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Overview of NAAQS Review Process
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Role of the Integrated Science Assessment
and the Risk and Exposure Assessment

* Integrated Science Assessment (ISA):

— Concise evaluation/synthesis of the most policy-relevant science

— Provides foundation to inform:
 Design and development of Exposure/Risk Assessment
 Evidence-based considerations discussed in Policy Assessment

» Risk/Exposure Assessment (REA):

— Characterize nature, magnitude and uncertainties of estimates of
exposure/dose/risk for selected ecological endpoints:

 Recent air quality conditions
e Impacts in areas meeting current NAAQS
« Case study assessments of alternative ecological benchmarks

U.S. Environmental Protection Agency — Office of Air and Radiation
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Role of the Policy Assessment
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 Consideration and integration of scientific evidence- and
exposure/risk-based information

— Based on scientific and technical information assessed and
presented in ISA and REA

 Consideration of range of policy options for standard
setting:
— Adequacy of the current standard

— As appropriate, consideration of alternative standards
considering basic elements:

e Indicator, averaging time, level and form
U.S. Environmental Protection Agency — Office of Air and Radiation 5
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Projected Schedule for Completion of Review of

3 W7 ¢NOx/SOx Secondary National Ambient Air Quality Standards
% s .
gt ot (as of April 1, 2010)

Actions to complete review

Projected schedule

Prepare 15t draft Policy Assessment (PA)

late February 2010

CASAC review and public comment on 15t draft PA

March 1 -- April 29, 2010

CASAC public meeting

April 1 -2, 2010

2nd draft PA

late July 2010

CASAC review and public comment on 2 draft PA

late July -- early Sept 2010

CASAC public meeting

mid-September 2010

Final PA

late November 2010

Proposed rule (signature)

July 12, 2011

Public comment period (90 days), including public hearings

late July — late Oct 2011

Final rule (signature)

March 20, 2012

U.S. Environmental Protection Agency — Office of Air and Radiation




N Chapter 5: Conceptual Design for the
%sﬁ‘f@ Form of the Standard
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Form of the Standard
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Conceptual Design of the Form of the Standard

(2)

How do we use acidification models to inform the NOx and SOx
national standard?

— Acidification models designed for catchment-scale
— Inappropriate to model every catchment in the U.S.

We evaluate the distribution of critical loads from a population of
catchments to select an appropriately protective deposition metric

The populations of catchments represent national acid-sensitivity
categories

— Categories defined by a criteria of acid sensitivity and applied across the
national landscape

— Categories might be based on geology

The value of the deposition metric will vary among acid-sensitivity
categories

U.S. Environmental Protection Agency — Office of Air and Radiation 8
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Categories and Spatial Areas

%

« Category refers to a classification of acid-sensitivity by
geology or other ecosystem characteristic for which
aggregate values will be calculated, e.g., deposition
metrics

« Area refers to a specific spatial unit encompassing
multiple ecological receptors, e.g. catchments, for which
AAPI parameters will be calculated. For example, the
Adirondacks may be considered an area.

* Multiple areas may be assigned the same category.
Each area will have a category assigned to it based on
underlying ecosystem characteristics.

U.S. Environmental Protection Agency — Office of Air and Radiation
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: @ Catchment locations and distribution of
*sﬁﬂ‘é\ critical loads in the Adirondacks
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Representing a Population of Water Bodies
by an Ecosystem Response Function

The suggested acidification model for the catchment scale to express the
critical load at a specified ANC (Section 5.5 eqg.1) is

DLANCIim(l\I T S): ([BC]Z) _[ANCIim])Q T Neco

[BC],* = the preindustrial concentration of base cations (equ/L)
ANC, ., = a “target” ANC level (equ/L)

Q= surface water runoff (m/yr)

Neco= Nitrogen retention and denitrification by the ecosystem

The deposition metric representing the amount of N +S deposition that
IS expected to protect a selected percentage of population of water
bodies from exceeding their critical load for a specified ANC (Section
5.5)is

DL%ECO(N T S)

U.S. Environmental Protection Agency — Office of Air and Radiation



9 Deposition Tradeoff Curves
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» The critical load for N+S can be met through different combinations
of N and S that can be expressed as a tradeoff curve.

— The tradeoff curves for a given target ANC limit will vary depending on
the desired percent of catchments with that ANC or above.

— The higher the percentile of catchments, the more restrictive the
deposition loads.

— Increasing the ANC limit will also result in more restrictive deposition
loads.

* Reduced nitrogen also plays a role in the shape of the tradeoft
curves. Reduced nitrogen decreases the available nitrogen uptake
capacity in an ecosystem, resulting in less deposition of NOy
allowable to still maintain a target ANC for a specified percentile of
catchments.

U.S. Environmental Protection Agency — Office of Air and Radiation



Tradeoff curve for S and N deposition
to protect against aquatic acidification
In the Adirondacks
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Transforming Deposition to
Atmospheric Concentrations

Deposition tradeoff curves for N+S need to be converted into atmospheric
concentration tradeoff curves for NOx and SOx by application of areawide
deposition transformation ratios:

Subtraction of NHx deposition to calculate the deposition metric for NOy and S
only is expressed by (Section 5.5 eq.5)

DLO/(JECO(NOy+ SOX): DL%ECO(N + S)_ NHXpep

Conversion of deposition to atmospheric concentration

« V terms are deposition transformation ratios that allow for the conversion of
deposition to ambient concentrations (based on Section 5.4 eq 6)

NOy - DL%ECO (NOX).%NOy

SOx = DL%ECO (Sox ) %

CMAQ is used to establish values for NHXpep, Vgo, @and Vo,

These values are calculated for a specified area, the criteria for defining
areas is under development
U.S. Environmental Protection Agency — Office of Air and Radiation
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Tradeoff curves for SOx and NOy deposition
(adjusted for NHx contribution) to protect against
aquatic acidification in the Adirondacks
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NOx/SOx tradeoff curves reflect the combinations of NOx and SOx
that are expected to maintain a percentile of catchments at an ANC
value of ANC limit or above.

Given measured values of NOx and SOx and the spatially
aggregated values for the Vs and NHx,,,,, as well as the g value for
the geological category, it is also possible to calculate a value which
we refer to as the Atmospheric Acidification Potential Index (AAPI)

The AAPI is equivalent to the ANC value for the spatially averaged
levels of VNOXx, VSOXx, and NHxdep over an area with a specific
geographic category.

This calculated AAPI can be compared against an AAPI level
selected by the Administrator to determine whether an area
complies with the standard.

This gives the same compliance test as comparing observed NOx
and SOx concentrations against a tradeoff curve for the same level
of the AAPI.

U.S. Environmental Protection Agency — Office of Air and Radiation



Tradeoff curve for SOx and NOy atmospheric
concentrations

—— ANC=50 & 95% lakes protected

o —— ANC=50 & 50% lakes protected
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Deposition values are multiplied by the ratio of concentrations to depositions for
NOx and SOx (1/V,, and 1/Vg,,) to calculate atmospheric concentrations

1V o, = 0.038 (pg/m3)/(meg/m?- yr) 1/V o = 0.043 (ng/m3)/(meq/m? -yr)

U.S. Environmental Protection Agency — Office of Air and Radiation



Tradeoff Curves Directly Connected to
calculated ANC

The deposition metric is based on critical loads from a population of
catchments that represents an acid-sensitive category:

DL, ..,(NOy +SOx)=([BC[, —-[ANC,, DQ+ N, — NHxoer

Conversion from deposition to atmospheric concentrations:

SOX = DLy, co(Sgy )-1/VsOX
NOy = DLy, (Ngy )-1/Vnoy

Although the value of the deposition metric and tradeoff curves will vary among
acid-sensitivity categories the ANCIlim will be constant. The deposition metric
equation may be rearranged to solve for a calculated ANC and this value
compared to a specified ANCIim

1 1
ANC = ([BCT + NECO)—6 L(NHx) _5M°y 'NOy +V,, - SOX]

Comparing the calculated ANC to ANCIim is the basis for the suggested form: the
Atmospheric Acidifciation Potential Index (AAPI)- discussed in forthcoming slides

U.S. Environmental Protection Agency — Office of Air and Radiation



* |In essence, the AAPI is at the opposite end of
the conceptual design from a tradeoff curve.

 The tradeoff curve gives the combinations of
NOx and SOx that satisfy a specific target
ANCIim and percentile of catchments to be
protected, given NHx;., and VNOx and VSOX,
and a particular geologic category.

 The AAPI is the calculated value of ANC
expected given values of NOx and SOx, NHXg,,,
VNOXx and VSOx, and a particular geologic
category.

U.S. Environmental Protection Agency — Office of Air and Radiation




Chapter 6: Options for Elements of the
Standard

* Focus is on translating conceptual model from Chapter 5
Into specific elements of the standards

— Indicator (NOx and SOx indicators)

* NOx = NOy = NO2 + NO + HNO3 + PAN +2N205 + HONO+
NO3 + organic nitrates + particulate NO3

o SOx = SO2 + particulate SO4

— Averaging time — annual (based on chronic nature of
effects as well as cumulative loading leading to episodes)

— Form (next slide)
— Level (next meeting)

U.S. Environmental Protection Agency — Office of Air and Radiation
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Form: Atmospheric Acidification Potential Index
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AAPI is defined as:

— Natural background ANC minus the contribution to acidifying deposition from
NHx, minus the acidifying contribution of NOy and Sox

— A single nation wide AAPI level would be set

* AAPI takes into account the natural ability of an ecosystem to neutralize
acid inputs and accounts for the contributions reduced nitrogen deposition --
because of the constraint that contributions of reduced nitrogen deposition
are separated from oxidized forms, this effectively decreases the relative
amounts of NOy and SOx necessary to meet a target value

 AAPI can be expressed as an equation or using the NOy/SOx tradeoff
curves

* AAPI has the same units as ANC, but is a calculated term and is applied at
spatial scales greater than individual catchments

U.S. Environmental Protection Agency — Office of Air and Radiation
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AAPI Equation
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AAP| = g(-)—% L(NHx) —%B/Noy .NOy +V,,, - SOx|

g = natural background ANC, e.g. the natural acid buffering capacity of an
ecosystem, = ([BC]; n NEco)

Q = runoff

Vyoy @nd Vo, are the deposition transformation ratios, e.g. the average ratios
of concentration to deposition, used to convert N and S deposition into
atmospheric concentrations of NOy and SOXx, respectively.

L(NHX) is average deposition loading of reduced nitrogen

AAPI and all terms are in units of equivalents per volume

U.S. Environmental Protection Agency — Office of Air and Radiation




Tradeoff Curves Directly Connect to
the Atmospheric Acidification Potential Index (AAPI)

Deposition metric based on critical loads from a population of
catchments that represents an acid-sensitive category:

DL%ECO(NOy_I_ SOX) = ([BC]; - [ANCIim ])Q + Neco o |\IHXDEP

Conversion to atmospheric concentrations:

SOX = DLy g (Sox )'1/V50x
NOy = DI—%ECO(Nox)']-/VNOy

Values for tradeoff curves will vary among acid-sensitivity categories

A standard based on the AAPI is similar to assigning a target ANCIlim for the
nation, accounting for spatial aggregation, variability within and across
catchment populations, and uncertainties in parameters. The AAPI standard
would be a single value across the nation. Compliance with the AAPI standard
would be determined by calculating the AAPI for individual areas using the
equation:

1 1
AP =([BCT + NECO)—6 L(NHX) —EB/NOY "NOy +V,,, - SOX]

U.S. Environmental Protection Agency — Office of Air and Radiation
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Attributes of AAPI Terms

AAP| = g(-)—6 L(NHx) ——B/Noy NOy +V,, - SOX]

Data source Spatlal aggregation units
g To be developed term based on Acid sensitive area Equivalents/volume
weathering rates and nitrogen (possibly simplified by a smaller
retention characteristics grouping of category bins based
on lithology)
L(NHXx) Annual average of sum of NH3 + Acid sensitive area Equivalents/(area-time)
NH4 deposition from CMAQ (3
consecutive years)
Q USGS data Acid sensitive area distance/time
VNOy; VSOx Annual average of NOy, SOx Acid sensitive area distance/time
deposition flux divided by NOy, SOx
concentrations from CMAQ (3
consecutive years)
NOy; SOx Ambient air observations of NOy, Acid sensitive area Equivalents/volume
S0O2 and p-SO4; (FRM/FEM
considerations)

U.S. Environmental Protection Agency —

Office of Air and Radiation
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Key Modeling and Monitoring Points

%

« CMAQ is used to establish set parameters in the
AAPI including NHxDep, Vsox and VNoy

o As with all NAAQS, ambient air measurements
will be used to assess compliance
— NOy, S02, p-SO4
— Implies FRM/FEM status for NOy and p-SO4

— We intend to address monitoring methods and
network design in the next draft and subsequent
CASAC meeting

U.S. Environmental Protection Agency — Office of Air and Radiation



Adequacy of current standards

Annual Average NO2 Concentrations (2005)
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Figure 4-15. Annual average 2005 NO2 concentrations based on the SLAMS reporting to EPA’s Air Quality
System (AQS) data base. The current NO2 secondary standard is 53 ppb, a value well above those observed.
While there are obvious spatial gaps, the stations are located in areas of relatively high concentrations in highly
populated areas. Lower relative values are expected in more remote acid sensitive areas.

U.S. Environmental Protection Agency — Office of Air and Radiation
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3-hr Max SO2 Concentrations (2005)

U.S. Environmental Protection Agency — Office of Air and Radiation

Figure 4-16. Three hour average maximum 2005 SO2 concentrations based on the SLAMS reporting to EPA’s Air Quality System (AQS)
data base. The current SO2 secondary standard based on a the maximum 3 hour average value is 500 ppb, a value not exceeded.
While there are obvious spatial gaps, the majority of these stations are located to capture maximum values generally in proximity to major
sources and high populations. Lower relative values are expected in more remote acid sensitive areas
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@, :  Additional Work Planned for Second Draft
¢ Policy Assessment
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Improved mathematical notation, variables consistently defined throughout the
document, distinctions between variables that are used at the catchment vs.
larger spatial scales.

« Expanding discussions of key uncertainties in the evidence and risk assessment
and their implications for developing the standards

« Developing approaches for expanding the standards to cover terrestrial
acidification

« Considering how effects from nutrient enrichment can be factored into the
standards

 Expanding discussions of national representativeness of studies showing effects
at different levels of ANC and other ecological indicators

» Considering how to factor in uncertainties in the elements of the standard, e.g.
reduced nitrogen deposition, weathering rates, etc.

« Continuing to assess how considerations of reduced forms of nitrogen should be
included in this review

» Develop staff conclusions for basic elements of alternative secondary standards
based on the evidence and risk analyses

U.S. Environmental Protection Agency — Office of Air and Radiation




Appendices
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