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This chapter contains the test methods, procedanes source testing methodology
necessary for a Facility Permit holder to establshequipment or category specific
emission rate for a SQprocessauinit.

All required source tests for RECLAIM super comptianajor SOx sources and process
units shall be performed by testing firms/labor@®mwho have received approval under

the District's Laboratory Approval Program.

A. Test Methods

The Facility Permit holder of all RECLAIM SOx soes; when required, shall
source test each equipment using the following testhods and procedures
referenced in the District Source Test Manual ah@€EBR Part 60, Appendix A:

1 Determinations and measurements prior to sampling:

a.

Method 1.1 - sample points, stacks greater fifam. in
diameter

Method 1.2 - sample points, stacks less thannldn
diameter

Method 2.1 - flow rate, stacks greater than &2 in
diameter

Method 2.2 - flow rate, direct measurement

Method 2.3 - flow rate, stacks less than 1idiameter
Method 4.1 - moisture

EPA Method 19 - calculated flow

oxides concentration:

Method 100.1 - sulfur oxides, sulfur dioxide,rbom
monoxide, carbon dioxide, and oxygen

Method 6.1 - for sulfur oxides in stack gas with
ammonia present.

District Method 6.1 or Method 100.1 shall be dide

determine S@ stack gas concentrations, if ammonia is not

present in the stack gas. If ammonia is presetitarstack

gas, EPA Method 6 shall be used with the following

modifications :
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3.

The sampling system shall be all borosilicate oartpu
glass for any surface in contact with the sampke ya to
the silica gel. No flexible tubing may be usedwsn the
probe and impingers or between impingers.

An in-stack filter holder, constructed of borosilie glass
or quartz glass, shall be used in place of a glasd plug.
The filter holder must provide a positive seal aghi
leakage from the outside or around the filter. §hh
efficiency glass fiber filter shall be used. Thardsilicate
or quartz glass probe shall be heated and its texnye
maintained at greater than 225

Smith-Greenburg impingers shall be used insteadhef
midget impingers. The isopropanol impinger shall be
used. The first and second impingers shall coni#i@
milliliters of 3% hydrogen peroxide, the third inmgier
shall be blank, and the fourth impinger shall contalica
gel.

The probe shall be washed separately with 3% hyairog
peroxide and analyzed separately from the imping@&ise
results of the two analyses shall be summed toigeos
total SG catch.

All samples shall be treated with an ion excharggenrfor
NHs; interference. The ion exchange resin shall beyRex
R or equivalent.

Method 307.91 - for total sulfur compounds ielfgas

Oxygen concentr ation:

a.

b.

Method 3.1 - molecular weight and excess airection
factor.

Method 100.1 - sulfur oxides, sulfur dioxide,rbmn
monoxide, carbon dioxide and oxygen

Summary of Testing Requirements

The Facility Permit holder is required to sourcst tall Super Compliant major
SOx sources which opt to use an equipment sped@fiussion rate or

concentration limit and SOprocess units which opt for an category or equigme
specific emission rate as follows:

1.

Super Compliant Major SOx Sources
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Once a super compliant major SOx source has bgaoawd, the Facility
Permit holder shall:

A. source test the equipment once every four calemakaters if using
an equipment specific emission rate.

B. source test the equipment once every two calendateys if using
an equipment specific concentration limit. Thd s&ll include a
single 60 minute SOx concentration test and aivelaccuracy
audit of the fuel measuring device. If after tweays all tests show
compliance, then the testing frequency can be estit@ once per
year.

2. SOx Process Units

Emission factors are assigned to process units wWiekacility Permit is
issued. No source testing is required for a pcest, unless the Facility
permit holder opts for an equipment or categorycgigeemission rate.
The Facility Permit holder is required to determiae equipment or
category specific emission rate pursuant to subidini(D).

C. Testing frequency

The Facility Permit holders of major S@ources shall source test as part of their
quality assurance program. Process units shafiobece tested every time the
Facility Permit holder applies for an equipmentategory specific emission rate.

D. Guideines for Testing to Establish an Equipment or Category Specific
Emission Rate

1. For process units, the Facility Permit holdes hlae option of
calculating and reporting emissions based on anipetant-
specific or category-specific emission rate, whiglbased on the
average fuel sulfur content that is determined frsource test.
The equipment-specific or category-specific emissite shall be
used to determine compliance with the facilityls@dtions.

2. In order to establish an equipment specific siors rate for a
process unit without post-combustion control eq@epmthe fuel
sulfur content shall be measured once per week awguarterly
period. This quarterly measurement shall be reguivhenever an
alternative emission factor is established. [fph&cess unit burns
the fuel of which the sulfur content is treatedoprito the
combustion, the sulfur content shall be sourceetesit the
downstream of the sulfur treatment system. Thesorea data set
must pass the confidence interval test describe€hapter 4,
Subdivision D, Paragraph 6 to be considered valithe average
sulfur content shall be converted into an equipmspécific
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emission rate using equations provided in Chapte&ubdivision
D, Paragraph 4.

3. In order to establish an equipment specific siors rate for a
process until with post-combustion control equipméme exhaust
SOy concentration shall be source tested at the dogarst of the
control equipment at four different representatioperating
conditions of the proposed process unit. Suclnggshall be done
at least three times at each condition, but noseoutively. The
measured data set must pass the confidence intestallescribed
in Chapter 4, Subdivision D, Paragraph 6 to be idensd valid.
The average stack concentration shall be convettedan
equipment specific emission rate using the equstfmovided in
Chapter 4, Subdivision D, Paragraph 5.

4, For process units without post-combustion eqgeiptnman average
fuel sulfur content that satisfies the confidenceernval test
described in Chapter 4, Subdivision D, Paragraphst@&ll be
converted into an equipment specific emission rhte the
following equation:

For gaseous fuels,

ER¢ = Cig X 0.166 (Eq.23)

or

ER¢ = Gy X 2.86 (Eq.24)

For liquid fuels,

ER¢ = Gy X § x 166 (Eq.25)

where:

ERc = The equipment specific emission rate for gasewus
liquid fuel (Ib/mmscf or Ib/mgal).

Ckg = The average fuel sulfur content of gaseous fuel

determined form Eqg. 28 in Chapter 4, Subdivision D,
Paragraph 6 (ppmv).

Cka = The average fuel sulfur content of gaseous fuel
determined form Eqg. 28 in Chapter 4, Subdivision D,
Paragraph 6 (grain/108jt

Cq = The average fuel sulfur content for gaseous fuel
determined from Eq. 28 in Chapter 4, Subdivision D,
Paragraph 6 (percent by weight).

S = The specific gravity of liquid fuel.
k = The different type of fuel.
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Example Calculations:
€)) Equipment Specific Emission rate for processwithout post-combustion
control equipment,

A 5 mmbtu/hr boiler burns natural gas. The agersulfur content of the
gaseous fuel is 30 ppmv.

ERc = Gyx0.166
ER, = (30)(0.166)
= 4.98 Ib/mmscf of SQemission factor
(b) Equipment Specific Emission rate for process without post-combustion

control equipment, but with pre-combustion sulf@atment system

A 500 bhp ICE burns Diesel Oil. The specific graof the liquid fuel is 0.82.
The average sulfur content determined after conidenterval test came out tq
be 0.05% by weight, which is the treated sulfurtenh

ER | X § X 166

(.05)(.82)(166)

6.806 Ib/mgal of SPemission factor

5. For process unit with control equipment, the aadt SQ
concentration and exhaust oxygen or stack exhéustrate shall
be source tested at downstream of the control aggnp and shall
be converted to an equipment emission rate by btieedollowing
equation:

when the exhaust oxygen is source tested,

ER,; = PPMV x (20.9/20.9-b) x 1.662 X (Eq.26)
1013x Fyx V

when the stack exhaust flow rate is source tested,

ER; = PPMV x (C/d)x 1.662 x 10 (Eq.27)
where:
ERq = The equipment specific emission rate as spekifie

the Facility Permit (Io/mmscf for gaseous fuel or
Ib/mgal of liquid fuel)

k = Each type of fuel.

[ = [Each data source tested at each operatingtoomdi
PPMV = The stack concentration of g(ppmv).

b = The exhaust oxygen concentration determinea fro

the source test (%).

Fq = The oxygen-based dry F factor for each typeuef,f
the ratio of the dry gas volume of the products of
combustion to the heat content of the fuel (ds@‘/lo
Btu).

\ = The higher heating value of the fuel for eagtet of
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fuel.

The exhaust flow rate of the stack determimethf
the source test (dscf per unit time).

The fuel flow rate (mmscf per unit time for gass
fuels, mgal per unit time for liquid fuels).

O
I

The exhaust flow rate shall be determined in co@asisunit with
fuel flow rate. For example, if C is measured asfgber hour, d
shall be measured as mmscf per hour or mgal per hou

6. The criterion for acceptability of the averagelfsulfur content
shall be a 95% confidence interval that the tedtesl sulfur
contents shall be within 20% of the average fudfusicontent.
The average fuel sulfur content over a quarterlgopeshall be
determined according to:

n

C. = (1Un) >Ci (Eq.28)
i=1
n
S = [Z (Ci-CQ2/(n-1)]* (Eq.29)
i=1
CC = togrsSJ(MY2 (Eq.30)
|CC]
Cl@®) = (Eq.31)
Ce
where:
S = The standard deviation (wt. %, grain/108, for
ppmv).
[ =  Each weekly testing
n = The number of quarterly testing data points,

measured once a week, to determine the average
sulfur content throughout the quarterly period.

Ci =  The sulfur content (% wt., grain/100 ft3, qnpv)
determined at each weekly testing sampled on a
random basis.

CcC =  The confidence coefficient

t0.975 =  The tvalue determined from Table 4-A

Cc =  The average sulfur content (%wt., grain/130 dir
ppmv) determined over a quarterly period.

C. = The confidence interval with 95 % confidence
level (%)
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7. Category Specific Emission Rate for ProcessdJnit

a. For process units without post-combustion equipy@mte an
equipment specific emission rate has been establidr a fuel
source, such emission factor may be used as aocatggecific
emission rate for a group of process units whithse the same
fuel source.

b. For process units with post-combustion equipméiet Racility
Permit holder has, in lieu of an equipment speeéifrassion rate,
the option to establish, in the Facility Permitategory specific
emission rate.

i A category specific emission rate is an averagsgafpment
specific emission rates of a group of three or npooeess
units which:

l. are the same type of equipment, i.e. equipment
within a narrow range of rating, same manufacturer,
family of model, and emission characteristics;

Il. perform the same functions or processes;

M. meet the statistical limits of Subclause

(D)(7)(b)(i(II); and
V. are all located at a single RECLAIM facility.

A category specific emission rate must be apprdyethe
Executive Officer and listed in the Facility Perréfore it
may be used to determine compliance with the tgaili
annual emission cap.

il The category specific emission rate is determingdhe
following:

l. A minimum of three devices of the category must be
tested, and equipment specific emission rates
established for each of the three devices each
meeting the statistical test methods for equipment
specific emission rate in Paragraph (D)(6).

Il. The three equipment specific emission rates will
then be averaged to determine the category specific
emission rate. The aggregate 36 tests of the three
devices must pass a statistical "f-test" at a 95%
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confidence level for the category specific emission
rate to be considered valid.

Il Once the category specific emission rate has been
established, approved as valid, and listed on the
facility permit it can then be used to report enoiss
from the subject devices.

V. To add one or more devices to this category specifi
emission rate, the new devices must meet the ieriter
in Clause (D)(7)(b)(i) and the facility must source
test the new devices for one 30 minute run at each
the four loads the category specific emission rate
was established. The results shall then be s@nject
with the previous 36 tests, to the statisticaltést
and must meet at a 95% confidence level to be
considered valid and the category specific emission
rate applicable to the new devices.

Table4-A - Table of the Factor t,qs5,., for Obtaining One-Tailed Confidence
Interval for the Mean '

n* Lo az5 n* Lo az5 n* Lo az5
6 2.571 10 2.262 13 2.179
7 2.447 11 2.228 14 2.160
8 2.365 12 2.201 15 2.145
9 2.306

* The values in this table are already correctednfardegrees of freedom. Use n
equal to the number of individual values. 40 CFR BO, App B, Spec. 1.
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