
February 07, 2022

VIA ELECTRONIC MAIL

Honorable Michelle Phillips, Secretary
State of New York Public Service Commission
Three Empire State Plaza
Albany, NY 12223-1350

RE: Case 15-E-0302: Comments of Riverkeeper Regarding Proposed Tier 4
Contract Award to the Champlain Hudson Power Express Project

Dear Secretary Phillips:

Riverkeeper is a 501(c)(3) non-profit membership organization whose mission is to protect
and restore the Hudson River from source to sea and safeguard drinking water supplies, through
advocacy rooted in community partnerships, science and law.  On behalf of our more than 3,000
members in the Hudson River watershed, we appreciate the opportunity to submit these final
comments regarding the award of Tier 4 credits to the Champlain Hudson Power Express
(“CHPE”) Project.

As you are aware, the CHPE project would bring Canadian Hydropower to New York City
using a DC cable routed along the Hudson River.  While we acknowledge that it is essential to
build more transmission from upstate New York into New York City, we believe that there are
two fatal flaws with the proposed CHPE project.  First and most glaringly, Canadian hydropower
is not a low carbon source of energy and the project will not directly reduce greenhouse gas
emissions.  Canadian hydropower also has many other unacceptable consequences that are
detailed below. Second, we believe the Hudson should not be used as a conduit for power cables
when there are viable land routes that would have less environmental impact.



A. Unlike Local Renewable Energy Canadian Hydropower is Not Low Carbon and
CHPE Will Not Directly Reduce Emissions

The goal of Tier 4 is to increase delivery of clean energy into Downstate markets, including
the cultivation of local renewables so that the state can meet its target of zero greenhouse gas
emissions from the electricity sector by 2040.1 As explained by that order PSL §66-p added to
the PSL by the Climate Leadership and Community Protection Act (“CLCPA”) requires zero
emissions by 2040. Id. at 6.  That requirement states “by the year two thousand forty
(collectively, the "targets") the statewide electrical demand system will be zero emissions”.  PSL
§66-p (2). Thus, there is a legal requirement for the state’s electrical generation system to be
zero emission by 2040 and the Tier 4 program is supposed to help make that happen.  In practice,
this gives rise to two requirements: 1) Tier 4 projects should reduce emissions; and 2) Tier 4
projects must not emit carbon after 2040.  Even the selection criteria for the procurement require
NYSERDA to evaluate if the project helps it meet the 2040 target.2 As shown in detail below,
the CHPE project cannot show that either of these conditions will occur.

Illustrating the effect of the zero emission by 2040 provision, DEC recently rejected air
permit applications for two gas fired power plants, Danskammer and Astoria.  Among other
things the DEC’s findings noted that continuing to emit greenhouse gases after 2040 would
violate the CLCPA requirement.3

To evaluate the effects on greenhouse gas emissions, the first step is to acknowledge that
hydropower in general is not low carbon.  Dams transform natural landscapes into reservoirs.
Many natural landscapes function as carbon sinks, and their inundation not only causes a loss of
these natural sinks, but also results in a large and ongoing flux of greenhouse gas emissions
including in the form of both carbon dioxide (where organic matter decomposes in the presence
of oxygen) and methane (where decomposition occurs with limited oxygen). Recent studies
challenge the notion that hydropower is a low-carbon resource, particularly on the time scales
relevant to the CLCPA and the current climate crisis4. Hydro-Quebec has claimed its dams emit
little methane, which may be correct, but a meta analysis of its own studies of carbon dioxide
emissions showed that emissions per kwh from six of its sixty three impoundments ranged from

4 E.G. Hertwich, Addressing Biogenic Greenhouse Gas Emissions from Hydropower in LCA, Environmental Science &
Technology 9604-11 (Aug. 2, 2013) (global average emissions from hydropower are estimated to be 85 gCO2/kWh and 3
gCH4/kWh, with a multiplicative uncertainty factor of 2); L. Scherer & S. Phister, Hydropower’s Biogenic Carbon Footprint,
PLOS One (Sept. 14, 2016) (carbon footprint of hydropower is far higher than previously assumed, with a global average of 173
kg CO2 and 2.95 kg CH4 emitted per MWh of electricity produced, resulting in a combined average carbon footprint of 273 kg
CO2e/MWh when using the global warming potential over a time horizon of 100 years (GWP100)); I.B. Ocko & S.P. Hamburg,
Climate Impacts of Hydropower: Enormous Differences among Facilities and over Time, Environmental Science & Technology
(2019) (finding some hydro impoundments have GHG emission impacts greater than gas and even coal on both short and long
timeframes).

3 DEC Danskammer Decision https://www.dec.ny.gov/docs/administration_pdf/danskammer10272021.pdf

2 Petition Regarding Agreements For Procurement Of Tier 4 Renewable Energy Certificates at 14
1 PSC Order Adopting Modifications to Clean Energy Standard (CASE 15-E-0302, 15 October 2020) at 11



the equivalent of a combined cycle gas plant to twice the emission rate of coal power plants.5

While there is some controversy about the exact amount of carbon dioxide emissions it is clear
that they are substantial and that Hydro-Quebec’s impoundments are some of the dirtiest in the
world.

Explicitly recognizing that new impoundments emit greenhouse gases, the procurement has
additionality criteria that exclude dams not under construction by June 18, 2020.6 The PSC has
recognized that “[n]ew impoundments were excluded from the recommendations in the White
Paper because of the environmental damage that may result and the potential for greenhouse gas
emissions to increase, contrary to the explicit goals of the CLCPA.”7 However, the exclusion for
dams under construction allows emissions to increase.  In addition, because power is fungible,
Hydro Quebec could serve its existing customers in Canada with new dams while directing
power from the existing dams to New York State without violating this requirement.  In reality
this limit on new impoundments is a woefully insufficient constraint on a huge entity like Hydro
Quebec that serves two countries from multiple impoundments.

These high emissions mean that Canadian hydropower is far from emissions free.  Because
the contract term for the CHPE project is 25 years, the proposed CHPE project would operate
beyond 2040.  Approving it would therefore violate the zero emission requirement of PSL §66-p,
which originated from the CLCPA.  On these grounds alone, the  Public Service Commission
(“PSC”) should reject this contract.  In addition, helping with this goal is a requirement of the
procurement.  There is a rich irony in the failure of NYSERDA to understand that it was
proposing that the state spend billions of dollars to subsidize a project that fails to meet a key
requirement of the state’s own climate mitigation laws.  Other alternatives were proposed to
NYSERDA that do actually deliver low carbon energy to New York City.  Those are the projects
that the state should be subsidizing.

Hydro-Quebec deliberately overbuilt its capacity in the last decade because it was
committed to expansion, largely driven by exports to the US market.  In accordance with that
strategy, three other export projects have been proposed and one, serving Massachusetts with a
line through Maine, has been approved.  There is a danger that if Hydro-Quebec can get
premium prices for power from its existing dams, it will build more.  While Hydro-Quebec has
undertaken to build no new dams as a result of the CHPE project, the CHPE project cannot be
viewed in isolation, because it is clear that it is part of a larger group of projects that are designed
to facilitate Hydro-Quebec’s ongoing expansion.  Riverkeeper asked Hydro-Quebec for a
commitment not to build new dams, but the company refused.  At minimum, the company will
complete the Romaine 4 dam, which is only being completed to serve the export market.  The
flooding of Romaine 4 will itself lead to major additional greenhouse gas emissions.  It would be

7 Id.
6 Order Adopting Modifications To The Clean Energy Standard at 18.
5 Decl. of Dr. Brad Hagar (attached).



a tragedy if New York taxpayers contributed to more greenhouse gas emissions by funding what
is supposed to be a clean energy project to reduce climate risks.

A second additionality criterion is the so-called “Supplier GHG Baseline.”8 This purports
to ensure that the supplier generates more energy from its existing dams than it has before.
However, including Romaine 4 as an “existing” dam will automatically allow Hydro Quebec to
avoid much of the effect of this provision.  Obviously once that new dam comes online, there
will be more power available, but that power will be associated with high greenhouse gas
emissions.  In addition, the way that the Agreement with Hydro Quebec implements this
constraint is highly permissive.  For example, it appears that Hydro Quebec can take credit for
demand side efficiency improvements in Canada.9 This makes no sense, because those
reductions should not be counted as part of New York's efforts to reduce greenhouse gases.
Furthermore, the way it is applied is that HydroQuebec can accrue a deficit by failing to generate
additional energy for a long time before the requirement is even applied.10 This means that
Hydro Quebec can divert supplies from Canadian customers to serve New York for years before
it hits any constraint at all.   As the PSC correctly noted “The Supplier GHG Baseline is central
to the integrity of the Tier 4 concept and cannot be compromised.”11 Despite this strong directive
from the PSC, the proposed contract with HydroQuebec sets forth a highly compromised version
of the Supplier GHG Baseline.

If the existing dams were generating surplus capacity, some might find justification in
using it because the emissions from impoundments do not vary with the power production.
However, we have carefully evaluated the amount of surplus capacity that could be available to
serve this project and other proposed sales of power to the US market.  We understand from
Hydro-Quebec that in 2018 it had around 10 TWhr of water spillage, up from 4.6 TWhr in 2017.
If the approved Maine transmission line (“NECEC”) is built it will take up 9.45 TWhr.  Thus, it
appears that the currently available surplus, as defined by actual water spillage, will be taken up
by the new Maine line.  We understand that there are ongoing developments, such as Romaine 4
(245 MW by 2020) and efficiency improvements (around 500 MW by 2025), but it seems that
any available surplus in 2025 will be less than the 1 GW that the original CPHE project was
designed to supply.

NorthBridge Energy Partners (“NorthBridge”) undertook a similar analysis and reached
similar conclusions.  They concluded that, in the absence of the NECEC and CHPE projects
neither the construction of any additional facilities nor completion of Hydro-Québec’s Romaine

11 Order Adopting Modifications To The Clean Energy Standard at 89.
10 Id.
9 Proposed Purchase and Sale Agreement with HSUS at H2-3.
8 Id. at 90.



4 dam would be necessary.12 By contrast, NorthBridge found that “[w]hile there is some
significant quantity of excess energy and additional capacity available beyond existing domestic
and export commitments, it is apparent that it varies considerably on an annual basis, and is far
from sufficient to consistently support both transmission corridors and associated contracts.”13

NorthBridge concludes that: “The only way to meet the new demand from NECEC and CHPE
without new dam construction, would be to back down some level of existing exports to either
the U.S. or the Canadian province.”14

Thus, it appears that the bulk of the power surplus that Hydro-Quebec is claiming exists is
actually being sold on the spot market, primarily in upstate New York.  Moving this power to
New York City through the CHPE cable would not produce a reduction in greenhouse gases
unless more renewable capacity is built upstate.  The PSC made a mechanism called the
“Supplier Energy Baseline” designed to prevent this problem optional for NYSERA.  The
proposed contract between NYSERDA and Hydro Quebec does not contain any reference to this
mechanism.  Therefore, it is highly likely that it will occur.

In short, NYSERDA is proposing that the state pay subsidies set aside for low carbon
energy to a high carbon energy source.  It has also undermined or omitted the protections that
were designed to limit this purchase causing additional greenhouse gas emissions.  Instead of
relying on this Heath Robinson approach that probably may not lead to any greenhouse gas
emission reductions, the state should instead select an option that is powered by in-state
renewable resources.  That way, we would get a major reduction in greenhouse gases and a major
economic benefit upstate.

B. Canadian Hydropower Has Large Environmental Justice Impacts

Using Canadian hydropower raises many environmental justice concerns.  Land was taken
without consent for dam building and the methylmercury bioaccumulation in fish that serve as a
critical food source for indigenous peoples, leading to a risk of mercury poisoning.

In letters and filings, the Pessamit Innu and Innu Nation of Canada have expressed their
opposition to new transmission lines enabling exports of hydropower from generating stations
that flooded these territorial lands.15 According to the Pessamit, twenty-nine percent of
Hydro-Québec’s installed capacity in the Province of Quebec was built on traditional Pessamit

15 See, e.g., Comments of the Innu Nation to Maine Dept. of Envtl. Protection regarding Central Maine Power’s application for NECEC transmission line
(Apr. 13, 2020).

14 Id. at 4.

13 Id. at 4.

12

http://northeastmegadamresistance.org/wp-content/uploads/2020/03/NorthBridge-Canadian-Hydro-Exports-1.pdf.
at 4.



lands without Pessamit consent.16 Moreover, the Innu Nation of Canada’s lands were flooded by
the Churchill Falls Generating Station without their consent.17 The Churchill Falls Generating
Station accounts for approximately 1/6th of the Hydro-Québec system’s total energy generation.18

The Innu Nation of Canada has requested that sign-off from the tribe be required prior to
construction of new transmission interties that will increase U.S. reliance on hydroelectric power
from the Hydro-Québec system.19 Other First Nations bands, the Innu First Nation of Pessamit
and the Atikamekw First Nation of Wemotaci, are specifically opposing new transmission routes
elsewhere in the U.S. to exert pressure on Hydro-Québec to address the historic damage to their
communities.20

In their letters to the Canadian Prime-Minister, the Grand Chief of Innu Nationand Chiefs
of the Innu-Atikamekw-Anishinabek stated that Hydro-Québec violated their constitutional
rights and breached of several articles of the United Nations Declaration on the Rights of
Indigenous Peoples (UNDRIP).   They stated "Hydro-Québec claims to offer green energy to
American consumers, while making billions of dollars in profits at the expense of the Indigenous
peoples whose ancestral lands it exploits. We are tired of this. That's why we're calling on the
Canadian and American governments to intervene on our behalf."21

Moreover, methylmercury in impoundments bioaccumulates in food webs and exposes
communities that consume local birds, fish, and other marine animals to higher levels of the
neurotoxin.22 This is a problem at most new dams, but a Harvard Study predicted Romaine 4
would have the highest levels of methylmercury.23 This study of dozens of dams in Canada found
that more than 90 percent of these dams expose indigenous populations to methylmercury
contamination which results from flooding river valleys. Methylmercury contaminates the
riverine and coastal food web. It bioaccumulates in the fish, birds, seals and other species upon
which local communities rely. According to the Harvard study, on average indigenous
communities’ exposure to the neurotoxin would double after the dams are built and upstream
areas are flooded. Although there are methods to follow that could minimally reduce the
production of — and thus communities’ exposure to — methylmercury, the provincial

23 https://www.cbc.ca/news/canada/newfoundland-labrador/harvard-research-hydroelectric-projects-methylmercury-1.2879212 (Nov. 9 2016)

22 See Dierdre Lockwood, Dams increase mercury exposure for Canadian indigenous communities (Nov. 21, 2016), available at
https://cen.acs.org/articles/94/web/2016/11/Dams-increase-mercury-exposure-Canadian.html.

21 https://www.prnewswire.com/news-releases/canada-and-us-first-nations-unite-against-hydro-quebec-301258762.html

20 The Innu First Nation of Pessamit, Quebec Export of Electricity to the United States – The moment of truth for Pessamit and Wemotaci First Nations
(Aug. 5, 2020), available at
https://www.newswire.ca/news-releases/quebec-export-of-electricity-to-the-united-states-the-moment-of-truth-for-pessamit-and-wemotaci-first-nations-832
638069.html

19 Id. at 1.

18 Comments of the Innu Nation to Maine Dept. of Envtl. Protection regarding Central Maine Power’s application for NECEC transmission line at 8 (Apr.
13, 2020).

17 Press Release: Innu Nation of Canada Opposes Central Maine Power’s Transmission Line Permit (Apr. 14, 2020), available at
https://turtletalk.files.wordpress.com/2020/04/innu-nation-press-release-on-cmp-ne-clean-energy-connect.pdf.

16 Rene Simon, “My Turn: Hydro-Quebec Cannot Rewrite History” (Aug. 27, 2017), Concord Monitor, available at
https://www.concordmonitor.com/Pessamit-Innu-say-Hydro-Quebec-can-no-longer-hide-the-facts-11991318

https://www.cbc.ca/news/canada/newfoundland-labrador/harvard-research-hydroelectric-projects-methylmercury-1.2879212
https://cen.acs.org/articles/94/web/2016/11/Dams-increase-mercury-exposure-Canadian.html
https://cen.acs.org/articles/94/web/2016/11/Dams-increase-mercury-exposure-Canadian.html
https://www.newswire.ca/news-releases/quebec-export-of-electricity-to-the-united-states-the-moment-of-truth-for-pessamit-and-wemotaci-first-nations-832638069.html
https://www.newswire.ca/news-releases/quebec-export-of-electricity-to-the-united-states-the-moment-of-truth-for-pessamit-and-wemotaci-first-nations-832638069.html
https://www.newswire.ca/news-releases/quebec-export-of-electricity-to-the-united-states-the-moment-of-truth-for-pessamit-and-wemotaci-first-nations-832638069.html
https://turtletalk.files.wordpress.com/2020/04/innu-nation-press-release-on-cmp-ne-clean-energy-connect.pdf
https://turtletalk.files.wordpress.com/2020/04/innu-nation-press-release-on-cmp-ne-clean-energy-connect.pdf
https://www.concordmonitor.com/Pessamit-Innu-say-Hydro-Quebec-can-no-longer-hide-the-facts-11991318
https://www.concordmonitor.com/Pessamit-Innu-say-Hydro-Quebec-can-no-longer-hide-the-facts-11991318


governments have failed even to implement these protective measures. In the case of Nalcor’s
construction of the Muskrat Falls hydropower dam, the government approved using the
protective capping measures, but the Department of Municipal Affairs and Environment failed to
issue a permit in a timely manner. And more recent studies show that the capping measures will
only decrease methylmercury by 1 or 2 percent.

C. Using the Hudson as a Conduit is Unnecessary and Unacceptable

The Hudson River Estuary is the second largest spawning ground and fish nursery on the
East Coast of the United States and is considered critically important habitat for a wide variety of
species for all or part of their life history. Yet, for all its importance, once again the Hudson River
is being threatened with further damage despite centuries of anthropogenic abuse and neglect,
and despite public demands for the protection and restoration of the river. The Hudson River
currently holds the ignominious distinction as the country’s largest Superfund site, and as a result
of industrial pollution the fish in the river are no longer suitable for human consumption. Even
worse, the populations of every iconic Hudson River fish or fishery are in desperate states of
decline.  Most exist as mere shadows of their former abundance, with both species of sturgeon
endemic to the Hudson classified as endangered. The river cannot continue to suffer industrial
damage and disruption without further irreversible impacts to its ecological function. Just as each
river has a unique flow signature and nutrient budget, each will have a different response to
human demands, but in nearly every case the result will be a loss of ecological integrity and a
decline in environmental health . 

The CHPE cable is proposed to be buried 7 feet into the river sediments where possible, but
it will be installed by jed-plow where possible.  Where there are insufficient sediments it will rest
on rock, covered by concrete tiles.  There are a number of problems with this approach.  First,
the Hudson is contaminated by PCBs, coal tar, and a range of other contaminants.  Stirring up
those contaminants during construction could cause ecological harm and could contaminate
drinking water intakes used by seven communities along the Hudson, serving over 100,000
people in all.  Second, the marine industry is concerned that anchors deployed in an emergency
could snag the cable.  Third, it is well documented that many species of fish, including sturgeon,
can detect magnetic fields caused by buried cables and change their behavior.

As studies continue to expand with regard to the effects of fields, it is becoming readily
apparent that fishes of such as the eels, lamprey, catfishes, sharks, rays, sturgeons, salmonids,
tunas, herring, flatfishes, cods, and most bony fishes, as well as marine mammals and turtles are
sensitive to electric fields, and some will shy away from electromagnetic pulses from conducting
cables.   While the current state of the science does not allow for precise prediction of this effect,



the endangered species in the Hudson should not be put at risk by allowing this uncontrolled
experiment to go ahead.

D. Conclusion

As shown above, the CHPE project fails to meet the most basic requirement of a clean
energy project, because it will not directly reduce greenhouse gas emissions and it will continue
to emit greenhouse gases after 2040, when New York’s climate laws require the electric grid to
be emissions free.  Adding insult to injury, this project would take up billions of dollars in
taxpayer subsidies that should be paid to a project that would reduce greenhouse gas emissions.

Compounding the many negative impacts associated with this project, giving
Hydro-Quebec a lucrative contract could induce the building of more dams and further injure
indigenous peoples who have already been gravely injured by past and ongoing dam
construction.  More locally, using the Hudson as a conduit for an electric cable threatens to stir
up PCB laden sediments, potentially damaging drinking water supplies, interfering with fish
migration, and affecting shipping.

Riverkeeper had negotiated a settlement with the developers of CHPE nearly a decade
ago, when it was seen as an essential alternative to Indian Point, which had devastated the river
ecosystem and put local communities at risk for generations. We have had the courage to take a
second hard look at this project, in light of the alternatives available, and essential facts that have
since emerged, including the dire and multifaceted impacts of hydropower.  The PSC, too, must
take this hard look and change course before it wastes billions of taxpayer dollars on a false
climate solution that violates environmental justice principles.

For these reasons, the PSC should reject NYSERDA’s choice of this flawed project and
instead urge NYSERDA to select a proposal that utilizes renewable resources other than
hydropower, preferably generated in New York, and one that has selected a route that minimizes
the use of the Hudson as a conduit for the cable.  Thank you for your consideration.

Respectfully submitted,

Richard Webster
Director of Legal Programs
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I, Bradford H. Hager, hereby declare: 

1. I am the Cecil and Ida Green Professor of Earth Sciences at the Massachusetts Institute of 

Technology (MIT), where I co-direct one of MIT’s Low Carbon Energy Centers. I have a B.A. in 

Physics from Amherst College (1972), and an A.M. in Geology (1976) and a Ph.D. in 

Geophysics from Harvard University (1978). My curriculum vitae is attached as Exhibit 1. 

2. I split my time between MIT and my home in Mercer, Maine. I am an avid outdoorsman–

over the years my family and I have spent about ten months on canoe trips on the rivers of 

northern Quebec in the areas discussed here. I worry about the planet that our children will 

inherit, and I am especially concerned about continued growth in global carbon emissions and 

their harmful environmental impact. I strongly believe that, in making decisions about energy 

sources, it is essential to consider the best available scientific evidence on carbon emissions. 

3. A well-established fact important for evaluating the environmental impact of the 

proposed NECEC project is that greenhouse gasses (GHGs), including carbon dioxide and 

methane, are well mixed into Earth’s atmosphere soon after they are emitted.  This means that 

GHGs emitted locally affect climate globally.  The relevant climate question is what would be 

the change in total global emissions of GHGs that would result from NECEC, not whether 

NECEC would give a net reduction in local GHG emission in New England.  As an extreme 

example, although Massachusetts could lower its local GHG footprint by importing all of its 

power from coal-burning power plants in the Midwest, global emissions would increase – clearly 

a bad result for climate.  Likewise, in order to assess the global impact that NECEC would have 

on GHG emissions, the GHG emissions from power provided by Hydro Québec must be 

quantified. 
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4. The crucial point that it is global, not local GHG emissions that are important for climate 

change appears not to be recognized in the U.S. Army Corps of Engineers’ (“Corps”) July 7, 

2020 Environmental Assessment/Finding of No Significant Impact (hereinafter “EA/FONSI”).  

For example, on page 44, the EA/FONSI seems to miss the point that it is the global GHG 

emissions that matter, stating “Carbon emissions.  The project is expected to provide a 

substantial reduction in greenhouse gases . . . within the New England region . . .”  Similar 

language emphasizing local reduction of GHG appears on pp. 41, 42, 48, 56, 59, 113, and 118.  

The focus on regional, not global emissions is attributed to CMP on p. 121: “CMP has 

consistently noted that a key benefit of the project is its potential to reduce regional greenhouse 

gases (GHG).  Their application and the administrative record contains a great deal of analysis 

that is meant to support their assertion that the GHG emission reductions in the region resulting 

from the NECEC would be in the range of approximately 3.0 to 3.6 million metric tons per year, 

which they note is equivalent to removing approximately 700,000 passenger vehicles from the 

road.”  However, continuing with this analogy, to the extent that these passenger cars were put 

back on the road in Quebec, there would be no such benefit globally. 

5. To calculate the total change in GHG emissions that would result from NECEC requires 

determining the emissions from generation in Québec.  The scientific evidence on the 

greenhouse gas emissions associated with Hydro-Québec’s power generation is highly 

controversial. On December 5, 2019, I testified about this controversy at the public hearing held 

by the Army Corps of Engineers regarding NECEC. I also submitted a white paper to the Corps 

as part of that agency’s review, documenting how Hydro-Québec’s controversial claim that its 

greenhouse gas footprint is very low, comparable to wind, is contradicted by estimates published 
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by independent scientists. The opinions I express in this declaration are consistent with those I 

provided to the Corps through my written and oral testimony. 

6. Over the past decade, scientists have recognized and documented the surprisingly large 

emissions of carbon dioxide (CO2) and methane by some hydropower facilities (references are 

attached as Exhibit 2). Two of the main factors that control this greenhouse gas (GHG) footprint 

are the area of the forest flooded and the age of the reservoir. Hydropower generated from 

damming narrow, steep valleys above tree line is cleaner than that generated from damming 

broad, forested lowlands. New reservoirs emit approximately five times as much CO2 as old 

reservoirs due to the decay of drowned trees and soil disturbances that release GHGs. It can take 

decades for these emissions to decrease.  

7. A study published recently in the peer reviewed scientific literature (Scherer & Pfister, 

2016) assessed the GHG emissions of approximately 1,500 hydro facilities, including most of 

those providing power to Hydro-Québec. Scherer & Pfister (2016) ranked six of Hydro-

Québec’s reservoirs among the top 25% of GHG emitters of hydro plants worldwide. The 

emissions of these six range from about that of a modern natural gas power plant, which is about 

400g CO2e/kWh, to over twice that of coal power plants, which is about 1,000 gCO2e/kWh.  

8.  Hydro-Quebec claims to be a source of green energy, with emissions of 17 kg 

CO2e/MWh, comparable to wind power (Exhibit 3). This number comes from a technical report 

paid for by Hydro-Quebec (CIRAIG, 2014) that is not a peer reviewed publication in a scientific 

journal. Hydro-Quebec’s claimed emission value of 17 kg CO2e/MWh is much lower than the 

estimates its scientists have published in the peer-reviewed literature (e.g., 150 – 670 kg 

CO2e/MWh, Teodoru et al., 2012).  The CIRAIG (2014) estimate of Hydro-Québec emissions is 

misleading.  Their estimate is not the average emissions for the entire system, but rather it is the 
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median value for Hydro-Québec’s individual generating facilities, which is dominated by small 

reservoirs that do not generate much power.  The much larger energy-averaged value is the 

appropriate one to consider in evaluating the environmental impact of the total system (Scherer 

& Pfister, 2016). 

9. Given the huge discrepancy between the low CIRAIG (2014) estimate used by Hydro-

Québec and the much higher GHG emissions that are documented in the peer reviewed literature, 

it is critical to resolve this controversy via a serious, open, and formal federal review and an 

Environmental Impact Statement. The EA/FONSI (pdf p. 122) instead relies on additional 

information provided by CMP and Hydro-Québec, as well as by DOE, which directed a peer 

review of all of the various analyses be performed by an agency contractor.  As an initial 

observation, the fact that DOE felt it necessary to hire a contractor to perform a peer review of 

the GHG emission data and information related to the project shows this is an area of ongoing 

and significant scientific debate and controversy. In other words, if the matter were well-settled, 

there would be no need to expend taxpayer dollars to perform such a review. However, I am 

unable to address the specifics of either the additional information or the DOE review because 

they were not provided by the Corps or DOE. Without providing open access to this information, 

the Corps EA/FONSI cannot be viewed as resolving the controversy. 

10. By studying the peer reviewed literature and accompanying online supplementary 

materials, I have assembled published GHG emissions of 18 of Hydro-Quebec’s major 

reservoirs, each generating in excess of 1 terawatt-hour (TWh) per year of electricity, for a total 

of over 150 TWh altogether. These can be compared to the emissions from other power sources. 

11. The bar chart in Figure 1 shows the range of carbon footprints for common 

power sources. The numbers on the vertical axis give the GHG emissions in kilograms of CO2 
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equivalent (kg CO2e) per megawatt hour (MWh) of energy generated. The dark bars span the ± 

25% ranges from various sources, ranging from the dirtiest on the left (coal) to the cleanest on 

the right (wind and nuclear). In the middle, with the largest range by far, is hydropower. The 

light bar for hydropower spans the ± 40% range. Note that 10% of the world’s hydropower has a 

GHG footprint that plots off the top of this chart.  

12. Hydro-Québec emissions documented by Hertwich (2013) and Scherer and Pfister (2016) 

are shown in black font.  Measured values (Hertwich, Roman font) are used when available; 

otherwise model values (Scherer & Pfister, italic font) are used. The range in values for the study 

of the variations in emissions in the initial four years after filling the Eastmain-1 reservoir 

(Teodoru et al, 2012) are shown in red. After the initial flooding, emissions were above modern 

gas, approaching coal. After four years, they drop off to a value about half that of a modern 

natural gas plant. 

13. There is a tremendous range in these estimates of Hydro-Quebec’s emissions. The Brisay 

plant fed by the Caniapiscau reservoir, which makes the largest lake in Quebec, has a 

substantially greater carbon footprint than that of coal. The huge Churchill Falls plant, which 

produces 31 TWh/yr, about three times that to be transmitted by NECEC, has an estimated GHG 

footprint comparable to a modern natural gas plant. All but three of these Hydro-Quebec 

reservoirs have much greater carbon emissions than wind. The energy-weighted GHG footprint 

of these reservoirs obtained from data published in the peer-reviewed literature is 175 kg 

CO2e/MWh, a factor of 10 greater than the number claimed by Hydro-Québec and also a factor 

of 10 greater than their estimate for wind.   
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Figure 1.  GHG carbon footprints in units of (kg CO2e/MWh) for a range of energy sources, 

modified from Scherer and Pfister (2016).  The dark blue bars span the ± 25% ranges for each 

source type.  For hydropower, the light bar spans the ± 40% range and the red diamond is the 

median for the facilities in their global database. Black text gives emissions for the Hydro-

Québec facilities each generating more than 1 TWh/yr, as documented by Hertwich (2013) and 

Scherer and Pfister (2016).  Measured values (Hertwich, regular font) are used when available; 

otherwise model values (Scherer & Pfister, italic font) are used. The range in emissions in the 

initial four years after filling the Eastmain-1 reservoir (Teodoru et al, 2012) are shown in red. 

 

14. The diagram of a watershed in Figure 2 provides an intuitive understanding of the 

wide range in variation of hydropower’s carbon footprint. Deep reservoirs in narrow mountain 

valleys with little vegetation have low emissions. Shallow lowland reservoirs that flood vast 

dams with a high CH4 recovery potential, located mainly in the United States, India andWest
Africa (Fig 1). If methane emissions from these dams would be captured with the assumed effi-
ciency of 60% [31], 19% of total methane emissions could be saved, which would reduce the
overall carbon footprint of global hydropower by 8%.

Implications
Biogenic carbon emissions from hydropower reservoirs are far higher than previously assumed.
Consequently, our results question the sustainability that is often associated with hydropower.
Although the carbon footprint of hydropower exceeds that of all other renewable energy
sources and that of fossil energy sources combined with carbon capture and storage (CSS), it is
on average about half the footprint reported for conventional fossil energy sources [32,33] (Fig
2). The emissions vary greatly among plants and the relationship with the reservoir age is not
yet well understood, as demonstrated by the contradicting reports addressed above. In addi-
tion, uncertainties of estimates remain high, as the comparison of the two approaches (per
energy unit and areal fluxes) reveals, with a production-weighted average coefficient of varia-
tion (CV) of 57%, 43% and 29% for CO2, CH4 and CO2e emissions, respectively. This high-
lights the need for a more extensive monitoring network covering diverse ecosystems, repeated
measurements over a longer observation period (at least a decade) as well as standardized mea-
surement procedures taking into account carbon burial [34], drawdown areas [10] and meth-
ane bubbles [35]. The dam construction is typically not relevant for the total carbon footprint
with emissions of ~19 CO2e/MWh [33].

Fig 2. Carbon footprints of various energy sources (based on [32] for all energy sources other than hydropower). The lower and
upper value of the dark bar for hydropower are the lower and upper quartiles for the corrected model average (Model AC). The light extensions
represent the 10 and 90% quantiles and the red diamond marks the median.

doi:10.1371/journal.pone.0161947.g002

Hydropower's Biogenic Carbon Footprint

PLOS ONE | DOI:10.1371/journal.pone.0161947 September 14, 2016 8 / 11

- Brisay/Caniapiscau: 1501 -

- Eastmain 1, 1st yr: 670 -

- Robert Bourassa: 57 -

- Churchill Falls: 436 -

- Bersimis: 35 -- La Grande 4: 46 -
- Manic 5: 124 -

- La Grande 3: 210 - La Grande 2A: 222 -

- Manic 2: 10 -- Manic 3: 6 -

- Bersimis 2: 119 -

- La Grande 1: 12 -- Outardes 3: 42 -

- Outardes 4: 194 -

- La Forge 1: 371 -
- Eastmain 1: 309 -

- St. Marguerite 3: 197 -
- Outardes 2: 102 -

- Eastmain 1, 4th yr: 150 -
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areas of forest emit much more carbon. Many of Hydro-Québec’s reservoirs are nothing like the 

much cleaner reservoirs of Switzerland and Iceland that dam deep, narrow valleys above tree 

line. Rather, many of Hydro-Québec’s reservoirs flood vast tracts of low-lying woodlands, 

resulting in massive deforestation. 

 

Figure 2.  Diagram of a watershed illustrating a major cause of the wide range in variation of 

hydropower’s carbon footprint. Deep reservoirs in narrow mountain valleys with little 

vegetation, such as those in Switzerland and Iceland, have low emissions. Shallow lowland 

reservoirs that flood vast areas of forest, like many of Hydro-Québec’s, emit much more carbon. 

 

15.  In addition, the GHG emissions from the decay of submerged trees and disturbed soils in 

newly created reservoirs are many times higher than emissions from reservoirs that are several 

decades old. Hydro-Québec’s diverting substantial power from its system via NECEC raises the 

risk that it will need to build more new reservoirs in order to satisfy future demand that would 

Fig. 7.29b
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Figure modified from 
Grotzinger & Jordan,
Understanding Earth
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otherwise be met by the power sent to New England.  The risk that NECEC will lead to the 

construction of new reservoirs needs to be assessed in order to accurately quantify the additional 

environmental risk posed by Hydro-Québec GHG emissions resulting from NECEC. 

16. The information provided by the EA/FONSI clearly demonstrates, by contradictory 

quotes from its own sources, that the question of whether NECEC would result in the 

construction of new reservoirs is not settled and remains controversial.  On p. 123, the review 

states that CMP has demonstrated “The NECEC will not require the construction of new dams in 

Canada and are thus, not expected to result in any incremental GHG emissions.”  However, 

statements by both the Maine PUC and a DOE contractor contradict this claim. On p. 122 of the 

pdf, it is stated twice that “The Maine PUC concluded that, ’the NECEC will result in significant 

incremental hydroelectric generation from existing and new sources in Quebec.’” (italics added). 

On p. 123, the review states “the DOE contractor concluded that it is likely that Hydro-Québec 

would be able to meet the energy delivery requirements for NECEC with its current and planned 

incremental supply,” (italics added). These statements suggesting new sources would be used to 

provide the power to be carried by NECEC call into question the validity of the statement on p. 

53 of the EA/FONSI: “Claims and public concerns that the Project will actually result in 

increased GHG emissions associated with the creation or construction of hydroelectric 

generation facilities or reservoirs appear to be unfounded.” 

17. In summary, the carbon footprints of some of Hydro-Québec’s power documented in the 

peer-reviewed scientific literature make it among the dirtiest hydro in the world, in terms of 

GHG emissions. The discrepancy between these high values and Hydro-Québec’s claimed very 

low carbon footprint, comparable to wind, is a substantial controversy that requires a thorough 

Environmental Impact Statement to resolve. The EA/FONSI has instead relied (pdf p. 122) on 
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information furnished by CMP, by Hydro-Québec, and an undisclosed review by a DOE agency 

contractor.  Without access to the DOE review, the only way I can reconcile the conclusions 

attributed to it with the peer reviewed scientific literature is to assume that the DOE review 

addressed the reduction in GHG emissions only in New England and neighboring markets 

without considering the global impact. It is the total GHG emissions that would result from 

NECEC that would drive climate change. 

18. For full disclosure, my wife, Patricia C. Hager, is past President of the Board of NRCM.  

That fact has no impact on the scientific evidence presented here. 

 

Pursuant to 28 U.S.C. § 1746, I declare under penalty of perjury under the laws of the United 

States of America that the foregoing is true and correct. 

 

Executed this __2nd_ day of_November,__ 2020 in _Mercer, Maine___________________. 

 

 

Bradford H. Hager 
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