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WEST VIRGINIA ADMINISTRATIVE REGULATIONS
Air Pellution Control Commission

Chapter 16-20
Series TP-2
(1988}
Subject: . TP-2 - "Compliance Test Procedures for Regulation II - 'To Prevent and

Control Partieulate Air Pollution From Combustion of Fuel in Indirect Heat

Exchangers™

Secticn 1. Géneral.
1.1. Scope.

It is the intent of and purpose of this-precedural rule to establish stack
testing procedures for determination of compliance with the weight emission standards
as set forth in the Commission's Regulation II - "To Prevent and Control Particulate
Air Pollution From Combustion of Fuel in Indirect Heat Exchangers'. ’fo this eng, it is
the intent of the Commission to adopt by reference, certain of the Reference Methods
and other test methods set forth in 10 CFR, Part §0, Appendix A [as of July 1, 19881
These methods set forth acceptable stack testing, calibration, and laboratory procedures
ineluding appropriste apparatus with provisions for certain minor exeeptions as delineated
in Section 6 of this-preeedursal rule.

1.2. Authority.

This rule is issued under the authority of the West Virginia Code, Chapter
16, Article 20, Section 5. This rule relates to West Virginia Code, Chapter 18, Article
20, Sections 1 through 13 inclusive.

1.3.  Filing Date.

This rule was sgdopted by the Commission on the dayv of

, 1988, and filed with the Secretary of State on the day

of , 1888,




..., .

1.4. Effeetive Date.

This rule shall become effective on the ) day of ,

1988,

Section 2. Definitions.

2.1. "Commission” shail-sregrmeans the West Virginia Alr Pollution Control
Commission.
2.2,  "Direetor" shall+reanmeans the Director of the West Virginia Air Pollution

Control Commissicn,

2.3. "Person” sha}l-meaainia_gg any and all persons, natural or artifieial, ineluding
any municipal, publie or private corporation organized or existing under the laws of this
or any other state or country, and any firm, partnership, or assoclation of whatever
nature.

2.4. "Owner/Operator" sha: --megnmeans the person responsible  for the Q
compliance of the fuel burning units subject to the provisions of the Commission's
Regulation IL.

2.5. "Test Team Supervisor® sheil-meanmeans the person, qualified by experience
or education, who is charged with supervising the stack test. This person is responsible
for ensuring the validity and correctness of the submitted test results.

2.8.  "Laboratory Official" shatb-meenmeans the person, qua_‘lified by experience
or education, who is charged with overseeing or conduecting the laboratory analysis of
the collected samples. This person is responsible for ensuring the accuracy and validity

of the laboratory results.

2.7. "Plant" shell-iaesnimesans and ineclude all fuel burning units, source

apparatus, deviee, mechanism, stack or structure used in the process of burning fuel or
other combustible material for the primary purpose of producing heat or power by
indirect heat transfer. For the purposes of this-preeedusal rule, all fuel burning units

are classified in the following categories:



. Type 'a' shail-mesmmeans any fuel burning unit which has as its

primary purpose the generation of steam or other vapor to produce eleectric power for sale.
b. Type 'D shail——mea—ngu_ggﬁ any fuel burning unit not classified as a
Type 'a' or Type 'e' unit such as industrisl pulverized fuel-fired furnaees, eyclons
furnaces, gas-fired and liquid fuel-fired units.
c. Type ¢! 5hﬁ%1-ﬁeaﬁ£li§g§ any hand-fired or stoker-fired fuel burning

unit not classified as a Type 'a' unit.

2.9. 'Similar Units" sheilsmeanmeans gll Type 'a’, or &ll Type 'b?, or all Type ‘e’

fuel burning units located at one plant.

2.10.  "Fuel" shall-resnmeans any form of combustible matter (solid, liguid, vapor,

confining particulate matter for the purpose of preventing or reducing ‘the emission of
this air pollutani into the open air.

2.12.  "Stack" shall-mreanmeans, but not be limited to, any duet, control equipment
exhaust, or similar apparatus, which vents gases and/or particulate matter into the open
air.

2.13. rvParticulate Maiter” shai-mearmeans any meterial except uncombined water
that exists in a finely divided form as a liquid or solid.

2.14.  "Discharge Point" sheilb-meanmeans the point at which particulate matter
is released irem a stack into open air,

2.15.  "Heat Input" shell--meanmeans the rate of heat release from all fuels fired
in all similar units vented by the test stack during the test run period.

a. 'Design Heat Input (DHI)' skell-mesnmeans the heat input level (in

MM Btu/hr) for which an individual fuel burning unit has been designed to be operated

during econtinuous operation,




b. 'Total Design Hest Inputs (TDHIY shs;}}——me&n_{n_e_%zli the sum of the
design heat inputs for all similar units located at one plant.

. ‘Normal Maximum Operating Load (NMOL)' shait-mesnmeans the sum
of the Design Heet Input levels {in MM Btu/hr)} of the similar unit{s) vented by the test
stack, uniess the owner/operator has elected to operate one or more of the similar
units vented by the test stack at or below a specified percentage of its Design Heat
Input level as part of a complianee program, permit, or consent order offieially accepted
by the Commission. In such event, the NMOL shelk-be-is the sum of the Design Heat
Input levels or fractions thereof as appropriate (i.e., NMOL = 0.75 DHI; + DHIgph

2.16. "Normal Operation™ when used in the context of fuel quality and
combingtions fired, sh&ﬂ--me&ninleigr_lg the type, quality, and combination of fuel(s) fired
which is representative of the fuel or fuel cembination fired, in the unit(s) tested, over
a reasonable period prior to the test, and the fuel or fuel combination which might
reasonably be expected to econtinue to be fired in this unit after the test, If the type
Q_f_'_fuel,V quality or combingtion used in the unit is variable, use the type, quality, and/or
combination fired in day-to-day operation which can reasonably be expected to produce
the greatest particulate matter loading to the control equipment (l.e., if coal is fired
eight months out of the year and gas is fired four months out of the year, coal is to
be burned during the test).

2.17. "ASTM™" sha%l—-mea—ngz_e_g_zls_ American Soclety for Testing end Material, 1918
Race Street, Philadelphia, Pennsylvania 19103,

2.18. "Sampling Plane! shaﬂ--meaﬂin_gggg the imaginary plane located perpendicular
to the gas flow in the duet or stack at the place selected for the extraction of the
required samplas.

2.19.  "Probe" sheib-mesnmeans the part of the pitobe assembly (nozzle, sample

tube, pitot tube, filter holder(s), sensor(s)), which precedes the last filter In the sampling
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train and conveys the sample gas and particulate matter from the nozzle inlet to the
last filter dise used for collecting stack particulate matter.

2.20.  "Primary Filter shaib--meanmeans the last filter used in the sampling train
to separate the particulate matter sample from the sampled stack gas.

2.21.  v"Prefilter” shail-mesnmeans a filter used in the sampling train prior to

the primary filter for the purpose of reducing the perticulate matter build-up on the
primary filter.
Section 3. Symbols,

3.1. Ab = (8¢) x (Va), ADb is the estimate of the weight of residue,

prior to use, in the acetone wash volume used (grams)

3.2. An = cross-sectional area of the sampling nozzle (ft2)
3.3. As = cross-sectional erea of the sampling plane (ft2)
3.4. ASTM = American Society for Testing and Materials”

3.5. B = percent moisture in the sampled gas, by volume, on a wet

basis, divided by 100 S

3.6. BE = the boiler thermal efficieney (percent)

7. C = 453.592 grams/pound

3.8. ©°C = _ _degrees Centigrade

3.9. efm = cubie feet per minute

3.10., CEM = continuous emission monitoring equipment

3.11. CO = earbon monoxide

3.12. CODy = ‘carbon dioxide

3.13. 4 = diameter of nozzle (inches)

3.14. DGR = dry gas meter reading: the sample gas volume meter reading

at meter conditions (ecubic feet)
3.15. ADGR = difference between two consecutive DGR's, the volume

sampled at each sampling point {cubic feet)




3.16. EA = execess gir fracticon

3.17, F-factor = a factor representing g ratio of the dry flue gases genersted
to the calorific value of the fuel combusted (dsef/106 Btu)

3.18. Fi = quantity of each fuel fired in a fuel burning unit during the

total test run period (in appropriate units)

3.19. ©CF = degrees Fghrenheit
3.20. Fp = combined correction factor for units and pitot tube deviation
3.21.  ft3 = cubic fest

3.22. ft/min feet per minute

3.23. gm = grams

3.24., hbd = average enthalpy of steam/water leaving boiler as blowdown
(Btu/lbm)

3.25. hi = average enthalpy of steam or other working fluid entering

the boiler of the fuel burning unit (Btu/lbm)

3.26. ho = average enthalpy of steam or other working fluid leaving the
boiler of the fuel burning unit (Btu/lbm) .

3.27. Aw = pitot tube differential reading (inches Hgl)

3.28. AHp = - indicated differentisl pressure when the test pitot tube is
used at the ealibrstion point

3,29. AHS = - indicated differential pressure when the standard pitot tube

is used at the calibration point

3.30. Hg = mercury

3.31. HI = heat input per fuel burning unit(s) (106 Btu per hour)

3.32.  HeS = hydrogen sulfide

3.33. AVl = higher heating value of the fuel on an as fired basis (in

Btu/Ibm)




3.34. HVi = average Btu value of each fuel used on an as fired basis, in
appropriate units (Btu/lbm, Biu/gal, ete.)

3.35. in. Hg = inches of merecury, pressure

3.36. ISKo = overall isokinetic factor, ratio of total actual sample volume
{(Q@m) to the total isckinetic sample volume {Qo0), both volumes adjusted to standard
conditions

3.37. ISKp = point isokinetie factor, ratic of the sctual sample volume to

the isokinetie sample volume

3.38. ®ISK 180 (I8Ko - 1)

3.39. Kp coefficient of deviation of the Type S pitot tube used in

sampling, determined by ecalibration

3.40. Ks = coefficient of deviation for a standard pitot tube

3.41. 1bf = pounds force

3.42. 1lbm = pounds mass

3.43. Ma = particulate matter obtained from the evaporation of the

acetone washings {(grams)

3.44, Mbd = average mass flow rate of blowdown (lbm/hr}

3.45. Mf = - particulate matter collected by filter(s) (grams)

3.46. Mg = molecular weight of gas sample on wet basis

3.47, mf = average mass flow rate of steam through the boiler {(lbm/hr)
3.48. mg = milligram

3.49. ml = milliliter

3.,50. Mn = Mf + Ma ~ Ab (grams), indicated weight of particulate rﬁatter

collected by the sampling train

3.51. n = number of items in a set of related items
3.52. Ny = nitrogen
3.53. Oy = oxygen




3.54.
3.595.
3.56.
3.57.

3.58,

sum of all extrgction times at all points sampled per run (min.)
atmospheric pressure {in. Hg)

ash fraction of the non-metered fuel on an as fired basis
gbsolute pressure of gas at meter (in. Hg)

average absolute pressure of the sampled gas at meter

conditions for the test run (in. Hg)

3.59.

3.60.

and 29.92 in. Hg (ft3)

3.61.

3.62.

Ps

gm

Qm

go

absolute pressure of gas in stack at sampling plane

actual sample volume for each sample point adjusted to §8 OF

sum of all gm for each test run (ft3)

volume of sampled gas for each point if isckinetie conditions

were maintained, adjusted to 68 OF and 28.82 in. Hg (£13)

3.63.
3.64.
3.65.
3.66.
3.67.
used (°F)
3.88.
3.69.
run (°F)
3.70.
3.71.

3.72.

Qo
Sd
T

At

Ti

Ts
Va
Vac
Vm

Vmstd

sum of all go for each test run #t3)

BT

--residue found in acetone blank (gm/ml)

pi, 3.1416
elapsed time at each ‘sampling point (minutes)

temperature of the primary out-of-stack filter holder, when

temperature of gas sample at volume meter for each point (°F)

average temperature of gas sample at volume meter for test

stack gas temperature (°OF)

volume of acetone wash (ml)

~vacuum (inches of mercury)

sum of all ADGR for the test run (ft3)
Vm corrected to standard conditions

1/(1 - B), ratio of wet gas volume to dry gas volume




3.76. W = We + Wd (grams), amount of HeO removed from the sampled gas

3.77. We = amount of water collected in the econdenser or impingers
(grams)

3.78. wd = ameunt of weater collected by the drying agent in the absorber
{grams)

3.79. % = percent

3.80, WVAPCC = West Virginia Air Pollution Conirol Commission
Section 4. Adoption of Test Methods, |

4.1, For determining compliance with the mass emission rates as delineated in
this Commission's Regulation I - "To Prevent and Control Particulate Air Pollution
From Combustion of Fuel in Indirect Heat Exchangers”, a person sheall utilize those
Reference Methods, in particular Meihod 5 or 17, as contained in 40 CFR, Part 50,
Appendix A [as of July 1, 1988] with the following amendments:

8. ?_I’_ir_n_@%be-—aﬂd filter media shall be maintained at, or about,

stack temperature. In-no--ease-shouldThe temperature of the prim_ai:lpaebe--e{' filter

media shall not -exceed thesethat of the stack except that in cases where sampling

follows a wet serubbing device the temperature of the primary filter may be adjusted to

a meintained temperature of up to 250 ©F,

br-—Isokinetie-eonditions 108%-+10% shell-bemaintained et cockh sampling
point,
bser The result of each compliance test is to be the arithmetic average
of three (3) complete sampling runs eonducted within & seven (7) day period.
e.&s A complete sampling run shall be one complete determination of the
total particulate matter emission rate through the test stack for which:
AL the minimum total sampling time is two (2) hours; and
B. the minimum totel sample volume is sixty (60) cubic feet

adjusted to 68 OF and 29.92 inches of Hg. Smaller sampling volumes and shorter sampling
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times may be approved by the Director on a case-by-case basis when necessitated by

process variables or other factors.

des  Any and all references in 40 CFR, Part 60, Appendix A, to the
madministreteor” is amended to be the "Director’.
In carrving out these methods for the purpose of determining mass emission

rates, it is understood that other Reference Methods contained in 40 CFR, Part 60,
Appendix A are integral parts of Methods 5 and 17 in particular, but not inclusive,
Methods 1, 2, 3, and 4. |
Section 5. Unit Load and Fuel Quality Requirements.

3.1. All compliance test runs, which are to be included in the test result for
a unit or a specified number of units, shall be condueted while the unit or group of units
is operated at or above the normal maximum operating load for the specified unit or
group of units; while fuel or combinations of fuel representstive of normal operation
gre being burned; and under such other relevant conditions as the Director may speecify
based on representative performance of the specified units,
Section 8. Minor Exeeptions. |

5.1. In the interest of praectieality, the Director or his designee may allow
minor execeptions, not related to test site safety, to the specifications of these methods,
if the Director or his designee concludes that in & particular case, the granting of such
exception would not invalidate the test results. If such exceptions are granted, alternate
specifications may be prescribed.

6.2. If an exception as described sbove is granted, the scope of the exeeption
and any alternative specification preseribed wilshall be recorded in a letter of exception

signed by the authorizing official. A copy of suech letter of exception shall be attached

1o the test report.
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Section 7. Pretest and Post Test General Requirements.
7.1. The owner/operator required to conduct tests and his test ceonsultants

mustshall become familiar with the reguirements of Regulation II - "To Prevent and

Control Particulate Air Pollution From Cembustion of Fuel in Indirect Heat Ezrrrc_changers",r

Reference Methods as contained in 40 CFR, Part 60, Appendix A, and the reqpirements
es delineated in this-precedural rule, inciuding &ll forms, equations, and definitions.
Questions of interpretation, applicability, or exception, musishall be resolved with the
Director or his designee pricr to condueting the tesi. |

7.2. When a compliance test conducted in aceordance with this—preeedursd rule
is required, the owner or operator of the affected unit(s) willshall be notified in writing

by the Director or his designee. The notice wilshall prescribe the following:

a. the unit(s) to be tested;
b. the identification number to be assigned to the test;
c. the date by which the test is to be completed and the test report

submitted; and
d. the person, if other than the-Direetor, to whom the fest report is
to be submitted, and with whom questions concerning the test procedure may be resolved.
Test report forms (see Appendix) for filing the results of the compliance test are
available from the Commissicn on request.
7.3. At least thirty (30) days prior to each compliance test, a test protocol

mustshall be furnished to the Director for his review and approval and srustshall include

as a minimum, the following information:
a. Identification and deseription of the unit(s) that are to be tested.
b. A discussion of the manner in which the unit(s) wﬂlg@gl_l be operated
during the test periods with respect to operating loads, representativeness of fuel(s)
fired, operating temperatures, and other facteors whieh may affect emissions,

c. A desecription or listing of unit and control equipment data that

#ilishall be monitored and recorded. during the test runs,
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d. A deseription of test methods and equipment that w—i&lﬂg}l be
employed with requests for approval of any variances to test method procedures or
sampling equipment designs set forth under these rules.

e. A drawing of the stack or duct sections where samples wﬂlggﬂl be
taken showing distances to upstream and downstream gas flow disturbances or bends
gnd changes in duet or stack cross sections.

f. A drawing of the test plane(s) showing dimensions and number and
location of sampling (treverse) peints.

g. The sampling time at each traverse point and total sampling time
fer each test run. If the sampling time per traverse point is to be less than five (5)
minutes, comments #ustshall be writteninceluded concerning the variability of gas flow
and temperatures during the shorter sampling time and how the sampling rate wﬂi@l
be monitored and adjusted to maintain isokinetic conditions, -

h. The minimum volume (SCF)} of gas that wﬁlgi;:gll be sampled per test
run.

i The nName of the person to contact concerning the scheduled tests
and affilistion of personnel who witlshall actually conduect the tests.

i A copy of the laest individual stack registration approved by the
Director in accordance with Sub-seection 3.1 (b) of the Commission's Regulation II.

K. A statement concerning where the laboratory anslyses are to be

conducted and a deseription of the chain of custody for collected samples,

L. The anticipated date that subject testing is to be performed.r

7.4.  Notification of the actual dates upon which compliance testing will be
conducted m&s@@g&l be provided to the Director, in writing, no later than fifteen (15)

days prior to the date of the {irst fest run so that he may, at his optien, have an

observer present during the test runs and sample analyses. Suech notification may be

submitted with the test protocol, however the actual date of initial testing shall not

be less than 30 days from date of protocol submittal. Within constraints imposed by

available Taeilities,
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copies of test field data sheats, laboratory sheets, unit operating logs and similar
relevant data collected during the test runs shall be provided to the WVAPCC observer
upcn request at the conclusion of the tests. Any such data or other information so
made available shall be treated as confidential upon request by the operator and shall
not be made available to the public. The owner/operator shall place the word
nconfidential" upen all such information whieh is gathered and retained by the WVAPCC.
If facilities and circumstances allow, the WVAPCC test cbserver shall, at his option,
observe the laboratory analyses.

7.5. A compliance test report providing the information summarized below and
any additional information that the Director may require shall be submitted to the
Director within sixty (60} days of the completion of the compliance testing.

a. General Information
A. Plant name and loestion
B. Units/stacks tested
C. Name and address of company performing the tests
D. Test dates and times
b. Report Certification
The following persons frustshall certify that the test report contains

true and accurate information:

A, Test team supervisor
B. Reviewer of test report (if applicable)
C. If test is performed by source owner, the report ﬁa-us{ir_la_ll

glso be certified by faecility ownerfoperator

c. Test Summary
Al Description of emissions sources/stacks tested
B. Purpose of test
C. Pollutants measured

.._13_.




D. Operating data
(&) Unit(s) configuration and air pollution control equipment
flow diagrams. N
() Summary of operating perameters including steam or

electrical production rates and cother relevant parameters mesgsured and recorded and/or

caleulated for test periods shewldshall be attached to the report.

() Pertinent control eguipment and operating data

recorded and/or calculated for the test period should be attached to the report. As

each boiler operation and assoeiated control equipment normally presents a unique case,

pertinent data shall be determined on a case-by-case basis.

{d) Description of any unusual or non-typieal ‘operating
mode, fuels, soot blowing, blowdown, ete. oceurring or used during the tests.
d. Test Results -

AL Mass emission test results with emissions reported in units of
the applicable standard and in pounds per hour..

B. Visible emissions test results, if applicable, as measured by
observer or transmissometer. If observed by perscnnel from test compeany or plant,
evidence of observer's certifieation shewddshall be attached to the report.

C. Deseription of collected samples (if such information is deemed

to be useful).

D. Description and discussion of real or apparent errors involved

in test or process measurements, analysis, ete.

e. Test Procedures
A, Description of test equipment inecluding drawing of sampling
train.
B. Deseription of test procedures emploved with detailed

documentation of any deviations from methods required by this-preesdured rule.
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C. Description of analytical procedures employed with detailed
documentation of any deviations from methods required by this-precedurs] rule.

D. Dimensioned drawing of sampling port lccation showing
distances to upstream and downstream gas flow disturbances.

E. Cross-sectional drawing of sampling plane showing location
end numbers or other designations of sampling points.

f. Appendix

A. Copies of original field data sheets from test runs.

B. Copies of original log sheets, strip charts and other process .
or control equipment data recorded during tests. These attachments shewldshall be

certifiad by e responsible plant oificial. As each boiler operation and associated contrel

equipment normally presents a unique ecase, pertinent data shall be determined on a

case-by-case basis,

C. rLaboratory reporti ineluding chain of custody.

D. Description of test equipment calibration proeedures and
calibration results for test equipment used.

E. Desecription of ecalibration performed on devices recording
important operating data during the tests.

F. Copies of strip charts or other original ocutputs from
eontinuous emission monitoring (CEM) equipment on the tested source and deseription
of CEM system calibration and operation prior to and/or during tests.

3. QOriginals of any visible emission readings taken during test
period.

H. Copies of relevant correspondence such as WVAPCC letters
approving test method variances.

1. Names and titles of persons involved in the test including

gampling team members, company personnel, and outside observers.



¥ r-—The -result--of~caeh-requesied -comphianee—test-is- 1o -be--the-erithmete
average-of-three -3 complete -sumpling-tuns-eonducted ~withinone seven{7)-day-veried;
as-preseribed-by-this-procedure,

7.6 Subjsct to the provisions of Seetion 6 of this Rrule, Minor Exceptions, a
complete sampling run is one complete determination of the total particulater m;atter
emission rate through the test staek for whieh:

fr--—--the-miaimum-total-sampling timeis-two-3) hours;

r-———-the-mintmum-sample—thre-at-each-peint ~is-five-{5)-minuies:

a.es  the composite particulate matter sample is extracted from the duect
or stack at a location and from the number of sampling points preseribed in Method 1 of
4) CFR, Part 60, Appendix A [as of July 1, 1988];

b.é  the sampling equipment and its method of operation for eollection
of particulate sample meets the criteriz and requirements preseribed in Method 5 or
Method 17 of 40 CFR, Part 60, Appendix A [as of July 1, 1988

¢er  the overall sempling ratelis within + 10% of the overall isokinetic
sampling rate, as caleulated in Method 5 or Method 17 of 43 CFR, Part 60, Abpendix A
[as of July 1, 1988]; whichever is applieablei--a{}é-%h&%--the-fieek-iﬂe{ée—i‘a{ée—%e{h-e&eh
ndividual--sarpling-petat-is—within-peint-—+-10%-of-the-sample-rate -also;

d.f.  the stack gas components data is determined as prescribed by
Methods 3 and 4 of 40 CFR, Part 60, Appendix A, [as of July 1, 1988%

e.gz  the other provisions of this-preeedursl rule are met and sufficient
heat input and fuel quality data is provided to verify that the requirements of Sub-
section 7.6;fh—.~ below are met; and

f= sufficient data and commentary is provided with the submitted test

report forms to allow the Director or his designee to evaluate the reported test results

and the conditions under which they were obtained.
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Section &  Heat Input Datg Measurements,
8.1. General,
. The data measurements required to determine the total heat input
to the fuel burning unit(s) vented by the test stack during the test run period depends
on the computational method applicable.

This preeedurerule prescribes three (3) computational methods:

Method 1H - TFuel Use Basis
Method 2H - Steam Bslance Basis
Method 3H - TFlue Gas Anslysis Basis

The test supervisor is to submit data on the heat input(s) based on
the Fuel Use Basis (Method 1H) whenever coal scales or other fuel meters, as appropriate,
are available,

If the appropriate fuel metering device(s) eare not available,
Method 2H ~ Steam Balance Basis is to be used.

For all iest rung also submit data on the heat inpui(s) based on
Method 3H - Flue Gas Analysis Basis, in addition to the data required by Methed 1H
or 2H, whichever is applicsble.

b. The following Sub-seections detail the specific data required for each
method and the means of obtaining these data.
8.2. Fuel Use Method (1H).
a. This computationgl method reguires:

A. The measured amount of all fuel(s) fired in the fuel burning
units during each test run period, as determined by continucus coal scales or equivelent
and/or oil flow and/or gas meter(s). When gas is fired, the temperature and pressure
of the gas meter(s) are needed,

B. The average moisture, ash, sulfur, volatile matter, and Btu
value(s) of fuels fired in the fuel burning units during the test run period is tc be

determined and reported as follows:
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(a) For ccal:

(A) Obtain g representative sample of the eoal fired
in each fuel burning unit during the test run period. This sample is to be obtained in
accordance with the Commercial Sampling Procedure of ASTM: Method D 2234-78 or
its latest revision. Consult this ASTM standard for details of the required procedures.

Sampling and snalysis of coal entering bunkers or silos feeding the fuel burning unit to

be tested is alsc acceptable provided that ASTM requirements are met and that such

sampling/analysis properly represents the quality of the coal burned during the test

(8} Prepare the reduced gross sample,‘ obtzined
above, for laboratory analysis in accordance with ASTM: Method D 2013-72, "Preparing
Coal Samples for Analysis" or its later revision. Consult this ASTM standard for details
of the required procedure. In this ASTM method, further amplification’is given to the
methods of reducing the gross sample to a laboratory sample and preparing the laboratory
analysis. The laboratory sample is so prepared that 100% of the coal sample w—ﬂl§1_1§_1_1
pass through a No. 60 {250 micron) sieve. The final produet is thoroughly mixed prior
to extraeting analytical samples.

(C) Extract an analytical sample from the laboratory

sample end determine the moisture, ash, and velatile matter content of this sample in

accordance with ASTM Method D 3173-73 or ASTM Method D 2961-87 (Moisture), ASTM

D 3174-82 (Ash), and ASTM D 3175-82 (Volatile Matter) or their latest revisions. Consult

these ASTM standards for details of the required procedures. In these ASTM methods,
procedures are prescribed for determining the moisture, ash, and volatile content of
the sample.

(o Extract another analytical sample from the
laboratory sample and determine the Btu content of the sample in accordance with
ASTM: Method D 2015-77 "Gross Calerifie Value of Solid Fuel by the Adisbatie Bomb
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Calorimeter” or its latest revision. Consult this ASTM standard for details of the
required proeedure,

(E) Extract another analytical sample from the
laboratory sample and determine total sulfur content of the sample in accordgnce with

ASTM Method D 3177-75 "Test for Total Sulfur in the Analysis Sample of Coal and

Coke" or ASTNI_ Method D 4238-85 or their latest revisionsits-lstest-pewision. Consult
these ASTM standards for details of the required procedures, -

(F) Send & sealed and marked one pint sample of
the laboratory sample representative of the gross sample, to the Commission with the
test report, If drying was used in reduecing the gross sample to the laboratory sample,
indieate the percent loss of moisture during this process. For each container provide
the test identification number assigned by the WVAPCC in accordance with Sub-seeticn
7.2.b of this rule and the test run number, )

(b) For Fuel Oils:

Determine the supplier's name and address, and the
specifications for the o¢il supplied. Use the supplier's specifications when aveailable for
the ash content and Btu value of the oil. When such specifications are not available,
determine the grade of oil fired, by referring to any Standard Engineering Handbook.
As such the Handbook and appropriate edition should be properly identified, for inelusion
as part of any results submitted to the ageney for the ash, sulfur and Btu values. Send
an eight ounce, sealed and marked, sample of the ¢il fired during the test to the
Cemmission with the test report.

{e) For Natural Gas:

Determine the supplier's name and address, and the

specification of the natural gas supplied. Use the supplier's specification for the Btu

value of the fuel, Ash mayv be considered negligible,
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{(d) Other Fuels:

Determine the name and sddress of the supplier(s} or
producer(s) of any other materials fired during the tesi run period. Determine the
source(s) of the fuel(s). Use the supplier(s)!/producer(s)’ specifications for the ash,
sulfur, and Btu value. When such specifications are not available, resolve with the
Director or his designee, the method which wishall be used to determine these values,
prior to conducting the test. Submit an eppropriate small sample of the fuel fired, if
other than a gas, to the Commission in a sealed and marked sample container.

8.3. Steam Balance Method (2H).

This method requires a materials balance and inlet and outlet water/steam
or other media pressure and temperature data during the test run period, for the boiler(s)
of the fuel burning unit(s} vented by the test stack.

a. Measure the mass flow rate of all water/steam or other media
flowing through each boiler, ineluding blowdown.

b. Measure the inlet and outlet pressure and tempe:;ature of each
water/steam eireuit, ineluding blowdown.

e, Construet a flow diagram of the water/steam or other media flow
eircuit(s) on Form THI-II (2H). Record the measured data on this form, indieating the
data points on the diagram.

d. Determine the boiler manufacturer!s name and address, and the boiler
ivpe and model number. From the manufaciurer's specification, determine th_e boiler(s)
thermal efficiencies. If suech specifications are not available, describe in detail the
basis and method of selecting the value used.

8.4. Flue Gas Analysis Method (3H).

a. This method involves determining the heat input for the boiler(s) of

the fuel burning unit(s) vented by the test stack utilizing:

A, Appropriate F-factors as contained in 40 CFR, Part 50,

Subpart D [as of July 1, 1888]; end
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B. Total volume of stack gas discharged through the stack during
the test run: and

c. The average excess air discharged [O9% or CO9%] through
the test stack during the test run period.

b. Appropriate P-faetors are fo be obtained from 40 CFR, Part 50,
Subpart D [as of July 1, 1988], unless carbon content of fly ash or bottom ash exceeds
five (5) percent on a per weight basis. In these cases, consult the Director or his
designee prior to conduecting the test to determine and resolve a suitable F-factor
adjustment,

c. Total Veolume of Stack Gas.

The total volume of stack gas is determined from:

A, Volume meter readings obtained during subject test run and
recorded on Form TD: Test Run Data Sheet for each test run.

d. Stack Excess Air,

A, For low nitrogen content fuel(s) (eoal, fuel c¢il, natursl gas),
the stack excess air can be computed from the data obtained froem the Orsat analysis
and recorded on Form TOA ~ Laboratory Data Sheet (Orsat) for each test run. If blast
furnace gas, producer gas, or other fuel(s) of high nitrogen content are used, consult
the Director or his designee prior to conducting the test to determine and resolve a
suitable method of determining the excess air when suceh fuel(s) is burned.

Section 9. Computations and Data Analysis.

This section prescribes the computational method to be used in eomputing
the particulate matter stack emission rate for the test and evaluating the supporting
test data. Perform the computations and analysis presecribed in this section for the
dats obtained from each test run which is to be part of the submitted test resulis.
Record the measured data and the appropriate computations on the designated test
report forms, a copv of which is in the Appendix. Submit sufficient commentary with
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the test report data to fully deseribe the conditions under whieh the data was obtained
end any factors which might affeet the evaluation of the test results,
9.1.  Particulate Matter Sample Weight Determination. (Form TLP -~ Laboratory

Data Sheet (Particulate)).

Mf = particulate matter (grams) collected by the primary filter,
including any prefilter if used

Ma = particulate matter (grams) obtained frem the eveporation of
the acetone washings of the internsl sampling train surfaces exposed to the particulate
sample prior to the primary filter

Ab = particulate matter residue (grams) in the volume (Va) of
acetone wash used for Ma above, as determined by the acetone blank anealysis [i.e., Ab
= (Sd) (Va); where Sd equals the residue found in the acetone blank analysis in gm/ml,
and Va equels the volume of scetone used in the acetone wash for Md abovel

Mn = Mf + Ma - Ab = the indicated weight of particulate matter
collected, in grams

9.2, Moisture Determination. (Form TLH: Laboratory Data Sheei - Moisture;

Forms TD; Test Run Data Sheet).

Record all measured and caleulated data on the appropriate forms. Compute
and record the following:

Vm = (ft3) the sum of all ADGR for the run, where ADGR is
equal to the indicated amount of gas sampled at each point during the extraction interval

Tm = - (OFR) average temperature of the dry gas meter during the
test run. Tm = average dry gas meter temperatures (°F) at esch sampling point.

Pm = (in. Hg) average absolute pressure at the dry gas meter during
the test run. Pm = the average absolute pressure at the dry gas meter fer each sample
point, where Pm = Pb - Vac; Pb = barcometrie pressure, Vae = meter vacuum,

We = amount of water collected in condenser or impingers {grams)

=29

HHER




wd = amount of water ccllected by the drying agent used after
the condenser or impingers (grams)

W = We + Wd (grams)

B = percent meisture in the sampled gas by volume on a wet

basis, divided by 100 -

B = - W / |[ 374 Pm Vm ] w
| Tm + 460
|
w = moisture correction faetor; ratio of the velume of wet sample

gas to the volume of dry sample gas
W = 1/ 1 - B)
8.3. Sample Gas Density and Execess Air Determination. {Form TOA - Laboratory
Data Sheet (Qrsat)).
a. Gas Density.
A, Record the Orset analysis for all three runs on Form TOA
(Laboratory Data Sheet) on lines 1 through 8. Compute and record the average value
of COg, O3, CO and Ny for each run on line 10 or the value of these components of
the composite sample, if obtained (optional), on line 11.
B. Transeribe the values of w (moisture correction factor) from
Form TLH to Form TOA in blocks 12 for each run. Transcribe the values of B, the
percent water (wet basis) from Form TLH to Form TOA in column 13, line 14, for each run.
C. Correct the average component volumetrie percentages, dry
basis (line 10), to volumetric fractions (wet basis), by dividing by 100w and enter these
values on line 14 for each test run.
D. Multiply each of these volumetrie fractions (wet basis ~ line
14) by the corresponding molecular weights on line 15 and enter the vealues on line 16.
E. Enter the sum of the values on line 16 for each run in the

appropriate box on line 17, the apparent molecular weight of the wet gas (Mgh
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F. Determine the wet gas density for each run by dividing the
molecular weight for the run (on line 17) by the number 29 and enter this quotient in
the appropriate bex on line 18.

b. Excess Air.

Compute and record the excess air fraction for eaeh run using the
average dry gas analysis from line 10 and the fprmula shown on line 20, Record the
excess air fraction (EA) in the appropriate box on line 19.

Note: The execess air fraction eguation presented on line 20 of Form TOA is not
applicable when producer gas, blast furnsce ges or other fuels high in nitrogen content
are used.
9.4, Actual Sample Gas Voiume Determination. (Form TD: Test Run Data Sheet),
a. For each point sampled during the run compute the actual volume
drawn through the sampling nozzle adjusted to standard conditions of 68 OF and 29.92
inches of Hg as indieated below:
qm = Actual sample volume (in cubic feet) drawn through

the sampling nozzle for each sampled point adjusted to 88 OF and 29.92 inches of Hg.

am = (Apar) (w) - 528 : Pm
T+ 460) 9.5
WHERE,

A DGR, w, Tm, and Pm are defined in Sub-section 9.2 of this
section and are recorded on Form TD.

b. . Record the computed values of gm for each sampled point on the
appropriate line of the column labeled gm on Form TD. Sum the values of gm for all
points included in the run and enter this value (@m) in the block so labeled.

8.5. Isokinetie Sample Volume Determination. (Form TD: Test Run Data Sheet),

a. For each point sampled during the run, compute the volume of sample
gas (adiusted to B8 OF and 29.92 inches of H_g) that would have been drawn through

the sampling nozzle if isokinetic eonditions were_maintained, as indicated below:
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qo = Isckinetic sample volume, the veolume of sampled gas
(in cubie feet) for each sampled point, if isokinetic conditions were maintained, adjusted
to standard conditions of 68 ©F and 29.92 inches of Hg. For conditions where static
pressure in the duct or stack being tested is more than 20 in. HoO, consult with Director

or his designee,

© = 60 (528) (Fp) (Am) - | _A\ H 15 Ay
L Ts + 460 |
WHERE,
Fp = combined correction factor for units and Pitot tube

deviation:
Standard tube = 2,80 (units) x 1.00 (deviation) = 2.80
Type 5 tube = 2.90 (units) x 0.83*(deviation) = 2.41
*Note: The deviation for the Type S tube may vary for
different sampling configurations and should be determined by calibration against a
standard pitot tube for each Pitobe arrangement per Method 2 of 40 CFR, Part 60,

Appendix A [as of July 1, 19881

An = the cross-sectional area of the sampling nozzle in (ft2)
AH = Pitot tube differential reading®* in inches of HyO
*%*Note: If the particular pitot tube differential indieator used

is calibrated to give a reading of the square root of A B (‘/ZE), change the _heading
of the n AH” eolumn on Form TD toV AH and modify your ecomputations -fo-r go &as
appropriate.

Ts = Average stack gas temperature (in °F) at each sampled
peint during the extraetion time at that point.

At = elapsed time at each sampling peint (minutes)

b. Record the computed wvalues of go for each sampled point on the

appropriate line of the column labeled Qo on Form TD. Sum the values of go for all

peints Included in the run and enter this value (Qo) in the block so designated.




2.6. Fractional Isokinetic Rate Determination. (Form TD: Test Run Data Sheet).
a. For each point sampled during the run, compute the point isokinetle
factor (ISKp), whieh indicates the average degree of devietion from isokinetic eonditions
during the sampling {(extraction) tirme at that point., ISKp is computed as follows:
ISKp = the point isckinetic factor, the ratio of the sctual
sample volume to the isckinetic sample volume, both volumes adjusted teo standard
conditions of 88 ©F and 29.92 inches of Hg

ISKp = I am

L @

WHERE,

gm is defined in Sub-section 8.4 and qo is defired in Sub-section
9.5 of this p&P%EEEE, both \_ralues are recorded for each point on Form ﬁTD.

b. Receord the computed values of 1SKp for each sampled poiAnt on the
appropriate line of the column labeled ISKp on Form TD. The value of ISKp for each
sampled point should not vary greatly from the overall isokinetic factor for the run ISKo.

c. For esch run, compute the oversll isokinetic factor (I3Ko), whieh
indicetes the overall degree of deviation from isokinetic conditions during the run, and
whieh is used in the weight emission rate computations of the next section. ISKo is
computed as follows:

ISKo = the overall isokinetie factor, the ratio of the total
actual sample volume to the total isokinetic sample volume, both volumes adjusted to

standard conditions of 68 OF and 29.92 inches of Hg.
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ISKo = { Qm }

WHERE,
Qm is defined in Sub-section 9.4 and Qo is defined in Sub-section
d. Record the computed value of ISKo for each run in the‘ block so
designated cn Form TD., If the value of ISKo is ouiside the range of 0.9 to 1.10, reject
the run result.

e, Compute the value %ISK as follows: retain the sign and record on

Form TR-II: Summary of Test Run Results.

%ISK = 100 [ISKo - 1]

9.7. Particulate Matter Emission Rate Determinstion. (Form TD: Test Run
Data Sheet, Form TR-I: Summary of Test Run Results). )

The particulate matter emission rate for each run is computed from the

following equation:

M(PYR = Mn - As - 80 - _1
C An o ISKo
WHERE,
M{P)n = the particulate matter emission rate (in pounds per hour) for
the test run
Mn = Mf + Ma - Ab Indicated weight of particulate matter (in

grams) collected by the sampling train.

C = 453.592 grams/pound
As = the cross-sectional area of the sampling plane (ft2)
An = the cross-secticnal area of the sampling nozzle (f12)
60 = 60 minutes per hour
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8 =- the sum of all extrsction times at all points sampled per run
(the sum of A‘Us:). The total sampling time, not including movement time from port
to port.

ISKo = Qm/Qo = the overall isckinetic faector for the run. The ratio
of total setual volume sampled to the total isckinetie volume, both values adjusted to
68 OF and 29.92 inches of Hg on a wet basis.

The values of Mn, As, An, &, and 18Ko for each run are recorded on
Form TD: Test Run Data Sheet,

Record the value of M(P)n for each test run on Form TR-II: Summary of
Test Run Results.

9.8. If more than one sampling plane was required to evaluate the total stack

emission rate, perform the computation specified in 9,7 of this rule for each sampling
plane, then sum the values of M(P)n for all sampling planes used. Record the total
emission rate for each run (2ll sampling planes) on Form TR-~II as above, then compute
the average stack emission rate for the test., Note the number and designations of the
sampling planes used under commentis. If more than one sampling train was used
simultaneously to sample the required number of sampling points at one sampling plane,
the values of Mn, Qm, and Qo are the sum total values for gll the sampling trains used
for the one sampling plane.
9.9, Heat Input Determinations.
(Forms THI-II: Healt Input Data Sheets: Form TOA; Laboratory Datla Sheert {Orsat);
Form TR-I: Summary of Test Run Results).
a, This Sub-section prescribes three (3) methods of computing the total

heat input to the (similar) fuel burning unii(s) vented by the test stack:

Method 1H - Fuel Use Basis

Method ZH - Steam Balance Basis

Method 3H - Flue Gas Analysis Basis
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Submit data and computations on the appropriate forms.

b. Summarize the resulis of the selected computational metheds on
Form TR-II: Summary of Test Run Results for each run. Reecord the type units tested
(see definitions for type), the total number of simiiar units associated with the test
run results, the two values of the total heat input for all the units asseciated with the
test run results, as computed by the two selected methods, the total design heat input
and the total maximum normal operating load for the units associated with the test
result (see definitions for the heat input terms),

9.14. Method 1H - Fuel Use Basis,

a. From the data obtained in accordance with Sub-section 8.2, Heat

Input Data Measurements, compute the heat input for eaeh fuel burning unit for which

this method is to be used, as follows:

HI = [ — (Fi x HVI)
P

i=1 108
WHERE,
HI = Heat input per fuel burning unit(s) in 108 Btu per hour
Fi = The quantity of each fuel fired in this fuel burning

unit during the total test run period (&) in appropriate dimension units (e.g., pounds,
gallons, SMCF)

HVi = -The average Btu value of each fuel used, in appropriate
dimensional units related to the Fi units {(e.g., Btu/lb, Btu/gal, Btu/SMCF), on an as
fired basis

g = The total test run period in minutes, The sum of all

extraction intervals ( At}

n = The number of different fuels fired in the fuel burning

unit during the test run period
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NOTE: When more_than one fuel burning unit is vented by the
test staek, sum the individusal heat input values for all units of the same type vented
by the test stack to obtain the total heat input for the test.

b, Record the values used in the ecomputations, and the results on Form
THI-IT (1H)
9.11, Method 2H - Steam Balance Basis.
8. From the data obtalned in accordance with Sub-section 8.3_2:1"__1:9_15

rule, compute the heat input for each fuel burning unit for which this method is to be

used, as follows:

EI = mf (ho - hi) + Mbd (hbd)
10* (BE)
WHERE,
HI = ~ Heat input per fuel burning unit in 10_5 Btu per hour
ho = -Average enthalpy of steam/water or other media

leaving the boiler of the fuel burning unit in Btu/lbm

hi = Average enthalpy of steam/water or other media
entering the boiler of the fuel burning unit in Btu/lb

mf = Average mass flow rate of steam/water or other media
through the boiler in lbm/hour

Mbd = Average mass {low rate of blowdown in lbm/hour

hbd = Average enthalpy of steam/water or other medis
leaving boiler as blowdown in Btu/lbm

BE = The boiler thermal efficiency (percent)

NOTE: .The enthalpy values for the above equation can be
determined frem the inlet and outlet temperatures and pressures of the steam/water or
other media flowing through the boiler using appropriate steam tables.

b. Record the steam flow, temperatures, pressures, and enthalpy values
on the steam/water or other media cireuit flow diagram required on Form THI-II (2H).
Also record the necessary calculations and results on Form THI-II (2H) or attsched
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sheet(s). Sum the heat input values of all fuel burning units of the same type vented
by the test stack.
9.12. Method 34 - Flue Gas Analysis Basis:
a. From data obtained in aceordance with Sub-seetion 8.4_9f this rule,

eompute the heat input for each fuel burning unit for which this method is to be used,

as follows:
HI = Vmstd -  As @ - 20.9 - %09
An 20.9
F-factor . _@_.
50
WHERE,
HI = Heat input per fuel burning unit in 108 Btu per hour
Vmstd = © Volume of gas sample mesasured by the dry gas meter

during run corrected to standard conditions of 68 OF and 29.92 inches Hg.

As = Cross-sectional area of the sampling plane (ft2)
An = Cross-sectional area of the sampling nozzle (ft2)
%0q9 = Percent oxygen content by volume as taken from Orsat

analysis on Form TOA
F-factor = a factor representing a ratic of the dry flue gases
generated to the calorifie value of the fuel combusted (dsef/106 Btu), See 40 CFR,
Part 60, Subpert D
8 = “Sum of gll extraection time at gll points sampled per
run {minutes)
b. Record Vmstd, %0s, F-factor, and & on Form THI-I (3H). Record
ealeulations,
Section 10. Inconsistency Between Regulations.
10.1. In the event of any inconsistency between this regulation and any other
regulation of the Commission, suc¢h inconsisteney shall be resolved by the determination
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of the Director and such determination shall be based upon the application of the more

stringent provision, term, condition, methed, rule or regulation.

The foregeing is & true and correct copv of the West Virginia Alr Pollution Control

Commission Regulation TP-2.

Searetary
West Virginia Air Pollution
Centrel Commission
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(304) 340-3285 )
M. E. Mowery, Counse/
Senator Lary A, Tucker, Co-Chairman B Debra A. Graham, Associaie Counsel
Delegare Thomas A. Knight, Co-Chairman i ) Marie Nickerson, Receiving Cleri:

NCTICE OF ACTIONS TAKEN BY TEGISIATIVE RUIE-MAKING REVIEW COMMITTEE

WEST VIRGINIA LEGISLATURE
LEGISLATIVE RULE-MAKING REVIEW COMMITTEE
Room M-438. State Capitol .. .
Charleston, West Virginia 23305 B

February 22, 1989 -

TO: Xen Hechler, Secretary of State, State Register
TO: Mr. Dale Farley, Acting Director
WV Air Pellution Contreol Commission
1558 Washington Street, East
Charlesteon, WV 25311
FROM: Legislative Rule~Making Review Committee
PROPOSED RULE: TP2 - "Compliance Test Procedures for Regulation 2
'Te Preevent and Control Particulate Air Pollution
From Combustion ¢f Fuel in Indirect Heat Exchangers.’"
The Legislative Rule-~Making Review Committee recommends that the West

Virginia Legislature: .

1.

Authorize the agency to promulgate the Legislative Rule
(2) as originally filed
(b} as modified by the agency X

Authorize the agency to promulgate part of the Lagislative

rule; a statement of reasons for such recommendation is
attached.

aduthorize the agency to promulgate the Legislative rule
with certain amendments; amendments and a statement of
reasons for such recommendation i1s attached.

Autherize the agency to promulgate the Legislative rule
as modified with certain amendments; amendments and a
statement of reasons for such recommendation is attached.

Recommends that the rule be withdrawn; a statement of
reasocons for such recommendation is attached.

Pursuant to Code 29a-3-11(c), this notice has been filed in the State
Register and with the agency proposing the rule.




