COMMUNITY LAND AND WATER COALITION
158 Center Hill Road, Plymouth MA 02360
www.savethepinebarrens.org

Mr. George Barrett, Chair
Planning Board
Town of Wareham
Attention: Kenneth Buckland, Town Planner

June 14, 2021

Re: Preliminary Subdivision Plans:
Planning Board Case Numbers: 13-21, 14-21, 15-21, 16-21, 17-21, 18-21
Via email to Town Planner kbuckland@wareham.ma.us and Planning Assistant
sraposo@wareham.ma.us
Dear Chairman Barrett,
Community Land & Water Coalition respectfully submit sthese comments for your
consideration on the above-referenced Preliminary Subdivision plans that are on the Agenda
for June 14, 2021.
The Planning Board should reject each of the Preliminary Plans because they do not
comply with the Town’s Subdivision Rules and Regulations.
Community Land & Water Coalition is a project of Save the Pine Barrens, Inc. a nonprofit
public interest organization. The Coalition is a network of groups and individuals seeking to
protect, steward and restore lands and waters in Southeastern Massachusetts. STPB members
live, work, and recreate in Southeastern Massachusetts in, on and/or near the locations of the
preliminary subdivision plans. CLWC and its members have a direct and concrete interest in
avoiding and mitigating actual or probable.
The Plans should be rejected for the following reasons:
●

The Applicants’ filing of these plans are a brazen attempt to skirt Article 17 and
subvert the will of the Wareham voters who voted unanimously on Saturday,
June 12, 2021 at a Special Town Meeting to limit solar to 10 acres on land that
had been previously cleared of trees for a period of at least 5 years prior to the
date of the project submission for approval. The Special Town Meeting on Article
17 was originally scheduled for May. It was then postponed until June 12, 2021
under questionable circumstances, giving the Applicants time to file subdivision

plans for nine proposed solar projects on 1,400 acres in an attempt to qualify for
a zoning freeze. 85% of the 1,400 acreage is land owned by AD Makepeace Co.
which has already developed hundreds of acres of industrial solar in Wareham.
The solar sites developed by AD Makepeace in Wareham include a 50-acre strip
mine and solar site at 160 Tihonet Road, the same parcel of land it now seeks to
subdivide for three more industrial solar projects.
●

Under the Subdivision Rules and Regulations, plans are required to show the use
of the site. See Section III – Preliminary Plan, C. Plan Contents, page 8. They
must show “sufficient information about the subdivision to form a clear basis for
discussion of the problems.” The Applicants have submitted residential
subdivision plans. Their plans do not show the use of a solar energy generating
facility. Such facilities are a utility use under the Town’s zoning bylaw. An energy
generating utility and the subdivision plan factors are vastly different from the
residential use features shown on the plans. There is no basis for a “clear
discussion of the problems” with the plans.

●

As shown by our Exhibits, industrial solar energy generating facilities have
material impacts for real estate values, land, water, traffic, forests, visual and
aesthetics and the health, well-being and safety of Wareham residents. The
plans do not show sufficient information for a clear basis for discussion of the
problems with using these sites for an industrial use. This includes failing to
show the siting and location of the ground-mounted stations and infrastructure,
batteries, utilities, transformers, drainage systems, roads, fire department
access, visual barriers and other material information needed to comply with the
Subdivision Rules and Regulations for Preliminary Subdivision Plans.

●

Public notice for a public hearing was flawed or non-existent.

●

Section V Design Standards (G) Protection of Natural Features, states that “water
courses, marshes and like natural features shall be protected in accordance with
the recommendations of the Wareham Conservation Commission.” The
Applicants have not shown that this design standard is met.

In summary, it would be an egregious breach of the Planning Board’s statutory duties
and obligations under the Town’s Subdivision Rules and Regulations if it were to find that these
Preliminary Subdivision Plans meet the required standards. Further, they are not in the best
interest of the community and threaten to harm the public health, safety, welfare and property
values.

Very truly yours,
Margaret Sheehan
Margaret Sheehan
Volunteer, Save the Pine Barrens, Inc.
environmentwatchsoutheasternma@gmail.com
Copies:
Sandra Slavin, Chair, Conservation Commission (via Wareham website)
David Pichette, Conservation Administrator, dpichette@wareham.ma.us
Exhibits:
PFPI Report, May 2021
Letter to Board of Selectmen from Trout Unlimited, June 2021
Letter to Board of Selectmen from The Trustees of Reservation, June 2021
Comments to Massachusetts Environmental Policy Act regarding Case Nos.14-21, 15-21 and 1621 (27 Charge Pond Road, 140 Tihonet Road, 150 Tihonet Road) dated May 24, 2021 and June,
2021
Comments to Planning Board on RE LLC (Rocky Springs Solar, Carver Wareham border)
Cape Cod Climate Webinar: Forests v. Solar-A False Choice

Exhibit One

Secretary Kathleen A. Theoharides
Executive Office of Energy and Environmental Affairs
Attn: MEPA Office
100 Cambridge Street, Suite 900
Boston, MA 02114
Via email to MEPA@mass.gov
Re: Expanded Environmental Notification Form, March 15, 2021 and May 11, 2021 Supplement
ADM TMUD Wareham Solar Projects
EEA No. 13940-ADM Tihonet Mixed Use Development
Wareham, Plymouth, Carver, Massachusetts
Dear Secretary Theoharides,
The Partnership for Policy Integrity (PFPI) submits the following comments on the Expanded
Environmental Notification Form (“EENF”) EEA # 13940 to the Massachusetts Environmental
Policy (“MEPA”) Unit. PFPI’s work focuses on forests and climate, and our involvement in state
policy matters has up to this point largely been confined to biomass energy. However, we are
very concerned at how the state’s policy on large-scale solar energy appears to be promoting
projects that result in net damage to Massachusetts’ forests, and accordingly are submitting
these comments on particular aspects of the Wareham solar projects.

General comments on the state’s solar policy
First, this project, and the others going in, represent not a success of the state’s solar energy
policy, but a failure. It is shocking to see that the state’s renewable energy policy is actually
incentivizing forest clearing for solar. Climate change mitigation is not just about reducing fossil
fuel emissions. Climate modeling is crystal-clear that we need to not only reduce emissions, but
actually sequester CO2 that has already been emitted. Restoring and expanding forests is the
only means under our control to achieve this at scale. Accordingly, anything that undermines
forest carbon uptake is actively undermining climate mitigation. The state should not have a
policy that pits solar against forests. Policies should offer incentives for preserving and
expanding forests, not destroying them.
Satellite imagery from Global Forest Watch shows that forest loss in the vicinity of the project is
particularly high. Figure 1 shows forest loss just since 20001; it doesn’t even include the large
amount of conversion to cranberry bogs and other uses from before 2000. In fact, pulling back,
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Data from Global Forest Watch at https://bit.ly/3ukdyc0

this area appears to have one of the highest rates of forest loss since 2000 in the entire state of
Massachusetts.

Figure 1. Global Forest Watch overview of forest loss in the area of the project. The three
proposed solar fields are marked with black dots.
Regarding this specific project, it is tone-deaf for the EENF to claim (page 11) that “Furthermore,
the Master Plan’s Natural and Cultural Resources Goal 1 is to, ‘Coordinate and strategically
implement several ongoing efforts to increase climate resilience in Wareham.’ While the Project
will not contribute directly to climate resilience specifically in Wareham, it will advance the
Commonwealth’s renewable energy initiatives, which broadly address the issues surrounding
climate change.”
We would argue that any project that causes more forest loss in Wareham is actually
undermining the town’s climate resilience.

General comments on the project

These projects are extraordinarily damaging
Using Google Earth to view other solar projects installed in the same area as the proposal
makes it evident how damaging these projects are. Removal of forest and land preparation
scrapes the soil down to essentially white sand, and even beyond this, further sand mining is
occurring. This essentially resets the ecosystem to where it was right after the glaciers
retreated. Transpiration from vegetation cools and moistens the air, but the sand pit is a
glaring, radiating zone without any ability to affect or modify its microclimate. The subsoil is
sterile sand with few available nutrients, meaning nothing much will grow here again in any
human timeframe, even after the solar panels are removed. This may be within the owner’s
rights – but why is it being subsidized with Massachusetts clean energy subsidies? Approval of
the project and receipt of the subsidies should at a minimum be made contingent on the ability
to fully restore the site to forest. In few years, these projects are going to be seen as dinosaurs
and be viewed with shame for the forest destruction they caused. Assuming a sane climate
policy prevails, forest protection and restoration will be prioritized, and solar will be built in
places that are already sacrifice zones, such a parking lots, road medians, and perhaps the
cranberry bogs of Wareham.

Figure 2. A recent solar and sand mining project in the vicinity of the proposed project (at
41.800214°, -70.703461°)

Comments on the analysis for the proposal
The proposal contains questionable assumptions and analyses in at least two respects –
consideration of mitigation for the loss of forests, and consideration of net GHG impacts of the
project.

Mitigation of habitat loss
The 2014 certificate on the ENF states, “NHESP indicates that a long term net benefit can be
developed through a) permanent protection of appropriate habitat in the vicinity of previously
designated conservation areas, and b) providing funding for long-term habitat management to
benefit the affected species.”
We wonder if the program would use similar language today. There is no “net” benefit given
the accelerating forest loss in the region, as shown in Figure 1.
At page 5 of the March 2021 EENF, it states, “Although portions of the 150 Tihonet Road PV+ES
Project lie within identified but unmapped pine barrens habitat, the Proponent is coordinating
with NHESP and will undertake appropriate mitigation in the form of conservation lands and
habitat funding.”
Even if these minimal set-asides are actually happening, this does not constitute “mitigation”
given that the entire pine barrens ecosystem is being obliterated where the solar panels are
installed. Setting aside other land for conservation is nice, but there is a net loss of ecosystem
that is occurring. There is no “mitigation.”
Other impacts
The loss of vegetation also changes the hydrology of the site. The proponent is developing
stormwater retention basins, the planning for which needs to take into account changes in
rainfall amount and intensity now underway with climate change. Has this occurred? Does the
modeling actually recognize non-stationarity of rainfall?
The ponds already have issues with dissolved oxygen and phosphorous pollution, which is
evident with satellite photos that show extensive algae growth. Also, it appears that there is
potentially some planting activity planned for the area under the solar panels. We wonder if the
project will use herbicides to reduce growth of the meadow? If so, has the potential for water
contamination been evaluated, given the sandy soils and the proximity to ponds?
We also note that wetland resources in this rare pine barrens ecosystem are being disturbed.
This area of eastern MA has extremely fragile ecosystems. It seems a real failure of state policy,
both in terms of MEPA review and in terms of solar incentives, that this project is moving
forward and seemingly headed for state approval and even financial support.

GHG analysis
Failure of the state to provide guidance
The 2014 certificate discusses developing a protocol for evaluating GHG impacts, but
apparently this has not been done. Why not? There has been plenty of time. There should have

been a protocol for the proponents to follow, instead of being left to make it up as they go
along. Why is the state so lax on these matters?
Failure to include ecosystem carbon loss
In calculating the GHG “benefit” of the project, the proponent simply ignores the carbon
emissions from removing the forest from the site. Why do they assume this is legitimate? It is
not, because this is stored carbon. They appear to claim it would only be emitted to the
atmosphere if it were burned (page 2 of memo), but in fact even if the trees were converted
into long-lived wood products, a significant portion of the wood would be lost right away during
processing.
The basic IPCC protocol for assessing emissions impacts of forest clearing treats felling trees as
an instantaneous emission of stored carbon, though more refined approaches are possible
when data are available. The appropriate protocol to require here appears to be the one for
“Other Land”2:
Tier 1
A Tier 1 method follows the approach in Equation 2.16 in Chapter 2 where the amount of aboveground biomass that is removed is estimated by multiplying the area (e.g., forest area)
converted annually to Other Land by the average carbon content of biomass in the land prior to
conversion (BBEFORE). In this case, BAFTER in Equation 2.16 is set to zero by default. The default
assumption for the Tier 1 calculation is that all carbon in biomass (less harvested wood products
removed from the area) is released to the atmosphere immediately (i.e., in the first year after
conversion) through decay processes either on- or off-site.
Tier 2
A Tier 2 method can be developed and used if country-specific data on carbon stocks before
conversion to Other Land (i.e., BBEFORE in Equation 2.16) are obtainable. BAFTER remains at zero. In
addition, under Tier 2, carbon losses can be apportioned to specific conversion processes, such
as burning or harvesting. This allows for more accurate estimation of non-CO2 greenhouse gas
emissions. A portion of biomass removed is sometimes used as wood products or as fuel wood.
Chapter 2, Section 2.4 provides the basic method for estimating non-CO2 greenhouse gas
emissions from biomass burning. Chapter 12 provides guidance for estimation techniques for
carbon stored in harvested wood products.
Tier 3
A Tier 3 method requires more detailed data/information than the Tier 2 approach, e.g.,:
• Geo-referenced disaggregated areas converted annually are used for each land use converted
to Other Land;
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https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_09_Ch9_Other_Land.pdf

• Carbon densities are based on locally specific information and; and
• Biomass stock values are based on inventories and/or the model estimations.
• Where data are available, Tier 3 methods may be used to track the dynamic behaviour of

carbon stocks and greenhouse gas emissions following conversion. Where the land remains in
a vegetation-free state (due to severe degradation), there will generally be a continuing
decline in carbon stocks. If this is not the case, countries should consider whether the land
should be classified under another land use, as indicated in Chapter 3.
In the case of this project, where stumps and roots will be removed, the lost of biomass carbon
is especially notable. The loss of soil carbon is also extreme. According to the data the
proponents themselves cite (from EPA), soil carbon can constitute more than 50 - 60% of
ecosystem carbon. The total removal of topsoil and the layers of subsoil that are most likely to
store soil organic carbon in dissolved forms also needs to be taken into consideration. The state
should require the proponents to find data that accurately reflect the aboveground and
belowground carbon loss, including from soils, and do the calculation properly.
Failure to include timing of GHG emissions
The proponent draws attention to the future gain of carbon on the site, stating that the
calculations are “likely conservative” because they do not include the carbon that will be
sequestered in the “meadow” growing beneath the solar panels (to be planted?) and the future
carbon sequestration in the forest that will replace the solar panels when the project is
decommissioned. These hypothetical impacts are in the future, while the liquidation of site
carbon is happening now, just when it is most urgent to reduce emissions. Carbon loss
happening in the near term with certainty needs to be valued more highly than future potential
carbon gain. Further, it appears that the proponent is actually misrepresenting the developer’s
intentions when they say the area will be reforested, because the developer is on video3 as
saying that after the “fad” of solar passes, the “junk” will be hauled away and the site will be
turned into a housing development.
Sequestration analysis is incorrect
The proponents’ assessment of carbon emissions from the project is confined to estimates of
future forest carbon sequestration that will be foregone. They analyze this using two
approaches. The first approach uses data they say they obtained from Northeast Survey
Consultants, but they do not say what the data are, or how they were obtained, though they do
refer to diameter at breast height (DBH)
measurements “where applicable.” It is not clear what this means. It is also not clear how the
tree volume estimates were made or how they relate to the DBH. The report further makes an
error in converting the dry weight to green weight of 72.5%, citing an unpublished online
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https://www.youtube.com/watch?v=nh7fnq2y3Sg

document4 with no citations which states, “Taking all species in the table into account, the
average tree is 72.5% dry matter and 27.5% moisture.” This is not correct for trees in New
England, where moisture content of freshly harvested wood is around 50% and sometimes
more.
Given this failure and the proponents’ evident unfamiliarity with protocols for ecosystem
carbon assessment, we have no confidence in the approach to calculating increased DBH and
volume through time, which uses a “simplified, linear growth rate formula.” They do cite a
reference for this approach, but it is not clear if their analysis of forest biomass takes into
account the fact that trees with bigger circumference tend to also be taller, meaning their
overall volume is greater. In fact, the regression curve that proponents provide for
volume/weight (cubic meters) looks very similar to a standard curve of the relationship
between diameter and area of a cross-section of a tree (square meters), which if the trunk is
circular in cross-section would follow the relationship of “pi-r-squared.” We graphed up that
simple relationship (in blue) and overlaid it on the on the proponents’ graph (Figure 3):

Figure 3. The graph of the relationship between diameter and area (square meters) overlaid on
the proponents’ graph of diameter and volume (cubic meters) translated in some unknown way
to weight of biomass.
It appears that the proponents’ analysis of biomass per stem does not correctly reflect the
overall increase in volume, because it traces a relationship of DBH to stem cross-sectional area,
rather than full tree volume. Further, a stem analysis does not really tell much about forest
biomass as a whole, unless there is a detailed count of stems per acre, and the analysis includes
the volume of stumps and roots. Even with that information, the analysis of carbon stocks is
incomplete, because it does not include soil carbon. For an analysis of future sequestration
(carbon sinks), however, soil carbon may be difficult to quantify.
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For a more credible approach, at a minimum the proponents could use the USFS Forest
Inventory and Analysis data and tools that the Forest Service makes available for estimating
forest carbon stocks and sinks. Additionally, research suggests carbon sequestration by larger,
older trees has in some cases been
underestimated, for instance see Stephenson et al 20145 and most recently Leverett et al
2021,6 with Figure 1 from that paper reproduced below. While growth patterns from individual
trees can not be directly extrapolated to whole stands, the data suggest that the apparent
“slowing” of growth by older trees is often not reflected in their volume, which continues to
increase.

Figure 4, which is Figure 1 from Leverett et al, 2021. Changes in circumference, height and
volume of a stand-grown individual eastern white pine (Pine #58) in three 50-y intervals. Upper
panels (A) Change in circumference during 0–50, 50–100, and 100–150 years. (B) Change in
height between 0–50, 50–100, and
5

Stephenson, N. L., et al. (2014). "Rate of tree carbon accumulation increases continuously with tree size." Nature
507(7490): 90-93. https://www.nature.com/articles/nature12914#Sec14. Supplementary information at
https://www.nature.com/articles/nature12914#Sec14
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Leverett, R. T., et al. (2021). "Older Eastern White Pine Trees and Stands Accumulate Carbon for Many Decades
and Maximize Cumulative Carbon." Frontiers in Forests and Global Change 4(40).
https://www.frontiersin.org/articles/10.3389/ffgc.2021.620450/full

100–150 years. (C) Change in above-ground tree volume (trunk plus limbs) between 0–50, 50–
100, and 100–150 years. Lower panels (D) Cumulative circumference at 50, 100, and 150 years
compared to cumulative above-ground volume. (E) Cumulative height at 50, 100, and 150 years
compared to cumulative above-ground volume. On each lower panel initial slopes were matched
to reflect the rapid change in circumference and height during the first 50-years interval. Note
that volume is a proxy for above-ground carbon. Values for circumference, height and volume of
Pine #58 were determined by a combination of direct measurement and chronosequence and
described in the text and in Supplement.

The second approach employed by the proponents to estimate foregone sequestration relies
on an EPA estimate of forest carbon stocks that includes soil carbon, deadwood, etc. However,
the proponents incorrectly apportion sequestration based on stocks, assuming that because
living biomass constitutes 31% of the ecosystem carbon, then it must be responsible for the
same proportion of active carbon sequestration. If only this were true! If mineral soils added
new carbon to stocks at the same rate as living biomass, maybe we wouldn’t have a climate
crisis (though we’d be up to our eyeballs in soil). In fact among the several problems with this
analysis, the proponents have underestimated the amount of ecosystem carbon uptake for
which living biomass is responsible, so have underestimated the total ecosystem C sink.

Assumption of fossil fuel displacement is not valid
The entire GHG benefit of the project is based on the assumption that it will displace fossil
fuels. The proponents make several statements to this effect. However, for there to be a net
reduction in GHG emissions, there does need to be actual, verifiable substitution. Climate
warming is a function of the total amount of CO2 loading, not the GHG intensity of generation.
Therefore if solar and other relatively emission-free technology comes online, but the total
amount of fossil fuel burning stays the same or increases, there will be no decrease in the
amount of CO2 emitted per year. Yes, it seems likely that fossil fueled electricity generation
decreases as solar and wind generation come online and become cheaper, but the other thing
that happens is that electricity use increases as consumers become aware that more “green”
energy is available, and as electricity becomes cheaper. As electrification increases, for instance
of vehicles, overall use will rise, keeping pressure on fossil generators to continue operating.
Substitution can only occur if the total amount of electricity generation from fossil sources is
capped7 - otherwise there is simply additional generation, and no net reduction in emissions. As
there is no requirement for fossil generation to be taken offline as new solar generation comes
online, there can be no assumption that substitution is occurring – as attractive as this concept
appears.
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Leturcq, P. (2020). "GHG displacement factors of harvested wood products: the myth of substitution." Scientific
Reports 10(1): 20752. https://doi.org/10.1038/s41598-020-77527-8

Valuing forests solely as “carbon sinks”
Overall, the very concept embodied in the EENF, that forests are valued in this context solely
for their ability to sequester carbon is, frankly, insane. Yes, it is probably possible to calculate a
GHG “benefit” to building the solar field and replacing forests, making dubious assumptions as
the proponent does. In that case, why not clear all the forests in Wareham? Isn’t that the logical
outcome of such calculations? Perhaps the state should provide incentives to remove all the
forest in eastern MA and replace it with solar – then we could claim even more GHG
“reductions.”
The obvious absurdity of that suggestion indicates that there is some scale at which this policy
of allowing forest removal for solar no longer makes sense. To us, it seems obvious that this
point has already been reached. Forest loss occurring for any reason is hugely
counterproductive for ecosystem values and climate alike; clearing forests for solar, specifically,
when there are so many alternative places it could be built, is repugnant.

Decommissioning should include reforestation
The proponent states that funds are set aside for decommissioning. In fact, given the current
rapid rate of forest loss in the region now, we suspect that in the future, the highest use of the
site will be as forest. Accordingly, the decommissioning cost should include reforestation as a
value to society. There is precedent for this – for instance, the landowner has currently been
benefitting from Chapter 61, which is a program that reduces taxes because of the public
benefit of keeping land in forests. Making approval of these projects and receipt of publicly
funded renewable energy subsidies contingent on future mitigation back to the natural state is
completely reasonable. At a minimum, state officials should require real mitigation, which
returns the land to its natural forested state, as a condition for approval. If this can not be
assured, the project should not be approved. Ideally, the state should change its policies and
stop approving any so-called “green” energy projects that rely on clearcutting, and in this case
obliterating, the natural ecosystem. In the case of this particular project, it seems likely this
area will functionally be a waste land, and that forest regeneration will be paltry, if it occurs at
all, due to sandy soils that will be rendered even more nutrient-poor with removal of topsoil
and sand mining.

Thank you for the opportunity to comment.
Mary S. Booth, PhD
Director, PFPI

Exhibit Two

Southeastern Massachusetts Chapter
June 3, 2021
Peter Teitelbaum, Esq., Chair
Wareham Board of Selectmen
Memorial Town Hall
54 Marion Road
Wareham, MA 02571
Dear Chairman Teitelbaum:
The Southeastern Massachusetts Chapter of Trout Unlimited, the local affiliate of Trout
Unlimited a national nonprofit organization with more than 300,000 members devoted to
protecting cold-water fisheries and their habitat in North America, wishes to express with this
letter our support for the proposed Article 17 of the Wareham bylaws limiting the size of
ground-mounted solar installations.
The Southeast Chapter, with members from around the region including Wareham, remains
committed to the continued progress of healthy, self-sustaining populations of wild Sea Run
Brook Trout for all coastal regions of the Commonwealth. As I’m sure you are aware, TU along
with partners, such as the Trustees of Reservations, Mass Fish and Wildlife, U.S. Fish and
Wildlife, the Sea Run Brook Trout Coalition, the National Oceanographic and Atmospheric
Administration, has for the past 30 years has worked to restore and sustain Red Brook as a
stronghold for these special fish.
Article 17 allows for a pause and policy reset for the sake of common sense. Existing state and
local laws have created a situation whereby mature forestlands that are well suited for
reducing carbon concentrations in the atmosphere over the long term are being clear-cut and
replaced with ground-mounted solar panels. In Wareham in particular, the loss to citizens and
the important (and in some places rare) habitats is then exacerbated by the practice of stripmining sands and gravel as part of the process. Please refer to the Appendix. The resulting
alterations of the landscape upset the natural flows of surface water and reduce the ability of
exposed and overburden soils to filter contaminants before they enter and flow with the
aquifer.
Reasonable alternatives exist. The practice of strip-mining square miles of forest followed by
solar panel installation is detrimental to fish and wildlife, an eyesore to residents and visitors to
Wareham and creates an unhealthy strain on the sole source aquifer that sustains your
citizenry and cold-water fisheries. Just as Wareham is blessed with an abundance of
undeveloped forested pine barren uplands, wetland lowlands and vernal pools, it is also home
to a substantial array of commercially or industrially developed and otherwise disturbed lands
where solar installations can be added on to existing uses.
The citizens of Wareham expect more. As the recent vote on the zoning change proposed by
the NOTOS Group indicates, your voters expect the town’s leaders to take any and all steps to

plan carefully and thoughtfully so as to balance economic stability with thoughtful stewardship
of the varied natural habitat within the community.
We ask that you support Article 17 and the path for Wareham that your voters have laid for you
where green truly means green.
Please feel free to contact me or any member of Trout Unlimited in Massachusetts if you think
we can be of further assistance.
Respectfully Submitted,
[signed]
Matthew R. Hoagland, President Southeastern
Chapter, Trout Unlimited
cc. Wareham Planning Board
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Exhibit Three

The Trustees of Reservations
200 High Street | Boston, MA 02110

June 7, 2021
Via Email selectmen@wareham.ma.us
Judith Whiteside, Chair
Wareham Board of Selectmen
Memorial Town Hall
54 Marion Road
Wareham, MA 02571
Re: Opposition to industrial-scale solar development and mining in Wareham
Dear Chair Whiteside and Members of the Wareham Selectboard,
The Trustees of Reservations is concerned over the proliferation of industrial-scale solar in
Wareham, and the mining of earth, sand, soil, and gravel to prepare sites for solar installations.
So far, millions of cubic yards of topsoil and sand have been removed to develop 300 acres of
ground mounted solar, and solar is being planned for an additional 1,500 acres in globally rare
pine forest.
While The Trustees supports renewable energy development to mitigate climate impacts, we
encourage solar on rooftops, highways, parking lots, brownfields, industrial complexes, and
other developed lands; and oppose large scale solar that requires the removal of forested land
and that impacts rivers, streams, wetlands and other critical natural resources especially
resources that are drawing and storing carbon pollution out of the atmosphere, creating
climate resiliency, and protecting fish and wildlife habitat and drinking water supplies.
We are particularly concerned about the large-scale solar developments in Wareham because
of their impacts on the local aquifer the only source of fresh water for the region. The pine
barrens are delicate landscapes; the sandy soils and trees are vital to naturally filter the
groundwater that supplies Wareham residents and businesses with drinking water.

Strip mining and industrial solar developments in the pine barrens are exacerbating habitat
fragmentation, removing and displacing plant and animal species from the area, and
threatening nearby rivers, streams, and natural areas, including the Red Brook Wildlife
Management Area and The Trustees’ Lyman Reserve. The reserve sits at the mouth of Red
Brook, a 4.5-mile spring-fed, cold-water stream that flows from White Island Pond to Buttermilk
Bay a critical estuary and shellfish production area. Red Brook is one of the few coastal streams
in the state that supports anadromous fish and is home to one of the last remaining native searun Brook Trout fisheries in the Eastern US. The historic and live herring runs in Red Brook also
contribute to the region’s recreational fishing economy as they are a primary food source for
stripe bass and other coastal fish.
The impacts of industrial scale solar development on these already impacted and sensitive
resources will likely result in an irreversible collapse of the region’s unique ecosystems and will
detrimentally impact quality of life for Wareham residents. We urge the Town of Wareham to
pause these industrial projects, and to identify and pursue already-developed areas for solar
developments, for the benefit of nature and future generations.
If you have questions, please contact me at toshea@thetrustees.org. Thank you for your
consideration.
Sincerely,

_____________________
Th ma K O Shea
Managing Director of Resources and Planning

Founded in 1891 by Charles Eliot, The Trustees preserves, for public use and enjoyment, properties of exceptional
scenic, historic, and ecological value in Massachusetts. Toda
ears after o r fo nding
e are Massach
setts largest conservation and preservation organization and with the support of our 150,000 members we care for
120 properties nearly 27,000 irreplaceable acres. The Trustees works with a variety of volunteer, nonprofit, and
community-based partners in communities across the state to preserve remarkable, scenic landscapes and historic
and cultural resources. thetrustees.org

Exhibit Four

Community Land & Water Coalition Save the Pine Barrens, Inc.
158 Center Hill Preserve
Plymouth MA 02360
www.savethepinebarrens.org
environmentwatchsoutheasternma@gmail.c
om
June 2, 2021
Secretary Kathleen A. Theoharides
Executive Office of Energy and Environmental Affairs
Attn: MEPA Office
100 Cambridge Street, Suite 900
Boston, MA 02114
Via email to MEPA@mass.gov
Re: Expanded Environmental Notification Form, March 15, 2021, May 11, 2021
Supplement and May 24, 2021 Supplement
ADM TMUD Wareham Solar Projects
EEA No. 13940-ADM Tihonet Mixed Use Development
Wareham, Plymouth, Carver, Massachusetts
Dear Secretary Theoharides,
Community Land & Water Coalition (“the Coalition”) submits the following comments
on the Beals+Thomas letter dated May 25, 2021 (“Letter”) which is part of the Expanded
Environmental Notification Form (“EENF”) EEA # 13940. These supplement the Coalition’s
May 24, 2021 comments submitted to MEPA.

Misrepresentations and half-truths about Earth removal
MEPA 301 CMR 11.05(4)(a) states the “ENF shall include a concise but accurate
description of the Project” and “shall identify the sources on which the assessments are
based.”
It is long past time for Beals+Thomas to stop covering up ADM’s industrial mining
operations as “agricultural operations.” The EENF filings, and others before it fail to identify
the sources for assessments that ADM will use the strip mined earth, sand, soil and gravel
for “agricultural operations.” Until such time as all the Beals+Thomas identifies the sources

on which its assessments about the use of the earth strip mined for all the TMUD projects
are disclosed, the MEPA process must halt and the EENF declared in adequate.
Beals+Thomas describes itself as expert in permitting, engineering and environmental
services. www.bealsandthomas.com Borrego bills itself as a firm with “deep technical
expertise” and one that values “trust and transparency.” www.borregoenergy.com ADM
describes itself as “inspired by nature.” The truth is, ADM is running an industrial strip
mining operation, evading proper regulation as a sand mining business (failing to identify
itself to regulators as such under SIC Code 21232 (NAICS Manual, US Office of Management
and Budget,
2017). The operation is documented on numerous videos. See, Community Land & Water
Coalition You Tube Channel. Other Massachusetts companies running similar sand mining
operations are properly classified with SIC Code 21232, why not ADM and Read Custom
Soils? See, e.g. https://wjgraves.com/ It is ludicrous for Beals+Thomas and Borrego,
professed experts in their fields to claim they don’t know what is going on.
The Wareham General Bylaws, Earth Removal Regulations require a permit except for
certain activities including “work performed in normal construction, maintenance or
improvement of land in cranberry related activities or other agricultural use.”
Is Beals+Thomas asserting strip mining at least 1.2 million cubic yards of earth from 140
Tihonet Road as shown on its own certified and stamped engineering plans is exempt from
the Earth Removal Bylaw because “some or all of the material will be used for agricultural
purposes”? If so, MEPA 301 CMR 11.05(4)(a) requires Beals+Thomas, ADM and Borrego to
“identify the sources on which the assessments are based.”
Common sense shows that the volume of earth to be removed from 140 Tihonet when
combined with approximately 10 to 20 million cubic yards already strip mined off the
TMUD area shows this is a farce. Add to that the failure to disclose the 4-5 million cubic
yard earth removal operations going on in the TMUD area in Carver under the ruse of
“agricultural operations” and the EENF statements most surely rise to the level of fraud due
to the halftruths woven throughout the EENF and prior submittals.
Beals+Thomas knows or should know ADM never obtained an earth removal permit for
the millions of cubic yards strip mined from the 160 Tihonet Road Phase C 6 site. ADM has
never applied for or obtained an earth removal permit from Wareham which Beals+Thomas
knows or should know because of its decades long relationship churning out ENFs for MEPA
on ADM’s behalf. Borrego is well aware of what is going on due to the strip mining
operations that proceeded most of the 8-10 solar projects it has partnered with ADM on,
especially the massive strip mines for Phases C 5, C6 and C 8 where Borrego installations
are now located. The Proponents should be required to explain the difference in what they
stated in the ENFs about earth removal for all Phase C sites and the existing conditions on
the ground today.

The EENF is not the first time Beals+Thomas pulled this ruse for its client ADM. For the
160 Tihonet Road TMUD Phase C5 site, the consulting firm stated in the ENF “The volume
of excavation to bring the site down to the proposed elevation is consistent with ADM’s ongoing operations on its properties; specifically to minimize overall land disturbance by
obtaining necessary earth materials for bog operations from proposed development
locations.” ENF, page 3, 2014. ADM proceeded to strip mine several million cubic yards
before the solar project was installed. It never applied for obtained an earth removal
permit.
Borrego is complicit in this scheme and Mr. Farkas described ADM’s earth removal
activities at the 160 Tihonet Road solar site and 140 Tihonet Road site at the Wareham
Conservation Commission meeting of March 17, 2021. Mr. Farkus told the Conservation
Commission that Borrego had done geotechnical testing at the 140 Tihonet Road site and
compared the soil type at 160 Tihonet Road saying Borrego is “confident the soils are very
similar” to the 140 Tihonet Road site.
This discloses another half-truth: on one hand, Borrego is on record saying there are
geotechnical studies, the EENF itself documents the quality of the sand on the site
according to USDA data and describes it as “high quality sand” yet Beals+Thomas claims in
the Letter that there is insufficient data to determine the “full volume” of the earth
removal. See, EENF, page 2-12, stating 140 Tihonet may be “cleared prior to construction
of the solar project, in association with agricultural operations to harvest high-quality
sand.”
Further, as Beals+Thomas knows full well, the three (unlawfully segmented) Project are
required to be built according to the plans approved by the Conservation Commission and
Planning Board. Do Borrego and Beals+Thomas, the experts, expect the public to believe
that they have designed this multimillion dollar project in such a way that in the middle of
the 65 acre “clearing” operation they will suddenly pivot to a new site elevation? And then
go back to the Planning Board and Conservation Commission for new approvals –-- after
the forest is clearcut and excavation has started? That is simply absurd and as misleading as
the other statements.
Beals+Thomas and ADM claim it will “coordinate with the Town of Wareham” in
obtaining an earth removal permit for 140 Tihonet Road. This has never happened beforethey have never applied for or obtained a permit. During the Conservation Commission
public hearing on the 140 Tihonet Road project on March 17, 2021, Borrego’s project
manager Zach Farkas stated that part of the Makepeace plan is to remove soil and that an
earth removal “permit will be coming very soon, they will be in front of the board of
selectmen shortly.” https://youtu.be/hPvgq7dbkY at about 1:28. Two months later, there is
no earth removal permit, nor does it appear ADM has applied for one. ADM’s claim that it

will limit trucks to 50 a day is ludicrous especially since in Carver it violates the 50 truck
limit in several permits on a daily basis.

NHESP Conservation and Management Permit for 150 Tihonet Road Phase
C 12
In the May 11, 2021 EENF supplement Beals+Thomas stated “the landowner has
engaged with NHESP” and has “earmarked” land for conservation. This makes it clear that
ADM has never followed through on promises made to mitigate the damage from the earth
removal and clear-cuts for the ten TMUD solar phases. This includes never following
through on the “2:1” mitigation promised by Borrego. See, 5/11/2021 EENF, page 4 and
CLWC Comments 5/24/21.
Claims about conservation as mitigation for solar were made by Sarah Stearns of

Beals+Thomas to the Town of Carver on the the Town of Carver on the 0 Hammond Road

50 acre ground mounted solar installation now under construction as Phase C 8 of the

TMUD project reviewed by MEPA. Minutes on Nov. 27, 2018.

The image on page 5 of the May 11, 2021 EENF supplement is illegible and again refers
to more acres “anticipated to continue expanding this forest block.” This map fails to show
the current destruction and deforestation in the TMUD. It does not document whether or
not the promised acreage from the 2013 Conservation and Management Permit was ever
conserved. The below map shows what was promised in 2013. There is no record that there

was ever the legally required public notice for the issuance of the numerous CMP permits
for the TMUD. This is another way in which the EENF violates the MEPA requirement for an
accurate description of the project and disclosure of the sources of the assessments.

Source: 2013 Conservation and Management Permit, MassWildlife, NHESP

The May 11, 2021 supplement claims the wildlife value of land to be obliterated by the
three solar and earth removal projects is undermined by highways. Notably, much of the
truck traffic on these highways comes from ADM’s industrial earth removal operations in
Wareham, Carver and Plymouth that is being and has been conducted inside the TMUD
area. The wildlife habitat of the sites is shown in this video. By contrast, the destruction
that Borrego and ADM have already caused is shown in this video, Wareham What Have
We Done? Allowing ADM and Borrego to proceed with the Projects without a full EIR and
complete accounting for the destruction of globally rare wildlife habitat they have caused
to date is morally reprehensible and violates NHESP’s statutorily mandated duty under the
Massachusetts Endangered Species
Act.
CLWC hereby requests notification of NHESP’s issuance of the draft CMP permit for 150
Tihonet Road and requests to be sent legal notice and to be informed of the right to appeal
under G.L. c. 30A, Section 11.
Finally, CLWC requests a full investigation and public accounting of ADM’s compliance
with all of the Conservation and Management Permits issued to date including:
•
Documentation of compliance with each condition of each permit, and
•
Documentation of the areas actually impacted under each permit including
maps of before and after site conditions to verify that work did not exceed the
boundaries of the areas covered by the permits.

Wetlands Claims
The Letter’s information about wetlands impacts at the 140 Tihonet Road site is
equally flawed as it fails to address the question of truck traffic along Tihonet Road for
earth removal.
How can any wetland permit effectively protect wetlands when the final grades are
unknown because Borrego, Beals+Thomas and ADM refuse to disclose the actual activities
that will occur?
ADM’s plan for the three sites include residential development. CEO Kane stated this to
the Planning Board in 2016. Subdivision plans filed with the Board in May 2021 are for a
residential subdivision complete with residential water and sewer. The wetlands impacts of
this use have not been addressed.

Incomplete, inaccurate and misleaading description of the Project and
Potential Impacts in violation of 301 CMR 11.05

The description of the Project is inaccurate and misleading because it claims that the
residential components have been removed from the TMUD area. See, May 11, 2021 EENF
supplement, page 6-7, Environmental Impact Comparison. In fact, ADM plans to lease some
or all of the 10 solar sites completed and the additional three sites for 20 years, then when
the solar companies get their “junk” out of there, put in residential subdivisions. See video
of Jim Kane CEO
ADM’s plans are further disclosed by recent subdivision filings. In April, 2021, ADM filed
residential subdivision plans for the three Project sites with the Town of Wareham Planning
Board confirming this development plan. The 140 Tihonet and 150 Tihonet subdivision
plans say that “all lots shown hereon will be serviced by private wells & on site sewage
disposal systems.” See, G.A.F. Engineering, Preliminary Subdivision Plans for 140 Tihonet
Road, 150 Tihonet Road, Note 4. The Beals+Thomas subdivision plans for 27 Charge Pond
Road indicate there will be onsite septic and no town wells, meaning onsite water.

Further unlawful segmentation of earth removal, solar projects and future
residential uses under 301 CMR 11.01
MEPA regulation 301 CMR 11.01 states,
In determining whether a Project is subject to MEPA jurisdiction or meets or
exceeds any review thresholds, and during MEPA review, the Proponent, any
Participating Agency, and the Secretary shall consider the entirety of the Project
including any likely future expansion and not separate phases or segments thereof.
The Proponent may not phase or segment a Project to evade, defer or curtail MEPA
review. The Proponent, any Participating Agency and the Secretary shall consider
all circumstances as to whether various work or activities constitute one Project,
including but not limited to: whether the work or activities, taken together,
comprise a common plan or independent undertakings, regardless of whether
there is more than one Proponent; any time interval between the work or activities;

and whether the environmental impacts caused by the work or activities are
separable or cumulative.
The law imposes on the Secretary a mandatory duty: she “shall consider” the entirety of
the Project, including any future likely expansion and “all the circumstance” including
whether the work or activities, “taken together, comprise a common plan.” ADM and
Borrego continue to lawfully segment development in the TMUD area as follows:
•

•

•

Failing to accurately describe and obtain permits for earth removal for the Phase
C projects for solar utilities, referring to it as “site preparation” for solar or
stating that the “site was previously cleared.”
Separating the 12 solar projects from each other for permitting and MEPA
review when it is obvious these projects, taken together comprise a common
plan devised by one landowner, ADM and one solar developer, Borrego. ADM
and Borrego have been working together for ten years to site and build solar
projects in the TMUD area.
Failing to disclose the future uses of the sites as residential subdivisions by
withholding information from the EENF.

The Secretary must consider the entirety of the past and future common plans for the
TMUD area and require a full EIR for all of the uses, past and future. She should find that
the EENFs are incomplete and inadequate and have unlawfully segmented earth removal,
the 12 solar projects, and the explicitly stated future expansion and use of the sites as
residential subdivisions.

Unlawful segmentation under 301 CMR 11.01 of future solar project at 0
Maple Springs
ADM plans to develop an additional 435 acres of land for ground-mounted solar. It has
failed to disclose this to MEPA. It has filed preliminary subdivision plans seeking to obtain a
zoning freeze to prevent a potential new solar siting zoning bylaw from applying to the
development of ground-mounted solar at 0 Maple Springs. See, Memorandum to Town of
Wareham Planning Board from Gregory S. Sampson, Brown Rudnick, May 20, 2021 re:
Preliminary Subdivision Plan/ Zoning Freezes by AD Makepeace. The memo states,
“For these reasons, the filing of the PSPs [preliminary subdivision plans] with the
Planning
Board for the properties listed combined with timely delivery of notice of the filings to
the Town Clerk, has created plan freezes for the land shown on each of the respective
PSPs. To the extent that proposed solar by law is passed at Town Meeting it, it will not
apply to these properties for the duration of the respective plan freeze.”

The Maple Springs subdivision plan was filed on May 4, 2021 by Beals+Thomas for ADM,
well before the extended MEPA comment deadline of May 24, 2021 and now June 2, 2021.
ADM should be required to disclose the Damage to the Environment from this project and
should not be allowed to segment it from the other development it has planned under a
common development scheme. This is also another half-truth and failure to disclose
material information to MEPA.
Thank you for consideration of these comments.
I can be reached at 508-259-9154 or environmentwatchsoutheasternma@gmail.com

Very truly yours,

Margaret E. Sheehan, Esq.
Volunteer
Community Land & Water Coalition
158 Center Hill
Road Plymouth
MA 02360 c.
508.259.9154

cc: Bob O’Connor, MassWildlife, by email

Exhibit Five

To preserve, protect and steward our unique and finite land and water resources. They are
irreplaceable. We are losing fast. www.pinebarrensalliance.org
March 8, 2021
Town of Wareham
Planning Board c/o
Kenneth Buckland
via Email to kbuckland@wareham.ma.us and Sonia Raposo sraposo@wareham.ma.us

Re: 26-20 Site Plan review of BE RE, LLC, c/o Beals & Thomas, 0 North Carver Road, Wareham,
Map 104, Lots 1049 A, 1049 B, 1049 D and 1050
Dear Chairman Barret and members of the Wareham Planning Board,
Thank you for the opportunity to submit comments on the above project. We are an alliance of
groups and individuals working to preserve and protect our land and waters in Southeastern
Massachusetts.
We support properly sited and permitted solar energy. There should be no land-based solar on
undisturbed forested or agricultural lands until all disturbed areas (not including productive
agricultural lands such as the Maple Springs bogs) rooftops, canopy areas and paved areas are
used for solar.
Unfortunately, Massachusetts’s poorly designed solar subsidy programs are destroying land,
water, wetlands, biodiversity, wildlife habitat and the globally rare Pine Barrens ecosystems
where we live. The lucrative state subsidies driving the rush to build land-based solar are
poorly designed and important decisions about solar siting are left to local boards and
committees. We support your efforts to implement local bylaws and acknowledge the
challenge these large industrial scale projects being promoted by a range of joint venture
financiers present to our local communities.

We urge you to exercise the full extent of your regulatory authority to ensure complete and
thorough disclosure by BE RE LLC and its consultant Beals+Thomas and to require a thorough
analysis of all aspects of this project in order to protect our land, water and community
character. We urge you to consider carefully crafted permit conditions t tailored to this
ecologically significant site that is located on the banks of the Wewantic River, designated by
Massachusetts as an Outstanding Water Resource.
According to Mass Audubon:
Careful site selection for renewable facilities of all types is critical to minimizing the
loss and fragmentation of wildlife habitat and existing ecosystems that sequester
carbon. Beyond their intrinsic value, lands such as forests, farmlands, and wetlands
provide essential ecosystem services, and they play an important part in building
resilience for people and nature.
In recent years, more than 25% of all new solar arrays were large-scale ground
mounted arrays located on former forests or farmlands. If this trend continues, more
than 100,000 acres of land will be converted….There is also a move toward dual
solar/agricultural projects, where farming will still occur underneath the arrays – this is
still experimental and needs to be piloted before it is scaled up. (emphasis added)
https://www.massaudubon.org/our-conservationwork/advocacy/alternativeenergy/solar
The Massachusetts Department of Energy Resources (DOER) has a poorly designed solar energy
financial subsidy program for putting industrial solar on agricultural lands that ignores water
quality, biodiversity and wildlife.
DOER’s solar financial subsidy program foists upon local governments the obligation to attempt
to protect the State’s biodiversity from industrial scale energy ground mounted energy projects
that have already destroyed over 6,000 acres of forests and/or lands according to
MassAudubon’s report, Losing Ground.
DOER’s financial subsidy program fails to require applicants to adequately take into account
biodiversity, ecosystems and water quality. BE RE LLC should be required to supply the
Planning Board with all ecological studies and surveys conducted for USFWS and NHESP now,
not after the fact.
The SMART program regulations prohibit land based solar projects on “Land designated as
Priority Habitat and/or Core Habitat” and a parcel “with at least 50 percent of its area
designated as Priority Habitat and/or Core Habitat.” See, DOER, “Solar Massachusetts
Renewable Target Program”, 225 CMR 22.00, Guideline Regarding Land Use, Siting and Project
Segmentation, effective April 26, 2018. Unfortunately, these regulations exempt a project on

agricultural lands from this prohibition. It appears that if BE RE LLC project was not on
agricultural lands it would be prohibited from being built under the SMART program.
The SMART program fails to take into account that agricultural lands are being converted to
industrial uses – land that is zoned residential currently being used for agricultural purposes
will now be an industrial energy generating facility.
BE RE LLC should be required to explain this to the Board.
Under the DOER “SMART Site Evaluations” mapping tool the BE RE LLC site is “parcel with 50%
or more BioMap2 Core or Priority Habitats” and “BioMap2 Core Habitat only and NHESP
Priority Habitat.” This is shown on the DOER SMART mapping tool:

Text

BE RE LLC SOLAR

BE RE LLC site has land designated under BioMap2 as Core Habitat Species of Concern and
BioMap Core Habitat. See maps from OLIVER GIS, the Massachusetts system, below.
The BE RE LLC application ignores the current environmental status of the site. The application
fails to provide maps that show where the solar installation is located in relation to BioMap 2
habitat.

BE RE LLC should be required to produce a map showing the exact location of the solar
installation in relation to these BioMap2 areas.
A thorough ecological assessment of the site and the specific location of the solar installation
as it relates to BioMap2 habitat should be required.

The BE RE LLC 12/16/2020 application states,
“This project has been designed in compliance with the Guideline Regarding the
Definition of Agricultural Solar Tariff Generation Units (ASTGU) requirements within the
Solar Massachusetts Renewable Target (SMART) program regulations (225 CMR 20.00),
which allows for and encourages the dual use of agricultural land, (i.e. maintaining the
existing operations while also utilizing the land for solar energy generation). The
proposed work lies within actively farmed land, and other existing disturbed areas,
such as the associated agricultural access roads.”

Cumulative impacts and biodiversity
Have Carver and Wareham required BE RE LLC to study the cumulative impacts of adding
another land based solar project that will further fragment wildlife habitat with chain-linked
fences, land disturbance and water quality impacts?

In the last several years in Carver and Wareham, destructive AD Makepeace and Borrego Solar
projects as well as others have obliterated at least 250 acres of globally rare and diverse Pine
Barrens habitat, including NHESP mapped habitat with no Environmental Impact Report for the
solar projects.
The BE RE LLC project is being called “green” but will be located on some of the
Commonwealth’s most biologically diverse waterways, wetlands and lands. This is at a time
when the United Nations Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES, 2019) reports that one million species are threatened with
extinction and that loss of habitat is worsening the extinction crisis. IBPES, 2019 Summary for
policymakers of the global assessment report on biodiversity and ecosystem services of the
Inter-governmental Science-Policy Platform on Diversity and Ecosystem Services. S. Diaz, (eds),
IPBES Secretariat, Bonn, Germany.
There has been no study by the Massachusetts Environmental Policy Act (MEPA) unit or DOER
of the cumulative impacts of the solar subsidy programs on the groundwater, water bodies,
biodiversity, forests and wildlife in this area. This is a fundamental flaw. We call upon MEPA
and DOER to undertake this study. In the meantime, there should be a moratorium on all
permitting of land based solar projects such as BE RE LLC. The attached article,
The use of cranberry bogs for industrial solar energy generating stations is at odds with the
state programs to restore the natural habitat of these bogs.
https://www.mass.gov/servicedetails/cranberry-bog-program-learning-agenda Over the past
10 years, working with local, state, and federal partners (such as the USDA Natural Resource
Conservation Service), DER has helped to restore wetlands and streams across hundreds of
acres of retired cranberry farmland. Failing to accomplish this restoration can lead to an
abundance of problems such as enhanced mosquito breeding sites while diminishing stream
and river connectivity, as well as lead to gross pollutions of waterways due to leaching and
runoff of agricultural fertilizer and pesticide remnants.
The attached article scientific article, Environmental impacts from the installation and
operation of large-scale solar power plants is one source of information calling for the study
of site specific impacts from land based solar installations.

Water pollution issues
The BE RE project is located on the historic, culturally and ecologically significant Weweantic
River. Weweantic means wandering river in the Wampanoag language. The River historically
supported an important herring run. https://buzzardsbay.org/livingresources/herringruns/weweantic-herring-historical/

Massachusetts Department of Environmental Protection “Integrated Waters List” for rivers,
which means the water quality of the Weweantic is impaired, or polluted and needs to be
cleaned up. Beals+Thomas fails to disclose this in the application and fails to explain how the
stormwater system at the site is designed with extra care to prevent further pollution of the
Weweantic either through direct discharges or leaching to the aquifer. The application does
not show the groundwater flow direction, the depth to groundwater as it relates to the
excavation required to install stormwater basins and solar panel mounting equipment and
other excavation.

Why did Beals+Thomas fail to disclose the water quality problems of the Weweantic River
that abuts the project?
This is information relevant to local permitting and cannot be ignored under site plan review by
the Planning Board or by the Conservation Commission.
Cranberry bogs are generally located in what were once biodiverse wetlands that have now
been converted to monocultures heavily dependent on agricultural chemicals such as fertilizers
and pesticides. Their pollution discharges to waterways are exempt from the Clean Water Act,
under a poor policy decision by US EPA that allows cranberry bogs to discharge pollution
without a permit. See, Irrigation return flows or discrete discharge? Why water pollution from
cranberry bogs should fall within the clean water act NPDES program Northwestern School of
Law journal article, 2007.
Cranberry operations are unique in that they are agricultural operations that require
vast quantities of water. Water discharged to lakes, wetlands, and rivers through
ditches and canals during the production process can contain the phosphorus fertilizers

and residues of pesticides that were applied during the growing season, which can
cause serious water quality problems. Although the cranberry industry has not
historically been subject to the Clean Water Act, cranberry bog discharges appear to fit
squarely within the purview of the National Pollutant Discharge Elimination System
(NPDES) program under that statute. In 2004, the Wisconsin attorney general filed a
public nuisance lawsuit against a cranberry grower, alleging that the grower discharged
bog water laced with phosphorus to the lake. However, provided that cranberry bog
discharges do not fall within the “irrigation return flow” exemption from the Clean
Water Act, the NPDES permit program may be a more cost-effective approach to
addressing the water quality problems that can be caused by cranberry bog discharges.
There are documented concerns about heavy metal runoff from land-based solar installations.
See Attachment A, below. What is the cumulative impact of this runoff from the hundreds of
acres of land-based solar that Carver and Wareham have already permitted and that are being
installed?
Since the agricultural chemicals running off from the bogs are unregulated (see above), how will
the flow rate of runoff change with the placement of solar panels? This should be addressed.
What if the bog stops operating? How does the runoff impact change? Does the pollution to
the river increase? If permitted, BE RE LLC be required to capture and treat all agricultural
legacy chemicals.

Drinking water supply wells are located across the river from the site. Are these
wells threatened?

Climate and greenhouse gas impacts of BE RE LLC
As it has in dozens of other land-based solar project applications, Beals+Thomas fails to disclose
the greenhouse gas and climate impacts of land based solar projects that are the subject of its
applications – which are signed under oath. Beals+Thomas claims BE RE LLC will not generate
any greenhouse gas emissions (GHG). That is inaccurate.

Attached as a PDF is a peer-reviewed scientific article Assessing the lifecycle greenhouse gas
emissions from solar PV and wind energy: A critical mega-survey from 2014 that states,
This paper critically screens 153 lifecycle studies covering a broad range of wind and
solar photovoltaic (PV) electricity generation technologies to identify 41 of the most
relevant, recent, rigorous, original, and complete assessments so that the dynamics of
their greenhouse gas (GHG) emissions profies can be determined. When viewed in a
holistic manner, including initial materials extraction, manufacturing, use and
disposal/decommissioning, these 41 studies show that both wind and solar systems are
directly tied to and responsible for GHG emissions. They are thus not actually
emissions free technologies. Moreover, by spotlighting the lifecycle stages and physical
characteristics of these technologies that are most responsible for emissions,
improvements can be made to lower their carbon footprint. As such, through in-depth
examination of the results of these studies and the variations therein, this article
uncovers best practices in wind and solar design and deployment that can better inform
climate change mitigation efforts in the electricity sector.
https://www.sciencedirect.com/science/article/abs/pii/S0301421513010719?via%3Dihub

Chapter 61A:
Presumably a Chapter 61A, Section 14 Notice of Conversion is required before this agricultural
land can be converted to an industrial use. We urge the Town to exercise its right of first
refusal to secure the ecological future of this land. It can assign the right to Commonwealth
which can work with the landowner to restore the bog under the state Division of Ecological
Restoration “Cranberry Program” since the owner is concerned about the future financial
viability of its cranberry operation, as stated at the last Planning Board hearing.
In summary, we do not oppose all solar energy. However, we demand complete transparency
and accountability by Beals+Thomas and BE RE LLC with regard to the environmental, health,
safety and economic aspects of this project. The long term impacts of this project on our
community and the environment requires this transparency and accountability and the public is
entitled to expect that the Planning Board ensure that a full evaluation of all the impacts are
disclosed.

Thank you for your consideration.
Very truly yours,

Meg Sheehan
Volunteer
Community Land & Water Coalition
environmentwatchsoutheasternma@gmail.com
508-259-9154
Cc:
Senator Marc Pacheco
Executive Office of Energy and Environmental Affairs
Department of Energy Resources
Department of Ecological Restoration
MEPA Unit
Town of Carver: Select Board, Conservation Commission, Planning Board
Town of Wareham: Conservation Commission
Mass Audubon, Heidi Ricci
US EPA – Stormwater Program
MassDEP – Stormwater Program

ATTACHMENT A
Information on water pollution concerns with industrial land based solar:
From Concerned Citizens of Fawn Lake, Virginia:
https://sites.google.com/view/concernedcitizensspotsylvania/toxic-materials?authuser=0
The fact that cadmium can be washed out of solar modules by rainwater is increasingly a
concern for local environmentalists like the Concerned Citizens of Fawn Lake in Virginia, where
a 6,350 acre solar farm to partly power Microsoft data centers is being proposed.
“We estimate there are 100,000 pounds of cadmium contained in the 1.8 million panels,” Sean
Fogarty of the group told me. “Leaching from broken panels damaged during natural events —

hail storms, tornadoes, hurricanes, earthquakes, etc. — and at decommissioning is a big
concern.”
There is real-world precedent for this concern. A tornado in 2015 broke 200,000 solar
modules at southern California solar farm Desert Sunlight.
"Any modules that were broken into small bits of glass had to be swept from the ground,"
Mulvaney explained, "so lots of rocks and dirt got mixed in that would not work in recycling
plants that are designed to take modules. These were the cadmium-based modules that failed
[hazardous] waste tests, so were treated at a [hazardous] waste facility. But about 70 percent
of the modules were actually sent to recycling, and the recycled metals are in new panels
today."
And when Hurricane Maria hit Puerto Rico last September, the nation’s second largest solar
farm, responsible for 40 percent of the island’s solar energy, lost a majority of its panels.
Scientific studies show very high quantities of Cadmium can leach out in a few months in acidic
conditions. Our soil and Virginia clay are acidic, so rapid and thorough cleanup of any damaged
Cadmium-containing panels is critical.
SPower recently stated that they will use some MonoPERC panels, which are crystalline silicon
and do not contain any Cadmium. The MonoPERC panels are 10-20% more efficient than the
CdTe panels, so they will require less land (hundreds of acres less). However, they are more
expensive. It should be noted that the risks associated with Cadmium would be eliminated -- if
sPower used more environmentally friendly panels.
Toxic chemicals such as herbicides and pesticides should be carefully controlled and only
applied by certified professionals.
Cleaning agents may also be toxic to the environment. sPower indicates that cleaning agents
will not be used, as such would void their warranties on solar panels.
https://www.chijournal.org/C428

Stormwater Flows
Two Dimensional Modeling to Simulate Stormwater Flows at Photovoltaic Solar Energy Sites,
https://pubs.rsc.org/en/content/articlelanding/2016/ee/c6ee00578k#!divAbstract
The emission of silver and zinc to the aqueous environment (rain, fog, dew) from
polymer solar cells installed outdoors is presented. Studies included pristine solar cells
and solar cells subjected to mechanical damage under natural weather conditions in
Denmark. We find the emission of silver and zinc to the environment through
precipitated water for damaged solar cells, and also observed failure and emission from

an initially undamaged device in an experiment that endured for 6 months. In the case
of the damaged cells, we found that the drinking water limits for Ag were only
exceeded on a few single days. We also progressed our studies to include end-of-life
management.
To assess the implications of improper practices (uncontrolled disposal, landfilling) at
the end-of-life, we buried different OPV types in intact and damaged forms in soil
columns. In the case of high Ag emission (shredded cells), the potential for migration
was confirmed, even though the soil was found to exhibit sequestration of silver. We
conclude that recycling of Ag at the end-of-life is mandatory from an environmental
point of view.
Cadmium risk in solar panels: https://www.cleanenergyauthority.com/solarenergynews/cadmium-risk-in-photovoltaic-panels-041411

Exhibit Six

FORESTS VS. SOLAR – A FALSE CHOICE:
Protecting Forests & Making Smart Solar Decisions in Your Community
________
On May 27, 2021, the Cape Cod Climate Change Collaborative (Climate
Collaborative) — in partnership with the Cape Cod Commission, Compact of
Cape Cod Conservation Trusts, and the Faith Communities Environmental
Network — presented a virtual meeting entitled Forests vs. Solar - A False
Choice: Protecting Forests & Making Smart Solar Decisions in Your
Community. Event panelists included national, state, and regional experts
from the Woodwell Climate Research Center, Mass Audubon, and the Cape Cod Commission.
Forests Vs. Solar – A False Choice explored the value of forests, tensions associated with large-scale
solar installations, and tools for town officials and citizens to make wise planning decisions for their
communities. It comprises three parts: 1) Ecology and Value of Forests; 2) Mapping & Policy Tools for
Sensitive Lands and Large-Scale Solar Installations; and 3) Q&A to further explore available tools,
resources, policies, and programs for wise solar siting. The event was moderated by Eve Zuckoff, radio
station CAI climate change reporter, and emceed by Mon Cochran, vice president of the Climate
Collaborative’s board of directors. Panelists have provided copies of their presentations and suggested
resources in the pages below.

Event Resources for Attendees & Stakeholders
EVENT VIDEO RECORDING
Click below to watch the entire Forests vs. Solar – A False Choice presentation video:
https://youtu.be/hPkoLCbitz0

______________
The Cape Cod Climate Change Collaborative is a non-profit 501 (c)(3) organization established in 2016 whose mission
is to reach carbon neutrality — or net zero emissions — on Cape Cod and the Islands of Massachusetts by enhancing
communication, collaboration and activism among organizations, programs and individuals committed to mitigating the
climate crisis. Its membership and leadership teams include leaders from energy, business, built environment, planning,
conservation, transportation, government, education, faith community and other sectors across the region.

PANELISTS, SLIDE PRESENTATIONS & RESOURCES
Below is a list of our panelists with brief bios, copies of their PowerPoint
presentations, and suggested resources for additional information and
education.

1. WAYNE WALKER, Ph.D. - Carbon Program Director and Associate Scientist at
Woodwell Climate Research Center, is an ecologist and remote sensing specialist with
expertise in the workings of forests and how carbon cycle science translates into climate
solutions.
Forests vs. Solar Presentation Slides
o

(PowerPoint)
https://drive.google.com/file/d/1vaFLod34AvAdj4PS43xLDUfPgROtlVkC/view?usp=s
haring

o

(PDF)
https://drive.google.com/file/d/1sXQw8VsN82DKMwaV6KnXvahtIGPxLNLi/view?usp
=sharing

Other Resources
o

Nature4Climate: A nonprofit environmental organization that promotes the critical
role nature plays in restoring balance to our climate. Nature4Climate (N4C) was
founded in 2017 to raise the profile of these solutions and drive increased action and
investment in natural climate solutions. We do that by communicating the immediate
benefits of nature-based solutions – societal, environmental and economic – to
decision makers in both the public and private sector.

o

Moomaw, W.R., S. A. Masino, and E.K. Faison. 2019. Intact forests in the United
States:
Proforestation mitigates climate change and serves the greatest good. Frontiers in
Forests and Global Change 2, doi: 10.3389/ffgc.2019.00027. Recent paper by Bill
Moomaw et al on the concept of “proforestation.”

2. E. HEIDI RICCI, M.S. - Director of Policy and Advocacy at Mass Audubon with
expertise in environmental policy and public engagement and assisting communities in
building resilience through nature-based solutions and low-impact development.
Forests vs. Solar Presentation Slides (PDF format)
o https://drive.google.com/file/d/1739I9nKGTsTbWLMyLzGyT21fMhpBENV/view?usp=sharing
Other Resources

o

Losing Ground: The Value of Nature in a Changing Climate, Mass Audubon, 2020.
Reports recent land use trends and the values of land in the context of climate
change, supporting resilience for people and nature.
www.massaudubon.org/losingground

o

Companion fact sheet series and literature database on the Value of Nature:
www.massaudubon.org/valueofnature

o

Mass Audubon’s solar siting webpage: www.massaudubon.org/ourconservationwork/advocacy/alternative-energy/solar

o

Clark University maps of all large-scale solar project in MA and RI: RI map including
explanation of the methodology - https://maxenger.github.io/solar/Storymap.html and
MA map - https://taoshiqi.users.earthengine.app/view/solarpanelsbytowns (The
fully functional merged website will be available late summer 2021.)

o

Department of Energy Resources (DOER), Solar Massachusetts Renewable Target
(SMART) Program--the state’s solar financing incentive program--including
regulations and guidelines: www.mass.gov/info-details/solar-massachusettsrenewable-target-smart-program

o

UMass Clean Energy Extension, Solar Resources for Municipalities:
https://ag.umass.edu/cleanenergy/resources/solar-pv/solar-resources-formunicipalities

o

Long Island Solar Roadmap. A collaborative approach to finding low-conflict sites for
solar energy. Includes an interactive map and a report identifying barriers and
recommended solutions. http://solarroadmap.org/

o

Maine Audubon, Solar Siting Toolkit - Thoughtfully Sited Solar. Includes interactive
mapping tool, best practices, and model regulations:
www.maineaudubon.org/advocacy/solar/

o

New Jersey Solar Siting. Includes a report on preferred and non-preferred sites for
solar projects, and an interactive mapping tool: www.nj.gov/dep/aqes/solarsiting.html

o

An Act Creating a Next Generation Roadmap for Massachusetts Climate Policy.
Chapter 8 of the Acts of 2021. Comprehensive climate and energy bill, including
requiring a baseline assessment of carbon in natural and working lands and a plan
for protection and management. Also includes several provisions supporting solar
within development areas.
https://malegislature.gov/Laws/SessionLaws/Acts/2021/Chapter8.

o

https://web.uri.edu/coopext/valuing-siting-options-for-commercial-scale-solar-energyin-rhodeisland/ - These studies examine reduction in property values next to large
ground mounted arrays, and the public's willingness to pay increased electric rates
to avoid clearing forests for solar arrays.

o

Massachusetts legislators and other bills of interest: www.malegislature.gov/

3. JESSICA REMPEL, M.S. - Natural Resources Analyst for the Cape Cod Commission,
specializing in

solar siting and open space, wetland, and plant and wildlife habitat planning and
protection.
Forests vs. Solar Presentation Slides (PDF):
o

https://drive.google.com/file/d/1Wq5WQP7DY47nooLYOL7ntkqdLdlfu0ey/view?usp=
sharing

Model Solar Bylaw Resources (This is a comprehensive list of many solar bylaw
resources.) o
https://drive.google.com/file/d/1C73gmjlJg0_ZR8EpPF_4rpLv8Y0PTrha/view?usp
=sharing
Other Resources
o

https://www.capecodcommission.org/

o

https://www.capecodcommission.org/our-work/topic/climate

o

https://capecodcommission.org/our-work/greenhouse-gas-emissions-inventory/ o
https://www.capecodcommission.org/our-work/solar-screening-tool/

o

https://capecodclimate.org/wp-content/uploads/2021/05/CAPE-COD-COMMISSIONSolar-BylawResources.pdf o
https://www.capecodcommission.org/assets/5738147026/Siting-Large-Scale-SolarPhotovoltaicProjects-on-Cape-Cod-.pdf.pdf

Note: The Cape Cod Commission’s website is a useful resource containing information on the CCC’s regional
climate initiative, greenhouse gas inventory, and solar screening tool, with each of the above webpages
containing links to other resources.

