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3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g WASHINGTON, D.C. 20460
.
JUN 7 2010
OFFICE OF
WATER
MEMORANDUM

SUBJECT: National Pollutant Discharge Elimination System (NPDES) Permitting of
Wastewater Discharges from Flue Gas Desulfurization (FGD) and Coal
Combustion Residuals (CCR) Impoundments at Steam Electric Power
Plants

FROM: James A. Hanlon, Direct:
Office of Wastewater

TO: Water Division Directors Regions | — 10

The purpose of this memorandum is to provide you with interim guidance to
assist National Pollutant Discharge Elimination System (NPDES) permitting authorities
establish appropriate permit requirements for wastewater discharges from Flue Gas
Desulfurization (FGD) systems and coal combustion residual (CCR) impoundments at
Steam Electric Power Plants.

In October 2009, the Environmental Protection Agency (EPA) completed a study
of wastewater discharges from the steam electric power generating industry. EPA’s
Office of Water evaluated wastewater characteristics and treatment technologies,
focusing to a large extent on wastewater from flue gas desulfurization (FGD) air
pollution control systems and CCR impoundments because these sources compnse a
significant fraction of the pollutants discharged by steam electric power plants.' Based
on this study, EPA decided to begin a rulemaking to address pollutants and wastestreams
not covered by existing Effluent Limitations Guidelines (40 CFR Part 423) EPA
expects to complete this rulemaking and promulgate revised effluent guidelines in late
2013. The attached technology-based permitting guidance (Attachment A) provides State
and EPA permitting authorities with information on how to establish technology-based
effluent limits for flue gas desulfurization (FGD) wastewater at steam electric facilities in
NPDES permits issued between now and the effective date of revised effluent guidelines.

" U.S. EPA. Steam Electric Power Generating Point Source Category: Final Detailed Study Report (EPA
82! R-09-008). October 2009. Available at http://epa.gov/waterscience/guide/steam/finalreport. pdf

? The Steam Electric Power Generating effluent limitations guidelines and standards (referred to in this
report as “effluent guidelines”) apply to a subset of the electric power industry, namely those plants
“primarily engaged in the generation of electricity for distribution and sale which results primarily from a
process utilizing fossil-type fuel (coal, oil, or gas) or nuclear fuel in conjunction with a thermal cycle
employing the steam water system as the thermodynamic medium.” The effluent guidelines are codified in
the Code of Federal Regulations (CFR) at Title 40, Part 423 (40 CFR Part 423).
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In December 2008, an impoundment failure released 5.4 million cubic yards of
coal ash at the Tennessee Valley Authority’s (TVA) Kingston Fossil Plant in Tennessee
and a subsequent release at TVA’s Widow Creek Fossil Plant in Alabama brought CCR
storage and disposal into the national spotlight. These spills, as well as others that have
occurred, highlight an area that has received little attention in the NPDES program and
made us aware of the need to better protect water quality and human health from
impoundment discharges. In response to the TVA spills, we also examined existing
discharges from impoundments that manage CCRs and found that they have a potential to
impact water quality. Many NPDES permits do not fully address water quality impacts
of the discharges, and some pollutants of concern are not required to be reported in
current permit applications. A detailed description of the reasonable potential analysis
and development of limits necessary to ensure compliance with applicable water quality
standards is an important component of all NPDES permit Fact Sheets. While a detailed
and well documented reasonable potential analysis helps to demonstrate that permits are
consistent with the requirements of State and Federal law, it also makes the permitting
process transparent to the regulated community and the public. The attached water
quality permitting guidance (Attachment B) is intended to assist State and EPA
permitting authorities to better address water quality impacts associated with discharges
from impoundments that manage CCRs.

The establishment of appropriate NPDES permitting requirements for these
discharges is an important effort to better protect the environment and human health.
You should work with authorized state programs to encourage them to utilize this
guidance in their permit decision making process. In cases where State permitting
authorities do not consider the attached guidance in developing permit conditions, you
should work with the States to make appropriate changes. After working with States you
should consider using objection authorities in cases where permits do not address
appropriate technology-based or water quality-based permit limits to address FGD or
CCR discharges consistent with 40 CFR 122.44. In accordance with the principles of
good guidance, the public can provide comments to EPA for the Agency’s benefit and
consideration.

If you have questions concerning this memorandum or the permit language,
please contact Linda Boornazian, Director of the Water Permits Division, at 202-564-
0221 or have your staff contact Scott Wilson of the Industrial Permit Branch at 202-564-
6087 or Wilson.js@epa.gov.

cc:  NPDES Branch Chiefs Regions 1 - 10

Attachments
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Attorney

Earthjustice

156 Williams Street, Suite 800
New York, NW 10038

Jennifer S. Peterson

Attorney

Environmental Integrity Project
1920 L Street NW, Suite 800
Washington, DC 20036

Dear Ms. Dillen and Ms Peterson:

In conversations that you have had with my staff, you have expressed interest
about the quality of National Pollutant Discharge Elimination System (NPDES) permits
that are issued for coal-fired steam electric power plants, and the consistency of such
permits with applicable Federal requirements. In response to that interest, we have
developed a schedule for reviewing State-drafted NPDES permits for coal fired steam
electric power plants.

Over the next three calendar years beginning in 2010, EPA will review and
comment on at least 35 draft or proposed NPDES permits for coal fired power plants.
EPA will complete the reviews according to the following schedule: at least five NPDES
permits by December 31, 2010; at least an additional 15 NPDES permits by December
31, 2011; and at least an additional 15 NPDES permits by December 31, 2012. EPA will
review the draft or proposed permits for consistency with applicable requirements of the
Clean Water Act and its implementing regulations, including the requirements set forth as
40 CFR 125.3.

At least half of the permits that EPA selects each year will include wastewater
discharges from new wet flue gas desulfurization (FGD) units, assuming that a sufficient
number of such permits are available for review. If such permits for discharges from new
FGD units are not available, EPA will review and comment on draft or proposed permits
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from coal-fired power plants that have discharges from coal ash combustion ponds or
other coal combustion waste and gasifier slag handling systems.

EPA intends to select permits from facilities in different States, as appropriate and
available. EPA reserves discretion to select multiple permits from one State. EPA
intends to select permits from facilities owned by different companies, as appropriate and
available. EPA reserves discretion to select permits from multiple facilities owned by
one company. EPA’s permit review commitment assumes that a sufficient number of
draft State permits will be available for review and comment during this stipulated period
of time.

I hope this information helps to clarify the importance EPA places on these
permits. If you should need additional clarification or information, please contact Scott
Wilson of my staff at: 202-564-6087 or Wilson.js@epa.gov.

James A. Hanlon Director
Office of Wasetwater Management



Attachment A
Technology-based Effluent Limits
Flue Gas Desulfurization (FGD) Wastewater at Steam Electric Facilities

| B Background

In October 2009, the Environmental Protection Agency (EPA) completed a study of
wastewater discharges from the steam electric power generating industry. EPA’s Office of
Water evaluated wastewater characteristics and treatment technologies, focusing to a large extent
on wastewater from flue gas desulfurization (FGD) air pollution control systems and coal ash
ponds because these sources comprise a significant fraction of the pollutants discharged by steam
electric power plants'. Based on this study, EPA decided to begin a rulemaking to address
pollutants and wastestreams not covered by existing regulations issued in 1982 (40 CFR Part
423)*. EPA expects to complete this rulemaking and promulgate revised effluent guidelines in
late 2013. This document addresses how to establish technology-based effluent limits for flue
gas desulfurization (FGD) wastewater discharged from steam electric facilities in NPDES
permits issued until such time a revised effluent guideline is promulgated.

IL. Requirement to Include Technology-Based Effluent Limitations in NPDES Permits

National Pollutant Discharge Elimination System (NPDES) permits must include effluent
limitations as required by Clean Water Act (CWA) Section 301. 33 USC § 1342(a)(1). CWA
section 301 requires that permits include limitations based on the application of statutorily-
prescribed levels of technology (“technology-based effluent limitations™). 33 USC §§
1311(b)(1)(A), 1311(b)(2)(A). Technology-based limitations constitute a minimum floor of
controls that must be included in a permit, irrespective of the discharger’s effect on the quality of
the receiving water. American Petroleum Inst. v. EPA, 661 F.2d 340, 344 (5™ Cir. 1981).

The CWA requires EPA to establish technology-based effluent guidelines that reflect
levels of technology control for certain categories of point sources. 33 USC §§ 1311(b), 1314(b).
These effluent guidelines, where applicable, form the basis for the technology-based effluent
limitations that must be incorporated into NPDES permits for individual dischargers. 33 USC §
1342(a)(1)(A).

Where EPA has not promulgated technology-based effluent guidelines for a particular
class or category of industrial discharger, or where the technology-based effluent guidelines do
not address all wastestreams or pollutants discharged by the industrial discharger, EPA must
establish technology-based effluent limitations on a case-by-case basis in individual NPDES

''U.S. EPA. Steam Electric Power Generating Point Source Category: Final Detailed Study Report (EPA 821-R-09-
008). October 2009. Available at http://epa.gov/waterscience/guide/steam/finalreport.pdf.

2 The Steam Electric Power Generating effluent limitations guidelines and standards (referred to in this report as
“effluent guidelines™) apply to a subset of the electric power industry, namely those plants “primarily engaged in the
generation of electricity for distribution and sale which results primarily from a process utilizing fossil-type fuel
(coal, oil, or gas) or nuclear fuel in conjunction with a thermal cycle employing the steam water system as the
thermodynamic medium.” The effluent guidelines are codified in the Code of Federal Regulations (CFR) at Title 40,
Part 423 (40 CFR Part 423).



permits, based on its best professional judgment or “BPJ.” EPA establishes such limitations
pursuant to its authority under CWA section 402(a)(1) which authorizes EPA to include in
permits “such conditions as the Administrator determines are necessary to carry out the provision
of [the CWA]”. 33 USC § 1342(a)(1)(B). Because Section 301 of the CWA requires
technology-based effluent limitations as a minimum level of control, such case-by-case
technology limitations are “necessary to carry out the provision of this chapter” prior to the
development of an applicable effluent guidelines and therefore must be included in any NPDES
permit issued under section 402(a), as provided in EPA’s implementing regulations. See 40 CFR
125.3(a) (“Technology-based treatment requirements under section 301(b) of the Act represent
the minimum level of control that must be imposed in a permit issued under Section 402 of the
Act”). See also 40 CFR 122.44(a)(1); 125.3(c) and (d).

States authorized to implement the NPDES program act in the place of EPA for the
purpose of issuing NPDES permits to dischargers. 33 USC § 1342(b). Although authorized
states may include more stringent restrictions than the federal program, an authorized state must
comply with specific minimum federal requirements of the NPDES program. 40 CFR 123.25.
Therefore, an authorized state must include technology-based effluent limitations in its permits
for pollutants not addressed by the effluent guidelines for that industry. 33 USC § 1314(b); 40
CFR 122.44(a)(1), 123.25,, 125.3. In the absence of an effluent guideline for those pollutants,
the CWA requires permitting authorities to conduct the “BPJ” analysis discussed above on a
case-by-case basis for those pollutants in each permit.

1I1. FGD Wastewater from Steam Electric Facilities
Wastewater Characteristics

The FGD system works by contacting the flue gas stream with a liquid shurry stream
containing a sorbent. The contact between the streams allows for a mass transfer of sulfur
dioxide as it is absorbed into the slurry stream. Other pollutants in the flue gas (e.g., metals,
nitrogen compounds, chloride) are also transferred to the scrubber slurry and leave the FGD
system via the scrubber blowdown. Depending upon the pollutant, the type of solids separation
- process and the solids dewatering process used, the pollutants may partition to either the solid
phase (i.e., FGD solids) or the aqueous phase. FGD wastewaters generally contain significant
levels of pollutants, including bioaccumulative pollutants such as arsenic, mercury, and
selenium. The FGD wastewaters also contain significant levels of chloride, total dissolved solids
(TDS), total suspended solids (TSS), and nitrogen compounds.

Many of the pollutants found in FGD wastewater cause environmental harm and can
potentially present a human health risk. These pollutants are of particular concern because they
can occur in quantities (i.e., total mass released) and/or concentrations that cuase or contribute to
in-stream excursions of EPA recommended water quality criterion for aquatic life or human
health protection. In addition, some pollutants in the FGD wastewater present an ecological
threat due to their tendency to persist in the environment and bioaccumulate in organisms.
Several constituents present in FGD wastewater (e.g., arsenic, mercury, selenium) can readily
bioaccumulate in exposed biota. This bioaccumulation is of particular concern due to the
potential for impacting higher trophic levels, local terrestrial environments, and transient species



in addition to the aquatic organisms directly exposed to the wastewater. Aquatic systems with
long residence times and exposure to bioaccumulative pollutants often experience persistent
environmental effects and suffer from long recovery times.

The Steam Electric Power Generating effluent limitations guidelines and standards
promulgated in 1982 include wastewater from wet FGD systems under the “catch-all” category
of “low-volume wastes.” 40 C.F.R. 423.11(b). However, the 1982 rulemaking did not establish
best available technology economically achievable (BAT) limits for FGD wastewaters because
EPA lacked the data necessary to characterize pollutant loadings from these systems. See the
Development Document’ for the 1982 effluent guidelines at p. 248 (noting that “[a]dditional
studies will be needed to provide this data and to confirm the current discharge practices in the
industry”). Accordingly, EPA determined that BAT limits for the FGD wastestream were
- outside the scope of the rulemaking, and explicitly reserved the development of such limits for a
future rulemaking. See the Federal Register preamble for the 1982 effluent guidelines, 47 Fed.
Reg. at 52291 (Nov. 19, 1982); Development Document at pp. 3, 7.

Technologies for Treating FGD Wastewater

Addressing the variety of pollutants present in FGD wastewater typically requires several
stages of treatment to remove the suspended solids, particulate and dissolved metals, and other
pollutants present. Historically, power plants have relied on settling ponds to treat FGD
wastewater because NPDES permits generally focused on controlling suspended solids for this
waste stream. In recent years, physical/chemical treatment systems and other more advanced
systems have become more widely employed as effluent limits for metals and other pollutants
have been included in permits. However, many power plants continue to employ settling ponds
as their treatment technology, and often commingle the pond effluent with waste streams of
significantly higher flows (e.g., ash transport water and cooling water).

Settling ponds use gravity to remove solid particles (i.e., suspended solids) from the
wastewater. Metals in FGD wastewater are present in both soluble (i.e., dissolved) and
particulate form. The metals that are present mostly in particulate form can usually be removed
by a well-operated settling process that has a sufficiently long residence time. However, other
pollutants such as selenium, boron, and magnesium, are present mostly in soluble form and are
not effectively and reliably removed by wastewater settling ponds. For metals present in both
soluble and particulate forms (such as mercury), the settling pond will not effectively remove the
dissolved fraction. Technologies more advanced than settling ponds are available and more
effective at removing both soluble and particulate forms of metals, and for removing other
pollutants such as nitrogen compounds and total dissolved solids. Therefore, although each
permit is case-specific, EPA expects as a general matter that settling ponds are unlikely to
represent the BAT for control of pollutants in FGD wastewater, given that more effective
treatment technologies have been demonstrated to reduce pollutants in FGD wastewater.

Physical/chemical treatment (i.e., chemical precipitation) is used to remove metal
compounds from wastewater. Chemicals are added to the wastewater in a series of reaction

* U.S. EPA. Development Document for Effluent Limitations Guidelines and Standards and Pretreatment Standards
Jfor the Steam Electric Power Generating Point Source Category (EPA 440/1-82/029). November 1982.



tanks to convert soluble metals to insoluble metal hydroxide or metal sulfide compounds, which
precipitate from solution and are removed along with other suspended solids. An alkali, such as
hydrated lime, is typically added to adjust the pH of the wastewater to the point where metals
precipitate out as metal hydroxides. Coagulants and flocculants are often added to facilitate the
settling and removal of the newly-formed solids. Plants striving to maximize removals of
mercury and other metals will also include sulfide addition (e.g., organosulfide) as part of the
process. Adding sulfide chemicals in addition to the alkali provides even greater reductions of
heavy metals due to the very low solubility of metal sulfide compounds, relative to metal
hydroxides. Sulfide precipitation has been widely used in Europe and is being installed at
multiple locations in the United States. Approximately thirty U.S. power plants include
physical/chemical treatment as part of the FGD wastewater treatment system; about half of these
plants employ both hydroxide and sulfide precipitation in the process. This technology is
capable of achieving low effluent concentrations of various metals and the sulfide addition is
particularly important for removing mercury; however, physical/chemical treatment systems are
not effective at removing selenium, nitrogen compounds, and certain metals that contribute to
high concentrations of total dissolved solids in FGD wastewater (e.g., calcium, magnesium,
sodium).

Seven power plants in the U.S. are operating or constructing treatment systems that
follow physical/chemical treatment with a biological treatment stage to supplement the metals
removals with substantial additional reductions of nitrogen compounds and/or selenium. Three of
these systems use a fixed film anoxic/anaerobic bioreactor optimized to remove selenium from
the wastewater. The bioreactor alters the form of selenium, reducing selenate and selenite to
elemental selenium which is then captured by the biomass and retained in treatment system
residuals.* The conditions in the bioreactor are also conducive to forming metal sulfide
complexes to facilitate additional removals of mercury, arsenic, and other metals. In addition,
the anoxic conditions in the bioreactor remove nitrates by denitrification, and if necessary the
bioreactor can be modified to include a step to nitrify and remove ammonia. Four power plants
operate the treatment system with the biological stage optimized for nitrogen removal by using a
sequencing batch reactor to nitrify and denitrify the wastewater and produce very low
concentrations of both ammonia and nitrates. This bioreactor design can also be operated to
change the chemical form of selenium to promote its removal, but selenium removal by these
systems has not yet been quantified.

Physical/chemical treatment systems can achieve low effluent concentrations for a
number of pollutants, and reduce concentrations even further when combined with biological
treatment systems, as described above and in EPA’s October 2009 report. However, these
technologies have not been effective at removing substantial amounts of boron and pollutants
such as sodium and magnesium that contribute to high concentrations of total dissolved solids.
Another FGD wastewater treatment technology that can address these pollutants, as well as
removing the pollutants treated by physical/chemical and biological technologies, is vapor-

* Two other power plants (in addition to the seven biological treatment systems) operate treatment systems that
incorporate similar biological treatment stages, but with the biological stage preceded by settling ponds instead of a
physical/chemical treatment stage. Although the primary treatment provided by such settling ponds at these plants is
less effective at removing metals than physical/chemical treatment, these plants nonetheless further demonstrate the
availability of the biological treatment system and its effectiveness at removing selenium and nitrates.



Branch at 202-564-6087 or Wilson.js@epa.gov. For additional technical information about the
pending rulemaking, contact Mary Smith, Director of the Engineering and Analysis Division, at
202-566-1056. For information about the characteristics or treatment of FGD wastewater, your
staff may contact Ronald Jordan of the Engineering and Analysis Division at 202-566-1003 or
jordan.ronald@epa.gov.




Attachment B
Water Quality-Based Effluent Limits
Coal Combustion Waste Impoundments

I. Background
Recent Coal Combustion Residual Impoundment Spills

On December 22, 2008, a coal combustion residual (CCR) ash impoundment dam
collapsed at the TVA Fossil plant located at Kingston, Tennessee. The breach released 5.4
million cubic yards of coal combustion residuals into tributaries of the Tennessee River, the
Clinch and Emory Rivers, as well as surrounding areas. A second incident at a CCR
impoundment at the TVA Widows Creek plant on January 9, 2009, added further attention to this
issue. At 10,000 gallons, that second spill was dwarfed by the Kingston spill; however, the two
incidents, as well as others that have occurred, highlighted the need for better management of
CCR impoundments and the potential water quality impacts associated with the discharges. This
document discusses potential water quality impacts associated with discharges from CCR
impoundments and provides guidance on the methods to control them through water quality
analysis and permit conditions.

Waste Streams and Wastewater Discharges

The Steam Electric Power Generating Category Effluent Limitations Guidelines (ELGs)
found at 40 CFR Part 423 contain technology-based limits for most wastewater streams expected
at facilities subject to that guideline. The ELGs apply to discharges from generating units
located at establishments primarily engaged in the generation of electrical power for distribution
and sale. The ELGs do not address discharges from steam electric generating units at facilities
that are not primarily engaged in the production of electricity for distribution or sale. Steam
electric facilities not covered by the ELGs typically supply electricity to industrial facilities such
as paper mills. The waste streams discharged by either type of coal-fired steam electric plant
include: fly ash and bottom ash transport water, metal cleaning wastes, once through cooling
water, cooling tower blowdown, coal pile runoff, and low volume waste (a broadly-defined term
that includes wastes such as boiler feedwater treatment waste water and flue gas desulfurization
(FGD) wastewater). Discharges from both types of coal fired steam electric facilities are
covered by this guidance. This guidance does not address other process related pollutants that
are discharged from the industrial generating facilities described above. For those industrial
facilities, permit writers must examine the specific process related waste streams and determine
the need for permit limits applicable to the industry being regulated.

Treatment of wastewater at coal fired steam electric facilities varies significantly from
plant to plant. Coal pile runoff is typically treated in settling ponds and is often segregated from
other waste streams. In addition to fly ash and/or bottom ash, ash ponds often contain comingled
wastes such as cooling tower blowdown, metal cleaning wastes, coal pile runoff, and low volume
waste (including treated or untreated FGD wastewater).



Point Source Discharges of Seepage

In addition to traditional coal combustion effluent discharges, facilities with combustion
waste impoundments are likely to discharge wastewater via seepage. Seepage can be collected
via seepage interception systems that may be built into impoundments and are intended to
manage seepage and prevent internal erosion of the structure. Wastewater from these systems is
either pumped back into the impoundment or discharged. If the seepage is discharged directly to
waters of the U.S,, it is likely discharged via a discrete conveyance and thus is a point source
discharge. Seepage discharges are expected to be relatively minor in volume compared to other
discharges at a facility and could be inadvertently overlooked by permitting authorities.
Although little data are available, seepage consists of CCRs including fly ash and bottom ash
transport water and FGD wastewater and is likely to contain the same pollutants found in bottom
ash and fly ash transport water and FGD wastewater. If seepage is discharged directly via a
point source to a water of the U.S., the discharge must be addressed under the NPDES permit for
the facility.

Permitting authorities will need to conduct a reasonable potential analysis and develop
appropriate permit limits and other conditions similar to discharges from the ash pond and other
sources at the facility as discussed below. Seepage discharges to surface water through a shallow
ground water hydrologic connection have been controlled in a number of cases through NPDES
permit requirements to either use lined impoundments to prevent seepage or to install seepage
interception systems. Permitting authorities should examine the need for these types of
requirements for hydrologically connected discharges that cannot be regulated through
traditional NPDES outfalls. If effluent pollutant data for point source discharges of seepage are
not included in the permit application, permitting authorities will need to request information
from permittees.

IL. Pollutants Present in CCR Impoundments
Application reporting requirements

The current NPDES application form 2C requires permittees to submit data for metals,
GC/MS volatile and acid fraction compounds, and other parameters, such as nitrogen compounds
that could be present in coal combustion effluent. Permittees typically submit this required data
once every five years when they apply for permit renewal. For most parameters only one sample
is collected and analyzed. However, permittees are required to provide daily maximum, monthly
average and long term average data in the application for pollutants required to be monitored in
the permit. Long term monitoring data for CCR discharges are required for pollutants including
Total Suspended Solids (TSS) and Oil and Grease, which are limited by the ELG. Other long
term monitoring data are required in the application if water quality based limits and/or
monitoring requirements were included in the previous permit.



Effluent data

Effluent data shown below in Table 1 were collected by EPA as part of the ELG detailed
study of steam electric plants. EPA began a detailed review of steam electric facilities in 2005 as
a result of the Clean Water Act section 304(m) review process.

Effluent Variability and Pollutants of Concern

As shown below in Appendix A, effluent pollutant concentrations vary significantly
between dischargers. The pollutant concentration variability is the result of factors such as the
type of coal used. Note that none of the plants listed in Table 1 utilizes air emissions controls
specific for mercury. Implementation of additional emissions controls for mercury or other
pollutants would likely result in increased concentrations of those pollutants in CCR and the
associated discharges. The current degree of effluent variability and the increasing use of
emissions controls provide additional evidence supporting the need for permitting authontms to
require site specific effluent data as part of permit applications.

III. Water Quality Permitting Issues
Pollutants Potentially Exceeding Water Quality Criteria

Appendix A shows that metals in CCR effluent are variable and have the potential to
exist in relatively high concentrations. For reference, selected national recommended water
quality criteria are shown in Appendix A. Based on information presented in Table 1, the
following pollutants may be expected to be found in CCR effluent at concentrations that are
greater than water quality criteria: Aluminum, Arsenic, Cadmium, Chromium, Copper, Iron,
Manganese, Nickel, Selenium, Thallium, Chloride, and Nitrate/Nitrite. Barium, Lead, Mercury,
and Silver also can exceed water quality criteria as measured at internal outfalls; however, due to
dilution received through mixing the CCR waste stream with other effluents, they do not appear
to exceed the criteria at the final outfall. Although water quality criteria were shown to be
exceeded, the reasonable potential for a discharge to cause or contribute to an excursion of
applicable Water Quality Standards in the receiving water will depend on site-specific
conditions, the amount of in-stream dilution available, and the in-stream ambient pollutant
concentration, as discussed below. While this comparison does not indicate that there is
reasonable potential to exceed applicable water quality standards for each such discharge, it does
demonstrate the need to collect data required by the application form 2C and to conduct a
reasonable potential analysis for such discharges and establish water quality-based effluent limits
where appropriate.

Other parameters shown in Table 1, such as Total Dissolved Solids and Sulfate are
present in concentrations which could potentially cause or contribute to water quality impacts.
Those parameters are not required to be monitored for the permit application Form 2C. Many
states have not established numeric water quality criteria for parameters such as Total Dissolved
Solids or Sulfate. Permit writers should be aware of this potential impact on the achievement of
applicable narrative water quality criteria and may need to require that effluent data are



submitted so that such impacts can be appropriately addressed by the permit. While permitting
authorities have the option of requiring monitoring in the permit to obtain such data, it is
preferable to request the information during the permit reissuance process. In cases where the
reissued permit requires data to be collected, actions to address impairments may be
unnecessarily delayed until the subsequent permit is issued. In cases where the previous permit
did not require whole effluent toxicity testing, the permitting authority should consider
requesting that data also be submitted with the application.

Determining the Need for Water Quality Based Permit Limits

Permitting authorities need to examine the impacts of a discharge relative to both
numeric and narrative criteria. Most States have adopted implementation guidance to address the
reasonable potential (RP) for a discharge to cause or contribute to an exceedance of numeric
criteria. That guidance includes statistical tools and methods for permit writers to determine the
RP for a discharge to exceed Water Quality Standards (WQS). A reasonable potential
determination as to whether a discharge causes or contributes to an excursion of applicable water -
quality criteria is required for every discharge (see 40 CFR 122.44(d)).

Most State permitting authorities derived their specific implementation plan for
determining RP and establishing water quality based permit limits using EPA’s Technical
Support Document for Water Quality Based Toxics Control (TSD) (EPA 1991). In general, RP
analysis compares the reasonable maximum in-stream pollutant concentration with water quality
criteria to determine the need for effluent limits.

An initial part of the RP process is the determination of available in-stream dilution.
Methods used to determine dilution in the mixing zone vary by state and are prescribed by WQS
and the State’s mixing zone policy.

Using the available dilution, permitting authorities make a statistical comparison of in-
stream effluent pollutant concentrations after mixing and water quality criteria to determine
whether there is a reasonable potential to exceed the criteria. This is typically done by
comparing the calculated 95" or 99 percentile of the effluent data with criteria. The TSD
includes methodology that can be used to conduct that analysis and to derive the resulting permit
limits.

Examination of the potential for a discharge to exceed the narrative criteria is a more
difficult task that is complicated by a lack of clearly prescribed implementation guidance. CCR
can contain fairly high concentrations of parameters that have the potential to impact water
quality, such as Total Dissolved Solids, Sulfate, and Calcium that can cause excursions of
narrative water quality standards. Since most states have not established numeric criteria for
those parameters, permit writers must rely on narrative criteria when addressing potential water
quality impacts. One tool states commonly use to address narrative criteria is whole effluent
toxicity (WET) monitoring and limits. Chronic WET testing, which include measurement of
sub-lethal effects of growth and fecundity, is used in most cases. However, in situations where a
discharge is made to a larger waterbody permitting authorities often require acute WET testing
based on an acute to chronic ratio. Most states have adopted procedures to determine which test



methods and species are used as part of their implementation plans. The TSD also includes
guidance that is intended to assist with implementation of water quality based permit limits.
WET testing measures the toxic effects of the complete mix of pollutants in a discharge and is a
useful tool for measuring the impacts to aquatic life. Permit writers also have the option of
requiring bioassessments to determine whether discharges are causing impacts and understand
the specific causes. Another option is for the permitting authority to target CCR discharges in
their stream surveillance activities and address impacts under the Total Maximum Daily Load
program. State stream assessment programs may also utilize other tools to analyze the water
quality of surface waters. State established tools that are used to translate narrative standards
based on numeric data may be useful to permit writers attempting to protect water quality.

Use of Ambient Pollutant Data

Permit limits that fully protect water quality cannot be developed without taking into
account the ambient pollutant concentration, also known as the background concentration.
However, permit writers typically do not have access to defensible ambient pollutant data. In the
absence of data, permit writers have often established water quality based permit limits using the
assumption that the background concentration is zero.

The equation used to calculate waste load allocations for water quality based limits
follows, as shown in the NPDES permit Writers Manual (EPA 1996)

(QdCd + QsCs) / Qr=Cr
‘Where:

Qd = waste discharge flow in million gallons per day (mgd) or cubic feet per second
(cfs)

Cd = pollutant concentration in waste discharge in milligrams per liter (mg/1)

Qs = background stream flow in mgd or cfs above point of discharge

Cs = background in-stream pollutant concentration in mg/l

Qr = resultant in-stream flow, after discharge in mgd or cfs

Cr = resultant in-stream pollutant concentration in mg/l in the stream reach (after
complete mixing occurs)

This equation or a variation thereof is used by permitting authorities as part of the process
to derive water quality based limits. If a value of zero is used for the ambient concentration for a
pollutant (Cs) in the equation, the permit writer would be able to establish a limit that would give
the entire pollutant allocation to the discharger. The resulting limit would not account for any
upstream discharges or any natural background concentration of the pollutant, and it would not
protect the Water Quality Standard. Since it is highly unlikely that the background concentration
is ever zero, the limit would not prevent an in-stream excursion of criteria.

Since it is not realistic to assume that the ambient pollutant concentration is zero, permit
writers must develop a method to adequately protect water quality. A number of options exist



for that task. Some states have adopted a policy of assuming that the ambient concentration 1s
equal to one half of the water quality criteria when no ambient data exist. While thisis a
somewhat conservative approach, the permittee could be given the opportunity to collect data
during the comment period for the permit if they believed that the approach resulted in an overly
stringent limit. Other options available to the permitting authority include requiring submittal of
ambient data with permit applications, developing permit requirements to collect data, or
establishing default ambient concentrations using literature values. Any approach chosen by the
permitting authority to estimate background pollutant concentrations will result in more realistic
water quality based limits and improved compliance with state standards.

IV.  Use of Sufficiently Sensitive Analytical Test Methods

The use of sufficiently sensitive analytical methods is critically important to detecting,
identifying and measuring the concentrations of pollutants in CCW wastestreams. For further
discussion of sufficiently sensitive methods, see Part V of Attachment A of this memo, and the
memo on Analytical Methods for Mercury in NPDES Permit, dated August 23, 2007 in
Appendix C.

V. Disclaimer

This guidance document does not change or substitute for any legal requirements, though it
does provide clarification of some regulatory requirements. While EPA has made every effort to
ensure the accuracy of the discussion in this document, the obligations of the regulated community
are determined by the relevant statutes, regulations, or other legally binding requirements. This
guidance document is not legally enforceable and does not confer legal rights or impose legal
obligations upon any member of the public, EPA, states, or any other agency. In the event of a
conflict between the discussion in this document and any statute or regulation, this document would
not be controlling. The word “should” as used in this guidance document does not connote a
requirement, but does indicate EPA’s strongly preferred approach to assure effective implementation
of legal requirements. This guidance may not apply in a particular situation based upon the
circumstances, and EPA, states and Tribes retain the discretion to adopt approaches on a case-by-
case basis that differ from the recommendations of this guidance document where appropriate.
Permitting authorities will make each permitting decision on a case-by-case basis and will be guided
by the applicable requirements of the CWA and implementing regulations, taking into account
comments and information presented at that time by interested persons regarding the appropriateness
of applying these recommendations to the particular situation. In addition, EPA may decide to revise
this guidance document to reflect changes in EPA’s approach to implementing the regulations or to
clarify and update text.
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Appendix B: National Recommended Water Quality Criteria

EPA National Recommended Water Quality Criteria '

2006 National Recommended Water Quality Criteria

Freshwater | Freshwater Human Human
Analyte Acute (ug/l) Chronic Health (Water Health
(ug/l) + Organism) (Organism
(ug/l) only) (ug/l)
Aluminum 750 87
Antimony 5.6 640
Arsenic 340 150 0.018 0.14
Barium 1000
Cadmium 2 0.25
Hexavalent 16 11
Chromium
Copper 13 9 1,300
Lead 65 2.5
Manganese 50 100
Mercury 1.4 0.77
Nickel 470 52 610 4,600
Selenium 5 170 4,200
Silver 3.2
Thallium 0.24 0.47
Zinc 120 120 7,400 26,000
Nitrate/Nitrite 10,000

! http://www.epa.gov/waterscience/criteria/wqctable/index.html
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WASHINGTON, D.C. 20460
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OFFICE OF
WATER

signed: August 23, 2007
MEMORANDUM

SUBJECT: Analytical Methods for Mercury in National Pollutant Discharge Elimination
System (NPDES) Permits

FROM: James A. Hanlon, Director
Office of Wastewater Management

TO: Water Division Directors. Regions 1 - 10

The purpose of this memorandum is to inform you of EPA’s March 12, 2007, approval of
Method 245.7 for measurement of mercury and moditied versions of approved analytical
methods for mereury as well as the impact of their approval on the NPDES permitting process.
While several different methods are currently approved under 40 CTR Part 136 for the analysis
of mercury. some of these methods have much greater sensitivities and lower quantitation levels
than others. This memorandum clarifies and explains that. in light of existing regulatory
requirements for NPDES pvcrmitting._l only the most sensitive methods such as Methods 1631E
and 245.7 arc appropriate in most instances for use in deciding whether to sct a permit limitation
for mercury and for sampling and analysis of mercury pursuant to the monitoring requirements

within a permit.
BACKGROUND

Section 301 of the Clean Water Act (CWA) requires NPDES permits to include effluent
limitations that arc as stringent as necessary to meet water quality standards. Thus. under the Act
and EPA regulations, cach permit must include, as nceessary. requirements in addition to or
more stringent than technology-based eflluent limitations established under scetion 301 of the
CWA in order to achieve water quality standards. 40 CFR. § 122.44(d)(1). The regulations
require limitations to control all pollutants that the NPDES program director determines are or
may be discharged at a level that “will cause, have the reasonable potential to cause, or
contribute o an excursion above any state water quality standard,” including both narrative and

' This memorandum is based on existing legal requirements and authorities. It does not impose any new,
legally binding requirements on EPA. states, or the regulated community. '
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Recycled/Recyclable « Printed with Vegetable Ofl Based Inks on Recycled Paper (minimum 30% Postconsumer)



numeric criteria. 40 C.F.R. § 122.44(d)(1)(i). If the program director determines that a discharge
has the reasonable potential to cause or contribute to such an excursion, the permit must contain
water quality-based effluent limitations for the pollutant. 40 C.F.R. § 122.44(d)(1)(iii). Thus, a
prospective permittee may need to measure various pollutants in its effluent at two stages: first,

_ at the permit application stage so that the program director can determine whether “reasonable
potential” exists and establish appropriate permit limits; and second, where a permit limit has
been established, to meet the monitoring requirements within the permit. The following
discussion explains which analytical methods permit applicants and permittees should use to
make these measurements when mercury is the pollutant at issue.

Approved Analytical Methods

Measurements included on NPDES permit applications and on reports required to be submitted
under the permit must generally be made using analytical methods approved by EPA under 40
CFR Part 136. See 40 CFR 136.1, 136.4, 136.5, 122.21(g)7), and 122.41(j). For mercury, there
are three methods commonly used in the NPDES program that EPA has approved under Part
136: Method 245.1, Method 245.2, and Method 1631E. Methods 245.1 and 245.2 were approved
by EPA in 1974 and can achie¢ve measurement of mercury down to 200 parts per trillion (ppt).
Additionally, EPA approved Method 1631 Revision E in 2002. Method 163 1E has a quantitation
level of 0.5 ppt, making it 400 times more sensitive than Methods 245.1 and 245.2. In fact, the
sensitivity of Methods 245.1 and 245.2 are well above the water quality criteria now adopted in
most states (as well as the criteria included by EPA in the Final Water Quality Guidance for the
Great Lakes System) for the protection of aquatic life and human health, which generally fall in
the range of 1 to 50 ppt.” In contrast, Method 1631E, with a quantitation level of 0.5 ppt, does
support the measurement of mercury at these low levels.

In addition to Methods 245.1, 245.2, and 1631E listed above, EPA approved Method 245.7 as
well as modified versions of other EPA-approved methods on March 12, 2007. See 72 FR
11200. Method 245.7 has a quantitation level of 5.0 ppt, making it 40 times more sensitive than
Methods 245.1 and 245.2. Additionalty, modified versions of EPA-approved methods may also
be used for the measurement of mercury. Methods approved under Part 136, such as 245.1 and
245.2, may be modified to achieve lower quantitation levels than can be achieved by the method
as written.> Modifications to an EPA-approved method for mercury that meet the method

” Many states have adopted mercury water quality criteria of 12 ppt for protection of aquatic life and 50 ppt
for the protection of human health, and for discharges to the Great Lakes Basin, the applicable water quality criteria
for mercury are 1.3 ppt for the protection of wildlife and 1.8 ppt for the protection of human health. In 2001, EPA
issued new recommended water quality criteria guidance for the protection of human health. This new guidance
recommends adoption of a methylmercury water quality criterion of 0.3 milligrams of methylmercury per kilogram
(mg/kg) in fish tissue. EPA is currently developing implementation guidance to assist states in implementing the
criterion, and Draft Guidance for Implementing the January 2001 Methylmercury Water Quality Criterion (EPA-
823-B-04-001) was released for public comment in August 2006.

. Examples of such modification may include changes in the sample preparation digestion procedures such as
the use of reagents similar in properties to ones used in the approved method, changes in the equipment operating
parameters such as the use of an alternate more sensitive wavelength, adjusting the sample volume to optimize
method performance, and changes in the calibration ranges (provided that the modified range covers any relevant
regulatory limit).
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performance requirements of Part 136.6 are considered to be approved methods and require no
further EPA approval. See 72 FR 11239-40 (March 12, 2007). For analytical method
modifications that do not fall within the flexibility of Part 136.6, the modified methods may be
approved under the alternate test procedure program as defined by Parts 136.4 and 136.5.

ACTIONS RESULTING FROM THE MARCH 12, 2007, RULEMAKING

To implement the March 12, 2007, rule, the Office of Wastewater Management (OWM) provides
the following guidance:

Monitoring Data Submitted as Part of NPDES Permit Applications

As noted, most states have adopted water quality criteria for the protection of aquatic life and
human health that fall in the range of 1 to 50 ppt, and Methods 245.1 and 245.2, as written, do
not detect or quantify mercury in this range. A “did not detect” result using Method 245.1 or
Method 245.2 would show only that mercury levels are below 200 ppt but would not establish
that they are at or below the applicable water quality criterion. Therefore, when a permit writer
receives a permit application reporting mercury data analyzed with Method 245.1 or Method
245.2 as “did not detect” results, the permit writer in reality may lack the information needed to
make a “reasonable potential” determination. In contrast, Method 1631E is able to detect and
quantify mercury concentrations at these low levels.

EPA therefore expects, in general, that all facilities with the potential to discharge mercury will
provide with their NPDES permit applications monitoring data for mercury using Method 1631E
or another sufficiently sensitive EPA-approved method. For purposes of permit applications, a
method for mercury is “sufficiently sensitive” when (1) its method quantitation level is at or
below the level of the applicable water quality criterion for mercury or (2) its method
quantitation level is above the applicable water quality criterion, but the amount of mercury in a
facility’s discharge is high enough that the method detects and quantifies the level of mercury in
the discharge.” Accordingly, EPA strongly recommends that the permitting authority determine
that a permit application that lacks effluent data analyzed with a sufficiently sensitive EPA-
approved method such as Method 1631E is incomplete unless and until the facility supplements
the original application with data analyzed with such a method. See 40 CFR 122.21(e) (a permit
application is determined to be complete at the discretion of the permitting authority) and 40
CFR 122.21(g)(13) (the applicant shall provide to the Director, upon request, such other
information as the Director may reasonably require to assess the discharge). Such data would
allow the permitting authority to characterize the effluent to determine whether the discharge
causes, has the reasonable potential to cause, or contributes to an excursion of state water quality
standards for mercury and would consequently allow the permitting authority to determine
whether a water quality-based effluent limit for mercury is necessary in the permit.

4 To illustrate the latter, if the water quality criterion for mercury in a particular state is 2.0 ppt, Method 245.7
(with a quantitation level of 5.0 ppt) would be sufficiently sensitive where it reveals that the level of mercury in a
facility’s discharge is 5.0 ppt or greater. In contrast, Method 245.7 would not be sufficiently sensitive if it resulted in
a level of non-detect for that discharge because it could not be known whether mercury existed in the discharge at a
level between 2.0 and 5.0 (less than the quantitation level but exceeding the water quality criterion).



Monitoring Requirements in Permits

Where a permit authority establishes a permit limit for mercury, it also needs to consider
specifying an analytical method that the permittee must use to monitor for mercury during the
term of the permit. Methods 245.1 and 245.2, as written, are not likely to be sensitive enough to
detect or quantify the concentration of mercury in the discharge at a level that matches the
limitation for mercury in the permit. EPA therefore expects the permitting authority to require
the use of a sufficiently sensitive EPA-approved method for monitoring under the permit in order
to ensure that the sampling and measurements required are “representative of the monitored
activity” (as required by 40 CFR 122.41(j)(1)). For purposes of monitoring under a permit, a
method for mercury is “sufficiently sensitive” when (1) its method quantitation level is at or
below the level of the mercury limit established in the permit or (2) its method quantitation level
is above the mercury limit in the permit, but the amount of mercury in a facility’s discharge is
high enough that the method detects and quantifies the level of mercury in the discharge.

EPA Permit Review and Objection to State Issued Permits

For NPDES-authorized states, EPA regions are expected to review state permits and should
strongly consider objecting to permits that are issued based on analytical data collected and
analyzed using an EPA-approved method that is not sufficiently sensitive or that do not require
use of a sufficiently sensitive EPA-approved method for monitoring when the permit includes a
limit for mercury. OWM is expecting to undertake a permit quality review of a small
representative number of permits with respect to mercury limitations and other conditions.

If you have questions concerning the content of this memorandum, please contact Linda
Boornazian, Director of the Water Permits Division, at 202-564-0221 or have your staff contact
Marcus Zobrist of the State and Regional Branch at 202-564-8311 or zobrist.marcus@epa.gov.

cc: NPDES Branch Chiefs Regions 1 - 10

5 See footnote 4.
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