TENTATIVE DECISION TO GRANT A VARIANCE ESTABLISHING ALTERNATIVE
EFFLUENT LIMITATIONS FOR GASIFICATION WASTEWATER

In the matter of:

Fundamentally Different Factors Variance Application for the Duke Energy Indiana, LLC
Edwardsport IGCC Station

I. SUMMARY

In aletter dated April 27, 2016, Duke Energy Indiana, LLC (Duke Encrgy), which owns
and opcrates the I2dwardsport Integrated Gasification Combined Cycle (IGCC) Station
(Edwardsport}), submitted a request for a fundamentally different factors (IFDI) variance from the
effluent limilations specified for certain parameters in Title 40 of the Code of Fedcral
Regulations (40 CFR} 423.13())(1)(i) for gasification wastewater. EPA published effluent
limitations guidelines and standards (ELGs) for the Stcam Electric Power Generating Point
Source Category on November 3. 2015 (80 FR 67838). Duke Energy submitted the FDF variance
request to the U.S. EP’A and the Indiana Department of Environmental Management (IDTEM) on
April 27, 2016, within the time {rame specified by Clean Water Act (CWA) §301(n)(2) and 40
CFR 122.21{m){1).

EPA 1s proposing to grant a vanance {rom the effluent limitations for mercury and total
dissclved solids (TDS) for gasification wastewater at Edwardsport because Duke Energy’s
request satisfies the criteria in CWA §301(n) and 40 CIFR 125.31. Specilically, EPA finds that
the operation of vapor scrubbers and a barometric condenser at the Edwardsport IGCC plant is a
fundamentally different factor not accounted for during the developinent of the cffluent
guidelines. In its application for a variance, Duke Energy requested alternative cffluent
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wastestreams rcgulated by 40 CI'R Part 423. EPA is proposing a variance that would establish
the following alternative cftfluent ltmitations for mercury and TDS in discharges of gasification
wastewater:

Mercury, total:

Daily Maximum Eitluent Limitation: 28 ng/l.

Monthly Average Fffluent Limitation: 1T ng/L
TDS:

Daily Maximum Effluent Limitation: 42 mg/L

Monthly Average Effluent Limitation: 38 mg/L

Based on a thorcugh cvaluation of Duke Energy’s application and cffluent data collected by
Ldwardsport since commencing operation, EPA is proposing not to establish altemative effiuent
Iimitations for arsenic, becausc all applicable data reflecting normal operation of the gasification
system demonstirale complhiance with the ELG imitations at 40 CFR 423.13. Although the ELL.G
for gastfication wastewater also includes limits for selenium, Duke Energy did not request
alternative limitations for that pollutan{. Thus, the BAT effluent limitations for arsenic and
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selentum at 40 CFR 423.13()(1)(i) would continue to apply to discharges of gasification
wastewater at Edwardsport. These elfluent limitations are:

Arsenic, total:
Daily Maximum Effluent Limitation: 4 ug/L

Sclenium, total:
Daily Maximum Effluent Limitation: 453 ug/l.
Monthly Average Effluent Limitation: 227 ug/L

BPT etfluent limitations for 1otal suspended solids (TSS) and oil and grease at 40 CFR
423.12(b}(11) also continue to apply to discharges of gasilication wastewater at Edwardsport.

This document summarizes the statutory requirements and federal regulations with
respect to FDF variances, describes the purported basis for Duke Energy’s request, describes the
data and analyses supporting EPA’s proposed vartance cstablishing alternative effluent
limitations for mercury and TDS, and explains EPA’s proposed denial of alternative effluent
Iimitations for arsenic. '

2. BACKGROUND

2.1 Effluent Limitations Guidelines and Standards (ELGs)

Congress. through the 1972 amendments to the Federal Water Pollution Control Act (the
CWA), dirccted EPA to promulpate ELGs that reflect pollutant reductions achievable by
categorles or subcategories of industrial point sources through the implementation of available
pollutant conirel and prevention technologies. EE.Gs arc hased on specific technologies
{including process changes) that EPA identifies as meeting the statutorily prescribed level of
cantrol (see CWA §301(b}(2), §304(b), §306, §307(b), and §307(c)). Unlike water quality-based
CWA pollution control criternia, ELGs are national in scope and establish pollutant control
requirements for all facilitics that discharge wastewater within an industrial category or
subcategory. In establishing these controls, EPA assesses: (1) the performance and availability of
lthe pollutant control technologies or prevention practices for an industrial category or
subcategory; (2) the economic achievability of Lhose technologies, which can include
consideration of the affordability ol achieving the reduction in pollutant discharge; (3) the cost of
achieving cffluent reductions; (4) non-water quality environmenial impacts (including energy
requirements); and (5) such other factors as the EPA Admimstrator deems appropriate (CWA
§304(b)(2)(B)). The limitations for direct dischargers are incorporated into National Pollutant
Discharge Elimination System (NPDES) permits issued by States, [ribes, and EPA regional
offices under §402 of the CWA. The standards [or indirect dischargers are authorized through
local pretreatment programs under §307 of the CWA.

On November 3, 2015, EPA published ELGs for the Steam Electric Power Generating
Point Source Category (80 FR 67838). The revised regulation establishes new or additional
requirements for wastestreams from the following processes and byproducts at existing sources:
flue gas desullurization (FGD}, fly ash, bottom ash, flue gas mercury control, and gasification of
fuels such as coal and petroleum coke. The regulation specifically cstablishes limitations and
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standards [or arsenic. mercury, selentum., and TDS applicabic to discharges of gasification
wastewater (as deiined in 40 CFR 423.13(q}).

2.2 FDF Variances

The CW A requires application of national effluent limitations or categorical pretreatment
standards estebhished pursuant to CWA §301 to ali direct and indirect dischargers. However, the
statute provides Tor allernative reguirements from these national requirements in limited
circumstances. Under CWA §301(n). the Ageney may establish. with the concurrence of the
state, an altemative requircment under §304(b}2) or §307(h} of the CWA for a facility if that
facihity is fundamentaily different with respect to factors (other than cost) specified in CWA
§304(b) or §304(g) and considered by the Administrator in establigshing such national effluent
limitation gutdelines or categorical pretreatment standards. Such an alternative requitement is
known as an FDF vartance. Under CWA §301(n)(1 ) B). the FDF variance application must be
bascd: (1) solely on inlormation and supporting data submitted 1o the Administrator during the
rulemaking for establishiment of the applicablc national effluent limitation guidelines or
categorical pretreatment standards specifically raising the factors that are fundamentally different
for such {actlity; or {2} on information and supporting data referred to in clause (1) and
information and supporiing data the apphicant did not have a reasonable opportumiy to submit
during such rulemaking.

EPA regulations at 40 CI'R Parts 124 and 125 and 40 CJR 403.13 contain provisions
authonzing the Administrator to cstablish alternative limitations to those conlained in the FIL.Gs.
The provisions explicitly authorize modification of the otherwise applicable Best Available
Technology Economically Achievable (BAT) cffluent imitations or pretreatment standards, if a
discharger’s facilitics, cquipment. processes or other factors related 1o the discharger are
fundamentally different from the factors considered by EPA in developoent of the national
limits {2ee 40 CFR 175 30(a0

FPA regnlations at 40 CFR 12537 further detail the substantive cntena used to evaluate
[DF variance requests for direct dischargers. EPA applied these criteria during its evaluation of
PMuke Energy’s FDF varnance request. Alternative limitations are appropriate when factors
relating to the discharger™s facihtics. cquipment, processes or other factors related to the
discharger arc fundamentally different from the factors considered by EPA o development of the
national limits (sce 40 CFR 125.30(a)). In determining whether Jaclors concerning the discharger
are fundamentally different, 'PA will consider, where relevant, the applicahle development
document for the national limits. associated technical and economic data collected for usc in
developing cach respective national mit, records ol legal proceedings, and written and printed
documentation including records ot communication relevant o the development of respective
limits which arc kept on public file by EPA {sec comment at 40 CFR 125.31(d}1)).

Under 40 CFR 123.31{a}. [P A may establish altcrnative limitations if: {1} there 1s an
applicable national limit which is applied in the permit and speeifically controls the poilutant for
which alternative eflluent limitations or standards have been requested: (2) factors relating 1o the
discharge controlled by the permit are fundamentally different from those considered by EPA in
esiablishing the national Jimits: and (3) the request for alternative elfluent limitations or
standards is made in accordance with the procedural requirements of 40 CFR Part 124. Under 40
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CFR 125.31(b), and consistent with CWA §§301(n}1}C) and (D), a request for the
cstablishment of efflucnt limitations less stringent than those required by the national ELGs shall
only be approved if:

1) The alicrnative effluent limitation or standard requested is no less stringent than justified
by the fundamental difference; and

2) The alternative cfflucnt limitation or standard will ensure compliance with §208(e) and
§301(b}1XC) of the CWA; and

3) Compliance with the national limits (either by using the technologies upon which the
ELGs arc based or by other conirol allernatives) would result in:

1. A removal cost wholly out of proportion to the removal cost considered during
development of the national limits; or

ii. A non-water quality environmental impact (including energy requirements)
fundamentally more adverse than the impact considered during the development
of the national standards.

The burden is on the applicant requesting the vanance to explain that the facility is
fundamentally different wiih respect to the factors EPA considered in establishmg the national
limits, the alternative limilations requested arc justified by the alleged [undamental difference,
and the appropriate requirements of the statute and federal regulations have been met (sce 40
CFR 125.32). Other provisions relating to application deadlines and procedures for processing
variances arc contained in 40 CFR 122.21(m) and Part 124 Subpart D.

3. EpwARPSPORT IGCC STATION

3.1 FPlant Dceseription

Fdwardsport is an IGCC electric power generating plant located at 15424 East State Road
358. Hdwardsport, Indiana. The IGCC unit consists of two parallel gasilication/power generation
trains. Both gasifiers are oxygen-blown, coal slurry-fed. refractory-lined, and accompanicd by a
radiant syngas cooler (RSC) for heat recovery. Each gasification train produccs syngas to fuel a
combustion turbine, which can also be {ueled by natural gas. Saturated stearmn generated in the
RSCs and additional flash tanks used to cool the quench watcr from the RSCs is transferred to a
steam turbine to generale additional power. The plant also operates a heat recovery steam
penerator (HRSG) that uses the hot combusted syngas to heat water into stearn. The stcam
generated in the HRSG is also sent to the steam turbine (o generate additional power. The IGCC
plant has a total net capacity of 618 megawatls (MW) and 1s pnmarily fucled by Illinois Basin
coal. The plant utilizes a gasilication technoelogy under license from General Electric and began
commercial operation in June 2013 {Duke Encrgy, 2016; ERG, 2013].

Gasification wastewater (“grey water™) is gencrated by the process durimg the initial
cooling and cleaning of raw syngas from the gasifiers and associated RSCs. Raw syngas 1s
cooled and cleaned prior to usc as a Tuel in the combustion turbines (where the volume of gas 1s
less and the contaminant concentrations are higher compared to the raw syngas, resulting in
higher removal efficiencies). The initial cooling of syngas occurs as quench water (“black
water”) is brought into direct contact with raw syngas in the RSCs. Quench water leaving the

Pagc 4 of 24



RSCs 1s treated to remove the solid particulates from the wastestream. Aller the solids are
removed. some of the grey water 1s transferred back to the RSCs and used as quench water to
scrub the raw syngas, However, Edwardsport continually blows down a portion of the grey water
from the grey water holding tank to maintam dissolved solids; this blowdown is the influent to
the grey walter treatment system (GW'I'S).

Iidwardsport ulilizes a complex GWTS designed to remove contaminants from the
wastestream (c.g.. ammonium chloride. fonnate. and trace levels of metals). A diagram of the
Edwardsport GWTS is included in Attachment 1.! The following is a description of the grey
water treatmenl process operations, as described by Duke Encrgy | Duke Energy. 2016]:

The grey water from Edwardsport IGCC's gasification process is first run through a
mechanical vapor recompression (MVR)} concentrator system.” The vapor produced by
the concentrator is scrubbed, sent through two sequential compressor units. and then
condenyed in a forced cireulation heat exchanger and the condensate is rouled through
additional cooling uniis to the RO feed tank. Uncondensed vapor firom the heat
exchanger is routed fo a barometric condenser.

The concentrated brine liquid from the MV R concentrator is blown down 1o u ColD¥
crystatlizer employing forced circulation. Brine concentrate slurry from the crystallizer is
pumped to a pressure filter for dewatering of solids prior to disposal. Filtrate is recycled
buck to the crystallizer.

Vapor generated by the CoLD¥ crystallizer is scrubbed prior o being piped 1o an air-
cooled condenser. Spent scrubber warer from both the MV R scrubber and the CoL D™
crystallizer scrubber is recycled for reuse in ihe respective scrubbers. Blowdown from
the two scrubbers is pumped to a second crysiallizer, the Formate Crystallizer, for
further conceniration. The concentrated slurry from this second crvstallizer is dewatered

crystallizer. Vapor produced by the Formate Crystallizer is also routed to the air-cooled
condenser, along with the scrubbed vapor from the CoLD™ erystallizer. Uncondensed
vapor from the air-cooled condenser is conveved to the baromelric condenser where it
combines with uncondensed vapor from the MVR concentrator’s heat exchanger.
Condensate sireams from the air-cooled condenser and from the barometric condenser
are routed to the RO feed tank along with the condensute siream from the MVR
concentrator’s heat exchanger.

The combined condensate stream is then processed through the two-stage RO system.

The reject from the first stage of the RO system is recycled 1o the input to the MVR
concentrator. The RO peymeaie is vouled through tankage for an unused cyanide
destruction system fo the final effluent point from the grev water freatment system. This
frealed stream is then reused in the gasification process cooling system o reduce demand

"' The diagram presented in Aftachment | was submitted as part of Appendix 2 (Duke Energy Technical
Memorandum on Fdwardsport IGCC - Fundamentally Differemnt Factors Request (April 20167 of Duke Energy’s
request for an FDF variance.

A sccond MVR concentrator cap be brought online to supplement the first concentrator when high chioride levels
in the grey water require the blowdown of grey water at a rate exceeding the capacily of a single concentrator.
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Jor makeup water or discharged (o the final settling ponds for additional polishing and
discharge. Non-condensahle gases exiling the baromelric condenser are routed to the
Sulfur Recovery Unif.

As noted in the GWTS process description, most of the effluent from the GWTS is
recycled back to the recirculating gasification process cooling water system as makeup water.
However, under certain circumstances, the effluent can be routed to scttling ponds for additional
polishing prior to commingling with olher waste streams and ultimate discharge from Outfall
002 to the West Fork of the White River [Duke Energy, 2016].

Duke Energy, which owns and operates Edwardsport, holds an NPDES permit that
authorizes Edwardsport to directly discharge treated effluent and specifies the eifluent
lumitations Edwardsport is required to meet. This NPIXES permit (INO002780), issued by IDEM
on March 30, 2016, incorporates the BAT effluent limitations for gasification wastewater
established by the most recent ELG revisions, including limits for arsenic, mercury, selenium,
and TDS. The BAT limitations are applied directly to the output of Edwardsport’'s GW'T'S at a
designated internal outfall [Duke Encrgy., 2016]. However, the new BAT effluent limitations do
nol go into effect until April 1, 2021, From April 1, 2016 through March 31, 2021, Edwardsport
1s only required to momitor and repori the arsenic, mercury, sclenium, and TDS concenlrations
twice per month.

3.2 FDF Variance Reguest

In a letter dated Apnl 27, 2016, Duke Energy submitted an FDF variance request to 1'PA
and IDEM seeking alternative cffluent limitations {rom those established for the Steam Electric
Power Generating Point Source Category. Specifically, Duke Energy requested the following
alternative BAT e[fluent limitations for arsenic, mercury, and TDS in treated gasification
wastewaler:

Arsente, total:
Datly Maximum Effluent Limitation: 8.0 ng/l.

Mercury, total:

Daily Maximum Effluent Limitation: 30.0 ng/L

Monthly Average Effluent Limitation: 12.4 ng/LL
TDS:

Daity Maximum Effluent Limitation: 78 mg/l.

Monthly Average Effluent Limitation: 36 mg/L

The otherwise applicable BAT limitations for arsenic, mercury, and TDS in gasification
wastewater are listed at 40 CFR 423.13())(1)(i) and are:*

¥ In accordance with 40 CFR 423.13() 1)), the quantity of pellutants in gasification wasiewater shall not exceed
the quantity deiermined by imultiplying the flow of gasification wastewater times the concentrations listed.
Discharpers are required to meet the effluent limitations for gasification wastewater by a date determined by the
permitting authority that is as soon as possible beginning November 1, 2018, but no later than Decemnber 31, 2023,
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Arsenic, total:
Daily Maximum Effluent Limitation: 4.0 ug/l.
Monthly Average Effluent Limitation: -

Mercury, total:

Daily Maximum Effluent Limitation: 1.8 ng/l.

Monthly Average FEffluent Limitation: 1.3 ng/L
TDS:

Daily Maximum Effluent Limitation; 38 mg/lL

Monthly Average liffluent Limitation: 22 mg/L

Duke Energy requested the alternative effluent limiiations, claiming that the nature of the
{uel and the engineering aspects of the design and conliguration of both the IGCC process and
GWTS at Edwardsport are fundamentally different from the systems used by IZPA to cstablish
the BA'T cffluent limitations for the final rule, Tampa Electric Company s Polk IGCC Power
Station (Polk} and Wabash River IGCC Repowering Plant (Wabash) (see Section 3 of Duke
Energy’s FDF Request for more information). Therefore, Duke Energy claims that the
gasification wastewatcer characteristics at Edwardsport arc also fundamentally different from the
gasification wastewater characteristics EPA considered during the rulemaking. Specifically. and
as described in more detail below in Sections 3.2.1 through 3.3.3, Duke Energy’s asserted buses
tor claiming Edwardsport 1s fundamentally different include | Duke Energy, 2016];

o The higher content of ash, chlorine and mercury in coal used to fuel the Fdwardsport
1GCC as compared to fuel used by Polk Station are fundamental differences resuliting in
higher pollutant loudings of mercury and TDS in Edwardsport IGCC s grey water. The
same is suspected regarding fuel used at Wabash but Duke Energy was unable to obtuin
fuel analvses for Wubash.

initigl syngas cooling and cleaning processes at Edwardsport IGCC, as compared to
Polk Station, is a fundamental difference resulting in higher pollutant loadings of
mercury and TDS in Edwardsport IGCC's grey waler.

3

o The inclusion in Edwardsport 1GCCs grey water treatment system of scrubbers for
vapors produced by the initial MVR evaporator and the Col.D crystallizer, which will
extract more contamindnts from those vapor streams prior (o being condensed, in
confrust 10 Polk Station and Wabash, is a fundamental difference affecting the pollutant
loading in the condensates resulting from the evaporative processes emploved to treat
grey water.

o The inclusion in the Edwardsport 1GCCs grey water treatment system of a second
crystallizer (the Formate crystallizer}) will result in further concentration of contaminunts
in the spert scrubber water from the two scrubbers for eventual disposal. However, use
of ihis Formate crystallizer may, of the same fime. provide another opporturity for more
volatile confaminants, such as mercury, (o be volatilized as constituenis of the vapor
stream produced by this crystallizer. These differences from the Polk and Wabash s
treatment systems are fundamental differences affecting the polluiant loadings in the
vapor streams prior 1o the condensing uniis.
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»  The inclusion in the Edwardsport IGCC s grey water treatment system of a secondary,
baromelric condenser to extract even more poiential condensable substances from the
vapor streams resulling from the various evaporative unils of the grey water freatment
svsiem appears io be a source of increased mercury loading fo the final combined
condensate stream that is the input to the RO system. This is a fundamenial difference
affecting the pollutant loadings in the combined condensate stream resuliing from the
evaporative processes used for grey water treatment.

o Polk manages and uiilizes the condensaie stream from its initial fulling film evaporator
separately from the condensate from the crystallizer, while Fdwardsport IGCC, in
marked contrast, combines condensate streams from its initial MVR evaporator, its wo
erysiallizers, and the baromeltric condenser into a single intermixed condensate stream
that is sent to the RO units for final treatment prior 1o reuse or discharge. This difference
in the manner in which Polk Station and Edwardsport IGCC configure the various
condensate sireams as oulputs from their respective grey waiter Ireaimeni sysiems, is d
Jundamental difference in the engineering of the respective grey water treatment systems
that affects the composition and final effluent quality for Gasification Wastewater
produced by each facility.

Duke Energy asserted that these purporied fundamental differences between Edwardsport
and the other 1GCC systems cevaluated by EPA for the rule result in significantly higher mercury
and 'T'DS concentrations in the effluent. Thus, “Duke Enecrgy anticipates that it would be required
to incur significant additional capital costs to retrofit supplemental freatment equipment 1in its
exisiing grey waler treatment sysiem to achieve capabilily io comply with the ELG limits for
mercury and TDS in Gasification Wastewater.” Furthermore, Duke Energy states that “such
additional costs would be wholly disproportionate to the capital costs — i.¢., zero — considered by
IEPA as required for compliance with the Gasification Wastewater ELGs in the Steam Electric
LG rulemaking™ [Duke FEnergy, 2016]. The general arguments and assertions presented in Duke
FEncrgy’s application for an FDF variance are summarized in the remaindcr of this scction.

3.2.4 Fuels Used in the Gasification Process

In Section 5.2 of the application, Duke Energy asserts that the type and source of fuel
used by an IGCC lacilily can impact operations, efficiencies, byproducts. wastes, and costs
associated with these factors.

In Table 5-2 of the variance application, Duke Energy presents data purporting to show
that the fuel utilized by Edwardsport has higher ash, chlorine, and mercury content than the fucls
utilized by Polk.* Duke Energy claims (hat these differences in [uel composition will result in
differences in pollutant content and volume of gasification walers between the {wo IGCC
systems. Specifically, Duke Encrgy asscrts the following [Duke Energy, 2016]:

* “Althou gh Duke Energy did not locate fuel analyses for Wabash near the time of sampling for the ELG
development, a report of testing of pet coke by Wabash in Noveinber 1997 indicales the pet coke used in the test
exhibited very low ash content - less than 1% dry weight. Such fuel would be very low in ash content as compared
to the coal used by Edwardsport” [Duke Energy, 2016].
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o FEdwardsport will generaie around 2.5 times more ash than Polk per ton of fuel gasified
by each facility when Edwardsport uses high sulfur coal. Even with medium sulfur coal,
Edwardsport 1GCC will produce slighily more than twice the ash produced by Polk for
each ton of fuel gasified by each facility ... The increase in ash content directly impacis
slag and grey water operations ... Given the significantly higher rafe of ash generated by
Edwardsport IGCC's operation due to its different fuel, Edwardsport will incur higher
content of particulate solids und dissolved solids in its grey water in comparison io Polk
Stafion.

o The chlorine content in Edwardsport’s fuel (for high sulfur) of 0.04 percem by dry
weight, is iwice Polk’s fuel content of 0.02 percent by dry weight... However, given that
Edwardsport s chioride concentration target for its grey water treatment sysiem is only
1% of that for the Polk treaiment system, the Edwardsport recireulating grey water
svstem will need to blow down to the treatment system at an even higher rate, compared
to Polk. than would be indicated by the 86% greater chlorine content of the Edwardsport
Juel Consequenly, even if the Polk and Edwardsport 1GCC facilities were designed to
process fuel af the same rate, the Ldwardsport IGCC would be expected to generate grev
waler for ireatmment af roughly twice the rate as Polk.

e The higher mercury content in Edwardsport’s fuel (for high sulfur coal) of 0.1206 ppm on
a dry weight basis, is more than four times that of Polk’s fuel of 0.03 ppm... When the
difference in moisture confent of the respective fuels is taken into account, it is seen that
the gasification of Edwardsport’s high sulfur coal will release 3.9 times more mercury
(0,098 g} per ion of fuel than will the Polk fuel (0.025 gj.

3.2.2  Preliminary Cooling and Cleaning of Syngas

In Section 5.5 of its FDIF vanance request, Duke Encrgy states Cdwardsport is
fundamentally diflerent from Polk with respect 1o the approach used by cach facility to

likely to atfeet the quality of the grey water gencerated at each facility. Specifically, Duke Energy
asserts that Edwardsport’s “syngas cleaning process involves considerably more direct contact of
water with the syngas strcam than does that used at Polk Station and, as a result, captures a
greater amount of fine 1y ash from the gas stream™ [Duke Energy, 2016]. Edwardsport utilizes
water to guench the raw syngas 1in the RSCs. Some of this quench water accumulating in the
bottom of the gasificrs/RSCs (“black water”™) is used to transport slag from the bottom of the
gasifier and is then routed to a solids settler. Overflow from this solid settler is considered grey
water and is routed to the grey water tank. In conlrast, Polk utilizes a non-contact heat exchanger
to removce heat from the syngas, instead of a water quench. Thus, there is no contact by the
syngas with a water stream during the cooling and imtial cooling (i.e., prior to the scrubber)
process. Duke Encrgy points out that the syngas cooling process in place at Wabash “appears to
resemble Edwardsport IGCC more closely than the Polk facility”™ hecause it also utilizes a
guench process in the gasifier and subscquently pravides for scrubbing of the syngas for
particulatc removal: however, Duke Fnergy notes that Wabash has a hot/dry filter on the second
stage of the gasifier.

Duke Encrgy states that the increase in particulate matter captured in the grey water
resulls in increased pollutant mass and blowdown rates from the grey water tank 1o the GWTS at
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Edwardsport. Duke Energy also claims that the removal rate of volatilized substances (c.g.,
mercury, chlonde, and fluoride) from the syngas strecam can be affected by the temperature of the
syngas as it enters the scrubber. Duke Energy claims that “[a]s a result of the differences in
cooling processes used by Polk and Edwardsport, Polk’s syngas has been found 1o enter the
syngas scrubber at about double the temperature (700 °F 1o 8G0 °F)” of Edwardsport. Further,
Duke Energy states that this syngas temperature difference, “along with the increased
syngas/water contact al Edwardsport IGCC relative to Polk, suggest that Edwardsport JGCC wili
be more ellective in capturing mercury volatized during gasification with quench and scrubber
water” [Duke Energy, 2016].

3.2.3  Type and Configuration of Evaporative Process Fmployed

Duke Energy asscrts that the Edwardsport GWTS, which utilizes two stages of
evaporative treatment, 1s fundamentally different than the evaporative syslems in place at Polk
and Wabash. Duke Energy describes the Edwardsport GWTS as “considerably more complicated
and robust” than the treatment system at either Polk or Wabash. As part of the variance request,
Duke Energy ineluded a table (shown below as Table 1) highlighting the differences between the
Edwardsport trecatment system and the Polk treatment system (see Table 5-4 of the FDF variance
request}). No comparison of the Wabash treatment system is presented; Duke Energy simply
describes the Wabash treatment system as even less robust than the Polk treatment system which
they call “markedly less robust™ than what is installed at Edwardsport [Duke Energy, 2016].

Table 1. Duke Energy’s Comparison of the Edwardsport and Polk Grey Water Treatment
Systems

Significant Differcnces in Grey Water Treatment

Item " Edwards part IGCC Poilk Station
Evapora{é r Type ; All evaporators use forced Only the crystal}i'icr uses forced
. circulation technology circulation design. The preliminary
brine concentrator is a falling Alm
evaporator
 Sorubbers Vapor steeams from the MVR Mo scrubbing of vapor streams from
evaporator and Col.D erystal- the evaporailors is performed

Hazer are serubbed 1o reduce
polldtant cantyover v
Scrubber Water | Polinfants in scrubber water are | Notapplieable - no scxubbers

Concentrator further concentrated In Founate
Crystallizer v ]
‘Secondary Uncondensed vapors fram MVR | No secondary condensers are used for
Condenser scrubber, ColD crystallizer uncondensed vapars
{Barometric) scrubber, and Formate

Crystallizer arc run through

baromeiric condenser

Reverse Osmosigu 1 Combined condensate treated No RO provided
Final Polishing | with two-stage RO system

Source: Duke Energy, 2016
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Duke Enercy asserts that “[tlhe engincering and design differences of the grev water
treatment system used at Edwardsport IGCC, reflected in the complexity and configuration of
LEdwardsport’s treatment system, as compared to these emploved by Polk and Wabash, has a
substantial impact on the quality of the condensates produced by the treatment system™ [Duke
Encrgy, 20167

In addition, Duke [Energy claims that Edwardsport handles the condensate streams
cenerated by the evaporative system sigmificantly differently [rom Polk. Edwardsport combines
condensate from the evaporator, two crystallizers. and barometric condenser into one
commingled stream which i1s routed o the reverse osmosis system for final polishing prior o
recycle or discharge. Polk manages condensate [rom the two evaporative processes separately;
condensate from the preliminary vapor compression evaporator is used for pump seal water and
for instrument tap purges and condensate from the crystalhizer is used for fuel slurry preparation.
Duke Energy claims that the data used by EPA to establish ELGs for gasification wastewaler are
based solely on effluent from Polk™s preliminary vapor compression evaporator and that “EPA
ultimately decided against use of data characterizing the condensate from the crystallizer, based
on concemns whether the crystallizer was functioning properly.” As a result, Duke Energy claims
that “the ELGs for Gasification Wastewater cannot be said 10 be representative of and should not
be applicable to the tundamentally different Gasification Wastewater of Edwardsport 1GCC that
includes condensate from multiple evaporators of different types, including crystallizers, as well
as condensate from a barometnc condenser”™ [Duke Energy, 2016].

4. EPA’S REVIEW OF DUKE ENERGY’S APPLICATION

As discussed in Section 2.2 of this docurnent, EPA’s review followed the requircments of
CWA §301(n) and 40 CFR Parts 124 and 125. In this scction, EPA first addresses the general
procedural requirements for an application and then discusses its review of the specific criteria as
applied to Duke™s FDF varance request.

Information Submission. As part of its variance application, Duke Energy submitted
information regarding the performance ol the GWTS that was not submitted during the
rulemaking. EPA has tentatively detenmnined that Duke Energy did not have a reasonable
opportunity to provide this information hefore the close of the public comment period
{September 20, 2013) for the proposed Stcam Fleetne F1.Gs {78 FR 34432).°

After reviewing the vanance request submitted by Duke Enerpy, EPA requested
additienal information on November 18, 2016 (see Attachment 2}, Duke Energy responded to
EPA’s information request on December 9, 2016 (sce Attachment 3). Following review of the
December 2016 information, EPA sent additional questions to Duke Inergy on January 5. 2017

* Based on concentration data submitted by Duke Energy as parl of this FDF variance request, Duke Energy points
out that mercury concentrations in condensate streams from the barometric condenser, which is unique 1o
Ldwardsport, are greater than mercury concentrations in other condensates resulting from the evaporation units at
[Edwardsport [Duke Energy, 2016,

¢ Edwardsport IGCC Station began commercial operation in June 2013 and the facility “expericnced substantial
operational variability during the first year of operation™ {Duke Energy, 2016]. Based on the information submitted
with Duke Energy’s vartance application, EPA determined that data collected in 2013 do not represent norma)
operation of the Edwardsport gasification process and treatiment system.
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{(see Attachment 4) and Januvary 9, 2017 (sce Attachment 5). Duke [Energy provided information
responding to FPA’s January 2017 information requests on January 24, 2017 (sce Attachiments
6-11). On haly 18, 2016, Duke Energy provided information to IDEM regarding the
mecthodology and data set for the calculation of the alternative limits requested in their FDF
application (see Attachment 12).

Applicable National Limit. EPA identified that a national limit, 40 CFR 423.13()(1){i}, 1s
applicable in the NPDES permit for Edwardsport and that this national limit specifically controls
the pollutants for which alternative eftiuent limitations or standards have been requested.

Fundamentally Different IF'actors. EPA reviewed the information in the rulemaking
record and information submitted with Duke Iinergy’s application for an FDF variance to
evaluate the request with respect to the criteria listed in 40 CFR 125.31{d). Section 4.1 discusses
EPA’s evaluation of whether Edwardsport is fundamentally different with respect to the age,
size, land availability, and configuration as they relate to the discharger’s cquipment or facilities;
processes employed; process changes: and engineering aspects of the application of control
technology and cost of compliance with the required control technology, as alleged in Duke
LEnergy’s variance request.

Procedural Requirements. EPA tenlatively determined that Duke Energy’s request for
alternative effluent Hmitations was timely under 40 CFR 125.32(a).” EPA received written
concurrence from IDEM on Duke Energy’s FDI application as required by 40 CFR 124.62(e).
EPA has identilied the applicable procedures for appealing the final deeision once issued as
required by 40 CFR 124.62(1).

Request jor Less Stringent Effluent Limitations. EPA reviewed the information in the
rulemaking record and information submitted with Duke Energy’s application for an FDF
variance to evaluate the request with respeet Lo the criteria listed in 40 CFR 125.31(b). Section
4.2 discusses EPA’s evaluation of thesc requirements for establishing alicinative effluent
limitations less stringent than the nationat limits.

4.1 Evaluation of Factors Which Duke Encrey Asserts Are Fundamentally Different

in accordance with 40 CFR 125.32(b), Duke Energy bears the hurden of demonstrating
that Edwardsport is fundamentally different with respect to the factors considered by EPA in
establishing the effluent limitations for gasification wastewater in the ELGs, and that the
alternative limitations requested are justified by the alleged fundamental diflerence. Duke
Enerpy asserts that I'dwardsport 1s fundamentally different from the Polk and Wabash facilities
in “scveral respecets refative to the Section 304(b)(2) factors that arc pertinent to EPA’s
development of EL.Gs for Gasification Wastewater.” Specifically, Duke Encrgy claims that these
differences, summarized above in Scction 3.2 and presented in more detail in Section 5 of Duke
Energy’s variance request, affect the nature and poflutant loading to, and the nature and
performance of, the grey water treatment system at Edwardsport compared (o other facilities.

" Duke Energy submitted the application, dated April 27, 2016, within 180 days after publication of the fina) rule.
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Although EPA disagrees in part with Duke Energy's assertions regarding alleged
differences at Ldwardsporl, EPA does find that the operation of vapor scrubbers and a
barometric condenser at Ldwardsport IGCC Station is a fundamentally different [actor not
accounted for during the development of the effluent guidelines. EPA is proposing to grant a
vanance from certain effluent imitations for gasification wastewaler at Edwardsport because
Duke Encrgy’s request satisfies the criteria in CWA §301(n) and 40 CFR 125.31. Specifically,
this proposed vanance would establish alternative effluent limitations for mercury and TDS in
discharges of gasification wastcwater,

In its application {or a variance, Duke Energy requested alternative effluent limitations
for discharpes of arsenic. mercury, and total dissolved solids (T1)S) in gasilication wastewater.
Druke Energy did not request altemative limits [or other parameters regulated by 40 CFR 423.13,
nor for other wastestreams regulated by 40 CI'R 423. Based on a thorough evaluation of Duke
Energy’s application and eflluent data coliccted by Edwardsport since commencing operation,
EPA tentatively determined that aliernative effluent limitations for arsenic are not warranted
because all applicable data reflecting normal operation of the gasification system demonsirate
compliance with the ELG limitations at 40 CFR 423.13. (See Section 4.2.1.) Similarly, although
Duke Energy did not request alternative limitations for sclenium, the Edwardsport data also
demonstrate that alternative seleniom Iimitations would not be warranted.,

EPA’s evaluation of Duke Fnrergy’s alleged fundamental differences is discussed below
in Scctions 4.1.1 through 4.1.3.

4.1.1 Duke Energy’s Assertions Regarding Fundamental Differences in Fuels Used

Duke Encrgy states that the differences in fuel composition for Polk and Edwardsport
lead to corresponding differences in pollutant content and volume of gasification wastewater. In
support of this assertion, Duke Encrgy states that differences in ash content will dircetly impact

solids in the grey water al Ldwardsport, and these higher amounts ot dissolved solids will lead to
a grealer blowdown ratc to the Edwardsport grey water treatment system. Duke Energy also
highlights differences in the chlorine content of the fuel used at Polk and Edwardsport, stating
that beeause of the higher chlorine fuel used at EFdwardsport and material design limitations to
prevent cquipment corrosion, the grey water blowdown rate at Edwardsport will be higher than
at Polk. Another difference cited by Duke Energy is the amount of mercury present in the fuel,
which the company claims releases 3.9 times more mercury per ton than the fucl used at Polk.

LPA evaluated these assertions regarding fuel composition and wastewater volumecs.
Bascd on the information reviewed, EPA does not agree that the difference in wastewater
volumes between the JGCC plants represents a [undamentally different factor. In the analyses for
the ELGs, EPA determined that cach of the IGCC plants was operating a thermal cvaporation
system properly sized to accommodate the volume of wastewaler generated. To the cxtent that
FEPA’s analyses concluded that none of the IGCC plants would need to upgrade their existing
treatment systems, any diflerence in flowrates is immatcrial.

EPA also evaluated how the differences in fuels affect the poliutant characienstics of the
untreated grey watcer at the IGCC plants. As illustrated by Table 2, the differences cited by Duke
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Energy do not result in fundamental differences in concentrations of the regulated poliutants in
the grey water blowdown sent to the treatment system. Both the maximum pollutant
concentration and average pollutant concentration for sclenium and TDS at Edwardsport arc
lower than the concentrations observed for Polk and Wabash. The average conceniration for
arscnic at Edwardsport 1s comnparable (o the average concentration at Polk and although the
maximim concentration is higher at Edwardsport than at Polk, a review of the grey water data
show that most observed values at Edwardsport are lower than Polk’s average arscnic
concentration. The concentrations of mereury in grey water at Edwardsport are not
fundamentally different from the concentrations observed at Polk. After excluding three extreme
outlicr values obtained during a 4-day period (4/5/2016-4/8/2016}, both the range of pollutant
concentrations and the average conceniration [or grey water samples collected over a 12-month
period at Edwardsport arc comparable io the values for Polk.

Table 2. Influent Pollutant Concentrations for the Grey Water Treatment System

_ . 1 LArsemic 17 Mercury TDS
Plant Name | Fuel Type | = {ag/L) (ng/L) {mg/L)
Polk Coal/Pet 720 - 340 17.0 927 720 - 1,800 4,500 4.600

Coke Blend {avg, 280) {avg. 70.4) (ave. 1,278) (avg. 4,575)
: 4.0-50 50-99 800 - 1,100 3,600 — 4.500
Wabash PetCoke |\ 45) (ave, 8.7) (avg. 920) (ave. 4,225)
Al dara:
6.5 —6.200
S , 31 - 1,100 {avg 447) 33-320 570 4,200
| Bdwardsport Coal (ave 221} | Exciuding outliers: (ave. 134) (avg. 2,006)
6.5~ 59.5
o {avg. 22) )

Sources: .S, EPA, 2015a and Attachment 7.

4.1.2 Duke Energy’s Assertions Regarding Fundamental Differences in Preliminary
Cooling and Cleaning of Syngas

Duke Energy describes diiferences between the syngas cooling and cleaning processes at
the IGCC plants and asserts that these differences arc likely to affect the quality of the grey water
generated at each facility. For example, Duke Enerpy statcs that the Edwardsport syngas
cleaning process will capturc a greater amount of fly ash becaise it has more direct contact of
water with the syngas stream than at Polk, and that this leads to a greater blowdown rate and an
increased pollutant mass load to the Edwardsport grey water lreatment system. Duke Energy also
suggests that Ldwardsport will be more effective than Polk at capturing volatile fuel constituents
such as mereury during the syngas cooling and scruhbing processes because of differences in the
cooling processes used at the facilities.

EPA considered the arguments presented by Duke Enerpy about these differences in the
syngas cooling and cleaning processes, along with the grey water monitoring data for
Edwardsport. Based on this information, EPA tentatively determined that Ditke Fnergy’s
assertions about fundamental differences in this regard are not supported by the information
provided.
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As deseribed above in Section 4.1.1, the potential differences in blowdown rates between
1GCC plants does not represent a fundamentally different factor. In the analyses for the ELGs,
I"PA detenmined that each of the 1GCC plants was operating @ thermal evaporation svstem
properly sized to acconumodate the volume of wastewater generated. To the extent that FPA’s
analyses concluded that none ol the {GCC plants would necd to upgrade their existing treatment
svstems, any difference in flowrates 1s ymmatenial.

EPA also evaluated how differences m the syngas cooling and cleaning processes aifect
the pollutant characlenstics of the untreated grey water at the 1GCC plants. Table 2 above shows
that the differences alleged by Duke Energy are either not demonstrated by the available grey
waler data. or that they are not sigmificant enough to affect the treatability of the grey water and
therefore do not represent a [undamentally different factor warranting alternative cffluent
limitations. As described above in Section 4.1.1, the Edwardsport grey waler data do not portray
fundamental differences in concentrations of the regulated pollutants in the grey water blowdown
sent to the treatment system, relative to the pollutant concentrations observed for Polk and
Wabash. Pollutant concentrations {or selenium and TDS at Edwardsport are lower than the
concentrations observed for Polk and Wabash, and the concentrations for arsenic and mercury at
lidwardsport are comparable to the pollutant concentrations observed at Poik.

4.1.3 Duke Energy’s Assertions Regarding Fundamental Differences in the Type and
Configuration of the Evaporative Processes Emploved in Treatment of Gasification
Wastewater

Duke Energy asscrts that the Fdwardsport grey waler treatment system, which utilizes
two stages of evaporative treatment and includes additional equipment to enhanee recovery ol
pollutants present in vapors produced during the treatrnent process. 1s [undamentally different
than the evaporative trcatment systems in place at Polk and Wabash. [n particular, Duke Encrgy
highlights the vapor recovery practices and the manner in which candensate streams are

Duke Fnergy asserts that Edwardspert’s practice of combining the condensate from all
evaporators (1.c., preliminary concentrator and the two crystailizers) and the barometric
condenser results in a combined effluent stream that Duke Energy believes would contain higher
pollutant concentrations than obscrved m EPA’s sampling data [or the condensate from the
initial evaporation stage at Polk.® o support this assertion, Duke Energy states that condensate
produced by crystallizers in the evaporative process “will be expected 1o contain higher
concentrations of such contaminants than condensate resulting from the preliminary concentrator
since the mput strean to the erystallizers will inherently contain higher concentrations of these
contaminants than the raw grey water input to the preliminary concentrator™ [Duke Energy.
20164

Edwardsport mcludes scrubbers on the vapor streams from the MVR evaporator and
(CoLD crystallizer to reduce pollutant carrvover or release to atmosphere. The water from thesc

* EPA collected samples of the condensate from both stages of evaporation for Polk's gasification wastewater
treatment systen: however, EPA rejected using data from the second stage because it was operating abpoermalily and
allowing carryover of poliutants o the condensate effluent stream.
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vapor scrubbers is sent to the formate crystallizer; condensate from the {ormate crystallizer
combincs with other condensate streams for processing through the reverse osmosis unit,
Uncondensed vapors from the formate crystallizer and the Col.D crystallizer, along with
uncondensed vapor from the MVR concentrator, are routed to the barometric condenser which in
turn generates another condensate stream. Duke Energy contends that these processes capture
pollutants that otherwise would be released to atmosphere, increasing the pollutant concentration
and loading of the combined condensate wastestream,

Duke Encrgy lacks support for its unconditional staternent that crystallizer condensate
has higher poliutant concentrations than the concentrator condensate, and in fact is contradicted
by data included in Appendix 4 of the FDF application [Duke Encrgy, 2016]. Dukc Encrgy
provided EPA with mercury data for the concentrator condensate and crystallizer process
condensate from Edwardsport’s grey water treatment systemn, based on three davs of sampling
conducted by the company in April 2016. These data (reproduced below in Table 3) allow for a
direct comparison of the concentrator condensate and crystallizer condensate, and show that
mercury concentrations in the second stage crystallizer process condensate are /ewer than the
concentrations in the first stage concenirator condensate on all three days. 1This is dircctly
contrary 1o Duke Energy’s assertion (hat the crystallizer condensate inherently has higher
pollutant concentrations than the concentrator condensate.

Table 3. Comparison of Mercury Concentration Data for Concentrator and Crystallizer
Condensatc Strcams, ng/L

e 5 S.tréﬁ'm' _ ' A\?erage'
| Concentrator Condensate 5.33
. Crystallizer Process Condensate 1.93

EPA, however, has {entatively determined that the vapor scrubbers and the barometric
condenser were not considered in the development of the ELGs [or gasification wastewater. The
condensatc associated with thesc unit processcs is a sigmficant additional conlribution io the
overall mercury loadings in the gasification wastewater discharge at Edwardsport and appears to
also contribute to increased concentrations of 1DS. The opcration of the vapor scrubbers and
haromeiric condenser represent a fundamentally different factor and, based on evaluation of the
data for the grey water trealment systern, warrants establishing alternative effluent limitations for
mercury and TDS. EPA’s evaluation of the grey water treatment system data [ound that
alternative cffluent limitations are not warranted for arsenic and selenium.

According to Duke Energy. “{t]he Barometric Condenser system is designed to pressurize
vapor streams to enhance condensation of vaporized substances before the vapor strecams arc
utilized in the sulfur recovery umt (SRU}) in the gasification block. Relevant vapor streams
[consist] of uncondensed vapors from Concentrator Heater and the Air Cooled Condenser, the
latter having recetved scrubbed vapors from the CoLD™ Crystallizer and the vapor stream
(unscrubbed) from the Formate Crystallizer™ [PDuke Energy. 2016]. The Edwardsport plant is the
only 1GCC plant that operates a barometric condenser. At Polk and Wabash, the uncendensed
vapors from the concentrators and crystallizers (Polk only) are vented to the atmospherc, As
such, the Edwardsport IGCC plant is reducing air pollutant emissions through the operation of
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the baromeric condenscer. The pollutants are transferred from the vapor phasc to the barometric
condenser condensate. and this condensale subseguently combines with other condensate streams
irom the grey water treatment process. increasing the pollutant concentrations and loadings in the

gasification wastewater effluent. See Attachment 13 for a process flow diagram of the
Edwardsport GWTS highlighting the purtions of the system that dilfer significantly from the

svstems at Polk and Wabash.

In Appendix 4 of the variance application, Duke Energy provided mercury concentration
data for each of the individual condensate streams collected over three days in Apnil 2016 [Duke

Energy. 2016]:

Tablc 4. Edwardsport Mercury Concentration Data for Individual Condensate Streams,

ng/L
Stream 4/5/2016 4/6/2016 4/8/2016 Average

Concentrator Condensate 7.03 7.25 1.72 5.33
Crystallizer 8team Condensate <.50 <0.50 (.59 (.53
Crystallizer Process Condensate 3.31 1.34 1.15 1.95
Barometric Condenser Condensate 350 104 89.0 181
Combined Coendensate
(PrIor 10 reverse 0SMmosIs unit) 15.6 16.3 8.88 13.6
Final Grevwater Treatment Efflucnt

| (after treatment by reversc osmosis) 4.74 839 3.09 5.4]

As shown in Table 4, the mercury concentraiions f(or the baromctrie condenser
condensate are 1wo orders of magnitude higher than the mercury concentrations for other
condensate streams and contributes to Cdwardsport not being able (o meet the BAT effluent

~ T T e

Edwardsport already operates a treatment system that. by including two-stage reverse
osmesis polishing of the combined condensate produccd by the evaporation stages, 15 beyond the
BAT technology basis for the ELGs. As part of its review of Duke Energy’s variance, TPA
evaluated what additional treatment steps would be necessary for the plant 1o meet the BAT
cffluent limitations in the ELGs. Although the effluent data for Edwardsport shows that the plant
is able to comply with the EL.G limitations for arsenic and selenium. EPA anticipates that
Edwardsport would incur costs to install additionat treatment to enable it to meet ELG ¢tHuent
limitations for mercury and TDS. The need for additional treatment, and the associated capital
and O&M costs, were not contemplated during development of the E1.Gs. EPA’s evaluation of
the costs for potential additiona) treatment is presented below in Section 4.2.3.

4.2 Evaluation of Criteria for Effluent Limitations Less Stringent Than National [imits

For the reasons discussed in Scetion 4.1, Duke Energy has demonstrated that
Edwardsport is fundamentally different with respect to the factors considered by the
Admumstrater in establishing the national guideiines. As such. alternative efffuent limitanons are
warranted and justified by 40 CFR 125 31(ax2). However, 40 CFR 125531(b). also described in
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Section 2.2, statcs that a request for the establishment of cffluent limitations less stringent than
those required by national [imits guidelines shall be approved only if:

1) The alternative effluent limitation 1s no less stringent than justified by the fundamental
difference; _

2} The alternative effluent limitation or standard will ensurc compliance with §208(¢) and
§301(bY1XC) of the CWA;” and

3) Compliance with the national limits (cither by using the technologies upon which the
national limits are based or by other control alternatives) would result in:

1. A removal cost wholly out of proportion to the removal cost considered during
development of the national limits; or

11. A non-water quality envirommental impaet (including energy requirements)
fundamentally more adverse than the impact considered during development of
the national himits.

The following subsections describe EPA’s evaluation of the three requirernents in 40
CFR 125.31(b) to establish cffluent limitations that arc less stringent than national timits.

4.2.1 Limitations No Less Stringent Than Justified by Differences

Based on EPA’s evaluation ol the alternative efiluent limitations requested by Duke
Energy, EPA has tentatively determined that the limitations for arsenic and mereury requested by
Duke Energy are less stringent than justified by the fundamental difference. EPA’s evatuation
tentatively determined that the limitations for TDS requested by Duke Energy are more stringent
than justified by the fundamental difference. As explained below, this is duc to the dataset used
and to errors 1n the methodology Duke Energy and its consultant used to calculate requested
limits.

IEPA 15 proposing to grant a vanance establishing alternative effiuent limitations for
mercury and TDS, as explained below. These alternative cffluent limitations are based on long-
term monitoring of treatment system effluent quality by Duke Energy, following the
inethodology used by EPA to establish BAT effluent limitations for the ELGs, and are no less
stringent than justified by the fundamental ditferences identified at Edwardsport. The technology
basis lor these alternative limitations 1s thermal evaporation followed by reverse osmosis
filtration.' EPA is not proposing alternative effluent limitations for arsenic for the reasons

 CWA §208(e} provides that NPDES permits shall not conflici with a water quality management plans issued under
§208. CWA $30H(bX 1XC) of the CWA requires comnpliance with any WQBELSs or other limits required by state or
federal law that are more stringent than nationally applicable effluent limitations.

¥ This treatment technology is more advanced than the BAT technelogy basis for the ELGs, due to reverse 0smosis
([iltration of the condensate produced from the thermal evaporation process. The Edwardsport lacility also has
treatment technology in place afler (he reverse osmosis systemn Lo remove cyvanide from gasification wastewater;
however, Duke Energy has not found it necessary to operate the equipment. ‘The cyanide destruction system includes
a series of chemical addition steps that would affect cffluent quality, most notably by increasing the T1XS of treated
easification wastewater above the levels produced by the evaporation and reverse osmosis stages. The alternative
effluent limitations presented in this document are based on data collected when the cyanide destruction system was
not being used and, as a result, may not reflect the effluent quality attained when the process is in operation.
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explained below. In addition. Duke Energy did not request alternative cffiuent limitations for
selenium; thercfore, EPA 13 not propoesing limitations for that parameter. EPA’s derivation of
allernative effluent limitations is summartzed below. For addinonal details, see the memorandum
titled “Altemative effluent limitations for gasification wastewater at bdwardsport IGCC Station.”™
hereafier referred to as the "Limits Memo™ | Westat. 2017].

Arsenic

In its application for a variance providing alternative effluent hmitations, Duke Energy
secks a datly maximum limit of 8 ug/L for arsenie, claiming that the 4 ug/L limitin the ELGs “is
unduly restrictive” [ Duke Energy’s vartance request, Scction 7.2]. The ELGs do not include a
maonthly average limit for arsenic. Based on a thorough evaluation of Duke Energy’s application
and eftluent data collected by Edwardsport since commencing operation. EPA tentatively
determined that alternative eflluent limitations for arsenic are not warranted because all
applicable data reflceting normal operation of the gasification system demonstratc compliance
with the ELG Iimitations at 40 CI'R 423.13. Furthennore, EPA disagrees with the methodology
Duke Encrgy suggests should be used to cstablish alternative effluent imitation for arsenic, on
the basis that it 1s arbitrary and the selection of specific values may bias the outcome.

Duke Energy submitted cfflucnt data for arsenic collected on 38 days (40 total
measurements) during the period 5/9/2013 through 10/1/2016. As explained 1n the Limits Memo.
LPA excluded certain data from its final analyses becausc they do not represent normal operation
of the gasification process and associated wastewater treatment system, due Lo abnormal
opcrational vanability and laboratory results that do not reflect sufficiently sensitive quantitation
levels to adequately characterize effluent quality and treatment system performance. The
resulting dataset for the treatment system effluent provides observations for 25 davs. Fach of

these effluent observations for arsenic were reported as non-detect with a quantitation limit of
cither 1 nafT ar 2 aadT 7w aither ancemmarter ar haltf ol the Aaile livmit of 4 0 ae/T

These etfluent data show that the concentration of arsenic in Edwardsport treatment svstem
effluent is much lower than the EI.G daily maximuim limit of 3.0 ugsl. and alternative cffluent
hmitations for the paramneter are not wartanted. Furthermore. 40 CFR 125.31(b) slates. in part,
that a request for establishment of effluent limmtations less stringent than those required by
national limits guidclines shall be approved only if the alternative ellluent limitations is no less
stringenl than justificd by the fundamental difterence. ‘The arsenic data lor Edwardsport
demonstrates that a less stringent eftfluent limit 1s not justified.

In Section 7 of its I'DT variance request, Duke Energy explains that it attempted to follow
EPA’s statistical methodology for the ELG limitations while developing Duke Energy’s
requested alternative cffluent hmitations for mercury and TDS. However, in requesting an
aftermative himitation for arsenic. 1Duke Energy put forth 2 new approach that is not consistent
with the methodology EPA used to establish the BAT bimitation. For arsenic, Duke Energy
ignored the cffluent data for Edwardsport. Instcad of using the actual datz for arsenic. Duke
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Energy arbitranly selected four valucs lower than the ELG limitation of 4 ug/L, and requested an
alternative daily maximum limit of § ug/L based on its statistical analysis of these four values.'!

As EPA described in Section 5.6 of the Statistical Support Document, in situations where
there are too few detected results, the statistical models are not approprate for usc in obtaining
the effluent limits since reliable estimates could not be calculated from the model. in such
instances, EPA established the daily maximum ELG limits based on a detection himit (or more
precisely, quantitation limit) relevant to the observed data. Also, the monthly average ELG limil
is not cstablished when the daily maximum limit is based on the detection limit. This 1s reflected
in the arsenic limits {for gasilication wastewaler mn the ELGs.

Duke Energy’s selection of four hypothetical obscrvations below the quantitation limit
and calculating the daily maximum limit from those observations 1s arbitrary. Those hypothelical
observations could be selected to obtain a daily limit that is greater than the quantitation limit or
less than the quantitation limit. Using the values selected by Duke Energy, and rounding the limit
upward to the nearest integer, would result in a limit of 8 ug/L."* However, there is no valid basis
for using the values selected by Duke Energy and substituting differcnt valucs would produce
different effluent limits. Furthcrmore, it would be more appropriate to select values that more
closely reflect the actual sampling data for Edwardsport. Since all valid observations {or the
treatment system effluent are lower than 2 ug/L. and more than 90 percent ol these observations
are in fact are lower than 1 ug/L, Duke Energy’s approach whereby 75 percent of the
hypothetical values are kigher than the actual momtoning data lacks technical ment.

Since EPA has tentativelv determined that alternative limits for arsenic are not warranted,
the BAT Timit for arsenic at 40 CFR 423.13(3)(1) would continue to apply to gasification
wastewatcr discharges at Edwardsport. The data submitted by Duke Energy confinms that a
variance is not needed for the arsenic, with all valid observations providing non-detect results at
quantitation levels lower than the ELG Hmit. For comparison of the Edwardsport effluent data to
the ELG Iimit of 4 ug/L, see the Limits Memo.

Mercury

Table 5 provides the long-term average (1T A), variability factors, and alternative effluent
limitatians for mercury at Edwardsport. Duke Energy requested alternative effluent limits for
mercury (30.0 ng/L daily maximum; 12.4 ng/L. monthly average) based on observations for 15
days collected during the period 7/22/20135 through 10/15/2015. The dataset used by EPA to
establish alternative effluent limitations for Edwardsport differs from Duke FEnergy’s datasct in
the following ways: (1) EPA’s limits arc bascd on obscrvations for 25 days rather than 15 days;
(2) EPA’s dataset includes additional data collected by Edwardsport for the period 4/5/2016 -
10/1/2016; and (3) EPA excluded data collected on 3 days in 2013 and 1 day in 2015, {or reasons
explained in the Limiis Memo.

' For its analysis, Duke Energy used the following values: i vg/L, 2 ug/L, 3 ug/L, and 3.5 ug/L.
12 Arguably, using these arbitrarily selected values in EPA’s statistical model would also produce a monthly average
effluent hmitation of 4 ng/L.
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4.2.2  Compliance with §208(e) and §301(B)(1)(C) of the CWA

In a letter o the Acting Regional Administrator for EPA Region 5, IDEM notified EPA
that the alternative effluent limitations requested in Duke Energy’s application would comply
with §208(c) and §301(b)X1XC) of the CWA. EPA will seek concurrence on the alternative
limitations prescented in this document prior to issuing the {mal decision.

4.2.3  Removal Costs and Non-Water Quality Environmental Impacts

As discussed in Section 4.1, EPA evaluated what additional treatment steps may be
necessary {or the plant to meet the BAT e{fluent limitations in the ELGs. Edwardsport is already
operating the technology identified as the BAT technology basis for gasification wastcwater
effluent limitations, as well as additional reverse osmosis filiration of the combined condensate
streams from the grey water treatment system. Based on the data provided by Duke Energy,
mercury is the primary constituent for which additional treatment would be needed for
Edwardsport to comply with the BAT effluent limitations in the E1.Gs although, depending on
the technology selected (o enhance mercury removal, additional treatment specifically for TDS
may also be necessary to comply with the ELGs. EPA evalualed zero-valent iron (ZVI1}
technology as a potential polishing step to remove the additional increment of mercury in the
Edwardsport gasification wastewater to meet the BAT effluent limitations. ZVI technology has
been used to treat FGD wastewater in pilot tests and has demonstrated good removals of
mercury. EPA does nol have data demonstrating that it would reduce mercury concentrations
down to the level necessary to comply with the ELGs; nevertheless, evaluating the cost of such
treatment provides a uscful benchimark for the purposes of evaluaiing the vartance application.
Based on information obtained during the ELG rulemaking regarding ZVT {reatment of FGD
wastewater, EPA estimates that the capital costs to procure and install a ZVI system (o reat
gasification wastewater al Edwardsport would exceed $5 million. EPA estimates that operation
and mamtenance (O&M) costs for a ZVI treatment unit would exceed $1.7 million per vear
[Irarina, 2017]. In its analyses for the final ELGs, EPA projected that Edwardsport and the other
operating IGCC plants would not incur capital costs to comply with the BAT efflucnt limitations:
howcver, they were cstimated to incur anmual O&M costs of $192,000 for compliance
monitoring [U.S. EPA, 2015b].

Edwardsport already operates a (reatment system that, by including two-stage reverse
osmosis polishing of the combined condensale, is beyond the BAT technology basis for the
EI.Gs. in addition, EPA cstimates the cost for Edwardsport 10 comply with the ELG effluent
limitations for mercury and 1S would require additional treatment and meur capital costs not
contemplated during development of the ELGs. Annual O&M costs for such additional treatment
would be al least an order of magnitude greater than EPA considered when developing the ELGs
for gasification wastewater. Therefore, EPA tentatively determined that the estimated costs that
would be incurred by Edwardsport to install additional treatment to comply with the BAT
effluent limitations arc wholly out of proportion to the removal costs considered during
development of the national limits for gasification wastewater,
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5. TENTATIVE IXECISION OF THE REGIONAL ADMINISTRATOR

Based on the evaluation of Duke Energy’s request and the administrative record for the
Steanmt Electric Power Generating ELGs, EPA proposes to grant an FDF variance providing
alternative effluent limitations for mercury and TDS in discharges of gasification wastewaler for
Duke Energy’s Edwardsport 1(G:CC Plant. Duke Energy demonstrated that the factors at
Edwardsport are [undamentally dillerent from those considered by EPA in developing the
national limitations set forth i 40 CTR 423.13(3}(1)(). EPA proposes not lo establish alternative
efiluent limitations for arsente, because all applhicable data refleeting normal operation of the
gasification system demonstrate compliance with the ELG limitations at 40 CFR 423.13(1)(1)().

Kobert A. Kaplan Date
Acting Regional Administrator
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