2: Broadbent etal. 2019 appended as Attachment 3: Choi etaL
appended as Attachment 4; 2023; Barron-Gafford etal. 2016 appended as Attachment 5.
2 Ketch Brook is recognized as a “cold water fishery” by CT DEEP (Cold Water Habitat Map, SID: 14270)
3 Stormwater Management Report, Gravel Pit Solar Expansion, dated January 2025, revised April 2025, by VHB 
(Exhibit K) (see Appendix A, page A-2)
4 Chock et al. 2020 is appended as Attachment 6.
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The ecological consequences of the overall 150 MW US-PV installations (approved 
and proposed) will in the long-term result in reduced gene flow, leading to 
inbreeding in isolated populations (e.g., box turtles, amphibians, bobcats), in 
altered predator-prey dynamics, where some mesocarnivores thrive, while others 
decline, in habitat isolation, where preferred movement corridors have been cutoff 
or altered, and in inevitable population declines, such as for species with large 
home ranges (e.g., bobcat), and utilization by migratory as well as indigenous avian 
species.

In summary, as it relates to the US-PV installations this “barrier effects at scale” 
means that these human-made obstacles - roads, fences, energy installations, do 
not just block individual animals here and there. They collectively reshape how 
entire populations move, interact, and survive across the landscape and through 
time.

REMA notes that no analyses have been offered by the applicant, or recommended by 
regulators, to site and engineer these US-PV facilities with watershed-scale objectives, 
which would address cumulative impacts in the categories listed above.

The Ketch Brook local basin (i.e., 4207-00-2-R1; see Figure A, appended as Attachment 7) 
is approximately 1,217 acres in size. The total land area commitment for the past approved 
and presently proposed 150 MW US-PV installations within this local basin, excluding 
utility interconnections and some of the access roadways, is estimated at 338 acres, or 
roughly 27.8% of the local basin. See Figure A.5 The Stormwater Management Report has 
estimated impervious surfaces, based primarily on panel coverage at 60% at each site. 
This would translate into an increase in impervious surfaces or cover (IC) of approximately 
16.7% within the local basin. REMA estimates that prior to any UC-PV installations IC in 
this basin was roughly 4%. This increase, as will discussed below, brings the stretch of 
Ketch Brook within this local basin to over 20% and over the threshold of likely impairment.

Under CT DEEP’s Construction General Permit, ground-mounted solar panels are treated 
as “effective impervious cover” for Water Quality Volume (WQV) calculations unless 
certain specific conditions are met (gentle slopes, adequate vegetated spacing between 
rows, and maintained sheet flow). Since, the spacing between the existing and proposed 
panel rows is not met,6 which is one of the specific conditions, the panels must be counted 
as effective impervious cover.

5 Additional US-PV land (approved and proposed) is outside the local basin but in the immediate landscape, 
which also contributes to cumulative impacts. The “Norton” and the "Martin/Maskal" properties are within 
the local basin.
6 Panel rows are 15.7 feet wide; spacing between rows is 10.5 feet wide.
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In a subsequent section we will discuss some of the inadequacies of the proposed 
stormwater management controls, but what is considered here is the high percentage of IC 
within the Ketch Brook local basin, just from the US-PV installations alone, increasing the 
existing percentage of IC represented by existing development and roadways.

There is an extensive, long-standing, and well-established, science-based correlation 
between IC and stream/aquatic system degradation. Higher levels of IC correlates with 
flashierflows and reduced baseflow, driving channel instability and enlargement, erosion, 
substrate simplification, and habitat loss.7 Macroinvertebrate (i.e., aquatic stream 
organisms) and fish indices decline steadily with rising IC in Northeast databases.8. There 
are also well-established “thresholds” regarding IC. Many state-run programs, including 
Connecticut recognize or use rule-of-thumb ranges.

Some observed “rules of thumb” or threshold ranges (from Schueler et al. 2009 appended 
here as Attachment 11):

• < 10 % impervious cover many streams may still maintain relatively healthy 
function (in favorable contexts)

10-25 % > noticeable degradation in hydrology, habitat, water quality, biota

• 25 %many streams fail to fully support aquatic life; often considered “non­
supporting” in regulatory or planning frameworks

• Above -50-60 % impervious area, streams often become dominated by “urban 
drainage” behaviorwith poor ecological function in many metrics

We should note that many authors caution that strict thresholds will not apply everywhere; 
local climate, geology, slope, buffer zones, drainage design, landscape configuration, and 
other stressors influence the sensitivity (thus, the “reformulated ICM” tends to use a cone 
or band of response rather than a strict line.9

However, regarding the subject UC-PV installations (approved and proposed), the applicant 
has not provided any analyses of how this drastic increase in IC within the local basin 
would impact the Ketch Brook in-stream and near stream environments. Moreover, we 
have not seen any quantitative benthic or finfish surveys both above and below the stretch 
of brook that encompasses the UC-PV installations. Also, the applicant has not provided

7 Coles et al. 2012 is appended as Attachment 8.
8 Bellucci et al. 2008 is appended as Attachment 9.
9 See for example, Virginia Stormwater Handbook, 2013, appended as Attachment 10.
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any baseline surface water quality sampling to compare with sampling afterthe approved 
installations within the Ketch Brook local basin had become operational.

In our opinion, without a robust analyses, stream bio-surveys, and surface water quality 
data, the proposed expansions are premature. Furthermore, based on the scientific 
literature and our analysis of the submitted documentation, it is our opinion that there is a 
high likelihood that the existing operational UC-PV installations are already impacting the 
environment, including Ketch Brook. Adding the proposed installation will only increase 
the level of degradation of Ketch Brook and its associated wetlands.

Finally, we should also note that solar panels become “ecological traps” for Odonata (i.e., 
dragonflies and damselflies). This is due to the fact that Odonates use horizontally 
polarized light to locate water. Dark, shiny, flat man-made surfaces—including PV 
panels—reflect strongly polarized light and can lure adults to perch or oviposit on panels, 
diverting reproduction from real water and increasing mortality (a classic ecological trap). 
With the abundance of solar panels within close proximity to Ketch Brook, the cumulative 
adverse effects to this very important member of the aquatic ecosystem is highly likely. 
This will diminish food sources for the finfish of Ketch Brook, as well as affect the aquatic 
food chain, and predator-prey relationships.

Stormwater Management

REMA has reviewed the applicant’s Stormwater Management Report (Exhibit K to the 
application), as well as the Site Plans (Exhibit C to the application) for consistency with the 
“stormwater management standards and performance criteria” as seen in the 2024 
Connecticut Stormwater Quality Manual (SQM) (CT DEEP). The Stormwater Management 
Report is not consistent with the SQM.

For instance, there is no explicit accounting that Standard 1 - Runoff Volume and Pollutant 
Reduction, has been met. The WQV has been calculated, but in-field infiltration test were 
not conducted using the acceptable test methods perthe SQM which include:

>Double-ring infiltrometer (most current ASTM method)
>Turf-tec infiltrometer method (commercially adapted version of the double-ring infiltrometer method)

Guelph permeameter (most current ASTM method)
>Falling head permeameter (most current ASTM method)
»Borehole infiltration test (falling head infiltration test conducted in a borehole casing)

Other equivalent methods approved by the review authority

Moreover, in reviewing the in field testing it is apparent that in several cases the percolation 
tests, which are not one of the acceptable methods, were not done at the proper depth, 
which would be below the bottom of the proposed permanent stormwater basin, as 
required by the SQM.
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Of much greater concern, as it also ties into cumulative environmental effects or impacts, 
is the complete disregard of meeting Standard 2 - Stormwater Runoff Quantity Control. 
Under“Peak Runoff Attenuation forSite Development/ Redevelopment, the SQM (page 35) 
states:

"Control the 2-year, 24-hour post-development peak flow rate to 50% of the 2-year, 24-hour pre­
development peak flow rate for each point at which stormwater discharges from a site using 
structural stormwater BMPs".

This "overcontrol" standard is for controlling the increased volume of discharge 
stormwater, flowing for a longer period of time, and the stress it puts on stream banks, 
resulting in bank undercutting and erosion, and the resulting sedimentation of aquatic and 
wetland habitats.

This often overlooked “stream protection” standard in the SQM is based on the body of 
scientific evidence:

• Protect channel form and banks from erosive “bankfull-scale” flows. The SQM ties 
quantity control directly to the flows that “control the form of the stream channel,” 
noting that bankfull conditions are typically associated with the ~2-year storm; 
hence the design target focuses on that event. Reducing the post-development 2- 
year peak to 50% of pre-development is intended to cut erosive energy and 
frequency at the channel-forming scale.

• According to the US Geological Survey (USGS), bankfull«1-2-year flows drive 
channel shape and habitat. Classic and contemporary fluvial studies show bankfull 
discharge commonly recurs about every 1-2 years, so controlling the 2-year event 
targets the discharge that most reshapes channels, mobilizes bed/banks, and 
disturbs habitat. .10

• Over-control reduces erosive duration. Morphology research found that merely 
matching the 2-year peak can still prolong the time that channels see bankfull/sub- 
bankfull shear stresses, worsening erosion. Over-controlling the 2-year peak (e.g., 
to 50%) better reduces the duration and frequency of erosive work on banks.

• According to the US EPA, urbanization raises peaks & volumes and reduces 
baseflow, and both harm aquatic biota. Increased impervious cover increases peak 
rate and total runoff volume while reducing recharge/baseflow—producing flashier 
hydrographs, channel enlargement, sediment pulses, and habitat degradation;

10 See Britt et al. 2005.
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attenuation at the channel-forming scale directly addresses those 
hydromodification drivers (USEPA 2009).

• Recent USGS work reiterates hydromodification ecological impairment. National 
assessments continue to link altered flow regimes (higher peaks, more frequent 
bankfull exceedances, longer erosive durations) to degraded biological condition— 
again pointing to the importance of channel-scale quantity controls (USGS 2024).

Meeting Standard 2 is extremely important in view of the cumulative effects of siting a 
massive concentration of US-PV installation with the Ketch Brook local basin, as explained 
above.

REMA also needs to clarify a misconception regarding whether or not solar panels, which 
are considered as functional impervious surfaces, generate any pollution. Based on the 
applicant’s Stormwater Management Report, they do not. However, atmospheric 
deposition is a major, and often dominant, source of nitrogen, at to a lesser extent 
phosphorus, to southern New England watersheds, but the fraction it supplies is highly 
variable by place, scale, and storm. Studies and modeling syntheses put its contribution to 
total watershed N loading in southern New England commonly in the -30-60% range (and 
higher in some watersheds), while direct (wet + dry) deposition to surface waters can 
account for-1-40% of N inputs depending on system size and watershed area. For 
stormwater runoff specifically, atmospheric inputs (wet + dry deposition to surfaces 
between storms, and rainwater itself) often supply a substantial portion of the N exported 
in small-to-moderate storms — again with large spatial and seasonal variability (examples 
and references below).

Key points in this discussion, based on the scientific literature, are as follows (one 
selected):

• Regional modeling (SPARROW / USGS) for New England finds that atmospheric 
deposition is roughly half of the total nitrogen load across the modeled area — i.e., on 
the order of -50% overall — with the fraction larger in some rural/suburban watersheds
and smaller where wastewater or agricultural sources dominate. 11

There are numerous studies that have been conducted that show the contribution of 
atmospheric depositions, not only for nitrogen but for other particulate forms of pollutants, 
such as metals, including in Southern New England, but for the sake of brevity we have only 
included a few focusing on nitrogen. Much of the N in stormwater associated with 
impervious surfaces is dissolved organic nitrogen (DON) and dissolved inorganic N (DIN —

11 Moore et al. 2004 is appended as Attachment 12.
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ammonium and nitrate). Several stormwater studies report DON as the dominant fraction 
of TN in runoff from residential/urban land uses, and a substantial portion of those 
dissolved forms is derived from atmospheric inputs and wash-off. This matters because 
dissolved forms are more bioavailable and more likely to drive eutrophication of 
waterbodies.

Other Review Comments

In assessingthe potential cumulative environmental and ecological effects of the entire 
approved and proposed US-PV installation, we first looked at what has been approved and 
is either operational or would be in the relatively near future.

A high proportion of arrays in the initial project were located not in naturally vegetated 
habitats, but rather in fields where row crops were grown during the growing season (mostly 
tobacco with some seed corn, squash and other vegetables).

Weeds in crop fields were treated with herbicides and the fields were planted each fall with 
low-diversity, non-native cover crops (grasses and legumes) after the growing season.
Most of the early successional habitat along field edge was regularly mowed (at least once 
year) and was dominated by non-native grasses and forbs and included some native 
wildflowers like the common rhizomatous goldenrods able to bloom and set seed after an 
early summer mowing.

Native trees grew along the immediately adjacent forest edges, both saplings and mature 
trees, black cherry, gray birch, sassafras, red cedar, black oak, white oak, and red maple 
with localized occurrence of common, but much less abundant tree species like flowering 
and pagoda dogwood, several species of Amelanchier (a.k.a. shadbush and serviceberry), 
and prairie willow. Where topsoil was sandy, not covered by a thick loamy capping, perhaps 
due to water or wind erosion, one not infrequently finds sandplain woody species like bear 
oak or pitch pine, though neither was recorded on any species list in either the 982 or the 
982A docket.

By contrast in the proposed expansion areas, a much higher proportion of arrays require 
elimination of natural vegetation. The long plant species lists prepared by the consulting 
botanists, make it clearly evident that the Norton and the Martin/Maslak vernal pool array 
clusters will be eliminating high quality vegetation with many species that are not the very 
common native wetland plants, found even in impaired sites, such as jewelweed, 
clearweed, spicebush, and red maple. The list includes species like purple chokeberry, a 
fertile true hybrid between black and red chokeberry (Aronia spp.). What REMA does not 
know, from the submitted documentation, is the extent to which these more sensitive, less 
widespread species are also in the wetlands and moist uplands of the Katch Brook and Dry
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Brook corridors, because no characterization of the buffer vegetation along these 
watercourses was done either for the current or for the prior docket. The severity of the 
adverse impact to highly diverse vegetation is unknown, because it is greater if this kind of 
community is present at multiple locations on the site. Note that the scarcer a community, 
the more vulnerable it is to habitat fragmentation. Even a little gene flow can rescue a 
small turtle population or wildflower population due to losses of key genes due to random 
genetic drift.

Several widespread non-native fast-spreading non-native shrubs were common; they 
include multiflora rose, and invasive honeysuckle, which readily colonize well-drained to 
moist soils and autumn olive which also grows well on droughty soil (sandy or very 
shallow). Nevertheless, the submitted documents state that field habitat was nonetheless 
important for a long list of seed-eating, vermivorous, detrivores, and insect-gleaning birds, 
turtles, snakes, and small mammals; any habitat that supports abundant small mammals 
also supports raptors, both owls and hawks. In particular we note that the narrative in 
Docket 492 mentions the importance of winter cover crop habitat for grackles, a declining 
keystone inland wetland species of both forested, scrub shrub, and open cover types.

Per CT Ornithological compilations of breeding bird data, grackles once widespread and 
abundant throughout the state, have experienced a sharp decline over the past few years. 
REMA can add from our own experience data as wetland scientists/ecologists that we no 
longer routinely observe foraging grackles while characterizing inland wetlands during the 
growing season. This bird species is a highly efficient consumer of weed seeds and pest 
insects, important for biological control of assorted insect pests. Reasons postulated for 
the recent sharp decline of grackles include shortage of food due to widespread local 
exterminations of insect food supply by persistent, broad spectrum long lasting 
insecticides, in particular the neonicotinoids. It is REMA’s opinion that conversion of 
agricultural fields to UC-PV installations will result in a precipitous decline of migratory and 
resident avifauna, of which the grackle is just a prominent example.

The proposed pollinator mix to be used within arrays should include forb and grass mixes 
and slow (<5 foot) shrub selections for both shaded, partly shaded and mostly sunny areas 
within the arrays, and also different mixes for European farm topsoil with earthworms and 
efficient recycling of dead plant matter, versus native forest and heathland topsoil in which 
mycorrhizae are the main phosphorus source.

We note that managing alleys with sheep will definitely not provide substantial avian food, 
because sheep crop very close to the ground, grasses in a sheep or goat pasture do not 
grow tall enough to yield significant seed crops, or even enough seed to maintain the 
pasture, unless sheep densities are low.

5473968



5473934

George

cs CamScanner


