M easurement and Reporting of Vapor Phase Mercury Emissions
from L ow-Emitting Stationary Sour ces
(DRAFT 9/25/08)

1. Scope and Application

The purpose of this protocol is to establish proces for the measurement of
vapor-phase mercury (Hg) emissions in combustioa flas streams, using periodic
source testing in conjunction with continuous mariitg of auxiliary parameters.
Guidelines are also provided for reporting Hg emiss data and for using the data to
demonstrate compliance with applicable Hg emiskiuoits.

1.1 Analytes

The analyte measured by this protocol is total vagt@se Hg in the flue gas,
which represents the sum of elemental Hg°(KAS Number 7439D7-6) and oxidized
forms of Hg, in mass concentration units of micesgs per standard cubic meter

(ng/scm).
1.2 Applicability

This protocol applies to the measurement of vap@asp Hg emissions from
coal-fired steam generators, under relatively laygtadconditions (i.e., sampling in the
stack or duct after all pollution control device$)se of the protocol is limited tits
that emit 29.0 Ib of Hg or less in a 12-month pério

2. Initial Qualification
2.1 Individual Units

To determine whether a unit is eligible to use fhistocol, the owner or operator
must perform Hg emission testing to measure theeamnation of vapor phase Hg in the
source effluent, as follows:

2.1.1 The testing shall be performed at a locatmai is representative of the Hg
emissions to the atmosphere, using one of thewoligp Hg reference methods: ASTM
D6784-02 (the Ontario Hydro Method); Method 30-AAppendix A-8 to 40 CFR Part
60; or Method 30-B in Appendix A-8 to 40 CFR Pabt 6

2.1.2 A minimum of three test runs shall be danthe unit's normal operating load
(determined in accordance with section 6.5.2.1ppkeadix A to 40 CFR Part 75), while
combusting coal. The coal combusted during thentgsust be representative of, and
preferably from the same source(s) of supply asctal that is used for day-to-day
operation of the unit. If different coal ranks,defined in ASTM D 388-05 (e.g.,
bituminous and subbituminous) are blended, thdreeit



2.1.2.1 Perform the test while combusting onlydbal rank with the highest MPC
value, as defined in section 6.1.1.2.5 of thisguolL. For instance, if bituminous and
sub-bituminous coals are blended, perform thewbde combusting only sub-
bituminous coal; or

2.1.2.2 Perform the test with a coal blend thaitaims the coal rank with the highest
MPC in the highest percentage used for normal dajal operation. For example, if
bituminous and sub-bituminous coals are blendedlmtiighest percentage of sub-
bituminous coal used for daily operation is 20%fqren the test with a blend of 80%
bituminous and 20% sub-bituminous coals.

2.1.3 The minimum time per run shall be 1 howmdéthod 30-A is used.

2.1.4 If the Ontario Hydro Method is used, paisathples are required for each test run
and the runs must be long enough to ensure thiatisat Hg is collected to analyze. Test
results shall be based on the vapor phase Hg tadléc the back-half of the Ontario
Hydro sampling trains (i.e., the non-filterable imger catches). For each test run,
calculate the relative deviation (RD) of the paisadnples, using the following equation:

|Ca — Cb|
= x100 (Eq. 1)
C, +C,
Where:
RD = Relative deviation between the Hg concentratiof samples "a" and "b"
(percent)

Ca = Hg concentration of Hg sample "aig{dscm)
Cp = Hg concentration of Hg sample "hig/dscm)

The following RD criteria must be met to validalbe run. The RD must not exceed 10
percent, when the average Hg concentration isgréaan 1.0 pg/dscm. If the average
concentration it 1.0ug/dscm, the RD must not exceed 20 percent. TheeRllts are
also acceptable if the absolute difference betwleenwo Hg concentrations does not
exceed 0.03g/dscm. If the RD specification is met, the resolftthe two samples shall
be averaged arithmetically.

2.1.5 If the unit is equipped with a flue gasudesization (FGD) system or add-on Hg
emission controls, the controls must be operatorgnally during the testing. To
establish proper operation of the controls durhrgtest period, the owner or operator
shall record the appropriate parametric data (segos 8.2.2 of this protocol).
Alternatively, for a unit with an FGD system, $€ncentration data from a certified
continuous emission monitor (CEM) may be used toalestrate that the FGD is
working properly.

2.1.6 Based on the results of the emissiomigstihe following equation shall be used
to provide an estimate of the potential annual Hgsremissions from the unit:



Ep =KN C:Hg Qmax (Eq 2)

Where:

E, = Potential annual Hg mass emissions from the (Ibfyyear)

N = Either 8,760 (the number of hours in a yearthermaximum number of operating
hours per year (if less than 8.760) allowed byuhi's enforceable operating
permit.

Chg = The highest Hg concentratiomg{scm) from any of the test runs or Ogscm,

whichever is greater

Qmax = Maximum potential stack gas flow rate, deterrdiaecording to section 2.1.4.1 of

appendix A to 40 CFR Part 75 (scfh)

K = Units conversion constant, 6.236 x'tb-scmfig-scf

Equation 2 assumes that the unit operates at eéman potential flow rate, either year-
round or for the maximum number of hours per ydanad by the operating permit (if
unit operation is restricted to less than 8,760rbi@er year). Also, if the Hg
concentration measured in each of the test rulesssthan 0.5Qg/scm, a default value
of 0.50ug/scm must be used in the calculation gf E

2.1.7 If the unit's operating permit restricts th@t's annual heat input, but not the
number of annual unit operating hours, the owneaparator may divide the allowable
annual heat input (mmBtu) by the design rated mgaitt capacity of the unit (mmBtu/hr)
to determine the value of "N" in Equation 2.

2.1.8 If K, the potential annual Hg mass emissions calcukatedrding to Equation 2,
does not exceed 29.0 Ib, the unit qualifies asvadmitter and is eligible to use this
protocol.

2.2 Groups of Identical Units

If two or more of units of the same type, at themedacility, qualify as a group of
identical units in accordance with 40 CFR 75.19(€)¢)(B), the owner or operator may
test a subset of these units in lieu of testindneamt individually.

2.2.1 For a qualifying group of identical unitsetnumber of units required to be tested
shall be determined from Table LM-4 in 40 CFR 75.19

2.2.2 For each tested unit in the group, Equéaishall be used to calculatg. Bf the
value of E is 29.0 Ib/yr or less for each tested unit, theugrof identical units is eligible
to use this protocol. If the value of Exceeds 29.0 Ib/yr for any tested unit, the uaiés
disqualified from using the protocol as a groupybwer, any individual tested unit(s) for
which value of Eis 29.0 Ib/yr or less may use the protocol.



2.3 Common Stack Configurations

For units that share a common stack, the Hg enmgsi&ting described in section
2.1 of this protocol may be performed at the commstack if the following conditions
are met. Otherwise, testing of the individual ufisa subset of the units, if identical, as
described section 2.2 of this protocol) is required

2.3.1 The testing must be done at a combineddoa@sponding to the normal load
level (low, mid, or high) for the units sharing tbemmon stack, in accordance with
section 6.5.2.1 of appendix A to 40 CFR Part 75.

2.3.2 All of the units that share the stack m@sbperating in a normal, stable manner
and at typical load levels during the emissioningst The coal combusted in each unit
during the testing must be representative of tla ttat is used for the day-to-day
operation of that unit (see section 2.1.2, above).

2.3.3 If flue gas desulfurization and/or add-onéhgission controls are used to reduce
the level of emissions exiting from the common kstélsese emission controls must be
operating normally during the emission testing dadthe purpose of establishing proper
operation of the controls, the owner or operatatlsiecord appropriate parametric data
or SGQ concentration data, as described in section »fitlsis protocol.

2.3.4 To calculate g substitute into Equation 2 the maximum poteriteal rate
through the common stack with all units that shieestack in operation, along with the
highest Hg concentration from any test run (or Q&&cm, if greater).

2.3.5 Divide the calculated value of By the number of units sharing the stack. If the
result does not exceed 29.0 Ib, the common stackgeoation qualifies to use this
protocol.

2.4 Multiple Stack Configurations

2.4.1 For a unit with a multiple stack exhaustfiguration where stack gases flow
continuously through all of the stacks, perform ifgeemission testing described in
section 2.1 of this protocol separately on eactkstdf the sum of the Fvalues
calculated for the individual stacks is 29.0 lkdyidess, the unit is eligible to use this
protocol.

2.4.2 Notwithstanding the requirements of seclighl, a single qualification test may
be performed in the ductwork leading to the exhatestks, provided there is a test
location in the ductwork that is representativéhaf unit’s total vapor phase Hg
emissions.

2.4.3 For a unit with a main stack and a bypasskstHg emission testing described in
section 2.1 of this protocol shall be performedyan the main stack, with no flue gas



flowing through the bypass stack. If the calculatalue of i is 29.0 Ib/yr or less, the
unit is eligible to use this protocol.

3. Retest Requirements

The Hg emission testing described in section disfprotocol shall be repeated
periodically for each unit or group of units thaitially qualifies to use this protocol.

3.1 First Retest
3.1.1 Individual Units

3.1.1.1 If the value of Fcalculated from the results of the initial qualgtion testing
described in section 2.1 of this protocol is 9 @1lor less, the first retest of the unit is
due by the end of the fourth QA operating quarfieifowing the calendar quarter of the
gualification testing.

3.1.1.2 If the value of Fcalculated from the results of the initial qualtion testing
described in section 2.1 of this protocol is gre#dtan 9.0 Ib/yr, the first retest of the unit
is due by the end of the second QA operating quéotiewing the calendar quarter of
the qualification testing.

3.1.2 Groups of Identical Units

3.1.2.1 If the value of fcalculated from the results of the initial qualgtion testing is
9.0 Ib/yr or less for all tested units in the grothge first retest is due by the end of the
fourth QA operating quarter following the calendaarter of the qualification testing.

3.1.2.2 If the value of fcalculated from the results of the initial qual#tion testing is
greater than 9.0 Ib/yr for any tested unit in theug, the first retest is due by the end of
the second QA operating quarter following the cdéerquarter of the qualification
testing.

3.1.2.3 In the first required retest, a differsabset of the units than was tested for initial
qualification must be tested, unless circumstabegsnd the control of the owner or
operator prevent this. In subsequent retestss@een 3.2, below), make every effort to
ensure that each unit in the group is tested imaly manner.

3.1.3 Common Stack Configurations

3.1.3.1 If the value of Fcalculated from the results of the initial qua&kftion testing at
the common stack, when divided by the number alswstiaring the common stack, is 9.0
Ib/yr or less, the first retest is due by the ehthe fourth QA operating quarter following
the calendar quarter of the qualification testing.

1A “QA operating quarter” is a calendar quartemiich the unit operates for 168 hours or more @@
CFR 72.2).



3.1.3.2 If the value of fcalculated from the results of the initial quaiftion testing at

the common stack, when divided by the number alswstiaring the common stack, is
greater than 9.0 Ib/yr, the first retest is dudh®yend of the second QA operating quarter
following the calendar quarter of the qualificati@sting.

3.1.4 Multiple Stack Configurations

3.1.4.1 If the initial qualification testing is ff@ermed in each of the multiple stacks and
the sum of the fEvalues for the individual stacks is 9.0 Ib/yr ess, the first retest is due
by the end of the fourth QA operating quarter failog the calendar quarter of the
qualification testing. If the sum of the f#alues exceeds 9.0 Ib/yr, the first retest of the
stacks is due by the end of the second QA operagtiagter following the calendar
guarter of the qualification testing.

3.1.4.2 If the initial test is performed in thectluork, as described in section 2.4.2 of
this protocol, determine the due date for the fies¢st of the unit in accordance with
sections 3.1.1.1 and 3.1.1.2 of this protocol, gishe E value from the qualification
testing

3.1.4.3 For a unit with a main stack and a byg#ask, determine the due date for the
first retest in accordance with sections 3.1.1d &1.1.2 of this protocol, using thg E
value from the qualification testing at the maiackt

3.2 Subsequent Retests

3.2.1 Retests shall be done either semiannuabyoually (i.e., by the end of the second
or fourth QA operating quarter following the quardé the previous test).

3.2.2 Each time that a retest is performed, swibstihe highest Hg concentration from
the test or 0.5Qg/scm (whichever is greater) into Equation 2. Tlistermine the due
date for the next retest according to section 33.1.2, 3.1.3, or 3.1.4 of this protocol (as
applicable), replacing the words “initial qualditon testing” and “qualification testing”
with the words “current test”, and replacing therdgfirst retest” with the words “next
retest”.

(Note The calculations described in section 3.2.2yabare used solely to determine
the due date for the next retest. If, for a paléicunit, group of identical units, or
common stack configuration the results of theseutations exceed the 29.0 Ib/yr
threshold value, this does raisqualify the unit, group of units, or commoncstérom
using this protocol. As explained in section 9pte ongoing qualification is based on
the actual (not potential) Hg mass emissions ipeziied 12-month period.)



3.3 Special Considerations for Common Stack Retests

For the retest of a common stack configuratiors itot necessary for all of the
units that share the stack to be in operation duthe test, provided that the required load
level is attained (see section 2.3.1, above), haddll of the units that share the stack are
fed from the same on-site coal supply during themmal, day-to-day operation.

However, if two or more of the units are normaliyg ffrom different on-site coal supplies
(e.g., one unit burns only low-sulfur coal for cdrapce and the other units combust
higher-sulfur coal), then either:

3.3.1 Perform the retest with alhits in normal operation; or

3.3.2 If operation of all units at the time of #eheduled test is not possible due to
circumstances beyond the control of the owner eratpr (e.g., a forced unit outage),
perform the retest with the available units opegand assess the test results as follows:

3.3.2.1 If the concentration obtained in thesete greater than or equal to the value
from previous test, use the Hg concentration froeretest for reporting purposes and to
determine the due date for the next retest; or

3.3.2.2 If the retested value is lower than tHeedrom the from the previous test,
continue using the Hg concentration from the presitest for reporting purposes, and
use the Hg concentration from the previous te&iqgnation 2 to determine the due date
for the next retest.

3.4 Additional Retests

An additional retest is required: (a) when thera change in the coal rank of the
primary fuel (e.g., when the primary fuel is swidhfrom bituminous coal to lignite); or
(b) when a rank of coal that had not previouslynbeembusted begins to be blended with
the primary fuel (e.qg., if a blend of sub-bitumisazoal and bituminous coal begins to be
combusted in a unit that had previously combusted loituminous coal).

3.4.1 Use ASTM D388-05 to determine the coal rafike four principal coal ranks are
anthracitic, bituminous, subbituminous, and lignitFor the purposes of this protocol,
the ranks of anthracite coal refuse (culm) andnbitwus coal refuse (gob) shall be
anthracitic and bituminous, respectively.

3.4.2 The retests described in this section $leaflerformed within 720 unit operating
hours of the change in coal rank or the commenceofaroal blending (as applicable).



4. Auxiliary Monitorsand M easurements
4.1 Flow Monitor

Following the initial qualification testing, thevaer or operator must
demonstrate, on an on-going basis, that the umypyof identical units, or common
stack configuration remains eligible to use thistpcol (see section 5, below). To make
this demonstration, a continuous monitor to meatweestack gas volumetric flow rate is
required, in order to determine hourly Hg mass siors (see section 6.1.1 of this
protocol). The flow monitor shall be installedrtfféed, maintained, and quality-assured
according to 40 CFR Part 75.

4.2 Other Auxiliary Monitors and Measurements
4.2.1 Moisture Correction

If the reference method used for the emissiomigsheasures Hg concentration
on a dry basis, the stack gas moisture content atsstoe accounted for. In that case,
either: (a) determine the stack gas moisture contging a moisture monitoring system
that is certified according to 40 CFR Part 75;)ruyse the appropriate fuel-specific
moisture default value provided in 40 CFR 75.11(bdifferent ranks of coal are
blended and option (b) is chosen, use the lowdatuttenoisture percentage of any coal
rank in the blend in the emissions calculations.

4.2.2 Heat Input-Based Emission Rates and Pemgefaduction

If Hg mass emissions are to be expressed on anpatbasis (e.g., Ib/TBtu), or
if a certain percentage reduction of Hg must bealestrated, a method of quantifying
unit heat input is needed. Therefore, in additathe flow monitor and (if applicable)
the moisture correction method described in sestibfh and 4.2.1, above, a certified
diluent gas (C@or ;) monitor and a fuel-specific F-factor are requitedietermine the
hourly heat input rates. The diluent gas monit@ildte installed, certified, maintained,
and quality-assured according to 40 CFR Part 7& ¢setion 6.1.2 of this protocol). The
appropriate F-factor shall be obtained from sec8@5 or 3.3.6 of Appendix F to 40
CFR Part 75.

4.2.3 Electrical Output-Based Emission Rates

If Hg mass emissions are to be expressed in tefrakectrical output (e.g.,
Ib/GW-hr), measurements of hourly electrical load anit operating time are required in
addition to hourly data from the flow monitor anfdapplicable) the moisture correction
method described in sections 4.1 and 4.2.1, als®egection 6.1.3 of this protocol).



5. On-going Qualification

Following initial qualification, the owner or oor must continue to
demonstrate on an on-going 12-month basis (whichlmeaeither successive calendar
years or successive rolling 12-month periods) tthetHg emissions threshold value of
29.0 Ib per unit is not exceeded, in order for &, @noup of identical units, or common
stack configuration to remain eligible to use tistocol. To make these
demonstrations:

5.1 Data from the flow monitor and (if applicabiapisture data are used together with
the measured Hg concentrations from the emissgin #d retests described in sections
2 and 3 of this protocol, to calculate hourly Hgsmamissions (see section 6.1 of this
protocol).

5.2 The hourly Hg mass emissions are summed @oér £2-month period, to determine
whether or not the Hg emissions threshold has breeeded. The threshold has been
exceeded when, for the 12-month period:

5.2.1 The cumulative Hg mass emissions from aivighdial unit have exceeded 29.0 Ib;
or

5.2.2 The cumulative Hg mass emissions from athaitis part of a group of identical
units have exceeded 29.0 Ib; or

5.2.3 The cumulative Hg mass emissions measurad@¢@inmon stack have exceeded
29.0 Ib times the number of units sharing thekstac

5.2.4 The sum of the cumulative Hg mass emisdiams all stacks of a unit with a
multiple stack configuration have exceeded 29.@ib;

5.2.5 The cumulative Hg mass emissions from awitiit a main stack and bypass stack
configuration have exceeded 29.0 Ib.

5.3 If the Hg emissions threshold is exceededeasribed in section 5.2 above, the unit,
group of identical units, or common stack is didijieal from using this protocol.
However, in the case where a group of identicaisusidisqualified, the protocol may
continue to be used for any individual unit(s)he group for which the emissions
threshold was not exceeded.

5.4  When a particular unit or common stack configuraigdisqualified from using
this protocol, a mercury CEMS or a sorbent trap ibooing system may have to be
installed and certified within a reasonable amairime, to meet the on-going
monitoring and reporting requirements of an applieaegulation. Unless otherwise
specified by regulation or by the permitting auttyo{a) 180 days (minimum) should be
allowed to install and certify the monitoring systestarting with the first day after the
12-month period in which the unit, group of ideatianits, or common stack



configuration was disqualified from using this mrosdl; and (b) this protocol may be used
for reporting purposes until the monitoring systeas been certified or until the 180-day
window expires (whichever occurs first).

6. Calculations
6.1 Calculation of Hg Mass Emissions, Emission Rates, and Percentage Reduction.

Use the calculation methods in sections 6.1.1 tyincdi1.4, below, to
demonstrate compliance with an applicable reguidtiat requires a particular Hg
emission limit to be met or a certain percentagleicgon of Hg to be achieved, unless
other calculation methods are specified in the leggnun. To ensure that the calculation
methods in sections 6.1.1 through 6.1.4 are apphbeckctly, the missing data
substitution provisions of section 6.1.5, below sirloe taken into account.

Also, use the Hg mass emissions calculation methmosisctions 6.1.1.1 through
6.1.1.3, below for the required on-going demongtnstthat a unit, group of identical
units, or common stack configuration continuesualify to use this protocol (see section
5, above).

6.1.1 Hourly Hg Mass Emissions

6.1.1.1 Calculate hourly Hg mass emissions usongaEon 3A (for wet-basis reference
method measurements of Hg concentration) or Equad®(for dry-basis reference
method measurements), as applicable:

M, =KC,Q,t, (Equation 3A)

Where:

My = Hg mass emissions for the hour (Ib)

K = Units conversion constant, 6.236 x*t@b-scm/pg-scf,

Ch = Hg concentration from emission testing, wet §8gg/scm)

Qn = Stack gas volumetric flow rate for the hour,ustied for bias, if necessary (scfh)

t, = Unit or stack operating tifefraction of the hour, expressed as a decimal, (&.60
for a full operating hour, 0.5 for 30 minutes ofogtion, 0.00 for a non-operating
hour’, etc.)

M, =KC,Q,t, (1-B,) (Equation 3B)

2 “Unit operating time and “stack operating tinae defined in 40 CFR 72.2.
¥ When using Equations 3A and 3B, calculate thalgddg mass emissions on a clduiur basis. For
non-operating hours, the Hg mass emissions wiltoofrse, be zero.
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Where:

My = Hg mass emissions for the hour (Ib)

K = Units conversion constant, 6.236 x*t@b-scm/pg-scf,

Ch = Hg concentration from emission testing, dry dgig/dscm).

Qn = Stack gas volumetric flow rate for the hour,ustied for bias, if necessary (scfh)

t, = Unit or stack operating time, fraction of theur, expressed as a decimal (e.g., 1.00
for a full operating hour, 0.5 for 30 minutes ofogtion, 0.00 for a non-operating
hour, etc.)

Buws = Moisture fraction of the stack gas, expressea @scimal (equal to %43/100)

6.1.1.2 In Equations 3A and 3B, the term* a default Hg concentration value
derived from the required emission testing. Fahdast, the appropriate value of i€
determined according to sections 6.1.1.2.1 thrdugtl.2.6, below and is applied to each
hour, beginning with the first hour after completiof the test. There is one exception to
this. When a retest is triggered by a changeerctal rank of the primary fuel or when a
new coal rank is blended with the primary fuel, Waéue of G from the retest is applied
beginning with the first hour after the date andrhaf the fuel switch or the
commencement of fuel blending (as applicable).

6.1.1.2.1 For an individual unit that is not pafre. group of identical units, the value of
Cy, shall either be the highest Hg concentration nreaisin any of the test runs or 0.50
ug/scm, whichever is greater.

6.1.1.2.2 For a group of identical units, the eatdi G, shall either be the highest Hg
concentration measured in any test run, acrosssa#d units, or 0.50g/scm, whichever
is greater.

6.1.1.2.3 For a common stack configuration, tHaevaf G, shall either be the highest
Hg concentration measured in any of the test rufis5®ug/scm, whichever is greater.

6.1.1.2.4 For a unit with a multiple stack configfion, if testing is performed in the
individual stacks, the value of,@r each stack shall either be the highest vahiained
in any test run for that stack or 0.p§/scm, whichever is greater.

6.1.1.2.5 For a unit with a main stack and bypsask configuration, the value of, @r
the main stack shall either be the highest valdainéd in any test run or 0.5@/scm,
whichever is greater, except when the bypass s¢acted. When the main stack is
bypassed, the maximum potential Hg concentratioR@)shall be used in the
calculations. For the purposes of this protodw, MPC values shall be: (a) 9 pg/scm
for bituminous coal; (b) 10 pg/scm for sub-bitumisaoal; (c) 16 pg/scm for lignite;
and (d) 1 pg/scm for waste coal, i.e., anthracitencor bituminous gob. If different
types of coal are blended, use the highest MP@rfgrcoal in the blend (e.qg., if
bituminous and sub-bituminous coals are blendesl 10g.1g/scm).
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6.1.1.2.6 For a unit or common stack that is goetipwith a flue gas desulfurization
system or add-on Hg controls, use the appropriaiigevof G, from sections 6.1.1.2.1
through 6.1.1.2.5, for each operating hour in wipobper operation of the emission
controls is documented. However, for any operatiogr in which this documentation is
unavailable (e.g., during a control device malfiorcor when the control device is
bypassed), the maximum potential Hg concentratisrdéfined in section 6.1.1.2.5) must
be used in the calculations.

6.1.1.3 For the on-going qualification demonstnasi described in section 5 of this
protocol, use Equation 4 to calculate the cumudaltlg mass emissions for each 12-
month period (i.e., calendar year or rolling 12-tinoperiod):

M, =>M, (Equation 4)

Where:

M; = Cumulative Hg mass emissions over the 12-moetlog (Ib)

My = Hg mass emissions for clock hour “h” in the 1@nth period, from Equation 3A or
3B, as applicable (Ib)

n = Number of clock hours in the 12-month period

(Note Equation 4 may also be used to demonstrate ¢angal with a cumulative Hg
mass emissions limit specified in an applicableitagpn. If the compliance period is
other than 12 months, simply replace the wordsritidth period” in the Equation 4
nomenclature with the words “specified complianeaqa”).

6.1.2 Heat Input-Based Hg Emission Rates.

6.1.2.1 Use Equation 5 to calculate the Hg emmsgate in units of pounds per trillion
Btu (Ib/TBtu), for each unit or stack operating Hou

E., = My x10° (Equation 5)

" (HO()

Where:

Enm = Hg emission rate for the hour (Ib/TBtu)

My = Hg mass emissions for the hour, from EquatioroBAB, as applicable (Ib)

(HD = Heat input rate from coal combustion for the healculated from measurements
of stack gas flow rate, diluent gas concentratsomg moisture (if needed), or
appropriate substitute data values for these paeasjeogether with a fuel-
specific F-factor and an appropriate equation feattion 5.2 of appendix F to 40
CFR Part 75 (mmBtu/hr)

* “Unit operating hour” and “stack operating hoare defined in 40 CFR 72.2
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tn, = Unit or stack operating time, fraction of theur, expressed as a decimal (e.g., 1.00
for a full operating hour, 0.5 for 30 minutes ofogtion, etc.)
10° = Conversion factor from mmBtu to TBtu

6.1.2.2 If the applicable regulation requires atheput-based Hg emission rate limit to
be met over a specified averaging period (e.g., senth, year, rolling 12-month
period), use Equation 6 to calculate the averagesom rate.

Em = 2L (Equation 6)
n

Where:

Ewn = Hg emission rate for the specified averaginggaefib/TBtu)

Enm = Hg emission rate for unit or stack operatingiti in the averaging period, from
Equation 5 (Ib/TBtu)

n = Number of unit or stack operating hours indkeraging period

(Note Do notinclude non-operating hours with zero emissiorgat the average).
6.1.3 Electrical Output-Based Emission Rates.

6.1.3.1 Use Equation 7 to calculate the Hg emisgate in units of pounds per gigawatt
hour for each unit or stack operating hour (Ib/GY)}-h

- My x10° (Equation 7)

(Mw), (t,)

Where:

Eno = Electrical output-based Hg emission rate (IbA/@GkV

My = Hg mass emissions for the hour, from EquatioroBAB, as applicable (Ib)

(MW)y, = Electrical load for the hour, in megawatts (MW)

t, = Unit or stack operating time, fraction of theur, expressed as a decimal (e.g., 1.00
for a full operating hour, 0.5 for 30 minutes okogtion, etc.)

10° = Conversion factor from megawatts to gigawatts

6.1.3.2 If the applicable regulation requireselattrical output-based Hg emission rate

limit to be met over a specified averaging peried)( day, month, year, 12-month rolling
period), use Equation 8 to calculate the averagestom rate:
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E, =2 (Equation 8)

Where:

E. = Hg emission rate for the specified averagingople(Ib/GW-hr)

Eno = Electrical output-based hourly Hg emission fateunit or stack operating hour “h”
in the averaging period, from Equation 7 (Ib/GW-hr)

n = Number of unit or stack operating hours indkeraging period

(Note Do notinclude non-operating hours with zero emissiorgat the average).
6.1.4 Percentage Reduction of Hg

If the applicable regulation requires a certaircpatage reduction of Hg to be
achieved over a specified period of time (e.g., @aynth, year, 12-month rolling period),
follow the applicable procedures in sections 611through 6.1.4.4, below.

6.1.4.1 Fuel sampling and analysis, using the aaslisted in section 7 of this protocol,
is required to determine either the “inlet” Hg cemit of the coal or the gross calorific
value (GCV) of the coal. Coal sampling is requiogdeach day that the unit operates.
Collect the coal samples from feeders or otherasgrtative locations.

6.1.4.2 When multiple values of Hg content or G&¥ obtained over the specified time
period (e.g., 12-month period), use the arithmatierage of all valid sample results and
substitute data values in the calculations.

6.1.4.3 Percentage Reduction (Mass Basis)
6.1.4.3.1 Coal Consumption.

Use Equation 9 to determine the amount of coal amtda during the specified
time period:

(Coal), =t x10° (Equation 9)

Where:

(Coal), = Mass of coal combusted during the specified {i@eod (Ib)

(HI, = Heat input rate from coal combustion for hout iththe specified time period,
calculated from measurements of stack gas flow diigent gas concentration,
and moisture (if needed), or appropriate substitizita values for these
parameters, together with a fuel-specific F-faetod an appropriate equation
from section 5.2 of appendix F to 40 CFR Part 768tu/hr)
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t, = Unit or stack operating time for hour “h” inet specified time period, fraction of the
hour, expressed as a decimal (e.g., 1.00 for apdtating hour, 0.5 for 30 minutes
of operation, 0.00 for a non-operating hour, etc.)

GCV = Gross calorific value of the coal for the gfied time period (Btu/lb)

10° = Conversion factor from mmBtu to Btu

n = Number of clock houtsn the specified time period

6.1.4.3.2 Inlet Hg Mass

Use Equation 10 to calculate the “inlet Hg masgs”, the mass of Hg in the coal
combusted during the specified time period:

(Mass)y_co = (c )(Coal)p x107° (Equation 10)

Hg-coal

Where:

(Masshg-coa= Total mass of Hg in the coal combusted duregdpecified time period

(Ib)

Chg-coat= Measured Hg content of the coal combusted duhiagpecified time period---
see section 6.1.4.2, above---(ppm, mass basis)

(Coal), = Mass of coal combusted during the specified fi@eod, from Equation 9 (Ib)

10° = Conversion factor, ppm to Ib

6.1.4.3.3 Calculation of Percentage Reduction

Use Equation 11 to calculate the percentage tedtuef Hg achieved in the
specified time period:

Ma$ —COi - M H
(%R), . = (MasS); s =M, x100 (Equation 11)
(MaSS)Hg—ooal
Where:
(%R)mass= Percentage reduction of Hg achieved in the fipddime period, mass basis

(percent)
(Masshg.coa= Total mass of Hg in the coal combusted duregdpecified time period,
from Equation 10 (Ib)
M = Cumulative Hg mass emissions over the speciiined period, from Equation 4 (Ib)

® Calculate (Coal)on a_clockhour basis. For non-operating hours, (Hiad £, will be zero.
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6.1.4.4 Percentage Reduction (Emission Rate Basis)
6.1.4.4.1 Inlet Hg Emission Rate

Use Equation 12 to calculate the “inlet Hg emiss@te” for the specified time
period, in units of Ib/TBtu:

Mass
E =w x10° (Equation 12)

r n

> (H)t,

h=1

Where:

E; = Inlet Hg emission rate for the specified timeige (Ib/TBtu)

(Masshg.coa= Total mass of Hg in the coal combusted duregdpecified time period,

from Equation 10 (Ib)

(HD = Heat input rate from coal combustion for hout iththe specified time period,
calculated from measurements of stack gas flow déteent gas concentration,
and moisture (if needed), or appropriate substidate values for these
parameters, together with a fuel-specific F-faetod an appropriate equation
from section 5.2 of appendix F to 40 CFR Part 7618tu/hr)

t, = Unit or stack operating time for hour “h” inet specified time period, fraction of the
hour, expressed as a decimal (e.g., 1.00 for apdtating hour, 0.5 for 30 minutes
of operation, 0.00 for a non-operating hour, etc.)

10° = Conversion factor from mmBtu to TBtu

n = Number of clock hours in the specified timei@er

6.1.4.4.2 Calculation of Percentage Reduction

Use Equation 13 to calculate the percentage texatuaf Hg achieved in the
specified time period:

rate — @ x100 (Equation 13)

r

(%R)

Where:

(%R)ae = Percentage reduction of Hg achieved in the §ipddime period, emission rate
basis (percent)

E; = Inlet Hg emission rate for the specified timeipa, from Equation 12 (Ib/TBtu)

Enn = Outlet Hg emission rate for the specified tinegipd, from Equation 6 (Ib/TBtu)
6.1.5 Missing Data Provisions
Missing data substitution is required whenever asueed value of a parameter

needed to calculate the hourly Hg mass emissioggrhission rate, or percentage
reduction is not available. Use the following prdares, as applicable, to provide
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substitute data values when essential data frorarkigsion tests, CEMS, auxiliary
monitoring systems, certified backup monitoringteyss, reference methods, or coal
sampling and analysis are unavailable.

6.1.5.1 Hg Emission Tests

If the initial qualification test described in $ien 2 of this protocol is not
successfully completed by the compliance deadleeified in an applicable regulation,
use the maximum potential Hg concentration (aseefin section 6.1.1.2.5 of this
protocol) in the emissions calculations until tequired test is completed. If a retest
required by section 3 of this protocol is not sisstelly completed by the deadline,
multiply the value of ¢from the previous test by 1.5 and use the resuMane in the
emissions calculations until the required retesbispleted.

6.1.5.2 Auxiliary Monitoring Systems.

For the auxiliary monitoring systems (flow ratduént gas, and moisture), follow
the applicable missing data procedures in Subpaft4® CFR Part 75.

6.1.5.3 Coal Sampling and Analysis

If the results of the analysis of a daily coal skngye either invalid or
unavailable, use a substitute data value for tagt d he substitute data value shall either
be: (a) the average Hg content or average GCVplécable) from the previous 30 valid
daily samples; or (b) the average of all Hg contertECV values (as applicable)
obtained to date if the fewer than 30 valid histarisample results are available. If no
valid historical Hg content or GCV data are avdeatata are available, apply the results
of the first valid sample retrospectively to allssing data days.

6.1.5.4 Data Availability

Every effort should be made to obtain valid datd v minimize the use of
missing data substitution. Data availability ofestst 90 percent for all parameters is
believed to be both reasonable and achievable.

7. Analytical Procedures

For the fuel sampling and analysis described iti@e6.1.4.1 of this protocol,
use the following sampling and analytical metho8sample the coal using ASTM
Method D 2234-00, with Type | increment collecti@gnditions A, B, or C and
systematic spacing. Alternatively, coal sampley beacollected according to 40 CFR
63.7521(c). Use ASTM D 2013-04 to prepare the $esnfjor analysis. Determine the
Hg content of the coal using ASTM D 6722-01, ASTM®14-01, or ASTM D 3684-01.
Determine the GCV using ASTM D 5865-04 or ASTM Dr8102. More recent versions
of any of these ASTM methods may be used.
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8. Quality Assurance
8.1 On-going QA Testing of Auxiliary Monitoring System(s)

On-going quality-assurance (QA) testing of theikkary monitoring system(s)
shall be performed according to appendix B to 4R Gfart 75.

8.2 QA/QC Program

The owner or operator shall develop and implenaaiiality assurance/quality
control (QA/QC) program, as follows:

8.2.1 The reference method(s) used for the Hgseomdests and retests required by
sections 2 and 3 of this protocol shall be idestifand a copy of the test procedures shall
be kept on file. All test data, calculations amfresults shall be kept for at least three
years, in a format suitable for audit and inspexctio

8.2.2 For units and common stack configuratiomas tlave FGD systems or add-on Hg
emission controls, if parametric data are usecetdywproper control device operation,
the QA plan shall identify the parameters thatraomitored and the acceptable range of
values for each parameter. If data from a cedi$€)» monitor are used to verify proper
operation of a FGD system, the monitor shall béuihed in the QA plan.

8.2.3 For the auxiliary monitoring system(s), dall the applicable procedures in section
1 of appendix B to 40 CFR Part 75.

8.2.4 The QA plan shall include an explanatiothef procedures used for coal sampling
and analysis (if applicable). The results of akilcanalyses shall be kept on file in a
format suitable for inspection and auditing, fotestst three years.

9. Reporting Guidelines

Quarterly electronic reporting of data from the étgission tests and the auxiliary
monitoring systems is recommended, unless otherspeeified in an applicable
regulation or policy. If electronic reporting implemented, supporting information must
also be provided to enable comprehensive electanmditing of the emissions data. At a
minimum, the following data elements should be reggzbelectronically:

9.1 Unit Information
Report unit information, including, but not limit¢o, the unit ID number, the
maximum rated heat input capacity, the operatingegin terms of load), the normal

operating load(s), the type(s) of fuel combusted, the type(s) of emission controls. For
a group of identical units, assign a group ID nundre identify each unit in the group.
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9.2 Stack Information

For units that share a monitored common stackairitave multiple stack exhaust
configurations or bypass stacks, report the stBokumber(s) and show the unit/stack
relationships.
9.3 Monitoring System I nformation

Report information for each auxiliary monitoringsggm, including, but not
limited to, system location, parameter monitorggdfem and component ID numbers,
and component data (e.g., component type, manuéaxctaodel, serial number,
installation date, etc.).
9.4 Span and Range Information

Report span and range information for the auxilrapnitoring system(s).

9.5 Formulas

Report, as applicable, the mathematical formulasdhe used to calculate hourly
Hg mass emissions and Hg emission rates.

9.6 Operating Data

Report hourly unit operating data including, but lmited to, date and hour, unit
(or stack) operating time, unit load, and the tgp&iel combusted.

9.7 Emissions Data
9.7.1 Hourly Data
9.7.1.1 Raw Data

Report hourly Hg concentrations, derived from tbsuits of the required Hg
emission tests (i.e., the appropriatev@lues from sections 6.1.1.2.1 through 6.1.1.2.6,
above). Also report hourly data from the flow ntoniand from any other auxiliary
monitoring systems. Where bias adjustment is redureport both the unadjusted and
bias-adjusted values. Report the hour-by-hourgrgnmonitor data availability (PMA)
for all monitored parameters. Indicate which hpwdlues of each monitored parameter
are quality-assured and which ones are substiatte\élues.
9.7.1.2 Derived Values.

Report the hourly Hg mass emissions (from Equadi&ror 3B) and, if
applicable, the calculated hourly emission rates.
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9.7.2 Cumulative and Average Values

Report, as applicable, the cumulative Hg masssaris and/or average Hg
emission rates (e.g., quarterly and year-to-ddsdstor averages).

9.8 Test Data and Results

9.8.1 Report the results of all Hg emissions tastsretests required under sections 2
and 3 of this protocol. Indicate the value @fd@rived from each test.

9.8.2 Report, as applicable, detailed quality esste test data and summarized results,
for the following QA tests of the auxiliary monitog systems: calibration error tests,
linearity checks, and RATASs.
9.8.3 If applicable, report the results of alhcanalyses for Hg content and GCV.
10. Method Performance

These monitoring criteria and procedures have bpetied to coal-fired utility

boilers (including units with post-combustion enovsscontrols), having vapor-phase Hg
concentrations ranging from 0.@8/dscm to 10Qug/dscm.
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