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Demonstration Regarding Beneficial Use Pursuant to 40 C.F.R. § 257.102(e)(2)(ii)

Greenidge Generation LLC

Greenidge Power Generating Station (C-Pond)

Dresden, New York

Pursuant to 40 C.F.R. § 257.102(e)(2)(ii), Greenidge Generation LLC (“Greenidge”) provides this
demonstration to support a two-year extension of the deadline to initiate closure of the coal combustion
residuals (CCR) surface impoundment known as “C-Pond” located at the Greenidge Power Generating
Station in Dresden, New York.  The C-Pond is an existing CCR surface impoundment and is thus subject
to the U.S. Environmental Protection Agency’s (EPA) regulation of CCR under 40 CFR Part 257 Subpart
D (“CCR Rule”).  With this two-year extension, the deadline for Greenidge to either initiate closure of
the C-Pond or to demonstrate the need for an additional two-year extension under 40 C.F.R. §
257.102(e)(2)(ii) will be October 10, 2027.

Background

Under the CCR Rule, subject to certain exceptions applicable here, “not later than April 11, 2021, an
owner or operator of an existing unlined CCR surface impoundment [was required to] cease placing
CCR and non-CCR wastestreams into such CCR surface impoundment and either retrofit or close the
CCR unit in accordance with the requirements of § 257.102.”  40 C.F.R. § 257.101(a)(1).  That deadline
“does not apply if the owner or operator complies with . . . the alternative closure procedures specified
in § 257.103.” Id. § 257.101(a)(3).

On November 30, 2020, pursuant to 40 C.F.R. § 257.103(f)(2), Greenidge submitted a demonstration to
EPA for a site-specific alternative deadline to cease receiving waste and initiate closure.  Greenidge
Generation, Alternative Disposal Capacity Review, Demonstration of No Alternative Capacity under
257.103(f)(2) (Nov. 2020).  That submission tolled the deadline for the C-Pond to cease receipt of waste.
See 40 C.F.R. § 257.103(f)(3)(ii).  Thus, the cease receipt deadline established in 40 C.F.R. §
257.101(a)(1) did not apply to the C-Pond.

On January 11, 2022, EPA issued an interim decision that Greenidge was ineligible for an extension of
the deadline to cease receipt of waste and proposed to establish a new cease receipt deadline for the C-
Pond.  EPA, Interim Decision, Proposed Date to Cease Receipt of Waste for Greenidge Generation LLC
Based on Interim Ineligibility Determination (Jan. 11, 2022).  EPA never finalized that proposed
decision.  Instead of issuing a final decision on Greenidge’s alternative deadline demonstration, EPA
and Greenidge entered into a Consent Agreement and Final Order on January 9, 2024.  Consent
Agreement and Final Order, In the Matter of: Greenidge Generation LLC, Dock. No. RCRA-02-2024-
7102 (Jan. 9, 2024) (“Consent Order”).  Under the Consent Order, within 180 days of the effective date
of the Consent Order, Greenidge was required to “permanently cease placing CCR or any non-CCR
wastestream(s) into the C-Pond, and thereafter . . . initiate closure of the C-Pond pursuant to its revised
closure plan and 40 C.F.R. § 257.102.” Id. at 8, ¶ 4.  Greenidge has satisfied this requirement because
the C-Pond ceased receipt of waste on October 10, 2023, and will initiate closure pursuant to the
timelines in 40 C.F.R. § 257.102 as provided in this demonstration. See AECOM, Closure Plan, C-Pond
Greenidge Power Generating Station, at 3-4 (Nov. 8, 2023) (“Closure Plan”).
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Pursuant to 40 C.F.R. § 257.102(g), on November 8, 2023, Greenidge prepared a notice of intent to close
the C-Pond and placed the notification in the Operating Record and on its publicly available CCR
website.  Greenidge Generation, CCR Certification: Notice of Intent to Close (Nov. 8, 2023) (“Notice of
Intent to Close”).  That document provided notice of Greenidge’s intent to close the C-Pond by removal
pursuant to 40 C.F.R. § 257.102(c), id., but it did not indicate that Greenidge had initiated closure, nor
did it address beneficial use.  Importantly, the regulatory deadline for preparing the notification is “no
later than the date the owner or operator initiates closure of a CCR unit.”  40 C.F.R. § 257.102(g)
(emphasis added).  Thus, an owner or operator can prepare a notice of intent to close any time prior to
initiating closure, as Greenidge did.

The Consent Order requires Greenidge to close the C-Pond pursuant to 40 C.F.R. § 257.102.  Consent
Order at 8, ¶ 4.  Under 40 C.F.R. § 257.102(e)(2)(i), an “owner or operator must commence closure of a
CCR unit that has not received CCR or any non-CCR waste stream or is no longer removing CCR for
the purpose of beneficial use within two years of the last receipt of waste or within two years of the last
removal of CCR material for the purpose of beneficial use.”  As EPA has explained, this provision is
triggered by “whichever date is later.”  80 Fed. Reg. 21,302, 21,416 & 21,417 (April 17, 2015).

Further, “the owner or operator of the CCR unit may secure an additional two years to initiate closure of
the idle unit provided the owner or operator provides written documentation that the CCR unit . . . will
start removing CCR for the purpose of beneficial use.”  40 C.F.R. § 257.102(e)(2)(ii).  Such
documentation must be supported by “[i]nformation documenting . . . that the  CCR unit can have CCR
removed for the purpose of beneficial use” and “[i]nformation demonstrating that that there is a
reasonable likelihood . . . that CCR can be removed for the purpose of beneficial use.” Id.

Under the regulations, “[t]he timeframes specified in paragraphs (e)(1) and (2) of this section do not
apply” in certain situations, including where the impoundment is closing “as required by § 257.101(a).”
40 C.F.R. § 257.102(e)(4)(ii).  The closure requirement in § 257.101(a) does not apply to C-Pond by
virtue of the alternative disposal capacity demonstration that was timely submitted to EPA.  40 C.F.R. §
257.103(f)(3)(ii) (tolling the deadline to cease receipt of waste under § 257.101(a)).  None of the other
provisions in § 257.102(e)(4) apply to C-Pond, and thus it may close pursuant to the timeframes in §
257.102(e)(1) & (2), as specified in the Consent Order.

Demonstration of Beneficial Use

This demonstration provides the information required by 40 C.F.R. § 257.102(e)(2)(ii).  First, the C-
Pond can have CCR removed for the purpose of beneficial use.  In 2023, Greenidge conducted a
subsurface investigation of C-Pond and its immediate surroundings.  Based on the findings of this
investigation the closure approach Greenidge selected, as outlined in the Closure Plan, is closure by
removal under § 257.102(c). Thus, CCR can be removed from the C-Pond.  Additionally, a recent
investigation at the Greenidge Power Generating Station indicates that CCR stored within the C-Pond
meet the chemical composition requirements to be considered appropriate for beneficial use.

Second, there is a reasonable likelihood that CCR can be removed from the C-Pond for the purpose of
beneficial use.  Industry publications such as the article by Eric Effinger in Ash at Work, Issue 2 of 2021
(Ash Harvesting and Technologies Critical to Boosting SCM Supply) present data showing that
production of CCR in the United States has decreased as the country moves away from coal-fueled power
production while at the same time, demand for CCR from concrete manufacturers had been increasing
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and is expected to continue increase.  This situation has created economically viable conditions for the
harvesting of impounded CCR.  Additionally, domestic production of rare earth elements is a national
priority pursued by the U.S. Department of Energy (DOE) with congressional oversight.  Research
funded by the DOE as outlined in the DOE’s Report to Congress, titled Recovery of Rare Earth Elements
and Critical Materials from Coal and Coal Byproducts and dated May 2022, highlights the technical
feasibility of extracting high purity rare earth elements from low grade sources such as CCR.

According to the Beneficial Use Investigation Memorandum from EnSol, Inc. dated July 3, 2025
(Attachment A to this demonstration), recent concrete viability and rare earth elements testing indicate
that CCR within the C-Pond is appropriate for beneficial use.  Laboratory results for the chemical
analysis specified in ASTM C-618, Standard Specification for Coal Fly Ash and Raw or Calcined
Natural Pozzolan for use in Concrete, confirmed that the chemical composition of CCR in the C-Pond
is considered appropriate for use as a pozzolan.  Further, rare earth element analysis showed that the
CCR in the C-Pond exceeds the minimum target concentration of total rare earth elements for
commercial viability (300 ppm) based on the DOE’s 2022 Report to Congress.  Therefore, a reasonable
likelihood that CCR can be removed from the C-Pond for the purpose of beneficial use has been
established.

Greenidge has also certified that it plans to close the C-Pond by removal in accordance with the Closure
Plan and 40 C.F.R. § 257.102(c). See Notice of Intent to Close.  The Closure Plan outlines the phased
approach for removing CCR from the C-Pond.  As outlined in the projected schedule included in the
Closure Plan, Greenidge is currently conducting activities necessary to prepare the CCR for removal,
such as dewatering the C-Pond. See Closure Plan at 3-4.  Under the Closure Plan’s projected schedule,
removal of CCR is estimated to begin in 2026. See id.

This demonstration is timely because it was prepared and placed in the Operating Record within two
years of the date that the C-Pond ceased receiving waste. See id. § 257.102(e)(2)(ii) (“The owner or
operator must place each completed demonstration . . . in the facility's operating record as required by §
257.105(i)(5) prior to the end of any two-year period.”).

I certify under penalty of law that I have personally examined and am familiar with the information
submitted in this demonstration and all attached documents, and that, based on my inquiry of those
individuals immediately responsible for obtaining the information, I believe that the submitted
information is true, accurate, and complete. I am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment.

Dale Irwin, President of Greenidge Generation LLC   Date





ENSOL, INC.
7/3/2025 E N G I N E E R I N G  +  E N V I R O N M E N T A L 1

Y:\Greenidge Generation LLC\076-A0008 Beneficial Use Study\Investigation Report\Report Memo.docx

M E M O R A N D U M

Date: July 3, 2025

To: Dale Irwin – Greenidge Generation LLC
Wei Tjong – Greenidge Generation Holdings Inc.
Alex Gibson – Greenidge Generation LLC
Chris Krug – Greenidge Generation Holdings Inc.

From: Bethany Acquisto, Ph.D. – EnSol, Inc.

Re: Greenidge Power Generating Station
Beneficial Use Investigation Report

On June 19, 2025, EnSol, Inc. (EnSol) completed an investigation at the Greenidge Power Generating
Station as outlined in the Beneficial Use Sampling Plan (Attachment 1).  The stated objective of the
Investigation was to explore the potential beneficial use of coal ash deposits stored within the extent of the
C-Pond coal combustion residuals (CCR) impoundment.  Four samples of CCR materials were collected
and analyzed for chemical requirements for use in concrete per ASTM C618 and for rare earth elements
(REEs).

Field Activity – June 19, 2025

An overall daily log of the activities, or Daily Observation Report, is provided in Attachment 2.  Three test
pits were excavated in the locations shown in Figure 1.  There was no significant difference between the
actual and planned test pit locations.  Test pits were excavated by City Hill Construction, Inc using a
Caterpillar 320E L Hydraulic Excavator.  Each test pit was logged by EnSol personnel.  The test pit logs
are provided in Attachment 3.  A photo log is provided in Attachment 4.

All three test pits revealed relatively homogenous CCR, mostly fly ash, below varying depths of sandy or
silty brown soils.  The depth of the test pits ranged from 11.5 feet (Test Pit 02) to 15.5 feet (Test Pit 03).
Groundwater levels were measured in Test Pits 01 and 03 at approximately the same level, 13 to 13.5 feet
below ground surface (BGS).  Saturated CCR in Test Pit 02 would not hold its structure and collapsed prior
to completing the log, hence its shallower depth and lack of groundwater level observation.

A total of four composite samples were collected from the excavated spoils during the June 19, 2025 event.
CCR excavated from Test Pits 01 and 02 were observed to be reasonably homogeneous with depth and one
sample was collected from each.  Bottom ash and sand nodules were observed in the deeper (>4.5 feet BGS)
spoils from Test Pit 03 which were not present in the shallower CCR spoils (~1.0 - 4.5 feet BGS).
Therefore, two composite samples were collected from this test pit.

Samples were composited by combining small shovelfuls of CCR materials from multiple locations in the
spoils piles in a five gallon pail, ensuring that the full range in depth was represented, then using a shovel
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to mix.  One quart-size and one gallon-size Ziploc bag was filled from the mixed sample in the five-gallon
pail.  Samples were delivered to UPS for packaging and shipment to the laboratories on the same day.

In addition to the composite samples, five three-gallon pails were collected from the spoils piles from
multiple locations ensuring that the full range in depth was represented.  At Test Pit 03, two sets of five
three-gallon pails were collected, one from the upper 1.0 – 4.5 feet and one from greater than 4.5 feet.
These samples were stored in the Track Hopper House near the covered train tracks.

Field Activity – June 27, 2025

On June 24, 2025 EnSol, Inc was notified by American Engineering Testing that the shipment of samples
was damaged, and two of the four samples were missing, GR-CP-02 and GR-CP-03 (>4.5’).  EnSol
personnel returned to the site on June 27, 2025 to collect replacement samples from the stored 3-gallon
pails.  A composite was made by combining one small shovelful from each of the five stored 3-gallon pails.
Samples again were delivered to UPS on the same day for packaging and expedited shipment to the
laboratory.

Sample Results

The concrete viability test results from x-ray fluorescence analysis of all samples were received from
American Engineering Testing on July 3, 2025.  A summary of the test results is provided in Table 1.  The
full laboratory reports can be found in Attachment 5.

TABLE 1: CONCRETE VIABILITY TESTS FROM JUNE 19, 2025 SAMPLING EVENT
(AMERICAN ENGINEERING TESTING)

Analyte ASTM
Method

Results (%) ASTM
C618

Class F1

Standard

ASTM
C618

Class C2

Standard
GR-CP-01 GR-CP-02 GR-CP-03

(1'-4.5')
GR-CP-03

(>4.5')

Moisture Content C311-22 40.62 52.27 29.74 40.14 3% Max 3% Max
Loss on Ignition C311-22 14.43 18.25 9.14 7.49 12% Max 6% Max

Total Alkali (Na2Oe)
C618-24,

§13 1.42 1.23 1.62 1.72

Silicon Oxide (SiO2) C114-24 43.93 40.89 48.81 51.44

Aluminum Oxide (Al2O3) C114-24 18.37 21.97 22 24.42

Iron Oxide (Fe2O3) C114-24 18.58 11.95 8.76 8.57
Sum of

SiO2+Al2O3+Fe2O3
80.88 74.81 79.57 84.43 70% Min 50% Min

Sulfur Trioxide (SO3) C114-24 0.67 0.33 0.60 0.20 5% Max 5% Max

Calcium Oxide (CaO) C114-24 0.83 1.65 3.95 1.2
Magnesium Oxide (MgO) C114-24 0.62 0.65 1.02 0.89

Sodium Oxide (Na2O) C114-24 0.33 0.28 0.26 0.27

Potassium Oxide (K2O) C114-24 1.65 1.44 2.07 2.21

Notes: 1. Fly ash produced from burning anthracite or bituminous coal.
2. Fly ash produced from burning lignite or subbituminous coal.
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Sample Analysis:
Initial laboratory testing will focus on providing a base evaluation of the CCR for potential beneficial reuse
in concrete and to assess the feasibility of resource recovery. Each sample will be analyzed for methods
listed in Table 1.

TABLE 1 – ANALYTICAL METHODS

Laboratory Sample
Size

Concrete Viability
Tests

Test
Method

ASTM
C618 Class
F Standard

ASTM
C618 Class

C
Standard

American
Engineering Testing

Attn: Cyler Hayes
550 Cleveland Avenue

North
Saint Paul, MN 55114

1 quart

Moisture Content ASTM
D3302

3%
Maximum

3%
Maximum

Loss on Ignition ASTM
C311

12%
Maximum

6%
Maximum

Sulfur Trioxide ASTM
D5016

5%
Maximum

5%
Maximum

Silicon Dioxide,
Aluminum Oxide,

and Iron Oxide

ASTM
D6349

70%
Minimum

50%
Minimum

Laboratory Sample
Size

REE Composition
Testing

Test
Method

DOE Commercial
Viability Target Baseline

Standard
Laboratories, Inc.

Attn: Tim Hutchison
8451 River King Drive

Freeburg, IL 62243

1 gallon

Cerium (Ce)
Dysprosium (Dy)

Erbium (Er)
Europium (Eu)

Gadolinium (Gd)
Holmium (Ho)

Lanthanum (Ln)
Lutetium (Lu)

Neodymium (Nd)
Praseodymium (Pr)

Samarium (Sm)
Scandium (Sc)
Terbium (Tb)
Thulium (Tm)
Ytterbium (Yb)

Yttrium (Y)

ASTM
D6357

>300 ppm total REE
content

The test methods in Table 1 do not include all physical methods needed to evaluate pozzolanic reactivity.
Instead, they will serve as critical first steps to determine whether further investment in more time-
consuming and costly physical tests are warranted.  The 3-gallon bucket sample will be reserved on site at
a location provided by Greenidge Generation for the purpose of this future optional analysis.
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This document shall not be reproduced, except in full, without written approval from American Engineering Testing, Inc. 

Sample Submittal Form 
AET Office Use Only 

AET Proposal/Project No. 

Date Received at AET 

Tracking Number 

Please complete both pages of this form regarding your sample submittal to AET: 

Name 

 Title 

 Email 

 Phone 

Company/Firm Name 

 Street Address 

 City, State  Zip Code 

Project Name 

Project Location 

Project Number 

Purchase Order No. 

A/P Contact & Email 

Billing Address 

Project Background - 
Please provide 
information pertinent to 
your project and request 
for testing 

Bethany Acquisto
Senior Engineer/Environmental Group Leader
bacquisto@ensolinc.com
716-531-1624
EnSol, Inc.
3000 Alt Boulevard
Grand Island, NY 14072
C-Pond
Dresden, NY

Alicia Mundier <amundier@ensolinc.com> 
3000 Alt Blvd., Grand Island, NY 14072

The samples being provided consist of harvested coal 
combustion residuals from a former coal fired power plant 
impoundment.  The samples are expected to be a mixture of fly 
ash, bottom ash, and soil.  The purpose of the project is to 
provide initial information to determine if the material has the 
potential to be used as supplementary cementitious material in 
concrete.  Should this first round of testing produce positive 
results, additional material will be shipped and the physical 
testing requirements of ASTM C618 will be requested. 



AET Sample Submittal Form 
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Attention to AET Rep No. of Samples Enclosed 

Requested Turnaround  Standard       Expedited1 

Item Client Sample ID Sample Type2 Testing Requested 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

The test sample(s) will be retained for a period of at least sixty days from the date of the report. After that time, you authorize 
the sample(s) to be:   
Please provide your Shipping Carrier Account Number: __________________________  

Chain of Custody (if samples are submitted/transferred as evidence for a litigation) 

Relinquished By Company Date Time Received By Company Date Time 

AET 

AET 

1 The availability of Expedited services is not guaranteed unless it is confirmed with the AET Representative prior to receipt of 
samples. Additional fees apply for Expedited services.   
2 Please provide Safety Data Sheets (SDS), if applicable. 

Cyler Hayes

ASTM C618 Std. Chemical Rqmts only

Disposed

4
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