January 21, 2022 CD-2022-023

Mr. Doug Hansen

Director

Division of Waste Management and Radiation Control
195 North 1950 West

Salt Lake City, UT 84114-4880

Subject: EPA ID Number UTD98259889., .:equest for a Site-Specific Treatment
Variance for Wastes Containing High-Subcategory Mercury

Dear Mr. Hansen,

EnergySolutions hereby requests a variance to receive an exemption from Utah
Administrative Code (UAC) R315-268-40(a)(3) for wastes that are characterized with
hazardous waste codes D009 or U151, High Mercury-Organic Subcategory or High
Mercury-Inorganic Subcategory. This request is submitted in accordance with the
requirements of UAC R315-260-19.

The regulatory requirement authorizing this request is found in UAC R315-268-44 which
allows a site-specific variance from an applicable treatment standard provided that the
following condition is met:

UAC R315-268-44(h)(2) It is inappropriate to require the waste to be
treated to the level specified in the treatment standard or by the method
specified as the treatment standard, even though such treatment is
technically possible.

EnergySolutions requests approval to dispose, in EnergySolutions’ Mixed Waste Landfill
Cell, waste containing the D009 or U151 High Mercury-Organic Subcategory and High
Mercury-Inorganic Subcategory hazardous waste codes that have been treated using
stabilization/amalgamation technologies. EnergySolutions will perform the
stabilization/amalgamation treatment on D009 and U151 High Mercury Subcategory
waste streams that have not been treated prior to arrival at the EnergySolutions Clive
facility. At the time of disposal, the waste will be verified to have a mercury
concentration less than 0.2 mg/L using the Toxicity Characteristic Leaching Procedure
(TCLP) or less than 0.25 mg/L. TCLP if the waste is a soil matrix. All actions will be
performed in accordance with EnergySolutions’ state-issued Part B Permit.
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The D009 High Mercury-Organic Subcategory is described in the “Treatment Standards
for Hazardous Waste” table in 40 CFR 268.40 (incorporated into UAC R315-268-40 by
reference). The description is as follows:

Nonwastewaters that exhibit, or are expected to exhibit, the characteristic
of toxicity for mercury based on the toxicity characteristic leaching
procedure (TCLP) in SW846, and contain greater than or equal to 260
mg/kg total mercury that also contain organics and are not incinerator
residues. (High Mercury-Organic Subcategory)

Likewise, the D009 High Mercury-Inorganic Subcategory’s description is as follows:

Nonwastewaters that exhibit, or are expected to exhibit, the characteristic
of toxicity for mercury based on the toxicity characteristic leaching
procedure (TCLP) in SW846, and contain greater than or equal to 260
mg/kg total mercury that are inorganic, including incinerator residues and
residues from RMERC. (High Mercury-Inorganic Subcategory)

The U151 hazardous waste code does not delineate between organic or inorganic; the
description simply states the following:

Ul51 (mercury) nonwastewaters that contain greater than or equal to 260
mg/kg total mercury.

The listed treatment technology in 40 CFR 268.40 for the D009 High Mercury-Organic
Subcategory is either incineration (IMERC) or retorting/roasting for mercury recovery
(RMERC). The listed treatment technology for the D009 High Mercury-Inorganic
Subcategory and for U151 1s RMERC.

The need and justification for this action are as follows:

e The intent of the RMERC treatment technology is to recover elemental mercury
for recycling. However, radioactive mercury cannot be recycled and the RMERC
process generates secondary waste (radioactive elemental mercury) which
requires additional treatment by amalgamation (a stabilization technology) prior
to disposal.

e The IMERC technology is also intended to be a mercury recovery technology
where the waste is incinerated and the mercury recovered in the ash or in a
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specific off-gas control system. For radioactive mercury, both the ash and the
control equipment/media will require further treatment. Furthermore, IMERC
involves an extra handling step for the radioactive residue.

Both IMERC and RMERC are described in Table 1 of UAC R315-268-42. Both
descriptions state that

[A]ll wastewater and nonwastewater residues derived from this
process must then comply with the corresponding treatment standards
per waste code with consideration of any applicable subcategories
(e.g., High or Low Mercury Subcategories).

For RMERGC, this treatment standard is explained as an additional D009
subcategory:

[N]onwastewaters that exhibit, or are expected to exhibit, the
characteristic of toxicity for mercury based on the toxicity
characteristic leaching procedure (TCLP) in SW846, and contain less
than 260 mg/kg total mercury and that are residues from RMERC
only.

The Land Disposal Restriction (LDR) treatment standard for this subcategory is
0.2 mg/L TCLP (or 0.25 mg/L TCLP alternative treatment standard for
contaminated soil described in UAC R315-268-49). For IMERC, the ash and/or
control equipment media will be a newly generated hazardous waste and would
therefore be required to meet the LDR treatment standard for mercury of 0.2
mg/L. The disposal standard proposed by EnergySolutions meets the LDR TCLP
concentration in a single step.

Successful chemical stabilization of High Mercury-Inorganic Subcategory wastes
has been demonstrated to achieve a measure of performance equivalent to the
required methods which require two treatment methods (RMERC and
stabilization) with no detrimental effect to human health or the environment. The
U.S. Environmental Protection Agency (US EPA) has issued a Determination of
Equivalent Treatment (DET) for these High Mercury Subcategory wastes that
were chemically stabilized. In the EPA’s determination, they concluded that for
waste streams that are radioactive and contain mercury, the recovery portion of
RMERC may not be appropriate and that alternative treatment processes should
be pursued. A copy of this letter is attached for reference.
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e The US EPA has reviewed the treatment of mercury-bearing waste in Federal
Register Notice 68 FR 4481. In this notice, the US EPA concluded that treatment
of mercury waste is possible and it is suggested that stakeholders should use the
site specific treatment variance process to achieve approval for the treatment of
high subcategory mercury wastes. The notice specifically designates an example
of when this would be appropriate as the case of a high mercury subcategory
waste that is also radioactive.

e EnergySolutions has requested similar site-specific treatment variances for High
Mercury Subcategory waste in letters dated November 21, 2001; October 21,
2003; April 28, 2004; November 8, 2004; November 29, 2005; December 20,
2006; January 25, 2008; January 20, 2009; January 27, 2010; February 15, 2011;
March 21, 2012; March 7, 2013; March 4, 2014; April 21, 2016; September 27,
2017, March 25, 2019 and August 25, 2020. These variance requests were
approved on January 8, 2002; December 11, 2003; June 10, 2004; January 13,
2005; January 12, 2006; February 8, 2007; March 13, 2008; March 12, 2009;
April 8,2010; May 12, 2011; May 10, 2012; April 11, 2013; April 10, 2014; June
9, 2016; September 27, 2017; May 9, 2019 and November 19, 2020 respectively.

e Over the years that this variance has been granted, EnergySolutions and
generators have consistently been successful at treating high subcategory mercury
to LDR compliant levels.

This variance request consists of waste that is expected to be disposed by
EnergySolutions over the next year. To date, EnergySolutions has disposed of
approximately 12,600 cubic feet of treated High Mercury Subcategory waste. From
knowledge of the current market of High Mercury Subcategory Waste requiring
treatment or disposal, and from past experience receiving this type of waste,
EnergySolutions anticipates less than 4,000 cubic feet of additional High Mercury
Subcategory waste for disposal in the next year under this treatment variance.

EnergySolutions requests that a variance be granted to allow the disposal of High
Mercury Subcategory waste that has been treated either to the 0.2 mg/L TCLP standard
for hazardous waste or the 0.25 mg/L TCLP standard for contaminated soil.
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The name, phone number, and address of the person who should be contacted to notify
EnergySolutions of decisions by the Director is:

Mr. Vern Rogers

Director, Regulatory Affairs
EnergySolutions LLC

299 South Main Street, Suite 1700
Salt Lake City, UT 84111

(801) 649-2000

Should there be any questions to this request, please contact me at (801) 649-2043.

Sincerely,
Steve D. Gurr
W 2022.01.21 09:43:14
-07'00'
Steve D. Gurr

Environmental Engineer

enclosure

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system designed
to assure that qualified personnel properly gather and evaluate the mformation subrtted. Based on my tnquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the iformation, the mformation submutted 1s, to the best of my knowledge and belef, true,
accurate, and complete. 1 am aware that there are significant penalttes for submitting false information, including the possibihty of fine and imprisonment
for knowing violations.
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Woste Stream Name: BNL Treated Mercury Soil
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE OF
SOLID WASTE AND EMERGENCY

RESPONSE

Mr. Gerrge J. Malosh

U.S. Department of Energy
Brookbaven Group Building 464
Upton, NY 11973-5000

Dear Mr. Malosh:

EPA has reviewed your request for a determination of equivalent treatment as authorized
by 40 CRF 268.40(h) for the mercury contaminated waste from your facility that will be the

subject of treatability studies.

Based on the information provided in your application and conversations between your

staff and mine, EPA is approving the request for a determination of equivalent treatment. EPA
agrees that RMERC is not appropriate for this waste, due to the generation of elementa] mercury
that is contaminated with radioactive inaterials and that has no current use via recycling. Instead,
e facility will need 1o meet a replacement concentration-based treatment standard for this
waste, which is detailed in the enclosed determination. This standard does not replace any other
applicable federal, state, or local requirements as specified in the facility's waste analysis plan.
Additionally, £1l wastes subj=ct to this determination must be disposed at a facility permitted to

accepied the radioactive elcments present jn the waste following treatment.

Enclosed vou will find our determination on your request. If you need further assistance,
please contact John Austin. Waste Treatment Branch (703/308-0436).
Sincerely yours,

Elizabeth A.
Cotsworth, Acting
Director

Office of Solid
Waste

Enclosurs

cc Jim Thomipsen, OWPE
RCRA Hotline

n7/074/70n%
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Waste Stream Name: BNL Treated Mercury Soil
Determmation of Equivalent Treatment
40 CFR 268.42(b)
Notification of Acceptance

Notification Number: OSW-DE015-0698

Requesting Facility: Brookhavea National Laboratory

Facility Address: U. S. Department of Energy
Brookhaven Group Ruilding 464
Upton, NY 11973-5000

EPA Facility ID #: NY7890008975

Facility Representatives: Gail Penny, Projcct Manager
(516)344-3229; Email: gpenny@bnl.gov

Glen Todzia, Project Engineer
(516)344-7488

Date of Request: July 1, 1998
Waste Description for Which Replacement S{andard is Sought:

The sudject wastes consist of (a) trectability samples totaling 4990 kg of RCRA characteristic
meicury- und radioactive-contaminate soils and (b) an unspecified amount of residues and
newly generated wastes resuiting from multiple treatability studies on these samples. The
treatability samples are soils that are mostly sand but contain some gravel. Approximately 5% of
the treatability sumple westes consists of pisces of glass, metal, and plastic. A summary waste

description is given in Table 1.

The subject waste soils were excavated in 1997 from a founer land disposal area ("Chemical
Holes Area”) for miscellaneous laboratory wastes at Brookhaven National Laboratory, in Long
Island. New York. The retrieval was performed as 1 CERCLA removal action. Segregation of
the excavated waste jnto two waste streams was performed by sieving with a 2-inch sieve as the
waste was excavated. Only materials that passed through the 2-inch sieve are the subject of the

planncd treatability studies.

Easis of Regquest:

artaminated waste soils (above 260 ppm mercury ) are also contaminatad

Tha suhject mercuny
extinent standard for

wi:h Jow Jeveis of '3d10acrive matenals. The LDR 1echnology spezific t
this waste is RMERC (retorung or roasung with recovery of the m.lruy fur reuse ). Reterting or

N2 /AT 29nnn
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roasting of the waste is inappropriate because any mercury recovered would still be contaminated
with radioactive materials, which would prohibit its rzcycle or reuse as elemental mercury. The
1

Table 1. Initial Waste Descriptions
‘Waste ,Appromm;; ) Appromr;alc Toul TCLP iPnimary  tOther {Waste vAssigned .App[gc;blc—‘
:Deseription and EPA :L.DR

.Contuiner Volume "Weight ‘Mercury Mercury !Mercury  .RCRA
{Conceniration Concentration (Species  (Constituents 'treatment/ 'Waste  Treatment

- - —— o meb m e am e e

1D ydl) kz) : |
- ' ‘(mp/ks) {mg/1) X ‘that iRegulatory ‘Code  ‘Standard
. ' i ) i iesceed TC  'Subcategory ’
: ] . | ’ j .Reaulnory i i
] i | } {Levels or .
; ) ; | ‘ i lare Listed | '
: . | ’ I Wastes ! : ’
Bml 2 7495 i6750 3 36 [Elemental® "None INonwastewater, [DU09  .RMERC
; ! . I' | Idenufied  :High Mercury ! .
' v . | i i ‘Subcatenory* '
‘Bz 2 2495 15,000 0263 [Elementzl* iNone  Nonwastewatcr, D009 ‘RMERC
; ; . I fldclmﬁcd High Mercury 1
i ! ' 'Subcatego! ' s )
: . j . : i gory® ; ‘Determine:
; ; : , ) ! : by visual
; ' i | ; : ! JAnspestion.

.- — — . —

s ne e v

2. Nonwastc walers that exhibit, or arc expected to exhibit, the characteristic of toxicity for mercury
based on the extraction prccedure (EP) in SW 846 Method 1310; and contain greater than or equzl
to 280 mg/kg total mercury that are inorganic, including residues from RMERC.,

)

elemental mercury would therefore require further treatment (amalgamation) prior to its ultimate
disposal. The subject wastes are proposed to be treated by a variety of methods as part of a
treatability study to evaluate treatment options for other legacy wastes within the U. S,

Departinent of Energy (DOE) complex.

DOE hes requested a Determination of Equivalent Treatment for the treated treatability studv
samples and any newly generated >260 ppm Hg wastes that may result from these reatabiljty
studies (i e.. treatmnant residues). The proposed waste disposal Jocanon for the treatability study
wastes that micet the assigned subsiitute weatment standard (and any other apphcabie LOR wasie
trestient standzrds) is the Envivocare of Utah. Clive. Utah. low level radioacnive waste landfill.

Aliernziivel, the DCE Hanford Sire. Ruchland. Washington low lev. radivactive wast2 lendfll)

02/70%2/onn9 Dama
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may be used. Other landfills that become available in the future and that meet all EPA and other
agency requirements (e.g.. NRC. DOE. or Srate) for disposal of such waste may also be
considered. In the absence of the requested DET replacement standard, all reatment residues
would have to be re-treated by retorting or roasting. Any recovered mercury would have 1o be

amalgamated prior to disposal as low level radioactive waste.

EPA is requested to assign a replacement mercury (reatment standard of 0.2 mg/kg TCLP to
these treated izeatability samples and any resulting newly generated treatment residues. The
treated samples and newly generated wastes from the treatability study would still be required to
meet applicable existing LDR treatment standards for underlying hazardous constituents other

than mercury.

Previously Appliczble Treatment Standard for Which Equivalency is Granted:

‘Waste i Noawastewater
codes ;
POf , !
.concern’ o 1 I
D009 'Non wastewaters that cxhszt, or are cxpectcd ,Mcrcury 'RMERC 7
: to exhibit, the characteristic of toxicity for : i
‘ metcury based on the extraction procedure g \
(EP) in SW846 Method 1510; and contain ,
greater than or equal to 260 mg/kg total l ;
mercury that are inorganic, including ) .
; incinerator residues from RMERC (High : '
M ercury In Inorganic Subcategory |
o 3
Replacement Treafment Standards: _ o
Waste X Neawastewater
codss ! '
of : i
concesn .
D0G9  Non wastewaters that exhibit. or are expecled Mcrcury 0.20mg L TCLP
to exhibit. the characteristic of toxicity for
mercury based on the extraction procedure
(EP)1in SW846 Merhed 1510; and contain
sr2ater than or squal 10 250 mg kg total
mereury that are moraznic. mc uww

P R L — g o

02/07/2002
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mcmcnxor residues from RMERC (High
Mcrcurv In or"amc Subcatcvory . !

v
—— - — o o ¢ . et 4 o e e
- ——
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Compliance with these standards, as approved below, does not relicve the facility from
compliance with any other applicable treatment standards associated with these wastes. This
standard does not replace any other applicable federal, state, or Jocal requirements as specified in
the facility's waste analysis plan. Additionally, all wastes subject to this determination must be
disposed at a facility permitted to accept the radioactive elements present in the waste.

Authorities and References:

A Determination of Equivalent Treatment is governed by 40 CFR 268.42(b), which states
"(b) Any person may submit an application to the Administrator demonstrating that an
alternative treatment method can achieve a measure of performance equivalent to that
achieved by methods specified in paragraphs (a), (c), and (d) of this section....The

applicant must submit information desnonstrating that his treatment method is in
compliance with federal, state, and local requirements and is protective of human health

ai;d the environment. On the basis of such information and any other available
information, the Administrator may approve the use of the alternative treatment method if
he finds that the alternative treatment method provides a measure of performance
equivalent {o that achieved by methods specified in paragraphs (a), (c), and (d) of this
section. Any approval must be stated in writing and may contain such provisions and
conditions as the Administrator deems appropriate. The person to whom such approval is
issued must coinply with all limitations contained in such a determination.”

The ubove provision was further clarified in the preamble for the Land Disposal Restriction for
‘Third Third Scheduled Wastes: Final Ruie. 55 FR at 22536, (June 1, 1990) as follows:
"when EPA requires the use of a technology (or technologies), a generator or treater may

demonstrate that an alternative treatment method can achieve the equivalent Jevel of
4

performance as that of the specified treatment method [40 CFR 268.42(b)]. This
demonsiration is typically both waste-specific and site-specific and may be based on. (1)
the development of a concentration bas=d standard that utilized a sur:ogate or indjcator
compound that guarantees efisctive treatment of the hazardous constituents; (2) the
developme.it of a new analytical method for quantifving the hazaidovs constituents, and
(3) other cdemonstrations of enun zlence for an alismative method of treatment bzsed on 2
sizishical comparison of Iechnclo":ec irziuding 2 comparison of specific desion and

o= H

OLeraling paranersis.

yust.ficeiion Tor the Cquivaient Treatment Stancard:
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In the context of this treatability study situation, roasting or retorting and recovery of mercury
(RMERC) from High Mercury-Inorganic nonwastewater wastes does not appear to be an
appropriate treatment method if the wastes are also radioactive. This is because the recovered
mercury is expected to be still classified as radicactive material and as such will nut be
recyclable but will require further treatment prior to its ultimate disposal. Therefore, the earlier

recovery step appears not to serve a useful purpose in this particular mixed waste context, and
would involve additional waste handling with the attendant concerns about potential exposure 1o

radionuclides. The requested replacement standard for the limited quantity of waste to be subject
to the treatability studies is the current LDR concentration-based treatment standard for Low
Mercury-Inorganic nonwastewaters that have undergone RMERC, 0.20 mg/L TCLP. Therefore,
the wastes will be subject to treatment standards equivalent to those for the residues of the
IWMERC p.ocess, but without having to first undergo a non-useful RMERC step. This is an
appiopriate measure of equivalent performance and is sufficiently protective of human health

and the environment in this particular situation.

Based upon the information submitted, the factors identified above, and the conditions for
treatment and disposal set out above, I have determined that the petition for Determination of
Equivalent Treatment submitted by DCE on May 20, 1998 is hereby granted, effective upon my

signature.
PDated:

Liizabeth A. Cotsworth, Acting Director
Office & Solid Waste

Attachment I - Analytical Data for Wastes to be Subjected to the Treatability Studies

B-25 Container #1
Parameter a iConcentratio '
n )
Mercury (total) T 6750 mg/ke
Mercury (TCLP) A T S335mel N
”8;.;;1:1;).3 """" - 4w00}'@7——
Gross Bez;w< o "W"_’—;S-;Ey_ff“ e .
Pwonim 2580 T ReGe
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Americium - 24] 17140 pCiig o

- ————————— s ¢ 2 it o P+ o T S & o S ® Animiy

.S‘II‘OU“UD“I -90 5 \2.15 pCi/g

B-25 Container #2

:'—P:ramctcr jConc::mratio

. in )

Mercury (o) j18000mgkg 7
\Mercury (TCLF) : 0.263 mg/L :
iGross Alpba  1249pCilg !
\Gross Beta 5?9 pCilg :
Plutonium - 238 T T 706 pCilg i "
‘Plutonivm - 239/240 " i5.87 pCilg , |
Americium - 241 T ~ [28.67pCilg T T
_.:Stmmium - 9(? b 135.5 pCi/g ;

6

Attachment 2- DOE Description of Treatinent Technologies 1o be Included in Treatcbility Studies

The DOE Mixed Waste Focus Area (MWFA) Mercury Contamination Product Line Mercary

Working
Group (HgWG) is sponsoring demonstrztions of alternative advanced technologies for treating

lexiciny

characteristic mixed waste containing more than 260 ppm total mercury concentrations to determine
which technologies can produce stable products for disposal that are acceptably protective of hum: n
health and the envi:onment. The initial wastes and the final waste forms are to be tested using
TCLP to

determine if the final waste forms are no Jonger toxicity characteristic hazardous waste, meet the
applicable replacement LDR treatment standard for mercury, and meet any other LDR waste

treatment
stan.ards determined to be applicable for this waste, Informational testing 1o provide additional data

for
use by EPA wil] also be conducted, including measurcment of mercury vapor pressure over the

-
{inal
weste forms. and selected adainonal leaching iests to be deteanuned in coordinztion with ERA

Odiceof
Soiid Waste. EPA’s cuntractor Prefessor Dayid Kosson (Rutgzrs University ). Biooklhaven Natiors!

ebaratory (ENL). and the MWFA/B 1WG.
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Mercury Stabilization
A BNL sulfur polymer cement process will be one of the mercury stabilization processes

demonstrated.
Commercial vendors will also be contracted to perform stabilization demonstrations. These vendors

will
be selected by the HeWG through an open bidding process. Each stabilization process will have

been
previously demonstrated on wastes or surrogates with less than 260 ppm total mercury

concentration.

Mercury Separation
A mercury separation technology may be included in the demonstration tests. A candidate process

uses a
potassium iodide/iodine leaching sclution to solubilize and remove mercury. The mercury is

recovered
as elemental mercury and amalgamated for disposzl. The extractants are recovered and recycled.

This

pracess has already been demonstrated for mercury levels below 269 ppm.

Mercury Retort 214 Amalgamstion

For comparison with the results of the advanced separation and stabilization technclogies, an

2adinonal
ueatability study will be performed using 2 mobile commercial vacuun retort unit to thennally

cesorb
mercury, The recovered mercury will be amalgamated for disposal. This will be the baseline

technology
to satisfy the existing LDR treatment standard (RMERC) for High Me:cury Inorganic Subcategory

waste
and the cmalgamaticn (AMALG) teatment standard for
radinactive elemental mercury wastz. Amalgamation will be by commercially avzilable processe

or by
an advanced sulfur-polymer-cament process developed and used at BNL.

| - PPN
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