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Executive Summary

Chapter 628 of the Laws of 2022, also known as “the cryptocurrency mining law” or “the cryptocurrency
moratorium,” directed the New York State Department of Environmental Conservation (DEC), in
consultation with the New York State Department of Public Service (DPS), to prepare, pursuant to Article
8 of the Environmental Conservation Law (ECL), a Generic Environmental Impact Statement (GEIS) on
cryptocurrency mining operations (CMOs) that use proof-of-work (PoW) authentication methods to
validate blockchain transactions (hereinafter “PoW CMOQO”). The cryptocurrency mining law established a
two-year moratorium (11/22/2022-11/22/2024) on the issuance of permits and approval of applications for
PoW CMOs that utilize behind-the-meter electricity generated from carbon-based fuels.

There are two primary methods of validating cryptocurrency transactions: PoW and proof-of-stake (PoS).
The PoW mechanism requires increasing levels of computing power as more entities attempt to validate

transactions for coin rewards. Because more computing power is required by design, the utilization of the
PoW mechanism is inherently energy intensive.

This draft GEIS aims to consider potential environmental impacts of PoW CMOs, as well as the social
costs and benefits to host communities, by evaluating the 10 study topics outlined in the cryptocurrency
mining law. It also discusses other topics typically included in an Environmental Impact Statement (EIS)
pursuant to the requirements of Article 8 of the ECL, which are included as Sections 4 through 8 of this
draft GEIS.

This draft GEIS is not intended to substitute for site-specific reviews under the State Environmental
Quality Review Act (SEQR) for PoW CMO facilities. Such reviews would be governed by the thresholds in
6 NYCRR 617.10. This draft GEIS is intended to inform such reviews. Similarly, this draft GEIS is not a
substitute for site-specific reviews required under the Climate Leadership and Community Protection Act,
Chapter 106 of the Laws of 2019 (Climate Act).

This report identifies CMOs currently operating in New York State using publicly available sources,
including reports and data from the New York Independent System Operator (NYISO) and Global Energy
Monitor (GEM) data, company reports, and news articles. In New York State, there are 11 known CMOs
for which relevant information is publicly available. The publicly available data do not include the
validation method so therefore it cannot be reliably ascertained whether a CMO is utilizing PoW to
validate blockchain transactions. CMOs are not currently obligated to report their electrical demand and
therefore detailed usage information for PowW CMOs is not publicly available. In estimating energy
demand and greenhouse gas (GHG) emissions associated with CMOs, this draft GEIS assumes that all
known large CMOs are utilizing PoW and that these facilities are run at full capacity.

The 11 facilities represent a total electric demand of approximately 7.7 TWh (Table 2). Grid-connected
operations account for 6.1 TWh, and facilities that use on-site energy generation account for 1.6 TWh
(Table 3). Total estimated GHG emissions from the known facilities is estimated at 3 million metric tons
(MMT) carbon dioxide equivalent (COZ2e) per year (Table 5).

There is a high degree of uncertainty in predicting how the PoW CMO industry will evolve in New York,
but, whatever the rate of growth, it is likely that its emissions will decrease over time with the
decarbonization of the State’s energy supplies under the Climate Act. This draft GEIS incorporates
current literature and data from the NYISO Large Load interconnection requests to estimate of PowW CMO
growth potential in New York State. Projections of future growth in this draft GEIS assume the global
increase of 143% by 2030 found in the literature is a reasonable scenario for this draft GEIS to evaluate
potential future impacts.



Specifically, this report assumes that by 2030, 70% of the electrical supply will be generated by
renewable sources and that in 2040 the statewide electrical supply will be zero emissions. When
projecting future emissions, this draft GEIS assumes that new PoW CMOs would utilize grid supplied
electricity, that no new PoW CMOs will be powered by behind-the-meter fossil fuel generation, and that
the current behind-the-meter PoW CMOs continue to operate through the 2050 (Table 8). Under these
assumptions, projected emissions from PoW CMOS would be to 4.0 MMT CO2e and 1.6 MMT CO2e by
the years 2030 and 2050 (1.7% and 2.7% of the Climate Act’'s 2030 and 2050 GHG emission limits),
respectively.

This draft GEIS provides an estimate of the societal costs of the damages incurred as a result of the
estimated GHGs emissions from PoW CMOs in New York State calculated using DEC’s Value of Carbon
Guidance. The net present value of the damages associated with the known PoW CMOs in New York
State, which occur between 2024 and 2050, is approximately $10.6 billion. The damages caused by
emissions made in the year 2024 alone amount to approximately $444 million. The local social and
economic impacts of PoW CMOs, given the novelty of this industry, are not yet thoroughly understood.

Currently, reliable data or easily verifiable public information is not available on the impacts to air and
water quality or the emissions of GHGs from the process of mining cryptocurrency. GHG emissions and
impacts to air and water quality, and the associated public health impacts, are related to energy
generation to power the operation. The air and water quality impacts of facilities often raise environmental
justice concerns because of the potential to adversely and disproportionately impact public health and
environmental burdens for certain groups by age, race, ethnicity, and socioeconomic status. Of the 11
known PoW CMOs in New York State, eight facilities are located within disadvantaged communities
(DACs). Of the eight facilities located within DACs, one facility self-generates electricity through the
combustion of natural gas (Greenidge Generation Holdings Inc.). Air quality impacts of combustion by-
products — including CO, CO2, and other GHGs, NO2, PM2.5 and PM10, HAPs, VOCs, and SO2 may
occur within this DAC, potentially exacerbating existing public health issues for those that live in the area.

While this draft GEIS shows that renewable energy policy will drive reductions in the contribution of the
industry to GHG emissions from current levels, an increase in the energy demand associated with PoW
CMO increases the difficulty of meeting the state’s power sector clean energy targets. Rising demand for
electricity translates into a need for higher levels of renewable resource procurement and construction. If
renewable energy development does not keep pace with total demand, policy makers will be faced with
difficult trade-offs, including the possibility of delaying fossil fuel retirements in order to protect system
reliability.

While this draft GEIS identifies and summarizes the best available data to evaluate the 10 study topics in
the cryptocurrency mining law, the analysis includes several limitations, such as:

o Except for the NYISO Large Load Facility reporting requirements, which gathers information on
proposed load interconnections over 10 MW, there is no available data on where and how these
facilities plan to operate.

e The actual energy usage by PoW CMOs is not public information and is not currently required to
be reported. This draft GEIS relies on reported energy capacity of Pow CMOs as a proxy for
energy demand from NYISO 2024 load and capacity data while utilizing GEM as a secondary
source when NYISO values are not available.

e Projections of cryptocurrency market growth are highly uncertain. As such, this draft GEIS relies
on reasonable scenarios to evaluate potential impacts of PoWw CMO growth on energy usage,
GHG emissions, and related environmental impacts.



e Because the majority of PoW CMOs utilize grid supplied electricity and PoW CMO energy
demand is not reported, their marginal contribution to the environmental impacts of power
generation and related environmental impacts (e.g., water consumption) is uncertain.

e This analysis is generic in nature, focusing on state-level impacts, and does not account for site-
specific impacts.

Despite the noted limitations, this draft GEIS demonstrates that PoW CMOs can create impacts to New
York’s energy system and PoW CMOs with on-site energy generation can also create local impacts to air
and water resources. Several of these impacts may be avoided, minimized, or mitigated through State
and local policy measures. Notably, to mitigate the energy demand from CMOs, PoW methods could be
prohibited or discouraged via legislative, business license, or other processes that manage large energy
loads. By switching to less energy-intensive validation methods, the environmental and energy demand
issues summarized herein are reduced. Regardless of such measures, PoW CMOs will have unavoidable
energy uses that may contribute to challenges meeting New York’s renewable energy transition goals.
For PoW CMOs, GHG emissions, electronic waste, waste heat generation, and noise pollution are likely
unavoidable. PoW CMOs may be able to contribute to waste heat recapture programs and may be able to
serve as demand response asset but additional information is needed to further evaluate these
opportunities.
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Acronym List

Abbreviation

Meaning

ASIC
CALM
CBECI
CEE
CH4
CJWG
Climate Act
CMO
COz2
CO2e
COPD
CP-49
CP-52
CWA
CWIS
DAC
DAME
DEC
DPoS
DPS
ECL
EIA
EIS
EPA
EPRI
E-waste

FERC

Application-Specific Integrated Circuits
Consolidated Assessment and Listing Methodology
Cambridge Bitcoin Electricity Consumption Index
Covered electronic equipment

Methane

Climate Justice Working Group

Climate Leadership and Community Protection Act
Cryptocurrency mining operation

Carbon dioxide

Carbon dioxide equivalent

Chronic obstructive pulmonary disease
Commissioner Policy 49 “Climate Change and DEC Action”
Commissioner Policy 52 “Aquatic Habitat Protection”
Clean Water Act

Cooling water intake structure
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Digital Asset Mining Energy

Department of Environmental Conservation
Delegated proof-of-stake

Department of Public Service
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United States Environmental Protection Agency
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Federal Energy Regulatory Commission
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Abbreviation Meaning

PoW CMO Cryptocurrency mining operation that uses proof-of-work authentication
methods

PWL Priority Waterbodies List

RNA Reliability Needs Assessment

SCC Social cost of carbon

SEQR State Environmental Quality Review Act

SFe Sulfur hexafluoride

SOz Sulfur dioxide

SPDES State Pollutant Discharge Elimination System

T&E Threatened and endangered

TWh Terawatt hour

u.s. United States

USGS United States Geological Survey

VOCs Volatile organic compounds

WCF Water consumption factor

WUE Water usage effectiveness



Section 1. Introduction

Chapter 628 of the Laws of 2022, also known as “the cryptocurrency mining law” or “the cryptocurrency
moratorium,” directed the New York State Department of Environmental Conservation (DEC), in
consultation with the New York State Department of Public Service (DPS), to prepare, pursuant to Article
8 of the Environmental Conservation Law (ECL), a Generic Environmental Impact Statement (GEIS) on
cryptocurrency mining operations (CMOs) that use proof-of-work authentication methods to validate
blockchain transactions (hereinafter “PoW CMOs”). The cryptocurrency mining law established a two-year
moratorium on the issuance of permits and approval of applications for PoW CMOs that utilize behind-
the-meter electricity generated from carbon-based fuels.!

The cryptocurrency mining law requires DEC to post a draft GEIS to its website and provide 120 days of
public comment from the date of issuance. The law also requires DEC to conduct at least one public
hearing on the draft GEIS in each of eight regions, including Western New York, Finger Lakes, Southern
Tier, Central New York, Mohawk Valley, North Country, Capital Region/Hudson Valley, and New York
City/Long Island, as defined by Empire State Development. Finally, the law requires DEC to issue a Final
GEIS after the close of the public comment period and hearings.

Article 8 of the ECL, the New York State Environmental Quality Review Act (SEQR), and its implementing
regulations under 6 New York Codes, Rules, Regulations (NYCRR) Part 617, set out the procedural and
content-related requirements for environmental impact statements under SEQR. A GEIS is a type of
environmental impact statement used to consider broad-based actions or related groups of actions that
agencies may approve, fund, or directly undertake. A GEIS may be used to, among other purposes
relevant to the cryptocurrency mining law, examine the environmental impacts of separate actions having
common impacts.

In January of 2024, DEC published a Draft Public Scoping Document based on the requirements set out
in 6 NYCRR Part 617, for the GEIS for a 30-day public review and comment period. A Final Public
Scoping Document was published in the Environmental Notice Bulletin on April 10, 2024, which contained
comments from the public and DEC responses. In accordance with the cryptocurrency mining law and as
reflected in the Final Public Scoping Document (Appendix A), this draft GEIS addresses 10 topics related
to PoW CMOs. These 10 topics, described in Section 3 of this draft GEIS, include the overall state of
PoW CMOs in New York State, the impacts of these operations on energy, greenhouse gas (GHG)
emissions and co-pollutant emissions, water quality, public health, and the social and economic costs and
benefits of these operations. The SEQR regulations allow the format of a draft Environmental Impact
Statement (EIS) to be flexible? and because the purpose of this draft GEIS is to broadly consider the
impacts of the industry as described in the cryptocurrency mining law, it may vary in places from the
standard EIS format.

Several of the study topics reference the state’s Climate Leadership and Community Protection Act
(Climate Act).? The Climate Act requires a 40% reduction in statewide greenhouse gas (GHG) emissions
from 1990 levels by 2030 and an 85% reduction by 2050.4 In 2020, DEC promulgated 6 New York Codes,
Rules, Regulations (NYCRR) Part 496 to reflect these established statewide GHG emission limits for
2030 and 2050 in millions of metric tons of carbon dioxide equivalent. The Climate Act also requires the
Public Service Commission to establish a program to decarbonize the electric sector. Specifically, the

" Chapter 628 of the Laws of 2022, “Cryptocurrency Mining Law”.

26 NYCRR 617.9(b)(5).

38 Chapter 106 of the Laws of 2019, “Climate Leadership and Community Protection Act”.
4 ECL § 75-0107.



program must be designed to meet two targets: 70% of the state’s electricity be derived from renewable
energy by 2030 (70x30) and 100% of the state’s electricity be zero emission by 2040 (0x40).5

5 Public Service Law (PSL) § 66-p.



Section 2. Cryptocurrency Mining
Operations and Proof-of-Work
Authentication

2.1. Cryptocurrency Mining

Cryptocurrencies (also known as “crypto assets”) are digital currencies that are implemented using
cryptographic techniques. The energy intensity of the specific technology used to generate or “mine” for
cryptocurrency, as well as how the required energy is generated, are key factors in assessing overall
environmental impacts. Some cryptocurrency technologies currently require a considerable amount of
electricity for “mining.” Nearly all electricity usage for cryptocurrency mining is driven by consensus
mechanisms: the distributed ledger technologies used to mine and verify crypto assets. Currently, the
dominant consensus mechanism is called proof-of-work (PoW) (White House Office of Science and
Technology Policy 2022). The cryptocurrency mining law defines PoW CMOs as:

“...the use of a consensus algorithm in a block-chain network used to confirm and produce new
blocks to the chain to validate a cryptocurrency transaction, where competitors complete new blocks
and where the algorithm changes the complexity of the competition in a manner that is designed to
and/or results in increased energy usage for each competitor when the complexity is increased; and
"blockchain” shall mean a digital ledger in which transactions are recorded chronologically and
publicly.”®

A blockchain is a distributed ledger shared across a network of computers which records and shares
transactions. This blockchain procedure tracks and processes a group of transactions to ensure they are
legitimate (Zohuri et al. 2022). Computer servers contribute to this blockchain procedure by validating
transaction information, maintaining the existing blockchain, and expanding the blockchain. This
procedure is done by solving cryptographic puzzles using software. In some applications, owners of
computer servers are incentivized to contribute computing power to the blockchain procedure because
there is a possibility they will mine a unit of cryptocurrency (a ‘coin’) when they are the first to solve a
cryptographic puzzle. Cryptocurrency mining is a process by which blockchain networks finalize
transactions and release new coins as an incentive for servers to support in the task.

There are two primary methods of validating cryptocurrency transactions: PoW and proof-of-stake (PoS).
The PoW mechanism requires increasing computing power as more entities attempt to validate
transactions for coin rewards. Because more computing power is required by design, this situation also
means that utilization of the PoW mechanism is inherently energy intensive. A single PoW transaction is
estimated to consume over 0.6 megawatt hours (MWh) of energy (Yousaf et al. 2024, White House Office
of Science and Technology Policy 2022). As per the requirements of the cryptocurrency mining law, PoW
CMOs are the focus of this draft GEIS. Another common method of validation is PoS, a consensus
mechanism that involves allocating responsibility in proposing new blocks to a participant node in
proportion to the number of virtual currency tokens held. The rest of the network then verifies the block
and adds it to the blockchain if consensus is reached (Nguyen et al. 2019). It is estimated that PoS uses
99% less energy than PoW in validating transactions (de Vries 2023b).

6 Chapter 628 of the Laws of 2022, “Cryptocurrency Mining Law”.
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Section 3. Potentially Significant
Impacts

The following 10 topics were evaluated to understand how PoW CMOs that use grid-supplied electricity or
on-site generation to meet their electricity needs contribute to GHG emissions, water usage, and other
various impacts, including air quality, water quality, and human health.

Potentially Significant Impacts

e The number and location of existing PoW CMOs in the state.

e The amount of electric energy consumed by each PoW CMO.

e The sources of electric energy consumed by each cryptocurrency mining operation that uses
proof-of-work authentication methods to validate blockchain transactions and the type of fuel
used by each energy source.

e The amount of GHG emissions and co-pollutants released by each energy source attributable to
providing electric energy to CMOs that use PoW authentication methods to validate blockchain
transactions.

e The anticipated increase, if any, of PoW CMOs in the state and the anticipated expansion, if any,
of existing operations.

e The potential impacts of electric energy consumption by PoW CMOs on the state’s ability to meet
the GHG emission reduction goals set forth in Article 75 of the Environmental Conservation Law.

e The amount of water usage, water quality and other ecological impacts, if any, of cooling water
use by PowW CMOs.

e The potential public health impacts, if any, due to reduced air and water quality and GHG
emissions and the impact on disadvantaged communities (DACs).

e The social and economic costs and benefits, if any, of PoW CMOs.

e The potential statewide public health impacts, if any, from increased GHG emissions released by
PoW CMOs.

3.1. Existing Cryptocurrency Mining Operations Statewide

This report identifies CMOs currently operating in New York State using publicly available sources,
including New York Independent System Operator (NYISO) 2024 load and capacity data and Global
Energy Monitor (GEM) data, company reports, and news articles (NYISO 2024a, GEM 2024b). GEM is
used as a secondary source where NYISO values are not available These sources indicate that there are
11 CMOs for which relevant information is publicly available. While additional CMOs that are smaller in
scale likely exist in New York State, no reliable data or easily verifiable public information is available
regarding their operations therefore, these operations are not included in this evaluation.

The available data on CMOs in New York do not disclose whether a particular CMO is utilizing PoW
methods to validate blockchain transactions. This evaluation makes the conservative assumption that all
known CMOs rely on PoW methods, since those are the most energy-intensive. Table 1 provides
information for the CMOs known to be operational in New York State.

11



Table 1. Known cryptocurrency mining operations in New York State

Cryptocurrency Capacity | Reference for | Located within
L S Mining Operation L) SR (MW) Capacity a DAC (Yes/No)
Atlas Holdings, Gree_nldge Generation Dresden Yates 112.5 NYISO Yes
LLC Holdings Inc.
- Fortistar Niagara North .
Digihost County Facility Tonawanda Niagara 68.5 NYISO No
Albany Mechanicville
Engineering ) . Mechanicville | Saratoga 3.8 NYISO No
c h Hydroelectric Station
orporation
Terawulf Lake Mariner Facility Barker Niagara 110 GEM Yes
Blockfusion North East Data, LLC Niagara Falls | Niagara 50 GEM Yes
Massena Complex
Coinmint/Riot (formerly Alcoa East
Blockchain Smelter FacilityyNorth | 12ssena Sseicies g S Yes
Country Data Center
Coinmint el Sk Plattsburgh | Clinton 10 GEM Yes
County Facility
Digihost American Axle
Digihost Erie County Buffalo Erie 42 GEM Yes
(‘Digifactory1’)
gs B|tco_|n N US Bitcoin Corporation | Niagara Falls | Niagara 27.5 GEM Yes
orporation
Upstate Viridium Owego Tioga 10 GEM No
Shredding
Zafra, LLC Imperial Mill Plattsburgh Clinton 8 GEM Yes

Note: In addition to the CMOs listed in this table, Bathhouse Williamsburg (Brooklyn), Bathhouse Flatiron (New York), Petawatt
(Carthage), and Terawulf (Lansing) were identified during this evaluation, but were excluded from the analysis due to unknown or
non-operational status.

*The exact capacity value is unknown. The Global Energy Monitor resource provided a range (5 — 50 MW) for the US Bitcoin
Corporation Facility; the table includes the midpoint (27.5 MW) of the range.

3.2. Energy Consumption of Existing Cryptocurrency Mining
Operations

The electric demand of the known PoW CMOs is provided in Table 2. These values are based on New
York Independent System Operator (NYISO) 2024 load and capacity data while utilizing GEM as a
secondary source when NYISO values are not available (NYISO 2024a, GEM 2024b). The NYISO
reports capacity data for generation sources in New York. CMOs with electric capacity reported by NYSIO
are facilities with on-site, behind-the-meter, energy generation. The remainder of the facilities receive
their energy from the electric grid. The 11 facilities represent a total electric demand of approximately 7.7
terawatt hours (TWh). Grid-connected operations account for 6.1 TWh, and facilities that use on-site
energy generation account for 1.6 TWh. As a conservative assumption, capacity (MW) to demand (TWh)
conversions were calculated assuming around-the-clock operation of PowW CMOs, however, in practice,
the duration of PoW CMO activity may vary based on factors such as market conditions or routine
maintenance. In contrast to traditional data centers that provide business-critical infrastructure to a wide
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array of end clients and therefore invest heavily in resiliency and redundancy, CMOs may pause

operation when cryptocurrency valuations fall below operating costs.

CMOs are not currently obligated to report their actual electrical demand and therefore complete data for
PoW CMOs are not publicly available. The data included in this report reflects the best available

information at the time of publication.

The values included in Table 2 from NYISO and GEM are for all operations at a facility location.
Therefore, if a facility is utilizing power for multiple operations, the portion of the electricity that is

dedicated to cryptocurrency mining is unknown.

Table 2. Electric Demand of known cryptocurrency mining operations in New York State

Electric Reference Electric
czrar:e:rtl N(I:izgtogu:far;%(n Town County Capacity for Electric Demand
pany g9op (MW) Capacity (MWh)**
Atlas Holdings, [ReEEEEE e E R Dresden Yates 1125 NYISO 985,500
LLC Holdings Inc.
- Fortistar Niagara North .
Digihost County Facility Tonawanda Niagara 68.5 NYISO 600,060
Albany Mechanicville
Engineering . . Mechanicville Saratoga 3.8 NYISO 33,288
. Hydroelectric Station
Corporation
Terawulf Lake Mariner Facility Barker Niagara 110 GEM 963,600
Blockfusion North East Data, LLC Niagara Falls Niagara 50 GEM 438,000
Massena Complex
Coinmint/Riot (formerly Alcoa East St.
Blockchain Smelter Facility)/North Massena Lawrence 435 CiE 3,810,600
Country Data Center
Coinmint Selluliis iyl Plattsburgh |  Clinton 10 GEM 87,600
County Facility
Digihost American Axle
Digihost Erie County Buffalo Erie 42 GEM 367,920
(‘Digifactory1’)
US Bitcoin | )3 Bitcoin Corporation | Niagara Falls | Niagara 275 GEM 240,900
Corporation
Upstate Viridium Owego Tioga 10 GEM 87,600
Shredding ’
Zafra, LLC Imperial Mill Plattsburgh Clinton 8 GEM 70,080

*The exact electric capacity value is unknown. The Global Energy Monitor resource provided a range (5 — 50 MW) for the US
Bitcoin Corporation Facility; the table includes the midpoint (27.5 MW) of the range.

**Electric Demand is based on an estimated operating time of 8,760 hours per year and the electric capacity data.
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3.3. Energy Sources of Existing Cryptocurrency Mining
Operations

As discussed in Section 3.2, grid-connected operations account for 6.1 TWh, and facilities with on-site,
behind-the-meter, energy generation account for 1.6 TWh. Facilities that draw power from the grid are
assumed to receive the statewide supply blend reported by EPA’s Emissions & Generation Resource
Integrated Database (eGrid) (U.S. EPA 2025), which comprises 79% of the total electric demand from
existing operations. eGrid summarizes available plant-specific data for all U.S. electricity-generating
plants that provide power to the electric grid and reports data to the U.S. government. Table 3 outlines the
fuel types for grid and on-site energy sources. The sources of electric energy consumed by each of the

11 known PoW CMOs and the type of fuel used by each energy source are included in Appendix B Table
3 along with the associated region and utility zone (Empire State Development n.d., DPS 2023).

Table 3. Fuel type for grid and on-site energy sources for known PoW CMOs in New York State.

Percentage of Eneray
Fuel Type Fuel Type Statewide Grid Capacity (MW)
Blend Source
Oil 0.3% 2.1
Natural Gas 45.1% 312.3
Nuclear 22.9% 158.6
Hydropower 23.7% 164.1
Statewide Grid Blend Biomass 1.4% 9.7 Grid
eGrid 2023 (U.S. EPA 2025) Solar 1.8% 12.5
Geothermal 0.0% 0.0
Wind 4.0% 27.7
Other Unknown Purchased Fuel 0.8% 5.5
Statewide Grid Blend Total 100% 692.5
NYSIO Facility-Specific Fuel Blend
Mechanicville Hydroelectric Hydropower 3.8 On-site
Station
NYSIO Facility-Specific Fuel Blend . .
Greenidge ngerZztion Holdings Inc. Natural Gas (primary) 125 On-site
NYISO Facility-Specific Fuel Blend . .
Fortistar NiagirapCounty Facility Natural Gas (primary) 68.5 On-site
Total (MW): 877.3

3.4. Greenhouse Gas Emissions of Existing Cryptocurrency
Mining Operations

In accounting for statewide GHG emissions, the Climate Act requires the inclusion of GHGs produced
within the state from anthropogenic sources and GHGs produced outside of the state that are associated
with the generation of electricity imported into the state and the extraction and transmission of fossil fuels
imported into the state.” The estimated in-state GHG and co-pollutant emissions by each energy source
attributable to providing electric energy to the 11 known PoW CMOs are included in Appendix B Table 4.
These values are based on air permit limitations, where available, or the electric demand and energy
source data from Sections 3.2 and 3.3. Publicly available emissions data from PoW CMO facilities holding

7 See ECL § 75-0101(13).
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Title V air permits issued pursuant to NYCRR Part 201, Title 6 were obtained from DEC’s online
repository and are included in Appendix B Table 4. The in-state emissions for permitted facilities without
applicable permit limits or from grid power assumed full-time operation (8,760 hours per year), energy
source data, electricity capacity, and the U.S. Environmental Protection Agency’s (EPA) AP-42
Compilation of Air Pollutant Emission Factors from Stationary Sources. Appendix B Table 5 defines the
out-of-state emissions from the 11 known PoW CMOs associated with the extraction, production, and
transmission of fossil fuels. The out-of-state emissions are calculated based on 2022 emission rates
(DEC 2024a). The full list of assumptions is outlined in Table 4 below (U.S. EPA 2016a).
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Table 4. Assumptions for the calculation of the estimated GHG emissions and co-pollutants for the known PoW CMOs.

Parameter

Assumption

Source

Hours of operation

The estimated operating time is 8,760 hours per year. The estimated annual emissions are based on
the total annual electricity capacity of full-time operation (i.e., hours in a year). The operation of CMOs
can fluctuate based on a variety of factors, including profitability, regulatory environment, environmental
factors, grid conditions (peak scenarios), and market competition. However, mining equipment can run
continuously if it is economically feasible.

U.S. EIA. Tracking Electricity Consumption from U.S.
Cryptocurrency Mining Operations. 1 Feb. 2024,
www.eia.gov/todayinenergy/detail.php?id=61364.

Electric capacity

Electric capacity uses the values in the NYISO Gold Book 2024. Values from the GEM were utilized if
NYISO values were not available.

NYISO. 2024 Load & Capacity Data Report - Gold Book. Apr.
2024, www.nyiso.com/documents/20142/2226333/2024-Gold-
Book-Public.pdf/170c7717-1e3e-e2fc-0afb-44b75d337echb.

GEM. “Main Page.” Global Energy Monitor Contributors, 29
May 2024, www.gem.wiki/Main_Page.

Emission factors

AP-42 emission factors were utilized in the calculation of GHG emissions and co-pollutants released by
each energy source unless permitted values were available.

Emission Factors: U.S. EPA, O. (2016, September 26). AP-42:
Compilation of Air Emissions Factors from Stationary Sources.
www.epa.gov/air-emissions-factors-and-quantification/ap-42-

compilation-air-emissions-factors-stationary-sources

Hazardous Air Pollutant Classification: U.S. EPA, OAR. Initial
List of Hazardous Air Pollutants with Modifications. 16 Dec.
2015, www.epa.gov/haps/initial-list-hazardous-air-pollutants-
modifications.

Total estimated carbon
dioxide equivalent (CO.e)
emissions

The total estimated CO.e emissions are based on the values included in 6 NYCRR 496.5 for carbon
dioxide, methane, and nitrogen oxides.

DEC 6 NYCRR Part 496, Statewide Greenhouse Gas
Emission Limits. dec.ny.gov/sites/default/files/2023-
12/6nycrrpart496adopted2020.pdf

Emission factor for the
Statewide fuel blend

For facilities that rely on the grid, a statewide grid blend was used for each pollutant and was calculated
based on the fuel composition percentage, see Section 3.3 Table 3, and the corresponding AP-42
emission factor for each fuel type; renewable fuel types (nuclear, hydropower, solar, and geothermal)
were assumed an emission factor of zero.

U.S. EPA, OAR. 2025. “Data Explorer - New York Resource
Mix.” Data and Tools. Data Explorer. January 2025.
www.epa.gov/egrid/data-explorer.

Emission factors for out-of-
state emissions

The out-of-state emissions are associated with extraction, production, and transmission of fossil fuels
imported into New York State. Emission factors are available for natural gas and fuel oil.

NYSDEC. 2024. “2024 NYS Statewide GHG Emissions
Report. Appendix: Emission Factors for Use by State Agencies
and Applicants.” dec.ny.gov/sites/default/files/2024-
12/appendix2024clcpaemissionfactors.pdf.
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Table 3 shows that fossil fuel combustion presently accounts for approximately 45.4% of the total grid-
supplied electricity supply in New York State. Table 5 summarizes the in-state and out-of-state emissions
associated with the 11 known PoW CMOs. The energy use of known PoW CMOs in New York State can
be estimated to generate 3 million metric tons (MMT) COze of GHG emissions annually.

Table 5. Total estimated GHG emissions and co-pollutants for the 11 known PoW CMOs.

Estimated In-State Estimated Out-of-State Total Estimated
Category Pollutant Emissions Emissions Emissions

(Metric Tons Per Year)*

Methane 83 11,028 11,111
Carbon Dioxide 1,651,519 366,625 2,018,144

Greenhouse

Gases Nitrous Oxide 30 5 35
Carbon Dioxide 1,668,708 1,340,177 3,008,885
Equivalent
Nitrogen Oxides 1,648 1,648
Particulate Matter 2.5 246 246
Total Hazardous Air 44 44
Pollutants

G relltiEmis Total Metals 0.3 0.3
Benzene 9 9
Hydrogen Chloride 5 5
Formaldehyde 12 12

*Estimated out-of-state emissions are based on fuel consumption of natural gas and fuel oil. Refer to Appendix B Tables 4 & 5 for
the breakdown of the estimated emissions between in-state and out-of-state for the individual facilities.

3.5. Statewide Projections of Expansion in Cryptocurrency
Mining Operations

The cryptocurrency mining industry began operating in the U.S. over a decade ago, and the industry has
experienced significant growth in recent years. CMO activity in the U.S. has grown rapidly since 2019,
and it is estimated that in 2023 CMOs represented between 0.6 and 2.3% of total U.S. electricity
consumption (U.S. EIA 2024). The Cambridge Bitcoin Electricity Consumption Index (CBECI) tracks the
daily global energy demand for two of the largest cryptocurrencies, Bitcoin and Ethereum. The CBECI
estimated the U.S.’ share of Bitcoin mining rose from 3.4% in January 2020 to 37.8% in January 2022
(Vess 2024).

Approximately 38% of all Bitcoin mining, the most common form of PoW, occurs within the U.S., with an
estimated annual electricity usage between 25 TWh and 91 TWh (U.S. EIA 2024). Approximately 7.7
TWh of the U.S. CMO energy demand are associated with the 11 known PoW CMOs in New York State,
as outlined in Sections 3.1-3.3 of this draft GEIS.

CMOs are relatively new to New York State. Of the 11 known PoW CMOs, eight have started operation
since 2018, which equates to 4 TWh of demand (GEM 2024b). How the PoW CMO industry will evolve in
New York is difficult to predict. This draft GEIS incorporates current literature and data to provide
estimates of PoW CMO growth potential in New York State for the purpose of evaluating potential
impacts.
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NYISO reports provide some near-term information about the potential growth of CMOs in New York.
NYISO has a procedure for parties seeking to connect new and materially modified generation,
transmission, and load facilities to the New York State transmission system. The NYISO 2024 Gold Book
lists large load interconnection requests and indicates that four known CMOs and two proposed CMOs
could add a total of approximately 786.2 MW in increased load over the next three years, as shown in
Table 6. This represents approximately 28% of the total large load requests before NYISO as of March
15, 2024 (NYISO 2024a). If these loads are connected, run at full-time operation, and support the
facilities’ CMO, then this addition would equate to an increase of approximately 90% of the current
electrical demand of known PoW CMOs. While it is not possible to predict when or if all of these loads will
complete the interconnection process, the requests indicate that electric demand from mining operations
could increase significantly in this decade. Additionally, not all proposed interconnections fall under
NYISO’s interconnection procedure. Some proposed connections may fall under the procedures of local
transmission owner or state jurisdiction (NYISO 2024c).

Table 6. NYISO Goldbook 2024 Large Load Interconnection Requests from CMOs. *

Existing CMO Owner / Operator Load (MW) Demand (TWh)** Proposed Date
Greenidge Generation LLC 60 0.5 June 2025

North Country Data Center 176 1.5 December 2024
Digihost Technologies, Inc. 50.2 0.4 April 2024

Lake Mariner data LLC 250 2.2 April 2025

Total 536.2 4.6

Proposed CMO Owner / Operator Load (MW) Demand (TWh)** Proposed Date
Petawatt Holdings, Inc.* (GEM 2024a) 200 1.8 January 2026
ggg;g)a Operating Company, LLC (GEM 50 04 December 2026
Total 250 2.2

Total of Existing and Proposed CMOs 786.2 6.8

*Data displayed is current as of March 15, 2024, as reported in the NYISO 2024 Gold Book.

*Recent news articles indicate that the Pettawatt Holdings, Inc. facility in Carthage is abandoned and future plans are unknown
(Mason 2024, WWNYTV n.d.).

**Electric demand assumes full-time operation, 8,760 hours per year. Values are rounded and do not sum exactly to the total
value shown.

Projections of growth presented in Table 6 become increasingly uncertain because of unpredictable
market conditions. However, one 2024 analysis of market trends suggests that global CMO operations
may increase by +143% before 2030 (Arfelli et al. 2024). Arfelli et al. developed this projection by fitting a
linear growth model to the historical annualized electricity consumption of Bitcoin data from 2016 to 2023
(University of Cambridge 2025). Using this linear growth projection, the estimated total electricity demand
from PoW CMOs operating in New York could increase to approximately 18.7 TWh in 2030,
approximately 11 TWh growth from the current baseline (Table 7). If the current NYISO proposed
interconnection requests, shown in Table 6, were to reach commercial operation then CMO demand
would reach 15 TWh within the next three years which is comparable to the linear growth estimate.
However, the large load interconnection requests listed in Table 6 are pending further action and it is
uncertain whether they will all reach commercial operation. Beyond 2030 this simple assumption of
continued linear growth suggests PoW CMOs in 2050 could reach 45.5 TWh within New York State
(Table 7).
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When projecting future emissions, this draft GEIS assumes that new PoW CMOs would utilize grid

supplied electricity, that no new PoW CMOs will be powered by behind-the-meter fossil fuel generation,
and that the current behind-the-meter PoW CMOs continue to operate through the 2050 (Table 8). While

these facilities are operating today, securing and maintaining all necessary permits, permit renewals, and
other approvals in order to continue operating into the future is another source of uncertainty.

Table 7. Total PoW CMO electricity demand projected for 2030 and 2050 in New York State.

Cryptocurrency Mining Operations Scenario

Total Electricity Demand (TWh)

Total New Electricity Demand
(Increase from 2024, TWh)

Current Electricity Use (2024) 7.7 NA
2030 Projection (+143% of 2024)* 18.7 11
2050 Projection (+143% of 2030)* 45.5 37.8

*2030 and 2050 projections are rounded to the nearest whole number.

Other factors that moderate industry growth include global and U.S. federal regulatory drivers, the total
amount of cryptocurrency expected to be created, state and local regulation, and halving. In the Bitcoin
market, halving is an event that occurs approximately every four years to reduce the supply of bitcoins
entering the market by about 50%. The most recent scheduled halving of Bitcoin occurred on April 19,

2024, which reduced the profitability of mining and led some CMOs to look for alternative means of using
the power they have available for more profitable uses. The next Bitcoin halving event is expected to

occur in 2028 (Whittaker 2024).
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3.6. Cryptocurrency Mining Energy Consumption and New
York’s Clean Energy Transition

New York has a long history of encouraging clean energy development to reduce the State’s reliance on
fossil fuels, improve air quality and reduce GHG emissions (DPS and NYSERDA 2024). The Climate Act
increased and extended New York’s electric system policy goals by including targets for least 70% of
New York State electric load be sourced from renewable energy resources by 2030, and the statewide
electrical demand system be zero emissions by 2040.

This draft GEIS assumes that the vast majority CMOs operating in the future will be grid-connected, and
the that emissions from the electricity needed to support the industry will decrease over time with the
decarbonization of the state’s energy supplies under the Climate Act. Specifically, this report assumes
that by 2030, 70% of the electrical supply will be generated by renewable sources and that in 2040 the
statewide electrical supply will be zero emissions. Utilizing the data from Sections 3.4 and 3.5, Table 8
shows projected estimated GHG emissions in 2030 and 2050 from the PoW CMOs (grid connected and
self-generating facilities) compared to current estimated GHG emissions shown in Table 5. Refer to
Appendix B Tables 6 and 7 for the breakdown of 2030 and 2050 estimated emissions between in-state
and out-of-state emissions. Thus, even if the industry grows as projected in Section 3.5, the successful
pursuit of the Climate Act’s clean energy targets will reduce the industry’s estimated GHG emissions from
current levels to 1.6 MMT COze by 2050 (2.7% of the Climate Act’'s 2050 GHG emission limits),
respectively (DEC 2024b).

It is possible that the State may not meet its projections for clean energy supplies on the timelines
assumed in this draft GEIS. This possibility is acknowledged in the Draft Clean Energy Standard Biennial
Review (Review) filed by the New York State Energy Research and Development Authority (NYSERDA)
and DPS in July 2024, which found that global economic issues, supply chain disruptions, and
geopolitical developments have impacted the energy industry worldwide, including in New York State.
While the Review concluded that a delay in achieving the 70% goal may be unavoidable, it recommended
a combination of actions that are achievable and designed to reach the 70% goal rapidly and cost-
effectively (DPS and NYSERDA 2024). Progress in reducing CMOs’ emissions will depend on the State’s
overall effort to decarbonize the state’s energy supply mix.

Growth in CMO operations — as a component of overall demand — may also contribute to reliability
concerns. Cryptocurrency mining utilizing PoW is a significant source of energy demand and this draft
GEIS assumes that the vast majority of that future demand will be met by the operation of grid-connected
power generating facilities. The 2024 Reliability Needs Assessment (RNA) published by NYISO in
November 2024 estimated that more than 2,000 MW of large load facilities will be served in New York
within the next decade. The RNA assumes that approximately 1,200 MW of these large loads, which
includes CMO loads, would be flexible during peak system hours. If those loads cannot be flexible, the
RNA estimates there would be a statewide resource adequacy violation by 2034 (NYISO 2024b,. To
address this, Section 4 includes flexible operations of PoW CMOs as a potential impact mitigation
measure.

While this draft GEIS shows that renewable energy policy will drive reductions in the contribution of the
industry to GHG emissions from current levels, an increase in the energy demand associated with PoW
CMO increases the difficulty of meeting the State’s power sector clean energy targets. Rising demand for
electricity translates into a need for higher levels of renewable resource procurement and construction,
and an imbalance between load and supply can create reliability issues. If renewable energy
development does not keep pace with total demand, including CMO demand, policy makers will be faced
with difficult trade-offs, including the possibility of delaying fossil fuel retirements in order to protect
system reliability.
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Table 8. Estimated potential in-state and out-of-state emissions from projected PoW CMOs for 2030 and 2050 in New York State.

2030 Estimated GHG Emissions 2050 Estimated GHG Emissions
(metric tons per year)*58 (metric tons per year)*58
2050
2023 2030 )
Energy | catego Fuel Type | Statewide  Projected  PRIECSd | CH N;O COse co CH N,O COse
Source! gory yp Fuel Blend PoWCMO oo e . g g e . 2 &
Percentage (TWh)? (TWhY
NG 45.10% 3.3 1,570,504 8,562 37.7 2,299,644 - - - -
Fossil Fuels | Ol 0.30% 0.02 23,679 31 0.5 26,438 - - - -
Subtotal: 45.40% 3.3 1 ,594,182 8,593 38.2 2,326,083 0 0 0.0 0
. Biomass 1.40% 0.1 77,585 10 6.4 80,139 - - - -
Biomass .
Subtotal: 1.40% 0.1 77,585 10 6.4 80,139 0 0 0.0 0
Uranium 22.90% 1.7 - - - - - - - -
Nuclear
Subtotal: 22.90% 1.7 0 0 0.0 0 0 0 0.0 0
Grid 43.9
Other ’
Unknown 0.80% - - - - - - - - -
Other Fuel Type
Subtotal: 0.80% - 0 0 0.0 0 0 0 0.0 0
Hydro - - - - - - - -
Solar 29.50% 12.0 i i i i i i i i
Renewable | Geothermal - - - - - - - -
Wind - - - - - - - -
Subtotal: 29.50% 12.0 0 0 0.0 0 0 0 0.0 0
Subtotal: 100.00% 171 43.9 1,671,767 8,603 44.6 2,406,221 0 0 0.0 0
NG 1.6 16 1,283,001 4,079 16.5 1,632,261 1,283,001 4,079 16.5 1,632,261
On-site Fossil Fuels '
Subtotal: 1.6 1.6 1,283,001 4,079 16.5 1,632,261 1,283,001 4,079 16.5 1,632,261
Total 19 45 2,954,769 12,682 61.2 4,038,483 | 1,283,001 4,079 16.5 1,632,261

"Total TWh projections are based on +143% growth in CMO PoW energy capacity by 2030. Energy capacity in 2050 assumed to be +143% of 2030 levels. See also Section 3.4. On-site supplied
energy is assumed to have zero growth.

2Grid blend energy sources assumed to be a proportionate breakdown of 2024 grid blend, after subtracting 70% renewable energy for 2030.

32050 grid blend assumed to be zero emission.

4Grid connected in-state energy source emissions are based on AP-42 emissions factors and projected PoW CMO capacity. Natural gas was primarily assumed to be consumed in turbines. The
natural gas and fuel oil efficiency factors were based on the US Energy Administration. The biomass factor was approximated based on publicly available data.

SEmissions from on-site energy sources are based on current permitted limits since on-site supplied energy is assumed to have zero growth.

8Qut-of-state emissions from fossil fuels (NG, Qil) are estimated based on projected PoW CMO capacity and emission factors from the 2024 NYS Statewide GHG Emission Report.



3.7. Water Usage and Water Quality Impacts

Water usage for CMOs can be categorized in two main ways, either direct to dissipate the heat generated
by the computer processors or indirect related to the energy generation to supply power to the facility.
Some direct cooling technologies for computer processors involve limited usage of water (with respect to
power generation). Based on limited public information on the known CMOs, air cooling, with no
corresponding water usage, appears to be employed in New York State PoW CMOs (Zhang et al. 2023).
Reasons include the lower costs of air-cooling relative to other cooling options, as well as the local
climate associated with PowW CMO locations in New York State.

The indirect use of water for energy generation is the dominant contributor to water usage of Pow CMOs
in New York State. Of the 11 known PoW CMOs in New York, three generate electricity on-site. One is
powered by hydroelectricity and the other two combust natural gas to make their electricity.

3.7.1. Water Cooling Technologies Employed in Power Production

Two major types of power plants consume water: thermoelectric (powered by fossil fuels, nuclear, or
geothermal energy) and hydroelectric (Torcellini et al. 2003). This section focuses on thermoelectric
power plants, because the majority of the water used in these facilities is for cooling purposes (as
opposed to hydroelectric facilities where significant water losses occur by evaporation from the reservoir
surface) (Miroslav et al. 2013). For plants using closed-cycle wet cooling, 80-90% or more of the water is
used for cooling. For plants with once-through cooling, the cooling application uses essentially 100% of
the consumed water (Electric Power Research Institute [EPRI] 2008).

Federal and state regulations that are in place to address adverse environmental impacts from facility
intake structures, including new and existing facilities in New York State, identify closed-cycle cooling (or
the equivalent) as the performance goal for minimizing these impacts.

The water required for thermoelectric power generation varies greatly and depends on a number of
factors, including the technology type of the plant (e.g., for natural gas simple cycle vs. combined cycle),
fuel utilized, energy demand, and cooling system employed (EPRI 2008). The local climate, water source,
environmental regulations that apply to the plant, as well as kind of water management system employed
also play a more limited role.

A 2017 study by Lee et al. includes thermoelectric power generation shares by types of cooling
technologies for each North American Electric Reliability Corporation (NERC) region (Lee et al. 2017).
The Northeast Power Coordinating Council, Inc. (NPCC) region, which includes New York State, is
approximately broken down as follows: once-through cooling (no pond/tower) — 58%, cooling with towers
(combined cycle) — 23%, dry cooling — 15%, and cooling with towers (steam turbine) — four%. The NPCC
region has the highest percentage of once-through cooling systems of the eight NERC regions due to its
notable share of thermoelectric power generation. This finding coincides with a relatively high amount of
water withdrawn for power generation with respect to other regions (NERC 2023).

3.7.2. Impacts to Aquatic Species from Raw Water Intake for Cooling

Key concerns for aquatic species related to cooling water intake structures (CWIS) include withdrawing
large numbers of adult fish, larvae and eggs, and shellfish into the facilities, where fatalities/injuries may
occur due to heat, physical stress, and/or exposure to cleaning chemicals (U.S. EPA 2015a). Ecosystem-
level effects should also be taken into consideration with regard to water intakes, examples include
disruption of the aquatic food web, nutrient cycling, and other biochemical processes. Other
considerations are the ability for individual aquatic species to thrive/survive, as well as the makeup of the
organisms and the condition of the overall aquatic environment. It is also important to evaluate possible
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impingement and entrainment of threatened and endangered (T&E), or rare and special concern species.
Terrestrial wildlife such as water-associated birds and mammals that prey on small fish and
macroinvertebrates in the facility intake and/or discharge areas may also be indirectly affected by cooling
water operations.

Entrainment of fish/shellfish eggs or larvae is generally directly proportional to intake flow (U.S. EPA n.d.-
a). Therefore, the greater the velocity and volumetric flow at the facility intake structure, the greater the
number of eggs and larvae that will be entrained. Because intake velocity through facility screens is an
important factor in determining the level of impingement and entrainment, reducing the flow rate is a
common control used by facilities to decrease these outcomes. A number of additional factors influence
the magnitudes of these impacts, including but not limited to the following: species affected, the location
and surroundings of the facility, time of year of facility operation, the physical and biological conditions in
the source water body, and the physical characteristics of the CWIS.

3.7.3. Impacts on Water Quality of Raw Water for Cooling

The withdrawal of water by thermoelectric power plants using once-through cooling can result in
increased temperatures to the receiving water bodies (e.g., rivers, lakes impoundments or municipal
sewer systems) by about +10 °F to 20 °F, with the highest temperatures occurring at the point of
discharge (EPRI 2008, DEC n.d.-c). While cooling towers withdraw notably less water than once-through
cooling system, the temperature differential between the inlet and outlet water ranges from +25 °F to +30
°F (Parkash 2003).

With respect to elevated temperatures in particular, key outcomes may include:

e Decreased solubility of oxygen, which increases the metabolic rate of aquatic organism and acts
as a feedback loop by further reducing dissolved oxygen in the water body.

e Altered chemical reactions (e.g., waters with higher temperature may speed up organism
processes, components in the water may react differently) (White House Office of Science and
Technology Policy 2022, Public Service Commission of Wisconsin n.d.).

Secondary impacts may occur in the receiving water body, including changes in the composition of
aquatic communities of fish, as well as the broader ecosystem, including macroinvertebrates (bugs) and
vegetation/plants (Public Service Commission of Wisconsin n.d.).

Heat and cold shock can also affect species as they enter/leave the thermal plume (ScienceDirect n.d.-a,
ScienceDirect n.d.-b). Furthermore, these changes to the water body may present barriers to migration
and/or limits to available spawning areas. Regulations in New York that govern thermal discharges (6
NYCRR Part 704.2) expressly prohibit a thermal plume to be lethal. Furthermore, any violation of a
temperature limit that is established in a permit would be a non-compliance event.

Losses from consumption of water in the cooling process can decrease base flow in streams, which can
negatively impact stream morphology, habitat, aquatic plant and animal communities and species, and
promote growth of algae and nuisance or invasive aquatic plants (Public Service Commission of
Wisconsin n.d.). Quiescent water bodies sourcing water for facility operations such as lakes can
experience similar effects.

Water pollution from contaminants is also a concern, which can include chemicals (such as acids and/or
salts) used to clean the cooling systems that are released into the receiving water body (Gagnon-Turcotte
and Pebbles 2009). Air pollutants released from the power generation process itself also can be
deposited in the water body (U.S. EPA 2022b). For example, nitrogen compounds emitted to the
atmosphere from the facility can contribute to lake eutrophication.
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Acidification can also occur as air pollutants are deposited in and react with the water (U.S. EPA 2022b).
Such degradation of water quality adversely impacts fish and wildlife that consume these airborne
pollutants (including increased incidences of disease and contaminant uptake in their bodies). They can

also hamper the ability to use the water body for recreational purposes (Public Service Commission of
Wisconsin n.d.).
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3.8. Potential Public Health Impacts from Cryptocurrency
Mining Operations

The cryptocurrency mining law requires this GEIS include an evaluation of the potential public health
impacts from reduced air and water quality in communities near PoW CMOs and the potential statewide
public health impacts, if any, from GHG emissions released by PoW CMOs. No reliable data or easily
verifiable public information is available on how CMOs directly impact public health. However, impacts of
energy production needed for PoW CMO, such as emissions of CO2, PM25, NOx, and SOx are known to
impact public health, as described in Section 3.8.2.

Various programs in New York State, including DEC’s Air Permitting Program and Protection of Waters
Program, protect human health and maintain air and water quality. While the potential for releases of
contaminants exists, programs, permits, and regulations are in place to protect human health and the
environment from any potential impacts.

3.8.1. Air and Water Quality Overview

Air Quality

Air quality in New York State has improved significantly over the past few decades. Today, all areas in
New York State are attaining the National Ambient Air Quality Standards (NAAQS) for carbon monoxide,
lead, particulate matter with an aerodynamic diameter less than or equal to 2.5 micrometers (PMz.s),
particulate matter with an aerodynamic diameter less than or equal to 10 micrometers (PM10), and
nitrogen dioxide (DEC n.d.-a).

A portion of St. Lawrence County was designated non-attainment for the 2010 sulfur dioxide (SOz2)
NAAQS. In addition, except for the New York City metropolitan area, the remainder of New York State
attained the 2008 and 2015 NAAQS for ozone. However, all of New York State is part of an Ozone
Transport Region (OTR), which means that all areas of the state, including areas that attain the NAAQS,
are considered non-attainment for ozone with at least a “moderate” classification when it pertains to
permitting.

Water Quality

DEC Division of Water and community partners continuously evaluate data to assess whether a
waterbody is supporting its best use(s), identify pollutants, and evaluate whether the waterbody is
impaired, through the Waterbody Inventory/Priority Waterbodies List (WI/PWL) (State of New York n.d.).
Findings from the WI/PWL are available in Waterbody Segment Assessment Factsheets (located on the
DEC Environmental Resource Mapper and DECinfo Locator) (DEC n.d.-g). The process for conducting
these assessments of a waterbody’s condition is explained in DEC’s Consolidated Assessment and
Listing Methodology (CALM) (DEC 2023a). Several of these best uses, such as source of drinking water
supply and primary or secondary contact recreation, have potential impacts to human health.

The New York State WI/PWL and 303(d) list were used to evaluate the location and quality of water in
waterbodies near (one mile or less) cryptocurrency mining facilities (State of New York n.d., DEC n.d.-h).
This assessment was completed to understand current water quality impairments and potential public
health impacts. Appendix C lists waterbodies near the known PoW CMOs and provides an overview of
pollutants and overall water quality. The water quality impairments listed in Appendix C can be caused by
both point and nonpoint sources within the surrounding watershed. The water quality impairments listed
are not linked to a specific source of contamination and are not directly attributable to PoW CMOs.
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3.8.2. Potential Local Public Health Impacts

No reliable data or easily verifiable public information is available on the impacts to air and water quality
from the process of mining cryptocurrency. Impacts to air and water quality, and the associated public
health impacts, are related to energy generation to power the operation. There are two known PoW
CMOs in New York that self-supply their electricity using on-site combustion of natural gas. The
remainder receive electricity supply from the grid or self-supply with a renewable resource (Table 3).

Air Quality

Local air quality impacts from PoW CMOs are associated with on-site combustion of fossil fuels, either as
the main energy source or for backup power. There are two known PoW CMOs in New York that self-
supply their electricity using on-site combustion of natural gas (Table 3). Combustion of natural gas in
boilers and turbines generates emissions of nitrogen oxides (NOx), carbon monoxide (CO), carbon
dioxide (COz2), methane (CHa), nitrous oxide (N20), volatile organic compounds (VOCs), sulfur dioxide
(S0O2), and particulate matter (PM) (U.S. EPA 1998).

In terms of relative quantities, natural gas combustion produces CO, NOx and COz2 (a discussion of the
health-related impacts of CO:2 are discussed separately in Section 3.8.3 in relation to climate change). As
a result, NOx including nitrogen dioxide (NOz2) are of importance in understanding the public health
impacts of natural gas combustion. The impacts of this group of compounds tend to be more localized,
affecting those closer in distance to the power generation source (U.S. EPA 2022b). They include:

¢ Involvement in the formation of ground-level ozone and fine particle pollution, which cause a
variety of adverse health effects largely connected to respiratory impacts. These include irritation,
leading to coughing, wheezing and difficulty breathing during shorter exposure times. For people
with existing respiratory issues, such as asthma, it can cause increased asthmatic episodes,
potentially resulting in hospital admissions/emergency room visits. During extended exposure, it
may lead to the development of asthma and an increase in susceptibility to respiratory infections.
Children and the elderly are generally at greater risk for these health effects. Cardiovascular
issues may also occur, including heart attacks and/or strokes (U.S. EPA 2022b).

e Acid rain occurs when nitrogen oxides interact with water, oxygen, and other chemicals. It can
harm sensitive ecosystems (e.g., decline in fish population), impacting people that use these
resources in a variety of ways. Nitrogen pollution from acid deposition has posed a concern
throughout the Northeastern United States, including the New York City watershed (Lambert and
Driscoll n.d., de Vries 2021).

¢ Nitrogen oxides can also lead to nutrient pollution in coastal waters, contributing to
eutrophication, dead zones, fish kills, some shellfish poisonings, loss of seagrass and kelp beds,
some coral reef destruction, and even some marine mammal and seabird deaths. Such outcomes
affect people that utilize these resources (Howarth et al. 2000).

Natural gas combustion produces virtually no SOz and small quantities of PM. However, PM exposure is
also important to consider for public heath because even in lower amounts, the small size of these
particles allows them to penetrate into the lungs (California Air Resources Board n.d.). Additionally, PM2.s
is a potential pollution exposure considered in New York State’s DAC criteria (New York State n.d.). As
described in Section 3.8.1, PMs are classified into two categories: smaller than 10 micrometers (PM10)
and smaller than 2.5 micrometers (PMzs). Their main health effects, which are characterized for short-
term exposures (up to 24 hours) and long-terms exposures (months to years), include:

e  Short-term Exposure PM s.: Associated with premature mortality, increased hospital admissions
for heart or lung causes, acute and chronic bronchitis, asthma attacks, emergency room visits,
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respiratory symptoms, and restricted activity days. Such outcomes occur mostly in infants,
children, and older adults with preexisting heart or lung diseases.

e long-term Exposure PM.s: Linked to premature death, particularly in those with chronic heart or
lung diseases. Also connected to reduced lung function growth in children.

o  Short-term Exposure PMyo: Associated largely with worsening of respiratory diseases, including
asthma and chronic obstructive pulmonary disease (COPD) (NYSDOH n.d.). These may lead to
hospitalizations and emergency room visits.

o Long-term Exposure PMio: Not as well understood, but possible linkages between exposure and
respiratory-related mortality (Rahman et al. 2024).

The formation of N20, a GHG, is minimized at higher combustion temperatures and conditions of limited
oxygen availability (discussed separately in Section 3.8.3 in relation to how climate change impacts public
health). Incomplete combustion in improperly regulated systems can also lead to higher emissions of CO,
CHa, and VOCs, which can cause additional public health impacts.

Water Quality

As described in Section 3.7, the limited data available indicates that CMOs in New York do not use water
for cooling processors; therefore, local water quality impacts from PowW CMOs are associated with PoW
CMOs that self-generate electricity through on-site combustion of fossil fuels.

As discussed in Sections 3.7.3 and 3.7.4, water quality impacts of concern focus on elevated water
temperatures nearest to the discharge points, but potentially occur further afield, as well (White House
Office of Science and Technology Policy 2022, Public Service Commission of Wisconsin n.d., Madden et
al. 2013). Warming of the waterbody may have impacts to human health, including:

e Contact with the Waterbody: Examples include recreational uses such as swimming or other
activities that involve directly contacting any part of the body with the water. This contact may
lead to exposure to a variety of organisms, including various bacteria or harmful algal blooms
(HABs) and their related toxins, that grow and thrive at higher water temperatures (U.S. EPA
2013a, National Institute of Environmental Health Sciences 2024, CDC 2024b). Inhalation of
bacterial species such as Vibrio vulnificus and/or exposure through dermal wounds can lead to
conditions ranging from minor sickness to death (Cleveland Clinic 2023). People with certain
underlying illnesses or preexisting health conditions are at higher risk for these outcomes. Access
to the waterbody can also be limited under bacteria or algal overgrowth conditions, reducing
opportunities for recreation and its corresponding physical and mental health benefits (CDC
2024b).

e Consumption of Aquatic Organisms: Eating fish, contaminated shellfish, and/or other species
from a waterbody that is adversely affected by warmer water conditions can lead to illnesses in
humans. For example, the bacteria Vibrio vulnificus, which causes a rare but significant infection,
occurs in warmer waters (Cleveland Clinic 2023). A variety of other seafood-related illnesses may
also appear under these conditions. The health outcomes range from temporary gastrointestinal
sicknesses to amnesia, memory loss, paralysis, and even death (U.S. EPA 2017a). Warmer
water also contains less dissolved oxygen, which can harm various aquatic species (U.S. EPA
2015b). These impacts to aquatic species may limit the amount of seafood available safe for
human consumption availability and access to nutrient-rich sources of protein (Climate Central
n.d., Washington State Department of Health n.d.).

The degree to which these increased temperature conditions stem from the power generation plant itself
(localized near the facility) versus other causes, such as climate change (discussed further in Section
3.8.3), should be taken into consideration when attempting to assign the source of these health-related
outcomes (Public Service Commission of Wisconsin n.d.).



These health impacts may occur through direct contact, (e.g., when people come into dermal contact with
these chemicals), through aquatic recreation (e.g., swimming, boating), or by ingesting water from the
waterbody. Further, inhalation by volatilization of pollutants may occur in some cases (Agency for Toxic
Substances and Disease Registry n.d., U.S. EPA 2024). Impacts may be more severe if these
waterbodies are utilized as drinking water sources, especially if the water is consumed without treatment
or if pollutants can’t be effectively removed by treatment (CDC 2024a). In cases where unsafe levels of
contaminants are present, people may experience negative health outcomes including temporary
sickness or more serious, chronic diseases. Specifically, gastrointestinal illnesses, nervous system, or
reproductive effects, and chronic diseases such as cancer may occur (U.S. EPA 2017b). Negative effects
may also occur indirectly through the consumption of seafood that have ingested/absorbed these
chemicals (U.S. EPA 2017a).

3.8.3. Potential Statewide Public Health Impacts from GHG Emissions

No reliable data or easily verifiable public information is available on estimated GHG emissions from the
process of mining cryptocurrency. GHG emissions associated with PoW CMOs are related to the energy
generation to power the operation. As noted in Section 3.4, GHG emissions released by each energy
source attributable to providing electric energy to PoW CMOs include COz2, CH4, and N20.

GHG emissions affect public health in that they are a key contributor to global climate change, which can
manifest in localized impacts (Ciais et al. 2013). New York State is experiencing climbing temperatures,
increased precipitation, rising sea levels, and more frequent and extreme weather events, and these
trends are projected to become more severe over time (Stevens and Lamie 2024). The 2024 New York
State Climate Impacts Assessment, developed in partnership with leading academic institutions, science
organizations, and community leaders, provides a science-based analysis of the impacts of climate
change in New York State. Summary findings from the assessment are listed below:

e Climate change is affecting New York State now and is projected to continue to change and affect
every region of the state.

o Even under a lower-emissions scenario, climate change impacts across New York State will be
substantial.

e The frequency and intensity of extreme events such as heavy rainstorms, seasonal droughts, and
heat waves are projected to increase.

e Sea level along New York State’s coastline has risen almost one foot in the past century and is
projected to increase by another one to two feet by midcentury.

e Climate hazards often do not occur in isolation, and impacts can be compounded when multiple
events happen near each other in time or space.

e New York State residents and communities that are marginalized or suffer from legacies of
displacement or discrimination are more vulnerable to climate impacts.

e Climate change poses escalating health and safety risks for the people of New York State,
including risks to mental health.

Climate change is “threatening public health and affecting ecosystems at multiple levels, from the
biological communities that make up ecosystems to the services they provide to communities, economies,
and people” (U.S. EPA 2022b). Climate change affects human health in two main ways:

e Increasing the seriousness or frequency of health problems that people already face.
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o Creating new or unanticipated health problems in people or places where they have not been
before (U.S. EPA 2022a).

Adverse impacts to health include both physical and mental health, with the later gaining more attention in
recent years (IPCC 2023). Beyond diseases, increases in the frequency and severity of heat waves leads
to greater rates of mortality, as well as aggravated air pollution events. Heavy precipitation, flooding,
landslides, and other extreme events also lead to fatalities and injuries. Expansion of the range of vector-
borne diseases is occurring due to climate change, increasing rates of exposure. Threats to food and
water security are leading to a variety of challenges, including malnutrition and corresponding disease
susceptibility. As described in the New York State Climate Action Council Final Scoping Plan, health
benefits are possible by reducing GHG emissions (New York State Climate Action Council 2022). A more
complete analysis of this expanding and evolving area of research can be found in extended reports from
the 2024 New York State Climate Impacts Assessment, Intergovernmental Panel on Climate Change
(IPCC), the World Health Organization (WHO), and the Centers for Disease Control and Prevention
(CDC).

3.8.4. Impacts to Disadvantaged Communities

Of the 11 known PoW CMOs in New York State, eight facilities are located within DACs, as listed in Table
1. Of the eight facilities located within DACs, one facility self-generates electricity through the combustion
of natural gas (Greenidge Generation Holdings Inc.). DAC criteria include proximity to power generation
facilities as an indicator of environmental burden for a community as these are facilities associated with
historical discrimination or disinvestment. Air quality impacts of combustion by-products — including CO,
COz2, and other GHGs, NO2, PM2.5 and PM1o, HAPs, VOCs, and SOz - may occur within DACs, potentially
exacerbating existing public health issues for those that live in these areas. The DAC criteria include
impacts from wastewater discharge as another indicator of environmental burden for a community as it is
associated with potential pollution exposure.

The air and water quality impacts of facilities often raise environmental justice concerns because of the
potential to adversely and disproportionately impact public health and environmental burdens for certain
groups by age, race, ethnicity, and socioeconomic status (White House Office of Science and Technology
Policy 2022). Historically marginalized communities typically experience a lower life expectancy and
quality of life as measured by environmental burdens, climate change risks, population characteristics,
and health vulnerabilities (New York State Climate Action Council 2022).

In addition to the GHG reduction and renewable energy requirements, the Climate Act also focuses on
environmental justice. The Climate Act requires the identification of those who bear a disproportionate
burden of the impacts of climate change and pollution and includes important provisions such that agency
decision-making prioritizes reductions of GHG emissions and co-pollutants in these communities.
Pursuant to the Climate Act, the Climate Justice Working Group (CJWG) was established to develop
criteria to identify DACs to ensure that frontline and otherwise underserved communities benefit from the
New York State’s historic transition to cleaner sources of energy, reduced pollution and cleaner air, and
economic opportunities. The CJWG voted to adopt the final DAC criteria on March 27, 2023.8 The DAC
criteria include multiple indicators based on geography, public health, environmental hazards, and
socioeconomic data. These criteria include:

o Areas burdened by environmental pollution to water and air, and other hazards that may
negatively impact public health;

8 https://climate.ny.gov/Resources/Disadvantaged-Communities-Criteria
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Areas with concentrations of people that struggle socioeconomically, including populations
with low income, high unemployment, low levels of educational attainment, or members of
groups that have historically experienced discrimination based on race or ethnicity; and

Areas vulnerable to impacts from climate change



3.9. Social and Economic Costs and Benefits

PoW CMO facilities have social and economic impacts on communities where they are located which
warrant careful consideration for regulatory and policy planning. While these operations may offer some
local economic benefits, they can also pose costs related to energy consumption, environmental and
community impacts.

Section 3.9.1 provides an overview of potential social and economic costs and benefits associated with
cryptocurrency mining, based on publicly available documents. Section 3.9.2 provides an estimate of the
societal costs of the damages incurred as a result of the potential GHGs emissions from PoW CMOs in
New York State calculated in Section 3.6 using the monetary values provided in DEC’s Establishing a
Value of Carbon guidance document issued under the Climate Act (DEC 2025).

3.9.1. Social and Economic Cost and Benefits Overview

PoW CMOs are associated with various local, social, and economic impacts. However, given the novelty
of this industry, these impacts are not yet thoroughly understood and there are few current, publicly
available studies or precedents available. CMOs may result in some local job creation, but these benefits
have not been reported in detail and may vary on the CMQO’s hiring practices.

PoW CMOs may also introduce economic costs that negatively affect local and regional economies
(Wendl et al. 2023). The large power demand places strain on local electrical grids and can contribute to
instability (U.S. EIA 2024, NYISO 2024b). Less electric capacity is available for local business growth or
other industrial users that are oftentimes larger employers. The power demands of large-scale PoW
CMOs may lead to increased electricity costs for other consumers (Benetton et al. 2023).

The interplay of these factors creates economic concerns that demand a thorough examination. The
economic effects of PoW CMOs are not well-documented, with limited specific studies on local impacts
(Benetton et al. 2023). The actual economic consequences likely vary based on the operation's scale,
local energy prices, and existing infrastructure. Furthermore, environmental costs associated with PoW
CMOs, including energy consumption and associated GHG emissions, may have indirect economic
impacts on local communities that aren't fully captured in immediate economic benefits (Wendl et al.
2023).

3.9.2. Value of Carbon

The value of carbon is a monetary representation of the impact of a marginal change in GHG emissions.
This value is usually expressed in terms of dollars per ton of a specific gas, such as CO2 (DEC 2025).
This evaluation is important in climate policy and environmental economics because it provides a way to
quantify the environmental damage caused by GHG emissions and incentivizes emission reduction
efforts.

The Climate Act directed DEC to develop a value of carbon as an aid to State agency decision making. In
the Establishing a Value of Carbon: Guidelines for Use by State Agencies, DEC recommends the use of
the federal damages-based value of carbon, also referred to as the social cost of CO2, CH4, N2O
estimated at the 2% discount rate (DEC 2025).

This draft GEIS utilized the cost values recommend in the DEC guidance to estimate the societal
damages incurred as a result of the GHG emissions, specifically CO2, CH4, and N20, released by the in-
state energy sources used by PoW CMOs and emissions associated with extraction, production, and
transmission of fossil fuels that occur out of state.
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The damages caused by in-state and out-of-state emissions made from 2024 to 2050 were calculated
using the emissions reported in Appendix B. Discounting of damages was applied, with a near-term
discount rate of 2% and the net present value of those damages was calculated (Table 9). The net
present value of the damages associated with PowW CMOs in New York State, which occur between 2024
and 2050, is approximately $10.6 billion. The damages caused by emissions made in the year 2024 alone
amount to approximately $444 million. Projections are based on the assumed PoW CMOs growth and
associated emissions in 2030 and 2050 found in Section 3.6, which assume emissions reductions from
the decarbonization of the State’s energy supplies under the Climate Act.
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Table 9: Social cost of CO2, CH4, and N20 released from known and projected future growth of PoWw CMOs

Annual Emissions (Metric Tons)

2% Discounted Costs per Metric Ton (2020

Net Present Value of Costs at 2% Discount Rate (2020 Dollars)

Year Dollars)
CO, CH, N.O CO, CH, N.O CO, CH,4 N.O Total

2024 2,018,144 11,111 35 208.00 1,950.00 59,041.00 419,773,865 21,665,559 2,045,863 443,485,287
2025 2,174,248 11,373 40 212.00 2,025.00 60,267.00 451,902,479 22,577,614 2,308,428 476,788,521
2026 2,330,352 11,628 41 215.00 2,101.00 61,492.00 481,570,236 23,494,512 2,570,280 507,635,028
2027 2,486,456 11,882 43 219.00 2,176.00 62,718.00 513,126,456 24,393,073 2,831,221 540,350,750
2028 2,642,560 12,136 44 223.00 2,252.00 63,944.00 544,413,758 25,294,888 3,090,948 572,799,594
2029 2,798,665 12,391 45 226.00 2,327.00 65,169.00 572,873,098 26,176,763 3,349,161 602,399,021

2,954,769 12,682 61 230.00 2,403.00 66,395.00 603,462,521 27,060,473 3,605,725 634,128,719
2031 2,787,592 11,822 57 234.00 2,490.00 67,645.00 567,863,385 25,625,456 3,338,829 596,827,669
2032 2,620,415 10,961 52 237.00 2,578.00 68,895.00 530,050,313 24,117,900 3,071,492 557,239,704
2033 2,453,239 10,101 48 241.00 2,666.00 70,145.00 494,715,225 22,532,912 2,804,022 520,052,159
2034 2,286,062 9,241 43 245.00 2,754.00 71,394.00 459,464,895 20,876,593 2,536,675 482,878,162
2035 2,118,885 8,380 39 248.00 2,842.00 72,644.00 422,626,955 19,154,785 2,269,800 444,051,540
2036 1,951,708 7,520 34 252.00 2,929.00 73,894.00 387,804,993 17,367,151 2,003,621 407,175,765
2037 1,784,532 6,660 30 256.00 3,017.00 75,144.00 353,152,248 15,531,684 1,738,385 370,422,317
2038 1,617,355 5,799 25 259.00 3,105.00 76,394.00 317,469,990 13,646,762 1,474,327 332,591,079
2039 1,450,178 4,939 21 263.00 3,193.00 77,644.00 283,383,475 11,717,283 1,211,667 296,312,425

1,283,001 4,079 17 267.00 3,280.00 78,894.00 249,537,397 9,744,952 950,616 260,232,964
2041 1,283,001 4,079 17 271.00 3,375.00 80,304.00 248,309,593 9,830,587 948,633 259,088,813
2042 1,283,001 4,138 38 275.00 3,471.00 81,714.00 247,033,999 9,911,973 946,362 257,892,334
2043 1,283,001 4,137 38 279.00 3,566.00 83,124.00 245,712,962 9,983,589 943,815 256,640,365
2044 1,283,001 4,136 37 283.00 3,661.00 84,535.00 244,348,753 10,048,585 941,016 255,338,354
2045 1,283,001 4,135 37 287.00 3,756.00 85,945.00 242,943,574 10,107,194 937,952 253,988,720
2046 1,283,001 4,134 36 291.00 3,851.00 87,355.00 241,499,556 10,159,641 934,647 252,593,844
2047 1,283,001 4,133 36 296.00 3,946.00 88,765.00 240,832,385 10,206,145 931,111 251,969,642
2048 1,283,001 4,132 35 300.00 4,041.00 90,176.00 239,300,860 10,246,920 927,365 250,475,144
2049 1,283,001 4,131 35 304.00 4,136.00 91,586.00 237,736,802 10,282,171 923,397 248,942,371

1,283,001 4,079 17 308.00 4,231.00 92,996.00 236,142,076 10,312,101 919,229 247,373,406
Total 50,588,174 203,934 997 10,077,051,847 452,067,263 50,554,588 || 10,579,673,699
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Section 4. Avoidance, Minimization, and
Mitigation

As CMOs are a relatively new development in the United States, few regulatory precedents exist for this
sector. This section of the draft GEIS considers existing and proposed policies, programs, or regulations
to avoid, minimize, or mitigate the impacts of CMOs that could be informative to policy development in
New York. These measures could be implemented by either local governments or at the State level.
Many of these measures would require new authority to implement. Existing policies are reviewed Section

4.1, followed by a description of impacts to be avoided, minimized, or mitigated (Section 4.2), and a list of
measures that could be implemented to avoid, minimize, and mitigate the impacts of CMOs (Section 4.3).

4.1. Regulatory Precedents

Existing and proposed policies to avoid, minimize, or mitigate the impacts of CMOs in the U.S. are
outlined below.

Existing Policies:

e Washington State - Chapter 233, 2023 Laws® - Mandates that customers of rural utility districts
curb the emissions from any electricity they buy on the market, in line with the timelines approved
in the state’s Clean Energy Transformation Act, which closed a loophole that allowed CMOs to
buy power on the market from non-renewable sources if the hydroelectric-powered local utility
cannot satisfy their demand (Wiwoho et al. 2024). Signed into effect on July 23, 2023.

e Local Laws - Many local municipalities and counties of New York State have comprehensive
plans, which, among other things, set out municipal land use objectives (DOS 2021). Cities,
towns, and villages, through land use zoning, can adopt local laws that prohibit or regulate uses
of land. DEC cannot cite an instance where these powers have been exercised with respect to
PoW CMOs. Some municipalities and counties, including the city of North Tonawanda, NY, have
used moratoriums to temporarily pause PoW CMO activities. North Tonawanda placed a two-year
moratorium on new cryptocurrency mining facilities in July 2024 while the locality studies how
such facilities can be managed. °

Proposed Policies:

e National — Digital Asset Mining Energy (DAME) Excise Tax Proposal - This proposed policy was
introduced in 2023, which would require parties or companies that carry out cryptocurrency
mining to pay taxes of 30% of the cost of electricity used during mining to offset some of the
impacts caused to society in terms of pollution, increased energy prices, increased GHG
emissions, etc. The DAME excise tax would aim to reduce the price of energy and increase
Americans’ access to electricity (U.S. Government 2023).

9 State of Washington. (2023). Chapter 233, Laws of 2023.
lawfilesext.leg.wa.gov/biennium/2023-24/Pdf/Bills/Session%20Laws/House/1416.SL.pdf#page=1

10 City of North Tonawanda. (n.d.). City of North Tonawanda Local Law #2.
www.northtonawanda.org/documents/Common%20Council/Moritorium-2.pdf
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Arkansas - Senate Bills 78 and 79 - Regulate noise levels and energy consumption of CMOs.
These proposed bills address community concerns about the local impact of mining activities,
including requirements to install equipment or build coverings that will reduce noise levels. These
bills were passed by Arkansas Senate on May 1, 2024, and will be considered by the House
during the 2025 session (Arkansas Senate 2024).

Oregon - House Bill 2816 — Proposed bill aims to curb the carbon output of such “high energy
use” facilities — with the goal of reducing emissions by 60% below their baseline current levels by
2027. The proposed new baseline is set at 0.428 metric tons of CO2e per megawatt hour (MWh).
The bill would mandate those cryptocurrency mining companies to cut their emissions according
to the following timeline: 80% by 2030, 90% by 2035, and 100% five years after that. Failure to
comply, each step of the way, would result in civil penalties of some $12,000 per MWh for each
successive day not in compliance. The third amendment of this bill was proposed to the house
committee on March 20, 2023, and is still in the house committee as of January 2025 (Oregon
Legislative Information System 2023).

4.2. Impacts Evaluated

The impacts evaluated are based upon the known operations (Table 1) and the projected growth
assumed in this study. The following impacts have been evaluated for avoidance, minimization, and
mitigation measures:

Energy demand: The power demand from PoW CMOs contributes to two types of impacts. One, it
requires the State to invest in more renewable energy sources to serve that demand. Two, it
places strain on local electrical grids and can contribute to instability, driving concerns about
effects on cost and reliability impacts (U.S. EIA 2024, NYISO 2024b). NERC indicated in its 2023
Long-Term Reliability Assessment that “due to unique characteristics of the operations
associated with cryptocurrency mining, potential growth can have a significant effect on demand
and resource projections as well as system operations” (NERC 2023).

GHG emissions and air quality — Fossil fuel-based production of electricity consumed by CMOs
emits GHGs and co-pollutants, including PMz s, nitrogen oxides, and HAPs, that pose public
health risks, including heart and lung diseases (U.S. EPA n.d.-b). Additionally, GHGs contribute
to climate change. The impacts of CMOs on air quality and climate change are discussed in
Section 3.8.

Water quality— Power plants that supply electricity to PoW CMOs may result in thermal pollution
of water sources and may reduce water quality, which contributes to aquatic habitat degradation.
Natural hydrology may be disturbed by water use and discharge affects water quality. Water
usage may entail opportunity costs for other uses. Additional information related to the impacts on
water quality can be found in Section 3.7.

Effects of cooling water use on fish and aquatic species — Supplying raw water for cooling
purposes to power plants that supply electricity to PoW CMOs can result in the impingement and
entrainment of fish, and negatively impact other aquatic wildlife. The reduction of water quality
resulting from the reintroduction of water to a water body following its use for cooling can also
significantly negatively impact aquatic habitats and fish migration.

Noise impacts — Cryptocurrency mining facilities can emit a constant low frequency hum between
60 to 90 decibels, largely stemming from fans and other apparatuses required to cool the
computers dedicated to cryptocurrency mining (Pogue 2024). Noise pollution can negatively
affect personal property and residential areas, natural recreational areas, historic and cultural
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sites, and wildlife habitat. Chronic noise pollution can negatively affect wildlife, inhibiting activities
such as reproduction, feeding, and evading predation (U.S. National Park Service 2018).

e Social, cultural, historic, and archeologic resources — Direct impacts to these resources due to
development are limited and protected through existing regulations (e.g., National Historic
Preservation Act of 1966, Section 106).

o Electronic waste (e-waste) - E-waste that is covered electronic equipment (CEE) is regulated
under the New York State Electronic Equipment Recycling and Reuse Act (ECL, Article 27, Title
26) and supporting Subpart 368-3 regulations. E-waste that is not CEE is still subject to
solid/hazardous waste generation and management regulations (DEC n.d.-f). According to a
survey conducted by DEC'’s Division of Materials Management’'s Product Stewardship &
Extended Producer Responsibility Section, cryptocurrency mining equipment is similar in form
and components to computers currently processed at recycling facilities, contains valuable
commodities sought by such facilities and downstream processors, therefore these devices would
not likely be improperly disposed or landfilled.

4.3. Potential Measures

The following measures could be implemented to minimize the impacts of CMOs:
e Energy demand:

o Prohibit CMOs statewide or within specific geographies, such as areas with grid
constraints.

o Encourage PoW CMOs that produce waste heat to capture heat for reuse or co-locate
with another facility that could use the waste heat.

o Prohibit energy-intensive validation methods such as PoW at CMOs.

o Establish and require best management practices for high-density load energy users,
including but not limited to energy efficiency requirements, power density limits that set
caps on the number of kilowatts of energy consumption or load per thousand square feet,
and take service as fully interruptible load.

¢ GHG emissions:
o Phase out and prohibit behind-the-meter fossil combustion to power CMOs.

o Requirements focused on amount and source of energy used by PoW CMOs that
mandate specific decarbonization practices and set emissions limits. These may include
mandatory disclosure of energy sources and GHG emissions, energy efficiency
standards, or renewable energy requirements for Pow CMOs.

o Development and implementation of a licensing process for PoW CMOs that incorporates
decarbonization requirements. Some jurisdictions have licensing requirement for other
cryptocurrency business activities to provide some level of consumer protection in the
virtual currency marketplace.

o Require CMOs to only use energy from zero emission sources.

o Participation in industry-led reporting, GHG emissions reduction, or sustainability
initiatives to encourage early action and demonstrate best practices.

e Noise and visual:

o Require CMOs to use berms or similar and/or project siting requirements to reduce noise
and visual impacts.
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e Water:

o Require PoW CMOs with on-site electricity generation to assess their consumptive
needs, particularly if the facility uses municipal (i.e., treated) water supplies that might
impact residential water costs (DeRoche et al. 2022).

o Require PoW CMOs with on-site electricity generation to incorporate water recycling on-
site, dry technologies, or use of wastewater supplies from municipalities, agricultural
runoff, or brackish ground water (EPRI 2008).

e E-waste:
o Continue to regulate e-waste and other solid waste from CMOs.

o Develop and publicize educational content on opportunities for proper end-of-life
management.

The following measures could be implemented to mitigate the impacts of Pow CMOs:
e Energy demand:

o Assess the flexibility of current and projected mining operations against the reliability
needs of the electricity system (Wiwoho et al. 2024). Require CMOs to qualify as flexible
resources and to participate in demand response programs to support grid stability.

¢ GHG emissions:

o Evaluate opportunities for investment in projects or technologies that reduce the demand
for fossil fuels to advance New York State’s goal and Climate Act requirement of reducing
GHG emissions.

e Water:

o Require PoW CMOs with on-site electricity generation to invest in water quality
improvements if they are withdrawing from a nearby waterbody or if the facility is located
near a waterbody to mitigate potential impacts.

e E-waste:

o Require CMOs to invest in recycling facilities to manage e-waste in an environmentally
responsible manner.

e Socio-economic impacts to host communities:

o Encourage CMOs to provide local, living wage or better, jobs over a sustained period.
Such efforts may occur through local policy (Wiwoho et al. 2024).

o Tax CMOs’ based on fuel usage associated with energy generation needed to support
the CMO, to help offset negative economic impacts associated with mining, such as local
energy price spikes.

o Local governments may consider requirements for PoW CMOs to meet certain
environmental standards to operate in specific areas.

o Local governments may create requirement for PoW CMOs to invest in host community
benefit projects.



Section 5. Alternatives

This section presents alternatives that can be considered for the potential future development of PoW
CMOs in New York State. Alternatives are based on several of the avoidance, minimization, and
mitigation measures provided in Section 4, and recommended ways to combine those measures.

5.1. No Action Alternative

The No Action Alternative assumes that no new measures are implemented to manage the growth or
operation of PoW CMOs in New York State. Under this alternative, it is possible the Climate Act and
related actions taken by the State thereunder may serve to avoid, minimize or mitigate impacts from
continued operation of PoW CMOs statewide, depending on whether and to what extent any PoW CMOs
utilize fossil fuels and, as a result, produce GHG emissions.

Under the No Action Alternative, PoW CMOs may, over time, independently transition to utilizing
renewable energy sources or zero emission energy sources. The 70x30 and 0x40 electric sector targets
would reduce emissions associated with PoW CMOs that utilize grid supplied electricity. Continued
growth of PoW CMOs would be a source of large loads that would require additional renewable or zero
emission capacity to serve that load, potentially making it more challenging to achieve the renewable
energy goals in the Climate Act.

5.2. Transition to Utilizing Renewable or Zero emission
Energy Resources

Reducing the energy demand and GHG emission impacts from PoW CMOs could be achieved through a
transition to renewable or otherwise zero emissions energy resources to power these operations. This
transition would likely entail PoW CMOs implementing energy efficiency measures and investing in
renewable energy projects. PoW CMOs investing in on-site renewable energy generation may be a viable
pathway to reduce or eliminate GHG emissions and would also minimize transmission losses and
potentially reduce local grid impacts. These benefits could be further enhanced by the inclusion of energy
storage with the renewable energy generation project.

Under this alternative, PoW CMOs would be required to transition to renewable energy resources
independently of the state’s power grid decarbonization. Investment in new renewable energy projects
would be supportive of the State’s requirements under the Climate Act, however these projects would
need to be appropriately sited to minimize land use impact or local concerns. Potential actions that may
facilitate Pow CMOs transitioning to renewable energy or zero emission energy resources include the
development and implementation of a licensing specific to PoW CMOs that incorporates decarbonization
requirements as well as the development of energy policies encouraging or mandating the use of
renewable energy for PoWw CMOs.

5.3. Limit, or Limit the Expansion of, POW Cryptocurrency
Mining Operations

Due to the significant amount of computing power that is required to conduct the PoW mining process, in
2023 PoW CMOs consumed approximately 6% (7.7 TWh) of New York State’s annual energy generation
of 120 TWh, (U.S. EPA 2025). New York could prohibit CMOs from using energy-intensive validation
methods, such as PoW, which would require the CMO to evaluate alternative methods for validation, such
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as PoS (Bains 2022). The Ethereum network, for instance, switched from PoW to PoS on September 15,
2022. This transition resulted in a 99% reduction in power demand based on hashrate (total
computational power) (de Vries 2023b). The PoS consensus mechanism for blockchain networks uses
randomly selected validators, based upon their quantity of holdings, to produce and approve blocks rather
than miners that are competing against each other to solve computational puzzles. PoS uses less energy
because it doesn’t need the same level of computational power as PoW (Bains 2022). Other consensus
mechanisms that could be an alternative to PoW include delegated PoS as well as PoB. Delegated proof-
of-stake (DPoS) is similar to PoS, except that it adds a democratic element as it operates on a voting
system. The benefits of DPoS include, “energy savings, greater decentralization, and positive participant
behaviors” (Bains 2022). The PoB consensus mechanism allows miners to “burn” or eliminate virtual
currency tokens for the opportunity to mine a new block. Similar to PoS, PoB consumes less energy than
PoW methods.

To mitigate the energy demand from CMOs, PoW methods could be prohibited or discouraged via
legislative, business license, or other processes that manage large energy loads. By switching to less
energy-intensive validation methods the environmental and energy demand issues summarized herein
are reduced. Programs encouraging or requiring CMOs to participate in demand response programs
should be considered to support grid stability and designed to benefit ratepayers and CMOs equally.
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Section 6. Cumulative Impacts

Cumulative impacts occur when multiple actions affect the same resource(s). These impacts can occur
when the incremental or increased impacts of an action, or actions, are added to other past, present, and
reasonably foreseeable future actions. Cumulative impacts can result from a single action or from two or
more individually minor but collectively significant actions taking place over time. Cumulative impacts do
not have to all be associated with one facility. They may include indirect or secondary impacts, long-term
impacts, and synergistic effects (DEC 2020). Similar to the assessment of impacts in Section 4, the
assessment of cumulative impacts is based upon the known operations evaluated herein (Table 1) and
the projection of growth assumed for this study.

Statewide expansion of PoW CMOs will result in increased energy demand. Initially the incremental
increase in energy production needed to meet this demand is anticipated to be from combustion of fossil
fuels which will result in higher rates of GHG and co-pollutant emissions, which is counter to the emission
reduction requirements set by the Climate Act. However, this trend is anticipated to be moderated as the
electricity grid transitions to zero emission energy sources.

Combustion of fossil fuels to create electricity for PoW CMOs results in emissions of GHG as described in
Section 3.6. An increase in atmospheric GHG emissions contributes to climate change which is
manifested in changing weather patterns and rising sea levels, among other effects. These changes can
cause or contribute to altered conditions, which have the potential to affect the health and welfare of
human populations and natural communities. The effects of climate change are wide-ranging, as
summarized in Section 3.8.

Combustion of fossil fuels for electricity generation also results in the release of co-pollutants that can
negatively affect human health. Water used for power plant cooling poses potential impacts to aquatic
species, their habitats, and overall water quality in the form of increased temperatures and potential
pollutant discharge. The air and water bodies near PoW CMOs that self-supply their electricity through
on-site combustion of fossil fuels will be directly affected, which equates to greater public health impacts
for nearby communities. Eight of the eleven known PoW CMOs are located within DACs with one self-
supplying electricity through on-site fossil fuel combustion (Greenidge Generation Holdings Inc.). As
outlined in Section 4, PoW CMOs can also contribute to noise and e-waste pollution, which may further
exacerbate conditions in environmental justice areas. The Environmental Justice Siting Law'! requires an
evaluation of whether an action may cause or increase a disproportionate pollution burden on a
disadvantaged community as part of the SEQR process, both in the determination of significance, and
where relevant, in preparation of an environmental impact statement. This draft GEIS highlights some
potential cumulative impacts and is not intended as a substitute for site-specific reviews. Additional
cumulative impacts may be identified through a site-specific analysis.

After a long period of stable electricity demand, New York State, like the rest of the United States, is
projecting an increase in electricity usage due to economic development as well as efforts to reduce
emissions through the electrification of buildings and transportation. Load forecasts developed by the
NYISO have been increasing steadily over the past few years (NYSIO 2024b) As load grows capacity
additions may become necessary to maintain reliability. In the short term, if renewable energy and zero
emissions resource deployment cannot keep pace with electricity demand, then continued use of fossil
fuels to generate electricity may be needed, which further contributes climate change. Climate change
itself can increase electricity demand in response to weather extremes, which are becoming more

" Chapter 840 of the Laws of 2022, as amended by Chapter 49 of the Laws of 2023
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frequent and longer in duration (Zamuda et al. 2023). Technology improvements that drive efficiency may
ease these potential strains on grid reliability.

4



Section 7. Impacts that Cannot be
Avoided or Adequately Mitigated

Regardless of PoW CMO alternatives, the means to mitigate the following impacts are either not
available, not feasible, or not sufficient to completely avoid, minimize, or mitigate the impact:

Energy consumption: PoW CMOs require significant amounts of electricity to operate, but even
PoS operations and other relatively energy efficient CMOs result in electricity consumption.

GHG emissions: Due to its energy intensive operations, PoW mining contributes to increased
levels of GHG emissions, particularly when powered by fossil fuels. Even if PoW CMOs rely on
100% renewable electricity generation to power their operations, some level of emissions will be
generated because of scope 3 emissions. See below for a breakdown of associated scope 3
emissions, which are unavoidable. Scope 3 emissions are defined as, “emissions that are not
produced by the company itself and are not the result of activities from assets owned or
controlled by them, but by those that it's indirectly responsible for up and down its value chain”
(WRI and WBCSD, 2015). Scope 2 emissions are the result of indirect emissions from purchased
energy, which could be mitigated by requiring the CMOs to operate on zero emissions resources.

o Scope 3:
= Embodied carbon emissions from the manufacture of the building and equipment
materials as well as operational emissions from the construction of the facilities
= Emissions from facility deconstruction at the CMOs’ decommissioning
= Emissions from purchased goods, services, and associated shipping and/or
distribution

E-waste: Despite anticipated efforts to recycle e-waste (discussed in Section 4), it is likely that
some portions of hardware will not be feasible for recycling.

Heat generation: CMOs produce waste heat, which is ejected from the facilities via cooling
systems. Although some heat may be captured or redistributed, some heat will not be able to be
captured.

Noise pollution: While noise associated with CMOs can be greatly mitigated through design
strategies and technical solutions, some amount of noise generation is likely unavoidable.
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Section 8. Irreversible and Irretrievable
Commitment of Resources

Irreversible and irretrievable commitment of resources occur when a decision “may cause permanent loss
of one or more environmental resources” (DEC 2020). This section includes an evaluation of finite
resources that are consumed as the result of the development and operation of CMOs. This section
provides a summary of irreversible finite resources and irretrievable cost commitments resulting from the
operation and continued expansion of PoW CMOs in New York State.

Irreversible commitment of finite resources consumed by cryptocurrency mining includes:
o Fossil fuels

e Lasting ecological impacts to lands transformed to support CMOs, including loss of land
resources (e.g., wetlands, forest), and potential for local biodiversity and/or local habitat loss

e Resources utilized for hardware computing equipment
Irretrievable commitment costs as the result of cryptocurrency mining includes:

e Opportunity costs of GHG emissions and energy resources
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Section 9. Conclusions

This draft GEIS aims to consider potential environmental impacts of PoW CMOs, as well as the social
costs and benefits to host communities by evaluating 10 study topics outlined in the cryptocurrency
mining law. It also discusses other topics normally included in an Environmental Impact Statement (EIS),
which are included as Sections 4 through 8 of this draft GEIS.

This draft GEIS is not intended to substitute for site-specific reviews of PoW CMO facilities under SEQR
or the Climate Act. This draft GEIS is intended to inform such reviews.

In New York State, there are eleven known CMOs for which relevant information is publicly available. The
publicly available data does not include the validation method so therefore it cannot be reliably
ascertained whether a CMO is utilizing PoW to validate blockchain transactions. CMOs are not currently
obligated to report their electrical demand and therefore complete data for PoW CMOs are not publicly
available. In order to determine energy demand and GHG emissions, this draft GEIS assumes that all
known large CMOs are utilizing PoW and that these facilities are run at full capacity. Projections of future
growth of PoW CMOs in New York are assumed to mirror the estimated global increase of 143% by 2030
found in the literature. This draft GEIS also assumes that future growth in PoW CMOs would utilize grid
supplied electricity. There is a high degree of uncertainty in predicting how the PoW CMO industry will
evolve in New York, but, whatever the rate of growth, it is likely that its emissions will decrease over time
with the decarbonization of the State’s energy supplies under the Climate Act.

While this draft GEIS identifies and summarizes the best available data to evaluate the 10 study topics in
the cryptocurrency mining law, the findings include several limitations, such as:

o Except for the NYISO Large Load Facility reporting requirements, which gathers information on
proposed load interconnections over 10 MW, there is no available data on where and how these
facilities plan to operate.

e The actual energy usage by PoW CMOs is not public information and is not currently required to
be reported. This draft GEIS relies on reported energy capacity of PowW CMOs as a proxy for
energy demand from NYISO 2024 load & capacity data while utilizing GEM as a secondary
source when NYISO values are not available.

e Projections of cryptocurrency market growth are highly uncertain. As such, this draft GEIS relies
on reasonable scenarios to evaluate potential impacts of Pow CMO growth on energy usage,
GHG emissions, and related environmental impacts.

e Because the majority of PoW CMOs utilize grid supplied electricity and PoW CMO energy
demand is not reported, their marginal contribution to the environmental impacts of power
generation and related environmental impacts (e.g., water consumption) is uncertain.

e This analysis is generic in nature, focusing on state-level impacts, and does not account for site-
specific impacts.

No reliable data or easily verifiable public information is available on the impacts to air and water quality
or the emissions of GHGs from the process of mining cryptocurrency. GHG emissions and impacts to air
and water quality, and the associated public health impacts, are related to energy generation to power the
operation. The air and water quality impacts of facilities often raise environmental justice concerns
because of the potential to adversely and disproportionately impact public health and environmental
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burdens for certain groups by age, race, ethnicity, and socioeconomic status. Of the eleven known PoW
CMOs in New York State, eight facilities are located within DACs. Of the eight facilities located within
DACs, one facility self-generates electricity through the combustion of natural gas (Greenidge Generation
Holdings Inc.). Air quality impacts of combustion by-products — including CO, CO2, and other GHGs,
NO2, PM2.5 and PM10, HAPs, VOCs, and SO2 may occur within this DAC, potentially exacerbating
existing public health issues for those that live in the area.

While this draft GEIS shows that renewable energy policy will drive reductions in the contribution of the
industry to GHG emissions from current levels, an increase in the energy demand associated with PoW
CMO increases the difficulty of meeting the State’s power sector clean energy targets. Rising demand for
electricity translates into a need for higher levels of renewable resource procurement and construction. If
renewable energy development does not keep pace with total demand, policy makers will be faced with
difficult trade-offs, including the possibility of delaying fossil fuel retirements in order to protect system
reliability.

Despite the noted limitations and assumptions, this draft GEIS demonstrates that PoW CMOs can create
impacts to New York’s energy system and PoW CMOS with on-site energy generation can also create
local impacts to air and water resources. Several of these impacts may be avoided, minimized or
mitigated through state and local policy measures. Notably, to mitigate the energy demand from CMOs,
PoW methods could be prohibited or discouraged via legislative, business license, or other processes
that manage large energy loads. By switching to less energy-intensive validation methods the
environmental and energy demand issues summarized herein are reduced. Regardless of such
measures, PoW CMOs will have unavoidable energy uses which may contribute to challenges meeting
New York’s renewable energy transition goals. For PoW CMOs, GHG emissions, electronic waste, waste
heat generation, and noise pollution are likely unavoidable. PoW CMOs may be able to contribute to
waste heat recapture programs and may be able to serve as demand response assets, but additional
information is needed to further evaluate these opportunities.



Glossary of Technical Terms

Application-Specific Integrated Circuits (ASIC) - An integrated circuit that is custom-designed for a
particular task or application. An ASIC is not reconfigurable and cannot contain additional instructions
(CSRC n.d.).

Blockchain — A digital ledger in which transactions are recorded chronologically and publicly, in a
decentralized way. 12

Cryptocurrency - A digital currency in which transactions are verified and records maintained by a
decentralized system using cryptography, rather than by a centralized authority (Washington State
Department of Financial Institutions n.d.).

Cryptocurrency mining - A process by which blockchain networks finalize transactions and release new

cryptocurrency 'coins' as an incentive for servers to provide computing power.

Electric capacity - An amount of electricity that would be available from a generating unit, local
distribution company, or system. Capacity is valued in units of energy such as megawatts for electrical
power or cubic feet for natural gas (DPS n.d.).

Energy demand (or load) - The amount of electricity that must be generated to meet the needs of all
customers at a certain point in time (DPS n.d.).

Grid consumption - The total amount of electricity used in a grid over a given period of time, such as a
day or year (U.S. AID 2023).

Megawatt (MW) - A unit of power equivalent to one million watts of electricity (NYSERDA n.d.-a).

Megawatt-hour (MWAh) - A unit of measure of electricity used over time and equivalent to one thousand
kilowatt-hours or one million watt-hours (NYSERDA n.d.-a).

Proof-of-work (PoW) - A consensus mechanism that requires a participant node to prove that the work
done and submitted by them was valid and a large network of programs to verify it (Nguyen et al. 2019).

Proof-of-stake (PoS) - A consensus mechanism that involves allocating responsibility in proposing new
blocks to a participant node in proportion to the number of virtual currency tokens held. The rest of the

network then verifies the block and adds it to the blockchain if consensus is reached (Nguyen et al. 2019).

12 Chapter 628 of the Laws of 2022, “Cryptocurrency Mining Law.”
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Public Scoping Document — Cryptocurrency Mining Operations GEIS

.  OVERVIEW

Chapter 628 of the Laws of 2022 (also referred to as “the cryptocurrency mining law” or “the
cryptocurrency moratorium”) directed the New York State Department of Environmental
Conservation (DEC or the Department), in consultation with the New York State Department of
Public Service (DPS), to prepare, pursuant to Article 8 of the Environmental Conservation Law
(ECL), a Generic Environmental Impact Statement (GEIS) on cryptocurrency mining operations
that use proof-of-work authentication methods to validate blockchain transactions (hereinafter
“cryptocurrency mining operations”). This law also established a two-year moratorium on the
issuance of certain permits to certain cryptocurrency mining operations.

The cryptocurrency mining law requires DEC to post a draft GEIS to its website and provide 120
days of public comment from the date of issuance. The law also requires DEC to conduct at
least one public hearing on the draft GEIS in eight regions, including Western New York, Finger
Lakes, Southern Tier, Central New York, Mohawk Valley, North Country, Capital
Region/Hudson Valley, and New York City/Long Island, as defined by the Empire State
Development Corporation. Finally, the law requires DEC to issue a final GEIS after the close of
the public comment period and hearings.

Article 8 of the ECL, State Environmental Quality Review Act (SEQR), and the implementing
regulations under 6 NYCRR Part 617, establish a process to comprehensively and holistically
consider potential environmental impacts of discretionary actions that are directly undertaken,
funded, or approved by local governments, state agencies, and public corporations. SEQR
establishes the requirements and processes for the development of environmental impact
statements which are required where an action may have a potentially significant impact on the
environment. A GEIS is a type of environmental impact statement that is used to consider
broad-based actions or related groups of actions that agencies may approve, fund, or directly
undertake. A GEIS may be used to, among other purposes that are relevant to Chapter 628 of
the Laws of 2022, examine the environmental impacts of separate actions having common
impacts (also referred to as “cumulative impacts”).

In this instance, the cryptocurrency mining law directs DEC to prepare a GEIS and sets forth 10
topics that it must address, at a minimum, related to cryptocurrency mining operations that use
proof-of-work authentication methods to validate blockchain transactions. These topics are
listed in Section Ill. Potentially Significant Impacts and cover the overall state of cryptocurrency
in New York, as well as the impacts of proof-of-work cryptocurrency mining operations on
energy, greenhouse gas emissions and co-pollutants, water quality, public health, and the social
and economic costs and benefits of these operations. Thus, the purpose of the GEIS is to
broadly consider the impacts of the industry as described in the legislation and not a particular
operation.

The first step in preparing the draft GEIS is for DEC to prepare a “scope” or outline of its
contents. The scope refers to the outline of what the draft environmental impact statement will
contain. The process of creating an outline is called “scoping” to develop a written outline or
“scope” of topics and analyses of potential environmental impacts of an action that will be
addressed in the draft GEIS and how they will be studied. The job of scoping is to narrow issues
that will be addressed in the draft environmental impact statement to ensure that it will be a
concise, accurate and complete document that is adequate for public review. DEC’s SEQR
Handbook describes the scoping process in greater detail.
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DEC published a draft scope in January 2024 and provided a 30-day period for the public to
review and provide written comments. While the legislation is prescriptive as to the minimum
scope and topics the GEIS shall address, release of the draft scope ensured an opportunity for
public input. A response to those comments is included as an attachment to this final scope.
This final scope will serve as the outline of the GEIS.

. DESCRIPTION OF PROPOSED ACTION

Cryptocurrencies (also known as “crypto assets”) are digital currencies that are implemented
using cryptographic techniques. The energy intensity of the specific technology used to
generate or “mine” for cryptocurrency, as well as how the associated energy is generated, are
key factors in assessing overall environmental impacts. Some cryptocurrency technologies
currently require a considerable amount of electricity for “mining.” Nearly all electricity usage for
cryptocurrency mining is driven by consensus mechanisms: the distributed ledger technologies
used to mine and verify crypto assets. Currently, the dominant consensus mechanism is called
proof-of-work. The proof-of-work mechanism is designed to require more computing power as
more entities attempt to validate transactions for coin rewards. Since more computing power is
required by design, this also means that utilization of the proof-of-work mechanism is inherently
energy intensive regardless of the source of electric energy. If the associated electric energy is
generated using fossil fuels, then this mechanism will also contribute to increased greenhouse
gas emissions.!

. POTENTIALLY SIGNIFICANT IMPACTS

The following are impacts that the draft GEIS will consider based on the requirements of
Chapter 628 of the Laws of 2022. Section 3 of the law requires that the GEIS address, at a
minimum, ten topics. Due to the nature of these topics and the requirement under the Climate
Leadership and Community Protection Act (CLCPA or Climate Act) that the electricity sector be
zero emissions by 2040, the evaluation of these ten topics will be focused on cryptocurrency
mining operations that have on-site generation capacity to meet their electricity needs. Issues
related to operations that wholly or substantially utilize grid-supplied electricity will also be
addressed, to the extent practicable, as a potential source of new demand. The following list
states these topics and describes the extent and quality of information needed to adequately
address each impact. In evaluating impacts, DEC will principally rely on publicly available
sources of information and to the maximum extent practicable use information from multiple
sources where available.

1. The number and location of existing cryptocurrency mining operations that use proof-of-
work authentication methods to validate blockchain transactions in the state
a. The GEIS will utilize data from existing sources to determine the number and
location of existing cryptocurrency mining operations
b. The GEIS will identify large commercial cryptocurrency mining operations
2. The amount of electric energy consumed by each cryptocurrency mining operation that
uses proof-of-work authentication methods to validate blockchain transactions
a. The GEIS will include a database of electric generation capacity at existing
operations using data that is readily available from existing sources

1 OSTP (2022). Climate and Energy Implications of Crypto-Assets in the United States. White House Office of
Science and Technology Policy. Washington, D.C. September 8, 2022.
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The sources of electric energy consumed by each cryptocurrency mining operation that
uses proof-of-work authentication methods to validate blockchain transactions and the
type of fuel used by each energy source
a. The GEIS will use existing data to determine the source of electric energy
consumed by each facility and organize that data by energy source, including but
not limited to natural gas, fuel oil, hydropower, or other renewable energy
The amount of greenhouse gas emissions and co-pollutants released by each energy
source attributable to providing electric energy to cryptocurrency mining operations that
use proof-of-work authentication methods to validate blockchain transactions
a. The GEIS will utilize the generation capacity data from number 2 above and the
energy source data from number 3 above to calculate potential greenhouse gas
emissions and co-pollutant data for each operation
b. This data will be calculated using greenhouse gas emissions factors published by
DEC, as well as any available permit information (e.g., Title V air pollution control
permits issued subject to 6 NYCRR Part 201)
The anticipated increase, if any, of cryptocurrency mining operations that use proof-of-
work authentication methods to validate blockchain transactions in the state and the
anticipated expansion, if any, of existing operations
a. The GEIS will utilize existing sources to identify or make reasonable projections
on the potential for new operations or expansion of existing operations based
upon the data from number 1 above
b. To the extent practicable, this may also include a literature review related to
basic market research on the general state of proof-of-work cryptocurrency
mining operations in New York and elsewhere in the United States
The potential impacts of electric energy consumption by cryptocurrency mining
operations that use proof-of-work authentication methods to validate blockchain
transactions on the state’s ability to meet the greenhouse gas emission reduction goals
set forth in article seventy-five of the environmental conservation law
a. To the extent practicable, the GEIS will utilize the data from number 4 and 5
above to estimate potential greenhouse gas emissions in 2030 and 2050 from
cryptocurrency mining operations
b. The GEIS will explain the context surrounding climate change in New York,
including the Climate Act that requires reductions in greenhouse gas emissions
by 2050, with an interim 2030 mandated target
c. The GEIS will utilize existing data sources related to implementing the Climate
Act to estimate potential impacts of cryptocurrency mining grid connections
The amount of water usage, water quality and other ecological impacts, if any, of cooling
water use by cryptocurrency mining operations that use proof-of-work authentication
methods to validate blockchain transactions
a. The GEIS will describe the various water-cooling technologies typically used by
cryptocurrency mining operations, which may include open-loop cooling, closed-
loop systems that use evaporative cooling, or dry cooling methods
b. The GEIS will discuss the impacts of raw water intake for cooling purposes on
aquatic species
c. The GEIS will discuss the impacts on overall water quality including from
elevated temperature in receiving waters from facility cooling and discharge of
any other pollutants
The potential public health impacts, if any, due to reduced air and water quality in
communities near cryptocurrency mining operations that use proof-of-work
authentication methods to validate blockchain transactions
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a. The GEIS will provide an overview of air quality control regions and attainment
levels with air quality standards, and the state of overall air quality in New York,
as well as the location and overall quality of water sources in proximity to the
identified cryptocurrency mining operations identified in this process

b. The GEIS will utilize data from number 4 above to characterize greenhouse gas
emissions and co-pollutants emissions released by each energy source
attributable to providing electric energy to cryptocurrency mining operations that
reduce air quality

c. The GEIS will utilize data from number 7 above to characterize any potential
water quality impacts by cryptocurrency mining operations

d. The GEIS will use existing data and studies to describe how reduced air and
water quality may impact public health, including in disadvantaged communities?

e. The GEIS will utilize data from number 1 above to determine facility locations
relative to disadvantaged communities

9. The potential statewide public health impacts, if any, from increased greenhouse gas
emissions released by cryptocurrency mining operations that use proof-of-work
authentication methods to validate blockchain transactions

a. The GEIS will use existing data and studies to describe the impact of greenhouse
gas emissions, such as carbon dioxide and methane, on public health

10. The social and economic costs and benefits, if any, of cryptocurrency mining operations
that use proof-of-work authentication methods to validate blockchain transactions

a. To the extent practicable, the GEIS will provide an overview of the social and
economic costs and benefits of proof-of-work cryptocurrency mining operations in
New York and elsewhere in the United States using case studies or other publicly
available studies

b. The draft GEIS will utilize the Value of Carbon guidance developed by DEC? to
estimate the societal damages incurred as a result of the greenhouse gases
released calculated for number 4 above

c. The discussion of social and economic impacts in the GEIS are expected to be
gualitative and include an overview of the type and magnitude of potential costs
and benefits

IV.  AVOIDANCE, MINIMIZATION, AND MITIGATION MEASURES

In addition to identifying any potential impacts, the draft GEIS will evaluate and make
recommendations on opportunities to avoid, minimize, or mitigate the significance of impacts. In
the development of these measures, the lead agency will review or consider policies, programs,
or regulations that other jurisdictions have proposed or implemented. Some or all
recommendations may be outside of DEC’s authority to implement. Authority to implement
recommendations may be with other agencies or the Legislature.

As may be further developed or added to in the GEIS process, potential mitigation measures
include the following:

2 The Climate Act defines disadvantaged communities as “communities that bear burdens of negative public health
effects, environmental pollution, impacts of climate change, and possess certain socioeconomic criteria, or comprise
high concentrations of low- and moderate-income households.” More information on how disadvantaged communities
were identified in New York State, along with a list and map of communities, can be found at
https://climate.ny.gov/Resources/Disadvantaged-Communities-Criteria.

3 New York State Department of Environmental Conservation (2021). Establishing a Value of Carbon: Guidelines for
Use by State Agencies. Accessed at https://extapps.dec.ny.gov/docs/administration_pdf/vocguide23final.pdf.
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1. Mitigation measures to reduce or eliminate the impact that cryptocurrency mining
operations may have on the achievement of the greenhouse gas emissions reduction
requirements in the Climate Act could include the requirement to utilize primarily or
solely grid-supplied electricity or on-site renewable energy or zero-emission resources.

2. Mitigation measures to reduce or eliminate the impact that cryptocurrency mining
operations may have on air quality could include the requirement to utilize primarily or
solely grid-supplied electricity or on-site renewable energy or zero-emission resources to
minimize impacts from greenhouse gas and co-pollutant emissions that result from the
combustion of fossil fuels.

3. Mitigation measures to reduce or eliminate the impact that these cryptocurrency mining
operations may have on water quality could include the requirement to reduce thermal
load, thereby eliminating the need for large raw water intakes for cooling that may have
negative impacts on water quality and aquatic species.

4. For any potential socio-economic impacts identified as part of the GEIS, targeted
mitigation measures should be identified. This may include measures to eliminate any
adverse impacts to host communities.

V. ALTERNATIVES

The draft GEIS will discuss alternatives to maintaining the existing state of cryptocurrency
mining operations that use proof-of-work authentication methods to validate blockchain
transactions in New York, including the no action alternative. The goal of analyzing alternatives
in a GEIS is to investigate means to avoid or reduce potentially adverse environmental impacts
identified in the environmental impact statement.

The alternatives discussion may overlap or be consolidated with the discussion of avoidance,
minimization, and mitigation measures since the purpose of an alternative is to avoid or
minimize impacts. The “no action” alternative must always be discussed to provide a baseline
for evaluation of impacts and comparisons of other impacts of alternatives. The substance of the
no action discussion should be a description of the likely circumstances if no governmental
action is taken. The existing state of these cryptocurrency mining operations includes the
number of facilities, current electric energy consumption, and current level of greenhouse gas
and co-pollutant emissions.

As may be further developed or added to in the GEIS process, alternatives include the following:

1. No action alternative.

2. Transition of the industry to utilizing renewable or zero-emission energy resources for
electricity.

3. Limit, or limit the expansion of, cryptocurrency mining operations that use proof-of-work
authentication methods or require the use of alternative technologies that reduce energy
consumption, such as proof-of-stake mining. Proof-of-stake verification is an alternative
mechanism of securing cryptocurrency transactions that does not require machines to
solve the same volume of complex puzzles,and hence uses only a small fraction of
proof-of-work algorithms.*

4 DeRoche, M., Fisher, J., Thorpe, N., and Wachspress, M. (2022).The Energy Bomb: How Proof-of-Work
Cryptocurrency Mining Worsens the Climate Crisis and Harms Communities Now.
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VI.  CUMULATIVE IMPACTS

This section of the draft GEIS will evaluate the potential cumulative impacts of these
cryptocurrency mining operations from an environmental policy basis on a statewide, long-term
perspective.

VIl.  OTHER INFORMATION

The draft GEIS will contain other generic components, listed below.

1.

2.

Executive Summary: Brief description of the study and a summary of the potential
impacts, mitigation measures, and reasonable alternatives.
Unavoidable adverse impacts that cannot be mitigated: Summary and description of the
significance of all impacts for which mitigation is either not available, feasible, or
insufficient to completely mitigate the impact.
Irreversible and irretrievable commitment of resources: Evaluation of finite resources,
such as natural gas, including the consideration of the consumption of limited energy
production capacity by cryptocurrency mining operations as compared to alternative
economic activities or uses of those resources. As the draft GEIS explores the amount of
electric energy consumed by cryptocurrency mining operations that use proof-of-work
authentication methods to validate blockchain transactions and any potential future
expansion of those operations, it may be important to understand the impact to the
electricity grid if these operations solely utilized grid-supplied electricity. This would be
considered in the context of New York’s overall climate strategy as it electrifies certain
sectors and transitions to a clean energy economy.
References and list of acronyms
Glossary of terms
List of appendices, which may include:

a. Final Scope

b. Correspondence

c. Energy consumption data of existing operations

d. Potential growth in operations energy consumption data

e. Air and water resources data

f. Socio-economic data
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ATTACHMENT A

State Environmental Quality Review Act — Public Scoping Document for Generic
Environmental Impact Statement on Cryptocurrency Mining Operations

Response to Public Comments

The New York State Department of Environmental Conservation (DEC) published a draft public
scoping document for a Generic Environmental Impact Statement (GEIS) on cryptocurrency
mining operations that use proof-of-work authentication methods to validate blockchain
transactions in January 2024. DEC provided a 30-day period for the public to review and
provide written comments. While the legislation that requires this GEIS (Chapter 628 of the
Laws of 2022) is prescriptive as to the minimum scope and topics the GEIS shall address,
release of the draft scope ensured an opportunity for public input. The following is a summary of
comments and responses to those comments.

Commenter Summary

1. Susan Crowell

2. Seneca Lake Guardian coalition

3. Ewelina Czapla on behalf of Digital Power Network

4. Ashton Soniat on behalf of North Country Colocation Services

5. Mandy DeRoche on behalf of Earthjustice and coalition including Seneca Lake
Guardian, Clean Air Coalition of Western New York, Climate Reality Finger Lakes
Greater Region NY Chapter, Food and Water Watch, Campaign for Renewable Energy,
Sierra Club Atlantic Chapter, Fossil Free Tompkins, FracTracker Alliance, Grassroots
Environmental Education, Frackbusters NY, Sustainable Finger Lakes, and Committee
to Preserve the Finger Lakes

Yvonne E. Hennessey, Esq. (Barclay Damon) on behalf of Greenidge Generation, LLC
Bryan Daugherty on behalf of BSV Blockchain

William B. Mattingly on behalf of Sierra Club Finger Lakes Group

9. Ken Pokalsky on behalf of The Business Council

© N

Draft Public Scope Comments and Responses

Overall

Comment 1: The GEIS should consider increased future electricity usage and balance that with
Climate Act-mandated greenhouse gas emission reductions. (Commenter 2)

Response 1: Comment noted. The scope inherently covers these considerations.

Comment 2: The scope should elaborate on the depth and breadth of analysis of grid-connected
facilities. (Commenter 3)

Response 2: DEC modified the scope to clarify the intent for the GEIS to include impacts of grid-
connected facilities.
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Comment 3: The GEIS should consider the impacts operations that utilize grid-supplied power
in addition to those that operate behind-the-meter. (Commenter 5)

Response 3: DEC modified the scope to clarify the intent for the GEIS to include impacts of
both.

Comment 4: DEC should notice a revised draft scope. (Commenter 6)

Response 4: Comment noted. The Commenter has not presented a valid reason to re-notice the
scope and DEC is not aware of any such reason to do so.

Comment 5: The scope should not consider “alternative economic activities or uses of those
resources” as part of the discussion on irreversible and irretrievable commitment of resources.
(Commenter 9)

Response 5: Comment noted. In the GEIS, DEC expects to discuss and acknowledge finite
resources, such as natural gas, and the various activities that may utilize them. DEC also
expects to discuss the “social and economic costs and benefits, if any, of cryptocurrency mining
operations...” (Potentially Significant Impacts #10) pursuant to Chapter 628 of the Laws of 2022.
It is beyond the scope of the GEIS to make value statements on various economic activities.

Potentially Significant Impacts

Comment 6: The GEIS should consider the opportunities for cryptocurrency mining operations
to support renewable energy and greenhouse gas emission reduction goals. (Commenter 3, 4)

Response 6: Comment noted. These points will be considered as part of the overall discussion
on potential alternatives.

Comment 7: The GEIS should study the impact that cryptocurrency mining operations have on
electricity grid reliability. (Commenter 3, 4, 5)

Response 7: DEC will consider these impacts to the extent practicable, in coordination with the
Department of Public Service, under Potentially Significant Impacts #6 (the potential impacts of
electric energy consumption by cryptocurrency mining operations that use proof-of-work
authentication methods to validate blockchain transactions on the state’s ability to meet the
greenhouse gas emission reduction goals set forth in article seventy-five of the environmental
conservation law).

Comment 8: The GEIS should consider the direct and indirect economic benefits and impacts of
cryptocurrency mining businesses. (Commenter 4)

Response 8: The scope includes an evaluation of the “social and economic costs and benefits,
if any, of cryptocurrency mining operations...” (Potentially Significant Impacts #10).

Comment 9: The GEIS should review “large load” interconnection requests in relation to overall
grid impacts. (Commenter 5)

Response 9: This is considered as part of the overall evaluation of the potential impacts of
operations that utilize grid-supplied power.
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Comment 10: The GEIS should investigate claims of renewable energy usage made by all
mining facilities and clarify the extent to which cryptocurrency mining diverts resources from
public need. (Commenter 5)

Response 10: In the GEIS, DEC expects to identify those facilities that are grid-connected and
which utilize behind-the-meter electricity, along with the associated region and/or utility zone. It
is beyond the scope of a GEIS to make determinations on power allocations for any businesses
in New York or to investigate renewable energy claims made by individual entities.

Comment 11: The GEIS should consider the impact that operations that utilize grid-supplied
power have on air pollution in disadvantaged communities. (Commenter 5)

Response 11: The scope includes an evaluation of the “potential public health impacts, if any,
due to reduced air and water quality in communities near cryptocurrency mining operations...”
(Potentially Significant Impacts #8). DEC modified the scope to specify that the discussion of
impacts will consider the location of cryptocurrency mining operations relative to disadvantaged
communities.

Comment 12: The GEIS should include a “marginal emissions analysis.” (Commenter 5)

Response 12: Comment noted. The scope includes an evaluation of the “amount of greenhouse
gas emissions and co-pollutants released by each energy source attributable to providing
electric energy to cryptocurrency mining operations...” (Potentially Significant Impacts #4).

Comment 13: The draft scope lacks identification of the extent and quality of information needed
to address each impact. It is also lacking any specificity with respect to the identification of
information or data that should be included in an appendix. (Commenter 6)

Response 13: Comment noted. A statement has been added describing in general terms the
extent and quality of information needed to address each impact. The draft scope describes the
types of information that will be utilized to discuss impacts.

Comment 14: The GEIS should fully analyze the economic benefits cryptocurrency mining
operations create; the draft scope suggests a pre-determined outcome of the GEIS.
(Commenter 6)

Response 14: Comment noted. The scope is guided by Chapter 628 of the Laws of 2022 and
includes an evaluation of the “social and economic costs and benefits, if any, of cryptocurrency
mining operations...” (Potentially Significant Impacts #10).

Avoidance, Minimization, and Mitigation Measures
Comment 15: The GEIS should consider additional mitigation measures. (Commenter 2, 5, 8)

Response 15: The list of potential mitigation measures in the scope is not exhaustive and the
GEIS may evaluate additional reasonable mitigation measures.

Comment 16: The GEIS should evaluate the adequacy of mitigation measures in remedying
broad impacts of cryptocurrency mining operations. (Commenter 5)

Response 16: The purpose of discussing potential avoidance, minimization, and mitigation
measures in a GEIS is to address avoidance of impacts.
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Alternatives

Comment 17: The GEIS should consider the unique differences between proof-of-work mining
and proof-of-stake mining. (Commenter 3, 4)

Response 17: Comment noted. These points will be considered as part of the overall discussion
on potential alternatives.

Comment 18: The scope should allow for additional alternatives to be considered in the GEIS.
(Commenter 6, 9)

Response 18: Comment noted. DEC modified the scope to clarify that the GEIS may consider
alternatives not specifically listed in the scope.

Indirectly Related to Scope

Comment 19a: The impacts of cryptocurrency mining operations outweigh any benefits for the
Finger Lakes region and for New York State residents. (Commenter 1)

Comment 19b: A ban on proof-of-work consensus mechanisms will eliminate the benefits the
mining companies provide in New York State. (Commenter 3)

Comment 19c: Sustainable blockchain technology development aligns closely with the
objectives of the GEIS. (Commenter 7)

Response 19: Comments noted. In the GEIS, DEC expects to evaluate the overall impacts of
cryptocurrency mining operations that use proof-of-work authentication methods to validate
blockchain transactions, as described in Section Ill. Potentially Significant Impacts.
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Appendix B. Table 1. Known Cryptocurrency Mining Operations in New York State

Is the facility Classified as a
. . . "Large Commercial Is the facility located
Number Parent Company Cryptocurrenf:y LIRIE Town County Electric Capacity (MW) Reference f°.’ Electric Electric Di::and Cryptocurrency Mining within a disadvantaged
Operation Capacity (MWh) g n
Operation"” (i.e., equal to or community?
greater than 10 MW)
1 Atlas Holdings, LLC (EIEETEED EEICEIEn Dresden Yates 112.5 NYISO** 985,500 Yes Yes
Holdings Inc.
2 Digihost T E‘;ﬁ:;a County |  \orth Tonawanda Niagara 68.5 NYISO™ 600,060 Yes No
3 Albany Engineering MEETETIEL D ElieE SE Mechanicville Saratoga 38 NYISO** 33,288 No No
Corporation Station
4 Terawulf Lake Mariner Facility Barker Niagara 110 GEM 963,600 Yes Yes
5 Blockfusion North East Data, LLC Niagara Falls Niagara 50 GEM 438,000 Yes Yes
Massena Complex (formerly
6 Coinmint/Riot Blockchain ”Alooa Bt Slnelitzy Massena St. Lawrence 435 GEM 3,810,600 Yes Yes
Facility)/North Country Data
Center
7 Coinmint C°'”m'”tF2';'i’"tg,” Celiny Plattsburgh Clinton 10 GEM 87,600 Yes Yes
8 Digihost Digihost American Axle Erie Buffalo Erie 42 GEM 367,920 Yes Yes
County (‘Digifactory1’)
9* US Bitcoin Corporation US Bitcoin Corporation Niagara Falls Niagara 27.5 GEM 240,900 Yes Yes
10 Upstate Shredding Viridium Owego Tioga 10 GEM 87,600 Yes No
11 Zafra, LLC Imperial Mill Plattsburgh Clinton 8 GEM 70,080 No Yes

Note: In addition to listed PoW CMOs, Bathhouse Williamsburg (Brooklyn), Bathhouse Flatiron (New York), Petawatt (Carthage), and Terawulf (Lansing) were identified during this evaluation, but were excluded from the analysis due to unknown or non-

operational status.

*The exact electric capacity value is unknown. The Global Energy Monitor resource provided a range (5 — 50 MW) for the US Bitcoin Corporation Facility; the table includes the midpoint (27.5 MW) of the range.

**New York Independent System Operator. 2024 Load & Capacity Data Report - Gold Book. Apr. 2024, www.nyiso.com/documents/20142/2226333/2024-Gold-Book-Public.pdf/170c7717-1e3e-e2fc-0afb-44b75d337ec6

***Electric Demand is based on an estimated operating time of 8,760 hours per year and the electric capacity data.

GEM References:

1.
. Global Energy Monitor. Mechanicville Hydroelectric Plant. 12 July 2022, www.gem.wiki/Mechanicville Hydroelectric Plant

= O O 00 N O g &~ W N

a

Global Energy Monitor. Greenidge Generation Yates County Facility. 21 July 2022, www.gem.wiki/Greenidge Generation Yates County facility

. Global Energy Monitor. Digihost Fortistar Niagara County Facility. 22 July 2022, www.gem.wiki/Digihost Fortistar Niagara County facility

. Global Energy Monitor. Lake Mariner Facility. 15 July 2022, www.gem.wiki/Lake Mariner_facility

. Global Energy Monitor. North East Data LLC Niagara Facility. 13 July 2022, www.gem.wiki/North East Data LLC Niagara facility

. Global Energy Monitor. Massena Complex. 22 July 2022, www.gem.wiki/Massena Complex

. Global Energy Monitor. Coinmint Clinton County Facility. 15 July 2022, www.gem.wiki/Coinmint Clinton count:

facilit:

. Global Energy Monitor. Digihost American Axle Erie County Facility. 13 July 2022, www.gem.wiki/Digihost American_Axle Erie_County facility

. Global Energy Monitor. US Bitcoin Corporation Niagara County Facility. 12 July 2022, www.gem.wiki/US Bitcoin Corporation Niagara County facility

. Global Energy Monitor. Viridium Tioga County Facility. 14 July 2022, www.gem.wiki/Viridium_Tioga County_facility

. Global Energy Monitor. Zafra Clinton County Facility. 15 July 2022, www.gem.wiki/Zafra Clinton Count

facilit:
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Appendix B.

Table 2. Electric Demand of Known Cryptocurrency Mining Operations in New York State

Reference for Electric

Number Parent Company Cryptocurrency Mining Operation Town County Electric Capacity (MW) Capacity Electric Demand (MWh)***
1 Atlas Holdings, LLC Greenidge Generation Holdings Inc. Dresden Yates 112.5 NYISO** 985,500
2 Digihost Fortistar Niagara County Facility North Tonawanda Niagara 68.5 NYISO** 600,060
d Albany Engineering Corporation Mechanicville Hydroelectric Station Mechanicville Saratoga 3.8 NYISO** 33,288
4 Terawulf Lake Mariner Facility Barker Niagara 110 GEM 963,600
5 Blockfusion North East Data, LLC Niagara Falls Niagara 50 GEM 438,000
6 Coinmint/Riot Blockchain Massena Complex (f‘ggi't'ryy’g‘;‘t’: CE:::eSrme'te' Facilty)/North Massena St. Lawrence 435 GEM 3,810,600
7 Coinmint Coinmint Clinton County Facility Plattsburgh Clinton 10 GEM 87,600
8 Digihost Digihost American Axle Erie County (‘Digifactory1’) Buffalo Erie 42 GEM 367,920
9* US Bitcoin Corporation US Bitcoin Corporation Niagara Falls Niagara 275 GEM 240,900
10 Upstate Shredding Viridium Owego Tioga 10 GEM 87,600
1 Zafra, LLC Imperial Mill Plattsburgh Clinton 8 GEM 70,080

Total Electric Capacity (MW): 877.3

Note: In addition to listed PoW CMOs, Bathhouse Williamsburg (Brooklyn), Bathhouse Flatiron (New York), Petawatt (Carthage), and Terawulf (Lansing) were identified during this evaluation, but were excluded from the analysis due to unknown or non-
operational status.

*The exact electric capacity value is unknown. The Global Energy Monitor resource provided a range (5 — 50 MW) for the US Bitcoin Corporation Facility; the table includes the midpoint (27.5 MW) of the range.

**New York Independent System Operator. 2024 Load & Capacity Data Report - Gold Book. Apr. 2024, www.nyiso.com/documents/20142/2226333/2024-Gold-Book-Public.pdf/170c7717-1e3e-e2fc-0afb-44b75d337ec6

***Electric Demand is based on an estimated operating time of 8,760 hours per year and the electric capacity data.

GEM References:
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. Global Energy Monitor. Greenidge Generation Yates County Facility. 21 July 2022, www.gem.wiki/Greenidge Generation Yates County_facility

. Global Energy Monitor. Mechanicville Hydroelectric Plant. 12 July 2022, www.gem.wiki/Mechanicville_Hydroelectric Plant

. Global Energy Monitor. Digihost Fortistar Niagara County Facility. 22 July 2022, www.gem.wiki/Digihost Fortistar Niagara County facility

. Global Energy Monitor. Lake Mariner Facility. 15 July 2022, www.gem.wiki/Lake Mariner_facility

. Global Energy Monitor. North East Data LLC Niagara Facility. 13 July 2022, www.gem.wiki/North East Data LLC Niagara_ facility

. Global Energy Monitor. Massena Complex. 22 July 2022, www.gem.wiki/Massena Complex

. Global Energy Monitor. Coinmint Clinton County Facility. 15 July 2022, www.gem.wiki/Coinmint_Clinton_county_facility

. Global Energy Monitor. Digihost American Axle Erie County Facility. 13 July 2022, www.gem.wiki/Digihost American Axle Erie County facility
. Global Energy Monitor. US Bitcoin Corporation Niagara County Facility. 12 July 2022, www.gem.wiki/US_Bitcoin_Corporation Niagara County_facility

. Global Energy Monitor. Zafra Clinton County Facility. 15 July 2022, www.gem.wiki/Zafra_Clinton County_facility

. Global Energy Monitor. Viridium Tioga County Facility. 14 July 2022, www.gem.wiki/Viridium_Tioga County facility
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Appendix B. Table 3. The Electrical Energy Source and Fuel Type of Known Cryptocurrency Mining Operations in New York State

Number Parent Company Cryptocurrency Mining Operation Town County Fuel Type Electrl(t':w(v:va)pamty Refereg(a:z;c;;'t?ectnc Electric Demand (MWh)*** Region Utility
Site Specific Fuel Type
PTID: 23583
Fuel Type 1: Natural Gas
1 Atlas Holdings, LLC Greenidge Generation Holdings Inc. Dresden Yates 112.5 NYISO** 963,600 Finger Lakes -
Fuel Type 2: Wood and/or Wood
Water
PTID: 323836
2 Digihost Fortistar Niagara County Facility North Tonawanda Niagara Fuel Type 1: Natural Gas 68.5 NYISO** 963,600 Western New York -
Fuel Type 2: Fuel Oil No. 2
PTID: 23643
. . . L . . L Unit Type: Hydro . )
3 Albany Engineering Corporation Mechanicville Hydroelectric Station Mechanicville Saratoga 3.8 NYISO** 963,600 Capital Region -
Fuel Type 1: Water
Fuel Type 2: NA
Grid Connected Facilities - Assumed Statewide Energy Blend
4 Terawulf Lake Mariner Facility Barker Niagara 110 GEM 963,600 Western New York National Grid
5 Blockfusion North East Data, LLC Niagara Falls Niagara 50 GEM 438,000 Western New York National Grid
6 Coinmint/Riot Blockchain Massena Complex (formerly Alcoa East Massena St. Lawrence 435 GEM 3,810,600 North Count Municipal Utility: Massena
Smelter Facility)/North Country Data Center ’ T ry P Y
L L. i - . Qil: 0.3%; Natural Gas 45.1%; . .
7 Coinmint Coinmint Clinton County Facility Plattsburgh Clinton Nuclear 22.9%; Hydro 23.7%; 10 GEM 87,600 North Country Municipal Utility: Plattsburgh
Biomass: 1.4%; Solar 1.8%;
Geothermal: 0.0%; Wind 4%;
8 Digihost DIglnestAT2ilEeh (33 121D (el Buffalo Erie Other Unknown Purchased Fuel: 42 GEM 367,920 Western New York National Grid
(‘Digifactory1’) 0.8%
9* US Bitcoin Corporation US Bitcoin Corporation Niagara Falls Niagara 27.5 GEM 240,900 Western New York National Grid
10 Upstate Shredding Viridium Owego Tioga 10 GEM 87,600 Southern Tier NYS Electric and Gas
11 Zafra, LLC Imperial Mill Plattsburgh Clinton 8 GEM 70,080 North Country Municipal Utility: Plattsburgh

Note: In addition to listed PoW CMOs, Bathhouse Williamsburg (Brooklyn), Bathhouse Flatiron (New York), Petawatt (Carthage), and Terawulf (Lansing) were identified during this evaluation, but were excluded from the analysis due to unknown or non-operational status.

*The exact electric capacity value is unknown. The Global Energy Monitor resource provided a range (5 — 50 MW) for the US Bitcoin Corporation Facility; the table includes the midpoint (27.5 MW) of the range.

**New York Independent System Operator. 2024 Load & Capacity Data Report - Gold Book. Apr. 2024, www.nyiso.com/documents/20142/2226333/2024-Gold-Book-Public.pdf/170c7717-1e3e-e2fc-0afb-44b75d337ec6

***Electric Demand is based on an estimated operating time of 8,760 hours per year and the electric capacity data.

GEM References:
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. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.

Greenidge Generation Yates County Facility. 21 July 2022, www.gem.wiki/Greenidge Generation Yates County facility

Mechanicville Hydroelectric Plant. 12 July 2022, www.gem.wiki/Mechanicville_Hydroelectric_Plant

Digihost Fortistar Niagara County Facility. 22 July 2022, www.gem.wiki/Digihost Fortistar Niagara County facility

Lake Mariner Facility. 15 July 2022, www.gem.wiki/Lake Mariner_facility

North East Data LLC Niagara Facility. 13 July 2022, www.gem.wiki/North East Data LLC Niagara facility

Massena Complex. 22 July 2022, www.gem.wiki/Massena_Complex

Coinmint Clinton County Facility. 15 July 2022, www.gem.wiki/Coinmint_Clinton_county facility

Digihost American Axle Erie County Facility. 13 July 2022, www.gem.wiki/Digihost American_Axle Erie County facility

US Bitcoin Corporation Niagara County Facility. 12 July 2022, www.gem.wiki/US_Bitcoin Corporation Niagara County facility

Viridium Tioga County Facility. 14 July 2022, www.gem.wiki/Viridium_Tioga County facility

Zafra Clinton County Facility. 15 July 2022, www.gem.wiki/Zafra Clinton County facility
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https://www.nyiso.com/documents/20142/2226333/2024-Gold-Book-Public.pdf/170c7717-1e3e-e2fc-0afb-44b75d337ec6.
https://www.gem.wiki/Greenidge_Generation_Yates_County_facility
https://www.gem.wiki/Greenidge_Generation_Yates_County_facility
https://www.gem.wiki/Greenidge_Generation_Yates_County_facility
https://www.gem.wiki/Greenidge_Generation_Yates_County_facility
https://www.gem.wiki/Greenidge_Generation_Yates_County_facility
https://www.gem.wiki/Greenidge_Generation_Yates_County_facility
https://www.gem.wiki/Greenidge_Generation_Yates_County_facility
https://www.gem.wiki/Greenidge_Generation_Yates_County_facility
https://www.nyiso.com/documents/20142/2226333/2024-Gold-Book-Public.pdf/170c7717-1e3e-e2fc-0afb-44b75d337ec6.
https://www.nyiso.com/documents/20142/2226333/2024-Gold-Book-Public.pdf/170c7717-1e3e-e2fc-0afb-44b75d337ec6.

Appendix B. Table 4. Estimated Current Emissions by Facility - In-State

. Electric |Reference for Electric - Nitrous [Carbon Dioxide| Nitrogen Particulate Total Hazardous Hydrogen
Methane | Carbon Dioxide . . . . Total Metals Benzene : Formaldehyde
Number | Parent Company hzzz;;::;’;gn Town County ';';‘:::: Fuel Type Capacity Electric Demand | Facility DECID | Permit Issued To Oxide Equivalent Oxides Matter 2.5 Air Pollutants Chloride v
: 3
(MW) Capacity (MWh) Metric Tons Per Year
Title V Permitted Facility - Emission values (Greenidge from Title V PRR and Fortistar estimated based on Title V permit)‘
PTID: 23583 GREENIDGE
Greenidge GENERATION LLC
1 Atlas Holdings, LLC |Generation Holdings |Dresden Yates Onsite 112.5 NYISO? 985,500 8573600004 |590 PLANT RD PO - 580,010.16 - 582,302.62 139.53 137.62 29.07 - 8.44 2.11 4.56
Inc. BOX 187 DRESDEN,
Fuel Type: NG NY 14441-0187
(primary)
PTID: 323836 FORTISTAR NORTH
TONAWANDA INC
- Fortistar Niagara North . . 5 1070 ERIE AVE
2 Digihost County Facility Tonawanda Niagara Onsite 68.5 NYISO 600,060 9291200059 NORTH 41.88 552,684.51 14.87 560,128.80 14.87 33.38 5.31 0.00 0.06 0.00 3.44
Fuel Type: NG TONAWANDA, NY
(primary) 14120
The emissions for the below facilities are based on 2023 eGrid emission rates.
PTID: 23643
Albany Engineering |Mechanicville L . 5 ~ ~ ~ _ ~ - ~ - ~ ~ ~
3 Corporation Hydroeleatric Station Mechanicville [Saratoga Onsite 3.8 NYISO 985,500 NA NA
Fuel Type: Water
4 Terawulf Lake Mariner Facility |Barker Niagara Grid 110 GEM 963,600 NA NA 6.52 82,413 241 83,596 237.26 11.88 1.56 0.04 0.10 0.41 0.60
. North East Data, . . .
5] Blockfusion LLC Niagara Falls |Niagara Grid 50 GEM 438,000 NA NA 2.96 37,460 1.10 37,998 107.84 5.40 0.71 0.02 0.05 0.19 0.27
Massena Complex
Coinmint/Riot (formerly Alcoa East
6 . Smelter Massena St. Lawrence |Grid 435 GEM 3,810,600 NA NA 25.77 325,904 9.53 330,585 938.24 46.98 6.16 0.16 0.40 1.64 2.36
Blockchain o
Facility)/North
Country Data Center Oil: 0.3%: Natural
Gas 45.1%; Nuclear
- Coinmint Clinton ' ) 22.9%; Hydro 23.7%;
7 Coinmint County Facility Plattsburgh Clinton Grid Biomass: 1.4%: Solar 10 GEM 87,600 NA NA 0.59 7,492 0.22 7,600 21.57 1.08 0.14 0.00 0.01 0.04 0.05
1.8%; Geothermal:
0.0%; Wind 4%;
Digihost American Other Unknown
8 Digihost Axle Erie County Buffalo Erie Grid Purchased Fuel: 42 GEM 367,920 NA NA 249 31,467 0.92 31,919 90.59 4.54 0.59 0.02 0.04 0.16 0.23
(‘Digifactory1’) 0.8%
US Bitcoin US Bitcoin . . .
9 4 ) Niagara Falls |Niagara Grid 275 GEM 240,900 NA NA 1.63 20,603 0.60 20,899 59.31 297 0.39 0.01 0.03 0.10 0.15
Corporation Corporation
10 Upstate Shredding | Viridium Owego Tioga Grid 10 GEM 87,600 NA NA 0.59 7,492 0.22 7,600 21.57 1.08 0.14 0.00 0.01 0.04 0.05
11 Zafra, LLC Imperial Mill Plattsburgh Clinton Grid 8 GEM 70,080 NA NA 0.47 5,994 0.18 6,080 17.25 0.86 0.11 0.00 0.01 0.03 0.04

Note: In addition to listed CMOs, Bathhouse Williamsburg (Brooklyn), Bathhouse Flatiron (New York), Petawatt (Carthage), and Terawulf (Lansing) were identified during this evaluation, but were excluded from the analysis due to unknown or non-operational status.
"The exact electric capacity value is unknown. The Global Energy Monitor resource provided a range (5 — 50 MW) for the US Bitcoin Corporation Facility; the table includes the midpoint (27.5 MW) of the range.

2New York Independent System Operator. 2024 Load & Capacity Data Report - Gold Book. Apr. 2024, www.nyiso.com/documents/20142/2226333/2024-Gold-Book-Public.pdf/170c7717-1e3e-e2fc-0afb-44b75d337ech

3Electric Demand is based on an estimated operating time of 8,760 hours per year and the electric capacity data.

“Emissions for Title V Permitted Facilities are based permit review reports or calculated based on emission factors and equipment size within the facility permit.

GEM References:

A

. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.

Global Energy Monitor.
Global Energy Monitor.

. Global Energy Monitor.

Global Energy Monitor.

. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.

Greenidge Generation Yates County Facility. 21 July 2022,www.gem.wiki/Greenidge Generation Yates County facility

Mechanicville Hydroelectric Plant. 12 July 2022, www.gem.wiki/Mechanicville_Hydroelectric_Plant

Digihost Fortistar Niagara County Facility. 22 July 2022, www.gem.wiki/Digihost Fortistar_Niagara County facility

Lake Mariner Facility. 15 July 2022, www.gem.wiki/Lake Mariner_facilit
North East Data LLC Niagara Facility. 13 July 2022, www.gem.wiki/North East Data LLC Niagara facilit
Massena Complex. 22 July 2022, www.gem.wiki/Massena Complex

Coinmint Clinton County Facility. 15 July 2022, www.gem.wiki/Coinmint_Clinton_county facility

Digihost American Axle Erie County Facility. 13 July 2022, www.gem.wiki/Digihost American Axle Erie_County_facility

US Bitcoin Corporation Niagara County Facility. 12 July 2022, www.gem.wiki/US _Bitcoin_Corporation _Niagara Count
facility
facility

facility

Viridium Tioga County Facility. 14 July 2022, www.gem.wiki/Viridium Tioga Count
Zafra Clinton County Facility. 15 July 2022

gem.wiki/Zafra Clinton Count




Appendix B. Table 5. Estimated Current Emissions by Facility - Out-of-State

. . . o .. .. Nitrous Carbon Dioxide Equivalent
- . Electric Capacity Reference for Electric Carbon Dioxide Emissions Methane Emissions .
Number Parent Company Cryptocurrency Mining Operation Town County Fuel Type . Demand (MWh) . Sk . ek Oxide Emissions (metric Emissions
(Mw) Capacity (metric tons) (metric tons) P . —
tons) (metric tons CO,e)
Site Specific Fuel Type

PTID: 23583

1 Atlas Holdings, LLC Greenidge Generation Holdings Inc. Dresden Yates Fuel Type 1: Natural Gas 112.5 NYISO* 985,500 93,423 2,509 1.0 304,452
Fuel Type 2: Wood and/or Wood
Water

PTID: 323836

3 Digihost Fortistar Niagara County Facility North Tonawanda Niagara Fuel Type 1: Natural Gas 68.5 NYISO** 600,060 56,884 1,528 0.6 185,378
Fuel Type 2: Fuel Oil No. 2
PTID: 23643
. - . L . . L Unit Type: Hydro
3 Albany Engineering Corporation Mechanicville Hydroelectric Station Mechanicville Saratoga 3.8 NYISO** 33,288 - - - o
Fuel Type 1: Water
Fuel Type 2: NA
Grid Connected Facilities - Assumed Statewide Energy Blend
4 Terawulf Lake Mariner Facility Barker Niagara 110 GEM 963,600 41,670 1,110 0.5 135,073
5 Blockfusion North East Data, LLC Niagara Falls Niagara 50 GEM 438,000 18,941 505 0.2 61,397
_ . . Massena Complex (formerly Alcoa East
6 Coinmint/Riot Blockchain Smelter Facility)/North Country Data Center Massena St. Lawrence 435 GEM 3,810,600 164,787 4,391 1.8 534,153
L L . . . Oil: 0.3%; Natural Gas 45.1%;
7 Coinmint Coinmint Clinton County Facility Plattsburgh Clinton Nuclear 22.9%; Hydro 23.7%; 10 GEM 87,600 3,788 101 0.0 12,279
Biomass: 1.4%; Solar 1.8%;
Geothermal: 0.0%; Wind 4%;
8 Digihost Digihost Artlerlc'an Axle ‘Erle County Buffalo Erie Other Unknown Purchased Fuel: 42 GEM 367,920 15,910 424 0.2 51,573
(‘Digifactory1’) 0.8%
9* US Bitcoin Corporation US Bitcoin Corporation Niagara Falls Niagara 275 GEM 240,900 10,418 278 0.1 33,768
10 Upstate Shredding Viridium Owego Tioga 10 GEM 87,600 3,788 101 0.0 12,279
11 Zafra, LLC Imperial Mill Plattsburgh Clinton 8 GEM 70,080 3,031 81 0.0 9,824
Total Sum: 877.3 7,685,148 412,640 11,028 5 1,340,177

Note: In addition to listed PoW CMOs, Bathhouse Williamsburg (Brooklyn), Bathhouse Flatiron (New York), Petawatt (Carthage), and Terawulf (Lansing) were identified during this evaluation, but were excluded from the analysis due to unknown or non-operational status.

*The exact electric capacity value is unknown. The Global Energy Monitor resource provided a range (5 — 50 MW) for the US Bitcoin Corporation Facility; the table includes the midpoint (27.5 MW) of the range.

**New York Independent System Operator. 2024 Load & Capacity Data Report - Gold Book. Apr. 2024, https://www.nyiso.com/documents/20142/2226333/2024-Gold-Book-Public.pdf/170c7717-1e3e-e2fc-0afb-44b75d337ec6

***Electric Demand is based on an estimated operating time of 8,760 hours per year and the electric capacity data.

****Estimated out-of-state emissions are calculated using emission rates from the 2024 NYS Statewide GHG Emissions Report: 2022 Emission Rates for Out-of-State Sources (g/MMBtu).

GEM References:
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. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.
. Global Energy Monitor.

Greenidge Generation Yates County Facility. 21 July 2022, https://www.gem.wiki/Greenidge Generation Yates County facility

Mechanicville Hydroelectric Plant. 12 July 2022, https://www.gem.wiki/Mechanicville Hydroelectric Plant

Digihost Fortistar Niagara County Facility. 22 July 2022, https://www.gem.wiki/Digihost Fortistar Niagara County facility

Lake Mariner Facility. 15 July 2022, https://www.gem.wiki/Lake Mariner facility
North East Data LLC Niagara Facility. 13 July 2022, https://www.gem.wiki/North East Data LLC Niagara facility
Massena Complex. 22 July 2022, https://www.gem.wiki/Massena Complex

Coinmint Clinton County Facility. 15 July 2022, https://www.gem.wiki/Coinmint_Clinton county facility

Digihost American Axle Erie County Facility. 13 July 2022, https://www.gem.wiki/Digihost American Axle Erie County facility

US Bitcoin Corporation Niagara County Facility. 12 July 2022, https://www.gem.wiki/US Bitcoin Corporation Niagara County facility

Viridium Tioga County Facility. 14 July 2022, https://www.gem.wiki/Viridium Tioga County facility

Zafra Clinton County Facility. 15 July 2022, https://www.gem.wiki/Zafra Clinton County facility




Appendix B. Table 6.

2030 and 2050 Estimated In-State Emissions

2030 Estimated In-State GHG Emissions

2050 Estimated In-State GHG Emissions

(metric tons per year)4’ 5 (metric tons per year)4’ 5
) 2050
2023 Statewide 2030 Projected Fraeric]
Energy Source' Category Fuel Type Fuel Blend PoWw CMO PoW CMO CO, CH, N,O CO.e CO, CH, N,O CO,e
Percentage (TWh)? (TWhy?
NG 45.10% 3.3 0.0 1,255,364 98 34.2( 1,272,647 - - - -
Fossil Fuels Qil 0.30% 0.02 - 20,061 0 0.4 20,192 - - - -
Subtotal: 45.40% 3.3 0.0 1,275,425 98 34.7] 1,292,839 0 0 0.0 0
) Biomass 1.40% 0.10 77,585 10 6.4 80,139 - - - -
Biomass
Subtotal: 1.40% 0.10 77,585 10 6.4 80,139 0 0 0.0 0
Uranium 22.90% 1.7 - - - - - - - - -
Nuclear
Subtotal: 22.90% 1.7 0.0 0 0 0.0 0 0 0 0.0 0
Other
) Unknown Fuel

Grid =R Type 0.80% - - - - - - - - - -
Subtotal: 0.80% - - 0 0 0.0 0 0 0 0.0 0
Hydro - - - - - - - -

Wind 29.50% 12.0 439
Renewable Solar - - - - - - - -
Geothermal - - - - - - - -
Subtotal: 29.50% 12.0 43.9 0 0 0.0 0 0 0 0.0 0
Grid Subtotal: 171 43.9 1,353,010 109 41.1| 1,372,978 0 0 0.0 0
Fossil Fuels NG 1.6 1.6 1,132,695 42 14.9| 1,142,431| 1,132,695 42 14.91 1,142,431

Onsite

Onsite Subtotal: 1.6 1.6 1,132,695 42 149 1,142,431 1,132,695 42 14.9| 1,142,431
Total 19 45 2,485,705 151 55.9| 2,515,409 1,132,695 42 14.91 1,142,431

"Total TWh projections are based on +143% growth in CMO PoW energy capacity by 2030. Energy capacity in 2050 assumed to be +143% of 2030 levels. See also Section 3.4. Onsite supplied energy is assumed to have

zero growth.

%Grid blend energy sources assumed to be a proportionate breakdown of 2024 grid blend, after subtracting 70% renewable energy for 2030.

%2050 grid assumed to be zero emissions

“Grid connected in-state energy source emissions are based on AP-42 emissions factors and projected PoW CMO capacity. Natural gas was primarily assumed to be consumed in turbines. The natural gas and fuel oil

efficiency factors were based on the US Energy Administration. The biomass factor was approximated based on publically available data.

®Emissions from on-site energy sources are based on current permitted limits since on-site supplied energy is assumed to have zero growth.




Appendix B. Table 7. 2030 and 2050 Estimated Out-of-State Emissions

2030 Estimated Out-of-State GHG Emissions

(metric tons per year)”

2050 Estimated Out-of-State GHG Emissions
(metric tons per year)”

Projected
2030 Projected CMO PoW co, CH, N,O CO,e Co, CH, N,O CO,e
Energy Source’ Category Fuel Type CMO PoW (TWh)? (Twh)?
Grid NG 3.3 0.0 315,139 8,463 3.5 1,026,997 - - - -
Fossil Fuels Qi 0.02 - 3,618 31 0.1 6,246 - - - -
Subtotal: 33 0.0 318,757 8,495 3.6 1,033,243 0 0 0.0 0
Onsite Fossil Fuels 1.6 1.6 150,307 4,037 1.7 489,830 150,307 4,037 1.7 489,830
Subtotal: 1.6 1.6 150,307 4,037 1.7 489,830 150,307 4,037 1.7 489,830
Total: 469,064 12,531 5.2 1,523,073 150,307 4,037 1.7 489,830

Total TWh projections are based on +143% growth in CMO PoW energy capacity by 2030. Energy capacity in 2050 assumed to be +143% of 2030 levels. See also Section 3.4. Onsite
supplied energy is assumed to have zero growth.

%Grid blend energy sources assumed to be a proportionate breakdown of 2024 grid blend, after subtracting 70% renewable energy for 2030.

%2050 grid assumed to be zero emissions

*Out-of-state emissions from fossil fuels (NG, Oil) are estimated based on projected PoW CMO capacity and emission factors from the 2024 NYS Statewide GHG Emissions Report.




Appendix C. Water Resources Data



Appendix C. Table 1. Waterbodies in Proximity to Cryptocurrency Mining Operations

Cryptocurrency Mining

Cryptocurrency Mining Operation

Waterbody F

Waterbody/Waterbodies

Number Parent Company Operation Nearby Waterbody/Waterbodies Segment ID(s) Proximity to Waterbody/Waterbodies Waterbody Use Definition List of Pollutants impaired (Y/N)
Greenidge Generation Source of water supply, primary contact
1 Atlas Holdings, LLC Holﬂings Inc. Seneca Lake, Main Lake, Middle  |0705-0021 0.35 mile recreation, secondary contact recreation, Magnesium, pH, phosphorus, sulfate N
) fishing
3 Digihost IR ’:;ac%;;a Colnty Minor Tribs (OCL;\ZS Tonawanda 0102-0025 0.17 mile Secondary contact recreation, fishing Dissolved oxygen N
2 Alba(?;/rs;lrg;;i:nng Mechanlcglztli-;):]droelectnc Upper Hudson, Main Stem 1101-0042 0.02 mile Secondary contact recreation and fishing PCBs Y
4 Terawulf Lake Mariner Facility Minor Tﬁ)l;etoogir:)omario 0301-0048 0.11 mile Secondary contact recreation, fishing Unassessed N
5 Blockfusion North East Data, LLC Niagara River, Upper, Main Stem  |0101-0006 0.58 mile SEED G ELET L FIER e PCBs, PAHs, Organic Chior., Pesticide Y
secondary contact recreation, fishing
Massena Complex (formerly St. Lawrence River - source of water supply,
6 Coinmint/Riot Alcoa East Smelter Saint Lawrence River, Main Stem  |Raquette River = 0903-0059 Raquette River = 0.28 mile z;ltr]?:ry gndiecondan/eoniaciecaicy) i;Li:thFc{i:Yir-nTmﬁ:il:giBszo?/::g M":: Y
Blockchain Facility)/North Country Data Raquette River St. Lawrence River = 0901-0002 St. Lawrence River = 0.38 mile 9 " . q " L N xygen, Y
Cenitr Raquette River - Primary and secondary Fecal Coliforms, Nitrite, pH
contact recreation, fishing
Saranac River - secondary contact
7 Coinmint Coinmint Clinton County Saranac River, Lower, Main Stem | Saranac River = 1003-0049 Saranac River = 0.55 mile [zf:?;ﬁ:n?nliifr:s-msl%rce i e Saranac River - pH N
Facility Lake Champlain, Main Lake, Middle |Lake Champlain = 1000-0002 Lake Champlain = 0.49 mile N P p? " Lake Champlain - PCBs Y
primary and secondary contact recreation,
fishing
8 Digihost D'géh:jr:t/;?;ir;fa;gﬁ E”e Scajaquada Creek, Middle and Tribs {0101-0033 0.43 mile Secondary contact recreation and fishing Dissolved Oxygen, Fecal Coliform, Phosphorus Y
Gill Creek and tribs - secondary contact
A " " T e = 4 " P . recreation and fishing Gill Creek - Dissolved Oxygen
9 éJS Blthm US Bitcoin Corporation . G|||'Creek and tr|b§ G!" Cree 'andfnbs 1010002 G!" Creek 'andfnbs 0'22 mile Niagara River - source of water supply, Niagara River - PCBs, PAHs, Organic Chlor. Y
orporation Niagara River, Upper, Main Stem  |Niagara River = 0101-0006 Niagara River = 0.35 mile N " . Y
primary and secondary contact recreation, | Pesticide
fishing
Adam Weitsman, . . , . . -
10 Upstate Shredding Viridium Owego Creek and minor tribs 0603-0031 0.06 mile Secondary contact recreation and fishing pH N
11 Zafra, LLC Imperial Mill Saranac River, Lower, Main Stem | 1003-0049 0.14 mile Secondary contact recreation and fishing pH N
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