
January 2016

A Summary of the Effluent Limitations 
Guidelines and Standards for the

Steam Electric Power 
Generating Point 
Source Category



In the power sector, AECOM provides services to 
site, design, construct, operate and maintain fossil 
fuel, nuclear, hydroelectric, and alternative and 
renewable power generation facilities. We offer full-
service capability to develop cost-effective water 
management and wastewater treatment solutions. 
AECOM can provide the expertise to assist with 
permitting support, wastewater characterization 
and modeling, treatment technology evaluations, 
process optimization, feasibility and preliminary 
engineering studies, pilot testing, procurement, 
construction management, operation and 
maintenance. In our toolkit, we have the services to 
keep your facilities in compliance at the intersection 
of new regulations affecting water, wastewater, coal 
combustion residuals and air quality through our full 
service approach and broad depth of expertise.

AECOM Technical Services is pleased to provide 
a summary of the US Environmental Protection 
Agency (EPA) Effluent Limitations Guidelines and 
Standards for the Steam Electric Power Generating 
Point Source Category for your use.  Should you 
have any questions about this important topic, 
please feel free to call your local AECOM contact 
or Michelle Mayfield for more information and 
assistance.
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On June 7, 2013, the US Environmental Protection 
Agency (EPA) published proposed Effluent Limitations 
Guidelines and Standards for the Steam Electric Power 
Generating Point Source Category (ELGs) in the Federal 
Register (Volume 78, page 34432).  Publication of a final 
pre-publication version of the ELGs on September 30, 
2015 allowed EPA to comply with the consent decree 
under the US District Court for the District of Columbia.  
The ELGs are intended to control discharges from new 
technologies and wastewater streams that were not 
common or well-studied during the 1982 issuance of 
the ELGs.  

On November 3, 2015, the EPA published the final ELGs 
for discharges from steam electric power plants.  The 
rule became effective on January 6, 2016.

Although coal, oil and petroleum coke-fired power 
plants are subject to the rule changes, EPA identified 
that the majority of facilities which are expected to 
incur costs to comply with the final ELG are coal-fired 
plants, plants that co-fire coal and gas, or plants that 
burn oil.  

Key elements of the rule include the following:

• Site-specific implementation dates: New limits 
will be implemented through National Pollutant 
Discharge Elimination System (NPDES) permits as 
soon as possible starting November, 2018, but no 
later than December 31, 2023.  To determine “as 
soon as possible” the permitting authority must 
consider 1) the time required to expeditiously plan, 
design, procure and install equipment, including the 
time needed to raise capital; 2) changes planned or 
underway at the facility to respond to regulations 
for greenhouse gas or disposal of coal combustion 
residuals; 3) an initial commissioning period to 
optimize installed FGD wastewater equipment; 
and 4) other factors as appropriate.  The “as soon 
as possible” date can be different for individual  
wastestreams as determined by the permitting 
agency’s review of information submitted by the 
permittee.  

• Voluntary Incentive Program: Facilities willing to 
treat Flue Gas Desulferization (FGD) wastewater 
using evaporation technologies can enter an 
optional program. They would be subject to more 
stringent limits for the resulting discharge of 
brine concentrator distillate and / or crystallizer 
condensate, but would be guaranteed a maximum 
implementation date (up to December 31, 2023).

• Legacy Wastewaters: FGD wastewater, fly ash 
transport water, bottom ash transport water, Flue 
Gas Mercury Control (FGMC) wastewater, and 
gasification wastewater generated prior to the site-
specific required date to implement the final ELGs 
are subject to the numeric limits established in the 
1982 ELG rule for total suspended solids (TSS) and 
oil and grease, resulting in no practical change of 
existing numeric limits for these wastewaters.

• Wastewater streams with ‘No Discharge’ 
requirements: These streams cannot be discharged 
after reuse or recycling, with the exception of fly ash 
or bottom ash transport water which can be reused 
as FGD makeup and would subsequently be subject 
to the FGD wastewater limits when discharged.

• Small EGUs:  For small electric generating units 
(EGUs) that have a total nameplate generating 
capacity of 50 megawatt (MW) or less and for oil-
fired EGUs, the ELGs set limits for TSS and oil and 
grease for FGD wastewater, fly ash transport water, 
bottom ash transport water, FGMC wastewater 
and gasification wastewater equal to the existing 
limits for low volume waste, resulting in no practical 
change of existing numeric limits for these facilities.

• Non-chemical Metal Cleaning Waste:  
Establishment of effluent limitations continue to be 
reserved for further consideration, resulting in no 
practical change of existing requirements fo rthis 
waste stream.

Summary1
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Pollutant Long-Term Average 
Target**

Daily Maximum 
Limitation

30-Day Average 
Limitation

FGD Wastewater - Existing Direct 
Dischargers*

Arsenic (µg/l) 5.98 11 8
Mercury (ng/l) 159 788 356
Selenium (µg/l) 7.5 23 12

Nitrate/Nitrite as N 
(mg/l)

1.3 17 4.4

FGD Wastewater  - Voluntary 
Incentives Program, New Direct 
Discharge, Existing Indirect 
Discharge and New Indirect 
Discharge*

Arsenic (µg/L) 4.0 4 --
Mercury (ng/L) 17.8 39 24
Selenium (µg/L) 5.0 5 --
Total Dissolved 

Solids (TDS) (mg/l)
14.9 50 24

Combustion Residual Leachate – 
Existing Direct Discharge

TSS (mg/l) NA 100.0 30.0
Oil and Grease (mg/l) NA 20.0 15.0

Combustion Residual Leachate 
– New Direct and Indirect 
Discharges

Arsenic (mg/l) NA 11 8
Mercury (ng/l) NA 788 356

Gasification Wastewater  – Newly 
Generated (all sources)*

Arsenic (µg/l) 4.0 4 ---
Mercury (ng/l) 1.08 1.8 1.3
Selenium (µg/l) 147 453 227

TDS (mg/l) 15.2 38 22
Fly Ash Transport Water – Newly 
Generated (all sources) No Discharge -- -- --

Bottom Ash Transport Water - 
Newly Generated (all sources) No Discharge -- -- --

Flue Gas Mercury Control – Newly 
Generated (all sources) No Discharge -- -- --

*  Limits for TSS and oil and grease will still apply
** Long-Term Average Targets are recommended effluent concentrations that

treatment plants should be designed and operated to achieve.

New numeric limits established include:
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The preamble to the ELGs provides discussion of which 
facilities are subject to the ELGs and how the ELGS 
apply to different types of facilities.

2.1 Clarification of Applicability
The final ELGs predominately establish new standards 
for coal-fired power plants. However, EPA clarifies 
that the existing and recently promulgated ELGs at 
40 CFR 423 are applicable to facilities using coal, oil, 
gas, or nuclear fuel which generate electricity as a 
predominate source of revenue or principal reason for 
operation including facilities distributing electricity 
using “accounting practices not commonly thought 
of as a ‘sale’”.  Additionally, EPA clarifies that those 
facilities using fuels derived from fossil fuel (such as 
petroleum coke and synthesis gas) and combined 
cycle systems are also subject to the rule.  However, 
power generation units operated by other industrial 
facilities or entities that do not sell electricity (such as 
universities, hospitals, etc.) are not subject to the rule.  

2.2 BPT / BAT / NSPS / PSES / PSNS 
Explanation
EPA established categories for the control technologies 
based on the facility being new or existing, and where 
the facility discharges.  “Direct discharge” facilities 
discharge effluent to waters of the United States, 
whereas “indirect dischargers” send their effluent to 
another system, such as a publically owned treatment 
works (POTW).  

Existing sources which direct discharge are regulated 
under two control mechanisms mentioned in the ELGs: 

• Best Practicable Control Technology Currently 
Available (BPT):  Takes into account the age and 
processes employed.  Typically based on the 
average of the best performance of facilities in the 
industry, but may be more stringent if “average” 
performance is inadequate (CWA 304(b)(1)(B)); and 

• Best Available Technology Economically Achievable 
(BAT): Although by rule BAT is considered to be more 
stringent than BPT, they can be set equal to the 
BPT (as seen for fly ash and bottom ash transport 
water in the final ELG).  BAT limits are based in part 
upon costs, the age of equipment, and the process 
employed (CWA 304(b)(2)(B)).  

Applicability and Facility Types2
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facility is free to select any appropriate technology 
to achieve compliance.  For example, although EPA 
recommends a dry handling technology for fly ash, 
a facility may use a different technology, such as 
recirculating ponds as long as it was able to achieve 
the no discharge requirements.  Additionally, the 
technology selected by the EPA, and the resulting 
limitations and guidelines, may or may not be the same 
among the standards. For example, the new source 
standard requires TSS, oil and grease, arsenic and 
mercury limits for combustion leachate treated with 
chemical precipitation while existing dischargers are 
subject to TSS and oil and grease limits only for this 
wastewater.  Therefore, it is important for the industry 
to understand which limitations and guidelines are 
applicable to their facility.

Existing sources which indirectly discharge are 
regulated under one control mechanism: 

• Pretreatment Standards for Existing Sources (PSES): 
Intended to prevent facilities from discharging 
pollutants that may pass through or interfere with 
POTWs. Like the BAT, PSES is also technology-
based and determined using criteria similar to BAT 
(CWA 307(b));

New Sources (facilities or portions of a facility which 
commence construction after November 17, 2015) are 
regulated under one control mechanism:

• Best Available Demonstrated Control Technology 
(BADCT): New facilities are expected to benefit from 
the best available technology as determined by 
EPA through and evaluation of the cost of achieving 
effluent or pollutant reduction.  BADCT is considered 
the most stringent controls attainable for new 
sources and is applied to both direct and indirect 
dischargers as New Source Performance Standards 
(NSPS) (CWA 306(b)(1)(B)) and Pretreatment 
Standards for New Sources (PSNS) (CWA 307(c)).

In 1982, EPA promulgated New Source Performance 
Standards (NSPS) and Pretreatment Standards for 
New Sources (PSNS) for certain discharges from new 
sources as of November 19, 1982. Units that were 
identified as new sources under the 1982 rule (herein 
called “1982 new sources”), will continue to be subject 
to the new source components of the 1982 ELGs, and 
will also be subject to the requirements for existing 
sources in the 2015 ELGs because they will be existing 
sources with respect to the new 2015 requirements.  
Where these standards conflict, the most stringent 
requirements apply.  Often, the 1982 requirement is 
equivalent to the 2015 requirement, such as the ‘no 
discharge’ requirement for fly ash transport water. In 
other cases, the 2015 ELGs may be more stringent, 
such as the new numeric limits for FGD wastewaters 
which the 1982 ELGs did not have. 

The control mechanisms outlined above are used to 
establish effluent limitations and guidelines based on 
the performance of a single technology or group of 
technologies, selected by the EPA as the performance 
standard.  However, the selection of a technology 
by the EPA for development of limitations does not 
mandate use of that technology by the industry.  Each 

What is a New Source?
A building, structure, facility or installation (can be 
a whole facility or as small as a piece of equipment) 
for which:

1. Construction (including preparation work of 
the site and entering into binding contracts) 
commenced after publication of proposed 
applicable standards (for indirect dischargers) or 
after promulgation (for direct dischargers), and

2. One of the following apply:
 − On a site with no other source; or
 − It totally replaces the equipment of an 

existing source; or
 − Its processes are “substantially independent 

of an existing source at the same site”, 
relative to the extent of integration with an 
existing source, and other factors.

A new source is the unit generating wastewater, not 
the treatment system; conversely, changes to the 
treatment system are not generally considered new 
sources.
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Proposed Chronic Water Quality 
Criterion for Selenium 

• In July 2015, EPA proposed to revise the current 
chronic water quality criterion for selenium 
that was previously set at 5 µg/l. The proposed 
revision includes six sub-criterions, three of 
which are fish-tissue based, and three establish 
limits for water concentrations, including 
separate limits for lentic (still fresh water) and 
lotic (flowing fresh water) systems. EPA has 
stated that complying with the fish-tissue 
based chronic criterion shall be a mandatory 
requirement for any discharges to the surface 
water. The fish tissue standards would take 
precedence over the water concentration limits 
except for fishless streams and under new or 
increased inputs of selenium from a specific 
source until the attainment of steady-state 
conditions.

• In the absence of implementation guidelines 
and a set target date for finalization of this 
new chronic criterion for selenium, AECOM 
recommends adopting a treatment technology 
than can comply with the proposed water 
column criterions for lotic (3.1 µg/l) and lentic 
(1.2 µg/l) systems. Any exceedances over these 
limits may serve as a trigger to perform the fish-
tissue analysis concurrent to a similar approach 
recently approved by the EPA for the State of 
Kentucky. Also, based on the nature of NPDES 
permitting process that imposes the most 
stringent limitations at the discharge location, 
it may be prudent to implement a treatment 
option that can comply with the proposed water 
concentration limits. 

In addition to technology based limits (BAT, NSPS, 
PSES or PSNS), the facility will also have to meet 
existing limits that are protective of the water 
quality of the receiving stream.  These will typically 
be based on water quality criteria set by states, in 
accordance with EPA, State, and local regulations.  
Where a technology based effluent limit (TBEL) and 
a water quality based effluent limit (WQBEL) both 
apply, the permit writer is directed to apply the 
more restrictive limit.  In general, the new technology- 
based numeric limits in the  final ELGs are significantly 
lower than EPA’s water quality criteria for arsenic and 
mercury. However, EPA proposed new selenium water 
quality standards (see insert) in July 2015 which may 
result in more stringent selenium limits in the next few 
years.

2.3 Plant Size
Historically, there have not been size categories in the 
steam electric ELGs with the exception of the existing 
effluent limitations for cooling water discharges from 
units with total rated capacity of less than 25 MW (see 
40 CFR 423.13(c)(1) and 423.15(i)(1)).  In the final ELGs, 
existing units with total nameplate capacity of 50 MW 
or less and for oil-fired plants will continue to be subject 
to numeric limits for total suspended solids that are 
equal to the limits for low volume wastes established 
in the 1982 ELGs.  This results in no practical change in 
the numeric limit for these facilities, although the type 
of control mechanism has changed from best practical 
technology (BPT) limits to best available technology 
(BAT) limits.  However, the new source standards apply 
to all facilities, including these small and oil-fired units. 
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The 2015 ELGs establish new or additional 
requirements for selected wastewater streams 
common to coal-fired plants. This section discusses 
how the pollutants of concern were selected for the 
affected wastewater streams, and the limitations and 
standards applied by EPA in the final ELGs.

3.1 Process for Assessing Regulated 
Pollutants 
Pollutants of concern were defined as “pollutants 
that have been quantified at sufficient frequency 
at treatable levels”, meaning they were present at 
a concentration  two to ten times greater than the 
baseline value at least 10% of the untreated process 
water samples.  EPA identified the pollutants of concern 
for regulated water streams using three data sources:  
1) data from EPA’s field sampling program, 2) industry-
supplied data, and 3) publically available sources.   
The EPA established numerical limits for a subset of 
pollutants from the initially compiled list based on the 
rationale that one pollutant could act as a surrogate or 
indicator pollutant for other pollutants.   

The final list of regulated pollutants was selected 
based on criteria that largely considered treatment 
technologies used as a basis for the regulations.  The 
criteria stated the pollutant could not be used as a 
treatment chemical in the treatment technology serving 
as a basis for the regulations, and must be effectively 
removed by the treatment technology.   

3.2 Assessment of Pollutants for Indirect 
Dischargers 
Pretreatment standards are necessary for pollutants 
of concern that EPA determines are not treatable 
at the receiving POTW or may interfere with POTW 
complying with its own discharge permit or sludge 
disposal practices.  To determine which pollutants of 
concern required pretreatment standards for indirectly 
discharged streams, the EPA conducted a pass through 
analysis of pollutants in streams discharged to POTWs.  
The analysis was conducted for the same pollutants 

of concern selected for regulation under BAT/NSPS for 
each wastewater stream of concern for each regulatory 
option.

A pollutant was determined to “pass through” a POTW 
if the median percentage removed nationwide by well-
operated POTWs is less than the median percentage 
removed by the  BAT/NSPS technology.    

3.3 Legacy Wastewaters 
FGD wastewater, fly ash transport water, bottom ash 
transport water, FGMC wastewater, and gasification 
wastewater generated prior to the site-specific required 
date to implement the final ELGs are considered 
legacy wastewaters.  These streams were previously 
considered low volume wastewaters and regulated 
in the 1982 ELG with BPT limits for TSS and oil and 
grease. In the 2015 ELG, they have been removed from 
the low volume umbrella.  

The vast majority of coal fired power plants combine 
some of their legacy wastewater with other power 
plant wastestreams (including cooling waters, coal pile 
runoff, metal cleaning waste, and low volume waste 
sources) in surface impoundments.  When combined 
in this manor, the legacy wastewater no longer retains 
its original characteristics (i.e., as it had when/where it 
was generated). Therefore, EPA was not able to collect 
adequate data to identify new technologies or limits at 
the BAT level for legacy wastewater.  EPA established 
BAT limitations for legacy wastewaters equal to 
previously promulgated BPT limitations for TSS.  Since 
this approach is believed to result in no change to the 
applicable numeric limits, facilities must continue to 
comply with these limits immediately.  

The figures on the next page provide examples of 
potential routing scenarios for selected wastewater 
streams.

Affected Streams3
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3.4 Example Sampling Location of Legacy and New FGD Wastewater Streams
FGD wastewater generated after the compliance date established in each facility’s permit (labeled “new” in 
the figures) would be subject to the new BAT limits for mercury, selenium, arsenic, and nitrate/nitrite as N as N.  
Existing (legacy) flows generated prior to this date would not.  Therefore, a facility could choose to monitor only 
the new stream for BAT parameters (mercury, selenim, arsenic and nitrate/nitrite as N as N after treatment and 
monitor the combined legacy and new streams for BPT parameters (TSS and oil and grease) prior to discharge (as 
shown on the left) or to combine the new and legacy streams prior to treatment and sample or both BAT and BPT 
limits (right).  

Fly ash, generated from coal combustion, is commonly 
filtered from flue gas using electrostatic precipitators 
(ESPs) or baghouses, and collected in hoppers from 
which the fly ash is transferred to storage, disposal, or 
future use.  The transfer can be by pneumatic 
equipment or sluicing by water.  EPA removed fly ash 
transport water from the definition of low volume 
wastes and regulated the stream individually as Ash 
Transport Water.  

Transport water means “any process wastewater that is 
used to convey fly ash, bottom ash or economizer ash  
from the ash collection or storage equipment, or boiler, 
and has direct contact with the ash. Ash Transport 
water does not include low volume, short duration 
discharges of wastewater from minor leaks (e.g., leaks 
from valve packing, pipe flanges, or piping) or minor 
maintenance events (e.g., replacement of valves or 
pipe sections).  Additionally, EPA does not consider ash 
collected in venturi-type wet scrubbers to be fly ash, 
therefore the water generated by these systems is not 
considered fly ash transport water. 

Whereas the treatment technology standard for 
new sources under the 1982 ELGs was dry handling, 
new units constructed in the past few decades have 
implemented this technology.  Given its availability and 
proven compliance within the industry, EPA identified 
“no discharge of pollutants” as the standard for fly ash 
transport water.   EPA has expressed that it expects 
facilities to implement zero liquid discharge for these 
wastewater streams in order to meet the no discharge 
of pollutants requirements.  A dry vacuum system that 
employs a mechanical exhauster to pneumatically 
convey the fly ash was selected as the basis of the 
BAT for fly ash transport water.   EPA asserted that the 
industry trend is toward the use of dry ash handling 
systems and they estimated about 80 percent of coal 
and pet-coke fired generating units operate dry ash 
systems already.

3.5 Fly Ash Transport Water
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Table 3.1 Summary of Standards for Fly Ash Transport Water
Treatment Standard

1982 ELGs Impoundment for existing;  dry handling for new sources 
2015 ELGs (BAT, NSPS) Dry handling using a mechanical exhauster to pneumatically 

convey the fly ash
1982 Numeric Limitations for Direct 
Dischargers (BPT)

• Previously regulated as low volume waste
• TSS 100.0 mg/l max; 30.0 mg/l 30-day average
• Oil and Grease 20.0 mg/l max; 15.0 mg/l 30-day average

1982 Numeric Limitations for New Direct 
Dischargers (NSPS) and Pretreatment 
Standards for New Sources (PSNS)

No Discharge of pollutants

2015 Numeric Limitations
Legacy Fly Ash Transport Water (same 
as former BPT)

• TSS 100.0 mg/l max; 30.0 mg/l 30-day average
• Oil and Grease 20.0 mg/l max; 15.0 mg/l 30-day average

Existing Direct Discharge (BAT and 
1982 NSPS)

No Discharge 

2015 New Direct Discharge (NSPS) No Discharge 
Existing Indirect Discharge (PSES) No Discharge 
2015 New Indirect Discharge (PSNS) No Discharge 

Bottom ash is the heavier ash particles generated from 
the combustion of coal and collected at the bottom of 
the furnace during power production, and also includes 
boiler slag.  Typically, a quench system is used to cool 
the hot bottom ash and the ash would be removed 
from the quench using a mechanical drag system or 
by sluicing to an impoundment.  In the 2015 ELGs, 
EPA removed these sluice waters from the umbrella of 
low volume wastes and established “no discharge of 
pollutants” standards for what is now termed bottom 
ash transport water. 

The final ELGs define dry handling or closed-loop 
systems as the BAT technology basis.  The first is 
defined as “a system in which bottom ash is collected in 
a water quench bath and a drag chain conveyor system 
then pulls the bottom ash out of the water bath on an 
incline to dewater the bottom ash.” Generating units 
with space constraints under its boilers may prefer 

the second technology in which “the bottom ash is 
transported using the same process as a wet-sluicing 
system, but instead of going to an impoundment, the 
bottom ash is sluiced to a remote mechanical drag 
system.”  From there a drag chain conveyor system 
dewaters the ash and the water is recycled to the 
bottom ash collection system, resulting in a closed 
loop system.  EPA also suggests that permittees can 
implement completely dry bottom ash systems to 
meet the standard and recognized other operational 
benefits.  Based on survey data, EPA states that more 
than 80 percent of coal-fired generating  units built in 
the past 20 years have installed no-discharge bottom 
ash handling systems.   

When using a mechanical drag chain system, fluids 
collected from ash solids stacked for dewatering or 
draining from ash removed from the quench tank are 
not considered ash transport water since they were not 

3.6 Bottom Ash Transport Water



AECOM

10

used to move the ash.  Generally, these are recycled 
to the quench tank.  If  discharged, wastewater from 
the mechanical drag system is considered to be low 
volume wastewater since it does not transport bottom 
ash.  However, excess water that drains from ash being 
dewatered after transport by sluicing to a remote drag 
chain system is considered bottom ash transport water 

and is subject to the no discharge standard.   Typically 
no discharge bottom ash handling systems include 
the vibratory belt system, dry mechanical conveyor, 
dry vacuum or pressure system, mechanical or manual 
removal systems, and water-based complete recycle 
systems.

Table 3.2 Summary of Standards for Bottom Ash Transport Water
Treatment Standard

1982 ELGs Impoundment for existing and new sources
2015 ELGs (BAT and NSPS) Dry handling or closed loop using drag chain or remote drag 

chain systems and dewatering
1982 Numeric Limitations for Existing and 
New Direct Dischargers (BPT and 1982 
NSPS)

• Previously regulated as low volume waste
• TSS 100.0 mg/l max; 30.0 mg/l 30-day average
• Oil and Grease 20.0 mg/l max; 15.0 mg/l 30-day average

2015 Numeric Limitations for Preferred Options
Legacy Bottom Ash Transport Water 
(same as former BPT)

• TSS 100.0 mg/l max; 30.0 mg/l 30-day average
• Oil and Grease 20.0 mg/l max; 15.0 mg/l 30-day average

Existing Direct Discharge (BAT and 
1982 NSPS)

No Discharge 

2015 New Direct Discharge (NSPS) No Discharge 
Existing Indirect Discharge (PSES) No Discharge 
New Indirect Discharge (PSNS) No Discharge 

FGD wastewater can include the FGD scrubber purge 
from a recirculating systems, the FGD slurry from 
once-through systems, any gypsum wash water, 
and water generated from the solids separation/
dewatering process.  Many facilities have installed FGD 
units to remove sulfur dioxide from flue gas in order 
to comply with Clean Air Act regulations.  Most “dry” 
FGD unit do not generate wastewater or washwater 
effluents and any wastewater that is generated from 
dry FGD systems is not subject to the FGD wastewater 
requirements.  However, the final ELGs establish new 
numeric limits arsenic, selenium, nitrate/nitrite as Ns 
as N, and mercury for newly-generated wastewater 
from “wet” FGD units.  EPA defines FGD systems using 
a sorbent slurry and generating a water stream which 
exits the FGD scrubber absorber as “wet”.  TSS and 
oil and grease limits from the previous regulations 

continue to apply also. In the 2015 ELGs, EPA removed 
FGD wastewaters from the definition of low volume 
wastes and regulates it a separate stream. 

EPA defined the technology basis for BAT as chemical 
precipitation system that employs hydroxide 
precipitation, sulfide precipitation (organosulfide), and 
iron coprecipitation, followed by an anoxic/anaerobic 
fixed film treatment system.  EPA estimated that 
approximately 44 percent of plants that discharge 
FGD wastewater (39 plants) already use some form 
of chemical precipitation, while 10 percent currently 
use biological treatment (6 plants). EPA stated that 
their record does not support some commenters’ 
assertion that the performance of biological system is 
unpredictable and sensitive to changes in temperature, 
high chloride concentrations, scaling and high ORP 

3.7 Flue Gas Desulfurization Wastewater
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which can kill microorganisms in the bioreactor.   It was 
EPA’s position that with proper pretreatment (chemical 
precipitation and denitrification with additional 
biological processes for influent nitrate/nitrite as N 
as N levels above 100 ppm), that these issues can 
be mitigated.  EPA further stated that monitoring 
of ORP, pH, and total oxidant load is essential for 
proper operation of biological systems used for FGD 
wastewater treatment.   

EPA also noted that vendors continue to make 
improvements in FGD wastewater treatment such 
as non-biological systems for selenium (e.g. zero 
valent iron and other sorbent-based technologies) 
that may provide alternatives.  Finally, EPA stated that 
their records show that other changes such as fuel 
switching, cycling operations, and shutdown periods 
are “manageable and do not result in plants being 
unable to meet the effluent limitations.”  EPA evaluated 
surface impoundments and chemical precipitation 
alone as BAT, but these options were discounted.  
They also decided not to base BAT on an evaporative 
system (brine concentrator) because of the high cost 
associated with these systems.  However, the final 
ELGs does provide for a voluntary incentives program 
in which plants can chose to be subject to more 
stringent BAT limitations for FGD wastewater based on 
evaporation technology, as discussed below. 

Given the known variation in treated FGD effluent, 
EPA has identified long-term averages as target 
treatment levels expected to result in compliance with 
the established daily maximum and 30-day average 
numeric limits. EPA recommends that plants design 

and operate the treatment system to achieve the long-
term average for the model technology.  The long-term 
average targets are not compliance limitations.  The 
table below provides the daily and 30-day average 
levels for FGD wastewater for new and existing sources 
and includes the recommended long-term average that 
treatment systems should be designed to meet.

The long-term average targets, daily maximum limits 
and 30-day average limits were derived from an 
assessment of data collected from 10 power plants 
currently operating components of the BAT model 
technology.  Plant-specific long-term averages were 
calculated for each regulated pollutant along with 
variability factors to address variations in sample 
analyses within the daily maximum and 30-day average 
analytical results.  The median values of the long-term 
averages and the respective variability factors were 
multiplied to derive the numeric limits established in 
the ELGs.   If there were not enough analytical results 
above the detection level to perform the statistical 
analysis as described above, the daily maximum limit 
was established at the quantitation limit and a 30-day 
average limit was not promulgated.

After establishing the numerical limits, EPA compared 
them to the data collected to develop the limits. 
Although not all of the data collected fell below 
the limits, EPA determined that “the combination 
of additional monitoring, closer operator attention, 
and optimizing treatment system performance to 
target the effluent concentrations at the technology 
option long-term averages will result in lower effluent 
concentrations that would comply with the effluent 
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limitations.”  Additional monitoring suggested by 
EPA includes influent and effluent characteristics for 
mercury, flow rates, oxidation reduction potential (ORP), 
TSS, turbidity, and bioreactor gas production rates).  As 
a result, EPA’s cost estimate to comply with the limits 
included the cost of upstream analyzers and increased 
staffing in addition to BAT treatment works.

3.7.1 Voluntary Incentives Program
Since the final ELGs already requires no discharge of 
pollutants for fly ash and bottom ash transport waters, 
EPA focused its voluntary program on the third stream 
identified as contributing the most pollutants to fossil-
fueled power plants: FGD wastewater.  Facilities that 
choose to implement treatment strategies based 
on evaporation technology are assured a delay in 
complying with BAT limits listed below until December 
31, 2023.  The BAT limits can be applied to the 
discharge of brine concentrator distillate, crystallizer 
condensate, or both, resulting from the evaporative 
treatment. Facilities may choose to recycle these 
streams instead of discharging them, but are likely 

to be required to monitor for compliance prior to 
recycling. For facilities adopting the voluntary program, 
legacy FGD wastewater is that water generated before 
December 31, 2023.

EPA expects that this program will be most attractive 
to facilities faced with stringent water quality-based 
effluent limitations.  Permittees who adopt this 
approach will have made the determination that it is 
economically feasible for their facility.  Facilities are 
expected to announce their intention to participate 
in this program prior to the issuance of their next 
NPDES permit.  EPA expects this program will facilitate 
innovation in reducing environmental impacts from 
power plants and is in line with the intent of the Clean 
Water Act to eliminate pollutant discharges.  The 
voluntary program is not available to plants discharging 
to publically owned treatment works since they must 
comply with all new requirements within three years of 
the effective date of the rule.
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Table 3.3 Summary of Standards for FGD Wastewater
Treatment Standard

1982 ELGs Considered Low Volume Waste; Surface impoundment for existing 
facilities

2015 ELGs (BAT) Chemical precipitation + Biological treatment employing 
hydroxide precipitation, sulfide precipitation (organosulfide), and 
iron coprecipitation, followed by an anoxic/anaerobic fixed-film 
biological treatment system

2015 ELGs (NSPS) Falling film evaporator
1982 Numeric Limitations for Existing 
and New Direct Dischargers (BPT and 
NSPS)

• Previously regulated as low volume waste
• TSS 100.0 mg/l max; 30.0 mg/l 30-day average
• Oil and Grease 20.0 mg/l max; 15.0 mg/l 30-day average

2015 Numeric Limitations 
Legacy FGD Wastewater  
(same as former BPT)

• TSS 100.0 mg/l max; 30.0 mg/l 30-day average
• Oil and Grease 20.0 mg/l max; 15.0 mg/l 30-day average

Existing Direct Discharge (BAT and 
1982 NSPS) 

(Note, BPT limits for TSS and oil and 
grease will still apply)

Pollutant
Long-Term 

Average 
Targeta

Daily 
Maximum 
Limitation

30-day 
Average 

Limitation
Arsenic (µg/l) 5.98 11 8
Mercury (ng/l) 159 788 356
Selenium (µg/l) 7.5 23 12

Nitrate/Nitrite as N (mg/l) 1.3 17 4.4
Voluntary Incentives Program for FGD 
Wastewater (BAT)

(Note, BPT limits for TSS and oil and 
grease will still apply)

Arsenic (µg/l) 4.0b 4c --d

(Note, BPT limits for TSS 
and oil and grease will still 

apply)
17.8 39 24

Selenium (µg/l) 5.0b 5c --d

Total Dissolved Solids 
(TDS) (mg/l) 14.9 50 24

2015 New Direct Discharge (NSPS)

(Note, BPT limits for TSS and oil and 
grease will still apply)

Arsenic (µg/l) 4.0b 4c --d

Mercury (ng/l) 17.8 39 24
Selenium (µg/l) 5.0b 5c --d

Total Dissolved Solids 
(TDS) (mg/l) 14.9 50 24

2015 Existing Indirect Discharge 
(PSES)

Arsenic (µg/l) 4.0b 4c --d

Mercury (ng/l) 17.8 39 24
Selenium (µg/l) 5.0b 5c --d

Nitrate/Nitrite as N (mg/l) 14.9 50 24
2015 New Indirect  Discharge (PSNS) Arsenic (µg/l) 4.0b 4c --d

Mercury (ng/l) 17.8 39 24
Selenium (µg/l) 5.0b 5c --d

Nitrate/Nitrite as N (mg/l) 14.9 50 24
a Recommended effluent concentrations that treatment plants should be designed and operated to achieve.
b Arithmetic mean of the quantitation limits since all observations were not detected.
c Limitation is set equal to the quantitation limit.
d 30-day average limitation not established when the daily maximum limitation is based on the quantitation limit.
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During the development of the 2015 ELGs, no existing 
power stations were identified that operated all of the 
components of the BAT technology described above.  
The two stations operating a biological treatment 
system preceded by chemical precipitation did not 
have organosulfide precipitation in place prior to the 
biological system at the time of sampling.  Regardless, 
EPA concluded that the use of hydroxide precipitation, 
sulfide precipitation, and iron coprecipitation is 
commonly accepted in the wastewater treatment 

industry as a means to optimize treatment works for 
trace metals removal. Therefore, the limits for arsenic 
and mercury developed using chemical precipitation 
technology alone have been applied (or transferred) 
to the BAT technology of chemical precipitation and 
biological treatment for FGD wastewater.  This is one of 
the two times EPA has transferred limitations from one 
application to another in the development of the 2015 
ELGs (see the section on leachate for discussion of the 
other event). 

The 1982 ELGs did not include a definition of leachate. 
In the 2015 ELGs, EPA established that combustion 
residual leachate “means leachate from landfills or 
surface impoundments containing residuals.  Leachate 
is comprised of liquid, including any suspended or 
dissolved constituents in the liquid, that has percolated 
through waste or other materials emplaced in a landfill, 
or that pass through the surface impoundment’s 
structure (e.g., bottom, dikes, berms).  Combustion 
residual leachate includes seepage and/or leakage 
from a combustion residual landfill or impoundment 
unit. Combustion residual leachate includes wastewater 
from landfills and surface impoundments located on 
non-adjourning property when under the operational 
control of the permitted facility.”

Fly ash, bottom ash, FGMC wastes, FGD solids (e.g., 
gypsum and calcium sulfite) and wastewater treatment 
solids associated with fuel combustion wastewater  are 
included in the definition of combustion residuals and 
are often stored in impoundments or landfills.  Liquids 
leaching from the solids or stormwater coming into 
contact with the materials are considered combustion 
residual leachate.  Leachate can be generated from 

3.8 Combustion Residual Leachate

active, inactive, and retired (closed and capped) landfills 
and impoundments.  Under the 1982 rules, leachate 
was considered a low volume waste.  In the 2015 ELGs, 
EPA has retained the numeric limits for TSS and oil and 
grease for all units, as well as establishing new limits for 
arsenic and mercury for new sources. 

EPA defined surface impoundment as the BAT 
technology basis for combustion residual leachate.  
EPA considered whether technologies used to 
treat other power plant wastewater streams (e.g. 
chemical precipitation) should be used to define 
BAT for combustion residual leachate; however, 
insufficient information was available to EPA regarding 
performance of other technologies for combustion 
residual leachate.  Therefore, the final ELGs define BAT 
limitations for this wastestream equal to the existing 
BPT limitation on TSS for low volume wastes; limitations 
were not established for any additional parameters 
for existing discharges. Numeric limitsfor arsenic and 
mercury were identified for new direct and indirect 
sources constructed after November 17, 2015.
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Table 3.4 Summary of Standards for Combustion Residual Leachate
Treatment Standard

Existing (1982) ELGs Impoundment for existing dischargers
2015 ELGs (BAT) Impoundment (equivalent to current BPT)
2015 ELGs (NSPS) Chemical precipitation

1982 Numeric Limitations for Existing and 
New Direct Dischargers (BPT and NSPS)

• Previously regulated as low volume waste
• TSS 100.0 mg/l max; 30.0 mg/l 30-day average
• Oil and Grease 20.0 mg/l max; 15.0 mg/l 30-day average

2015 Numeric Limitations 
Existing Direct Discharge (BAT and 
1982 NSPS)

• TSS 100.0 mg/l max; 30.0 mg/l 30-day average 
• Oil and Grease 20.0 mg/l max; 15.0 mg/l 30-day average

2015 New Direct Discharge (NSPS) • Arsenic, total 11 ug/l max; 8 ug/l 30-day average
• Mercury, total 788 ng/l max; 356 ng/l 30-day average 

Existing Indirect Discharge (PSES) No limit because TSS does not pass through publically owned 
treatment works 

2015 New Indirect Discharge (PSNS) • Arsenic, total 11 ug/l max; 8 ug/l 30-day average
• Mercury, total 788 ng/l max; 356 ng/l 30-day average 

Since EPA did not have data to evaluate the 
effectiveness of chemical precipitation technology 
on combustion residual leachate from new sources, 
it applied the results of its assessment of chemical 
precipitation on FGD wastewater. Although 
concentrations of pollutants found in untreated 

leachate is lower than the concentrations of pollutants 
in untreated FGD wastewater, EPA found that the 
leachate concentrations were still within the treatability 
range of the chemical precipitation technology.  This 
is one of the two cases of cross-application of data, 
known as ‘transferring of limitations’. 

3.9 Flue Gas Mercury Control Wastewater
Mercury is removed from flue gas through flue gas 
mercury controls (FGMCs) primarily through the use of 
oxidizers added to coal prior to combustion or injection 
of an activated carbon into the flue gas.  The use of 
oxidizers allows the removal of mercury in the FGD 
system and does not result in a separate wastewater 
stream, but may increase the mercury concentration in 
the FGD wastewater.  Activated carbon FGMC systems 
used before the fly ash particulate removal system 
result in the FGMC waste being collected with the fly 
ash, which may increase the mercury concentration 
in the fly ash transport water (if used).  FGMC systems 
injecting activated carbon later in the process (typically 
when the plant intends to market the fly ash) will require 
a second particulate removal system to capture the 
FGMC wastes, which may generate a wastewater 
stream if the waste is handled wet.  EPA identified 6 
plants which use FGMC transport water to sluice FGMC 
wastes to impoundments, 5 of which do not discharge 
the wastewater, and the sixth has the ability to handle 

the FGMC wastes dry but uses the wet system as a 
backup.  Therefore, EPA expects neither incremental 
costs nor improved pollutant reduction as a result of 
this change.  In the absence of readily available data 
for FGMC wastewater, EPA assumes the pollutants of 
concern are the same as fly ash transport water.  EPA 
removed FGMC wastewaters from the definition of low 
volume wastes and regulates it separately in the final 
ELG rule.  

A dry vacuum system that employs a mechanical 
exhauster to pneumatically convey the FGMC waste 
was selected was the basis of the BAT for FGMC 
wastewater.  If FGMC is reused prior to discharge, the 
resulting stream (including other waters commingled 
with the FGMC wastewater) are subject to no discharge 
limitation below.
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Table 3.5 Summary of Standards for Flue Gas Mercury Control Wastewater
Treatment Standard

1982 ELGs Not discussed as an individual stream
2015 ELGs (BAT and NSPS) Dry handling using a dry vacuum system with a mechanical 

exhauster to convey the FGMC wastes
1982 Numeric Limitations for Existing and 
New Direct Dischargers (BPT and NSPS)

• Previously regulated as low volume waste
• TSS 100.0 mg/l max; 30.0 mg/l 30-day average
• Oil and Grease 20.0 mg/l max; 15.0 mg/l 30-day average

2015 Numeric Limitations 
Legacy Flue Gas Mercury Control 
Wastewater  (same as former BPT)

• TSS 100.0 mg/l max; 30.0 mg/l 30-day average
• Oil and Grease 20.0 mg/l max; 15.0 mg/l 30-day average

Existing Direct Discharge (BAT and 
1982 NSPS)

No Discharge

2015 New Direct Discharge (NSPS) No Discharge
Existing Indirect Discharge (PSES) No Discharge
2015 New Indirect Discharge (PSNS) No Discharge

3.6 Gasification Wastewater
EPA has identified 3 operating integrated gasification 
combined cycle (IGCC) facilities.  Gasification 
wastewater is produced when IGCC facilities clean 
syngas prior to combusting it as a fuel.  The syngas, 
short for synthetic gas, is produced by subjecting coal 
or petroleum coke to high temperatures and pressure.  
IGCC facilities also generate other wastewater streams, 
such as condensate, slag handling water, or from 
sulfuric acid production.

EPA removed gasification wastewaters from the 
umbrella of low volume wastes and regulates it 

separately for arsenic, mercury, selenium and total 
dissolved solids (TDS), as well as the previous BPT 
standards for low volume wastes for TSS and oil and 
grease.  Whereas the industry standard for treatment 
of this wastewater is evaporation, EPA has selected 
an evaporative system using falling-film or brine 
concentrator systems as BAT.  Such evaporator 
systems result in a concentrated wastewater stream 
and a reusable purified water stream.
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Table 3.6 Summary of Standards for Gasification Wastewater

Treatment Standard
1982 ELGs Not discussed as an individual stream. Considered Low Volume 

Waste; Surface impoudment for existing facilities
2015 ELGs (BAT and NSPS) Evaporation using falling-film or brine concentrator

1982 Numeric Limitations for Existing 
and New Direct Dischargers (BPT and 
NSPS)

• Previously regulated as low volume waste
• TSS 100.0 mg/l max; 30.0 mg/l 30-day average
• Oil and Grease 20.0 mg/l max; 15.0 mg/l 30-day average

2015 Numeric Limitations 
Legacy Gasification Wastewater 
(same as former BPT)

• TSS 100.0 mg/l max; 30.0 mg/l 30-day average
• Oil and Grease 20.0 mg/l max; 15.0 mg/l 30-day average

Existing Direct Discharge (BAT and 
1982 NSPS)

(Note, BPT limits for TSS and oil and 
grease will still apply)

Pollutant
Long-Term 

Average 
Targeta

Daily 
Maximum 
Limitation

30-day 
Average 

Limitation
Arsenic (µg/l) 4.0b 4c ---d

Mercury (ng/l) 1.08 1.8 1.3
Selenium (µg/l) 147 453 227

Total Dissolved Solids 
(mg/l) 15.2 38 22

2015 New Direct Discharge (NSPS)

(Note, BPT limits for TSS and oil and 
grease will still apply)

Arsenic (µg/l) 4.0b 4c ---d

Mercury (ng/l) 1.08 1.8 1.3
Selenium (µg/l) 147 453 227

Total Dissolved Solids 
(mg/l) 15.2 38 22

2015 Existing Indirect Discharge 
(PSES)

Arsenic (µg/l) 4.0b 4c ---d

Mercury (ng/l) 1.08 1.8 1.3
Selenium (µg/l) 147 453 227

Total Dissolved Solids 
(mg/l) 15.2 38 22

2015 New Indirect  Discharge 
(PSNS)

Arsenic (µg/l) 4.0b 4c ---d

Mercury (ng/l) 1.08 1.8 1.3
Selenium (µg/l) 147 453 227

Nitrate/Nitrite as N (mg/l) 15.2 38 22
a Recommended effluent concentrations that treatment plants should be designed and operated to achieve.
b Arithmetic mean of the quantitation limits since all observations were not detected.
c Limitation is set equal to the quantitation limit.
d 30-day average limitation not established when the daily maximum limitation is based on the quantitation limit.

See the section of FGD wastewater for discussion of the long-term average target and derivation of the daily 
maximum and 30-day average limits.
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“Metal cleaning wastes” refer to a variety of materials 
removed during the cleaning of any metal equipment, 
including air heaters, boiler fireside and tubes, fans, 
condensers, and more.  Cleaning can occur using dry 
techniques, such as using service air, or wet techniques 
with water or steam, and may or may not include the 
addition of chemical cleaners.

In the final ELGs, EPA clarified that non-chemical metal 
cleaning wastes are metal cleaning wastes generated 
without the use of chemicals and should have been 
subject to the BPT limits established for metal cleaning 
wastes for TSS, oil and grease, copper, and iron under 
the 1982 ELGs.  Nonetheless, many facilities received 
permits that only limited non-chemical metal cleaning 
wastes for TSS and oil and grease (equivalent to low 
volume wastes). Through its research, EPA determined 
that data collected from facilities was skewed due 

3.7 Metal Cleaning Wastes (Chemical and Non-chemical)

3.8 Low Volume Wastes

to this confusion over non-chemical metal cleaning 
wastes being called low volume wastes and could not 
be used to establish new limits. 

Therefore, permitting authorities must continue to use 
best professional judgment when establishing permit 
limits for facilities discharging non-chemical metal 
cleaning wastes that previously were not limited for 
copper and iron.  EPA advises permitting authorities 
to review the historical record and determine if the 
limits could include copper and iron, as well as TSS 
and oil and grease (i.e., be set at the same level as the 
existing BPT limit for chemical and non-chemical metal 
cleaning wastes) or if more stringent requirements are 
needed. For new sources, the permitting authority will 
base standards on BPT limits for metal cleaning wastes 
or on a technology that achieves greater pollutant 
reductions.  

As a result of removing several wastewater streams 
from the umbrella of low volume wastes, EPA put 
forth a new definition. Low volume waste continues to 
include wastewaters from all sources except those for 
which specific limitations or standards are otherwise 
established.  With the promulgation of specific 
limitations for FGD wastewater, FGMC wastewater, 
gasification wastewater, and leachate, these streams 
are removed from the umbrella of low volume wastes.  
The definition also clarifies that only “wet scrubber air 
pollution control systems whose primary purpose is 

particulate removal” are considered low volume wastes, 
instead of the previous definition which included all wet 
scrubber air pollution control systems.  The definition 
also states that wastewater from carbon capture or 
sequestration systems, which may be implemented in 
the future as greenhouse gas control systems, are not 
low volume wastes.

Low volume wastes continue to be subject to limits on 
TSS and oil and grease as they were in the 1982 ELGs.
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• The Carbon Pollution Standard for New Power Plants 
(CPS) signed in August 2015 sets standards to limit 
carbon dioxide emissions from new fossil fuel-fired 
combustion turbines and steam generating units, 
and to selected turbines and units that may be 
modified or reconstructed (see 80 FR 64510).  
In the development of the 2015 ELGs, EPA notes that 
some mechanisms to capture carbon dioxide may 
generate wastewater streams, however there were 
not enough data for EPA to evaluate this stream 
and determine if new limits should be established. 
AECOM has reviewed the preliminary data 
provided by EPA and noted that selected analytes 
are higher than the averages found in untreated 
FGD wastewater, including total Kjeldahl nitrogen, 
sulfate, total dissolved solids, chromium, nickel and 
selenium.  The potential for future limits on these 
streams should be considered when selecting CO2 
capture options.  

• The Coal Combustion Residual (CCR) rules 
promulgated in April 2015 establish new 
requirements for landfills and surface 
impoundments used to store or dispose of coal 
combustion residuals such as fly ash, bottom 
ash, and FGD solids.  Additionally, stations may 
have to close existing CCR landfills or surface 
impoundments if they are determined to be 
contributing to groundwater impacts, or are unsafe 
or constructed in inappropriate locations.  Since 
many stations also send selected wastewater 
streams to CCR impoundments, compliance with 
the CCR and ELGs will require coordinated planning, 
design, and construction of dry bottom and fly ash 
systems as well as treatment systems for other 
streams currently sent to impoundments which 
will need to close.  EPA estimated that 27 power 
plants could be removed from the cost analysis for 
the ELGs since they would implement dry fly ash or 
bottom ash handling systems to comply with the 
CCR regulations. 

Based on data collected since the 2009 industry 
survey, EPA expects up to 145 plants to be fully 
removed and 25 to be partially removed from the cost 
analysis for implementing the ELGs due to retirement, 
changing fuel, or implementing dry ash handling 
systems not associated with the rules listed below. 
Additionally, facilities are expected to be removed from 
the need to comply with the ELGs or have reduced 
costs as a result of the other environmental rules 
discussed below.

Recent promulgation of several rules affecting the 
steam electric stations has resulted in most steam 
electric stations assessing their economic ability to 
comply with overlapping environmental rules to be 
implemented in the next few years. Although some the 
rules below may require additional air quality controls to 
be installed, the installation of wet scrubbers to address 
the emissions is expected to decrease significantly 
in deference to dry FGD or other pollutant removal 
systems.

• The Mercury and Air Toxics Standards (MATS) 
finalized in February 2012 (see 77 FR 9304), to 
reduce emissions of hazardous air pollutants 
including metals (e.g., mercury, arsenic, chromium, 
nickel) and acid gases (e.g., hydrochloric acid, 
hydrofluoric acid).  Although a portion of the rule 
has been remanded, a significant portion remains in 
effect.

• The Cross-State Air Pollution Rule (CSAPR) required 
28 states in the eastern US to reduce power plant 
emissions of SO2, nitrogen oxides (NOx), and/or 
ozone-season NOx. Phase 2 of the rule will begin in 
2017.

• The Clean Power Plan (CPP) promulgated in 
August 2015, requiring states to establish plans to 
reduce CO2 emissions from fossil fuel-fired steam 
generating units and natural gas combined cycle 
generating units by 2030. EPA expects 47 plants 
will close as a result of the CPP, and an addition 19 
plants will have reductions in the costs to implement 
the ELGs due to partial closures. 

4 Interaction with Other Rules
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• The Cooling Water Intake Systems Rule (Clean Water 
Act Section 316(b)) finalized in August 2014 require 
facilities withdrawing more than 2 million gallons a 
day of water for which at least 25 percent is used 
for cooling purposes to minimize entrainment or 
impingement of aquatic species.  The 316(b) rules 
require that the location, design, construction, and 

capacity of cooling water intake structures reflect 
the best technology available to minimize adverse 
environmental impacts.  While these rules do not 
directly interact with the ELGs, the overall costs 
and impacts of new regulations to existing facilities 
should be considered during plant-by-plant strategic 
planning.
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EPA proposed three anti-circumvention provisions in 
the draft rules but modified them in the final rule. 

5.1 Prohibition on Reuse of Streams with 
Zero Discharge Standards
Where EPA requires no discharge of wastewater 
streams (such as FGMC wastewater), the prohibition to 
discharge follows the wastewater stream, regardless 
of whether the flow is reused or treated elsewhere.  
Therefore, these wastewater streams would still 
require no discharge if they were reused within the 
facility, including any additional streams that might 
be comingled prior to reuse.  It should be noted, that 
this anti-circumvention requirement is only applicable 
to wastewater streams for which zero discharge 
requirements were established in the final ELGs and not 
to previously promulgated versions of the rule.   

The only exception to this requirement is the reuse of 
bottom or fly ash transport water in the FGD scrubber 
for existing direct discharge facilities, including those 
subject to the 1982 NSPS.   Transport waters which are 
reused in the FGD scrubber can be discharged after 
reuse, but would then be subject to the numeric limits 
applicable to FGD wastewater.

5.2 Internal Monitoring Points
In the final ELGs, internal monitoring points are only 
required when the expected concentration of combined 
wastewater streams are too low to detect and confirm 
compliance with the technology based effluent 
limitations.  See Section 7 for more details

5.3 Sufficiently Sensitive Methods
The third proposed anti-circumvention requirement, 
sufficiently sensitive methods for analyses, was 
removed since an equivalent regulation is promulgated 
under other areas of the NPDES rules.

Anti-Circumvention Provisions5
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As with ELGs for other industry sectors, the limitations will be applied to facilities through their NPDES permits 
for direct dischargers (regardless if it is issued by EPA or a delegated state) or through the control mechanism 
(permit) issued through local pretreatment programs for indirect dischargers.  Key dates are shown in the table 
below.

Regulatory requirement Implementation and Other Key Dates
Rule effective date January 4, 2016.
Publication date (in Federal Register, vol. 80) November 3, 2015.
Issued for purposes of judicial review November 17, 2015 1 p.m. Eastern time.
Generating units initiated after this date are 
considered New Sources

November 17, 2015.

New effluent limits for FGD wastewater, fly ash 
transport water, bottom ash transport water, FGMC 
wastewater, and gasification wastewater for existing 
facilities/discharges

Site-specific date determined by permitting authority.  
Must be on or after November 1, 2018 and before 
December 31, 2023 . Must be “as soon as possible”, if 
implementation date is after November 1, 2018.

Combustion residual leachate and certain 
wastestreams (FGD wastewater, fly ash transport 
water, bottom ash transport water, FGMC wastewater, 
and gasification wastewater) at existing oil-fired 
generating units and small generating units (50 MW or 
less)

On issuance of next NPDES permit (since the BAT 
limits in the 2015 ELGs are equal to the BPT limits in 
the 1982 ELGs).

Pretreatment standards for existing sources (PSES) By November 1, 2018.
Effluent limits on new sources (NSPS/PSNS) At the time of NPDES permit issuance for permits 

issued after the effective date of the rule
New limits for participants in the voluntary incentive 
program

By December 31, 2023.

Timing6

For those provisions required after November 1, 
2018, implementation must be “as soon as possible” 
and no later than December 31, 2023.  To determine 
“as soon as possible” the permitting authority must 
consider 1) the time required to expeditiously plan, 
design, procure and install equipment, including the 
time needed to raise capital; 2) changes planned or 
underway at the facility to respond to regulations 
for greenhouse gas or disposal of coal combustion 

residuals; 3) an initial commissioning period to optimize 
installed FGD wastewater equipment; and 4) other 
factors as appropriate.  The “as soon as possible” 
date can be different for individual  wastestreams 
as determined by the permitting agency’s review of 
information submitted by the permittee.  Where the 
permittee is already implementing the technology to 
meet BAT limits or operating a significant portion of 
the technology (such as FGD wastewater treatment by 
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chemical precipitation and biological treatment without 
sulfide addition), or the required facility changes can 
be complete prior to November 1, 2018, the preamble 
states that an extension beyond this date would not 
“generally be appropriate”. 

If  a facility’s permit expires and will reissued after 
the effective data but before November 1, 2018, the 
permitting authority should determine the “as soon as 
possible date”, which may or may not be within the five-
year permit term.  Permit limits up to that date should 
be developed using the rules issued in 1982 or other 
applicable limits previously established such as those 
developed by best professional judgment (BPJ).  If the 
“as soon as possible date” is within the permit term, 
limits after this date should be derived based upon the 
2015 ELGs. If the date falls outside the permit term, 
the requirement to comply with the 2015 ELGs by this 
date would be included in the permit as a means to 
ensure the requirements were implemented no later 
than December 31, 2023, even is subsequent permit 
renewals are delayed and the permit is administratively 
extended. 

The preamble specifically advises dischargers 
to immediately begin evaluating how they intend 
to comply with the requirements of the final 
ELGs.  Where significant changes to facilities are 
expected to be required in order to comply, EPA 
suggests permittees should discuss each facility’s 
planned approach and schedule with the permitting 
authority, even prior to the permit renewal process.     
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As noted above, the ELGs establish technology-based 
effluent limitations (TBELs) of site-specific water 
quality-based effluent limitations are more stringent, 
they will supercede the TBELs when establishing new 
permit limitations.  Additional important aspects of 
deriving permit limits are discussed below.

7.1 Combined Wastestreams
Most steam electric power plants combine various 
wastewaters (e.g., FGD wastewater, fly ash and 
bottom ash transport water) and cooling water prior 
to treatment and/or discharge. In such cases, the 
permitting authority typically derives a specific limit, 
per pollutant, for the combined wastestream, using 
the building block approach known as the combined 
wastestream formula (CWF).  The CWF results in a 
flow-weighted combination of concentration-based 
limits allowing the development of a permit limit for 
discharge that consists of commingled streams with 
differing allocations in the ELGs.  For example, the 
CWF can be used to calculate a permit limit for arsenic 
for a commingled stream consisting of cooling tower 
blowdown (which does not have an arsenic limit under 
the ELGs) and FGD wastewater. The resulting permit 
limit is calculated by multiplying the percentage of the 
FGD wastewater to the total flow by the concentration-
based limit for arsenic.  

A regulated stream may be commingled with streams 
that does not have an allocation for the pollutant under 
the ELGs but is expected to contribute to the pollutant 
load, such as when FGD wastewater is combined 

with legacy FGD wastewater (which does not have an 
arsenic limit under the ELGs).  If the permittee provides 
the permitting agency with information on the pollutant 
load for the legacy FGD, an allocation for arsenic can be 
requested using the CWF when calculating new permit 
limits.

If using the CWF results in an effluent limit 
concentration that is below analytical detection limits, 
then an internal monitoring point will be established for 
a specific wastestream or subset of wastestreams.  EPA 
has further indicated that in using the CWF approach, 
the permitting authorities must adequately account 
for the normal variability of various wastestreams (in 
both pollutant concentration and flow), and places 
the burden on the permittee to supply the permitting 
authority with adequate representative data.  

7.2 Bromide
Coal-fired power plants can discharge bromide as a 
result of coal combustion or the addition of bromide 
compounds intended to reduce mercury air pollution. 
Bromide is not limited by the ELGs since it is not 
considered toxic by itself. However, the presence 
of elevated bromide concentrations in effluent may 
contribute to increased formation of brominated 
disinfection by-products (DBP) for downstream water 
suppliers. Therefore, water quality-based effluent 
limits (WQBEL) for bromide (a component of TDS) may 
be required for existing sources depending on site-
specific conditions and state water quality standards, 
especially when facilities are located upstream of a 
drinking water supply intakes.  In most cases, numeric 
water quality standards do not exist for bromide.  
However, control may still be required via narrative 
(“free from”) standards.  Permit authorities work with 
water suppliers and other regulatory authorities to 
determine the acceptable bromide concentrations at 
the drinking water supply intake.  That concentration 
would serve as the basis for the establishment of 
WQBELs.  Numeric effluent limits may be established 
for bromide or for TDS, as a surrogate.  Some facilities 
are choosing to reduce or eliminate brominated 
additives to reduce these water quality impacts.

Deriving Permit Limits7
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8.1 Making a Plan
Each facility should determine how EPA’s final ELGs 
will apply to them. Costs, ability to comply, and long-
range plans for each facility should be considered 
when making this assessment.  Power plants are 
recommended to initiate discussions with regulatory 
authorizes well before the renewal process. Providing 
the regulatory authorizes with information detailing the 
expected timeframes for testing, design, construction, 
and startup of new treatment works will be necessary 
for the establishment of feasible “as soon as possible” 
compliance dates in any reissued permits.

8.2 Collecting New Data Where Needed
EPA promotes the use of the combined wastestream 
formula (CWF) to develop technology-based limits for 
commingled wastewater streams. This approach is a 
flow-weighted calculation of numeric limits used when 
individual streams with differing limits are combined 
prior to compliance monitoring.  Given the potential 
closure of many CCR impoundments, power plants 
may plan to reduce or reuse extensive portions of 
their wastewater sources, resulting in significant 
changes from historical water balances.  In order to 
provide adequate information for development of 
the limits using CWF, new flow rates and analytical 
characterization for each stream may need to be 
collected over a period of time to show representative 
variation.  If the CWF calculations show that regulated 
parameters cannot reliably be measured at the final 
outfall, internal monitoring points may be required in the 
permit.

Next Steps8
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