Analysis of Atmospheric Deposition of
Mercury to the
Savannah River Water shed

EXECUTIVE SUMMARY

This document presents an estimate of mercury deposition from the atmosphere to the
Savannah River watershed. This anaysis was done to support the development of a Total
Maximum Daily Load (TMDL) limit for the Savannah River watershed under the requirements
of the Clean Water Act. The purpose of the TMDL isto restore thisimpaired water body to its
designated use - fishable waters. Mercury has been identified as the primary contaminant
contributing to the current impairment of the Savannah River watershed for which fish
consumption advisories have been established. Current information indicates that the main
source of mercury loading to the watershed is derived from atmospheric deposition.

This analysis estimated the level of mercury deposited from the atmosphere to the
Savannah River watershed for a baseline period (1994-1996) and a future date (2010) when all
currently promulgated standards under the Clean Air Act (CAA) — Section 112 for Maximum
Achievable Control Technology Standards (MACTS), and Section 111 New Source Performance
Standards, and Section 129 Solid Waste Combustion — will have been implemented. The
analysis indicates that mercury deposition to the watershed will be reduced approximately 38%-
48% by 2010 from the baseline period due to implementation of the CAA standards (and a
number of facilities that are known to have closed). This result was derived with the following
methodol ogy:

1 The analysis used the results of national atmospheric mercury deposition modeling done
for EPA’s 1997 Mercury Sudy Report to Congress (referred to as The Mercury Study) to
estimate the level of mercury deposited to the Savannah River watershed during the
baseline period (1994-1996) from local sources (in or within 100 km of the watershed),
plus national, and global sources. The analysis presumes that local sources primarily
contribute to the loading by deposition of reactive gaseous mercury (RGM, divalent
mercury gas), while national sources (i.e. at distance >100 km) contribute particle bound
mercury, and global sources contribute gaseous elemental mercury.

2. The total RGM emitted from local sources was estimated for the baseline period from the
emissions data files used to conduct The Mercury Study modeling. Local sources include
categories such as hospital and medical waste incinerators, municipal waste incinerators,
electric utility plants, a chlor-alkali chlorine production facility, and industrial and
residential boilers.



3. Future RGM emissions for 2010 from local sources were estimated using projected
population growth as an indicator of growth in emissions over time, along with calculated
reductions in mercury emissions due to MACT and Waste Combustion controls. Then an
estimate of RGM deposition to the watershed was calculated for 2010 as proportional to
local emissions.

4, The sum total deposition of mercury to the watershed in 2010 was devel oped by
combining the RGM deposition value from Step 3 with an estimate of proportional
national deposition in 2010 and global source contributions. Comparison of the total
value calculated in Step 1 with the total value calculated in Step 4 indicates that a 38-48%
reduction of mercury deposition is probable over the approximately 15 years from the
baseline to 2010, based on currently promulgated and proposed standards in the Clean Air
Act (MACT and section 129.)

5. The particulars of this analysis are specific to the Savannah River watershed and the
surrounding area, counties within 100 kilometers around the watershed boundary.
Neither the estimated percent reductions in emissions by 2010 nor the estimated percent
reduction in deposition should be applied uncritically to other geographic areas. If
another region of the United States develops an analysis using similar methodol ogy, that
areamust develop its own specific information on deposition of mercury, and data on the
source categories present in the area, and estimates of the effects of promulgated
regulations on emissions from those sources.

This document concludes with a brief summary of regulations promulgated to date on
major emissions sources of mercury under the sections of the Clean Air Act which address
maximum achievable control technology (MACT), new source performance standards, and solid
waste combustion. In addition, Appendix Il provides an informational review of avariety of
regulatory and related initiatives, some of which are enacted but many are subject to change as
programs continue to develop.

In addition to the regulatory MACT and waste combustion standards mentioned above, a
number of voluntary programs to reduce mercury releases to the air, water, and land disposal are
being developed and implemented in many states. These include:

. Recycling of mercury containing switches and other devices (e.g. from buildings and
automobiles);

. Changesin industrial processes to reduce the use of mercury;

. Reduced use of mercury devices in health care, and reduction of mercury in related
wastes;

. Substitution of non-mercury materials or devices for current uses, where possible; and

. Distribution of information to facilitate safe collection/recycling of stored mercury and

other chemicalsin laboratories, schools and colleges, and improved handling of mercury
during waste collection efforts.
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The effects of these and similar voluntary efforts on current or future reductions in mercury
releases to the environment have not been estimated, to date. It is also uncertain whether these or
related activities will be developed and fully active during the next decade in the area of Georgia
and South Carolinain and near the Savannah River watershed. Therefore, these voluntary
programs were not included in this document as part of developing the estimate of reduced
emissions and reduced atmospheric deposition of mercury in 2010.



1.0 INTRODUCTION

The purpose of this analysisis to estimate the deposition of mercury to the Savannah
River watershed, in kilograms per year (kg/yr) for:

. A Baseline period (1994-1996); and
. A future year (2010).

Thisinformation is needed for the development of a Total Maximum Daily Load (TMDL) for the
Savannah River watershed under the requirements of the Clean Water Act. The purpose of the
TMDL isto restore impaired water bodies to their designated uses. Mercury has been identified
as the primary contaminant contributing to the current impairment (fish consumption advisories)
of the watershed in question.

Mercury in the atmosphere is present primarily in four forms:

. Gaseous elemental mercury vapor (HgP or zero valent mercury);

. Gaseous divalent mercury (Hg?"), also called reactive gaseous mercury (RGM);

. Particulate or particle-bound mercury (both Hg® and Hg?*, relative proportion not
known, and likely varying with type of particle); and

. Organic mercury (mostly mono-methylmercury) which can be measured in

rainfall, but in amounts so much below the other forms that it will not be
discussed further in this document.*

Asdiscussed in Volume Il of the Mercury Sudy Report to Congress (EPA 1997; hereafter
referred to as “ The Mercury Study”), the deposition of mercury from the atmosphere occurs by
two mechanisms:

. Wet deposition - In this mechanism, RGM dissolved in rain (or fog or snow) is
deposited on to land and/or the surface of water bodies. Particle-bound mercury is
also deposited by this mechanism, but is arelatively minor constituent in rain in
most areas.

. Dry deposition - In this process, both gaseous and particulate forms of mercury
are deposited on land, vegetation and/or the surface of water bodies by
atmospheric mixing and adsorption, plus settling by gravity. Land uses and type
of vegetation cover can affect the net dry deposition. Recent tests indicate that
RGM represents the majority of mercury deposited by this mechanism.

"Note that organic forms of mercury are important in the biomagnification of mercury in fish and,
ultimately, in the exposure of humans to mercury through fish consumption. However, the amount of organic
mercury depositing (as such) from air is considered negligible in comparison to that formed in the aquatic
ecosystem.
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The distance from the emission source, the forms of the mercury in the emissions, other
pollutants in the emissions and the atmosphere, and the weather patterns of precipitation are
important factors in determining where mercury released to the air will be deposited. This
analysis utilizes the following recently developed information about mercury species and
deposition relative to source location (Dvonch et al. 1999):

1 RGM released to the air has arelatively short residence time in the lower
atmosphere (one to afew days), with the majority of the RGM in emissions being
deposited within 100 km of the source.

2. Particle-bound mercury has a somewhat longer residence time in the atmosphere,
but is generally deposited to the surface of the earth over longer distances (up to a
few thousand km).

3. Gaseous elemental mercury has arelatively long residence time in the atmosphere
(approximately one year) and is deposited over international or “global scale”
distances. Chemical conversion to the divalent form isimportant to its deposition,
and is affected by other trace elements, gases, and aerosols in the atmosphere.

Because RGM is the dominant form of mercury in both rainfall and most dry deposition
processes, and because most of the RGM emitted from anthropogenic sources is deposited
relatively quickly, this analysis focuses first on Clean Air Act point sources within the watershed
and within a distance of 100 km around the watershed boundary, and on their emissions of RGM
totheair. These sources are referred to in this document as “local sources’, and the areawithin
which they are located is referred to asthe “RGM Airshed?.” Thus, the RGM Airshed extends
well beyond the borders of the Savannah River watershed. A graphical illustration of the RGM
airshed is provided in Figure 1.

It should be noted that the sources evaluated in this analysis may emit all three forms of
inorganic mercury. As noted above, emissions of RGM from a particular source will affect
primarily the local area around the source (i.e., within 100 km), while emissions of particulate
mercury from the same source are expected to be spread over amuch larger area. As such, only a
small proportion of the particulate emissions from local sources will be deposited within the
RGM airshed. Additiona studies within the U.S. have a'so shown that particulate mercury
represents arelatively minor proportion of the mercury emitted by most sources, and contributes
only asmall to moderate fraction of the mercury in wet or dry deposition. Emissions of gaseous
elemental mercury from local sources will also contribute little to the deposition within the RGM
airshed, since they are transported long distances, and do not contribute directly to either wet or
dry deposition until converted to RGM (a slow process) or adhered onto particles (which, as

2 Theterm “RGM Airshed” is defined for this analysis to include an area extending 100 km from the
boundary of the Savannah River watershed, including the area of the watershed (See Figure 1). For this analysis,
we located sources of mercury emissions by county. In cases where the 100 km boundary included a fraction of a
county, we conservatively included all sources within that county for our analysis. (Also see Section 3.3, “The
Airshed” in 3.0 Discussion of Concepts and Uncertainties.)
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Figure 1. Savannah River RGM Airshed
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noted, tend to be spread over a much larger area than the RGM airshed).

With regard to non-local sources, they will aso contribute some of the total mercury
depositing to the Savannah River watershed. That is, some proportion of gaseous elemental and
particul ate mercury from these non-local sources will be incorporated in the wet and dry
deposition to the watershed. However, complex computer air deposition modeling would be
necessary to estimate the contribution from these more distant U.S. and global sources. Such
modeling is beyond the scope of this first analysisin support of the TMDL.?

20 METHODOLOGY

No new air deposition modeling of mercury to the watershed was performed for this
anaysis. Rather, werelied on the results of a previous national modeling effort for both wet and
dry deposition performed for The Mercury Study. The deposition of mercury within the area of
the Savannah River watershed was estimated by examining the detailed deposition values that
national model calculated acrossthe U.S. The annual emissions data, which the model used to
calculate deposition, were developed primarily for the time period 1994-1996 (referred to here as
the baseline condition). We used this baseline emissions database and added information on
required emission-controls to project the emissionsinventory for afuture date (2010). The year
2010 was selected as the future date because all sources subject to currently promulgated Clean
Air Act (CAA) regulations for control of mercury emissions under Maximum Achievable
Control Technology (MACT), and under CAA Section 129 for solid waste combustion sources,
are required by the CAA to meet the new standards or close by that calendar year, or by earlier
years.

Analysis of current data on water discharges and estimates of atmospheric deposition
indicate that virtually all of the mercury loadings into the Savannah River watershed are caused
by atmospheric deposition (both rainfall and dry deposition.) Analysis of recent research studies
further shows that RGM is the dominant form of mercury in both rainfall and most dry
deposition processes in the eastern United States. Therefore, EPA determined that RGM isthe
primary chemical form of mercury depositing to the Savannah River watershed, and that the
RGM airshed (i.e., the area within the Savannah River watershed and within 100 km of the
watershed boundary) is a reasonabl e geographic scope for an analysis of sources which
contribute significantly to atmospheric deposition of mercury to that watershed.

Deposition of mercury to the Savannah River watershed was cal culated based on the
detailed geographic results of deposition from the national modeling in The Mercury Study.
Numeric estimates for deposition per square meter of mercury in al forms were devel oped

*Thisinitial attempt to characterize mercury deposition to the Savannah River Watershed is referred to as
the first phase of analysis, to indicate the reliance on existing information to develop an estimate of deposition to the
area. Future work, in the next few years, may utilize complex computer models in conjunction with a more refined
emissions inventory for the RGM airshed and possibly including other areas in Georgia and South Carolina.
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separately for wet deposition and for dry deposition. These values were then allocated to the
chemical species of mercury based on the relative proportions of the species, as discussed in The
Mercury Study, to estimate deposition to the watershed that was derived from RGM emissions
during the baseline period.

The next step was to relate the baseline deposition of RGM to the baseline emissions of
RGM. To estimate RGM emissions from the sources in the RGM airshed, EPA extracted data
from the baseline emission inventory in conjunction with information on relative percentages of
RGM in emissions as presented in The Mercury Sudy. We then used this baseline RGM
emissions inventory, in conjunction with projected population growth factors and projected
reductions resulting from CAA controls, to predict RGM emissions for the year 2010 within the
RGM airshed. EPA then used this projected future emissions inventory for RGM to estimate the
deposition of RGM in 2010 to the Savannah River watershed. This estimate was based on a
simple proportion of deposition to emissions, as described below in Section 2.4. To calculate
total deposition of mercury in 2010 (i.e., both wet and dry deposition of all forms of mercury) to
the Savannah River watershed, EPA estimated additional deposition values for particle-bound
and elemental mercury for 2010 based on the modeled deposition for the eastern U.S. in The
Mercury Study. Deposition values of these other forms of mercury were derived using the
assumption that they are directly proportional to the deposition of RGM during the baseline
period. The calculation methodology is described below in Section 2.4, and the assumptions
regarding proportional deposition of the forms of mercury are discussed in Section 3.4.

2.1 Baseline Deposition

The detailed deposition results calculated for The Mercury Study were based on the
Regional Lagrangian Model of Air Pollution (RELMAP) computer modeling studies for the
conterminous United States. The RELMAP study included input data on mercury emissionsin
various forms, meteorological data, atmospheric processes, and calculated wet and dry
deposition. Inthisanalysis, we examined in detail the RELMAP results which include the area
of the Savannah River watershed. The results of the national RELMAP modeling provide annual
wet and dry mercury deposition rates within each cell (of approximately 40 km x 40 km) inagrid
over the entire U.S. For this Savannah River analysis, EPA determined that a greater resolution
(finer grid size) was needed over the landscape of Georgia and South Carolina. Thisfiner grid
was devel oped by mathematical interpolation of the national RELMAP results. The deposition
estimates within each of the fine grid cells that overlay the Savannah River watershed (which
includes the Middle Savannah River, Brier Creek, and the Lower Savannah River) were summed
to obtain estimates of the wet and dry deposition of mercury within the watershed. Within the
Savannah River watershed, the average wet deposition of total mercury was 12.2 micrograms per
square meter per year, and the average dry deposition of total mercury was 8.22 micrograms per
Sguare meter per year.

The watershed covers an area of approximately 9,319 square kilometers. Thus, based on
the RELMAP mode results, the total wet and dry deposition of mercury in the baseline period to
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this watershed is approximately 190 kg per year.

We used additional analysis of the RELMAP modeling presented in The Mercury Sudy
to estimate the mercury deposition to the Savannah River watershed from distant sources of
particulate-bound and gaseous elemental mercury. The RELMAP national maps show a distinct
pattern: the eastern half of the country receives considerably more deposition than the western
half. The analysis provides ranges of deposition values as percentiles for wet and dry deposition
by each form of mercury to the U.S. east of 90° W longitude. (A separate set of deposition
percentiles was developed for the U.S. west of 90° W longitude.) A summary of the 50"
percentile deposition values from Tables 5-5 and 5-6 in The Mercury Sudy is presented below
for the eastern wet and dry mercury deposition values. The 50™ percentile values are generally
close (within afactor of 2) to the modeled wet deposition and dry deposition values for the
Savannah River watershed provided above.

As noted above, the national RELMAP analysis included separate modeling runs for wet
deposition and dry deposition for each type of mercury (gaseous elemental, divalent forms
(RGM), and particulate forms) and our analysis used these percentile results of different mercury
species to generate data on wet and dry deposition by mercury species in the watershed.
Specifically, the “ percent of sum wet” and *percent of sum dry” columnsin Tables 1laand 1b
were calculated by dividing the estimated deposition for each form of mercury by the sum within
each table (wet or dry). For example, the “percent of sum wet deposition of mercury” for
elemental mercury (Hg®) for U.S. sources was calculated by dividing 0.181 ug/n/yr by 9.927
ug/me/yr, which equals approximately 2%.

Tablela. RELMAP Wet Deposition Estimates from The Mercury Sudy
(East of 900 W L ongitude)
Deposition Variable Deposition at 50" Percentile % of Sum Wet
(ug/melyr) Deposition of Mercury

Hg° (elem) from U.S. sources 0.181 2%

Hg?* (RGM) from U.S. 2.652 26.5 %
sources

HYoaiqe from U.S. sources 1.956 19.5%

Hg° from global sources 5.138 52 %

Sum of the Sources Above 9.927 100 %




Table 1b. RELMAP Dry Deposition Estimates from The Mercury Study
(East of 900 W Longitude)
Deposition Variable Deposition at 50 Percentile % of Sum Dry
(ug/melyr) Deposition of Mercury

Hg?* (RGM) from U.S. 4.101 98 %

sources

HYoaiqe from U.S. sources 0.078 2%

Sum of the Sources Above 4.179 100 %

The discussion of RELMAP modeling in The Mercury Sudy considers the deposition
which results from atmospheric gaseous elemental mercury vapor (Hg®) in two ways: (i) as
emitted from U.S. sources, and (ii) as genera atmospheric “background” which this analysis
refersto as“Hg® from global sources’. Note that Table 1a, above, represents the contribution to
deposition from elemental gaseous mercury, not the relative amounts of mercury which can be
measured in ambient air. The RELMAP model calculated the contribution to deposition from
“background” elemental mercury separately from elemental mercury emissions from U.S.
sources, and considered the “background” contribution to be constantly available acrossthe U.S,,
though weather patterns strongly affect its atmospheric chemistry and net deposition in different
geographic regions. Thisanalysisfor the Savannah River watershed notes that elemental
mercury is transported internationally, even globally, and thus considers deposition from
“background” to represent the effects of global transport, thus not affected by control measures
specifically withinthe U.S. See Sections 3.1 and 3.5 for additional discussion of elemental
mercury and assumptions related to global transport and deposition within the U.S. Asshownin
Table 1a, approximately 52% of the total wet deposition of mercury is derived ultimately from
“background” or global sources. If the total wet and dry deposition are combined, the global
sources contribute about 36% of the total mercury deposition in the eastern U.S.

In thisanaysis, in order to estimate the separate contribution that each species and type of
mercury (listed in Table 1 as “deposition variable”) makes to total wet deposition and to total dry
deposition, EPA utilized the analysis of the RELMAP results, using values in the 50" Percentile
distribution for deposition within the eastern half of the U.S. That is, the RELMAP model
generated data sets and maps of deposition across the U.S. which would be the result if each type
of mercury were the sole contributor to emissions and to deposition. In The Mercury Sudy the
range of RELMAP s deposition values for each type of mercury was analyzed into percentiles,
and values for the 10", 50", and 90" percentiles were presented. (Values for the percentiles are
shown in Tables 5-5 and 5-6 of Volume I11 of The Mercury Study.) Thisanalysisfor the
Savannah River watershed used the values for deposition at the 50" percentile as estimators to
divide total wet deposition, and total dry deposition, into their constituent source types. EPA
recognizes that the deposition values for each deposition variable shown in Table 1 (e.g. wet
deposition of Hg* from U.S. sources) appear to have been modeled and analyzed separately in
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The Mercury Study, and that using these valuesin one set of calculations to allocate total mercury
deposition into source types constitutes an additional step of analysis. EPA considersit valid to
use these values of the 50™ percentiles as estimators for relative contribution to deposition
because these percentiles are based on a coordinated set of RELMAP model runs that utilized the
same inputs for emissions, and the same model algorithms for atmospheric chemistry and
deposition processes. Also, application of these genera estimators (based on the eastern half of
the U.S)) for the specific case of the Savannah River watershed is suitable because the national
maps for deposition (in The Mercury Study) show that the geographic area of the Savannah River
watershed isfairly typical of the genera eastern U.S. (Also see Section 3.4 “Relating Chemical/
Physical forms of Mercury to Deposition.”)

In order to calculate the deposition of mercury from various originsin relation to the total
mercury deposition during the baseline period (1994-1996), we used the percentages shown in
Table laand 1b. That is, the relative percentages are drawn from the results of the national
modeling and applied to the estimated deposition values derived for the Savannah River
watershed. Specifically, the estimated wet deposition for the Savannah River watershed is
calculated by multiplying the “percent of total wet deposition of mercury” values from Table 1a
by the average wet deposition of total mercury for the Savannah River watershed (12.2 ug/m?/yr)
according to Equation 1 : (Note that each term in Equation 1 represents annual deposition per
square meter.)

[DEPgase wetl totar = [DEPgase wel us.siem + [DEPgase wel rom _

+ [DEPBase-Wet] Particle + [DEPBase-Wet]Global (Equatlon 1)
Where:
[DEPg,ewaltom = thetotal amount of wet deposition in the baseline period

(thisisthe value derived above for average wet deposition
of total mercury within the Savannah River watershed);

[DEPg,ewelusaem = the amount of wet deposition in the baseline period due to U.S.
sources releasing el emental mercury;

[DEPg,ewalrew = theamount of wet deposition in the baseline period due to U.S.
sources releasing RGM;

[DEPg e welraice = the amount of wet deposition in the baseline period dueto U.S.
sources of particulate mercury; and

[DEPg.ewelaiona = theamount of wet deposition in the baseline period due to global
sources of elemental mercury.

Note that the value for [DEPg,e wel o WaS determined in this study by summing the total wet
deposition results from the RELMAP model for grid squares which overlay the Savannah River
watershed. As described above, for the baseline period the value for the average wet deposition
isequal to 12.2 micrograms per square meter per year.
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Substituting the percentages from Table 1a and the modeled estimate for ([ DEPg e wet tota) 91VES
us:

[DEPg e welusaem = (0.02) ([DEPgsewed o) = (0.02)(12.2 ug/m?élyr) = 0.244 ug/m?élyr

and

[DEPgewelrom = (0.265) ([DEPg e wel o) = (0.265)(12.2 ug/mélyr) = 3.23 ug/mélyr

and

[DEPg e welpartige = (0.195) ([DEPg sewed row) = (0.195)(12.2 ug/m?yr) = 2.38 ug/m?/yr

and

[DEPg.ewalaiona = (0.52) ([DEPg wwed o) = (0.52)(12.2 ug/m?lyr) = 6.34 ug/mélyr .

The estimated dry deposition for the Savannah River watershed is calculated in an
analogous fashion (Equation 2) by multiplying the *percent of total dry deposition of mercury”
values from Table 1b by the average dry deposition of total mercury determined for the Savannah

River watershed, that is 8.22 ug/m?/yr, presented above.

(In Equation 2, note that each term represents annual deposition per square meter.)

[DEPgaseondton = [DEPgasorrom + [DEPgasorlparticie (Equation 2)
Where:
[DEPgaeonlrom = thetotal amount of dry deposition in the baseline period;

(thisisthe value derived above for average dry deposition
of total mercury within the Savannah River watershed);

the amount of dry deposition due to RGM from U.S. sourcesin the
baseline period; and

[DEPBase-Dry] RGM

[DEPgaseonlparice = the amount of dry deposition due to particulates from U.S. sources
in the baseline period.

Note that the value for [DEPg e pr ] toa 1S determined in this study by examining the dry
deposition results from the RELMAP model for the Savannah River watershed. As described
above in Section 2.1, first paragraph, this value for the average dry deposition during the baseline
period is equal to 8.22 micrograms per square meter per year.
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Substituting the percentages from Table 1b and the modeled estimate for ([DEPg s oryl rota) 9IVES
us:

[DEPgasondrem = (0.98) ([DEPgas prylvo) = (0.98)(8.22 ug/m?/yr) = 8.06 ug/m?yr
and

[DEPgaconylrative = (0.02) ([DEPgasepnylrom) = (0.02)(8.22 ug/m?lyr) = 0.164 ug/m?Hyr .

For thefirst part of this analysis (calculating the ratio of RGM deposition to RGM
emissionsin the baseline period) we are interested in the total wet and dry deposition of RGM to
the Savannah River watershed, including RGM coming from sources outside the RGM airshed.
To obtain total deposition to the Savannah River watershed derived from RGM, we added wet
deposition of Hg* from U.S. sources to dry deposition of Hg?* from U.S. sources, as shown in
Equation 3:

[DEPg sl rom [DEPgase wellrom + [DEPgaseorylrom (Equation 3)

3.23 ug/m?yr + 8.06 ug/m?/yr
11.29 ug/m?lyr

The annual total deposition of RGM within the Savannah River watershed , as an average
per square meter, is equal to 11.29 ug/m?/yr for the baseline period. The watershed covers an
area of approximately 9,319 sguare kilometers. Thus, based on the analysis above, the total wet
and dry deposition of RGM in the baseline period to this watershed areais approximately 105 kg
per year.

2.2 Baseline Emissions | nventory

In this analysis, we want to develop aratio for the baseline period which will relate the
deposition of RGM into the watershed (calculated just above) to the emissions of RGM from
local sources. (Aswe discussed above, local sources are Clean Air Act point sources located
either within the Savannah River watershed or within 100 km of the watershed boundary. See
Section 1.0 above.) We examined the mercury emissions data used for the RELMAP modeling
in The Mercury Study and we summed the emissions of “total” mercury (all species and forms
taken together) from all the sourcesin the RGM airshed. This processis discussed immediately
below.

2.2.1 Calculating [Elg,s] : the emissions of “total” mercury in the baseline period.

To develop the “baseline emissions inventory,” EPA examined the emissions inventory
(E) files that were used for the RELMAP modeling in order to identify stationary point sources
of mercury in Georgia and South Carolinathat are in the watershed or within 100 km of the
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watershed boundary (i.e., within the RGM airshed). See section 3.3 for additional discussion of
the airshed concept and its use in this study. We recognize that there may be additional sources of
mercury emissions within the RGM airshed (i.e., mobile sources, landfills, crematories, etc.).
However, emissions estimates for these categories of sourcesin the RGM airshed are currently
unavailable. Asstated in Section 1.0, in cases where the RGM airshed included afraction of a
county where the source was located, EPA conservatively included all sourcesin that county.
The source categories |located within the RGM airshed include:

. Hospital, Medical, and Infectious Waste Incinerators [ 36 Sources|;

. Fossil Fuel Electric Utility Boilers (coal, oil, and gas) [18 Sources];

. Chlor-Alkali Plants (mercury cell) [1 Source];

. Municipal Solid Waste Combustors [3 Sources];

. Residential and Industrial Boilers [80 Counties];

. Pulp and Paper Plant Recovery Furnaces [12 Sources];

. Portland Cement Manufacturing (two burn some hazardous waste) [3 Sources];
. Sewage Sludge Incinerators [6 Sources]; and

. Hazardous Waste Incinerators [2 Sources; different from the cement

manufacturing sources).

The emissions inventories available for these source categories provide only the value for the
total amount of mercury released and do not specify the physical and chemical species of
mercury (gaseous elemental, divalent, or particulate). This limitation on details of species of
mercury emitted is characteristic of essentially all emissions inventories at state and national
levels.

EPA and the States are continuing to refine mercury emissions inventories (Els), and
more recent Els than those used in The Mercury Study are being developed. We recognize that
these newer Els may provide updated estimates of the current mercury emissionsin the RGM
airshed. However, our analysis relies on comparison to the emissions used in the RELMAP
model and the deposition values that the model calculated from that inventory. Therefore, to mix
datafrom other Elsinto the basic data used by RELMAP would not be consistent. Future work
for alater phase of the TMDL may include devel opment of a more recent and refined Els to be
used in conjunction with an updated modeling analysis.

2.2.2 Calculating [El gaelram - €missions of RGM in the baseline period.

To relate deposition of RGM to emissions of RGM, it was necessary to refine the
emissions data of “total” mercury to focus on emissions of RGM. The national RELMAP
modeling for The Mercury Study developed estimates of the percentage of RGM in the total
mercury emitted for each source category. This analysis uses the same percent RGM estimates
developed for the national RELMAP modeling, using the valuesin Table 4-2 in Volume [11 of
The Mercury Study.  The percentages of RGM in mercury emissions from each source category
in the Savannah River RGM airshed are as follows:
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. Hospital, Medical, and Infectious Waste Incinerators. 73%;

. Fossil Fuel Electric Utility Boilers (coal, oil, and gas): 30% ;

. Chlor-Alkali Plants (mercury cell): 30%;

. Municipal Solid Waste Combustors. 60%;

. Residentia and Industrial Boilers: 30%;

. Pulp and Paper Plant Recovery Furnaces: 30%;

. Portland Cement Manufacturing: 10%;

. Portland Cement Plants that burn some hazardous waste fuel: source-specific

(here, one 86% and one 94%);
. Sewage Sludge Incinerators. 60%; and
. Hazardous Waste Incinerators: source-specific (here, one 8% and one 95%).

The Mercury Sudy RELMAP modeling also included estimated emissions from “area sources”
on a per county basis, and assigned a speciated profile of 0% (zero percent) emitted as RGM.
Therefore, RGM emissions from area sources were not included in this analysis.

The results of thisanalysisfor RGM emissions in the 1994-1996 base period are
summarized in Table 2. A detailed presentation by each source category is provided in Appendix
|. Based on this methodology (summing the data shown in Appendix 1), the total RGM
emissions for the baseline period from sources within the Savannah River RGM airshed
([El gasel ram) Was determined to be 1760 ka/yr .

2.3 Projected Future Emissions Inventory (for 2010)

To continue this analysis, we needed to develop aratio that will relate the future
deposition of RGM into the watershed to the future emissions of RGM from local sources. First,
we used available information from the baseline emissions inventories discussed above to
calculate a projected inventory of emissions for the year 2010. To develop an estimate for
emissions of RGM from local sources, we considered both: probable growth in their activities
(thus growth in their emissions), and the reductions in emissions of mercury that will be required
by regulations and standards as currently promulgated.

2.3.1 Calculating [El 0] and [El 5010l rem

To estimate the emissions inventory in the year 2010, we developed “ growth factors’ for
each of the source categoriesin the RGM airshed. The growth factors use population increase

“Use of the term “area sources’ here refersto its meani ng in the Clean Air Act. An*“areasource” isany
source of hazardous air pollutants (HAP) that is not defined as a“major source.” A “major source” isone that emits
or has the potential to emit 10 tons or greater per year of any single HAP or 25 tons per year or greater of HAPsin
aggregate. Thus “area sources’ may be a number of small sources, such asresidentia heating units, within a given
area; or the term may refer to net diffusion into the air from land uses, such as plowed land or forestry.
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Table 2.

Summary of Mercury Emissionsin the RGM Airshed during the Baseline Period (1994-1996)

No. of Total Hg Emissions % of Total % of Total Tgﬁ;g}'\g
Sour ce Category Sour ces Baseline Period H Hgthatis Basaline Period % of Total RGM
(kglyr) g RGM
(kglyr)

MedWIls 36 963 25.65 73 703 39.93
Power Plants 17 866 23.08 30 260 14.76
Chlor-alkali 1 597 15.92 30 179 10.18
MuniWCs 3 589 15.69 60 353 20.08
Reg/Ind Boilers 80* 477 12.70 30 143 8.12
Pulp and Paper 12 121 3.23 30 36 2.06
Portland Cement 3 113 3.01 10 70 3.95
Sew Sludge Incin. 6 26 0.69 60 16 0.88
HazWls 2 1 0.03 8-95 <1 0.02
Total 160 3753 100.00 1760 100.00

* This value indicates the number of countiesin the study areawith residential or industrial boilers. The emissionsinventory for the
residential/industrial boiler source category provides total mercury emissions by county. Of the 80 total counties, 51 counties are in

Georgiaand 29 are in South Carolina.
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projections between the years 1995 and 2010 as a surrogate for growth in mercury emissions
from the source categories in question (the U.S. Census Bureau only provides estimated
population increases between 1995 and 2010 at the State and Regional level). We aso identified
the Maximum Achievable Control Technology (MACT) and Solid Waste Combustion standards
applicable to these source categories for which compliance must be achieved between 1995 and
2010 and the amount by which they are expected to reduce emissions of RGM from these
sources. Once EPA developed growth factors and identified expected MACT-related emission
reductions, EPA estimated the projected mercury emissions in 2010 by multiplying the baseline
period (1994-1996) emissions of total mercury from each source category by the growth factor,
and by multiplying that value by the percent total mercury that EPA expects would still be
released following implementation of the applicable MACT or waste combustion standard. To
estimate the 2010 emissions of RGM  ([El ;1] rem), We then multiplied the estimated 2010 total
mercury emissions for each category by the percentage of the mercury emitted that is RGM for
that source category. The results of these calculations are summarized in Table 3 and presented
for each point source in the tablesincluded in Appendix 1.

In the particular geographic area of Georgia and South Carolinaincluded in our “RGM
Airshed”, there were nine Source Categories emitting mercury to the air. Table 2 liststhesein
order of their emissions of Total Mercury during the baseline period. In our calculations of the
estimated reductions in future emissions, only those standards which were promulgated by
November, 2000, were included. That is, this document cal culates that expected reductionsin
emissions by 2010 will reflect full implementation of CAA regulations for only three source
categories. Municipal Waste Combustors (MWI1), Medical Waste Incinerators (MWI, known
more formally as Hospital, Medical and Infectious Waste Incinerators), and Hazardous Waste
Incinerators (“HazW!I” in Table 2 and Table 3.) Section 4.0 gives additional information on the
relevant sections of the Clean Air Act, and enactment dates for these standards. The Draft
version of this document, released in December, 2000, did include calculations of future
emissions for the chlor-alkali plant in this watershed which included an estimate of possible
controls that facility might implement by 2010. That draft calculation used a percent reduction in
future emissions of total mercury based on information from engineers studying this source
category. However, as of February, 2001, aMACT or related standard for the source category of
Chlor-alkali plants using mercury cell technology has not been formally proposed. (EPA expects
to propose such aregulation in 2001, with promulgation possibly coming later.) This document
in its current version used in its calculations only those reductions in emissions which are based
on promulgated standards. Thusin this document, the calculations for the chlor-alkali plant
assume no percent reduction in emissions of total mercury in 2010.

For all but three source categories, EPA projects that the percentage of total mercury
emissions comprised by RGM will remain constant from the baseline period to 2010. For two
source categories, implementation of the Clean Air Act standards is expected to result in changes
to the RGM percentage. EPA expects that compliance with the CAA standards (reflecting
MACT) for municipal waste combustors (MWCs) will reduce emissions of RGM by 100% (i.e.,
no RGM emissions after MACT compliance). For medical waste incinerators (MWIs), EPA
expects the RGM percentage to be reduced from 73% to 50%. All of the RGM percentages, with
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the exception of the chlor-alkali plant for 2010 (see next paragraph), are identical to those used
for the RELMAP modeling done for The Mercury Sudy. (See Table 4-2 of Volumellll of The
Mercury Study). For our calculations concerning MWCs and MWIs we used the preeMACT
RGM percentages for the baseline period and post-MACT RGM percentages for 2010.

In addition, for the calculation in this document only, EPA revised the percentage RGM
for the sole chlor-alkali plant in the RGM airshed to be approximately 5% for 2010, compared to
30% in the RELM AP database for the baseline period. This change in percentage RGM is based
on recent emissions testing at this particular facility. Preliminary results indicated the percent
RGM in the emissions ranged from 1% to 5% (with a few measurements of higher percents.)
Because the testing was short term and limited by weather, and because the change in RGM
percentage is significant, the value of 5% was chosen as an interim value for this calculation.
The 5% valueis at the upper end of the range of measurements (1%-5%) and thus resultsin less
of a change from the 30% value used in the RELMAP database. Note that because of the
preliminary nature of the tests and analyses at that facility, the use in this document of 5% RGM
in emissions from this chlor-alkali plant does not constitute an official EPA position on the
nature of speciated mercury emissions for this plant or for the source category of mercury-cell
chlor-alkali plants.

Facilities in the baseline emissions inventory that have closed between 1995 and 2000
(based on recent information from Georgia and South Carolina agencies) were considered to
have no emissions of mercury in 2010. Each facility which is till active (not closed) in the year
2000 is assumed to still be activein 2010. For purposes of estimation, we assumed that each
facility would have growth in its activity the same as the average growth factor for that source
category. The growth factors for each category were developed as follows:

1 For municipal waste combustors, it was presumed that most waste comes from the
nearby populations (i.e., that waste is not shipped in from distant locations).
Since the state is the lowest division of geographic detail provided by the U.S.
Census Bureau for population increase, the projected percentage increase in state
popul ation was used as a surrogate for the increase in waste generation and the
corresponding increase in RGM emissions for each of the municipal waste
combustors in question. We recognize that the mercury content in the solid wastes
being generated may be decreasing due to voluntary recycling and reduction
efforts. However, datato support this reduction is not readily available so a
conservative approach of assumed growth isincluded in this analysis.

2. For medical waste incinerators, it was presumed that most people visiting a
medical facility come from nearby populations (this is especially true with county
hospitals). Since the state is the lowest division of geographic detail for
population increase, the projected percentage increase in state population was
used as a surrogate for increase in medical waste generation and the corresponding
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increase in RGM emissions from each of the hospital incineratorsin question. As
with municipal waste combustors, we recognize that the mercury content in the
medical wastes being generated may be decreasing due to voluntary recycling and
reduction efforts. However, data to support this reduction is not readily available
S0 a conservative approach of assumed growth isincluded in this analysis.
Because of new MACT requirements, most small hospital medical waste
incinerators in Georgiawere closed by the year 2000. The information on sources
in South Carolina was updated where possible and many of the small facilities are
also expected to close, but data on operating status since 1996 was not available
for some of the sources. For these sources, we conservatively assumed continued
operation and typical growth rates for waste incineration and emissions to 2010.

For electric utility power plants, it was presumed that energy usage would
generaly be expected to rise as population over alarge areaincreases, since

power companies commonly sell their electricity over aregional (or larger) grid.
The projected percentage increase in the population of the Southeast was used as a
surrogate for RGM emission increases for each of the power plantsin question.

For portland cement manufacturing plants, it was presumed that cement
production would increase proportionately with increases in population over a
large area, since cement companies commonly sell their product over aregional
(or larger) area. The projected percentage increase in Southeast’ s population was
used as a surrogate for portland cement plant RGM emission increases for each of
the plantsin question.

For pulp and paper plants, it was presumed that production would increase as
population over alarger areaincreases, since pulp and paper plants commonly sell
their product to customers over alarge area. The projected percentage increasein
the Southeast’ s popul ation was used as a surrogate for pulp and paper plant RGM
emission increases at each of the facilitiesin question.

For municipal sludge incinerators, it was presumed that most municipa sludge
results from the nearby populations (i.e., that sludge is not shipped in from distant
locations). Sincethe state is the lowest division of geographic detail for

popul ation increase, the projected percentage increase in state population was
used as a surrogate for the increase in sludge incineration and the associated RGM
emission for each of the municipal sludge incinerators in question.

For the chlor-alkali plant, it was presumed that production would increase as
population over alarger areaincreases, since the chlor-alkali plant commonly
suppliesits product to a paper mill which in turn sell their products to customers
over alarge area. Assuch, the projected percentage increase in the Southeast’ s
popul ation was used as a surrogate for chlor-alkali plant RGM emission increases
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for the plant in question.

8. For residential and industrial boilers, the original emissions inventory datawas
supplied as county totals for mercury emissions. Since it was not known what
portion of the county level aggregates is due to industrial and residential boilers,
the larger projected growth factor (state versus regional) was used as a
conservative estimate of growth in RGM emissions from these sources.

0. For hazardous waste incinerators, the few sources within the RGM airshed are
known to be on-site units, handling wastes generated at the facility. The
Hazardous and Solid Waste Amendments (HSWA) to the Resource Conservation
and Recovery Act (RCRA) require facilities that handle hazardous wastes to have
a“Waste Minimization Plan,” which is required to be periodically updated.
Because of these ongoing efforts to reduce the generation of hazardous wastes, we
assumed that such efforts would offset possible growth in the mercury emissions
from this activity. Assuch, no net growth in hazardous waste incineration RGM
emissions was assumed by 2010.

Based on this methodology, EPA calculated that in the year 2010 the emissions of RGM from
point sources within the RGM airshed ([El ,5,0]rem) Would be 665 ka/lyr. (See Table 3).
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Table3. Summary of Mercury Emissionsin the RGM Airshed Projected for 2010

No. of

Sources |Total Hg Emissions % of Total % of Total Té)rtna}lszgl\sﬂ
Sour ce Category Projected in 2010 0 Hg That is % of Total RGM
2010 (kglyr) Hg RGM 2010
(kglyr)

Power Plants 17 1010.5 37.60 30 303.1 45.62
Chlor-alkali 1 698.9 26.01 5 35.0 5.26
Res/Ind Boilers 80* 565.0 21.03 30 169.5 25.51
Pulp and Paper 12 141.7 5.27 30 42.5 6.39
Portland Cement 3 118.9 4.43 10 69.8 10.51
MuniwCs 3 69.0 2.57 0 0.0 0.00
MedWiIs 10 53.0 1.97 50 26.4 3.98
Sew Sludge Incin. 6 30.3 1.13 60 18.2 2.74
HazWIs 1 0.2 0.01 8-95 0.01 0.00
Total 133 2687.4 100.00 664.5 100.00

* This value indicates the number of counties in the study areawith residential or industrial boilers. The emissionsinventory for the
residential/industrial boiler source category provides total mercury emissions by county. Of the 80 total counties, 51 Countiesarein

Georgiaand 29 arein South Carolina.
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24  Projected Future Deposition (for the year 2010)

One key god in thisanaysisisto estimate deposition of total mercury (all forms, from all
sources and areas) to the Savannah River basin for the year 2010. Our basic assumption is that,
for RGM, the ratio of deposition to emissionsin the future year will be essentially the same as
the ratio of deposition to emissions in the baseline period. EPA believesthisis areasonable
assumption because the ratio represents a general relationship resulting from basic chemistry and
physics of atmospheric transport, which will remain essentially the same in future years. That is,
we have no reason now to project that the atmospheric conditions in Georgia and South Carolina
will be greatly different (due to events such as widespread, long-lasting forest fires or major
changesin the regional atmospheric chemistry) in 2010 than during the baseline period of 1994-
1996. For both time periods, the deposition under analysisis an annual sum of deposition to the
Savannah River watershed, and the emissions for both time periods are from Clean Air Act point
sourcesin the “RGM airshed” (the watershed plus the counties within 100 kilometers of the
watershed). In addition, we are assuming that the year 2010 will be ayear with “average’
meteorology for the U.S., comparable to the RELMAP model use of “average” meteorology for
the baseline period. (In the RELMAP model runs, the weather datafrom 1989 was used, because
meteorology in that year was generally average across the country.)

24.1 Calculating [DEP,y0)rem - the future deposition of RGM to the watershed.
To estimate the RGM deposition in 2010 that results from anthropogenic sources within
the RGM airshed, the ratio of the modeled RGM deposition in the Baseline period (1994-1996)

to the RGM emissions from sources in the RGM airshed for the same period was compared to a
similar ratio for 2010 by a ssmple proportion (Equation 4):

[ DEPsas]rem [ DEP2010] rem

[Elgasirom  [El 20101rom (Equation 4)
Where:

[DEPslpon = the total annual deposition of RGM to the Savannah River
watershed in the baseline period (1994-1996), as calculated
above in Equation 3.

[DEPgilram = the projected total annual deposition of RGM to the
Savannah River watershed in 2010 (thisisthe value to be
solved for in Equation 4.)

[Elpaelrom = the annual emissions of RGM from local sources within the
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RGM airshed, based on data gathered during the 1994-1996
base period (Table 2.)

[Elboodrem = the projected emissions estimate for RGM during 2010
from a projected inventory of sources within the RGM
airshed (Table 3.)

Substituting values for these parameters gives us:

[DEP,010lram = DEP X [El
[El basa_.l RGM
= (11.29 ug/m?yr) x (665 ka/yr) = 4.27 ug/m?/yr
(1760 kglyr)

Asdiscussed in Section 2.1, the watershed covers an area of approximately 9,319 square
kilometers. Thus, the projected total wet and dry deposition of RGM on the watershed in 2010 is
approximately 40 kilograms per year.

2.4.2 Calculating [DEP,g0] 1o - future deposition of “total” mercury to the watershed.

In Section 2.4.1, we calculated an estimate of the amount of RGM deposited from the air
to the Savannah River watershed in a future year, 2010. However, we know that additional
sources of mercury from outside the RGM airshed will contribute to the overall depositional
loading. In earlier sections, we estimated what this overall loading would be for a baseline
period. However, we do not know what the loadings of these additional sources of mercury
would be for the future year. Thus, to estimate the deposition of total mercury to the watershed
for the year 2010, additional steps were needed. Specifically, we added an estimated value for
annual deposition from global sources of elemental mercury aswell as values for U.S. sources of
both elemental and particulate mercury. The procedure we used to obtain these valuesis
provided below.

2.4.2.1 Calculating [DEP,;0l iopa

Since we had no way to determine how the deposition from global background mercury
would change over the approximately 15 year projection period (approximately 1995 to 2010),
we presumed that the deposition from globally circulating mercury will be essentially the same
during the year 2010 as for the baseline period (1994-1996). This assumption reflects the
expectation that, while mercury emissions from fossil fuel combustion for energy production are
likely to increase in developing countries, the industrialized nations are expected to continue
adding new controls on their sources to reduce mercury emissions. Based on this assumption,
EPA projected mercury deposition from global background sources in 2010 to be the same as for
the baseline period (Equation 5):
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[DEP0i0lciobss = [DEPgasswed ciona = 6.34 ug/m?lyr (Equation 5)

24.2.2 C&ICU'&tiﬂg [DEPZOl(%Wet]US-eIem’ [DEPZOIO-Wet]particle’ and [DEPZOIO-Dry]particle

To estimate deposition resulting from U.S. elemental and particulate mercury sources for
2010, we presumed that the amounts of these species, relative to the amount of RGM deposited
from U.S. sources, would not vary between the baseline period and the future year. From Tables
laand 1b we know that the amount of RGM deposited from U.S. sources in the baseline period
isthe sum of wet and dry deposition from U.S. sources during that time (Equation 6):

[DEPgaseromlus-Toa = [DEPgasewelrom + [DEPBase-Dry]RGM (Equation 6)
2.652 ug/m?/yr + 4.101 ug/m?/yr
6.753 ug/m?yr

Oncethisvaueiscalculated, it is astraightforward exercise to estimate the amounts of
U.S.-derived particulate and elemental mercury during the baseline period relative to this value.
Table 4 presents these values as percentages of the baseline period RGM amount.

Table4. Elemental and Particulate Deposition from U.S. Sour ces Relativeto RGM
Deposition from U.S. Sour ces
Baseline Period
East of 90° W longitude
. " .
Deposition Variable Deposition at the 507 Percentile % (Relative to Total Hg*"
(ug/melyr)

Wet HgP from U.S. sources 0.181 3%
Wet HQpa1iqe from U.S, 1.956 29%
sources
Dry HQparice from U.S. 0.078 1%
sources
Total (Wet +Dry) Hg* from 6.753 100 %
U.S. sources

Using these percentages and the assumption that they do not vary between the baseline
period and the future year (see Section 3.4 for adiscussion of this assumption), we can calcul ate
the amount of future year contribution from U.S. elemental and particulate sources by
multiplying the percentages in Table 4 by the estimated amount of RGM deposition to the
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watershed in 2010 (as estimated above in Section 2.4.1), thus:

[DEPp0waluseden = (0.03)([DEP,y0lrem) = (0.03)(4.27 ug/m?lyr) = 0.13 ug/m?lyr

and
[DEPp10wetlpartice = (0-29)([DEPg10lrem) = (0.29)(4.27 ug/ m?lyr) = 1.24 ug/m?lyr

and
[DEP,0100rylpartice = (0.01)([DEPyg10]rem) = (0.01)(4.27 ug/ m?/yr) = 0.04 ug/m?/yr .

Once these estimated values for deposition of mercury to the Savannah River watershed
from U.S. sources were calculated for 2010, the total mercury deposition to the Savannah River
watershed was determined by adding the projected deposition of RGM with projected deposition
from U.S. and globa mercury sources (Equation 7):

Projected Total Hg Deposition to Savannah River Watershed in 2010 =

[DEPZOlO] RGM + [DEPZOl(%Wet]particIe + [DEPZOlO-Dry]particIe + (Equation 7)
[DEP,010wetlusdem + [DEPZOIO]globaI =

(4-27)RGM + (1'24)[Wet]Particle + (0'04)[Dry]ParticIe +
(0'13)[Wet]USelem + (6'34)Global

= 12.0 ug/m?yr .

Based on this methodology, the projected annual deposition of total mercury to the
Savannah River watershed for the year 2010 is estimated to be 12.0 ug/m?/yr.

Asdiscussed in Section 2.1, the watershed covers an area of approximately 9,319 square
kilometers. Thus, the projected annual deposition of total mercury in 2010 to the watershed is

approximately 112 kilograms per year.

25 Estimated Reductionsin Future Deposition (2010) from the Baseline Period

Since the total deposition value is based on the relative deposition from different types of
sources in the 50™ percentile distribution of RELMAP modeled deposition, we conducted a
sengitivity analysis to determine the variability in the projected annual deposition of total
mercury to the Savannah River watershed. Specifically, we evaluated the 10" percentile and 90"
percentile results from the RELMAP analysis provided in Tables 5-5 and 5-6 of Volume I11 of
The Mercury Sudy. Table 5 provides the projected 2010 deposition estimates for the 10™, 50"
and 90™ percentiles. (Also see Section 3.4 for additional discussion on using these percentiles.)
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As can be seen in Table 5, the estimated percent reductions for total mercury deposition
for the Savannah River watershed range from 38% to 48% over the 15 year period. If we
consider only the deposition of RGM, Table 6 shows an estimated 62% reduction in RGM
deposition over the 15 year period. The lower estimated percent reduction for total mercury
deposition is primarily aresult of adding the deposition from the global sources (which we

assumed to remain constant from the baseline period to 2010).

Table5. Total Mercury Deposition Estimates

Based on 10" | Based on 50" | Based on 90"
Percentile Percentile Percentile
Baseline Total Hg Deposition in the 20.42 20.42 20.42
Savannah River Watershed (Fg/m?/yr)
Projected 2010 Total Hg Deposition in the 12.7 12.0 10.7
Savannah River Watershed (Fg/m?/yr)
Percent Reduction 38% 41% 48%
Table6. RGM Deposition Estimates
Based on 10" | Based on 50" | Based on 90"
Percentile Percentile Percentile
Baseline RGM Deposition in the 10.7 11.3 12.7
Savannah River Watershed (Fg/m?/yr)
Projected 2010 RGM Deposition in the 4.03 4.27 4.79
Savannah River Watershed (Fg/m?/yr)
Percent Reduction 62% 62% 62%
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3.0 DISCUSSION OF CONCEPTSAND UNCERTAINTIES
3.1 TheRELMAP National Model of Atmospheric Deposition

Thisanalysis of past and future deposition of mercury from the atmosphere depends
heavily on the RELMAP modeling; the uncertainties inherent in that modeling remain a part of
thisprocess. The national inventory of emissions developed during the early 1990s included
many first-time estimates for mercury emissions to the air from many of the point sources.
During the preparation of the emission inventory data sets for the RELMAP modeling, EPA
updated its estimated emissions for several source categories and individual sources, athough the
techniques to develop quantitative emission estimates remained somewhat limited. For the
model calculations, the total emissions had to be allocated between the chemical/physical species
of mercury, and this was dependent on limited studies in Europe, and avery few speciated-
mercury emissions tests within the U.S.. The Mercury Study states that:

A wide variety of alternate emissions speciations have been simulated for important
groups of atmospheric mercury sources in order to test the sensitivity of the RELMAP
results to the speciation profiles used. [ Bullock et al., 1997B] . This work showed that the
RELMAP modeling results are very strongly dependent on the assumed emission
speciations. [Vol.lll, p.4-4]

The constraint on modeling produced by limited test data on speciated mercury emissions
continues to affect current modeling efforts. Thus the RELMAP results have no more
uncertainty in this area than other models available at thistime. This analysis utilizes the
RELMAP data and results because the RELMAP work was widely reviewed and is considered to
provide a useful overall analysis, as discussed in the second paragraph below.

Other aspects of the RELMAP modeling are also considered as contributing to
uncertainty, such as the meteorological data and limits of Lagrangian type of computer models.
For RELMAP, the meteorological datafor the year 1989 were used, since the weather that year
was fairly average over most of the U.S. The RELMAP representation of the mercury deposition
from " background” was also limited by the constraints of that particular Lagrangian model.
Background refers to elemental mercury which is transported internationally, thus the sources for
itare“globa”. The background concentration of mercury inthe air isfairly small but the
available reservoir in the aimosphereislarge. The elemental mercury is removed (deposited)
from the atmosphere very slowly, but over ayear’ stime the total deposition issignificant. The
RELMAP approach may have somewhat overestimated the deposition derived from “global”
sources of elemental mercury because the atmospheric background concentration was assumed to
remain available at a consistent level, rather than declining as air masses move across the U.S.
Likewise, the atmospheric concentration of elemental mercury was not related to inputs into the
modeling domain from different compass directions (i.e. across different U.S. borders).
Depending on the atitudes and pathways for long-distance inputs of mercury, mixing and
precipitation events, and atmospheric chemistry (especially in clouds), newer models using
updated atmospheric chemistry for mercury may provide a more refined estimate of deposition
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due to mercury transported internationally from global sources.

Notwithstanding the uncertainties noted in the two paragraphs above, EPA has
confidence in the underlying studies that EPA used for this current analysis because scientists
and interested parties provided detailed and extensive review of The Mercury Study and the
RELMAP model results and analysis (including their uncertainties) prior to their publication.
The background data, including the emissions inventory and the speciation profiles for mercury
emissions and the RELMAP computer modeling, have generally been accepted as reasonable and
useful to the understanding of atmospheric deposition of mercury in the continental United
States.

Also, comparison of the RELMAP results for wet deposition with recent field data
indicates that the model’ s predictions were reasonably correct. 1n The Mercury Sudy, the
RELMAP results for deposition were compared to the avail able data (1996-1997) for monitored
wet deposition of mercury. Since the study was published in 1997, the Mercury Deposition
Network (MDN) has been expanded, so that now more data from actual measurements are
available. In general, any one year’s particular variations in weather (especially precipitation)
has considerabl e influence on measured wet deposition of mercury; so making close
comparisons of model resultsto only afew years specific data has inherent limitations. In
genera, the MDN data correl ate reasonably well with the RELMAP modeled wet deposition
values over much of the U.S. For the Savannah River watershed, the nearest MDN site with wet
deposition data from weekly monitoring isin Richland County, SC, approximately 90 km to the
northeast of the watershed. The monitoring datafor total mercury in wet deposition at this South
Carolinasite were: 13.5 micrograms per square meter in 1997, 12.8 micrograms per square
meter in 1998, and 8.1 micrograms per square meter in 1999 (preliminary calculation for 1999.)
These measured values are similar to the modeled estimate for wet deposition to the Savannah
River watershed (12.2 micrograms per square meter), derived in this exercise using RELMAP
model results for the baseline period.

3.2  Other Atmospheric Computer Modelsor Direct Calculation

In conducting this analysis of deposition, EPA considered obtaining atmospheric models
newer than RELMAP and preparing an updated emissions inventory, then using these toolsto
conduct specific modeling focused on the southeastern U.S., or particularly on an area of Georgia
and South Carolina. Three models were considered: Industrial Source Complex Short Term,
Version 3 (ISCST3) (for small areas, generally only 100 km across), and the national-scale
models Regulatory Modeling System for Aerosols and Deposition (REMSAD) and Hybrid Single
Particle Lagrangian Integrated Trajectory (HY SPLIT). However, the working versions currently
available for all of these models have cal culation routines for mercury chemistry and deposition
that present limitations similar to those for RELMAP. The two national-scale models are
undergoing updates to their mercury calculation routines; the improved versions of the models
are expected to be available sometime during calendar year 2001. Because of the limitations of
each of these other models available during 2000, EPA decided for this analysis to use the
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published and reviewed RELMAP modeling results and associated data on emissions. In
addition, this analysis for the Savannah River watershed was prepared within a short time frame
which would not allow time for the detailed work needed to develop updated emissions
inventories and to test and run new versions of complex computer models.

EPA recognizes that the method of calculation used here, which focuses on reactive
gaseous mercury (RGM) and derives an estimated deposition in the future by comparing ratios of
RGM deposition to RGM emissions from local sources (those within the RGM airshed), is not
equivalent to afull, computer modeling analysis. However, this approach does provide an
estimate of future deposition based on considerations of both expected growth in activity and
emissions by the sources, plus estimated reductions achieved through additional controls placed
on emissions through the Clean Air Act. The estimated reduction percentages for specific source
categories presented in Appendix | were taken directly from the supporting information for the
MACT rule-making for each of these source categories. We recognize that we have used
national averages for estimated reductions to be achieved by compliance with the MACT
standards; these averages are based on the full range of processes and control options within a
source category, across the nation. The actual level of reductions in emissions as controls are
improved will vary for each source facility depending on the level of control already in place at
the time the MACT standard becomes effective. A more in-depth analysis, including a source-
by-source evaluation of facilitiesin the RGM airshed for the Savannah River, would be needed
to obtain the details of changesin processes or controls and thus reductions in mercury emitted.
Because this analysis was needed in arelatively short time, we used the national averages for
reductions to be achieved under the new combustion rules. Evaluating each of 80 sources asto
its present processes and control equipment and calculating its particular reductions after
applying new controls would require more time and engineering analyses than were available for
thisfirst-stage analysis. Such a detailed source-by-source analysis may be developed in the
future for further refinements of the emissions inventory and possible additional analyses or
computer modeling.

3.3 The Airshed

The term and concept of an “airshed” isless well known than “watershed”, and can be
somewhat more difficult to define. Basically, an airshed is a geographic areathat includes a
variety of sources that emit a certain pollutant to the atmosphere, and where the area of the
airshed includes all the sources whose emissions contribute to a significant loading or impact to a
receptor, by way of atmospheric deposition. Typically the “receptor” can be awatershed (itself a
geographic area) or the water surface of alarge lake or estuary which receives wet and dry
deposition of the pollutant of concern. Different types of pollutants vary considerably in
characteristics such as: how long they persist in the air, how far they are transported (in typical
weather patterns of aregion), and the mechanisms by which they are removed from the air. For
example, each chemical species of mercury in gaseous form has different patterns of transport
and deposition, and various particles and aerosols with mercury adsorbed have still different
patterns. A particular airshed generally surrounds the receptor (watershed or water body) that it
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affects, particularly in the eastern U.S. where wind directions often come from all compass
directions when considered over afull year. The shape of an airshed depends on whether thereis
a predominant wind direction, and a'so on how precipitation relates to wind direction. The size
of an airshed depends on how far the specific pollutant of concern is distributed from its emission
source, and upon defining some numeric level for “significant” deposition. Generally thereisa
gradient around each point source, where more deposition (per square meter) of the pollutant
occurs fairly near the source and then declines as one moves farther away from the source. In
some detailed computer models of atmospheric deposition, all the sources that can be * upwind”
of the receptor (watershed) being studied are evaluated as to how far their emissions are
transported. Sources situated so that only a small percentage of their emissions are likely to
reach the watershed boundary are considered to be outside the airshed of that particular receptor
(watershed.) Sources situated such that a significant percentage of their deposition does enter the
watershed boundary are considered to be within the airshed of that particular watershed. The
setting of “significant percentage” can be complex, but figures of 66% or 75% of emissions are
commonly used in particular computer models to define an airshed. 1t must be understood that
calculating or defining an airshed boundary, even with computer modeling, does not mean that
there is some sudden change in the importance of sources as one crosses that boundary. Rather
the airshed boundary represents an estimate of some degree of significance of contribution to
deposition, as one moves along gradients away from the receptor area.

The RELMAP model and the REMSAD and HY SPLIT models, like other computer
models that are useful in evaluating atmospheric deposition, do not calculate or define
boundaries of specific airsheds to correspond to specific watersheds or water bodies. Generally
they are used to model the atmosphere over alarge geographic area, much larger than a specific
airshed islikely to be, and include al the sources emitting the pollutant of concern. The model
calculations incorporate all the emissions, their overall transport and atmospheric reactions, and
the resultant deposition to all parts of the geographic area. (Generally the results are expressed as
anumeric value for deposition within each square of a grid which is used to subdivide the
geographic area.) Thisanalysisfor the Savannah River watershed is based on the RELMAP
model, so defining the RGM airshed cannot be derived directly from the model. Rather the
results of the model and other research results are consulted to estimate an area within which
deposition of RGM can be considered significant. The RELMAP results indicate that significant
deposition occurs within two grid squares (each about 40km across) around a strong point source,
with some deposition continuing into one adjacent grid square (thus to a distance of 80 to 120
km.) Various research publications on mercury, that discuss mercury’s chemical species, give a
range of significant deposition for RGM that varies from 50 or 60 km to as much as 200 km. For
thisanalysis, the RGM airshed for the Savannah River watershed was set at a distance of 100 km
around the watershed (and also includes the watershed areaitself.) EPA chose 100 km because it
is near the mid range of the various distances proposed for significant deposition of RGM.
EPA’s goa in defining the RGM airshed in this way was used to set a reasonable boundary
within which to gather detailed information on sources, and evaluate current and probable future
emissions. In this study, the boundary of the airshed in practical terms includes the boundaries of
all the counties that have a portion of their area within 100 km radius of the Savannah River
watershed. The information provided by the RELMAP data bases on point sources includes the
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name of the county in which they are located, but not detailed locations. Therefore we did not
estimate whether each source was exactly within a strictly defined distance of 100km, but
included all sourcesin the County. Thisanalysis does not assert that only those point sources
within the RGM airshed are important for the deposition of RGM. Rather we consider that some
RGM, and especially particulate and elemental mercury, emitted from sources outside this
particular airshed also will contribute in some measure to deposition of mercury within the
Savannah River watershed. In addition, some deposition will come from mercury reaching the
watershed by international transport; that is from “background” or global sources. In future
years, possible additional analyses and computer modeling will probably evaluate emissions
sources in aconsiderably larger areathan just the watershed and 100 km distance around it.

Alternatively, the RGM airshed could be redefined to extend 200 km around the
Savannah River watershed, a distance which reflects some research on transport of RGM. In
that case, the analysis would encompass large industrial and utility sources associated with the
urban areas of Columbia, South Carolina, Atlanta and Macon, Georgia, Jacksonville, Florida,
plus Charlotte and several countiesin southwestern North Carolina. While sourcesin this larger
area, and indeed within the entire southeastern U.S., may contribute to mercury deposition
reaching the Savannah River watershed, absent additional modeling EPA cannot estimate their
importance relative to sources within the RGM airshed based on 100 km. In addition, if future
analyses are pursued, EPA may develop detailed emissions data from individual sources within a
study domain which would consider transport of all species of mercury, not just RGM  Source-
specific data may be gathered to account for process changes, installation of emissions control
equipment or facility closures; such data may show even greater reductions in mercury emissions
than EPA can estimate at thistime. Speciation profiles for mercury in emissions are critical for
modeling, but are not readily available for individual point sources. Research on speciated
emissionsisvery limited at this time, from many source categories known to emit significant
amounts of mercury. (Currently available techniques to measure mercury species quantitatively
in emissions are expensive and difficult to apply.) However, the RELMAP estimates of
speciated emissions by source category have been widely reviewed, and are used here to compare
this analysis to that earlier, more comprehensive study and the published discussion of its results.

34  Reating Chemical/Physical Formsof Mercury to Deposition

The RELMAP computer modeling and subsequent analysis of its results provides
information which can be used to estimate the how each of the several chemical/physical forms
of mercury in emissions contribute to wet deposition and to dry deposition. In thisdiscussion,
below, “type’ of mercury refersto the chemical species (elemental or divalent), “physical form”
refersto itsform as gas or particulate, and “source” refersto either U.S. sources or background
from “global sources’. (See Table 1 in section 2.1 above, for the forms and sources of mercury,
in the column headed “Deposition Variable’.) Inthe RELMAP modeling studies, separate
computational runs were made for emissions of each form of mercury, and the modeled results
for deposition in each grid square across the U.S. were mapped and analyzed. For each type of
mercury (e.g. elemental mercury from U.S. sources) the range of values of the calculated
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deposition per square meter were arranged into percentiles, analyzing wet deposition separately
from dry deposition. In The Mercury Study, data for the 10" Percentile, the 50" Percentile, and
the 90" Percentile for each type of mercury were presented for the U.S. as awhole, and also for
the eastern portion of the U.S. (EPA, 1997, Vol.lll, Tables5-5 and 5-6.) Thisanalysisfor the
Savannah River watershed uses the RELMARP results as general estimators of the relative impacts
on deposition of the various types of mercury, and applies some additional steps of logic beyond
the RELMAP anaysis.

This study, as presented above in section 2.0 and 2.1, focuses on emissions and
deposition of RGM, and then relates deposition from the other types of mercury to RGM. This
study utilizes the RELMAP values for deposition at the 50" Percentile for each type of mercury
to estimate the relative contribution of each type to total deposition. One assumption in this
study is that the depositional values at the 50 Percentile of the various types of mercury can be
taken as estimators of average deposition such that a sum of their values will provide an estimate
of average total deposition of al formsof mercury (referred to as “total mercury”.) EPA
considers this to be a reasonable assumption because the 50" percentile values result from a
coordinated set of computer runs of the RELMAP model that used the same emissions inventory
data and meteorology, and the same algorithms for atmospheric chemistry and processes of
deposition. However, using these percentile values as estimators should be considered only a
first approximation, used here because there are no other published values by which to compare
the relative contribution to deposition which comes from each type of mercury released into the
atmosphere.

A related question is whether to use the values at the 50™ percentiles to represent
“average’ influence of the types of mercury, rather than using some other set of percentile values.
(Here, "average” is meant in the general sense, rather than as a statistical mean.) To check this
approach EPA evaluated calculations using different percentiles. EPA examined the deposition
values using both the 10™ percentile and 90™ percentile (shown in Tables 5-5 and 5-6 of Volume
Il of The Mercury Sudy) and found that they produce roughly similar percentage distributions
among the deposition variables, with one exception. The global sources represent a dlightly
larger fraction of the total wet deposition at the 10™ percentile, and a slightly smaller fraction of
the total wet deposition at the 90" percentile.®> With this corroboration, EPA decided that the use
of the 50™ percentile values provides an appropriate estimator of relative percent contribution to
deposition from the various types of mercury emitted.

When estimating future deposition as percentage contributions coming from each type of
mercury (e.g. particulate mercury from U.S. Sources), this analysis assumed the percentages
would remain the same for 2010 as for the baseline period. That is, the same percentages based
on RELMAP 50™ percentiles were used for the baseline period and for 2010. This approach was
taken because currently there are no analyses avail able which propose different balances of

® This observation is expected because in the RELMAP modeling the deposition from the global
background was analyzed separately from U.S. mercury sources; its net deposition is influenced by precipitation.
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mercury types in the future atmosphere, and how such a balance of mercury species would
influence deposition. Also, this document develops only afirst stage analysis, so estimating
effects of subtle changes which might occur in the future would need more complex analysis,
such as computer modeling.

A related question regarding future estimations concerns the relative amounts of the
speciated forms of mercury in emissions from sources. As new controls or changes in processes
are put in place and the total amount of mercury emitted is reduced, the percentage of RGM
emitted may change in relation to the other chemical species or physical types of mercury
emitted. Where current engineering analysis for certain source categories has estimated the
numeric value of changes in speciated emissions, such information was included in our
calculations of future emissions. For source categories for which no current engineering
estimates have been prepared, this analysis simply assumed the same percentage of RGM in
emissions for the future year as was used for the RELMAP data bases for the baseline period.
This approach was taken rather than make changes without known basis.

3.5 International Transport (Global Sources) and Reductionsin the U.S.

The relative contribution to deposition in the U.S. from global sources of mercury
remains controversial. Mercury which is transported in the atmosphere for long distances
(internationally) is essentially all in the form of elemental mercury. Elemental mercury is
transported globally because it isrelatively insoluble in water, it is chemically quite inert, and it
does not adsorb readily to most surfaces. Itsremoval from the air, by deposition, depends
primarily on chemical reactions in the atmosphere which convert it to the divalent form (that is,
to RGM which is soluble in precipitation) or by adsorption to particles. RELMAP and similar
models consider that global sources (which includes current human activities, re-evaporation of
previously deposited mercury, and natural releases) provide alow level but ubiquitous
“background” of elemental mercury inthe air. Current information on mercury’s chemical
reactions in the atmosphere indicates that conversion to RGM, and thus contribution to
deposition, israther slow under most conditions. However, the RELMAP model considers that
the global “background” is always present and some conversion is always occurring. Thusthe
model calculates over ayear’s time a significant contribution to deposition (about 36% of total,
for the eastern U.S.) come from the global “background”. Research on atmospheric chemistry
and transport, and improved national-scale computer modeling, may provide improved estimates
of deposition from this source type within afew years. Until that time, there will remain some
uncertainty as to what deposition will remain due to mercury from international transport, even
asthe U.S. achieves significant reductions in deposition from domestic sources by applying
emissions controls and pollution prevention.

Some research studies have proposed that deposition in some areas of the U.S. which
results from international transport (global sources) is more than the RELMAP estimate of 36%
of total mercury deposition. Since reductions in emissions from sourcesin the U.S. will do little
to reduce deposition of mercury from global sources, there may be a limit on overall reductions
in deposition which national and local efforts can achieve. In contrast, some recent intensive
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studies in south Florida have indicated that local emissions, within 100 km of areceptor area, can
account for most of the mercury deposition (70% or more) which reaches the Florida Everglades.
These results suggest that reducing emissionsin alocal region will probably result in significant
reductions in deposition, while deposition resulting from long range transport of elemental
mercury has limited impact on the total loading to awatershed. [Dvonch, et al. 1999.] There are
some encouraging data from recent studies in south Florida which indicate that reductionsin
mercury emissions to the air within the state and the U.S. do trandlate, after some years, into
apparent responses within the aguatic ecosystem, including lower mercury levelsin fish tissues.
That is, reduced domestic emissions can benefit the environment in the U.S,, even if global
transport continues to contribute to the total deposition.

3.6  Deposition to the Water shed in Geographic Context

A comparison for the baseline period of the estimated value for RGM deposited in the
Savannah River watershed (approximately 112 kg/yr) with the estimated RGM emissions from
sources in the RGM airshed (approximately 1760 kg/yr) might appear to indicate a rather small
amount of net deposition to the area of concern. The ratio indicates that approximately 6% of the
calculated RGM emitted from the local sourcesin the RGM airshed deposits within the
watershed area. One way to consider thisratio isto compare the area of the Savannah River
watershed itself relative to the total area of the RGM airshed. As stated in Section 1.0, one of the
basis tenants for our analysisisthat the magjority of RGM in emissions is expected to be
deposited within 100 km of the source. The area of the watershed is approximately 9319 knv,
while the area of the RGM airshed (including the watershed) is approximately 96,259 km?.

Thus the watershed areais dightly less than 10% of the RGM airshed area. Wind data from the
airport at Augusta, GA, show that wind directions over afull year’stime come approximately
evenly from all compass directions. It islikely that much of the RGM emitted from the sources
that are located near the outer edge of the RGM airshed (that is, sources which lie nearly 100 km
from the boundary of the watershed) will actually be deposited outside the RGM airshed. That
is, winds will disperse some of the RGM from these sources in directions “away from” the
watershed, out to distances up to 100 km beyond the RGM airshed. To estimate thislarger area
that will receive some deposition of RGM from sources that lie within the RGM airshed, a map
was generated with an additional boundary “oval” at a distance of 200 km all around the
Savannah River watershed. (See Figure 1.) The areawithin thislarger “200 km oval” includes
approximately 243,352 km?. Thus the area within the watershed itself (near 9319 knv) is
approximately 4% of the entire area within the 200 km oval. Because the sources and the
amount of mercury that each source emits are not evenly distributed, the deposition of RGM will
not be evenly distributed over the local area. Sources which are located in the watershed itself
probably have alarger percentage of their RGM emissions deposited within the watershed than is
the case for sources which are within the RGM airshed but some distance from the watershed.
Therefore, it appears reasonable that 6% of the RGM emitted within the RGM airshed will be
deposited within the area of the Savannah River watershed.



40 ONGOING AND FUTURE REDUCTIONSIN EMISSIONS

As rules and standards pursuant to the Clean Air Act have been developed, proposed,
and promulgated since 1990, compliance by emitting sources as well as actions taken voluntarily
have aready begun to reduce emissions of mercury to the air acrossthe US. EPA expectsa
combination of ongoing activities will continue to reduce mercury emissions to the air over the
next decade. EPA currently regulates emissions of mercury and other hazardous air pollutants
under the maximum achievable control technology (“MACT") program of Section 112 of the
Clean Air Act, and under a corresponding new source performance standard (“NSPS”) program
under Sections 111 and 129 of the Act. Section 112 authorizes EPA to address categories of
major sources of hazardous air pollutants, including mercury, by issuing emissions standards
that, for new sources, are at least as stringent as the emissions control achieved by the best
performing similar source in the category, and, for existing sources, are at least as stringent as the
average of the best performing top 12 percent (or 5 facilities whichever is greater) of similar
sources. EPA may also apply these standards to smaller area sources, or choose to apply less
stringent standards based on generally available control technologies (“*GACT”). Sections 111
and 129 direct EPA to establish MACT-equivalent standards for each category of new and
existing solid waste incineration units, regulating several specified air pollutants, including
mercury. In addition, in 1996 the US eliminated the use of mercury in most batteries under the
Mercury Containing and Rechargeable Battery Management Act. Thisaction isreducing the
mercury content of the waste stream which is further reducing mercury emissions from waste
combustion. In addition, voluntary measures to reduce use of mercury containing products, such
as the voluntary measures committed to by the American Hospital Association, aso will
contribute to reduced emissions from waste combustion.

Based on the EPA’ s National Toxics Inventory, the highest emitters of mercury to the air
include coal-burning electric utilities, municipal waste combustors, medical waste incinerators,
chlor-alkali plants, and hazardous waste combustors. EPA has issued a number regulations
under Sections 112 and 111 and 129 to reduce mercury pollution from several of these source
categories. Relevant regulations that EPA has established to date under the Clean Air Act
include, among others, those listed below.

- The source category of municipal waste combustion (MWC) emitted about 20 percent of
total national mercury emissionsinto the air in 1990. EPA issued final regulations under
Sections 111 and 129 for large MWCs on October 31, 1995. Large combustors or
incinerators must comply with the rule by December, 2000. These regulations reduce
mercury emissions from these facilities by about 90 percent from 1990 emission levels.

- Medical waste incinerators (MWIs) emitted about 24 percent of total national mercury
emissionsinto the air in 1990. EPA issued emission standards under Sections 111 and
129 for MWIson August 15, 1997. When fully implemented, in 2002, EPA’sfinal rule
will reduce mercury emissions from MWIs by about 94 percent from 1990 emission
levels.
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- Hazardous waste combustors (HWCs) emitted about 2.5 percent of total national mercury
emissionsin 1990. In February 1999, EPA issued emission standards under Section 112
for these facilities, which include incinerators, cement kilns, and light weight aggregate
kilns that burn hazardous waste. When fully implemented, these standards will reduce
mercury emissions from HWCs by more than 50 percent from 1990 emission levels.

These promulgated regulations when fully implemented and considered together with actions
discussed above that will reduce the mercury content of waste are expected to reduce national
mercury emissions caused by human activities by about 50 percent from 1990 levels.

In December 2000, EPA announced that it intends to begin devel oping a regulation under
Section 112 to limit mercury emissions from coal-fired power plants. A proposal is expected in
late 2003 and afinal regulation at the end of 2004. Asagroup, these plants are the largest source
of mercury emissionsin the US. It istoo early to estimate the reductions in mercury emissions
that may result from regulation of electric utilities. In the meantime, we expect to see reduced
emissions of mercury from this sector as a number of regulations are implemented to control SO2
and NOx, since some control technologies used to limit these pollutants collaterally reduce
mercury emissions as well.

EPA expects to propose in 2001 a regulation under Section 112 that will limit mercury
emissions from chlor-akali plants, chlorine production facilities which use the mercury cell
technology. In addition, under the Integrated Urban Air Toxics Strategy, which was published in
1999, EPA is developing emissions standards under Section 112 for categories of smaller sources
of air toxics, including mercury, that pose the greatest risk to human health in urban areas. These
standards are expected to be issued by 2004.

A review of regulatory and related initiatives to reduce mercury emissionsis provided in
Appendix |1 of thisdocument. It is possible that the cumulative effect of additional standards
and voluntary actions will reduce mercury emissions from human activities in the US by more
than 50 percent from 1990 levels. However, whether the overall, total percent reduction in
national mercury emissionsin the future will exceed 50% cannot be estimated at thistime. EPA
will continue to track emissions of mercury and evaluate additional approaches to reduce releases
of mercury into the environment.
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Appendix |

RGM Airshed
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Hospital, Medical and Infectious Waste Incinerators

RGM AIRSHED RGM AIRSHED GROWTH Predicted % Predicted Total Predicted RGM
STATE/SOURCE COUNTY Pre-MACT {1994/1996) | %Hg [Pre-MACT {1994/1996)| Factor to Reduction due to MACT |Hg Emissions in 2010 Emissions in 2010
Total Hg Emissions |as RGM| RGM Hg Emissions 2010 {Year of MACT Compliance) {kg/yr) (kgiyr)*
(kqg/yr) * {kgsyr) 1998
GEORGIA
Baldwin County Hospital Baldwin 1.398569 3% 1.02095537 1.23 94% Facility Closed Facility Closed
Bulloch County Hospital Bulloch 0.608657 3% 0.44431961 1.23 94% Facility Closed Facility Closed
Candler Hospital Chatham 0.608657 3% 0.44431961 1.23 94% Facility Closed Facility Closed
Central State Hospital Baldwin 12.258179 3% B8.94847067 1.23 94% Facility Closed Facility Closed
Effingham County Hospital Effingham 0.699285 3% 0.51047805 1.23 94% Facility Closed Facility Closed
Emanuel County Hospital Emanuel 0.286427 3% 0.20909171 1.23 94% Facility Closed Facility Closed
Evans Memorial Hospital Evans 1.558712 3% 1.13785976 1.23 94% Facility Closed Facility Closed
Fairview Park Hospital Laurens 2.097854 73% 1.53143342 1.23 94% Facility Closed Facility Closed
Georgia Regional Hospital Richmond 2.07971 73% 1.5181883 1.23 94% Facility Closed Facility Closed
Humana Hospital-Augusta Richmond 4.894992 3% 3.57334416 1.23 94% Facility Closed Facility Closed
Jefferson Hospital Jefferson 1.293676 3% 0.94438348 1.23 94% Facility Closed Facility Closed
McDuffie County Hospital McDuffie 3.496423 3% 2.55238879 1.23 94% Facility Closed Facility Closed
Medical College of Georgia Richmond 12.687215 3% 9.26166695 1.23 94% Facility Closed Facility Closed
Memorial Hospital Chatham 5.034849 3% 3.67543977 1.23 94% Facility Closed Facility Closed
Oconee Regional Medical Center Baldwin 5.069813 3% 3.70096349 1.23 94% Facility Closed Facility Closed
Saint Josephs Hospital Richmond 12.053876 3% B8.79932948 1.23 94% Facility Closed Facility Closed
Saint Josephs Hospital Chatham 4.194708 3% 3.06213684 1.23 94% Facility Closed Facility Closed
Saint Marys Hospital Clarke 6.766837 3% 493979101 1.23 94% Facility Closed Facility Closed
University Hospital Richmond 44.950595 73% 32.81393435 1.23 94% Facility Closed Facility Closed
Wayne Memorial Hospital Wayne 4.3006 73% 3.139438 1.23 94% Facility Closed Facility Closed
Corps of Engineers Liberty 2.097854 3% 1.53143342 1.23 94% Facility Closed Facility Closed
U.S. Army Hospital, Ft. Gordon Richmond 1.736463 3% 1.26761799 1.23 94% Facility Closed Facility Closed
U.S. Army Hospital, Ft. Stewart Liberty 2.900073 3% 2.11705329 1.23 94% Facility Closed Facility Closed
VA Hospital, Dublin Laurens 19.573255 3% 14.28847615 1.23 94% Facility Closed Facility Closed
Georgia Totals 152.647279 111.4325137 0 0
SOUTH CAROLINA

Aiken Regional Medical Center Aiken 2.900073 73% 2.11705329 1.14 9% 0.198364993 0.099182497

Chamber Med. Tech. SC {SDS} Hampton 717.76807 73% 523.9706911 1.14 94% 49.09533599 24.54766799
Collecton Regional Hospital Colleton 0.608657 73% 0.44431961 1.14 94% Facility Closed Facility Closed
Fairfield Memorial Hospital Fairfield 0.699285 73% 0.51047805 1.14 94% Facility Closed Facility Closed

VA Hospital, Celumbia Richland 6.992846 73% 5.10477758 1.14 9% 0.478310666 0.239155333

Anderson Memorial Hospital Anrderson 25.150928 3% 18.36017744 1.14 94% 1.720323475 0.860161738
Roper Hospital Charleston 36.287 3% 26.48951 1.14 94% Facility Closed Facility Closed

Kershaw County Memorial Hospital Kershaw 4.195708 3% 3.06286684 1.14 94% 0.286986427 0.143493214

Charleston Naval Hospital Charleston 6.713132 73% 4.90058636 1.14 9% 0.459178229 0.229589114

HCA Trident Regional Hospital Charleston 2.900073 73% 2.11705329 1.14 94% 0.198364993 0.099182497

Self Memorial Hospital Greenwood 5.5942 73% 4.083766 1.14 94% 0.38264328 0.19132164

Shaw Airforce Base Sumter 0.286427 73% 0.20909171 1.14 94% 0.019591607 0.009795803

South Carolina Totals 810.096399 591.3703713 52.83909966 26.41954983

GRAND TOTALS 962.743678 702.8028849 52.83909966 26.41954983

*The percent RGM is presumed to drop to 50% of the total released, after implementation of the MACT (See Table 4-2 in Volume [l of The Mercuny Study)




Fossil Fuel Electric Utility Boilers (Power Plants)

RGM AIRSHED RGM AIRSHED | GROWTH Predicted % Predicted Total Predicted RGM
STATE/SOURCE FUEL TYPE| COUNTY |Pre-MACT {1994/1996)| %Hg |Pre-MACT (1994/1996)| Factorto| Reduction due to MACT |Hg Emissionsin 2010| Emissions in 2010
Total Hg Emissions |as RGM*| RGM Hg Emissions 2010 {ka/yr) {ka/yr)
(kafyr) (kafyr)
GEORGIA
SAVANNAH ELEC & PWR WENTWORTH STM | BIT COAL | Chatham 20.79 30% 6.237 1.17 No MACT 24.3243 7.29729
SAVANNAH ELEC & PWR MCINTOSH BIT COAL | Jasper 23 30% 6.9 1.17 No MACT 26.91 8.073
GA POWER CO BRANCH STM ELEC GEN STA | BIT COAL | Putnam 240.76 30% 12.228 117 No MACT 281.6892 84.50676
MCMANUS (KRAFT) OIL FIRED |  Glynn 0.1377 30% 0.04131 1.17 No MACT 0.161109 0.0483327
RIVERSIDE GAS FIRED| Chatham 0.0141 30% 0.00423 1.17 No MACT 0.016497 0.0049491
WILSON BIT COAL |  Burke 9 30% 2.7 1.17 No MACT 10.53 3.159
SOUTH CAROLINA

Westinghouse SAVANNAH RIVER PLANT* COAL Aiken 99.79 30% 29.937 1.14 No MACT 113.7606 34.12818
SCE&G:URQUHART BIT COAL |  Aiken 34.1349 30% 10.24047 1.17 No MACT 39.937833 11.9813499
SCE&G:CANADYS BIT COAL | Colleton 51.02 30% 15.306 1.17 No MACT 59.6934 17.90802
SCE&G:MCMEEKIN BIT COAL | Lexingten 57.0205 30% 17.10615 1.17 No MACT 66.713985 20.0141955
SCE&G:WATEREE BIT COAL | Richland 101.14 30% 30342 1.17 No MACT 118.3338 35.50014
JEFFERIES OIL FIRED | Berkley 0.1373 30% 0.04119 117 No MACT 0.160641 0.0481923
JEFFERIES BIT COAL | Berkley 3.217 30% 9.3651 1.17 No MACT 36.52389 10.957167
SANTEE COOPER BIT COAL | Berkley 99.7903 30% 29.93709 1.17 No MACT 116.754651 35.0263953
SCEN&G BIT COAL | Berkley 63.5029 30% 19.05087 1.17 No MACT 74.298393 22.2895179
HAGOOD GAS FIRED| Charleston 0.14 30% 0.042 1.17 No MACT 0.1638 0.04914
HAGOOD OIL FIRED | Charleston 0.0041 30% 0.00123 1.17 No MACT 0.004797 0.0014391
LEE BIT COAL | Anderson 34.5978 10.37934 40.479426 12.1438278

Grand Total §66.1966 259.85898 1010.456322 303.1368966

* This source is exclusively for the U.S. Deparment of Energy Savannah River Site
** Tests of coal fired ufility boilers have shown variability in the percentage of total mercury emissions that is RGM. An estimate of 30% RGM was presented in Table 4.2 of Volume Ill of
the Mercury Study Report to Congress



MISCELLANEQUS SOURCES

RGM AIRSHED RGM AIRSHED GROWTH Predicted % Predicted Total Predicted RGM
STATE/SOURCE FACILITY TYPE COUNTY  |Pre-MACT (1994/1996)| %Hg |Pre-MACT (1994/1996)| Factor to| Reduction due to MACT |Hg Emissions in 2010| Emissions in 20110
Total Hg Emissions |as RGM| RGM Hg Emissions 2010 **see notes ™ {kgfyr) {kgfyr)
(ka/yr) {ka/yr}
GEORGIA

OLIN CHLOR-ALKALI RICHMOND 597.381151 30% 179.2143453 1.17 No MACT = 698.9359467 3494679733

SAVANNAH ENERGY MSW COMBUSTOR| CHATTHAM 207.564 60% 124.5384 1.23 90% * 25.530372 0
Sewage Sludge

WPCP #1 Incinerator CHATHAM 4.32056 60% 2.592336 1.23 No MACT 5.3142888 3.18857328
Sewage Sludge

WPCP #2 Incinerator CHATHAM 4.32056 60% 2.592336 1.23 No MACT 5.3142888 3.18857328
Pulp and Paper

FEDERAL PAPER BOARD COMPANY 1 Recovery Furnace | RICHMOND 1.9673 30% 1.49019 1.17 No MACT 5811741 1.7435223
Pulp and Paper

FEDERAL PAPER BOARD COMPANY 2 Recovery Furnace | RICHMOND 1.43643 30% 0.430929 117 No MACT 1.6806231 0.50418693
Pulp and Paper

GEORGIA PACIFIC1 Recovery Furnace GLYNN 14.902142 30% 4.4706426 1.17 No MACT 17.43550614 5.230651842
Pulp and Paper

GEORGIA PACIFIC2 Recovery Furnace GLYNN 11.487068 30% 3.4461204 1.17 No MACT 13.43986956 4.031960868
Pulp and Paper

ITT-RAYONIER 1 Recovery Furnace WAYNE 15.212604 30% 4.5637812 1.17 No MACT 17.79874668 5.339624004
Pulp and Paper

ITT-RAYONIER 2 Recovery Furnace WAYNE 10.245223 30% 3.0735669 1.17 No MACT 11.98691091 3.596073273
Pulp and Paper

STONE SAVANNAH RIVER Recovery Furnace | CHATHAM 11.060668 30% 3.3182004 1.17 No MACT 12.94098156 3.882294468
Pulp and Paper

UNION CAMP 1 Recovery Furnace | CHATHAM 18.627676 30% 5.5883028 1.17 No MACT 21.79438092 6.538314276
Pulp and Paper

UNION CAMP 2 Recovery Furnace | CHATHAM 10.524638 30% 3.1573914 1.17 No MACT 12.31382646 3.694147938
Pulp and Paper

INTERSTATE PAPER Recovery Furnace LIBERTY 4.4470643 30% 1.33411929 1.17 No MACT 5203065231 1.560019569

G.D. SEARLE AND CO. HW Incinerator RICHMOND 0.8903 8% 0.0667725 1 80% 0.17806 0.0133545

SOUTH CAROLINA

FOSTER WHEELER MSW COMBUSTOR| CHARLESTON 290.299 60% 174.1794 1.14 90% * 33.094086 0*

CHAMBER MEDICAL TECH OF SC. MSW COMBUSTOR| HAMPTON 91.172 60% 54.7032 1.14 90% * 10.393608 0™
Sewage Sludge

CHARLESTON/PLUM ISLAND Incinerator CHARLESTON 4.32056 60% 2.592336 1.14 No MACT 4.9254384 2.95526304
Sewage Sludge

NORTH CHARLESTON SEWAGE DISTRICT Incinerator CHARLESTON 4.32056 60% 2.592336 1.14 No MACT 4.9254384 2.95526304
Sewage Sludge

COLUMBIA/METROPLANT INC. 1 Incinerator RICHLAND 4.32056 60% 2.592336 1.14 No MACT 4.9254384 2.95526304
Sewage Sludge

COLUMBIA/METROPLANT INC. 2 Incinerator RICHLAND 4.32056 60% 2.592336 1.14 No MACT 4.9254384 2.95526304
Pulp and Paper

WESTVACD 1 Recovery Furnace | CHARLESTON 7.264794 30% 2.1794382 1.17 No MACT 8.49980898 2.549942694
Pulp and Paper

WESTVACD 2 Recovery Furnace | CHARLESTON 10.897192 30% 3.2691576 No MACT 12.74971464 3.824914392

BLUE CIRCLE Portland Cement |[DORCHESTER 37.679918 10% 3.7679918 No MACT 44.08550406 1.408550406
Portland Cement

GIANT CEMENT HOLDING INC {also burns HW} |DORCHESTER 13.16005 94% 12.370447 1.17 15% 13.08766973 12.30240954
Portland Cement

HOLNAM INC {also burns HW} |ORANGEBURG 62.10079 86% 53.4066794 1.17 15% 61.75923566 53.11294266

US DOE Savanah River Site HW Incinerator AIKEN 0.22489 95% 0.2136455 1 80% 0.044978 Facility Closed

Grand Total 1447.468258 654.3367373 1059.094966 1654788057
“After implementation of the MACT, municipal solid waste combutors are pr d to rel no RGM (see Table 4-2 in Volume |l of The Mercury Study)

** Based on recent emissions testing done to characterize mercury emissions from chlor-alkali facilities, the projected 2010 % RGM for the Olin facility was changed from 30% to 5%.



RESIDENTIAL/INDUSTRIAL BOILERS

RGM AIRSHED RGM AIRSHED GROWTH Predicted % Predicted Total Predicted RGM
STATE/SOURCE FACILITY TYPE |Pre-MACT (1994/1996)| %Hg |Pre-MACT (1994/1996)| Factor to| Reduction due to MACT |Hg E in2010| E in 2010
Total Hg Emissions |as RGM| RGM Hg Emissions 2010 (ka/yr) (kafyn)
{kgfyr} {kg/yr)
GEORGIA COUNTY

Appling Res/Ind Boilers 122 30% 0.366 1.23 No MACT 1.5006 0.45018
Baldwin Res/Ind Boilers 3.05 30% 0.915 1.23 No MACT 3.7515 1.12545
Brantley Res/Ind Boilers 0.856 30% 0.2568 1.23 No MACT 1.05288 0.315864
Bryan Res/Ind Boilers 1.19 30% 0.357 1.23 No MACT 1.4637 0.43911
Bulloch Res/Ind Boilers 333 30% 0.999 1.23 No MACT 4.0959 1.22877
Burke Res/Ind Boilers 1.59 30% 0.477 1.23 No MACT 1.9557 0.58671
Candler Res/Ind Boilers 0.598 30% 0.1794 1.23 No MACT 0.73554 0.220662
Chatham Res/Ind Boilers 16 30% 1.8 1.23 No MACT 19.68 5.904
Clarke Res/Ind Boilers 6.77 30% 2.031 1.23 No MACT 8.3271 2.49813
Columbia Res/Ind Boilers 5.1 30% 1.53 1.23 No MACT 6.273 1.8819
Effingl Res/Ind Boilers 1.98 30% 0.594 1.23 No MACT 2.4354 0.73062
Elbert Res/Ind Boilers 1.46 30% 0.438 1.23 No MACT 1.7958 0.53874
E 1 Res/Ind Boilers 1.59 30% 0477 1.23 No MACT 1.9557 0.58671
Evans Res/Ind Boilers 0.674 30% 0.2022 1.23 No MACT 0.82902 0.248706
Glascock Res/Ind Boilers 0.182 30% 0.0546 1.23 No MACT 0.22386 0.067158
Glynn Res/Ind Boilers 483 30% 1.449 1.23 No MACT 5.9409 1.78227
Greene Res/Ind Boilers 0.911 30% 0.2733 1.23 No MACT 1.12053 0.336159
Hancock Res/Ind Boilers 0.688 30% 0.2064 1.23 No MACT 0.84624 0.253872
Hart Res/Ind Boilers 1.52 30% 0.456 1.23 No MACT 1.8696 0.56088
Jackson Res/Ind Boilers 232 30% 0.696 1.23 No MACT 2.8536 0.85608
Jasper Res/Ind Boilers 0.653 30% 0.1959 1.23 No MACT 0.80319 0.240957
Jefferson Res/Ind Boilers 134 30% 0.402 1.23 No MACT 1.6482 0.49446
Jenkins Res/Ind Boilers 0.637 30% 0.1911 1.23 No MACT 0.78351 0.235053
Johnson Res/Ind Boilers 0.643 30% 0.1929 1.23 No MACT 0.79089 0.237267
Jones Res/Ind Boilers 1.6 30% 0.48 1.23 No MACT 1.968 0.5904
Laurens Res/Ind Boilers 3.09 30% 0.927 1.23 No MACT 3.8007 1.14021
Liberty Res/Ind Boilers 4.07 30% 1.221 1.23 No MACT 5.0061 1.50183
Lincoln Res/Ind Boilers 0.575 30% 0.1725 1.23 No MACT 0.70725 0.212175
Long Res/Ind Boilers 0.479 30% 0.1437 1.23 No MACT 0.58917 0.176751
Madison Res/Ind Boilers 1.63 30% 0.489 1.23 No MACT 2.0049 0.60147
McDuffie Res/Ind Boilers 1.55 30% 0.465 1.23 No MACT 1.9065 0.57195
Mclntosh Res/Ind Boilers 0.667 30% 0.2001 1.23 No MACT 0.82041 0.246123
Montgomery Res/Ind Boilers 0.553 30% 0.1659 1.23 No MACT 0.68019 0.204057
Morgan Res/Ind Boilers 0.995 30% 0.2985 1.23 No MACT 1.22385 0.367155
Newton Res/Ind Boilers 3.23 30% 0.969 1.23 No MACT 3.9729 1.19187
Oconee Res/Ind Boilers 1.36 30% 0.408 1.23 No MACT 1.6728 0.50184
Oglethorpe Res/Ind Boilers 7.54 30% 2.262 1.23 No MACT 9.2742 2.78226
Putman Res/Ind Boilers 1.09 30% 0.327 1.23 No MACT 1.3407 0.40221
Richmond Res/Ind Boilers 14.7 30% i41 1.23 No MACT 18.081 54243
Screven Res/Ind Boilers 1.07 30% 0.321 1.23 No MACT 1.3161 0.39483
Taliaferro Res/Ind Boilers 0.148 30% 0.0444 1.23 No MACT 0.18204 0.054612
Tattnall Res/Ind Boilers 137 30% 0411 1.23 No MACT 1.6851 0.50553
Toombs Res/Ind Boilers 1.86 30% 0.558 1.23 No MACT 2.2878 0.68634
Treutlen Res/Ind Boilers 0.463 30% 0.1389 1.23 No MACT 0.56949 0.170847
Twiggs Res/Ind Boilers 0.757 30% 0.2271 1.23 No MACT 0.93111 0.279333
Walton Res/Ind Boilers 2.98 30% 0.894 1.23 No MACT 3.6654 1.09962
Warren Res/Ind Boilers 0.469 30% 0.1407 1.23 No MACT 0.57687 0.173061
Washing Res/Ind Boilers 1.48 30% 0.444 1.23 No MACT 1.8204 0.54612
Wayne Res/Ind Boilers 173 30% 0.519 1.23 No MACT 2.1279 0.63837
Wilkes Res/Ind Boilers 0.819 30% 0.2457 1.23 No MACT 1.00737 0.302211
Wilkinson Res/Ind Boilers 7.9 30% 2.37 1.23 No MACT 9.717 2.9151




SOUTH CAROLINA

Abbeville Res/Ind Boilers 3.67 30% 1.101 117 No MACT 4.2939 1.28817
Aiken Res/Ind Boilers 18.6 30% 5.58 1.17 No MACT 21.762 6.5286
Allendale Res/Ind Boilers 1.8 30% 0.54 117 No MACT 2.106 0.6318
Anderson Res/Ind Boilers 223 30% 6.69 117 No MACT 26.091 1.8273
Bamberg Res/Ind Boilers 36 30% 1.08 1.17 No MACT 4212 1.2636
Barnwell Res/Ind Boilers 3.12 30% 0.936 1.17 No MACT 3.6504 1.09512
Beaufort Res/Ind Boilers 13.3 30% 3.99 117 No MACT 15.5611 4.6683
Berkeley Res/Ind Boilers 19.8 30% 5.94 117 No MACT 23.166 6.9498
Calhoun Res/Ind Boilers 1.96 30% 0.588 1.17 No MACT 2.2932 0.68796
Charleston Res/Ind Boilers 15.3 30% 13.59 1.17 No MACT 53.001 15.9003
Clarendon Res/Ind Boilers 4.37 30% 1.311 1.147 No MACT 5.1129 1.53387
Colleton Res/Ind Boilers 5.28 30% 1.584 117 No MACT 6.1776 1.85328
Dorchester Res/Ind Boilers 12.8 30% 3.84 1.17 No MACT 14.976 4.4928
Edgefield Res/Ind Boilers 2.82 30% 0.846 1.17 No MACT 3.2994 0.98982
Fairfield Res/Ind Boilers 342 30% 1.026 117 No MACT 1.0014 1.20042
Greenville Res/Ind Boilers 19.2 30% 14.76 117 No MACT 57.564 17.2692
Greenwood Res/Ind Boilers 9.15 30% 2.745 1.17 No MACT 10.7055 3.21165
Hampton Res/Ind Boilers 2.79 30% 0.837 117 No MACT 3.2643 0.97929
Jasper Res/Ind Boilers 2.38 30% 0.714 117 No MACT 2.7846 0.83538
Kershaw Res/Ind Boilers 6.7 30% 2.01 117 No MACT 7.839 2.3517
Laurens Res/Ind Boilers 8.92 30% 2.676 1.17 No MACT 10.4364 3.13092
Lexingten Res/Ind Boilers 25.7 30% 7.1 117 No MACT 30.069 9.0207
McCormick Res/Ind Boilers 1.36 30% 0.408 117 No MACT 1.5912 0.47736
Newberry Res/Ind Boilers 5.1 30% 1.53 117 No MACT 5.967 1.7901

Orangeburg Res/Ind Boilers 13 30% 39 117 No MACT 15.21 4.563

Richland Res/Ind Boilers 13.9 30% 13.17 117 No MACT 51.363 15.4089
Saluda Res/Ind Boilers 2.51 30% 0.753 117 No MACT 2.9367 0.88101
Sumter Res/Ind Boilers 15.8 30% 4.74 117 No MACT 18.486 5.5458
Union Res/Ind Boilers 1.66 30% 1.398 1.17 No MACT 5.4522 1.63566

Grand Total 476.611 | 142.9851 I o 169.512003
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Appendix I

Emissions Reductions
Programs and Initiatives

Air Standards and Programs I mpacting
Hazardous Air Pollutant Emissiong/Deposition to Water sheds

This Appendix summarizes the hazardous air pollutant (HAP) related standards and

programs (including time-frames) that will impact emissions and ultimately air deposition into
watersheds. The descriptive text and Table I1.1. are based on EPA’ s document, the Air-Water
Interface Work Plan, which can be accessed on the World Wide Web at
http://www.epa.gov/ttn/oarpg/t3/reports/combined.pdf. Additional information on these
programs can be found in EPA’s Deposition of Air Pollutants to the Great Waters, Third Report
to Congress (EPA-453/R-00-005, June 2000) which can be accessed on the World Wide Web at
http://www.epa.gov/oar/oagps/gr8water. This Appendix isonly asummary of many diverse and
dynamic activities, and should be viewed as informational, subject to change as programs and
activities continue to develop.

1.

National Technology-Based Standards - Under Section 112 (d) of the Clean Air Act as
amended in 1990 (CAA), EPA isrequired to regulate stationary sources of 188 listed
hazardous air pollutants (HAPs). On July 16, 1992, EPA published alist of 174 industry
groups (known as source categories) that emit one or more of these air toxics. For listed
categories of "major" sources (those that emit, or have the potential to emit, 10 tons/year
or more of aHAP or 25 tons/year or more of a combination of HAPs), the CAA requires
EPA to develop standards that require the application of air pollution reduction measures
known as maximum achievable control technology, or MACT standards. During the
process of developing standards for “major sources,” EPA also determined that for some
source categories MACT standards would be needed for both major and area sources.
Otherwise, area sources are to be regulated under less stringent generally available control
technology, or GACT standards. Area sources are defined as stationary sources which
emit, or have the potential to emit less than10 tons per year of one HAP or 25 tons per
year of multiple HAPs. Thus far, EPA has developed 46 stationary source standards,
addressing 82 different types of sources.

The CAA provided a 10-year schedule in which to promulgate these MACT standards
with a certain percentage of these standards being promulgated within 2, 4, 7 and 10-
years. Some of the 10-year standards such as those for refractory manufacturing (many
sources emit POM), and commercial industrial boilers (sources emit mercury, cadmium,
lead) are still under development. EPA intends to address all the originally listed source
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categories by May 15, 2002.

Solid Waste Combustion Standards - Section 129 of the CAA directs EPA to establish
new source performance standards, or NSPS, and emission guidelines under section 111
of the Act to limit emissions of dioxins and furans, cadmium, lead, mercury, and NOX, as
well as particul ate matter, opacity, sulfur dioxide, carbon monoxide, and hydrogen
chloride from solid waste incineration units burning nonhazardous solid waste. These
standards are essentially equivalent to MACT standards and apply to all subject solid
waste incineration units without regard to “major” or “area” status. EPA hasissued final
standards and guidelines for large municipal waste combustors (MWCs), small MWCs,
hospital/medical/infectious waste incinerators (HMIWIs) and commercial and industrial
solid waste incinerators (CISWI). MWCs and HMIWIs account for 30 percent of the
national mercury emissionsto the air. By the time these rules for MWCs and HMIWIs
are fully implemented, they will reduce mercury emissions from these sources by about
90 percent from baseline levels, and will reduce dioxin/furan emissions from these
sources by more than 95 percent from baseline levels.

Residual Risk Standards - The residual risk standards program, required under sections
112(f) and 129(h)(3) of the CAA is designed to assess the risk from source categories
after MACT standards and NSPS for solid waste incinerators are implemented. Itisin
the residual risk phase of the air toxics program that EPA determines the adequacy of the
MACT standards aready in place. Within 8 years of the promulgation of the MACT
standard, EPA isrequired to assess whether further standards are needed to provide an
ample margin of safety to protect public health, or to prevent (after considering costs,
energy, safety and other factors) an adverse environmental effect. If EPA concludes that
existing technology-based standards are not sufficient to meet these risk-based goals,
EPA isrequired to promulgate additional regulations.

In analyzing residual risk, EPA will conduct risk assessments consistent with the
Agency’s human health and ecosystem risk assessment technical guidance and policies.
The EPA will use atiered approach, usually first conducting a screening level assessment
for a source category, and move to arefined assessment only where the risks identified in
the screening assessment appear unacceptable. Depending on the characteristics of the
hazardous air pollutants, these assessments will address single or multiple pathways of
exposure (e.g., inhalation, consumption of contaminated fish) as well as human and
ecological endpoints (e.g., terrestrial wildlife, fish-eating wildlife).

Area Source Standards - Under the urban air toxics program required under

Section 112 (k) of the CAA, EPA must list at least 30 “area source” HAPs and then
ensure that 90 percent of the area source emissions of the area source HAPs are regul ated.
The 30 HAPs were listed in the Integrated Urban Air Toxics Strategy (Strategy) published
in the Federal Reqgister on July 19, 1999. In order to begin meeting the 90 percent goal in
the Strategy, EPA identified 13 new categories of smaller commercial and industrial
operations or so-called “area” sources for regulation. Examples of area sources are dry
cleaners, gasoline service stations, and public owned treatment works.
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The EPA plansto finalize regulations for the recently listed 13 new area source categories
by 2004. In addition, the EPA has completed or nearly completed regulations on an
additional 16 area source categories. By 2003, EPA will have listed enough additional
source categories for regulation in order to meet the requirement to regulate 90 percent of
the area source emissions from all area source HAPs.

Seven Specific Pollutants - Section 112(c)(6) of the CAA lists seven specific pollutants
(alkylated lead compounds, POM, hexachlorobenzene, mercury, PCBs, dioxins and
furans) for specia attention by EPA. The Act requires that EPA assure that stationary
sources accounting for 90 percent of the emissions of these air toxics are subject to
regulation. EPA published alist of source categories for regulation in the Federal
Reqgister in April 1998. Most of these source categories are already being regulated under
the MACT program described in #1 above. An example of an area source category being
regulated under this requirement is mercury cell chlor alkali plants (which emit mercury)
and are a part of the chlorine manufacturing source category. EPA plans to complete
these standards by 2003.

Utility Determination and Actions - Asreported in the Mercury Report to Congressin
1997, utility plants (primarily coal-fired plants) emitted approximately 52 tons per year of
mercury nationwide in 1994, which is almost 1/3 of the human made mercury emissions
in the United States. EPA continues to gather data on the mercury emissions from coal-
fired electric utility power generation plants to evaluate the need for regulation of toxic
air pollutants from these sources. The EPA, in conjunction with the U.S. Department of
Energy and other parties, is collecting information to assess the effectiveness and costs of
various mercury pollution control technologies and pollution prevention options. Through
an agreement with EPA, the National Academy of Sciences (NAS) recently completed a
review of the available data on the health impacts associated with exposure to mercury.
On December 14, 2000, EPA announced that it will regulate emissions of mercury and
other air toxics from coal- and oil-fired electric utility steam generating units. EPA will
propose regulations by December 15, 2003 and issue final regulations by December 15,
2004.

Mobile Source Standards - While the toxic reductions from EPA’s mobile source
emission standards have been large, prior to 1990 EPA had no specific directions from
Congress for a planned program to control air toxic emissions from mobile sources.
However, in 1990 Congress amended the CAA adding aformal requirement to consider
motor vehicle air toxics controls. Section 202(1) requires the Agency to complete a study
of motor vehicle-related air toxics, and promulgate requirements for the control of air
toxics from motor vehicles. The EPA completed the required study in 1993, and has
recently updated the emissions and analyses. EPA proposed arule to address the
requirements of section 202(1) in July 2000. EPA expectsto issue afinal rule by Spring
2001. Inaddition, EPA has discretionary authority under CAA section 213(a)(4) to
regulate HAP emissions from non-road mobile sources, which the Agency has not yet
exercised.
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Tablell.1l.: Officeof Air Standard Setting Timeline for Standards Related to Toxics

National Technology-Based Standards

Standards required by the | Promulgate the 2& 4 year air toxics standards. |Done
Actin 1992 and 1994
(2&4-year)
Standards required by the | Promulgate remaining 7-year air toxics Done
Act in 1997 (7-year) standards.
Standards required by the | Develop 10-year air toxics standards. May 2002
Act in 2000 (10-year)
Combustion standards Promulgate remaining combustion standards. | November 2002
Residual Risk (RR) Program
Residual risk Propose any additional standards needed for | 2001
coke ovens.
Propose any necessary residual risk standards | 2002-2004
for 2- and 4-year technology based standards.
Area Source Category Listing and Standards
Update area source Complete the area source list. December 2003
category list
Develop area source Promulgate 13 area source standards. 2004
standards .
Promulgate additional area source standards. |2006
Promulgate last group of area source 2009
standards.
Seven Specific Pollutants - Source Category List and Standards
Standards for seven Promulgate any standards necessary to meet | 2003

specific pollutants

reguirement that sources accounting for 90%
of emissions are subject to regulation for
seven specific pollutants (to the extent not
already achieved through the 2,4,7 and 10-
year MACT standards).
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Utilities Determination and Actions

Information collection Collect information from the utility industry, |Completed
conduct analysis of potential control December 2000
technologies.

Regulatory Make regulatory determination for air toxics |Positive

Decision/Action emissions (including mercury) from electric | determination made
utilities. December 2000
Develop regulation (if positive determination |2001-2004

ismade) for utilities.

Office of Transportation and Air Quality(OTAQ) -Related Activities

Section 202(1) rule

Proposal identifies mobile source air toxics
and considers control options, particularly for

Proposal completed
July 2000. Fina

gasoline benzene. expected Spring
2001
Assessment activities Final diesel health assessment document. Expected Spring
2001
Propose re-assessment of mobile source HAP | 2003/2004

controls.
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Tablell.2. Statusof Clean Air Act Standards Related to
Control of Mercury By Source Category

Sour ce Category

Status

Federal Register Citation

Electric Utility Bailers:
coal combustion, oil, and natural gas

http://www.epa.gov/ttn/uatw/combust/utiltox/utoxpg.html

Positive determination Dec.
14, 2000

12/20/2000, 65 FR 79825 - Regulatory Finding on
the Emissions of Hazardous Air Pollutants from
Electric Utility Steam Generating Units

Municipal waste combustion (small)

http://www.epa.gov/ttn/uatw/129/mwc/rimwc2.html

Final rules complete

12/06/00 65 FR 76349

12/06/00 65 FR 76377

Subpart AAAA of 40 CFR Part 60 - New Source
Performance Standards for Small Municipal Waste
Combustion Units

Subpart BBBB of 40 CFR Part 60 - Emission
Guidelinesfor Small Municipal Waste Combustion
Units

Municipal waste combustion (large)

http://www.epa.gov/ttn/uatw/129/mwc/rimwe.html

Final rule and guidelines
complete

Rule comply date 12/2000

12/19/1995 60 FR 65387

40 CFR Part 62[AD-FRL-6603-5]RIN 2060-ZA03
Page 33461-33469

Federal Plan Requirements for Large Municipal
Waste Combustors Constructed On or Before
September 20, 1994

Medica waste incineration

http://www.epa.gov/ttn/uatw/129/hmiwi/rihmiwi.html#RUL E

Final rule and guidelines
completed 8/1997

Rule comply date 09/2002

09/15/1997 62FRA48348

40 CFR Part 62Federal Plan Requirements for
Hospital/Medical/Infectious Waste
Incinerators Constructed On or Before June 20,
1996; Final Rule[[Page 49868]]

Chlor-alkali production

Proposed rule expected 2001

Estimated promulgation
2002
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Sour ce Category

Status

Federal Register Citation

Hazardous waste combustors

http://mww.epa.gov/hwemact/

Final rule promulgated
09/1999

09/30/1999 64 FR 52827

40 CFR Parts 60, 63, 261, and 270[FRL-6720-
9]RIN 2050-AE01 NESHAPS: Fina Standards for
Hazardous Air Pollutants for Hazardous Waste
Combustors. Final rule; technical correction.

Portland cement, excluding hazardous waste fired

http://www.epa.gov/ttn/uatw/pcem/pcempg.html

Final rule promulgated
06/1999

Rule comply date 06/2002

06/14/1999 64 FR 31898

40 CFR Part 63 National Emission Standards for
Hazardous Air Pollutants for Source Categories;
Portland Cement Manufacturing Industry; Final
Rule[[Page 31898]]

Commercia/Industrial boilers; coal and oil

http://www.epa.gov/ttn/uatw/combust/boil er/boilerpg.html

Proposed rule 01/2001

Estimated promulgation
2002

Pulp and paper manufacturing cluster

http://www.epa.gov/ttn/uatw/pul p/pul ppg.html

Proposed rule 04/15/1998
63 FR 18755

Final rule promulgated

12/22/00 65 FR 80755 Final Rule Amendments
Amendments to add alternatives to the testing and
monitoring of boilers and open biological treatment
units used for air pollution control in the MACT |
rule.

01/12/01 66 FR 3180 Final Rule Fina rule for
MACT Il covers chemical recovery combustion
sources

01/22/01 66 FR 6922 Final Rule Amendments
Includes amendments to Appendix C that adds
"multiple zone" compliance procedures for
biological treatment systems used by MACT |
standards.
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Sour ce Category

Status

Federal Register Citation

Commercia and Industrial Solid Waste Incinerators

http://mww.epa.gov/ttn/uatw/129/ciwi/ciwipg.html

Rule Promulgation 12/2000

12/01/2000 65 FR 75337

Petroleum Refineries Proposed rules
09/11/1998
http://www.epa.gov/ttn/uatw/petuuu/petuuupg.html 63 FR 483890
Miscellaneous metal surface coating Proposed rules
07/18/2000
http://www.epa.gov/ttn/uatw/mcoil/mcoil pg.html 65 FR 44615
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