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45CSR2

TO PREVENT AND CONTROL PARTICULATE AIR POLLUTION FROM
COMBUSTION OF FUEL IN INDIRECT HEAT EXCHANGERS

STATEMENT OF CIRCUMSTANCES

The revisions proposed to 45CSR2 were initiated by a petition filed with the
West Virginia Division of Environmental Protection on June 3, 1994 on behalf of the
West Vlrg‘lma Manufacturers Association and specific members of that organization.
The revisions proposed to 43CSR2 were developed by the staff of the West V1rg1ma
Division of Environmental Protection's Office of Air Quahty as compromise provisions
for public hearing cr otherwise incidentally made to reflect enacted changes tc the
West Virginia Code. The proposed rule consolidates previous rule 45CSR2 and a
separate rule, 45CSR2A - "Compliance Test Procditres for Regulanon 2-"'"To Prevent
and Control Paruculate Air Pollution From Combustion of Fuel in Indirect Heat
Exchangers'". Upon authorization of this propesed rule, 45CSR2A will be repealed
with the substance of 45CSR2A becoming éﬁ‘aﬁj’pendﬁ: of 45CSR2.




APPENDIX B

FISCAL NOTE FOR PROPOSED RULES

Rule Title: 45CSR2 - To Prevent and Control Particulate Air Pollution From

Combustion of Fuel in Indirect Heat Exchangers

Type of Rule: X Legislative Interpretive Procedural

Agency: Office of Air Q_uali‘;y |

Address: 1838 Washington Street, East

Charleston, WV 25311-2599
L Bt of Propored Rare | e e
B R .The'fé‘.-l
. . Incresse | Decréase | Current Next after
JE‘stjimatsd‘ Total Cost " $ -0- $ -0- $ =0~ $ -0~ -0-

Personal Services -0- =0= -0- -0~ =-0-
Current Expénse . -0- ~0- -0= -{- -0~
Repairs and Alterations -0= -0~ -0- =-0- =0~
Equipment -0~ =0= =0= -0- -0-
Other -0- -0- -0- =0- -0-

2. Explanation of above estimates: The proposed revisions to 45CSR2 will have

minimal effect upon the costs to the Office of Air Quality of the Division of
Environmental Protection implementing this rule.

3. Objectives of these rules: The objective of 45CSR2 is to establish particulate
matier emission limitations and enforcement provisions for fuel burning units
as a major component of West Virginia's Implementation Plan for attainment and
maintenance of the National Ambient Air Quality Standards for particulate

matter.

4, Explanation of overall economic impect of proposed rule.

A. Economie impact on state government.

There should be minimal impact upon implementation cosis to the
Division of Environmental Protection associated with the proposed rule

amendments,
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B.  Economic impact on political subdivisions; specific industries; specific

groups of citizens.,

Industrial facilities, particularly electric utilities in West Virginia allege
that compliance with the existing visible emission standards of 45CSR2
has substantial economic impacts resulting from derating or curtailment
of power boiler operating rates and retrofit of additional particulate
control equipment. The proposed rule changes could reduce these
gcontomic impacts.

C. .. Economic impact on citizens/public at large.

Minimal impacts from rule changes are anticipated.

Date: _February 7, 1995

Signature of agency head or authorized representative:

7 —
G #Dalé Favley 7~
Chief, Office of Alr Quality




45CSR2

TO PREVENT AND CONTROL PARTICULATE AIR POLLUTION FROM
COMBUSTION OF FUEL IN INDIRECT HEAT EXCHANGERS

SUMMARY

The purpose of 45CSR2, which became effective on September 1, 1374, Is to
establish particulate matter weight emission standards and visible emission standards
for fuel burning units operated in West Virginia. '

45CSR2is a part of the West Virginia State Implementation Plan {SIP) approved
by the USEPA to assure attainment and maintenance of attainment with the National
Ambient Air Quality Standards for particulate matter. The proposed revisions to
45CSR2 are for the following purpcses:

1. To modify the visible emission standards applicable to fuel burning units
(including steain generating units and other indirect heat exchangers) to permit the
Director to establish alternative visible emissions standards upon a demonstration
that, inter alia, it is technologically or sconomically infeasible to comply with the
applicable standard;

Z. To modify the authority, terminolegy, and West Virginia Code citations.
in the rule toc conform to revisions enacted by the Legislature in 15943

3. To update or modernize certain definitions and delete rule provisions
no longer applicakle;

4. To combine 45CSR2 with the separate rule 45CSR2A which establishes
test procedures which must be employed to determine compliance with the weight
emission limitations of 43CSR2 and to incorporate by reference USEPA's test methed
for determining visible emissions from a burning unit; and

5. To delete the variance provisions of the rule and to establish criteria
for reporting, establishing, and remediating equipment malfunctions.




45CSR2

TO PREVENT AND CONTROL PARTICULATE AIR POLLUTION
FROM COMBUSTION OF FUEL IN INDIRECT HEAT EXCHANGERS

PRIVATE REAL PROPERTY PROTECTION ACT ASSESSMENT

The Division of Environmental Protection is reguired 1o perform a
"constitutional takings determination” or assessment in only limited circumstances
(See "Private Real Property Protection Act”, W. Va. Code §§22-1A-1 et seq.).
Under W. Va. Code §22-1A-3(a), such an assessment is not regquired, unless the
action being contemplated by the Division is reasonably likely to deprive a private
real property owner of his or her property in fee simple or to deprive an owner of
all productive use of his or her property.

W. Va. Code §22-1A-3(c) expressly exempts rulemaking which simply limits
uses pursuant tc statute from the assessment reguirement. In pertinent part,
Section 3{c) provides that the following actions do not require an assessment:

(1) Licensing or permitting conditions, requirements or limitations
to the use of private real properiy pursuant tc any applicable state or federal
statutes, rules or regulations; or

(2) Rules and emergency rules of the division that are reasonably
likely to limit the use of private real property pursuant to any applicable state or
federal statuies, rules or regulation;

See W. Va. Code §22-1A-3(e) (1) and (2).

Therefore, since this is 2 rulemaking pursuant to statute, an assessment is
not required.




453CSR2

TO PREVENT AND CONTROL PARTICULATE AIR POLLUTION =
FROM COMBUSTION OF FUEL IN INDIRECT HEAT EXCHANGERS

Consuliation with the EPAC

This rule was filed prior to the appointment of the Environmental Protection
Advisory Council {EPAC). Therefore, nc consultation with the EPAC has been
possgible.




DIVISION OF ENVIRONMENTAL PROTECTION
GASTON CAPERTON - 1558 Washington Street East DAVID C. CALLAGHAN
GOVERNOR Charleston, WV 25311-2599 DIRECTOR

February 3, 1985

Ms. Judy Cooper

Director

Administrative Law Division
Secretary of State's Office
Building 1, Suite 157K
Charleston, WV 25305-0770

RE: 45CSR2 - To Prevent and Control
Particulate Air Pollution from Combustion of
Fue! in Indirect Heat Exchangers

Dear Ms. Cooper:

This is to advise you that | am giving approval for the filing of the above-captioned rule
with your Office and the Legislative Rule-Making Review Committee as an agency-approved
rule. o - o

Your cooperation in this regard is very much appreciated. If you have any questions or
require additional information, please feel free to contact Roger T. Hall at 759-0515.

Sincerely yours,

Commissioner
Bureau of Environment

DCC/GDF:sep

Aftachments

Office of Air Quality
Phone: (304) 558-4022 Fax: (304) 558-3287
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Environmental Protection Agency

ation was in compliance for each 1-

month period; and

(2) For months of noncompliance,
gquarterly reports to the Administrator
documenting the l-montkh amount of
VOC cortained in the ¢oatings, the 1-
month ameunt of VOC recovered, and
the percent emission reduction for each
menth. -

{(f) BEach owner or operator of an af-
facted coating operaticon, either by it-
self or with asscociated coating mix
preparation equiprment, shall submis
the following with the reports required
under paragraphs (d) and (&) of this sec-
tion:

{1y All pericds during actual mixing
or coating operations when a required
monitoring device (if any) was mal-
functioning or not operating; and

©(2) All periods during actual mixing

or coating operations when the conirgl
device was malfuncticning or not oper-
ating.

(g) The reports required under para-
graphs (b)), (¢), (d), and (e) of this sec-
tion shall be postmarked within 30
days of the end of the reporting period.

(1) Records required in §60.747 must
be retained for at least 2 Fears.

(i) The requirements of this section
remain in force until and unless EPA,
in delegating enfor¢ement authority to
a State under secticon 111(c) of the Act,
approves reporting requirements or an
alternative means of compliance sur-
veillance adopted Dy such States, Io
this event, affected sources within the
State will pe relieved of the obligation
to comply with this subsection, pro-
vided that they comply with the re-
quirements established by the State.

$60.748 Delegation of aui:hority.

{a) In delegating implementation and
enforcement authority &to a State
urder section 111(c) of the Act, the au-
thorities contained in paragraph (b) of
this section shall be restained by the
Administrator and not transferred to a
State,

{(by Authorities that will not be dele-
gated o States: §§80.723(2)(3)(v) (A) and
(B); 60.743(e); 60.745(a); 60.746.

Pt. 60, App. A
~

APPENDIZES TQ PART 60

APPENDIX A—TEST METEODS

Method 1—Sample and velocity traverses for
stationary sources

Method 1A—Sample gnd velocity treverses
for stationary sources with small stacks
or ducts

Method 2—Determination of stack gas veloc-
ity and volumetric flow rate (T¥pe S
pitot tube)

Method 2A—Direct measurement of gas vol-
ume through pipes and small ducts

Method 2ZB—Determination of exhaust gas
volumes flow rate from gasoline vapor in-
cineravors

Method ZC—Determination of stack gas ve-
locity and volumetric flow rate In small
stacks or ducts (standard pitot tube)

Method 2D-—Measuremernt of ga3 volumetric
flow rates in smeall pipes and ducts

Method 3—Gas analysis for carben dicxide,
oxygen, excess air, and dry molecular
welght

Method SA—Determination of Oxyger and
Carhon Dioxide Concentrations in Emis-
sions From Stationary Sources (Inséru-
mental Aralyzer Protedurs)

Method 4—Determination of molsture con-
tent in stack geses

Method &—Determinzation o0f particulate
emissions from stationary sources

Method SA—Determination of particulate
emissions from che aaphel:s processing
and aspralt roofing indusey

Method S5B—Determination of nonsulfuric
acid particulate matter from stationary
sources

Method 3C [Reserved]

Method SD—Determination
emissions from posivive
fliters

Method SE—Determization of particuliate
emlissions from the wool fiberglass iasu-
lation manufacturing industr

of particulate
pressure fabric

Method 5SP—Determipation of nonsulfate
particulate matter from  statlonary

sources

Method 5G—Determination of particulate
gmissions from wood heaters from & diiu-
tion tuznel sampling location

Method SH—Determination of particulate
ermissions from wood heaters from &
stack locaticn

Meshod —Determinaticn of sulfur dioxide
emissions from stationary sources

Method 8A—Determination of sulfur diozide,
moisture, and carbono dioxide emissions
from fossil fuel combustion sources

Metnod 6B—Determinazion of sulfur dioxide .
and carvon dicoxide daily average emnis-
sions from fossil fuel combustion sources
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Method §C—Determiration of Sulfur Dioxide

Emissions From Stationary Scurces (In-.

strumental Analyzer Procedure)

Method 7—Determination of pitrogen oxide
ernissions from staticnary sources

Metkhod TA—Determication of nitrogen oxide
emissions from statiopary sources—Ion
chromatographic method

Method TB—Determination of nitrogen oxide
ernissions from staticnary sources (Ul-
traviolet spectrophotormetry)

Method TC—Determination of nitrogen oxide
emissicns from satastionary sources—AaAl-
kaline-permanganate/colorimetric meth-
od

Method TD—Determination of nitrogen oxide
emissions from statiopary scources—Al-
kaline-permanganate/ion
chromatographic rmechod

Method TE—Determination of Nitrogern Ox-
ides Emissions From Stationary Sources
(In3trumental Analyzer Procedurs)

Methed 8§—Determination of sulfuric acid
miat and suliur ddoxide ernissicns from
statiopary sources

Method 3—Visual determination of the opac-
ty of emissicns from staticroary sources

Alternate mechod 1—Determiration of the
cpacity of emissions from staticnary
sources remotely by lidar

Method I10—Determination of carbon mon-
oxide ernmissiong from stationary sources

Method 10A—Determinaticon of carbon mon-
oxide emissions In certifying continuous
emissior monlitering systems at [etro-
leum refineries

Method 10B—Determination of carborn mon-
oxide emissions from stationary sources

Method li—Determination of boydrogen aul-
fide content of fuel gag stirearns ig peiro-
leum refineries

Method 12—Determination of inorgaznic lead
emissions from stationary acurces

Method 13A—Determination of total flucride
emizgions from gtaticnmary sources—
SPADNS zirconium lake method

Method 133—Determination of total flucride
ernissions from stationary sources—=Spe-
cific fon electrode method

Method I4—Determination of fluoride emis-
sions from potroom roeof moniters for pri-
mary sluminum plants

Method 15—Determination of hydérogen asul-
fide, carvony! sulfide, z2nd carbon disul-
fide emisgsicps from stationary sources

Metheod 13A—Determination of total reduced
gulfur emissions from sulfur recovery
plants in petrolieumn refineries

Mathod 16-—Semicontinucus determination
of sulfur ernissions from staslonary
sources

Methbod 18A—Determination of total reduced
sulfur emissions from stationary sources
(Impinger technique)

Method 16B—Determination of total reduced
sulfur emissions from stationary sources

s

Method 1T—Determiration of particuiass
emissions from statiCQnATY Scurces (ip.
stack filtration mechod)

Method 18—Measurement of gasecus organig
compound ernissicns by gas chroma. |
tography :

Method l$—Determination of sulfur dioxig
removal efficlency and particwlate, sgi-
fur dioxicde and nitrogen oxides emisaigr
rases ,

Method Z0—Determination of nitrogen ox-
ides, sulfur diozide, and dilusnt emis-
sions from stationary gas turbines

Method 21—Determination of volatile or-
ganic compeonnd leaxs

Method 22—Visual determination of fugitive
emissions from material sources and
smokKe emisgions from flares

Mechod Z3—Determinztion of  Poly-
chlorineted Dibenzo-p-Dioxing and Poly-
chlorinated Diberzofurans From Staticon-
ary Sources

Method 24—Determination of volatile matter
content, water conftert, dengity, volime
solids, and weight solids of surface cost-
{ngs

Method 24A—Determination of volasile maz-
ter content and density of privcting in
and related coatings

Method 25—Determination of total gaseous
aconmetharne organic emissions as cartern

Metnod 25A—Determiration of total gasecus
organic comcentracion using a flame ion-
ization analyzer

Method 28B—Determination of total gassous
organic concentration using &
nondispersive {pfrared analyzer

Mertnod 26—Determination of Hydrogen Chlo-
ride Emissions From Staticnary Sources

Method 27—Determination of vapor tightness
of gasoline delivery tank using pressure-
vRouLm Lest

Method 28 -Certification and auditing of
wood neaters

Method 28A-—Measursment of eir o fuel
ratic and minimum achievable burn
rates for wood-fired appliances

Thne test methods in this apperndix are re-
ferred to inm §60.8 (Pirformance Tests) and
§680.11 (Compliarce With Standards and
Mainterance Reguiremenrts) of 40 CFR palt
80, subpart A (General Provisions). Speciflic
uses of these test methods are dascribed In
the standards of performance contained In
tte subparts, beginning with Subpart D.

Within esach standard of performance, &
section title *'Test Methods and Procedures”
is provided to: (1) Identify the test mebhods
to be used as refersnce metkods to the facil-
ity subject to the respective standard apnd (2)
identify any special instructions or condi-
ticns to be fcilowed when applying a method
to the respective facility. Such instructions
for exzarnple, establish sampling rates, vol-
wmes, or temperatures) are to be used esither
in addition %o, or as a substitute for proce-
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dures in a test method. Similarly, for
sources subject to emission meonitoring re-
quirements, specific instructions pertaining
ta any use of a test method as a reference
method are provided in the subpart cr in Ap-
pendixz B.

Inclusion of methods in this appendix is
not interded as an endorsement or denial of
their applicability to sources that are not
subject to standards of performance. The
methods are potentially applicable to other
sources; however, applicability should be
confirmed by careful and appropriate evalua-
tion of the conditions prevalent at such
sources. ) -

The zpproach followed in the formulation
of the rest methods involves specifications
for equipment, procedures, and performance.
in concept, a perforrmance specificaticn ap-
proach would be preferable in zll rmefhods
because this allows the greatest flexibility
to the user. In practice, however, this ap-
proach is Impractical in most cases because
performance specifications cannot be estad-
lisned. Most of the methods described herein,
thersfore, involve specific equipment speci-
fications and procedures, and only a few
methods irn this sppendix rely on perform-
ance criteria. .-

Miror changes in the test methoeds should
not pecessarily affect the validity of the re-
sults and it is recognized that altermative
and equivelent methods exist. Section 60.8
provides autheority for the Administrateor to
specify or approve (1) equivalent methods, (2}
alternative methods, and {3) minor changes
in the methodology of the test methods, It
should be clearly understood that nnless oth-
erwise identified all such methods and

changes must bave prior approval of the Ad- -

ministrator. An owner employing such meth-
ods or deviations from the test methods
without obtaining pricr approval does 30 a2t
the risk of 3ubsequent disapproval and
retesting with approved methods.

Within the test rmethods, certaln specific
equipment or procedures are recognized as
being acceptable or potentiaslly acceptable
and are specifically identified in the meth-
ods. The items identified as acceptable op-
tions may be used without approval bug
must be identified in the test reporst. The po-
tentially approvable options are cited as
“subject to the approval of the Adminis-
trator’ or as ‘“‘or equivalent.” Such poten-
tially approvable techniques or alternatives
may be used =% the discretion of the owner
without prior approval. However, detailed
deseriptions for applying these potentially
approvable technigques or alternatives are
not provided in the gest methods. Also, the
potentially approvable options are not nec-
essarily acceptable in all applicaticns.
Therefore, an owner electing to use such po-
tentially approvable techniques or alter-
natives is responsible for: (1) assuring that
the techniques or alternatives are in fact ap-

e — |

plicable and are properly executed; (2) in-
cluding a written description of the alter-
native method in the test report (the written
method must be clear and must be capable of

" being performed without additional instruc-

tion, and tke the degree of detail should be
similar to the detail contaized in the test
methods); ard (3) providing any raticnale or
supporting data necessary o show the valid-
ity of the z2iternative in the particular appli-
cation. Failure to meet these requirements
can result in the Admiristrator's disapproval
of the alternative.

METECD 1—SAMPLE AND VELOCITY TRAVERSES
FOR STATIONARY SOURCES .

1. Principle and Applicability

1.1 Principle. To aid ir the representative
measgurement of pollutans smissions and/or
total volwwmnetric {low rate from a stationary
zoures, a measurement site where the efflu-
ent stream is flowing in a krown direction (8
gelacted, and the cross-section of the stack is
divided into a number of equal areas. A tra-
verse point is then located withirn each of
these egual areas.

1.2 Applicability. This method (s applica-
ble to flowing gas streams in ducts, stacks,
and {lues. The method cannot be used when:
(1) flow is cyclonic or swirling (see Bection
2.4), (2) & stack is smaller than abgut 0.30
meter (12 in.) in diameter, or 0.071 m? {113
in.?) cross-sectional ares, or (3) the measurs--
ment gite ig less than two stacxk or duets di-
ameters downstream or less than a2 half di-
ameter upstream from a flow disturbance.

The requirements of this method must be
considered before construction of a new fa-
cility from which emissions will be rmeas-
ured; failure to do 3¢ may require subsequent
alteraticns to the stack or deviation from
the gztandard procedurs. Cases ipvolving
variants are subject to approval by the Ad-
minismrator, U.S. Environmentel Protection
Agency.

2. Procedure

2.1 Selection of Measurement Site. Sam-
pling or velocity measurement is performed
&t a sive located at least eight stack or duct
diameters downstream and two diarmeters
upstream from any flow disturbance such as
a bend, expansion, or contraction iz the
stack, or from 2 visible flame, If necessary,
an alternative location may be selected, at a
position at least two stack or duct diameters
dovnstream and a hall diameter upstream
from any flow disturbance. For o rectapgular
cross section, an equivalen:t diameter (D.)
shall be calculated from the fcllowing egua-
zion, $o determine the upstream and down-
streamm distances:

2LW

D, =——
(L+W)
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where L=length and W=width,

An alterpative procedure is available for
determining the acceptability of a measure-

ment location rot meeting the criteria

above. This procedure, determination of gas

flow angles at the samplizg points and com-
paring the results with acceptabllity cri-
teria, is deseribed in Secticn 2.5,

2.2 Determining the Number of Traverse

Points.

x
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

0.5 1.0 1.5 2.0 2.5
50 | T | [ i ] f
P HIGHER NUMBER IS FOR +{CISTURBANCE
- RECTANGULAR STACKS OR DUCTS A
= 40— | | EasuREMENT| T
3 -L SITE
-8
w T
w7y
& g
¥ . | 7]
- 24 OR 25 i ‘\DISTURBANCE
Q
= 20
: o R
= 16  $TACK DIAMETER > 0.61m (24 in)
g 12
=
Z 10— g org* ]
E * FROM POINT OF ANY TYPE OF
DISTURBANCE (BEND. EXPANSION, CONTRACTION, ETC.)
STACK DIAMETER = 0.30 TO 0.51 m (12.24 in)
. i | ! i | | | ]
2 3 4 5 5 7 5 3 10
8

x
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE

)

Figure 1-1. Minimum number of traverse peints for particulate traverses.

2.2.1 Particulate Traverses. Whern the
eight- and two-diameter criverion caz be
met. the mipimum number of traverse poiots
shall be: (1) twelve, for circular or rectangu-
lar stacks with diamecters (cor equiva.levt di-
ameters) greater than 0.61 meter (24 im.); (2)
eight, for cirgular stacks with diameters be-
cweaen 0.30 and 0.61 rnater (12-24 in.); (3) nine,
for rectangular stacks with equivalent diam-
eters between 0.30 and 0.61 meter (12-24 in.).

Wner the eigkht- and two-diameter cri- -

correspords: (1) to the number of duct diame-

ters upstream; ard {2) uo the number of di-
ameters downstream. Select tre higher of
the owo mminimom auwmbers of craverse
poings, or a greater ua‘ue 50 that for oir-
cular stacks the pumber is a multiple of 4,
and for rectan g'ul.e. stacks, t‘ e number is
one of those shown in Tabie 1~

TAEL’ 1—1. CRCSS-SECTION LAYOUT FOR
RECTANGULAR STACKS

terion cannot be met, the micimum oumber

of traverse points is devermined from Figure Number of traverse points Matrix layodt
1-1. Before referming to the figure, however, 5
determine the distances from the chosen fz Bt 3:3
measurement site to the nearest upstream . - dxd
ané downsyream disturbances, and divide 5. o 5xéd
each distance by the stack dMameter or 25 .. - — 5x5
equivalens diameter, to determine the dis- 30 i xS
tance in terms of the namber of duct diame- 36 - R 88
ters. Ther, determine from Figure 1-1 the 42w ;‘:’?
mirimum oumber of traverse points that B9 e s er st e e X
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DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

. 0.5 1.0 1.5 2.0 2.5
> f f 1 T T
Y MIGHER NUMBER IS FOR I
ISTURBA
RECTANGULAR STACKS OR DUGTS F T PISTURBANCE,
L 40— A —
= 4 msasuawem
= SITE
Wl 1
(721
= B f
zZ X -
=
= _J_ korsrunszwcs
&
g 20— ,
2 16 STACK DIAMETER > 0.61 m (24 m..)
=
-
g 12
£ 30— 2
= 8 OR g* T
STACK DIAMETER = 0,30 TO 0.67 m (1224 in.)
o ! ! ; l J ! | ]
2 3 4§ -] 6 .7 8 -] 10

DUCT DIAMETERS DOWNSTREAM FROM FLAOW DISTURBANCE [DISTANCE B)

Figure 1.2. Minimum number of traverse points for welocity (nonparticulate} traverses.

2.2.2 Velocity (Non-Parciculace) Tra-
verges. Wnern VeiOC;”' ¢er volumetric flow
rate is vo be determined (but not parsiculate
metier), the same procedure as that for par-
ticulate traverses (Secuo*- 2.2.1) is followed,
excopt thﬁ.u Figure i1-2 may be used instead
of Figure 1-

2.2 Cross»sectional Layout and Location
of Traverse Points.

2.3.1 Circular Stacks. Locate the traverse
points on two perpexndicular dismeters ac-
cording to Table 1-2 and the example shown
ir Figure 1-3. Any equetion (for examples,
see Citeticns 2 and 3 in the Bibliography)
that gives the same values &3 those ir Table
1-2 may be used in lien of Table 1-2.

For particulate traverses, one of the diam-
eters rmust be iz a plane containing the
greatest expected conceniration variation,
&.g., alter bends, one diarmeter shall be in the
plane of the bend. This requirernent becomes
less critical as the distance from the disturb
ance increases; vhersfore, other diameter Ig-

cations may be used, subject to approval of

the Administrator.

In addition for stacks having diameters
greater than 0.61 m (24 in.) no traverse points
shall be located within 2.5 centimeters (1.00
in.) of the stack walls: and for stack diame-
Sers equal to or less than 0.61 m (24 in.), no
traverse points shall ve located within 1.3 cm
(0.50 in.) of the stack walls. To meet these
criveria, cbhserve the procedures given below.

2.3.1.1 8tacks Witk Diameters Greater
Trean 0.61 m (24 in.). When any of the traverse
points as located in Section 2.3.1 fall withino
2.5 e (1.00 in.) of the stack walls, reiccate
them away from the stack walls 5o: (1) a dis-
tance of 2.5 cm (1.00 in.); or {2) a distance
equal to the nozzle inside diameter, which-
ever is larger. 'These relocated traverse
peints (on each end of a diameter) shall be
the “‘adjusted” traverse peints.

Whenever two successive traverse points
are combined to form 2 single adjusted tra-
verse peoint, treat the adjusted point as two
separate traverse points, both Ir the sam-
piling lor vemcnz measurement} procedure,
and in recording che data,
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TRAVERSE OISTANCE. 4
POINT % ol diameter Y
1 4.4
2 14.7
3 2%.5
4 70 %
3 8s 3 3
6 95 6 ;
2
4
4 | J lr Jr v
Figure 1-3. Example showing circular stack cross section divided into
12 equa!l areas, with location of traverse points indicated.
TABLE 1-2. LOCATION OF TRAVERSE FPOINTS IN CIRCULAR STACKS
[Percent of stack diameter from inside wall 1o travarse »oinf]
a Number of taverse points on a diameter—
Traverse point number on g diameter
2 | 4l s | 8 |w0]z]14] ]2 2]z
1461 67| 44| 32 28! 21 181 1.8 14] 13] 1.1 1.1
854 250 146 ] 105 82 6.7 5.7 4.9 4.4 3.8 3.5 32
e | 7SO0 7 286 184 148 11.8 3.9 8.5 7.5 8.7 8.0 5.5
-} 833 04| 23| 2681 17.7| 146 1281 109 9.7 2.7 7.8
....... 854 | B7.7 | 321 250 201 165] 148 1221 11.8§ 105
JUNUD S 561 MG | 658 358 26851 220! 188 | 16,5 145 13.2
arron U B 895} 774 B4.4 | 386 283 228 204 180 181 2
R —_— 968 854 V5.0 634 375 206 ) 250 21.8| 18.4 i
crveme | veens | reeasen e | 318 223 721 ] B25) 382 305 262 230
JEPT I e | 8741 BBZ2 | TR 717 B1.8! 388 215} 272
..... " RO . e | 933 BS54 780! 704 | 812 383 .
UOUYUR B B - 978 ] 901 | B3 764 83.4 T
” rarries | ameen - e | 43| B75 | B12 | 750 685
FURTR I, - [ R S 9821 9158 | B854 | 7868 73.8
..... [ - [UUTTOTEN PR e | 2511 8811 835 782
[N B [UUTOTRRY U R 8.4 G225 8711 2.0
UUTUTRN [ - JUR IR I OO R, 6| 203 854 ,
S S smvvee | eenee S I T 26| B3| 884 .
SRR (VRN (NRUIOOORY NI DU EPVOTOO AU B 96.1 | 91.3) 888
..... [RN R rrans 887 | 840 835
...... - . [V SR IR i | e | 985 | BT
..... S R wvenens | e e | 88,5 945
S R . JOVTS B SO S o] e | 9B
SO U RSO IV R RROURN S [ T veee | 98B

2.3.1.2 Btacks With Diameters Equal to or
Less Than 0.6l m (24 in.). Follow the proce-
dure in Secticon 2.3.1.1, noting onty thet any
“adijusted” points ghould be relocated away
from the stack walls to: (1) & distance of 1.3
em (0.50 in.); or (2) a distance equal to the
nozzle inside digmeter, whichever is larger,

2.3.2 Rectangular Stacks. Determine the
aumber of traverse points as explained in
Sectiens 2.1 and 2.2 of this method. From
Tabie i-1, determine the grid configuration.
Divide the stack cross-section into as many
equal rectanguler elemental aress as tra-
verse points, and then locate a traverse point
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at the centroid of each equal area accerding
0 the ezample in Figurs 14, ;
If the tester desires to use more thaxn th
minimum number of traverse points, expand
thke “minimum number of traverse polnts
matriz (sse Table I-1) by adding the extIa
traverse points along one or the other Ol
both legs of the matrix; the final ;’-".
need not be balanced. For example, if & 4
“minimurm number of points” matrix wel¥
expanded to 35 points, the final matriz could§
be 8x4 or 12x3, end would nct necessallig
have t0 Le 6x8. After constructing the LpALE
matrix, divide the stack cross-section into &
meny equel rectangular, elemental areas 34
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traverse points, and locate a traverse poinsg
at the certroid of each equal area.

The situaticn of sraverse points being too
close to the stack wallg is not expected to
arise with rectangular stacks. If this prob-
lem should ever arise, the Administrator
must be contacted for resolution of the mat-
ter.

2.4 Verification of Absence of Cyclonic
Flow. In most stationary sources, the direc-
tion of stack gas flow ig essentizlly parallel
to the stack walls. However, cyclonic flow
may exist (1) after such devices as cyclones

nd inertial demisters follewing wventuri
serubbers, or (2) in stacks havirpg tacgential
inlets or other duct configurations which
tend to induce swirling; in these instances,
the presence or absence of ¢yclonic flow a3t
the sampiiog location must be determined.
Tre followinrg technigques are acceptable for
this determination.

|1 } T
=] { o o i [=]
! | !
f |
Q } =] I o t <
)
f i
|
SURSURG SR g
i i 1
) o i o i 2
H
t I

Figure 1 4 Example showing rectangular stack cross
section divided into 12 equal areas. with a traverse
point at centrond of each area.

Level and zero the mearpometer. Conpect 2
Type S pitot tube to the manometer. Posi-
tion the Type S pitos tube at sach fraverse
poiny, in succession. so that the planes of the
face oOpenings of the pitct tube 'are per-
pendicular tc the stack cross-sscticnal
plane; when the Type S pitot tube is i this
position, it is at 0° reference.” Nose the dii-
farential pressure {Ap) reading at each tra-
verse peint. If & null (zero) pitot reading is
Gbtained aft 9° reference ata glven traverse
point, ar acceptable flow condision exists at
tbat point. If the pitot reading is not zero at

“ reference, rotate the pitot tube (up o £90°
yaw angle). until a oull reading is obtained.
Carefully determine and record the value of
the rotation angle (o) %o the nearest degree.
After the null techrnique bas been applied at
each traverse point, calculate the average of
the absolute values of «; assign o velues of 0°
o theose points for which no rotation was re-
quired, and include these in the overall aver-
age. If the average value of ¢ is greater than
20, the overall flow condition in the stack is
Lnacceptable and alternative methodelogy.
subject to the approveal of the Administrator,
miuast be used to perform accurate sample and
Telocity traverses.

The alternative procedure described im
Section 2.5 may be used to determine the ro-

tion angles in lien of the procedure de-
seribed above. -

2.5 Alterrative Measurement Site Selec-
won Procedure. This altercative applies fo
sources where measurement locations are
less vhan 2 equivalent steck or duct diame-
ters downstreaIn or lesg than % duct diame-
ter upstream from a flow disturbance. The
alternative should be limited to ducte larger
than 24 in. in diameter whnere blockage and
wall effacts are minimal. A directicnal flow-
sensing prove is used to measure piteh azd
yaw angles of the gas Jdow at 40 or more tra-
verse polnts; the resultant angie is cal-
culated and compared with acceptable cri-
teria for rmearn and standard dsviation,

NOTE: Both the pitch and vaw. angles ars
measursd from 2 lipe passing through the
traverse point and parallel to the stack axis.
The pitch angle {s the angle of the gas flow
comporens in the plane that INCLUDES the
traverse line and is parzllel o the stack
axis. The yaw angle ig the angle of the gas
Nlow componens ir the plane PERPENDICU-
LAR to tke traverse line at the traverse
point and i3 measured from the lire passing
througr the traverse point and paralisl to
The stack axis.

2.53.1 Apparatus.

2.5.1.1 Directional Probe, Any dirsctional
probe, such as Urnited Sensor Type DA Three-
Dimensicnal Dirsctional Probe, capable of
measuring both the pitch and yaw angles of
gas flows is acceptable. (NOTE: Mention of
trade name or specific products does not con-
stitute endorsement by the U.S, Exnviron-
mental Protection Agency.) Assign ar iden-
tification zumber te the directional probe,
and parmanently marx or engravs the num-
ber on tke body of tke probe. The pressure
noles of directionsal probes are susceptible o
plugging when used in particulste-iaden gas
streams. Therefore, a system for c¢leaning
the pressure noles by ‘'‘back-purging’” with
prassurized air is required,

2.5.2.2 Differential Pressure Gauges. In-
¢lined manometers, U-tube manometers, or
other cifferential pressure gauges (&.7..
magnenelic gauges) that meet the specifica-
tions described in Method 2, section 2.2.

NoTe: If the differsntial pressure gauge
produces both negative and positive read-
ings, then both negative and positive pres-
sure readings shall be calibrated at a mini-
mum of three points as specified in Methed 2,
section 2.2.

2.5.2 Traverse Points. Use a minimum of
40 sraverse poinss for circular ducts and 42
points for rectangular ducts for the gas flow
argle determirations. Foliow section 2.3 and
Table 1-1 or 1-2 for the location and layous
of the traverse points. If the measuremens
lecation is determined to be acceptable ac-
cording to the criteriz in this alternative
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procedure, use the same traverse point num-
Der znd locations for sampling and velocity
measurements.

2.5.3 Measurement Procedure,

2.5.3.1 Prepare the directional probe and
differensial pressure gauges as recommended
by the manufacturer. Capillary tuobing or
surge tanks may be used to dampen pressure
fluctuations. It is recommended, but not re-
quired, that a pretest leak check be con-
ducted. To perform & leak check, pressurize
or use suction on the impact opening until a
reading of at legst 7.6 cm (3 in.) H.O registers
cn the differential pressure gauge, then plug
the impact opening. The pressure of & leak-
free systern will remain stable for at least 15
seconds, '

2.5.3.2 Level and zefs the manometars.
Since the manometar level and zero may
drift because of vibrations and temperature
changes, periodically check the level and
zero during the traverse.

2.5.3.3 Positiorn the probe at the appro-
priate locations in the gas stream, and ro-
tate until zero deflection is indicated for the
yaw angle pressure gauge. Determine and
record the yaw angle. Record the pressure
gauge readings for the pitch angle, and de-
termine the pitch angle from the calibration
curve. Rebeat this procedure for each ira-
verse point. Complete a “‘back-purge’™ of the
pressure lines and the impact openings prior
To measurements of each Taverse point.

A Dost-tvest check as described In secticn
2.3.3.1 is required. If the criceria for a2 leak-
free system nre not met, repair the equip-
ment, and repeat the {low angle measure-
mencs.

2.53.4 Calculate the resultant angle af each
traverse p»oint, the average resuliant angie,
and the standard deviaticn using the follow-
ing equations. Complete the calculations re-
taining at least one extra significent figure
bevond that of the acguired data. Round tke
values after the final calenlations.

2.5.4.1 Caleulate the resultant angle =zt
eacnh traverse point: N
F.=arc cosine {{cosine Y ) cosine F;)]

Eq. -2
Where:
R =Resultant angle af traverse point i, de-
gree.

¥=Yaw anglie at Taverse point i, degree.
P=Pitch angie at traverse peint i, degree.

2.5.4.2 Calculate the average resultant for
The IMeasuremenss:

. IR,
b}

Eq. 1-3

Where:
R=Avarage resultant aigle, degree.
=Total number of traverse points.

2.3.4.3 Calculate the standard deviations:
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S
> (R,-R)"
i=l
S, =y ——
(n~1)

Eq. 14
Where:
Be=Standard deviation, degree.

2.5.5 The measurement locaticn s accept-
gble if R<20° and 345100,

2.5.6 Calibration. Use a {low system 23 de-
scribed in Sections 4.1.2.1 and 4.1.2.2 of Metn-
od 2. In additicr, the flow system shall have
the capacity o generate two test-saction ve-
locities: one between 385 and 730 mymin (1200
and 2400 ft/mip) and one bevween T30 and 1100
rmmin (2400 and 3600 fomin).

2.53.61 Cut two entry ports in the test sec-
tlon. The axis through the entry ports shall
be perpendicular £o each other and intersect
In the centreid of the test section. The por:s
should te elongated slets parallel to the axis
of the test section and of sufficiant lengtn %o
allow measureament of pitch angles while
maingaining the pitot nead position at the
tesi-gection centroid. To facilitate align-
ment of the divactional probe during calibra-

tiom, the test section should be constructed

of plexiglass or some other transparent ma-
terial. All calipration measurements should
be made at the same PoOint in the test sec-
ticn, preferably at the certroid of the west
sectiorn.

2.5.6.2 To emsure that ke gas {1ow is par-
allel to the central axis of the test section,
follow the procedure In Section 2.4 for orF-
clonic flow determinpation to measure the
g23 {Jow angles at the centroid of the tess
section from two test ports located ¥° apart.
The gas flow angls measured in each port
muss be 22° of {°, Straightening vanes should
te imatalled, if necessary, to mest this cri-
terion.

2.5.6.3 Pigck Angle Calibration, Perform a
calibration traverse according to the manu-
facturer's recornmended protocol in 5 incre-
ments for atgles from —60° to +60° at ong ve-
locity in szch of the two ranges specifisd
above. Average the pressure ratio values 0o
tained for each angle in the two flow ranges.
and plot a calibration curve with the average |
values of the pressure ratio (or other suit--
able measurement factor as recommended 2./
the manufacturer) versus the pitch ang-e.
Draw g smooth line through the data polnis
Plot also the data values for eacnh traversd
point. Determine the differences between t08,
measured data values acd the angle from tB8:
calibration curve at the same pressure ratid::
The difference at each comparison must P3:
within 2° for angles between 0° and 40° azd,
within 3° for angles between 40° and &°. =

2.56.4 Yaw Angle Calibration. Mark 8
three-dimensional probe to allow the dete™

rd
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mination of the yaw position of the probe.
This is usually a line extending the length of
the probe and aligned with the impae? opex-
ing. To determine the accuracy of measure-
ments of the yaw angle, only the zero or null
position need be calilbrated as follows. Place
the directional probe in the test section, and
rotate the probe until the zero position is
found. With a protractor or other apgle
measuring device, measure the zngle indi-
cated by the yaw angle Indicator on the
three-dmensicnal probe. This should be
within 2° of 0°. Repeat this rmessurement for
ary other points along the leagth of the
pitot where yaw angle measurements could
be read In order to account for variations in
the pitct markings used to indicate pitot
head positions. -
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METHOD 1A—SAMFPLE
VERSES FOR STATIONARY
SMALL STACKS OR DUCTS

1. Applicability and Principle

1.1 The applicability and principle of this
method are identiczl to Method 1, exceps
t2is method's applicebility is limized o
stacks or ducts less then abous 0.30 meter (12
in) in diamezser or 0.071 m2 (113 in.2) in cross-
sectional area, but equal Lo or greaier than
about C.10 meter {4 in.) In diamebter or 0.0081
m={12.87 in.?) in cross-sectional area.

1.2 Ir these smell diameter stacks or
ducts, the conventional Method 5 stack as-
sembly (consisting of & Type 8 pitot tube at-
tached to a2 sampling probe, equipped with a
nezzle and thermocouple) blocks & signifi-
cany portion of the cross section of the duct
and causes {naccurate measurements. There-
fore, for particulate meatter (PM) sempling in
ameall stacks or ducts, ths gas velccity is
measured usiog 8 standard pitot tube down-
stream of the actuel emission sampling site.
The straight rum of duct between the PM
sampling end velocity measurement sites al-
lows the flow prefiie, temporarily disturbed
by the presence of the sampling probe, 0 re-
develop and stabilize.

1.3 The cross-sectional layout and locsa-
tion of traverse points 2nd the verification of

~ the absence of cycionic fiow are the same as

Cin Method 1, Seclions 2.3 and 2.4, respec-
tively. Differences from Method 1, except as
noted, are given below.

2. Procedure

2.1 Belection of Sampling and Measure-
ment Sites,
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2.1.2 PM Sampling (Steady Flow) or only
Velocliy Messurements. For PM zampling
when the volumetric fow rate in a duct is
constant with respect to time, Section 2.1 of
Method 1 may be foilowed, with the PM sam-
pling and velocity measurement performed
at one location. To demconstrate thai the
flow rate s congtant {(within 10 percent)
when PM measurements are made, perform
complete velocity toaverses before and after
the PM sampling run, and calcnlate the devi-
ation of the flow rate derived after the PM
sempling run from the one derived before the
PM sampling run. The PM sampling run is
acceptabie if the deviation does not exceed 10
percent.

2.2 Determining the Number of Traverse
Points.

2.2.1 PM Samplirg. Use Figure 1-1 of
Method 1 to determine the number of tra-
verse points o use at both the velocity
measurement and PM sampling locations.
Before referring to the figure, however, de-
termine the distances between both the ve-
locity measurement and PM sampling sites
to the nearest upstream and downstream dis-
turbances. Then divide eack distance by the
stack diameter or equivalent diameter to ex-
press the distances in terma of the number of
duct diameters., Next, determine the number
of traverse points from Figure 1-1 of Method
1 correspornding %o each of these four dis-
tances. Choose the highest of the four oum-
bers of traverse points (or a greater nwnber)
so that, for circular ducts, the number i3 a
multiple of four, and for rectangular ducts,
the number is ocre of thoge sbowrn in Table 1~
1 of Method 1. Wher the optimurs duct diam-
eter location criteris can be satizfied, the
minimum aumber of traverse points reguired
is eight for circular ducts and nine for rec-
tangular ducts.

2.2.2 PM Sampling (Steady Flow) or Ve-
locity Measurements. TUse Figure 1-2 of
Metkod 1 to detarmine the number of wa-
verse points, following the same procedure
used for PM sampling traverses as dezcribed
in Section 2.2.1 of Method 1. When the opti-
mum duct diamewer location criteria can be
satisfied, the minimurn number of traverse

points required is eight for circular ducts
and nine for rectangular ducts.

J. Bibliography

1. Same as in Method 1, Secticn 3, Cita-
tions 1 through 8.

2. Vollaro, Robert ¥. Recommended Proce-
dure for Sample Traverses in Ducts Smaller
Than 12 Inches in Diameter. U.3. Environ-
mental Protactior Agency, Emisaion Meas-
urement Branck, Research Trizngle Park,
NC. January 1977.

METHOD 2—DETERMINATION OF STACK GAS VE-
LOCTTY AND VOLUMETRIC FLOW RATE (TYPE
S PrroT TURE)

1, Principle and Applicability
1.1 Principle. The average gas velocity in

a2 stack i3 determined from the gas density

and from measurement of the average veloe-
ity head with a Type B (Stausscheibe or re--
verse type) pitot tube.

1.2 Applieability, This method is applics-
ble for messurement of the average velocity ..

of & gas stream and for quantifying gas low,
Tois procedure is not applicable at meas-
urerment 3ites which fall 5o meet the criteris
of Method 1, Section 2.1. Also, the method”’
cannoes e used for direct measurement in cy-

clonic or swirling gas streams; Section 2.4 of

5 ilf“-

+

VR

SRS

Method I shows how to determirne cyclonie =

or swirling flow condifions. When unacecept-

able condisions exist, alternative proceduTes, 5

b

subject o the approveal of the Administrator, 3

U.S. ZEnovironmental Protection
must be employed 1o make accurate flow
rate determirations; examples of such alter-:
native procedures are: (1) to ipstall stralght-*
ening wvanes; (2) to calculate the total volu-
rmetric flow rate stoichiometrically, or (3) to
move Lo another measurement site at which
the fiow ig acceprable.

2. Apparatis

AZency,

Specifications for the spparatus are given 4

below. Any other apparatus that has bae
demonstrated (subject to approval of the Ad:
minigtrator) to be capable of mesting _t«h
specifications will be considered acceptall
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199 - 254 cm*
(875 - 1.0x)

i

r : o {3 in)*
’._.12_{3.) [

| L/

TEMPERATURE SENSOR

TYPESPITOT TUBE

*SUGGESTED INTERFERENCE FREE}

FITOT TUBE THERMOCOQUPLE SPACING

>

LEAK.-FREE
CONNECTIONS

MANGMETER

Figure 2.1. Type S pitot tube manometer assembly.

2.1 Type S Pitot Tube. The Type S pitol
tube (Figure 2-1) shall be made of metal tub-~
ing (e.g., stainless steel). It is recommended
that the externmal tubirng diameter (dimen-
sion D, Figure 2-2b) be between 0.48 and C.88
certimeter (31s and 3% inch). There shall be
an equsal distance from the base of each leg
of the pitot tube o its face-opening plane
(dimensions P, and Pz Figure 2-23b); it is rec-
ommended that this distance be between 1.05
and 1.50 times the external tubing diameter.

The face openings of the pitot tube shall,
preferadly, be aligned as shown iz Figure i
2: nhowever, slight misalignrents of the opeb-
ings are permissible (zee Figure 2-3).

The Type S pitos tube shall have 5 Enowa
coefficient, determined as outlined in Sec-
tion 4. An identification mumber shall De as-
signed to the pitot tube; this number shall be
permarnently mmarked or engraved oD the
body of the tube.
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TRANSVERSE ’
TUBE AXIS !
A
FACE
OPENING
! PLANES |
(a)
ASIDE PLANE
. o— — { . NOTE:
A ot A - E'_ 1950, < P <158
LONGITUDINAL ) —- { 540,
TUBE AXIS Q- s — e LN Patry
-SI0E PLANE
(b)
' " T AORS T

19
7 F PR

(e}

Figure 2-2. Properly constructed Type S pitot tube, shown in: (a) w; | ‘ ‘ ;
%o fransverse a.xé; (b} top view; face cpening planes parallel to longitudinal axis; {c) side waréoggg
of equai length and centeriines coincident, when viewed from both sides. Baseline coefficient vaiu ="

may be assigned to pitot tubes constructed this way. - -

end view: face opening planes perpendic
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TRANKSVERSE

TUBE AXIS ~—  °

LONGITUGINAL
TUBE AX1S -

{g)

Figure 2-3. Typas of face-opening misalignment that can resuft from field use or improper construction of Type
S pitot tubes. These will not affect the baseline value of Cp(s) so long as o and 2 < 10°, B! and B2 <
8% 220.32 em (1/8 in.) and w < 0.08 om (1/32 in.) (citation 11 in Bibliography).

A stendard pitot tube may be used instead
of & Type S, provided that iv meets the speci-
fications of Sections 2.7 and 4.2; notve, how-
eéver, that the static and impact pressure
holes of standard pitot tubes are susceptibie
W plugging in particulate-laden gars streams.
Therefore, whenever a standard pitot tube is
used to perform a traverse, adequate proof
must be furnished that the opshings of the
Pitot tube have not plugged up during the
wraverse period; tois can be done by taking a
velocity head (Ap) reading at the final tra-
verse point, cleaning out the impact and
static holes of the standard pitobt tube by

“pack-purging’” with pressurized air, and
then taking another Ap reading. If the 4p
readings made before and after the air purge
are the same (x5 percent), the traverse is ag-
cepcable., Otherwise, reject the rur. Note
that if Ap a% the final traverse point is un-
suitably low, another point may be zelected.
If “back-purging’’ at reguisar invervals is parc
of the procedure, ther comparative Ap read-
ings skall be taken, 25 above, for the last two
back purges at whick suitsadly high Ap read-
ings are observed.

2.2 Differential Pressure Gange. An in-
clined marnometer or equivalent device is
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used. Most sampling walns are equipped with
a 10-in. (water column) {nclined-vertical ma-
nometer, having ¢.Cl-in. HzO divisions on the
0-to 1-in. inclined scale, and C.1-in. HzO divi-
stons on the 1- to 10-in. vertical scale. This
type of mmanometer (or other gauge of equiva-
lent sensitivity) is satisfactory for the meas-
urement of Ap values as low a3z 1.3 mm (0.05
in.) H0. However, 2 differential pressure
gauge of greater sensitivity shall he used
(subject to ¢the apprecval of the Adminis-
trator), if any of the following is found to be
tTue: (1) the arithmetic averzge of all Ap
readings at the traverse points in the stack
ig less than 1.3 mm (0.05 in.) Hz0; (2) for tra-
verses ¢f 12 or more points, moere than 10 per-
cent of the individual Ap readings are below
1.3 mm (0.05 ia.) H20; (3) for traverses of
fewer than 12 peints, more than one Ap read-
ing is belew 1.3 mum (0.05 in.} H2O. Citation 18
in Bibliography describes commercially
available instrumentalbion for the measure-
ment of low-range gas velocities.

Az an alternative to criteria (1) through (3
above, the following calculation may be per-
formed to determine the necessity of using a
maore sensitive differential pressure gauge:

Zw’&?ﬁ‘ -

l-‘

Z Vap.

i1

T=

Where:

ap=Individual wveiccity head reading af =
traverse point, mm H0 (in. HO).

n=Total number of traverse points.

K=0.13 mm H:0 when metric units are used
and 0.005 in. Hz0O when E:gllsh uniss are
used.

If T iz greater than 1.05, the velocity head
data are unacceptable and a more sensitive
differential pressure gauge musst be used..

NoTE: If differential pressure gauges other
than inclined menometers are used (2.g..
magnehelic gauges), their calibration must
be checked after each test series. To check
the calibration of a differential pressure
gauge, compare Ap readings of the gauge
with thosze of a gauge-cil mapcmeter &t a
minimum of three peints, approximately
representing the rapnge of Ap values in the
stack. If, at each point, the values of Ap as
read by the differential pressure gauge and
gauge-oil mancrmeter agrse to within 5 per-
cent, the differential pressure gauge shall be
congidered to be in proper caiibration. Qther-
wise, the test series shall either be voided, or
procedures to adiust the measured Ap values
and fimal results shall be used subject %0 the
approval of the Administrator.

2.3 Temperature Gauge. A thermocouple,
liguid-filled bulb thermometer, bimetallic

r

40 CFR Ch. | (7-1-94 Edition)

thermometer, mercury-in-glass thermom-

- eter, or other gauge, capable of messuring

temperature to within 1.5 perceat of the min-
imum absolute stack temperature shall be
used. The temperature gauge shall ba ag-
tached to the pitot tube such that the sensor
tip deoes oot touch any metal; the gauge shall
be in an interference-free arrangement with
respect to the pitot tube face openings (see
Figure 2-1 and also Figure 2-7 in Section 4).
Alternative pesitiongs may be used if the
pitot tube-termnperature gauge system s cali-
brated according to the procedure of Section
4. Provided that a difference of not more
than 1 percent in the average velocity meas-
urement i3 introduced, the temperature
gauge need not be atiached o the piton tube;
this alvernative is subject Lo the approval of
the Adminismator.

2.4 Pressure Probe and Gauge. A piezom-
eter tube and mercury- or water-filled U-
tube mancrmeter capable of measuring stack
pressure to within 2.5 mr (0.1 in.) Hg is used.
The static tap of a stardard tyve pitot tubs
or cne leg of a Type 8 pitot tube with the
face operning planes positioned parzilel to
the gas flow may also be used as the pregsure
probe.

2.5 Barometer. A mercury, anercoid, or
cther barometer capable of measuring at-
mospheric pressure o withiz 2.5 mm Hg (0.1
in. Hg) may be used. In fnany cases, the baro-
metric reading may De obtainad from a near-
by National Weather Service station, in
which case the station value (which is :he
absolute barometric preszsure) shall be re-
quested and an adjustmens for elevasion 4if-
ferences tetween Lhe weather station and the
sampling point shall be appifed at & rate of
minus 2.5 mm (0.1 in.) HEg per 30¢-meter (100
foot) elevation increase or vice-versa for ele-
vation decrease.

2.6 Gag Denpsity Determinaticon Zquip-
ment. Mesthod 2 equipment, if needsd (see
Section 3.8), to determine the stack gas dry
meilecular weight, and Reference Method 4 or
Method 5 equipment for moisture content de-
termination; other methods may be used
subject to approval of the Administrator.

2.7 Calibration Pitot Tube. When calibra-
tion of the Type S pitot tiobe is necessary
{see Sectior 4), 2 standard pitot tube is used
as a referspce., The standard pitot tube shall,
preferably, bave a known coefficiens, ob-
tained either (1) directly from the National
Bureau of Standards, Route 270, Quince Or-
chard Road, Gaithersburg, Maryland, or (2
by calibration egainst another standard
pitot tube with an NBS-traceable coefflcient.
Alternatively, a starndard pitot tube designed
according to the criteria given in 2.7.1
through 2.7.5 below and illustrated in Figure
24 (3ee alsc Cltations 7, 8, and 17 in Bivlog-
raphy) may be used. Pitot subes desigmed ac-
cording to these specifications will have
baseline coefficients of about 0.88£0.01.
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2.7.1 Hemispherical (shown in Figure 2-4),
ellipsoidal, or conlcal tip. T

2.7.2 A minimum of six diameters stiralght
run {based upon D, the exterral dlameter of
the tube) betweer the tip and the static pres-
sure holes.

27.3 A minimum of eight diameters
gstraight run between the static pressure
holes and the centerline of the external tube,
following the 90 degree bend.

2.7.4 Static pressure holes of equal size
{approximately 0.1 D), equally spaced in & pi-
ezometer ring configuration.

2.7.5 Ninety degree bend, with curved or
miterad junction.

)]

($}]
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2.8 Differantial Preagure Gauge for Type S
Fitot Tube Calibration. An inclined manom-
eter or equivalent is used. If the single-veloc-
ity calibration techmique is empleyed (see
Section 4.1.2.3), the calibration differential
pressure gauge shall be readable to the near-
est 013 mm H0 (0.0 in. HL). Feor
multivelocity calibrations, the gauge shali
be readable to the neerest .13 mm Hp0 (0.005
in. H20) for Ap values between 1.3 and 25 mm
H:0 (0.05 and 1.0 in. Hz0), and to the nearest
1.3 mum HZO (0.05 in. HzO) for Ap values above
25 mm B0 (1.0 in. H0). A special, more sen-
sitive gange will be reguired to read Ap val-
ues below 1.3 mm H20 [0.05 in. HxO) (see Cita-
tion 18 in Bibliceraphy).
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3. Procedure _

3.1 Seb up the apparatus as shown in Fig-
ure 2-1. Capillary tubing or surge tauks in-
stalled between the manometer and pitot
sube may be used to dampen Ap fluctuaticns.
It is recommended, but not regquired, that 2
pretest leak-check be conducted, as follows:
{1) dlow through the pitot impact opening
until at least 7.6 cm (3 in.) E:O0 velocity pres-
sure registers on the manormeter; then, close
off the impact opening. The pressure shall
remain stable for at least 15 seconds; (2) do
the same for the static preszure side, except
using suction to obtain the minimum of 7.6
em (2 in.) H20. Other leak-check procedures,
subjiecs to the approval of the Administraior,
may be used.

3.2 Level and zero the rnanometer. Be-
canse the manometer level and gero may

Pt. 60, App. A, Meth. 2

drift due to vibrations and temperature
changes, make periodic checks during the
traverse. Record all necessary data as shown
in the exampie date sheet (Figure 2-9).

3.2 Measure the velocity head and tem-
perature ab the traverse points specified by
Method 1. Ensure that the proper differential
pressure gauge is being used for the range of
Ap values encountered (see Section 2.2). If it
is mecessary to change to & more sensitive
gange, do so, and remeasure the Ap and tem-
perature rezdings at each traverse point.
Conduct a post-test leak-check (mandatory),
ag described in Section 3.1 above, to validate
the traverse run. .

2.4 Measure the static pressure in the
stack. One reading is usually adegquate.

2.5 Determine the agmospheric pressure,
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BAROMETRIC PRESSURE, mm Hy (in. Hy)
CROSS SECTIONAL AREA, m2(h2) _

OPERATORS

MTOT TUBE 1.D. NO.
AVG. COEFFICIENT, Cp =
LAST DATE CALISRATED

RUN NQ.

SCHEMATIC OF STACK

CROSS SECTICON

Stack Temperatwre
Traverse Vei. d_ LOp Py
. Ne. men () MM 1, *C (*F) T X (SR) [ mm Ky {mHg)| V¥ &
Aversgs

Figure 2-8. Veiocity traverse data.
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3.6 Determine the stack gas dry rmolecular
weight. For combustion processes or Droc-
egses that emit essentially CCs, Oz CO, and
N2, use Method 3. For processes emitting es-
gsentially alr, an anealysis need nct be con-
ducted; use a dry molecular weight of 29.0,
For other processes, other methods, subject
to the approval of the Administrator, must
be used.

3.7 Obtain the moisture content from Ref-
erence Method 4 (or equivalent) or from
Method 5.

3.8 Determine the cross-sectional area of
the stack or duct at the sampling location.
Whenever possible, physically messure the
stack dimensicns rzther than using blue-

prints.

4, Calibration

4.1 Type S Pitct Tube. Before its initial
usge, carefully examine the Type S pitot tube
in top, side, and end views o verify that the
face cpenings of the tube are aligned within
the specifications illustrated in Figure 2-2 or
2-3. The pitot tube shall not be used if it fails
to meet chese allignment specifications.

After verifying the face opening align-
ment, measure and record the follewing di-
mensgicns of the pitct tube: (a) the external
tubing dlameter (dimensiocn D., Figure 2-2b);
and (b) the base-to-opening plane distances
(dimensions FP, and Pz, Figurse 2-2b) If 2, is
between 0.48 and 0.95 cm (3es and % in.) and
if Pqaand Pp are equal and bevween 1.05 and
1.50 D,, there are two possible options: (1} the
pitot tube may be calibrated according to
the procedure outlined in Sections 4.1.2
through 4.1.5 below, or (&) a2 baselines (isolated
tube) coefficient wvaiue of 0.84 may be as-
signed %o the pivot tube. Note, however, that
if the pivot Tube is part of an assembly, cali-
pration may stiil ne required, despite knowl-
edge of the baseline coefficien: value (gSee
Section 4.1.1). )

If D,, P4, and Pz are outside the gpecified
Iimits, the pitot tube rmust be calibrated as
outlined in 4.1.2 throngh 4.1.5 below.

41.1 Type S Pitot Tube Assemblies. During
gample and velocity traverses, the {solated
Type S pitot tube Is not always used; in
many instances, the pitot tube is used in
combination withk other source-sampiing
components (thermocouple, sampling probe,
nozzie) as part of an “‘assembly.” The pres-
ence of other sampling compcnents can
sormetimes affect the baseline value of the
Type S pitot tube coefficient (Citation ¢ in
Bibliography); therefore an asssigned (or oth-
erwise known) baseline coefficient value may
or may not be valid for a given assembly.
The baseline and asgembly coefficient values
will be identical only when the relative
placement of the components {n the assem-
bly is such that aerodynaric interference ef-
fecta are eliminated. Figures 2-6 througk 2-8
{llustrate interference-free c¢omponent ar-.
rangements for Type S pitot tubes having ex-
ternzl tubing darmeters between 0,48 and 0,68
em (¥e and 3% in.). Type S pitos tube assem-
biies that fail to meet any or all of the speci-
fications of Figures 26 through 2-6 shall be
calibrated according to she procedurs out-
lined in Sections 4.1.2 througk 4.1.5 below,
ané prior to calibration, the values of the
intercomponent spacings (pitot-nezzle, pitos-
thermogcouple, pitot-probe sheath) shall be
meagured and recorded.

NoTe: Do not use any Type S pitot tube as-
gembly which is constructed such that the
impact pressure opening piane of the pitot
tube is below the entry plane ¢f the nozzle
(see Flgure 2-6b).

4.1.2 Calibration Setup. If the Type S
pitot tube is to be calibrated, one leg of the
tube shall be permanently marked A, and the
other, B. Calibration shall be done in a {low
system having the following essential design
features:

519




I
4
Dy TYPESPITOT TURE ¢
L

| X2 1. 90 cm (MM4in) FOR Dg = 1.3 em (1/2 )

T
Ds
SAMPLING NOZZLE K

]

L]

A. BOTTOM VIEW. SHOWING MINMMUM MTOT-NOZZLE SEPARATION.

SAMPLING SAMPLING STATIC PRESSURE
PROBE \ NOZZLE OPENMG PLANE
' Oy
WMPALT PRESSURE
{ |= g =._.____\ /arsnls PLARE
TYPES . . .
MTOT TUSRE

ROZZLE ENTRY
MARE N !

& WHOEVIEW. TOPREVENT PITOT TUSE
FROM NTERFERMIG WiTH GAS FLOW '
STREAMM, NIES APPROACKING THE
ROZZLE THE WPALT PRESSURE
OPENING PLANE OF THE MTOT TUSE
SHALL BEEVENWITH OR ABOVE THE
NOZZLE ENTRY PLANE.

Tigure 2-6. Proper pitot tube-sampling nozzle configuration to prevent aerodynamic inter-
ference: buttcnhook-type nozzie; centers of nozzle and pitot operning aligned; D, betwsesn
0.48 and 0.95 ¢m (s and %% in.).
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41.2.1 The flowing gas streem must be
confined o a duct of definite cross-sectional
arsa, either circular or rectangular. ¥For cir-
cular c¢reoss-sections, the minimum ducet di-
ameter shall be 30.5 ¢em (12 in.); for rectangu-
lar cross-gections, the width (shorter side)
shall be at least 25.4 cm (10 in.).

4.1.2.2 The cross-sectional arsa of the cali-
bration duct must bHe constant over z dis-
tance of 10 or more duct diameters. For a
rectangular cross-section, use ap equivalent
diameter, calculated {rom the following
equation, to determine the number of duct
diamesers:

2L
Doz ————e Eg. 2-1
(L+W)
Where: i -
D.=Equivalent dizameter
L=Lerngth
W=Widsh

To snsure the presence of stable, fuliy de-
velioped f1ow patierns at the calibration site,
or ‘‘test section,’”” the site must be locsted at
least eight diameters downsiream and two
diameters upstream frorn tke nearest dis-
turbances.

NoTE: The eight- and two-diameter criteria
are not absolute; other tasy section locations
may be used (subject to approval of the Ad-
rministrator), provided that the flow at the
test site is stable and demonstrably parallel
to the duct axis.

4.1.2.3 The flow system sihall have the ca-
pacity to geperate a test-section veloeity
arournd 313 mvmin (3,000 fonmin). Tris velocisy
muss be comstant with time to guaractiee
steady flow during calibration. Note that
Twvoe & pitot tube coefficients cbtaired by
sizgle-velocity calibraticn at 9815 mymin
(2,000 femin) will generally be valid to with-
in 3 percens for the measurement of veloci-
ties above 305 rmymin (1.000 fymin) and o
within £5 t0 6 percent for the measurement
of velocities besween 180 and 305 mymin (6800
and 1,000 fomin). If & more precise correla-
tion between €, and veloclity is desired, the
flow system shall have the capacity to gen-
erate atb least four distinet, time-invariant
test-gection veiocities covering the velocity
range from 180 to 1,525 m/min (600 to 5,000 {v
miny, and calibretion data shall be taken at
regular velocity intervals over this range
(see Citations 3 and 14 ip Bibliegraphy for de-
tails).

4.1.2.4 Two eniry ports, cne sach for the
standard and Type S pitot tubes, shall be cus
in the test section; the standard pitet entry
pors shzll be located slightiy downstream of
the Type § port, so that the standard and

Type S impact openings will lie in the same
cross-zectional plane during calibration. To
facilitate alignment of the pitet tubes dur-
ing calibration, it is advisable that the test
section be constructed of plexiglas or scme
other transparent material.

4.1.3 Calibration Procedure. Nofte that
thig procedure iz a general one and must nog
be used without firat referring to the special
copsiderations presented in Section 4.1.3.
Note also that this procedure applies only o
gingle-velocity calibration. To obtain cali-
bration dazta for the A and B sides of the
Type S pitot tube, proceed as follows:

4.1.3.1 Make sure that the mancometer is
properly filled and that the oil.is free from

contamination and is of the proper density.

Inspect and lsak-check all pitot lines; repair
or replace if necessary.

4.1.3.2 Level and zero the manometer.
Turn on the far and zllow the flow 0 sta-
bilize. Seal the Type S entry port.

£.1.3.3 Ensure that the rmancometer is level
and zeroed. Pogition the stardard pitot tube
at the calibration point (determined as ous-
lined in Section 4.1.53.1), and align the tube s¢
that its tip is pointed directly into the flow,
Particular care should be taken in aligning
the sube to aveid yaw and pitch angles.
Make sure that the entry port surrounding
the tube ig properiy sezled.

4.1.3.4 Read Ap, and record its value in a
data table zimilzar to the one shown in Fig-
1re 2-8. Remove the standard pitot tube from
the duct and discomnect it from the manom- -
gter. Seal the standard entry port.

4.1.3.3 Cornpect the Type = pitot tube Lo
the marnormeter. Open the Type S o0y Dors.
Check the manometer level and zero. Insers
and align the Type S pitot tube so that its 4
side impact opening is at the same poiav as
was the standard pitot tube and is peinted
directly into the flow. Make sure that tae
entry port surrounding the tube s properly
sealed.

4.1.3.6 Read Aps and sncer its value in the
dara table. Remove the Type £ pitot tube
from the duct and disconnect it from the méa-
nometer.

1.1.3.7 Repeat steps 4.1.3.3 through 4.1.3.8
above until three pairs of Ap readings have
been obtained.

4.1.3.8 Repeat steps 4.1.3.3 through 4.1.3.7
ebove for the B side of the Type S pitot tuve.

4.1.3.9 Perform caleulations, as described
in Secticn 4.1.4 beicw. \

4.1.4 Cealculations. i

4.1.4.1 For each of the six pairs of ap read-
ings (i.e., three from side A and three IO -
side B) obtained in Section 4.1.3 above, cal-
culate the value of the Type S pitob tube 6o
efficient as follows: -
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PITOT TUBE IDENTIFICATION NUMBER: DATE:
' CALIBRATED BY:

“A” SIDE CALIRRATION
Lpgd L)
em H20 cm H20 DEVIATION
1
2
3
Ty (SIDE A)
"B SIDE CALIBRATION
Lpad Lz
em H20 tm H20 DEVIATION
RUN NO. {in. H20) (im. H20) Cpis) | Cpis)-CylB)
%
2
3
Cy (SIDE B)

3
T |cgis)-Cpla OR B)

-l

~=—— MUST BE <0.01

AVERAGE DEVIATION = v (AOR B} = 3

| €5 (SIDE A)-C (SIDE 8) |=—MUST BE <0.01

Figure 2-9. Pitot tube calibration data.
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Fquation 2-2

Cp(l) = Cn(u.n

Where: ;

Cres)=T3ype S pitot tube coefficient

Cosray=Standard pitot tube coefficient; use
0.98 if the coefficient is unknown and the
tube is designed according to the criteria
of Bections 2.7.1 0 2.7.5 of this method.

ADsre=Velogity head measursd by the stand-

rd pitot tube, cm H20 (in. E0)

Ape=Velocity head measured by the Type S

pitot tube, om B0 (in. H20)

4.1.4.2 Calculate Oy (side A), the mean A-
side coefficient, and C, {side B), the mean B-
side coefflicient: calculate the differspce be-
Tween these two average valnes,

£.1.4.3 Calculate the deviation of egack of
the three A-gide vilues of Cpp, IO C. (side
A), and the deviation of each B-side value of
Cpm from Cy (side B), Use the following equa.-

O‘Vﬁ

Deviation=Cpy —C,{A or B)

Fgustion 2-3

Calculate ¢, the average deviztieon
for both the A and B sides of
the following equation:

4.1.4.4
Irom the mean,
the pivot tube. Use

E,(A or )]

3
Z |C9ic)_

¢(side AcorB)=

3
Eguation 2—4

1.1.4.53 Use the Type 8 pitot tube only if
the values of g (side A) and & (side B) are less
thern or equal %o 0.01 and if the absolute
value of the difference between Cp (A) and &,
(B) is 0.01 or less.
.5 Special considerations.
.5.1 Belection of calibration point.
.5.1.1 When an isoiated Type £ pitot
tube is calibrated, select a calibraticon point
at or near the center of the duct, and follow
the procedures outlined in Sections 4.1.3 and
4.1.4 above. The Type 8 pitot_coellicienis so
obtained, i,e., Cp (side A) and C, (side B), will
be wvalid, sc long as either: (1) the isclated
pitot tube is used: or (2) the pitos tube is

4.
4.
4.1

|-,.. ,..

‘rnodel of the probe sheath,

used with other components {nozzle, thermo-

couble, sample probe) in an arrangement
that is free from zerodynamic interierence
effects (see Figures 2-8 through 2-8).

4.1.5.1.2 For Type & pitot tube-thermo-
couple combinations (without sample probe),
select a calibration point &t or near the cen-
ter of the duct, and follow the procedures
outlined in Sections 4.1.3 and 4.1.4 above. The
coefficienss so obuained will be valid so long
as the pitot tuhe-thermocouple comuination
is used by itself or with other components in
an interference-free arraogement (Figures 2—

6 and 2-8).
4.1.5.1.3 For assemblies with sample
probes, the calibration point should bHe lo-

cated at or near the center of the duct; how-
ever, insertion of a probe sheath into a smeall
duct may causs significant c¢ross-ssctional
arez plockage and yield incorrect coefficient
valtes (Citation 8 in Biblicgrapby). There-
fore, to minimize the blockage eifect, the
calibration point may be a few inches off-
center if necessary. The actual blockage ef-
feet will be negiig‘Ible when the theoretical
blockage, as determined oy a projeched-area
is 2 parcent or
less of the duct crozs-sectional ares for as-
semblies without externzl sheaths (Figure 2-
102), and 3 percent or less for assemblies Wluh
external shepths (Figure 2-10b).

4,2.5.2 TFor those probe assemblies in
which pitos tube-nozzle interference (s & fac-
tor {i.e., those in which the pitot-znczzle sepa-
ration distarce frils to meet the specifica-
tion illussrated in Figure 2-82), the value of
Coisy depends upon the amount of free-space
Detween the tube and nozzig, end therelore is
a fupction of neczzle size. In these ingtances,
se¢parzte calibrations shall be performed
with eack of the commornly used nozzle sizes
in place. Note that the single-velocity celi-
bration technique is acceptable for this pur-
pose, even though the larger nozzle sizes
(>0.835 cm or ¥ in.y are not ordinmarily used
for isgokinetic sampling at velocities around
815 mymir (3,000 fvmin), which is the calibra-
tion velocity: note also that it is not nec-.
essary to draw an isokinetic sample durizng
calibration {see Citation 19 in SBection 8).

41,523 For a probe assembly constructed
such that its pitos tube is always used in the
same crientetion, only one side of the pitot
tube need be calibrated (the side wiaich will |
face the flow). The pitot tube must still meed
the glignment specifications of Figure 2-2 or
2-3, bowever, and must have an average devi- -
ation (o) value of 0.01 or less (sse Secticd .
4.1.4.4),
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4.1.6 TField Use and Recalibraticn.
4.1,6.1 Field Use,

41.6.1.1 When 2 Type S pitot tube (iso-

lated tube or assembly) is used in the fleld,
the appropriate coefficient value (whether
assigned or obtained by calibration) ghall be
used to perform velocity calculstions. For
calibrated Type S pitot tubes, the A side co-
efficient shall be nsed when the A side of the
tube faces the flow, and the B side coefficient
ghall be used when the B side faces the flow;
altermatively, the arithmetic average of the
A and B side coefficient values may be used,
irrespective of which side faces the {low.

4.1.6.1.2 Wnen a probe assembly is used to
sample a smell duct (12 to 36 in. in diameter),
the probe sheath sometimes blocks a signifi-
cant pars of the duct cross-section, causing a
reduction in the effective value ¢f Cyyy. Con-
sulv Citation 9 in Biblicgraphy for detalls.
Conventional pitot-sampling probe assem-
blies are not recorumended for use in ducts
having inside diameters smaller than 12
inches (Citation 16 in Bibliography).

4.1.6.2 Recalibration.

4.1.6.2.1 Isclaved Pitot Tubes. After each
field use, the pitot tube shall be carefuily re-
examined in top, side, and end views. If the
pitot face operings are still aligmed witzir
the specifications illustreted Io Figurse 2-2 or
2-3, it can be gssumed thet the baseline coef-
ficient of the pitot tube 2as not changed. I,
however, the tube has been damaged to the
exvaent that it no longer meets the specifica-
cvlons of Figure 2-2 or 2-3, the dernage shall
either b e repeired to restere proper align-
ment of the face openings or the tubé shall
he discarded.

4.1.6.2.2 Pitot Tube Assemblies. After each
field use, check the fece opening aligrmeznt
of the pitot tnbe, as iz Section 4.1.6.2.1; also,
remeasure the intercomponent spacings of
the assembly. If the intercomponent
spacings bave not chenged and the jace open-
ing alignment is acceptable, it can be as-
summed that the coefficient of the assernbly
has not changed. If the face opening align-
mexnt is no longer within the specifications
of Figures 2-2 or 2-3, either repair the dam-
age or replace the pitot tube (calibrating the
new  asgembly, If  onpecessary). If the
intercomponent spaciags bave changed, re-
store the original spacings or recalihrate the
assembly. - ;

4.2 Standard pitot tube {if applicable). If a
stapdard pitot tube is used for the veiogity
craverse, the tube snall be consitructed ac-
co*‘d.‘.'*g o the criterla of Secticn 2.7 and
shall be assigned 2 baseline coefficient value
of 0.88. If the standard pitoc tube is used as
part of an assembly, the tube shall be in an
Ingerference-free arrangerment (subject o
the approval of the Administrator).

4.3 Temperazture Gatges. After each fleld
use, calibrate dial thermometers, liguid-
filled bulb thermometers, thermocouple-po-
tentiometer systems, and other gauges at 2

S26

meay be used. For temperatures above 405° C
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temperature within 10 percent of the average 3
absolute stack temperature. For tempera- ;

tures up to 405° C (761° F), use an ASTM mer-
cwry-in-glass reference thermometer, or
equivalent, as a reference; alternatively, ei-
ther a reference thermocouple and poten-
tiometer (calibrated by NBS) or thermo-
metric fixed points, e.g., ice bath and boiling
water (corrected for barometric pressure)

(762° F, use an NBS-calibrated reference
thermocouple-potentiometer system or an
alternate reference, subject to the approval
of the Administrator.

I, during celibration, the absolute tem-
peratures measured with the gauge being
calivrated and the reference gzuge agree
within 1.5 percent, the gtemperature dats
taken in the fGeld shall be considersd valid. -

therwige, the pellubant emission test shall
either be congidered invsalld or adiustments -
(if appropriate} of the test resuits shall be
meade, subject to the approvezl of the Admin- .
istrator. )

4.4 3Barometer, Celibrate the barometer
used agalinst & mercusy barometer.

5. Calez
Carry out calculations, revaining at least:
one extra decimal figure beyond that of the
acquired dava. Round off figures after final
caleulatiorn,
5.1 Nomenciature.

wlations

A=Cross-sectiopal area of stack, m? (ft9),
Bu.=Water vapor in the gas stream (from'
Mecthod 5 or Reference Method 4), propor-
tion by volume, )
Co=Pitot tube coefficient, dimensionless.
X,=Pitot tube constans,

(g/g-mole}(mm Hx)
(°K){mm H,0)

34. 97——

for the mesric system and .

(lb/ib—moie)(ir;. 1ig)
(°R)(in. H:0O)

-

for the BEnglish system.

Me=Molecular weight of Su&Ck gas, dry b
(see Section 3.8) g/g-mole Goﬂb—mole.)-

M=Molecular weight of stack gas, wet
g/g-mole (1b1b-mole).

=Ma (1~ Bups) 18.0 Bue

Pupr-=Rarpmetric pressurs at *neasureme

site, mm Hg (in. Heg).
P=Stack static pressure, mm Hg (in. HS)-
P.=Absclute stack. gas pressure, run Hg G
He),

=Pb_|,_'+Pg
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Paa=Standard absolute pressure, ’760 mm Hg
(26.92 in. Hg).

Qe:=Dry volumetric stack gas flow rate cor-
rected to standard conditions, dscm/hr
{dacihr).

t,=Stack termperature, °C (°F).

T,=Absolute stack temperature, °K, (°R).

=273+, for metric.

Eq. 2-7
=450+%, for English.

Eq.2-8
T,A-Standa.rd absolute temperaturs, 293 °K

(528° R).
T pymAverage stack gas velocity, msec (ft/sec),
T Ap=Velocisy head of stack gas, mm B0 (in.
. H0). .
"7 3,800=Ccoversion factor, sechr.
.. 18.0=Molecular weight of water, gig-mole (v
ib-mmole).
5.2 Average Stack Gas Velocity.

,c,(vf— Plarey /g:;-:

Egustion 2-9

53 Average 8Stack Gas Dry Volummetric
Fiow Rarte.

Ts:,-d P:
Pea=3.800(1 - B )v:4 T
* szd.
favg) .
Eq. 2-10

To convert & from dscm/hr (dscfar) to
" descrmvmin (dscfmin), divide @ by 80.
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gsure, compressibility, and molecular

3 weight Tse the procedure in Section 3.3.1.
% Record all the measuring device parameters
= on & time interval frequency sufficient to

adequately profile each process cyclical or
popcontinuous evens, A multichannel con-

. tinucous recorder may be used.

4, Calibration

: 4.1 Flow Rate Measuring Device. Use the
procedure inp Method 2A, Section 4, and apply
the same performance standards. Callbrate
the measuring device with the principal
gtack gas o be measured {e.g., &ir, nitrogen)
against a standard reference meter. A cali-
brated dry gas meter is an acceptable ref-
srence meter, Ideally, calibrate the measur-
ing device iz the field with the actual gas o
be meszsured. For messuring devices that
nave a volume rate readout, calculate the
measuring device calibration coefficient, ¥,
for each rur as follows:

(@) (Th) Poar
Tm = Q) (To) (Poas
+ B

Eq. 2D-1

where:

Q=reference meter low rate reading, m¥
min (ft3/min).

Qn=measuring device flow rate reading, m¥
min (ft¥/min).

T=reference meter average absolute tem-
perature, *K (°R).

Tem=mesasuring device average absolule
temperature, °K °R).

Pu-=barometric pressure, mm Hg (in. He).

P,=measuring device average static pres-
sure, mmm Eg (in. Hg).

For measuring devices that do not have a
readout &8 fiow rate, refer o the manufac-
turer’s instructions to calculate the Qn cor-
responding %0 each Q..

4,2 Tempeérature Gauge. Use the proc’edu.':e
and specifications in Meathod 2A, Section 4.2,
Perform the calibraticn at a temperature
that approximates field test conditions.

4.2 Baromeéter. Calibrate the barometer to
pe used in the fleld test with a mercury ba-
rometer prior o the fleld fest.

5. Gas Flow Regte Calculation

Calculate the stack gas flow rate, Qs as
follows:

(Pow +
Q = Ki¥mQn__ % Eg. 2D-2
T
whares:

K, = 0.3852 for international system of units
(SI); 17.64 for English units.
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METHOD 3—FAS ANALYSIS FOR THE
DETERMINATION OF DRY MOLECU TAR WEIGHT
1. APPLICABILITY AND PRINCIPLE
1.1 Applicability.

1.1.1 Tris mezhed is applicable for deter-
mining carbon dioxide (CO2) a2nd ozygen (0:)
concentrations and droy molecular weight of
a sample {rom a gas stream of a fossil-fuel
combustiorn process. The method may alse be
applicabie to other processes wrere it has
been determined that compournds cther than
CO-, O, carbon mornoxide (CO), and witrogen
{N:) are zot present in concentrations suffi-
clent to affecs the results.

1.1.2 Other methods, as well as modifica-
tions to she procedursa desceribed herein, are
also applicable Zfor some or all of the above
determirzations. Exampies of specific meth-

~ods and modifications inciude: {1) A multi-

point sampling methed using an Orsat ana-
lyzer to analyze individual grab samples ob-
taired at each point: (2) & method using CO:
or O: 2nd stoichiometric calculations to de-
termine dry molecular weight: and (38) as-
signing a vaiune of 30.0 for dry molecular
welght, in lieu of actual measurements, for
processes buwrning patural gas, ceoal, or oil.
These methods and modifications may be
used, but are subject Lo the approval of the
Administrasor, U.S. Environmental Protec-
tion Agency (EPA). )

1.1.3 Note. Mention of trade names or spe-
cific products dees Dot constitute endorse-
ments by EPA.

1.2 Principle. A gas sample Is extracted
‘rom & stack by one of the following meth-
ods: (1) Single-poinst, grab sampling; (2) sin-
gle-poirt, integrated sampung‘ or {3) multi-
point, integrated sampling. The gas sample
is analyzed for pecens CO., percent Og, and if
necessary, for percent CO, For dry molecular
weight determiration, either an Orsat or a
Fyrite analyzer may be used for the analysls.

2. APPARATUS

As an alternative %0 the sampling appara-
tus and gystems described hersin, other sam-
pling systems (e.g., liquid displacement) may
be used, provided such systems are capable of
obtaining a repressntative sample and malin-
taining a constant sampling rate, and are,
otherwise, capable of yielding acceptable re-
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sults. Use of such systems I8 subject to the
approval of the Administrator.

2.1 Grab Sampling (Figure 3-1).

2.1.1 Probe. Stainless steel or borosilicats
glass tubing equipped with an In-stack or
out-stack filter to remove particulate meaet-
ter (& plug of glass wool ig satisfactory for
this purpose). Any other maberials, inert Lo
Oz, CO2, CO, and N2 and resistant to tempera-
ture at sampling conditicons, may be used for
the prote. Examples of such materials are
aluminum, copper, quartz glass, and Teflon.

U CTrK Ol T (7~ T-y& COiion,

2.1.2 Pump. A one-way squeezs bulb, or
equivalent, to transport the gas sample to
tke analyzser.

2.2 Integrated Sampling (Figure 3-2).

2.2.1 Probe. Same ag in Section 2.1.1.

22,2 Condenser. An air-cocled or water
cooled condenser, or other condenser =c
greater than 250 ml that will not remove -
CQa., CO, and Na, to remove excess moisturs
which would interfere with the operation ¢!
the pump and flowmegar.

2.2.3 Valve. A needle valve, to adjust sam-
Dle gas flow rate.
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2.2.4 Pump. A leai-free, diaphragm-type
pump. or equivalent, to transport sample gas
to the flexible bag. Install a small surge tank
between the pump and razte meter to elimi-
nafte the pulsation effect of the diaphragin
pum™p on the rotameter.

2.2.5 Rate Meater. A rotameter, or equiva-
lent rate meter, capable of measuring flow
ra.r,e to within 2 percent of the zelected fliow
rate. A flow rate range of 500 to 1000 co/min
is sug'gested

2,26 Flexible Bag. Any leak-free plastic
(e.g., Tedlar, Mylar, Teflon) or plastic-ccated
aluminum (e.g., aluminized Mylar) bag, or
equivalent, having a capacity consistent
with the zelected flow rate and time length
of the test run. A capacity in the range of 55
to 90 liters is suggested. To leak check the
bag, comnect it 0 a waber manometer, and
pressurize the bag 70 5 to 10 ¢m E;O (2 to 4
in, HO). Allow to stand for 10 minutes, Any
displacement in the water manometer indi-
cates a leak, An alternmative leak-check
meshed Is to pressurize the bag %0 5 %2c 10 em
(2 v04in) H:0 and allow to stand overnight.
A deflazted bag indicates a leak.

2.2.7 Pressure Gaunge, A water-filled U-tube
marometer, or equivalent, of about 30 cm (12
in.), for the flexiblie pag leak check.

2.2.8 Vacuum Gauge. A IMercury IDaloIm-
eter, or equivalent, of at least 780 mmn (0 in.)
Hg, for the samplioeg &Tain leak check.

2.3 Aralysiz, An Orszat or Fyrite type com-
bustion gas analyzer. For Orsat and Fyrite
analyzer malintenance and cperaftion proce-
duresg, folicw the instructicns recommended
by the manufacturer, unlasgs otherwise speci-
fied herein.

3, SINGLE-PCINT, GRAS SAMPLING AND
ANALYTICAL PROCEDURE

3.1 Trhe samplinge point in the duct shall ei-
ther be at the centroid of the cress section or
at a point ©o cleoser to the walls than 1.00m
(3.3 £t3, unless otherwise specifled by the Ad-
ministrator.

3.2 Set up tre equipment a3 shown *n Fig-
ure 3-1, makiog sure all connecsions ahead of
the anpalyzer are tight. If an Orsat analyzer is
used, it is recommendead that the analyzer be
leak checked by following the procedure in
Section 6; however, the leak check is op-
ticnal.

3.3 Place the probe In the stack, with the
tip of she probe positiconed at the sampling
peint; purge the sampling line long encugh

allow a7 least five exchanges, Draw a2 sam-
ple into the analyzer, and immediately ana-
lyze it for percent CQ; 2nd percent Oz, Deter-
mine toe percentage of the grs that is N- and
CO by subtracticg the swm of the percent
CO: and percent G0 from 100 percent. Cal-
culate the dry molecular weight as indicated
in Seaction 7.2.

3.4 Repear: the sampling, analysis, and cal-
cuiation procedures until the dry molecular
weights of any fthree grab samples differ

40 CFR Ch. | (7-1-94 Edition)

from their mean by no meore than 0.3 g/g-
mole (0.2 lblb-mole). Average these three
melecular weights, and report the results to
the nearast 0.1 g/g-mele (0.1 1wWlb-mole).

4, SINGLE-POINT, INTECRATED SAMPLING AND
ANALYTICAL PROCEDURE

4.1 The sampling point in the duct ghall bhe
lgcated as specified in Section 3.1.

4.2 Lealk check (optional) the Rexible baz
as in Section 2.2.6. Sev up the equiprment as
shown in Figure 3-2. Just before sampling,
leak check (cptional) the train by placing a
vacuum gauge ab the condenser inlet, pulling
a vacuum of at least 250 mm Hg (10 in. Hg),
plugging the outlet at the guick disconnect,
apd then turning off the pwmnp. The vacuum
ghould remain stable for at least 0.5 minute.
Evacuate tne flexible bDag, Connect the
probe, and place it in the stack, with the tip
¢of the probe positicned 2t the sampling
point; purge the sampling line. Next, connecs
toe bag, and make sure that all connections
are tight.

4.3 Sample at a constant rate. The sam-
pilng ran should be simultaneous with, azd
for che same total length of zime as, the pol-
lutant emission rate determination. Ceollec-
tion of at least 30 liters (1.0C It3) of zample
g2s8 is recommendced; however, smaller voi-
umes may be ¢oliectad, If desired.

4.4 COhtalin one integrated flue gas sample
during each pollutant emissiorn rase dster-
minagion. Within 8 mours after the sampie {3
taxzen, apalyze it for percent CO; 204 percens
C; using either an Orsat analyzer or a FyTite
type combustion gas analyzer. I¥f an Orsat
analyzer is used, it is recommended thas
Orsatr ieak check descrited iz Secrtion 6, te
performed before thiz determinssion; how-
aver, the ckheck is opticonal. Determine the
percentage of the gas tkat is N-» and CQ by
subiracting the swm of the percent CO» and
percent { from 100 percent. Caiculate the dry
molecular weight as indicated in Section 7.2,

45 Repeat the analysis and calculaticzn
procedures until toe Individual dry molecu-
lar weights feor any three analyses differ
from their mean by nc rmore than 0.3 g/g-
rmele (0.3 1bilb-mele). Average these three
molecular weights, and report the results to
the pearest 0.1 g/g-mole (0.1 lovlk-mole).

5. MULTI-POINT, INTEGRATED SAMPLING AND
ANALTTICAL PROCEDURE

5.1 Urless othnerwize specified by the Ad-
ministrator, & minimum of elght traverse
peints shall be used for circular stacks hav-
ing diameters iess than 0.61 m {24 in.), & min-
imurn of pine shall be used {or rectapgular
stacks havirg equivalent diameters less than
0.81 m (24 In.), ard a minimum ¢f 12 traverse
points shall be used for all other cases. The
traverse points shall ve located acceording ©o
Method 1. The use of fewer points is subject
to approval of the Administrator.
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5.2 Follow the procedures outlined in Sec-
tiems 4.2 through 4.3, except for the follow-
ing: Traverse all sampling points, and sam-
rle at each point for an equal length of time,
Record sampling data ag shown in Figure 3-
2.

Time Traverse ot | Q, ifter/min % dav.e

Average

29 Qe m( Qg Cy X 100 (Must De £10%)
Figure 3-3. Sampiing rate cata.

8. LEAX-CHECK PRCCEDURE FOR ORSAT
ANATTZER

Moving an Orsat analyzer Ifrequently
cavses it to leax., Therefore, an QOrsal ana-
Ivzer should be thoroughly leak checked on
site before the flue gas sample is introduced
into it. The procedure for leaXk checking ar
Orsat anslyzer is as follows:

6.1 Bring the liquid level in eacH pipette up
ta the reference mark oo the capillary tub-
ing, and then ciose the pipetie SLODCOCHL

5.2 Raise the leveling buld suificiently w
bring the confining liguid meniscus cnto the
greduated portion of thoe buretfe, and then
close tke manifold stopcock.

5.3 Record the meniscus position.

6.4 Observe the menigus in the burestte and
the liguid level in the pipette for movemery
over the next 4 minutes. )

8.3 For the Orsat analyzer ©o pass the leak
check, two cornditions rmust be met:

8.5.1 The liquid level in each pipetie must
not fall below the botton of the capillary
tuding during this &minute interval.

6.5.2 The menisus in the bursette must oot
change by racre than 0.2 ml during this 4-
minute interval.

6.6 If the arlyzer falls the leak-check pro-
cedure, check all rubber connections and
stopcocks to determine whether they might
be the cause of the leak. Disassemble, clean,
ard regrease leaking stopcocks. Replace
ieaking rubber connections. After the ana-
lyzar is reasszembled, repeat the lead-check
procedure.

7. CALCULATIONS

7.1 Nomenclature

Ms = Dry molecular weighst, g/lg-mole (1b1b-
mole).

%CCs = Parcent CO; by volume, dry basis,

%0, = Percent O by velume, dry basis,

%CO = Percent CO by volume, dry basis.

% N2 = Percent N; by volume, dry basis.

0.280 = Molecular weight of N1 or COQ, divided
by 100.
0.320 = Molecular wight of 0, divided by 100.
0.440 = Molecular weaight of CO- divided by
100.
7.2 Dry Molecular Weight. Use Equation 3-
1 to czleuiave the dry molecular weight of
the stack gas.
Ms = 0.440(%C0O2) + 0.320 (340 + 0.280(%N2 +
% CO) Egq. &1 '
NOTE. The above equaticn does not con-
sider argon in air (about 0.§ percent, molecu-
lar weight of 38.8). A regative error of about
0.4 percen:t i3 iziroduced. The tester may
cnoose to include argon in the analysis using
procedurss subject to approval of the Admin-
istrator.
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METHOD SA—DETIRMINATION OF OXYGEN AND
CanroN DICXIDE CONCENTRATIONS IN EMIS-
SIONS FrROM STATIONARY SCURCES (INSTRU-
MINTAL ANATLTZER PRCOCEDURE)

1. Applicability and Principle

1.1 Applicabilivy. Tnils method is appli-
cable to the determination of oxygen (O2)
and carbor dexide (CO.) concentzaticns in
emissions from stationary scurces only when
gpecified within the regulations.

1.2 Prinpciple. A sample Is continuously
extTacted from the effluent stream: & porticu
of the sample stream is conveyed to an in-
strumental analyzer(s) for determination of
O» and CO; concentration{s). Perfcrmazcse
specifications and test procedures are pro-
vided to enaurs reliable data.

2. Range and Sensifitvity

Same as Msthod 8C, Sections 2.1 and 2.2,
except that the span of the monitoring sys-
tern shall be selected such that the average
Q. or CO: concentration is not less than 20
percent of the span.

3. Definitions

3.1 Measurement System. The total equip-

mend required for the determization of the
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Q: or CO: concentraticn. The measuremens
system corsists ¢f the same major sub-
systems ag defined in Method 80, Sections
3.1.1, 3.1.2, and 3.1.3.

3.2 Span, Calibration Gas, Analyzer Cali-
bratica Error, Sampling System Bias, Zerc
Drift, Calibretion Drift, Response Time, and
Calibration Curve. Same as Method 8C, Sec-
tions 3.2 through 3.8, and 3.10.

3.3 Interference Response. The output re-
sponse of the measurement system to a com-
ponent in the sample gas, other than the gas
componeny telng measured.

4. Measurement System Performance Specifica-
tHons

Same as Method 8C, Sections 4.1 through
4.4,

5. Apparatus and Reagents

3.1 Measurement System. Any measure-
ment 3ystem for Op or CO» that meets the
specifications of this method. A schematic of
an acceptable measurement system is shown
in Figure 8C~1 of Method 8C. The essential
compenents of the measurement system are
described below:

5.1.1 Sample Probe. A leak-free probe, of
sufficient lengtf to traverse the sample
peints.

5.1.2 Semple Line. Tubing, o0 transport
the sample ga3 from the probe to the mois-
ture removal system. A heated sample line is
not required for systems that measure the 0.
or CO; concentration on a dry basis, or Tans-
port dry gases.

5.1.3 Sample Transport Line, Calibraticn
Value Assembly, Moisture Removal System,
Particulate Fllter, Sample Pump, Sample
Flow Rate Control, Sample Gas Manifeld,
and Data Recorder. Same as Methed 6C, Sec-
tiong 5.1.3 through 5.1.9, and 5.1.11, except
that the requirements to use stainless steel,
Teflon, and nonreactive glass filters do not
appiy.

5.1.4 Gas Apalyzer, An analyzer to dater-
mine contianuously the O: or CO: concentra-
tion In the sample gas stream. The analyzer
2nall meet the applicable performance 3peci-
flzations of Section 4. A means of controlling
the analyzer flow rate and a device for deter-
mining proper sample low rate (e.g., preci-
gion rotameter, pressure gauge downstream
of all flow controls, ese.) shall be provided at
the analyzer. The requirements for measnr-
ing and controlling the analyzer flow rate
are not applicable if data are presented that
demorstrate the apalyzer is insensitive to
flow variations over the range encountersd
during the cess.

5.2 Calibration Gases, The calibration
gazges for CO: analyzers shall be CO; in N; or
CO; in alr. Alternatively, CO/S0., 0/80;, or
Co/CO»S0: gas mixtures in N; may be used.
Thrree calibraticn gases, as apecified Secticn
5.3.1 through 5.3.3 of Method 8C, shall be
used. For O: monitors that cannot analyze
zerc gas, a calibration gas concentration

-0 g i . - v ofis on"
equivalent o lesa than 10 percent of the spar
may be used in place of zerc gas.

6. Measurement Systemn Ferformance Test Proce.
dures

Perform the following procedures before
measurement of emissions (Section 7).

6.1 Calibration Concentration Verifica-
Hon. Follow Secticn 5.1 of Method 6C, except
if calibration gas analysis s required, use
Method 3 and change She acceptance criteria
for agreement among Method 3 resulss to 3
percent (or 0.2 percent by volume, whicnever
is greater).

6.2 Interferences Regponse. Conduct an in-
terference response test of the analyzer prior
te ita initial use in the fleld. Thereafter, re-

_¢heck the measurement system if changes

are made in the instrumentcaticn that conld
alter the interference response (e.g., ¢hanges
in the type of gz2g detector). Conduct she in-
taerference response in accordances with Sec-
tion 5.4 of Methaod 20.

8.3 Measurement System Preparation,
Analyzer Calibration Error, and Sampling
Systern Bias Ckeck. Follow Secticns 8.2
through 6.4 of Method 8C.

7. Emission Test Procedure

7.1 Selection of Sampling Sice and Sam-
pling Pointa. Select a measurament site and
samrpling points using the same criteria chas
are applicable to tests rperformed using
Method 3.

7.2 Sample Collectior. Psosition the sam-
pling probe at the first measurement point,
and begin sampling at She same rate as used
during the sampling system bhias check.
Maintain constant rate sampling (l.e., #10
percent) during the entire run. The sampling

" time per run sksall be the same as for tests

conducted using Method 3 plus twice the sys-
tem response time. For =2ach run, use only
those measurements cbtained after twice the
response time cf the measurement system
has elapsed 5o detarmine the average efflu-
ant concentrasion.

7.8 Zero and Calibration Drift Test. Fol-
low Section 7.4 of Method 6C.

8. Qruality Control Procedures

The following guality corstrol procedures
are recormunended when the results of this
method are used for an emission rate correc-
tion facter, or excess alr determination. The
tester should select one of the following op-
tions for validating messurament resulss:

8.1 If both Oz and CO; are measured using
Methoed 3A, the procedures described in Sec-
tion 4.4 of Method 3 should be followed 2o
validate the O; and CO- measurement re-
suits,

8.2 If only O: is measured using Method
3A, measurements of the sample stream GO
concentration should be obtained ag the sam-
ple by-pass vent discharge usirg an Orsat or
Fyrite analyzer, or eguivalent. Duplicate
gamples should be obtained concurrent with
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ab least ¢ne run. Average the duplicate Orsat
or Fyrive analysis results for each run. Use
the average CO; values for comparisen with
the O; messurements in accordance with the
procedures descrived in Section 4.4 of Metn-
od 3.

8.3 If only CO: is measured using Method
3A, concurrent measurements of the sample
stream CQO; concentration should be obtained
using an Orsat or Fyrite analyzer as de-
scribed in Section 8.2. For each run, dif-
ferences greater than 0.5 percent between the
Method 3A results and the aversge of the du-
plicate Fyrite analysis sheould be inves-
tigated.

8. Emission Calculation

For all CO; analyzers, and for O; aralyzers
that can be calibrated with zero gas, foliow
Section 8 of Method 6C, except express zll
¢concentrations as percent, rather than ppm.

¥or O anglyzers that use a low-level cali-
bration gas in place of & zero gas, calculate
the effluent gas concentration using Equa-
tion 3A-1.

Cra-l - Cm -
Chps= ————— (C—Cr)+Cnma
Cm~Cs
Eg. 3A-1
Where: .
Cpy=Effiuent gas concentraticon, dry basis,
percent,

Cma=Actual concentration of the upscale

calibration gas, percens.
Cau=Actual concentration of the low-lsvel

calibration gas, percent.

Cm=Average of initial and final systemn cali-
bration bias check responses for the
upscale caiibration gaa, percent,

Co=Average of initial and final system cali-
bration bias ¢heck responses for the low-

_level gas, percent. )

C=Average gas concentration Iindicated by
the gas anaiyzer, dry basis, percent.

10, Biblicgraphy
Same as hibliography of Method 6C.

METHOD 3B—GAS ANALYSIS FOR TEE DETER-
MINATION OF EMISSION RATE CORRECTION
FACTOR OR EXCESS AIR

1. APPLICABILITY AND PRINCIFPLE
1.1 Applicability

1.1.1 This method is applicable for deter-
mining carbon dioxide (CO:), oXygen (Ow),
and carbon monoxide (CO) concentrations of
& sample from a gas stream of a fossil-fuel
combustion provess for excess alr or emia-
sion rate correction factor calculations.

1.1.2 Other methods, as well as modifica-
tions to the procedure described herein, are
alz0 applicable for all of the above deter-
minations. Examples ¢f apecific methods and

#1. 60, App. A, Melti. 38"

modifications include: (1) A multi-point sam-
pling method using an Orsat analyzer to 2na-
lyze individual grad samples obtained at
each point, and (2) 2 method using CO: or O
and stolchiometric calcidiations to determine
excess alr. These methods and modifications
may be used, but are subject to the approval
of the Administrator, U.S. Eovironmensal
Protection Agency (TPA).

1.1.3 Note. Mention of trade names or spe-
cific products does not constitute endorse-
ment by EPA.

1.2 Pripceiple. A gas sample is extracted
from a stack by one of the fellowing meth-
cds: (1) Single-point, grab sampling:; (2) sin-
gle-point, integrated sampling; or (3) multi-
point, integrated sampling. The gas sample
is analyzed for percent CO. persent O, and,
if necessary, percent CO. An Orsat analyzer
must be used for excess air or emission rate
correction factor determirations.

2. APPARATUS

The alternative sampling systems are the
same &3 those menticned in Section 2 of
Meathod 3.

2,1 Gradb Sampling ard Integrated Sam-
pling. Same a8 iz Sections 2.1 and 2.2, respec-
tively, of Method 3.

2.2 Aralysis. An Orsat analyzer only. For
low CO:; (less than 4.0 percent) or nigh O
(greater than 15.0 percent) concentrations,
the measuring burstte of the Orsab must
have at least 0.1 percent subdivisions. For
Orsat mainténance and operation proce-
dures, follow the ingtructiorns recormmended
by the manufacturer, unless otherwise speci-
fied herejn.

3. PROCEDURES

Ezchk of the three progedures below shall be
used only wken specified iz a2n applicable
gubpart of the standards. The use of these
procedures for other purposes must have spe-
cific prior approval of the Adminsitrator.

NoTz.~-A FyTite-type combustion gas ana-
lyzer is not acceptable for excess alr or emis-
slon rate correction factor determinations,
unless approved by the Administrater. If
both percent CQO; and percent O: arse meas-
ured, the analytical results of any of the
three procedures given below rmay be used for
calculating the dry molecular weight (see
Method 3).

3.1 Single-Potnt, Grab Sampling and Analytical
Procedure. :

3.1.1 The sampling point in the duct shall
be as described in Section 3.1 of Method 3.

3.1.2 Set up the eqguipment as shown ir Fig-
ure 3-1 of Metbod 3, making sure all connec-
tions ahead of the analyzer are tight. Lesk
check the Orsat analyzer according to the
procedure described in Section 6 of Method 3.
This leak check is mandatory.
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3.1.3 Place the probe in the stack, with
the tip of the probe positioned at the sam-
pling point; purge the sampling line long
enoughk to allow at least five exchanges.
Drew a sample into the aralyzer. For emis-
sion rate correction factor determinations,
immediately analyze the sample, as cutlined
in Sactions 3.1.4 and 3.1.5, for percent COz Or
percent Oy, If excess air s desired, proceed as
followsa: (1) immediately analyze the sampie,
as in Sections 3.1.4 and 3.1.5, for percent CC.,
0., and CQ; (2) debermine the percentage of
the gas that i N: by subtracting the sum: of
the percent CO., percent O, and percent CO
from 100 percent, and (3) calculate percent
excess air as ouslined in Section 4.2,

3.1.4 'To ensure complete absorption of the
CC., Oz, or if applicable, CO, make repeated
pasgses through each absorbing solution until
two consecutive readings are the same. Sev-
eral passes (three or four) should be made be-
tween readings. (If constant readings cannot
be obtained after three consecutive readings,
replace the absorbing selution.)

NOoTE.—Since this single-poing, grab sam-
pling and analytical procedure Is pnormally
conducted in conjumction with a single-
point, grab sampling and analytical proce-
dure for a peliutant, only one analysis is or-
dinarily conducted. Trerefore, greab care
must he taken To obtain a valld samyple and
analysis. Aithough in most cazes, only CO:
or Q- is required, It is recommended that
both €0, and O, be mesasured, and thas Sec-
tion 3.4 be used to validate the analytical
data.

3.1.5 After the analysis is comypleted, leak
check (mandatory) the Orsat analyzer once
agalinp, as described in Section 6 of Method 3.
For the resulss of the analysis o be walid,
the Orsat analyzer must pass this leak test
before and after the analysis,

3.2 Single-Point, Integrated Sgmpling and
Anglytical Procedure.

3.2.1 The sampling point in the duct shall
be located ag specified in Section 3.1.1.

3.2.2 Lesk check {mandatory) the flexible
hag as In Section 2.2.8 of Methed 3. Set up
the equipment as sktown in Figurs 32 of
Method 3. Just before sampling, leak check
{mandatory) the train as described in Sec-
tion 4.2 of Method 3.

3.2.3 Samnple at a consta.nt ratea, or as
specifled by the Administrator. The sam-
pling run must be simultaneous with, and for
the same total length of time as, the pollut-
ant ernissicn rabte defermination. Coliect atb
least 30 liters (1.00 £t2) of sample gas. Smaller
volumes may be collected, subiect to ap-
proval of the Administrator.

3.2.4 Obtein one integrated flue gas sam-
ple during each pollutant emission rate de-
termination. For emission rate correction
factor determinatior, analyze the sample
within 4 hours after it iz taken for percent

40 CFR CN. | (7-1-94 Ecition)

CO; or percent O: (as outlined in Sections
3.2.5 through 3.2.7). The QOrsat analyzer muss
be lesk checked (see Section 6 of Method 3)
before the analysis. If excess air is desired,
rrocede ag follows: (1) within 4 hours after
the sample is taken, analyze it (as in See-
tions 3.2.5 through 3.2.7) for percent CQOs, Oi,
and CO; (2) determine the percentage of the
gs3 that is N; by subtracting the sum of ths
percent CO», pereent Oz, and perceat CO from
100 percent; and (3) calculate percent excess
air, as cutlined in Section 4.2,

3.2.5 To ensure compleza absorption of the
CO2, O, or if applicable, CO, follow the pro-
cedure described in Section 3.1.4. -

NOTE.—Although in most instances cnly
CO, or O I3 required, it is recormmended that
both COz and O be measured, and that Sec-
tion 3.4.1 be used to validate the analytical
data.

3.2.6 Repeat the anslysis until the follow-
Ing criteris are met:

3.2.6.1 For percent CO-, repeas the aralyt-
{cal procedure until the results of any three
analyses differ by no more than (a) 0.3 per-
cent by volume when CC: is greater than 4.0
percent or (b) 0.2 percernt by volume when
CO- iz legs than or equal o 4.0 percent. Aver-
age three acceptable valusg of percent COa,
and report the resnlts 5o the nearest 0.2 per-
cens.

3.2.6.2 For percent (., repeat the analys-
ical procadure until the results of any three
analyses differ by nc rnore than {(a) 0.3 per-
cent by volume when O, ig less than 15.0 per-
cent or () 0.2 percent by volume woen Ck i3
greater than or equal to 15.0 percent. Aver-
age the three acceptable wvalues of percent
O, and report the resulss to the nearest 0.1
percent.

3.2.6.3 For percent CO, repeat the analys-
ical procedure until the resulits of any three
analyses differ by no rmore than 0.3 percent.
Average the three acceptable values of per-
cent CO, and report the results to the near-
est 0.1 percent.

3.2.7 After the analysis Is completed, leak
check (mandatory) the Orsat analyzer once
again, as descrived in Section 6 of Method 3.
For the results of the analysis $o be wvalid,
the Qrsat arnalyzer must r2s3 this leak test
before and after the analysis.

3.3 Multi-Point, Integrated Sampiing and
Analytical Procedure.

3.3.1 The sampling points shall be deter-
mined a3 specified in Section 5.2 of Methed 2.

3.3.2 Follow the procedures gutiined in
Sections 3.2.2 through 3.2.7, except for the
following: Traverse all sampiing points, and
sampie at each point for-an equal length of
time. Record sampling data as shewn in Fig-
ure 3-3 of Method 3.
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3.4 Quality Control Procedure.

3.4.1 Data Validation Wken Both O, and
0. Are Measured. Although Iin most in-
gtances, only CO: or O; measurement i3 re-
quired, it is recornmended that both CQ; and
G- be measured ¢ provide a check on the
quality of the data. The following quality
control procedure is suggested.

NOTE.—Since the method for validating the
CO» and O2 analyses is hased on combustion
of organic and fossil fuels and dilution of the
gas stream with air, this method does not
apply to sources that (1) remove CO; or O,
through processes other than combustion, (2)
add O (e.g., OxXygen ernrichmment) and Nz in
proportions different from that of air, (3) add
CO-: {e.g., cement or lime kilng) or (4) have oo
fuel factor, F, values obtainable (e.z., ex-
tremely variable waste mixzturea). This
method validates the mesasured proportions
of CO- and O: for fuel type, but the method
does not detect sample diluticn resulting

Environmenia

from leaks during or after sample collection.

The method iz applicable for samples col-
iected downstream of most lime or iimestone
flue-gas desulfurization uznits as the CO.
added or removed Irom the gas siTeam
sigmificant in relavion to the total CO, con-
cern tion. The CGC. c¢oncentrations from
other types of scrubbers using only water or
basic siurTy can bDe significantly affected and
would render the F, check minimally useful.

3.4.1.1 Calculaze a fuel facuor, F., using
the following equation:
.92 02
F= Eq.3B-1
Y%COy -
where:

%O==Percent Q; by volume, dry basis.
% C0s=Percent CC; by volume, 4ry basis.
20.9=Percent O: by voliene in ambiert air.

If CO present in quantities measurable by
this method, adjuss the O» and CO; values be-
fore performing the czlceulation for Fo as foi-
lows:

BC04 (ad)) = %CO; + %CO

%0s (2di) = %Oy — 0.3 %CO

where:

%3C0O = Percent CC by volume, dry basis.
3.4,1.2 Compare the calculated Fo factor

with the expected Fy values., The followin

table may be used in establishing acceptable

%EA %02-05

is noo’

. oU, APD. &; MO o0

ranges for the expected Fy 1f the fuel being
burned is Xnown. When fuels are burned in
combinations, calculate the combined fuel Fy
and F. fzctors (as defined in Method 19) ac-
cording o the procedure in Method 18, Sec-
tion 5.2.3. Then calculaze the Fo factor as fol-
lows:

0.208 Fq
o= Eq. 3B-2
¥,
Fuel type Fa range
Coal: .
(Anthracie andg lignite ... corrmeeeeertreeee | 1.016=1.130
BIIUMINOUS —eetievs e st srnsceeeesst e eeer e s pa e e 1.083-1.230
Cikr
Distillate crerine e s | 2001413
Residual .oyt erreeeerne | 1210=1.370
Natural ... 16001836
Propane .. -] 1.434-7.588
_ Bulane ... .| 1.405~-1.553
Weod e | 10001120
WO DAMK e ens e e sr ceeemraenes L‘I.OC:E—T.WGG

3.4.1.3 Calcuiated ¥y values, beyond the ac-
ceptable rapgess snown in w_.s table, should
ke invesstigated before accepting the {est re-
sults. For exampie, the strengtkh of tkte solu-
Zicos in the gas analyzer and the analyzing
techrnique should be checked by sampling
and a.ualyz;ng a known concentration, such
as air; tbe fuel factor should be reviewed and
veriﬁed. An acceptability renge of =12 per-
cent ig appropriate for the Fp factor of mixed
fuels with wvariable fuel rasios. The level of
the emission rate relative to the complisnce
lavel should be considered in determirning if
a retést is approrriate, i.e., if the measured
ernissions are much lower or much greater
than the compliance limis, repesition of the
test would not significantly chazge the com-
pliance status of the source and would be un-
Negessarily time consuming and costly.

4. CALCULATIONS

4.1 Nomenclature. Same a8 Section 5 of
Method 3 with the addition of the following:
%EA = Percent excess air.

0.26% = Ratio of O to Nz in air, wiv.

4.2 Percent Excess Air. Calculate the per-
cent excess alr (if applicable) by substitating
the appropriate values of percent O, CO, and
Ny (obtained from Section 3.1.3 or 3.2.4} inzo
Equartion 3B-3.

%CO

x 100 Eg. 383

= 0.264 %N

NOTE.—The equation above assumes thas
ambient air is used as the source of O, and
that the fuel does not contaln appreciable

2~ (% 0x—0.5 %CO)

armounts of N2 (as do coke oven or blast fur-
nace gases). For those cases when zppre-
ciable amounta of N are present {coal, oil
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and natural gas do not contain appreciable
amounts of N:) or when oxygen enrichment
is used, alternative methods, subject {0 ape-
proval of the Administrator, ars required.

5. BIBLICGRAPHEY
Same az Method 3.

M=zTEOD 4—DETERMINATION OF MOISTURE
CONTENT IN STACE GASES

1. Principle and Applicability

1.1 Prirzeciple. A gas sample is extracted as
a constant rate from fhe source; moisture is
removed from the sample stream snd deter-
mined either velwmetrically or gravimetri-
cally.

1.2 Applicability. Thiz method is applica-
ble for determining the moisture content of
stack gas. i

Two procedurss are given, The first is a
reference method, for accurate determina-
tions of moisture content (such as are neaded
to caleculate emiasion data). The second is an
apprroximation methed, which provides esti-
mates 0f percent moisture to aid in setting
isokinetic sampling rates pricr to a pollut-
ant emission measurement run. The approxi-
mation method described herein is crnly a
suggested approach; alternative means for
approximatinrg the moisture content, e.g.,
drying tubes, wet buib-dry bulb tecghnigues,
condensation techniques, stoichiomeiric cal-
culations, previcus experiencs, etc., are also
acceptable.

The reference method is often conducted
simultaneously with a pollutant emission
measurement run; when it is, caleculation of
percant isokinetic, polimzant emiszsicn rate,
ete., for the run skall be basad upon the re-
aults of the refereace method or its equiva-
lent; these calculations shall not be based

‘__#,.

upcn the results of the approximation meth.
od, unless the approximatiozn method js
shown, to the satisfaction of the Adminis
trator, U.S. Environmental Protection Ager.
ey, to be capable of yielding results within @
percent HxQ of the reference method.

NoTg: The reference method may Field
guestionable results when applied to satu-
rated gas streams or tO sfreams that contain
water droplets. Therefore, when these condi-
tions exist or are suspected, a second deter-
mination of the moisture content shall be
made simulftaneously with the reference
method, a3 follows: Assume that the gas
stream Is satorated. Attach a temperature
gangor {capable of measuring to £1° C (2° F)?
to the reference method prove. Measure the
stack gas temperalure at each wavearse poins
{(see Section 2.2.1) during the reference meth-
od traverse; calculate the averags stack gas
temperature. Next, deterpine the moisture
percentage, either hy: (1) using a
psychrometric chart and maxzing appropriate
corrections If stack pressure Iz differsnt
from that of the chars, or (2) using satura-
tion vapor pressure zables. In cases where
the pyschrometric chart or the saturasion
vapor preasure tables are nod appiicable
{(basad on evaluation of the Drocess), alter-
native methcods, subject L0 the approval of
the Administrator, shall be used,

2. Reference Mathod

The procedures descrided in Method 3 for
determining rmoisture content is acceptable
35 2 referesnce method.

2.1 Apparatus. A schematic of the sam-
pling train used in this refersence method is
shown in Figure 4-1. All components skall be
maeaintained azd calibrated according to the
rrocedare outlined in Method 5.
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2.1.1 Probe. The probe is constructed of
stainless stese] or glass tubing, sufflciently
heated $o prevent water condensation, and is
equipped with a fllter, either in-stack (e.g., a
plug of glass wool inserted into the end of
the probe) or heated out-stack (e.g., as de-
scribed in Methed 5), to remove particular
matter, -

When stack conditions permit, other met-
als or plastic tubing may be used for the
probe, subject 50 the approval of the Admin-
{strator. —

2.1.2 Condernger. The condenser consists of
four impingers conrectad in series with
ground glass, leak-free fttings or any simi-
larly leak-free non-contaminating fittings.
The first, third, and fourth impingers shall
be of the Greenburg-Smitk design, modifled
by replacing the tip with a 1.3 cenzimeter (4
inch) ID glass tube extending to about 1.3 cm
(32 iz.) from the hottom of the flask. The sec-
ond impinger shall be of the Greenburg-
Smicth design with the standard tip. Modi-
flcations {e.g., using flexible comnections be-
tween the Impingers, using materials other
thano glags, or using Jexible vacuuwm lines o
connect the filter holder %o the condenser)
may be used, subjiect to the approval of the
Administrator.

The first two Iimpingers shall contain
Eoowz volumes of water, the third shall be
empty, and the fourth shall contain a2 known
weight of 6~ to l68-mesh indicating type silica
gel, or equivalent desiccant, If the silica gel
hag been previously used, dr-y at 175° C (350°
F) for 2 hours. New silica gel may be used as
received. A thermometer, capable of measur-
ing temperature o within 1°C (2° 7}, shall be
placed at the outlet of the fourtk impinger,
for moenitoring purposes.

Alternatively, any system may be used
{(subject to %the approval of the Adminis-
trator) that cools the sample gas stream and
allows measuremens of both the water that
has been condersed and the moeisture leaving
the condenser, each fo within lml orl g. Ac-
ceptable means are to measure the con-
densed water, either gravimetrically or
volumetrically, azd to measure the moisture
leaving the condenser by: (1) monitoring the
temperature and pressure at the exit of the
condenser and usizg Dalton’s law of partial
pressures, or (2) passing the sample gas
stream through a tared silica gel (or equiva-
lent desiccant) trap, with exit gases kept
below 20° C (68" F), and determining the
weight galn.

If means other than silica gel are used to
determine the amouni of moisture leaving
the ¢condenser, it is recommended that silica
gel (or equivalent) still be used befween the
condenser system aand Dump, te Drevent
moisture condensation in the pump and me-
tering devices and %0 avolid the need to make
corrsctions for moisture in the metered vol-
ume.

20 CFR Ch. | (7-1-94 Edition)

2.1.2 Cooling System. An {ce bath con-
tainer and crushed ice [or equivalent) are
used to aid {n condensing moisture,

2.1.4 Metering System. This system in-
cludes a vacuum gauge, leak-free pumnp,
thermometers capable of measuring tem-
perature to within 3°C (5.4° ¥'), dry gas meter
capable of measuring volume to within 2 per-
cent, and related equipment a8 shown in Fig-
ure 4-1i. Other metering systems, capable of
malintaining a constant sampling rate and
determininrg =2emple gas volumle, may be
used, subject to the approval of the Adminis-
trator. o
21,5 Barometer. Mercury, aneroid, or
othier barometer capable of measuring at-
mospheric pressure to witzin 2.5 mm Hg (0.2
in, Hg) may be used. In many ¢ases, the baro-
metric regding may be obtained from a near-
by National Weather Service station, in
which case the station walue {which is the
absolube barometric pressure) skall te re-
quested and an adjustment for elevation dif-
ferences between the waather station and the
sampling poinc shall be applied &t 2 rate of
minus 2.5 mm Hg (0.1 In. Eg) per 30 m (100 %)
elavation increasge or vice versa for elevation
decrease.

2.1.6 QGraduated Cylinder and/or Balance.
These items are used to measure condensed
water and moisture caught o the gilica gel
to withip 1 ml or 0.5 g. Graduated criinders
shall bave subdivisions no greater than 2 mi.
Most laboratory balances are capable of
weighing to the nearsst 0.3 g or less. These
balances are suitable for use hers,

2.2 Procedures. The {ollowing procedure is
written for a condenser system (such asg the
impinger system descrived In Sectionm 2.1.2)
incorporating volumemlic analysis to meas-
ure the condensed moisture, and silica gel
a2nd gravimeiTic apalysis to measure toe
rmeisture leaving the condenser.

2.2.1 Unless otherwise specified by the Ad-
ministrator, a mircimum of elght traverse
points shall be used for circular stacks hav-
ing diameters less than 0.51 m (24 in.), 2 min-
imum of nire points shall be used for rectaxn-
gular stacks having egquivalent diameters
lesg than 0.6l m (24 in.), and a2 miznimum of
twelve traverse polnzs shall te used in all
other cases. The traverse points shall be lo-
cated acceording to Method 1. The uge of
fewer points is subject Lo tke approval of the
Administrator. Select a suizable probe and
probe length such tiat all traverse points
can be sampled. Conosider sampling from op-
posite sides of the stack (four total sampling
ports) for large stacks, to permit use of
shorter probe lemgths. Mark she probe with
heat reaistants tape or by some gther method
o denote the proper distance {nto the stack
or duct for each sampling peoins. Place
known volumes of water in ctne first two
impingers. Welgh and record the weight of
the gilica gel to the nearest 0.5 g, and trans-
fer the silica gel to the fourth Impinger; al-
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ternatively, the silica gel may first be trans-
ferred 0 the impinger, and the weight of the
gilica gel pius imrpinger recorded.

2.2.2 Select a totval sampling time such
that & minimum total gas volumes of 0.60 sem
(21 sef) will be collected, at 2 rate no greater
than 0.621 m¥min (0.75 ¢fm). When both mois-
ture content and poliutant emissicn rate are
to be determined, the moisture determina-
tion shall be simultarneous with, and for the
same total length of time as, the pollutant
emission rate run, unless otherwise specified
in an applicable subpart of the standards.

2.2.3 Set up the sampling train as shown
in Figure 41. Turn on the probe heater and
(if applicable) the filter heating system %o
temperatures of about 120° C (248° F), to pre-
vent water condensation ahead of the con-
denser; allow time for the temperatures o
stabilize., Place crushed ice Iz the ice bash
container. It is recommended, but Dot re-
quired, that a leak check be done, as fcllowa:
Disconnect the probe from the first Impinger
or (if applicable) from the filter holder. Plug
tke inlet to the first impinger (or filter hold-
er) and pull a 380 mm (15 in.) Hg vacoum; a
Jlower vacuum may be used, provided that it
is not exceeded during the test. A leakage
rate In excess of 4 percent of the averags
sampling rate or 0.000587 m?Fmin (0.02 cfm),
whichever is lesg, is unacceptable, Following
the leak check, reconnect the probs to the
gampling train. ’

2.2.4 During the sampling "un, maintain a
sampling rate within 10 percent of constant
rate, or as specified by the Administrator.
For each rup, record the data required on the
example data sheet shown in Figurs 4-2. Be
sure to recerd the dry gas meter reading at

the beginning and end of each sampling time
increment and whenever sampling is halted.
Take other appropriate readings 2zt each
sample point, at least once during each time
increment.

2.2.5 Teo bDbegin sampling, position the
probe ¢ip at the Iirst tmaverse point. Imme-
diavely start the pump and adjust the flow %0
the desired rate. Traverse the cross section,
gampling at each traverse point for az equal
length of fime. Add more ice and, if neec-
essary, salt to maiptain a temperature of
lesg 20° C (68° I') at the gilica gel outlet.

2.26 After collecting the szample, dis-
connect the probe from the filter holder (or
from the first impinger) and conduct a leak
check (mandatory) as described in Sectien
2.2.2. Record the leaX rate. If the leakage
rate exceeds the allowable rate, the Lester
ghall either reject the test results or shall
correct the sample volume zs in Section 6.3
of Method 5. Next, measure the volume of
the rmoisture copdensed 5o the nearest ml.
Determirne the increase in weight of the sili-
ca gel (or silica gel pius impinger) to the
nearest 0.5 g, Record this informatiorn (see
example data sheet, Figure 4-3) and caleulate
the moisture percentage, ag described iz 2.3
below.

2.2.7 A qualisy conrtrel check of the vol-
ume metering system at the figld site is sug-
gested before collecting the sample followin
the procedure in Metkhod 5, Section 4.4

2.3 Calculaticns., Carry cut the following
caleulations, retaining at least one exora
decimal figure beyond that of the acguired
data. Round ¢ff figires after final calcula-
tion.
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FIGURE 4-3~—ANALYTICAL DATA—REFERENCE

METHCD
Impinger vo- Silica gl
ume, mi weignt, g
FINAL cevrmessinisssant s s
Initial

2.3.1 Nomenclature.

B s=Proportion of water vapor, by volume
iz the gas stream.

M =Molecular weight of water, 18.0 g/g-mole
{18.0 Ib/lb-mole).

P .=Absolute pressure (for this method, same
28 Darcrmetric pressure) at the dry gas
meter, mm Hg (in. Hg).

Pws=Standard ebsolute pressure, T60 mm Hg

(29.92 in. Hg).

R=Ideal gas ccnstant, 0.06238 (mm Hg) (MY
{g-mole) (°K) for metric units and 21.85
(in. EHg) ({£3¥(1b-moele) (°R) fer English
units. —

Tm=Absolute te’npe*auure at meter, "K (°R).

Te=Standard absclute temperature, 293° X
(328°R).

V==Dry gas volume measured by dry gas
meter, dem (def).

AV =Incremental dry gas volume measured
by dry gas meter ab each traverse point,
dem (def), )

Vmeeez;=DTy g28 volume measured by the dry
gas meter, corrected to standard condi-
tions, dscm (daci).

Vwernay=Voiume of water vapor condensed
corrected to standard conditions,
{gch).

Vwsgrergy=voiume of water vapor cellected in
silica gel corrected to standard cozdl-
tions, scm (sc¢f).

V =Final volume of corndenser watar, mi.

V=Initial volume, if any, of condenser
water, mi.

W =Final weigkt of 31lica. gel or silica gel
plus Impinger, g.

Wi=Initial weight of silica gel or silica gel
plus impinger, €

Y=Dry gas meter calibration factor.

p=Density of water, 0.9582 g/m! {0.002201 1o/
mil).

2.3.2 Volume of Water Vapor Condensed.

{Vr—= V)pwF T
Ps:de

Visersrz; =

= Ky(V,=V)

Where:
K1=0.001333 m3%ml for metric units
=C.04707 fe¥ml for English units
2.2.3 Volume of Water Vapor Collected In
Silica Gel.

3CI

(wf_ MJRTﬂd
Vw:;r:rd) =
— P.:thw
= KW= W)
Eq. 4-2
Where:
X ;=0.001335 m¥%g for metric units
=0.04715 ft¥/g for English units
2.3.4 Sample Gas Volume.
(P (T sea)
Vigseay = V¥ —0——
(Pssd)(Tm)
VnPm
= fGY
Tm
BEg. 43
Where:

K 5=0.3858 *X/mum Hg for metric uniss

=17.64 °*R/in. Hg for English units

Notz: If the post-test leak rate (Section
2.2.8) exceeds the allowable rase, correct She
value of Vo in Equasion 4-3, as described in
Section 6.3 of Method 5.

2.2.5 Moisture Content.

Vwc;’: oyt szg(szd)

Bw:‘

Vwc(s:d;+ wa(::dj"‘ ths:d)

L Eq. 44

NOTE: In saturated or moisture droplet-
laden gas streams, two calculations of the
moisturs content of the steck gas shall be

-made, one using & value based upon the satu-

rated conditions (see Section 1.Z), and an-
other bBased upon the results of the Impinger
analysis. The lower of these two values of
B .; shall be considered correct.

2.8.6 Verificaticn of Constant Sampling
Rate. For each time increments, deverrrize
the AV, Calculate the averagse. If the value
for any time increment &differs from the aver-
zge by more than 10 percent, reject the re-
sults and repeat the ruzn.

3. Approrimgtion Method

The approximasion method described
below is presented only as a suggested meth-
cd (zee Section 1.2).

3.1 Apraratus.

3.1.1 Probe. Stainless stesl glass tubing,
sufficiently heated to prevent water con-
densation and equipped with a filter (either
in-stack or heated ocut-siack) Lo remove par-
ticulate matter. A plug of glass wool, in-
serted into the end of the probe, is a satisfac-
tory filter.

3.1.2 Impingers. Two midges Impingers,
each with 30 ml capacity, or equivalent.
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3.1.3 Ice Bath. Container and ice, to aid in
condensing moisture in impingers.

3.1.4 Drying Tube. Tube packed with new
or regenerated 6 to 16-mesh indicating-type
gilica gel! (or equivalenst desiccant), o dry
the sample gas and o protect the meter and
pamp.

3.1.5 Valve., Needle valve, to regulate the
sample gus {low rate.

3.1.6 Pump. Leak-free, dlaphragm type, or
equivalens, to pull the gas sample through
the train. )

3.1.7 Volums Meter. Dry gas meter, suffl-
clently accursbe 0 measurs the sample vol-
urme within 2%, and calibrated over the
range of flow rates and conditions actually
encountersd during sampling.

3.1.3 Rate Meter. Rotameter, Lo measure
the flow range from 0 to 3 ipm (0 to 0.11 cfm).

3.1.9 Graduated Cyrlinder. 25 mil.

3.1.10 Barometer. Mercury, anercid, or
other barcmeter, ag described {n Section 2.1.5
above.

40 CFR Ch. | (7-1-94 Edition)

3.1.11 Vacuuzm Gauge. At least 760 mm Hg
(30 in. Hg) gauge, $0 be used far the sampling
leaXx check.

3.2 Procedure.

3.2.1 Place exactly b ml distilled water in
each impinger.

Leak check the sampling train as follows:
Tempeorarily insert a vacuum gaugs at or
near the probe inlet; then, plug the probe
inlet and pull a vacuum of at least 250 mm
Eg (10 in. Hg). Note the time rate of change
of the dry gas meter dizl; alternatively, a ro-
tameter (40 co/min) may be temporarily at-
tached to the dry gas meter cutlet to deter-
mine the leakage rate. A leak rate 1ot in ex-
ceas of 2 percent of the average sampling
rate Is acceptable.

NoTE: Carefully release the probe inlet
plug before turning off the pump.
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FIGURE 4-5—FIELD MOISTURE
DETERMINATION—APPROXIMATION METEOD

FIGURE 4—5—FIELD MOISTURE
DETERMINATION—AFPROXIMATION METHCD

Lotamton s snersssainns Commernts;
Test .
(0= e _
COBHILE ereireeenremsnieem
Barometnic prassurs e _
ok thGa.s \;oiume Rale m;&g Meter tama
tma rough meter, i pecatura, *
VMm)r M3 (M9 | min (#3/min) (* 5
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3.2.2 Connect the probe, insers it into the
stack, and sample at & constant rate of 2 lpm
(0,071 ofmm). Continue zampling until the dry
gas meter registers about 30 liters (1.1 £t3) or
until visible liquid droplets ars carried over
from the first impinger to the second. Record
temperature. pressure, and dry gas meter
readings as required by Pigure 4-5.

3.2.3 After collecting the sample, combirne
the contents of the two impingers and meas-
are the volumne to the nearesst 0.5 ml.

3.3 Calculations. The calculation methed
presented is designed to estimate tihe mois-
turs in the stack gas; therefore, other data,
which are only necessary for accurace mois-
ture deterrninations, are not collected. The
following equacions adegquately estimate the
moisture content, {or the purpose of deter-
mining isoxinesic sampling rate settings.

3.3.1 Nomenclabture.

B.om=Approximate proporticn, by veolume, of
water vapor in the gas stream leaving
the second impinger, 0.025.

B.e=Water vapor in the gas sirealn, propor-
tion by volume.

M =Molecular welght of water, 13.0 g/g-mole
(18.0 1b/1b-mole).

Pm=Absolute pressure {for this methed, same
a3 barometric pressure) af the dry gas
meter.

Pra=Standard absolute pressure, 760 mn EHg
{29.92 in. Hg).

R=Ideal gas coustant, 0.06236 (mum Hg) (m3Y
(g-mole) (°K) for metric units and 21.85
(in. Hg) (f$3vlit-moeole) (°R) for Englianh
unite,

Tm=Absolute temperature at meter, °X (°R).

Tes=Standard absolute temrperature, 203° K
{(528° R).

V,=Final volume of impinger contenta, mi.

Vi=Initial volume of impinger contents, .

Vm=Dry gas vclume measured by dry gas
meter, dem (def.

Vimeseay=DTy gas volume measured by dry gas
meter, corrected to standard conditicns,
dscm (dsef).

Vicrsrg)=Volame of warer wapor condensed,
corrected to standard conditions, sem
(3ch).

pw=Density of water, 0.9882 g/ml (0.002201 1w
ml}.

Y=Dry gas meter calibration factaor.

0 3.3.2 Volume of Water Vapor Collected.

(V= Vi)pwATea

Vipe =
Pr-‘-dM.n
= K (V—Vy)
Eq. 45
Where:
K:=0.001333 m3¥m] for metric units
=0.04707 {t¥ml for English units.
3.2.3 Gas Volume.
. . A T
1 = (s =1 -( = ""_.'L.[)
ww=va(zn) (7
. Ve
AR O
Flaguation 4-i

where:
K2=0.3858 *Kimm He for metric uniss
=17.64 *Rvin. Hg for English units
3.3.4 Approximace Moigture Content.
B LTI
S L e S
' ‘w:"' 1-i.rril
Ve

— + {0,023}
g — (U UL
p'ur":"lnl(l'd)

Eguaation 4-7

4, Calibration

4.1 For the reference method, calibrats
equipmernt as apecified in the following sec-
tions of Method 5: Secticn 5.3 (metering sys-
tem}); Secticn 5.5 (temperature gauges); and
Section 5.7 (barcmeter). The recommended
leak check of the metering system (Section
5.6 of Method 5) als¢ applies £o the reference
method. For the approximation metkod, use
the procedures outiined in Section 5.1.1 of
Method 6 to calibrate the metering system,
and the procedurs of Method 5, Section 5.7 t¢
calibrate the barometer.
5. Bibliograpny

1. Afr Pcliuticn Engineering Manual {Sec-
ornd Edition). Danlelscn, J. A. (ed.). U.8. En-
vironmental Protection Agerncy, Office of Air
Quality Planning and Standards. Research
’I‘ria.ngle Park, NC. Publication No. AP-dd.
1973,

2. Deverkin, Howard. et al. Air Pollution
Source Testing Manual. Afr Pollution Ceon-
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trol District, Los Angeles, CA. November,
1963, ' :

3. Methods for Determination of Velocity,
YVolume, Dust and Mist Content of Gases.
Western Precipitation Division of Joy Manu-
facturing Co., Los Angeles, CA. Bulletin Wr-
50. 1968. S

METECD 5—DETERMDNATION OF PARTICULATE
EMISSIONS FROM STATIONARY SOURCES

1. Principle and Applicability

1.1 Principle. Particulate matter is with-
drawn isokinetically from the source and
collected on a glass Gber Slter maintained at
a temperature in the rangs of 120+14° C
{248£25° F') or such other tamperaturs as
specified by an applicable subpart of the
standards or approved by Administrator,
U.S. Environmental Proteciion Agency, for a
particular application. The particulate mass,
which includes any material that condenses
at or above tnoe fltraticon temperature, is de-
termined gravimetrically after removal of
uncombined water.

Pt. 60, App. A, Meth. 5

1.2 Applicability. This method i3 applica-
ble for the determination of particulate
emissions from stationary sources.

2. Apparatus

2.1 Sampling Train. A schematic of the
sampling train used in this method i3 shown
in Figure 5-1. Complete construction details
are given in APTD-058] (Citation 2 in Bibli-
cgTaphy); cormmercial models of this Tain
are also available, For changes from APTD-
0581 and for allowable modifications of the
train shown in Figure 3-1, see the following
subsections. }

The operating and maintenance procedures
for the sampling train are described in
APTD0576 (Citation 3 iz RBibliography).
Since correct usage (s important in obtain-
ing wvalid results, =all users should read
APTD-0576 and adopt the operating and
maintenance procedures outlined in it, un-
less otherwise specified herein. The gampling
train consisgts of the following components:
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gency

2.1.1 Probe Nozzle. Stainless steel (318) or
glass with sharp, tapered leading edge. The
angle of taper shall be <30° and the taper
shall be on the outside Lo preserve a con-
stant internal diameter. The probe nozzle
snall be of the button-hook or elbow design,
unless otherwise specified by the Adrminis-
trator. If made of stainless steel, the nczzle
shall be constructed from seamliess tubing,
other materials of constructicon may be used,
subject to the approval of the Administrator.

A range of nozle gizeg suitable for
isokinetic sampling should be avallable, e.g.,
0.32 to 1.27 ¢m (¥ to % Io.)—or larger if bigh-
er volume sampling trains are used—inside
diameter (ID) nozzles In Increments of 0.16
crm (Y4s in.). Each nozzle shall be calibrated

according to the procedures outlined in Sec-

tion 5. i
2.1.2 Probe Liner. Borosilicate or quarts

glass tubing with a heating system capable
of maintaining a gas temperature at the exit
exd during sampling of 120214° C (248225° F),
or such other temperature as specified by an
applicable subpart of the standards or ap
proved oy the Administrator for a perticular
application. (The tester may opt Lo operate
tas equipment at a temperature lowsar than
trat specified.) Since the actuzl temperainiire
2t She outlet of the probe is not usually mon-
itored during sampling, probes constructed
according to APTD-0581 and utilizing the
calibration curves of APTD-0576 {(or cali-
prated according to the procedure outlined
in APTD-0578) will be considered acceptable,

Either borosilicate or quartz glass probe
liners may be used for stack temperatures up
to about 480° C (300° FF); quartz liners shall be
used for temperatuires between 480 and 900° C
(%00 and 1,650°.F). Both types cf liners may be
used at higher temnperatures than specified
for short periods of time, subjsect O the ap-
proval of the Administrator. The softening
temperature for borosilicate is 820° C (I,508°
), and for quartz it is 1,500° C (2,732° ).

Whernever practical, every affors should be
made to use borogilicate or quartz glass
prooe liners. Alternatively, mestal lipesrs
(e.z., 316 stainless steel, Incoloy 8252 or
other corrosion resistant metals) made of
seamless tubing may be used, subject to the
approval of the Administrator.

2.1.3 Pitot Tube. Type S, as described in
Secticr 2.1 of Method 2, or other device ap-
proved by the Administrator. The pitot tube
ghall be 2ttached o the probe (as shown in
Figure 51) to allow constant monitoring of
the stack gas velocity. The impact (high
pressure) opening plane of the pitot tube
shall be even with or above the nozzle enfry
plare (see Method 2, Figure 2-6b) during sam-
plirg. The Type S pitos tube assembly shall

2Mension of trade mames or specific prod-
uct does not constitute endorsement by the
Envircrmental Protection Agency.

"1 60, App. A, Mefh. 5

have a known coefficient, determiced as ous-
lined in Section 4 of Method 2.

2.1.4 Differential Pressure Gauge. Inclirad
manometer or equivalent device (fwe), as de-
scribed in Section 2.2 of Method 2. One ma-
nometer shall be used cor velocity head (Ap)
readings, and the other, for orifice differen-~
tial pressure readings.

2.1.5 Filter Holder. Borosilicate glass,
with a glass frit filter support and a silicone
rubber gasket. Other materials of constirue-
ticn (e.g., stalnless steel, Teflon, Viton) may
be uzed, subject Lo approval of the Adminis-
trator. The holder design shall provide a
positive seal against leakage from the out-
side or around the fliter. The holder skall be
attached immediately at the outlet of the
rrobe (or ¢yclene, It used).

2.1.8 Filter Heating System. ADy heatin
systerm capable of maintaining & tempera-
ture around the filter nolder during sempling
of 120z14° C (248225° F'), or such othsr tem-
perature as specified by an applicable sub-
part of the standards or approved by the Ad-
ministrator for a particular application. Al-
ternatively, the tester mmay opt to operate
the equipment at a temperaturse lower than
that specified. A temperaturs gauge capable
of measuring semperature o within 3° C (5.4°
) ghzll be installed so fhat {he temperature
around the filter bolder can be regulated and
monitered during sampling. Eeaticg systems
other than the one shown in APTD-33]l may
be used.

2.1.7 Condenser. The following system
shall ©e used 0 determine the stack gas
moisture content: Four impingers ¢onnected
in series with leak-free ground glass fittings
or any similar leak-free non-convaminating
Srtings. The fimss, third, arnd fourch
impingers shall De of the Greenburg-Smith
design, modified by replacipg the tip with 1.3
cm (3% in.) ID glass tube extending to about
1.3 em (32 in.) from the bottom of the flasik,
The second impinger shzll be of the
Greenburg-Smith design with the stazdard
tip, Modifications (e.g., using flexible con-
nections betweer the impingers, using mate-
rials other than glass, or using flexible vacu-
um lines to connect the f{llter holder to the
condenser) may be used, subject to the ap-
proeval of the Administrator. The {irst and
second impingers shall contain known quan-
tities of water (Section 4.1.3), the third shall
be empty, and the fourth =zkall contain
known weight of silica gel, or equivalent des-
icecant. A thermoemeter, capabie of measurin
temperature to within 1° C (2° F) shall be
placed at the outlet of the fourtr {mpinger
for monitoring purposes.

Alternatively, any sy3tem that cools the
sample gas stream and zllows measurement
of the water condensed apd moisture leaving
the condenser, each to within 1 ml or 1 ¢
may be used, subject to the approval of the
Administrator. Acceptable means are to
measure the condensed water either gravi-
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metrically or volumetrically and to measure
the moisture leaving the condenser by: (1)
monitoring the temperature apd pressure at
the exit of the condenser and using Dalton’s
law of partial pressures; or (2) passing the
sampie has stream through a tarsd silica gel
(or equivalent desiccant) trap with exdt gases
kept below 20° C (88° F) and determining the
weight g=in. :

If means otrer than silica gel are used 0
determine the amount of rmeoisture leaviag
the condenser, it ia recommended that silica
gel (or squivalens) 3511l be used between the
corndenser systermn and pump to prevent mois-
ture condensation in the pump and metering
devices and to avoid the need to make cor-
rectiona for meisture in the meteresd volume,

NorE: If 4 determination of the particulate
rmatter ceollected in the impingers is desired
in addition to moisture content, the Im-
pinger systermn described above ghall be used,
without meodification. Individual States or
consrol agencies requiring this information
shall e cortacted as to the sample recovery
and analysis of the impinger contents.

2.1.8 Metering System. Vacuuwm gatuge,
leax-free pump, thermometers capable of
mesasuring temperature to within 3 C (5.4°
), dry gas meter capable of measuring vol-
ume to within 2 percent, and related equip-
IMent, as showe in Figure 5-1, Other metaring
systermns capablie of maiztaining sampling
razes within 10 percent of isokinetic and of
determining sample volumes to within 2 per-
cents may be used, subject o the approval of
the Administrator. When the metering sys-
tem is used in conjurncticr with a pitolt tube,
the syatem shall emable checks of {sokinetic
rates.

Sampling trains utilizing metering sys-
temns designed for higher flow rates than thasf
decribed in APTD-0581 or APDT-0576 may be
used provided thas the specifications ¢f this
method are met,

2.1.9 Barometer. Mercury aneroid, or
other barometer carable of measuring at-
mospheric pressure to within 2.5 mm Hg (0.1
in. HEg). In many cases the barometric read-
ing may be obtained from a nearty National
Weather Service station, in which case the
station value (which is the absclute baro-
memric pressura) shall be requested and an
adiustzment for elevation differences between
the weather station and sampling point shall
be appiied at a rate of minus 2.5 mm Hg (0.1
in. Eg) per 30 m (100 {t) elevation increase or
vice versa for elevation decrease.

2.1.16 Geas Density Determination Equip-
ment. Temperature sensor and pressurs
gauge, as described in Sectiorns 2.3 and 2.4 of
Method 2, and gas analyzer, if necessary, as
deacrined in Method 3, The temperaturse sen-
sor shall, preferably, be permanently at-
tached to the pitot tube or sampling prove o
a fixed configuration, such that the tip of
the sensor extends beyond the leading edge

= n

of the probe sheath and dces 1ot touch any
metal. Alternatively, the sSensor may be at.
tached just prior to use In the fleld. Noze,
howaver, that If the temperature sSensor s
attacned in the fleld, the zensor must be
placed in an interference-iree arrangemlent
with respect o the Type 8 pitot tube open.
ings (see Msthod 2, Figure 2-7). A3 a second
alternative, if a difference of not more than
1 percent Iin the average velocity rmeasure-

- ment s to be introduced, the temperature

gauge need not be attached o the probe or
pitot tube. (This alternative is subject Lo the
approval of the Administrator.)

2.2 Rample Recovery. The following items
are Deeded.

2.2.1 Probe-Liner and Probe-Nozzle Brush-
e3. Nylor bristle brusnes with stainless stgel
wire handies, The probe brush spall have ex-
tensions (&t least as long as the probe) of
staelnlegs sgteel, Nylen, Teflon, or similariy
inert material, The bruskes shall be properly
asized and shaped ¢ brush out the probe liner
ard nozzle.

2.2.2 Wash Bottles—Two. Gizss wash bot-
tlegs ares recommended; polyethrylene wash
bottles may be used at the option of the test-
er. It i3 recommended that acetone neot be
stored in polyethylenme bottles for longer
than a month.

2.2.3 Glass Sample Storage Contalners.
Crermically resistant, boresilicate glass bot-
tles, for acesone wasghesg, 300 ml or 1000 ml.
Screw cap liners sball either be rubber-
backed Teflon or shall be constructed so as
tc be leak-free and resistant to chemical at-
tackX by acetopme. (Narrow mouth glass bot-
tles nhave been fourd to be less prone to leaX-
age.) Altermatively, pelyethylene bottles
may be used.

7224 Petri Digkhes. Feor filter samples,

glass or polyetbhylene, unless otherwise spec-
ified by the Administrator.

2.2.5 Graduated Cylinder zzd/or Balance.
To measure condersed waster to within 1 mi
or 1 g. Graduated cylinders shall have sub-
divisions no greater than 2 ml. Most labora-
tory balances are capable of welghing to the
nearest 0.5 g or less. Any of these balances i3
suitable or use here and in Section 2.3.4.

2.2.56 Plastic Storage Containers, Air-tight
¢containers to store ailica gel.

2.2.7 Funnel ard Rubber Policerman. To
aid in transfer of silica gel to container; not
neceassary if silica gel i8 weighed {n the fleld.

2.2.8 Funnel. Glass or polyethylene, $o 2id
iz sample recovery.

2.3 Analysis. For anzalysis, the following
equipment is naeded.

2.3.1 Glass Weighing Dishes.

2.3.2 Desiceater. )

2.3.3 Analytical Balance. T¢ measure 0
within 0.1 mg.

2.3.4 Ralance, To measure tc within 0.5 2.

2.3.5 DBeakers, 250 ml.

2.2.8 Eygrometer. To measure the relative
bumidity of the lavoratory envircnment.
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e .- 937 Ternperature Gauge. 'To measure the
B camperaturs of the laboratory envircnment.

3.1 Sampling. The reagents used in sam-

" pling are as follows:

' “'3.1.1 Filvers. (lass fiber filters, withous
"~ organic binder, exhibiting at least 98.85 per-
‘gent efficiency (<0.05 percent pepsetration) on

a__. 0.3-micron digetyl

a2
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phthalate smoke par-
teles. The filver efficiency test shall be con-

' ducted in accordance with ASTM Standard

“ Method D2885-7T1 (Reapproved 1978) (incor-
porated by refersnce—see §60.17). Test data

. from the supplier’'s quality contrel program

are sufficient for this purpose. In sources
containing 30: or 80; the filter material
must be of a type that is unreactive to 80:

:__ or SCs. Citasion 10 in Biblicgraphy, may be

used to select the appropriate fllter.

3.1.2 Silica Gel. Indicating ftype, 6 to 18
mesh. If previously used, dry at 175° C (350°
™) for 2 hours. New gilica gel may be used as
recelived. Alternatively, other types

used, subject to the approval of the Adminis-
trator.

3.1.3 Water. When analysis of the material
caught In the impingers is required,
deicnized distilled water skhall be used. Run
blanks prieor 5o fiesld use to eliminate a high
blank on test samples.

3.1.4 Crushed Ice.

3.1.5 Stopcock Crease. Acetone-insoluble,
heat-stable silicone grease. This is not nec-
esgary if screw-cn conmectors with Teflen
glesves, or similar, are used, Alternmatively,
other types of stopcock greass may be used,
subject to the approval of the Administrator.

3.2 Sample Recovery. Acetone-reagent
grads, <0.001_percent residue, In glass bot-
tles—~is required. Acetone from metal con-

". tainers generally hes a high residue blarnk

and shoeuld not be used. Sometimes, suppliers
transfer acetone to glass bottles from metal
containers; thus, acetone blanks shall be run
rricr to field use and only acetcne with low
blank values (<0.001 percent) shall be used. In
o case shall a blank value of greater than
0.001 percent of the weight of acetone used be
subtracted from the sample weight.
3.3 Analysis. Two reagents are required
T the analysis:
. 3.3.1 Acetone. Same as 3.2.
-3.3.2 Desiccant. Anhydrous calecium sul-
fate, indicating type. Alternatively, other
t¥pes of desiccants may be used, subject to
the approval of the Administrator.

4. Procedure

4.1 Sampling. The complexity of this
method is such that, in order to obtain reli-

able results, testers should be tralnmed apd.

experienced with the test procedures.
4,1.1 DPretest Preparation. It is suggested
that sampling equipment be msaintained ac-
cording to the procedure described in APTD-

0576,

of
. desiccants (equivalent or better) may be

- formed, Determine

Pt. 60,'App. A, Meth, 5

Weigh several 200 to 300 g' portions of silica
gel in air-tight containers o the nearest 0.5
g. Record the total weight of the silica gel
plus container, on each contaliner, As an al-
ternative, the silica gel need not be
preweighed, but may be weighed directly in
the Impinger or sampling holder just prior to
train assembly.

Check filters wvisually ageainst light for
irregularities and flaws or pinhole ieaks.
Label filters of the proper diameter on the
back side near the edge using noumbering ma-
chine ink. As an alternative, label the ship-
ping containers (glass or plastic petri dishes)
and keep the filters in these containers as all
times except during sampling and weighing.

Desiccate the filters at 2025.6° C (63=10° )
and ambient pressure for at least 24 hours
and welgh at intervals of at least 5§ Dours to
a constant welight. i.e., 0.5 mg change from
previcus weighing; record resultz o che
nearest 0.1 mg. During each weighing the fil-
ter musy not ve expeosed $o the laboratory at-
mosphere for a period greater than 2 minutes
and a relative humidity above 50 percent. Al-
ternatively (uznless otherwise specified by
the Admiriatrator), toe filters may be oven
dried af 105° C (220° F) for 2 to 3 hours, des-
iceated for 2 hours, and weighed. Procedures
cther than those described, which sccount
for relative hurmidity effects, may be used,
subject Co the approval of the Administrator.

4.1.2 Preliminary Determinations. Select
the sampling site and the minimum number
of sampling peints according to Method 1 or
a3 zpecified by the Administrater. Determine
the stecX pressure, temperature, and the
range of velocity heads uzging Methoed 2; it is
recorrrniended that a leak-check of tha pltot
lines (see Method 2, Section 23.1) be per-
the moisture content
uzsing Approximation Method 4 or its alter-
natives for the purpose of making isokinetic
sampling rate gsettings. Determnine the stack
gas dry molecular weight, 28 described in
Method 2, Section 3.6; if integrated Method 3
gampling is used for molecular weight deter-
minaticn, the integrated bag sample shall be
taken simultanecusly with, and for the same
total lengrh of time as, the particulate sam-
ple ran.

Select a nozzle size ba.sed on the range of
velocity heeds, suck that it I8 not necessary
to change the nozzle size in order to main-
tain isokiretic zampling rates. During the
run, 4¢ not change the nozzle size. Ensure
that the proper differential presaure gauge is
chosen for the range of velocity beads en-
countered (see Section 2.2 of Method 2).

Salect a suitable probe liner and probe
length such that gll fraversse points can be
sampled. For large stacks, consider sampling
from opposite sides of the stack to reduce
the length of probes.

Select & total sampling time greater than
or equal ¢ the minimum total sampling
time specified in the vest procedures for the
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specific industry suck that (1) the sampling
time per point Is not less tzan 2 mia (or
some greater time {nterval ag specifled by
the Administzator), and (2) the sample vol-
ume taken (corrected %0 standard conditions)
will exceed the required minimurn total gas
sample volume. The latter is based on an ap-
proximarte average sampling rate.

It is recommended that the ntunber of min-
utes sampled at each point be an integer or
an integer plus ompe-half minuve, in order teo
avold timekeeping errors. The sampling time
at each point skall be the same,

In some circumstances, a.g., bateh cycles,
it may be necessary to sample for shorter
times &t the traverse polints and So obtain
smaller gas sample volumes. In these cases.
the Administrator’s approval roust first be
obralned.

4.1.3 Preparation of Collection Train, Dur-
ing preparation and assembly of the sam-
pling train, keep all openings where con-
tamination can occur covered until just
prior to assembly or until sampling is ahous
Lo begin.

Place 10011l of water {n each of the first
two Impingers, leave the third impicger
empty, and trazsfer approximately 200 to 300
g of preweighed silica gel from its coatainer
to the fourth impinger. More silica gel may
be uased, but care shouid be taken o ensure
that it is ot entrained and carried out from
the impinger during samplicg. Place the con-
taimer in a clean place for later use in the
sample recovery. Alternatively, the welght
of the silica gel plus impizger may be deter-
mired to the nearest 0.5 g and recorded.

Uslng a tweezer or clean disposable sur-
gical gloves, place a labeled (identified) and
welighed filter in the fllter holder. Be sure
that the filter is properly cencered and the
gasket properly piaced so as to prevent the
sample gas stream from circurnventing the
filter. Check the Zlter for tears after assem-
bly is complered.

When glass liners are ussed, install the se-
lected nozzle using a Viton A O-ring when
stack temperatures are less than 260° C (300°
F) and an asbestos string gaskets when tem-
peratures are higher, See APTD-0576 for de-
tails. Other connecting systerns using either
316 stainless steel or Teflon ferrules may be
used. When metal liners are used, install the
nozzie as above or by a leak-free direct me-
charical comnection. Mark the probe with
heat resistant tape or by some cther method
to denote the proper distance into the stack
or ducst for each sampling peint.

Set up the train as In Figure 31, using (if
necessary) a vwery light coat of silicone
gTease on all ground glass joints, greasing
cnly the outer portion (see APTD-05TS) to
aveld possibility of contamination by the sil-
icone grease. Subject to the approval of the
Administrater, a glass ¢ycione may be used
between the probe and filter holder when the
total particuiate catch Is expected to exceed

aU o

100 mg or when water droplets are pregens in
the stack gas.

Place crushed ice around the impingers.

4.1.4 Leak-Check Procedures.

4.1.4,1 Pretest ILeak-Check., A Dpretest
leak—check Ia recommended, but not re-
guired. If the tester ¢opfs to conduct the pra-
test leak-check, the following procedure
shall be used.

After the sampling train has been assem-
bled, turn on and set the fliter and probe
heating systems at the desired operating
temperatures. Allow time for the tempera-
turess to stabilize. If a Viten A C-rizng or
other leak-free connecticn is used in assem-
bling the probe nozzle to the probe lizmer,
leak-check the trzin at tke sampling site by
plugging the nozzle and pullizg a 380 mm Hg
(13 in, Hg) vacuwm.

NOTE: A lower vacuwm may be used, pro-
vided that it is not exceeded during the tess,

If an asbestos string is used, do not com-
nect the probe to the train during the leak-
checik. Instead, leak-check She train by first
plugginog the inlet to the fliter holder (cy-
clone, If applicable) and pulling a 380 mun B
(13 in. Hg) vacuwmn (see Note immediately
above). Then cornnect the Drooe to the train
and leakk-ckeck at abour 25 mun He (1 in. He)
vacuurm; alterratively, the vprocbe may be
leak-checked with the rest of the sampling
train, in one step, at 380 mm Hg (15 in. He
vacuwm. Leakage rates {n excess of 4 percent
of the average sampling rate or 0.00057 m¥
min (G.02 cfm), whichever is less, are unac-
ceptahble.

The follewing leaX-check irmstmucrtions for
the sampling wraln described in APTDH576
and APTD-038]1 may De helpful. Stars the
pump with bypass valve fzlly open and
coarse adjusst valve, completely closed. Par-
tially open the coarse adjust valve and slow-
Iy close the bhypass valve until the desired
vacnum 15 reacked. Do not reverse direction
cof bypass valve; this will cause water to back
up into she filter helder. II the desired vacu-
um Iz exceeded, efther leak-check at this
higher vacuwm or end the leak-check as
shown below and start aover.

When the leak-check !s completed, first
slowly remove the plug Zrem the inlet %o the
probe, filter holder, or ¢ycicze (if applicable)
and lmmediately turn off the vacuwm pump.
This prevents the water in the lmpingers
from beirg forced backward inte the filter
tolder and silica gel from being entrained
tackward into the third impinger.

4,142 Leakx-Checks During Sample Run.
I, during the sampling run, 2 component
(e.g., filter aszembly or impicger) change be-
comes necessary, a leak-check skall be con-
ducted irmmediately before the change is
made, The leak-check shall be dore acoord-
ing to the procedure outlited In Sectien
4.1.4.1 above, except that it shall be done at
a4 vacuum equal o or greater than the maxi-
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7?;«’—'3.?“mum value recorded up to that polint in the
T test. If the leakage rate is found to be no
T= greater than 0.00057 m¥min (0.02 cfm) or 4
%faff‘percent of the average sampling rate (which-
Z ever is less), the results are acceptable, and
* 1o correction will need to be applied to the
=r sotel volume of dry gas metered; if, however,
33C g higher leakage rate is obtained, the tester
™ ghall either record the leakage rate and plan
to correct the sample volume as shown in
" gection 6.3 of this method, or shall void the
sampling run. ' -
Immediately after c¢omponent changes,
. lsak-checlks are optionsal; if such leak-checks
= are done, the procedure cutlined In Section
- 4.1.4.1 above shall be used, .
4.1.4.3 Post-test Leak-Check. 4 leak-
_ check is mandatory at the conclusicn of each
sampling run. The leak-check shall be done
in accordance with the procedures outlined
in Section 4.1.4.1, except that it shall be con-
ducted at a vacuwm equal to or greater than
the maximwum value reached during the sam-
" pling rum. If the leakage rate is found to be
no greater than 0.00057 m¥min (0.02 cfm) or ¢

&)
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.%if{i‘(‘agfﬂl if
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' percent of the average sampling rate (which-

ever iz less), the results are acceptable, and
no correction need be appled to the total
volume of dry gas metered. If, however, a
higher leakage rate is obtained, the tester
shall either record the leakage rate and cor-
rect the sample volume as shoewn In Section
8.3 of this method, or shall veid the sampling
run.

4.1.5 Particulate Train COperation. During
the sampling run, maintain an isckirnetic
sampling rate (within 10 percent of fTue
isokinetic unliess otherwise specified by the
Admiristrator) and & temperature arcund
the filter of 120214° C (248%25° F), or such
other temperature as specified by an applica-
ble subpart of the standards or approved by
the Administrator.

Pt. 60, App. A, Meth. 5

For each min, record the data required on
a date sheet such as the one shown o Figure
5~2. Be sure to record the initial dry gas
meter reading. Record the dry gas meter
readings &t the beginning and end of each
sampling time increment, when changes in
flow rates are made, before and after each
leak-check, and wihen sampling is halted.
Take cother readings required by Figure 5-2
at least cnce at each sample point during
each time increment and additional readings
when significant changes (20 percent vari-
ation in velocity head readings) necessitate
additional adjustments in flow rate. Level
and zero the manometer. Becdause the ma-
nometer level and zero may drift due to vi-
brations and temperature changes, make
periodic checks during the traverse.

Clean the portholes prior to the test sun to
minimize the chance of sampling deposited
material. To begin sampling, remove the
nezzie cap, verify that the fllter ard probe
heating systems are up to temperzture, and
that the pitot tube and probe are properly
positioned. Position the nozzle at the first
traverse polnt with the tip pointing directly
inte the gas siream. Immediately starst the
pumyp and adjust the flow to isokinetic comn-
ditions. Nomographs are avallable, which afd
in the rapid adjustiment of the isokinetic
sampling rate without excessive computa-
tions. These normographs are designed for use
when the Type S pitot tube coefficient s
0.850.02, and the stack gas equivalent den-
sity (dry molecular weight) is equal to 28=4.
APTD-0576 details the procedure for using
the nomographs. If Cp and M. are ocutside the
above stated raznges do not use the
normographs uniess approprigate steps (gsee Ci-
tation 7 in Bibliography) are taken to com-
pensate for the deviaticns.
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When the stack is under significant nega-
tive pressure (height of impinger stem), take
care o close the coarse adjust valve before
inserting the probe into the stack to prevent
water from backing into the filter holder. If
necessary, the pump may be turned on with
the coarse adjust valve closed.

Whern the probe is in positicn, block oif the
openings arcund the probe and porthole to
prevent urnrepresentative dilution of the gas
Strearn.

Traverse the stack cross-section, as re-
guired vy Method 1 or as specified by the Ad-
ministrator, heing careful not tc bump the
probe nozzle into the stack walls when sam-
pling near the walls or when removing or In-
serting the probe through the portholes; this
minimizes the chance of extracting deposited
material.

During tbe test run, make pericdic a.dmsu-
ments to xeep the temperature arcund the
filter holder at the proper level; add more ice
2nd, if cecessary, salt to maintain a tem-
perature of less than 20° C (68* F) at the con-
denser/silica gel outlet. Also, periodically
check the level and zero of the manometer.

If the pressure drop acress the filter be-

comes o0 high, making isokinetic sarnpling

difficult 0 maintain, the filter may be re-
placed in the midst of a samnple run. It is rec-
ormunended that another complete filter as-
sembiy be used rather than sttempting to
change the filter itself. Before a new Hlter
assembly is [mstalled, conduct a leak-check
{see Secticn 4.1.4.2). The total particulate
weight shall include the summation of all
filter assembly catches.

A single train shall be used for the entire
sample run, except in cases where sirmulta-
necus sampling is required In two or meoere
separate ducts or at two or more different lo-
cations witkhin the same duct, or, In cases
whkere equipment failure nDecessitates a
chanee of trains. In all other situations, the
use of two or more trzins will be subject o
the approval of the Administrator.

Note that when two or mere trains are
used, separate analyses of the front-half and
{if applicable) impinger catches from each
train shall be performed, unless identical
nozzle sizes were used op all trains, in which
case, the front-balf catches from the individ-
tal trzins may be combined (as may the im-
pinger catches) and one analysis of front-half
catch and one analysis of impinger catceh
may be performned. Consnlt with the Admin-
istrator for details concerning the caleula-
tlon of results when two or more trains are
used

% the end of the sample run, surn off the
coa.rse adjust valve, remove the probe and
nozzle from the stack, turn off the pump,
record the final dry gas mefer reading, and
conduct a post-test leak-check, as outlined
o Section 4.1.4.3. Also, leak-check the pitot
lines as described in Method 2, Section 3.I;
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the lines must pass this leak-check, in order
to valldate the velocity head data.

4.1.6 QCalculation of Percent Isokinetic.
Calculate percent isokinetic (see Czlcula-
clons, Secticon &) to determine whether the
run was valid or another test run should be
made, If there was difficulty in maintaining
isokinetic rates due to souwrce conditions,
consult with the Administrator for possible
variance on the isokinetic rates.

4.2 Sampls Recovery. Proper cleanup pro-
cedure begins as soon as the probe s re-
moved from the stack at the end of the sam-
pling pericd. Allow the probe to cool.

When the probe can be safely handled, wipe
off 21l external particulate matter near the
tip of the probe nezzle and place a cap over
it to prevent losing or gaining particulate
matter. Do net cap off the probe tip tightly
while the sampling =ain is cooling down as
this would create a vacuuwm in the filter

holder, thus drawing water from the
impingers Into the Zlter helder.
Before moving the sample train to the

cleanup site, remove the probe from the sam-
ple train, wipe off the silicone grease, and
cap the open outlet of the probe. Be careful
agct to lose a.ny condenzate that might be
present. Wipe off the silicone grease from the
Hlter inlet where the probe was fastened and
cap it. Remove the umbilical cord from the
lasy impinger and cap the Impinger. If a
Sexible line is used between the frst im-
pinger or condenser and the flter holder, dis-
connect the line at the fllter holder and let
any condensed water or liguid drain {nto the
impingers or condenser. After wiping off the
silicone grease, cap off the filter holder out-
let and impinger inlet. Bither ground-glass
stoppers, plastic caps, or serwm caps may be
used to close these ¢openings.

Trarnsfer the probe and fiiter-impinger as-
sembly to the cleanup area. This area should
be clean and protected from the wind so that
the chances of contaminatving or lesing th
sample will be minimized.

Save a portion of the acetone used for
cleanup as 2 blank., Take 200 ml of this ace-
tone directly frem the wask botule being
nsed and place it in a glass sample container
labeled “‘acetone blank.”

Inspect the trainm pricr to and during dis-
assembly and note any abnormal ceonditions.
Treat the samples a5 {cllows:

Container No. 1. Carefully remove the filter
from the fAlter holder and place it in its iden-
tified petri dishk container. Use a pair of
tweezers and/or clean disposable surgical
gloves to handie the filter. If it is necessary
to fold the filter, do 50 suck that the particu-
late cake is inside the fold. Carefully trans-
far to the petri dish any particulate matfer
and/or filter fibers which adhere to the filter
holder gasket, by using a dry Nylon bristle
brush and/or =z sba:p-edged blade. Seal the
container.
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Container No. 2. Taking care o see that
dust on the outside of the probe or other ex-
rerior surfaces does 0os get inso the sample,
quantitatively recover parsiculate matter or
any condensate from toe probe nozzle, probe
fitting, probe liner, and froaot kalf of the fil-
ter holder by washing these componsants with
acetone and placing the wash In 2 glass con-
taiper. Distilled water may be used instead
of acetone when approved by the Admirnis-
wrator and shall be used when specified hy
the Administrator; in these cases, save a
water blanxXx and follow the Administrator’s
directions on analysis. Perform the acetone
rinses as follows:

Carefully remove the probe nozzle and
clean the inside surface by rinsing with ace-
tone from A wash bottle and brushing with 2
N7lon bristle brush. Brush until the acetone
riose shows no visible particles, after which
make a final rinse of the inside surface with
acetone.

Brusz and rinse the inside parts of the
Swageiok fitting witk acetone in a similar
way until no visible parsicles remain.

Rinse the prope liner with acetore by tilt-
ing ard reotating the probe while sguirting
acetone into its upper end so that all inside
surfaces will be wetted with acet¢ne. Let the
acetone drain from the lower end into the
sample ceontalner. A funre! (glass or pely-
etaylane) may be usad to aid on tramsferting
liquid washes t¢ the container. Follow the
acesone rinse with a probe truskh. Hold the
probe in an Inclined positicn, sgulrs acetone
inso the upper exzd az the probe brush s
Deing pushed with a swisting action through
the probe; held 2 sample container under-
neath the lower end c¢f the probe, and catca
any acetone and particulate matter which is
brushed ffom the probe, Run the brush
through tae probe three times or more until
no visivle particulate matter is carried out
with the acebtone or until none remalns iz
the probe liner on wisual !ospection. With
stainless steel or other metal probes, run tke
trush through in the above prescrived man-
ner at least six times since metal protes
bhave small crevices in waich particulate
matter can be entrapred. Rinse the brush
with acetone, and quantitatively collect
these washings in the sample containsr.
After the brushing, make a final acetcne
rinse of the probe as described above,

It is recommended that two people c¢lean
the probe to minimize sample losses. Be-
tween fammpling runs, Xeep brushes clean and
protected from contaminations.

After ensuring that all joints have been
wiped clean of silicone grease, clean the in-
gide of the front half of the filter holder by
rubbing the surfaces with a Nylon bristle
brusk and rinsing with acetore. Rinse each
surface toree tirmes or more if needed to re-
move visible particulate. Make & final rinse
of the brush and fAlter helder. Carefully rinse
out the glazs cyclone, also (if applicable).
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After all acetone washings abd particulag,
maztter have been collected in the sampla
container, tighten the lid on the sample con.
tainer so tkhat acetone will 1ot [eaX out when
it iz shipped to the laboratory. Mark the
height of the fluid level to determine whery.
er or zot leakage cccured during transpors,
Label the container to clearly identify itg
contents.

Container ¥o. 3. Note the ¢olor of the ipdi.
cating siiica gel to determnine If it has beer
completely spent and make a notation of ity
condition. Transfer the silica gel from the
fourth impinger to its original container ang
seal. A funnel may make It easier to pour
the silica gel without spilling. A rubber po-
licernan may be used as an ald in removing
the silica gel from the impinger. It is notg
necesgsary ¢ remove the small amount of
dust particles that may adhere to the im-
pinger wall and are difficult to remove,
Since the galin In welgkt is to be used for
moisture calculaticns, do not use any water
or otker liquids to transfer the silica gel. I
2 halance is avallable in cthe fieid, follow the
procedure for contaiper No. 3 in Section 4.3,

Impinger Water. Treat the impineers as fol-
lows; Make a notation of 2oy celor or fllm in
the liguid catch. Measure the liquid which is
in the firss three impingers to within 1 m!
by using a graduared cyrlinder or by weighing
it to within =0.5 £ 5y using a balarce ({f one
ig available). Record the volume or weight of
liguid present. This information is required
to calculate the molistures convent of the ef-
fiventg gas.

Discard the liquid after measuring and re-
cording the volume or weight, unless analy-
gis of the impinger catcez is required (see
Note, Section 2.1.7).

If g differens type of condenser is used,
measurse the amouns of moisture condensed
either volumetrically or gravimetrically.

Whenever possible, contalners shouwld be
shipped in such 2 way that they remain up-
right at all times.

4.3 Analysis, Record the data required on
a sheet such as the ode shown in Figure 5-3.
Handle each sample container 28 follows!:

FIGURE 5-3—ANALYTICAL DATA

Plant
Date
Rur No.
Filter No.
Amount liguid lost during trensport
Acetone blank volume, ml
Acetone wash volume, mi
Acetone blank concensrasicn, mg/me (Egua-
Tion 54}
Acetone wash blank, mg (Equation &3) ——

Container Weight of parseulata colleciad, mg
UMBRT | Ena weight | Tare weight | Weignt gain
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Container Weight of paricutate collectad, mg
mmber Final weignt | Tare weight | Wesght gain
—
Total

Less acetone biank.
Weight of particuiate matier,

Volume of iguid water coi-
rectad
) o Silica gl
e, waght, g
Final.
Initial.
Liguid coilected,
Total volume collected ... 3" mi

*Cativert weignt of waer 10 volume by ﬁv'dng total weight
increase by Sensity of water {1 g/mi}.

increase, g
—— x  Volume water, mi

(1 ¢/miy
Container No. 1. Leave the contents in the
shippirg contaiger or transfer the lter and
any loose particulate Zrom the sample con-
tainer to a tared glass weighing dish, Des-
iccate for 24 heurs in 2 desiccator containing
antydrous calciom suifate. Welgh to a con-
sta2t weight and report the results o the
nearest 0.1 mg. For purposes of this Secvion,
4.3, the term ‘‘constant welght” means a dif-
{ference of no more than 0.5 mg or 1 percent
of total welght less tare weight, whichever is
greater, between two consecutive weighings,
with no less than 6 hours of desicecetion time
between weighings.
iternatively, the sample may be oven
d_.ied at 105° C (220° F) for 2 to 3 hours. cooled
in the desiccator, and weighed to a constant
welght, unless otherwise specified by the Ad-
miristrator. The tester may alsc opt to oven
dry the sample at 105° C (220° ) for 2 to 3
nours, weigh the sample, and use this weight
as a final weight. 7
Container No. 2. Note the level of liguid in
tte cortainer and confirm on the analysis
sneet whether or not leakage occowrred dur-
ing transpors. If a npoticeable amonnt of
leakage hag ocourred. either void the sample
or use methods, sabject to the approval of
the Adminjstrator, to correct the final re-
sults. Measure the Haguid in this coptalner ei-
ther volumetrically to #1 ml or gravimetri-
cally to 20.5 g. Transfer the contents to a
tared 230-m! beaker acd evaporate to dryness
at ambiezt temperature and pressure. Des-
iccate for 24 hours and weigh to a constarnt
weight. Report the results to the nearest 0.1
me.
Coniziner No. 3. Weigh the spent silica gel
{or silica gel plus impinger) to the nearest 0.5

m—
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g using a balance. This step may be con-
ducted in the field.

“‘Acegtone Blank” Container., Measure ace-
tone in this container either volumetrically
or gravimetrically., Transfer the acetone to a
tared 250-ml veaker and evaporaie to dryness
at ambient temperature and pressure. Des-
lccate for 24 hours and welgh to 2 constant
welight. Report the results to tche nearest 0.1
mg.

NOTE: At the option of the tester, the con-
ternts of Container No. 2 as well as the ace-
tone blank container may be evaporated at
termnperatures higher than ambient. If evapo-
ration is dome at an elevated temperature,
the temperature must be beicw the boiling
point of the solvent; also, 0 prevent ‘bu:*lp-
ing,” the evaporation process must be close-
Iy supervised, and tke contents of the beaker
must be swirled cccasiopally to maintain an
even t.empera. ture, Use extreme care, as zge-
tone is highly flammable a2nd has a low flash
point.

4.4 Quallity Control Procedures. The fol-
lowing quality cortrol procedures are sug-
gested to check the volume metering systemn
calibration values at the field test site prier
to sample coliection. Trese procedures are’
optional for the taster. )

4.4.1 Me‘oer Orifice Check. Using the cali-

braticn data obtained during the calibration

procedure described iz Section 5.3, determine
the &Hge for the metering system orifice. The
AHa 18 the orifice pressure differantial in
units of in. H;0 that correlates to 0.75 cfm of
air at 528°R and 29.92 in. Hg. The AXe is cal-
culated as follows:

Tm

AHa=0.0319 AE
Pou

Where:
=Average pressure differential across ti
orifice meter, in. H:O.
Ta=Absolute average I'y gas meter tempera-
ture, *R.
Puo.=Barometric pressure, in. He.
©=Total sampling time, min.
Y=Dry gas meter calibration
dimensionless.
Va=Volume of gas sample as measured by
dry gas meter, def.
0.0319=(0.0567 in, BEg/°R) x (0.75 cfm ).
Before beginninog the field test (a set of three
runs usually constitutes a field test), operate
the metering system (i.s., pump, volume
meter, and orifice) at the AHg pressure dif-
ferectial for 10 minutes. Record the veolume
collected, the dry gas meter temperature,
ard the baromesric pressure. Calculase a2 dry
gas meter calibration check value, Y., as fol-
lows:

factor,
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Whaere:
Y.=Dry gas meter calibration check value,
dimensicnlesas.

10=10 minutes of run time.

Compare the Y. value with the dry gas meter
calibration factor Y to determine thas:

0.97Y < ¥ <1.08Y

If the Y. value [s pot within this range. the
volwme metering systermn should be inves-
tigated before beginning the test.

4.4.2 Calibrated Critical Orifice. A call-
brated critical orifice, calibrated against a
wet test meter or spirometer and designed to
be inserted at the inlet of the sampling
meter box may be used as a guality control
check by following the procedure of Section
7.2.

5. Calibration

Maintain a lahoratory log of all calibra-
tions.

3.1 Proba Nczzle. Probe nozles shall be
calivrazed before their inizsial use in the
field. Using a microcmetser, measure the in-
side diameter of the nozzle to the nearess
0.025 mm (0.001 in.). Make three separate
measurements using different diameters
each time, and obtain zhe average of the
measurements. The difference between the
high and low numbers shsll zot exceed 0.1
mm (0,004 in.). When nozzles become nicked,
dented, or c¢orroded, they shall be reskhaped,
sharpered, and recalibrated before use. Zach
nozzle shall be permanently and uziquely
identified. - . - -

5.2 Pitot Tube. The Type S pitot tube as-
sembly shall be calibrated according to the
procedure cutlined in Section 4 of Metkod 2.

3.3 Metering System.
5.3.1 Calibratico Prior to Use. Before i
initizl use in the field, the metering syste:
shall be calibrated as follows: Connect -
meteriog system inles to the cutlet of a w.
test meter that is accurate to within 1 pe
cent. Refer to Figure 3.5. The wet test met.
sheould have a capacity of 30 litersirev (1 f-
rev). A spirometer of 400 liters {14 ft3) .
more capacity, or equivalent, may be use
for this calibration, although a wat tec
meter is usually more practical. The wet tes
meter should be pericdically calibrated wis
a spircmeter or a liquid displacement mete
to ensure the accuracy of the wet test meater
Spirometers or wet sest meters of other size
may bte used, provided that the specified ac
curacieg of the procedure are maintainec
Run the metering system pump for abous i
minutes with the orifice manometer (ndicat
Ing a median reading as expected in fleld use
to allow the pump to warm up and to permi-
the interior surface of the wat test meter oo
be therougkly wetted. Then, at sach of z
minimum of three orifice manometer set
tings, pass an exact quantity cf gas tarough
the wet test meter and note tae gas volums
indicazed by the dry gas meter. Also note the
barometric pressure, and the temperatures o
the wet test meser, the inlet of the dry ga:
meter, zad the outlet of the dry gas3 meter
Select the highest and lowest orifice settings
to bracker the expectad field operating range
cof the orifice. Use a minimum volume of 0,12
m? (3 ¢) atv all orifice settings. Record all tks
data or & form similar to Figure 5.5, and cal-
culate Y, the dry gas meter calibration fac-
tor, and AHa, the orifice calibration facter.
4%t each orifice setting as shown on Figure
5.6, Allowable tolerances for individual ¥ and
AHg, values are given o Figure 5.6. Use the
average of the ¥ values in the calceuiations iz
Section 6.
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Figure 5.5 Equipment arrangemen: for metering
system calibration.
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Date Metering System
Identification:
Barometric pressure, Pp = in. Hg
Orifice |{Spirometer |[Dry gas Temperatures
mancmeter| {wet meter)| meter [Spirometer Ury Gas Meter
setting |gas volume |vclume (wet meterj! InTet | Cutlet | Average |[Time
in. H,0 | ft ft oF o <f oF aln
i

|
L | |

Calculations

Y AH@
AH 2
in. Hy0 Y Py (tq * 460) 0.0317 a# [ﬁw + 460) Gj
v 1P+ _2H Py {tg + 460 v
o [Py ] (B ¥ 480 5 (g ) w
Average R

Y = Ratio of reading of wet test meter to dry test meter; tclerance
for individual values +0,02 from average.

&Hg = Orifice pressure differential that equates to 0.75 c¢fm of air
@ 68°F and 29.92 inches of mercury, in. Hz0; tolerance for
individual values +0.20 from average.

Figure 5.6. Example data sheet for calibration of metering
system (English units].




7y Before calibrating the metering system. It
1 suggested that & leak-check be conducted.
T For metering systems bhaving diaphragm
% amps, the pormal leak-check procedure will
= pot detect leakages within the pump. For
L= +nose cases the following leak-check proce-
#HE qqre is suggested: make & 10-minute calibra-
3 on run at 0.00057m*min (0.02 ¢im); at the
%nd of the run, take the difference of the
2 measured wet test meter and dry gas meter
=% columes; divide the difference by 1C, to get
Aﬁi’tbe leak rate. The leak rate should not ex-
e mped 0.00057 m¥min (0.02 cfm).
I 532 Calibration After Use.

After each
S rteld use, the calibration of the metering s¥s-
¥ eam shall be checked by performing three
L eglibrazion rans at z single, intermediate
- prifice setting (based on the previous field
" east), With the vacuwm set at the maximum
- value reacked during the test series. To ad-
. just the vacuum, insert a valve Detween the
- web tess meter and the inlet of the metering
. system, Calculate the average value of the
=) dry gas meter calibration factor. If the value
T* nas changed by mere thac 5 percent,
% recalibrate the meter over the full range of
T3 orifice settings, as previously detailed.
' Alternative procedures, e.g., rechecking
. the orifice meter coefficient may De used,
*. gubject to the approval of the Administrator.
+ 533 Acceptable Variation in Calibraticn.
. If the dry gas meter coefficient values ob-
tained before and after a test series differ by
mere thar 5 percent, the test series skhall ei-
ther be voided, or calculations for the test
saries shall be performed using whichever
meter coefficient value (i.e., before or after)
gives the lower value of total sample vol-
uIne.
5.4 Probe Hezter Calivration. The probe
.~ heating system shall be calibrated befors its
. initial use ip the {Jeld.
" TUse a heat source to generate air heated o
- Selscted temperatures that approximate
© those expected to ocour in the sources to be
Bampled. Pass this air through the probe at
& typical simpie flow rate while measuring

PR = e T
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the probte inlet and outlet temperatures at
various probe heater settings., For sach air
Ttemperature generated, construct a graph of
probe heating system setting versus probe
outlet temperature. The procedure outlined
in APTD-0575 can also be used. Probes con-
structed according to APTD-0581 need not be
calibrated if the calibration curves in APTD-
0576 are used. Alsc, probes with outlet temn-
perature monitoring capabilities de not re-
quire calibration.

5.3 Temperature Gauges. Use the proce-
dure in Sectiocn 4.3 of Methed 2 to calibrate
in-stack temperature gauges. Dial thermom-
eters, such as are used for the drv gas meter
and condenser outlet, skall be calibrated
agalinst mercury-in-glass thermometers.

5.8 Leak Check of Meteriog Systern
Showza in Figure 5-1. That pertion of the
sampling traic from the pump o the orifics
meter should be leak checxed prior to lnitial
use and after ezch shipment. Leakage after
the pump will result in less volume beirpg re-
¢corded than is ac¢tuaily sampled. The follow-
Ing procedure is suggested (see Figure 54

lose the main valve oo the meter box. In-
sert 2 one-hole rubber stopper with rubber
tubing attacked into the corifice exhaust
pipe. Disconnect and vent tke low side of the
orifice manometer. Close off the low side ori-
fice tap. Pressurize the system to 123 to 18 ¢cm
(5 toe 7 in.) water celuma by blowicg inte the
rubber tubizg. Pinch off the tubing and ob-
serve the manometer for one minute. A loss
of pressures on the manometer indicates a
leak in the meter box; leaks, If present, must
be corrected.

5.7 Barometer. Calibrate against a mer-
cury harometer,

6. Calculations

Carry out calculations, retaining at least
one extra decimal figure veyond that of the
acquired data. Round off figures aiter the
firal caleulation. Other forms of the equa-
tions may be used as long as they give equiv-
zlent results.
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6.1 Nomenclature.
As=Cross-sectional area of nozzle, m? (),
Eo.=Water vapor in the gas stream, propor-

tion by velume.

C.=Acetone blank residue concenmatlon mg/
mg.

=Concectraticn of particulate matter in
stack gas, dry basis, corrected to stand-
ard conditions, g/dscrn (g/dseh.

I=Percent ¢f isckinetic sampling.

L.=Maxzirmum acceptable leakage rate for ei-
ther a pretest leak check or for a leak
check following a component change;
equa. to 0.00057 m¥min (0.02 ¢cfm) cr 4 per-
cent of the average sampling rate, which—
ever is less.

Li=Individual leakage rate observed during
the leak check conducted prior to the
+{="" component change (=1, 2, 3...m),
m3min (¢im). .

L.=Leakage rate observed during the posi-
test leak check, mémin (¢fm).

me=Mass of residue of a.cer,one after evapo-

retion, mg.

me=Total amount of parciculate matter col-
lected, mg. -

Mw=Molecular weight of water, 18.0 g/g-mele
(18.01b/1b-mole).

Prpe-=Barometric pressure a3t the sampling
site, mm Hg (ic. He).

P.=Absolute stack gas pressure, mom Hg (n.
g}

Pawa=8tandard abscluse pressure, 780 mm Zg
(29.892 i, Hg). ) ’

R=ideal gas constant, 0.08236 mm Hg-m¥°X-z-
mole (21.85 in. Hg-fté R-1b-mole).

Tm=Absclute average dry gas meter tempers-

ure (see Figure 5-2), °K (°R).

T,=Absclute average $tack gas temperature
(see Figure &2), °X (°R.}.

Tea=Standard absoluts temperature, 283° X
(528° R.).

VesVolitme of acetone biank, ml.

Vew=Velume of acetone used in wask, ml. -

Vie=Tozal wolume of liquid collected in
impingers and silica gel (see Figure 5-3).
mi.

Va=Volume of gas sample as measured by
dry gas meter, dem (dsci).

Ve, =Volume of gas sample measured by

the dry gas meter, corrected to standard

conditions, dscm (dscf).

Vie,=Volume of water vapor in the. gas

sample, corrected to standard conditions,
scm {(scf).
=3tack gas velocity, calculated by Meathed

2, Equation 2-9, using data obtained from
Method 3, mv/sec (ft/sec).

W.=Weight of residue in acetone wash, mg.

Y=Dry gas meter calibrasion facter.

AH=Average pressure differential across the
orifice meter (se¢ Figure $-2), mm H0
(in. H,Q3,

¢.=Density of acetone, mgml (see label cn
bottle).

' | P, 2

T h;r'r'lq &

.Vm o :':V“ w1 g .
Vi =Va¥(F2)
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¢w=Density of water, 0.9982 gl (0.002201 1b/
i},

e=Total sampling time, min.

g;=Sampling tirme interval, from the hegin-
ning’ of a rup until the first component
change, min.

—Sa.mpl!ng time interval, betweer twO suc-
cessive component changes, beginning
with ihe interval besween the first aznd
second changes, min.

g;=8ampling time interval, frcm
(n*2) component change until
the sampling run, min.

13.6=Specific gravity of mercury.

60=Sec/min.

100=Conversion te percent.

" 8.2 Averazge Dry Gas Meter Tembperature

and Average Orifice Pressure Drop. See data

sheer (Figure 5-2).

6.8 Dry Gas Volume. Corrsct tke sample
velume mezsured by the dry gas mmeter Lo
standard conditions (20° C, 780 mm Hg or 83°
F, 29.82 in. Hg) by usizcg Equation 51,

AH

tze final
tke end of

Pu-l

Pra. = (AH/13.6)

= Kl p’,. Y T-‘
_ Equation 51
Wherse;
K.=0.3838 *K/mm Eg for metric arits

=17.64 *R/in. Hg for English units

NOTE: Equation 51 can be used as written
unless uhe lezkage rate observed during acy
of the mandatory leak checks (i.e., the posi-
test lezk ¢heck or lsax checks conducted
prior t0 component changes) exceeds Lo, If
Ly or : exceeds L;, Equation 5I must be
modified as follows:

(2) Case I. No c¢compcnent changes made
during sampling run. In this case, replage Vo
in Equation 51 with the expression:

[Vm'—<Lp_Lc>e]

(b) Case II. Cune or more compeonent
cnanges made durmg the sampling ruc. In
this case, replace Vy,, In Eguaticn 31 by the
exXpression:;

l:'f'n—- (Li—~La}e

1 .
— 2> (fa—lLa)e— (L, !.n)e,.]

i=2

and substitute only for those leakage rates
(L. or L;) which exceed L..
6.4 Volume of Water Vapor.

Vh:: Pu R Tltd
Vel T TR

'szic
Eq. 5-2

569

LB 8 B Gl YT
aow

L T L

H Epeers P - o
S b . s i s g )




et

[ N AP
S

smypiseliinn

Pt. 60, App. A, Meth. 5

Whers:
K2=0.001333 m?¥ml for metric units

=0.04707 ft¥ml for English units.
6.5 Moisture Content.

Vw [£.17-5]
By & —————
Vi esedsF Vi ggea

Egq. 53

NoTE: In saturaved or water droplet-laden
£238 Streams, two calculations of the mois-
ture content of the stack gas shall be made,
cne from the Impinger analysis (Equaticn 3-
3), and a second {rom the assumption of satu-
rated conditions, The lower of the two valuses
of B.ss shall be considered correct. The proce-
dure for determizning the moisture ccntensg
based upor assumption of saturated condi-
tions is giver in the Note of Secticn 1.2 of
Meathod 4. For the purposes of this methed,
the average stack gas temperaturs from Fig-
urs 5>~2 may be used o make this determina-
tion, provided that the accuracy of the ino-
stack temperatire sensor is z1° C (2° F).

8.8 Acetdne Blank Concentration,
m,_
Cy =——— - Egq. 54
VePa

8.7 Acetone Wash Blank.
Wa=Ca Va-n-put Eq- 5—5

6.8 Total Particulate Weight. Determine
the total serticulate catch fom the sum of
the weights ovbtained from Ceontainers 1 and
2 less the acetone blank (see Figure 5-3).

NOTE: Refer to Section 4.1.5 to assist in cal-

culation of resulss invelving two or more fil-
ter assemblies or two or more sampling

trains,
6.9 Particulate Concentration.

C,={0.001 g/mg) (M Ve (acay)

Bg. 56
6.10 Conversion Factors:
From To Musticly by

sct .. 1 D.02832.
G e 0.001
gs 15.43,

73 2205=10 -3,
gn® .. 368.31.

8.11 Isokinetic Variation.

6.11.1 Calculation From Raw Data.

I=
100 T (Ko Vi + (Ve YT ) (Pour + AH13.5)]

6067, Pr Aa

40 CFR Ch. | (7-1-94 Edition)

Eg. 5-7
Wroere:
K3=0.003454 mm Hg-m¥ml-°K for metric
units.
=3,002889-in. Hg-f=¥ml-°"R for Eoglish
units.

8.11.2 Calculation From Intermediate Val-

ues.
I 100 Ts vm(std) Pstd
60 T, v, & A, P, (1 - Bg)
K4 Ts Vm(std}
= Eg. 5-8
P, ve A 4 {1 - B,)
Whersa:

K4=4.320 for metric units
=(.09430 for English unizs.

8.12 Acceptable Results. If 0 percent €I <
110 percent, the results are acceprable. If the
particulate results are low in comparisen o
tke standard, and I is over 110 percent or less
than 80 percent, the Administrator may ac-
cept the results. Citation 4 in tze bibliog-
raphy section can pe used to make acceps-
abllity judgments. If I is judged to be urac-
ceptable, reject the particulate results and
repeat the tess.

8.13 Stack Gas Velocicy aznd Velumetric
Flow Rate. Calculate the average stack gzas
velacity and velumetric flow rate, If needed.
using data obtained in this method and tie
equations in Secticons 5.2 and 3.3 of Method 2.
7. Alternadive Frocedures )

7.1 Dry Gas Meter as a Calibratior Stand-
ard. A 4ry gas meter may bte used as a cali-
bration standard for volume measursmients
in place of the wet test meter specified in
Section 5.8, provided that it is calibrated ini-
tially and recalibrated periodically as Ioi-
lows:

7.1.1 Standard Dry Gas Mezer Calibrasion,

T.1.1.1 The drv gas meter to be calibrated
and used as az secopdary reference meter
should be of high quality and have an appro-
priately sized capacity, 2.g., 3 litergrev (0.1
{L3¥rev). A spirometer (400 iiters or mere ca-
pacity), or equivalent, may be used for this
calibration, although a wet test rebar is
usuzally more practical, The wer test meter
should have a capacity of 30 litergrev (1
ft3%rev) and capable of measuring veolume to
witain £1.0 percent; wat test meters shouid
be checked against a spirometer or a liguid
displacement meter to ensurs the accuracy
of the web test meter. Spirometers or wet
test meters of other sizes may be used, pro-
vided that the specified accuracies of the
procedure are maintalired.

7.1.1.2 Se: up the comrponents as shown in
Flgure 5.7. A spirometer, or equivalent. may
be used in place of the wet tess meter In the
systerm. Run the pump for af least 3 minutes
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i_' to condlmon +he inverior surface of the wet,
I; test meter. The pressure drop indicated by
=2 the mancmeter at the inlet side of tkhe dry
__!; - - -

: T THERMOMETERS

Pl 60, App. A, Meth. 5

gas meter should be minimized [no greaver
than 100 mm HO (4 in. H-0) at 2 flow rate of

30 litersg'min (1 ¢frmy]. This can. be accom-

plished by using large diameter tubing con-
nections ard straight pipe fittings.

L contaoe . O O
= VALYES
—— -— ‘ U-TUgE
mwucurrss@ MANOMETER
_] :
\ UTURE \T’
MAMOMETER h l
N f:‘:::::

yd

ruse ORY GAI METER

WET TEST METER

Figure 5.7 . Eguipmen? arrangemen?t 'Or dry-3as meter calibraticn.

7.1.1.3 Collect the dasa as shown in the ex-
ample data sheet (see Figure 5-8). Make trip-
licate mans at each of the flow rates and at
no less than five different flow rates. The

range of Zlow rates should be between 10 and
24 lisers/min (0.35 ard 1.2 cfm) or over the ex-
pected operating racge.
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:- 7.1.1.4 Calculate Jow rate, Q, for each run
using the wet vest meter gas volume, Ve, azd
the run time, 8. Calculate the dry gas meter
coefflcient, Ya., for each run, These caleula-
tions are as follows:

Pba.r v

Q=K, —— —
Tt larg B
Ve [tds"“t-ut.d) P‘.’:n.r

—

Y-dsz . AD
Veas (t'W":'t'sr,d) {Poart

Where:

K,=0.3888 Ior Intérnaticnmal system of units
{81, 17.64 for Englisk unizs.

V-=Wet test meter volume, liters (f£3).

V..=Dry gas meter volume, liters ({43,

" ta,=Averzge dry gas meter uempera.*“re. C
(°F.

feea=27% C {for S8I units;

: .. units,

L Ttw=Average Wet Lest meter

(*F).

Pruc=Barometric pressure, mm Hg (in. He).
SAp=Dry gas meter inlet differential pressure,
P mm Ee0 (in. E0). )

9 RL.I’. time, min.

115 Compa"e the three Y, values at
“"ezch of the flow rates znd.determine the
,.max_mum ard minimum values. The dif-
= "ference between the maximum and minimum
“values at each Zow rate should be no greater
> “than 0.030. Extra sets of tripiicate runs may
-be made in order to complete this require-
;ment. In addition, the meater coefficients
“should be between 0.95 ard 1.05. If these spec-
JAfications cannot be met in three sets of suc-
“Cessive triplicate runs, the meter is not suit-
-~ able as & calibration standard and should not
. be used as such. If these specifications are
: I1ieT, average the thrse Yo values at each
= = flow rate resulting in five average meter co-
-4 cefficients, Ya,.

7.1.1.6 Prepare a curve of meter coeffi-
clent, Ya,, versus flow rate, Q, for the dry gas
~-meter. This curve shall be used as a ref-
S ‘erence when the meter {5 used to calibrate
erother dry gas metsers andé to detarmine
whether recalipration is required.
“".t 7.1.2 Standazrd Dry Gas Meter Recalibra-
ction.
.7.1.21 Recalibrate the standard dry gas
meter against a wet test meter or spiromeser
ADOuzlly or after every 200 hours of oper-
ration, whichever comes first. This require-
Iment i3 valid provided the standard dry gas
: Metar i3 kept in a laboratory and, if trans-
[ Poried, cared for as any other laboratory in-

460° F for Egpglish

temperatire, °C

-

cr"'
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Strument. Abuse to the standard meter may
cause 2 change in the calibration and will re-
quire more frequent reczlibratiors.

7.1.2.2 As an alterzative to fzil

recalibration, a two-point calibration check
may De mmade. Follow the same procedure

and equipment arrangement as for & full
recalibration, but run the meter at cnly two
flow rates [suggested rates are 14 ang 28 Ui
tera/min (0.5 and 1.0 ¢fm)). Calculate the
meter coefficients for these two points, and
cornpare the values wish the meser calibra-
tion curve. If the two coefficients are within
=1.5. percent of the calibration curve values
at the same flow rates, the meter need not be
recalibrated until the nDext date for a
recalibration check. :

7.2 Critical Orifices As Calibration Stand-
a.'c:s. Criticel orifices may e used as calibra-

on standards in piace of the wet Tesy mater
speciﬂed in Section 3.3, provided that shey
are selected, calibrated, and used as follows:

7.2.1 Section of Crivical Ori-lces.
7.2,1.1 The procedure zthat follows de-
cribes. the use of ﬂypod rmic needles or

S"”nless steel needle nbings which nave
been found suitable for use as critical ori-
fices. Otker materials and critical orifice de-

-8igns may be used provided the orifices act

as true crivical orifices; fe., a criticzl vacu-
um can e obtained, as described in Section
7.2.2.2.3. Selecs five critical orifices that are
appropriately sized to cover the range of flow
rates Detwegen 10 and 34 liters/min or the ex-
pected operating raznge. Two of the c¢ritical
orifices should bracket tke expected operas-
ing range.

A minimum of three critical orifices will
be needed to calibrate a Method 5 drr gas
meter (DGM); the other two critical orifices
can serve as spares and provide better selec-
tion for bracketizg thke range of operzting
flow rates. The needle sizes and subing
lergths skown below give the following ap-
proximate flow rates:

Gavgelem F"f:m‘?éfmuh Gaugeiem stgsj’-ﬁﬁ)ﬂk
127.6 32.56 1472.5 19.54
12/10.2 0.0 1451 17.27
132.5 2B.77 14/7.8 18,14
13/5.1 23.50 157432 14,18
137.6 22.37 18775 11.81
137102 20.67 15/10.2 10.48

7.2.1.2 These needles can be adapted to a
Method 5 type sampling train as foliows: In-
gert a serum bouttle stopper, 13 by 20-mm
sleeve t¥pe, into z ¥-inch Swagelok guick
connect, Insert the needle into the stopper as
shown in Figure 5-9.
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A
i
CRITICAL SERUM
ORIFICE STOPPER

Figure 5-S.

40 CFR Ch. | (7-1-94 Edition)

CONNECT

Critical orifice adaptation to Method 5

metering system.

7.2.2 Critical Orifice Calibration. The pro-
cedure described iz this section useés the
Method & meter box configuraticn with a
DGM as described in Section 2.1.8 to cali-
brate the critical orifices. Other schemes
may be used, subject to the approval of the
Administrator.

7.2.2.1 Calibration of Meter Box. The criti-
cal orifices must be calibrated in the same
configuration as they will be used; i.e., there
should be no connections to the inlet of the
orifice,

7.2.2.1.1 Before calibrating the meter box,
leak check the system as foliows: Fully open
the coarse adjust valve, and completely close
the by-pass valve. Plug the inlet. Then trun
on the pump, and determine whether there i3
any leakage. The leakage rate shall be zero;

i.e., no detectable movemens of the DGM
dial shall be seen for 1 minute,

7.2.2.1.2 Creck also for leakeages in tkat
portion of the samplicg traln between the
pump acd the corifice meter. See Section 5.6
for the procedure; make any corrections, if
necessary. If leakage s detected, check for

. cracked gaskets, loose fittings, worn O-rings,

etc,, and make the necessary repairs.

7.2.2.1.3 After determining that the meter
box Is leakless, calibrate the meter bex ac-
cording %o the procedure given in Section 5.3.
Make sure that the wet test meter meets the
requirements stated io Section 7.1.1.1. Check
the watver level In the wet test meter. Record
the DGM calibratioz factor, Y.

7.2.2.2 Celitration of Critical Orifices. Set
ep the apparatus 28 shown in Figure 510.
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—

METER BOX

JUUU

o

T

CRITICAL ORIFICE

Figure 5-10.

7.2.22.1 Allow a warm-up time of 13 min-
utes. This step {s important to equilibrate
the temperature conditions through the
DEM.

7.2.2.2.2 Lezk check the system as in Seac-
ion 7.2.2.1.1. The leakage rate shall be zero.

7.2.2.2.3 Before calibrating the critical
orifice, determine ity suitability and the ap-
propriate operating vacuum as follows: Turn
on the pump, fully open the coarse adjust
valve, and adjust the by-pass valve to give a

vacuum reading corresponding to about hall

of atmospheric pressure. Observe the meter
box orifice manomezer reading, H. Siowly in-
Crease the vacuum reading until a2 stable
Teading is obtained on the meter box orifice
manometer. Record the crivical vacuum for
each orifice.

Apparatus setup.

Crifices thas do not reach a critical value
shall not be used.

7.2.2.2.4 Obtain the barometric pressure
using a barcmmeter as described in Section
2.1.9. Record the baromessric pressure, P in
mm Hg (in. Bg).

7.2.2.2.5 Conduct duplicate runs at a vacu-
um of 25 to 30 mm Hg (Il to 2 in. Hg) above
the critical vacuum. The runs shall be at
least 5 rminutes each, The DEM volume read-
ings skell be in increments of 0.002323 m3 (0.1
%) or in Increments of complete revolutions
of the DGM. As a guideline, the times should
not differ by more than 3.0 seconds (this in-
cludes allowance for changes in the DGM
temperaztures) to achieve = 0.5 percent in ¥,
Record the information listed in Figure 5-11.

7.2.2.2.6 Calculate X' using Equation 5-8.
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B VY (PoatAF13.8) ¥
KJ' —_ T-ﬂb -
- 9
P T2

K = Critical orifice coefficiens,

T.»=Absolute ambient temperature, °X (°R).

Average the K’ values, The individual K’
values should not differ by more than 0.5
percent fromi the average.

7.2.3 Using the Critical Orifices as Cali-
bration Standards. .

7.2.3.1 Record the barometric pressure.

Date Train ID DGM cal. fac-
tor _ _ _ _ Critical orifice ID
Run number
Cry gas metar
1 2
Final reading oo | M (0P
Intial reeding .- e | (00)
Oifferencs, Va w—eemn | M L)
Inlet/Orrtient tempera-
hres:
NAB  recrmsemsremereenee | 20 (*F) o ! /
Fal e | O (T e / !
Avg. Temperatxe, O e | e | e
Time, @ s minfsec . / /
N
COrifice man, 1dg., AM fmm ) H0 | e [ e—mem
Bar, oraSsura, Pow ewe | TN L) MG v | e | s
Ambient BTporIing, | *C (™) e | cerrrren | creereenes
tme
Pump vacutam e | ™0 (0 B e | i | e
K’ factor
Average ...

Figure 5-11. Dasta sheet for determining K’
factor.

7.2.3.2 Calibrate the metering system ac-
cording to the procedure gutlined in Secticns
7.2.2.2.1 to T.2.2.2.5, Record the information
listed ino Figure 5.12.

7.2.3.3 Calcwlate the standard volumes of
air passed through the DGM and the critical
orifices, and calculate the DGM calibration
factor, Y, using the equations below:

Pra+(AH/13.5)
Veoistd) = ¥, Vi
T
Eg. 510
P N
Vealstd)IZK e , E%D'

Tunb

40 CFR Ch. | (7-1-94 Edition)

Whers:

(m3(°"K)2 (e PRI

(zum. Hg} {in. Hg)
(min) {min)
Y:: vﬁ'(-ﬂd’) EO.:- 5__
med: =
where;

Venuy=volurme of gas sample passed through
he critical orifice, corrected to standazd
conditions, dsm? (dsef).

K,;=0.2858 *K/mm Hg for mmetTic urits

=17.64 "R/in, Hg for English units,

7.2.3.4 Average the DGM calibration wval-
ues for sach of the flow rates. The calibra.
tion factor, ¥, at each of the flow rates
should not differ by more than %2 pergent
from the average.

7.2.3.3 To determine the need for
recalibrating the critical orifices, compars
the DGM Y fagtors obtained from two adia-
cent orifices each time a IXGM is calibrazed:
for example, when checking 132.3, use ori-
fices 12/10.2 and 1¥5.1. If any critical orifles
vields a DGM Y factor differing by mors
than 2 percent from the others, recalibrate
the critical orifice acceording two Section
T7.2.2.2.

Dare STrain ID Critical ori-
fice ID Critical orifice K’ factor
Run numoer
Dry gas meter -_._._-_[---—--—‘i .
Final reading .. seeserisnees | M2 (I e | JUTTEY [V
Irtial reading e ceeeerees — | M (I3 e FEUUUU SR
Differencs, Va o eere | T (0 i | |
Inlet/outict temperares:
ot T Y S OUOR I T F) weene /
=T 1R I o L ) TP 7
Avg, Temperature, by v | "0 OF) ciie | s -
TIME, D covcremrrrmaonsseene s MiNses ... !
MM e PO R -
Crifice man. rog., AH ... o bmm n) HaD | e
Bar, pressire, Paw cevurmeee | MW (R HG L] e e | s
Ambient temperature, tumn voe | 0 (") ciimes | e |
Pump vacuum coeeeeeens W mmiind Hg L] e B
W i) +eernseemssaees s U ERC2 S ]
W ornnd] srmresneetnn oot eets st oeaan — | ) PO . -
DGM cal, actef, ¥ eveeremas J ............. — coraes —

Figure 5-12. Data sheet for determiznis
DGEM Y facter.
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. METHOD 5A—DETERMINATION OF PARTICULATE
7 EMISSIONS FROM THE ASPHALT PROCESSING
© AND ASPHALT ROOFING INDUSTRY

1. Applicability and Principle
1.1, Applicability. Thais method applies wo
the determination of particulate emissions
from asphalt roofing industry process satu-
rators, blowing stills. and other sources as
specified in the regulations.
-. 1.2 Principle. Particulate matter is with-
drawn isokinetically from the scurce and
collected on & glass filter {iber maintained at
a2 temperature of 42°z10°C (108°x£18°F). The
particulate mass, which includes any mate-

Jor Inciper-
ties. PHS,

mpling Bguipment. Envircnmeztal Pro~ -

rial thav condenses as or above the dltration
temperature, is determined gravimetrically
after removal of uncombined water.

2. Apparatus

2.1 Sampling Train. The sampling train
configuration is the same 4s stown in Figure
5-1 of Method 5, The sampling train consists
of the following componernts: |

2.1.1 Probe Nozzie, Pitot Tube, Difleren-
tial Pressure Gauge, Fliter Holder, Con-
denser, Metering System, Barometer, and
Gas Density Determination Egquipment.
Same z35 Method 5, Sectiomns 2.1.1, 2.1.3 o
2.1.5, and 2.1.7 to 2.1.20. respectively.

2.1.2 Probe Liner. Bame as in Method 35,
Section 2,12, with the ncote that at high
stack gas temperatures {(greater than 250°C
(480°F)). water-cocled probes may be required
to control tkhe probe exit temperature to
42°%10°C (108£18°F).

2.1.3 Precollector Cryclome. Borosilicate
glass following the construction details
shown in Alr Polution Technical Document—
0581, “‘Construction Details of Isokinetic
Source-Sampling Bquipment™.

NoTE: The tester snall use the cyclene
when the stack gas moisture is greater than

10 perceant. The tester sball not use the.

precollector cyclone under other, less severe
conditions.

2.1.4 Filter Heating Systerl. Any neating
{or coollng) system capable of maintaining a
sample gas temperature at the exit end of
the fiiter nolder during sampliing as 42°:10°C
(108°%128°F). Install 2 temperaiurs gauge ca-
pable of measuring temperature withiz 3°C
(5.4°F) at the exit gide of the filter holder so
that the sepsing tip of the temperature
gauge is in direct contact with the sambpie
a8, and the sample gas temperature can de
regulated and mornitored during sampling.
The temperatire gauge sazll comply with
the calibrasion specifications delined in Sec-
tion 5. The tester rmAay use systems other
thaen the one showp in APTD-0381.

2.2 Bample Recovery. The equipment Te-
gquired for sample recovery is as foilows:

2.2.1 Probe-Liner and Probe-Nozzle Brusk-
es, Graduated Cylinder and/or Balance, Plas-
tic Storage Centainers, and Funnel and Rub-
ber Policerman. Same as Method 5, Sections
2.2.1, 2.2.5, 2.2,6, and 2.2.7, respecuively.

2.2.2 Wasnh Bottles. Glass.

2.2.3 Sample Sterage Contalners. Chemi-
cally resistant, borosilicate glass bottles,
with mibber-bucked Tefion screw capd liners
or caps that are constructed 5o a8 o be leak-
free and resistant to chemical attack by
1.1.1-trichloroethane (TCE), 500-ml or 100G
ml. (Narrow mouth glass bottles have been
fonnd to be less prome o leakage.)

2.2.4 Perri Dishes. Glass, unless otherwise
specified by the Administrator.

2.2.3 Funnel. Glass.

2.3 Aralysis. For analysis, tke Iollowing
squipmesnt is needed:
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one {rom the impinger and precolliector anal-
vsis (Equations SA~1 and 5A-2) and a second
from the assumption of saturated conditions.
Tre lower of the two values of moisture con-
tent shkall be considered correct. The proce-
dure for determining the meisture content
based upon assumption of satwrated condi-
tions Is giver In thke note of Section 1.2 of
Method 4. For the purpose of this methcd,
the average stack gas temperature from Fig-
ure 52 of dMethod 5 may be used to make this
determinacion, provided that the accuracy of
the in-stack temperature sensor is within
=1°C (2°F). '
6.6 TCE Blank Concentration.

Ce=mny/Vepe
BEgq. 5A-3
6.7 TCE Wash Blank.
We=CrVewds
Eq. 5A-4

6,8 Total Particulate Weight. Determine
the total particulate catch from the sum of
the welghts cbtaired from Tontaizners 1, 2,
and 3, less the TCE blank.

6.9 Parsiculate Concentration.

Ca= KoM e/ Voaata)
Eqg. 8A-5

Where:
X.=0.001 g'mg.

£.10 Iscokinetic Variasicn and Acceptable
Results., Same as in Method 5, Sections 6.11
and 6,12, regpectively.
7. Bibliogravhy

The bivlicgraphy for Method BA is the
same a5 that for Method 5.

METHOD 5B—DETERMINATION OF NONSULFURIC
ACID PARTICULATE MATTER FROM STATION-
ARY SOURCES
1. Applicebility and Princinle.

1.1 Applicability. This methed is to be
used for determining noosulfuric acid partic-
ulate matter om stationary sources. Use of
this methed muss be specified by an applica-
ble subpart, or approved by the Adminis-
trator, U.S. Environmental Proftection Agen-
¢y, for a parcicular application.

1.2 Principle. Particulate matter is with-
drawn isokinetically from the source using
the Method 5 train at 180°C {320°F). The col-
lected sarmple is then heated in the oven at
160°C (320°F) for 6 hours to volatilize any
condensed sulfuric acid that may have been
collected, and the nonsulfuric acid particu-
late mass is determined gravimetrically.

2. Procedure.

The precedure is identical to EPA Method
Sexcept for the following:

2.1 Initial Filter Tare. Oven dry the flter
at 160x5°C (320 =10°F) for 2 to 3 hours, cocl
iz a desiccator for 2 hours, and weigh. Des-
iccate to constant weight to obtain the ini-

40 CFR Ch. | (7-1-94 Editiop:

tial tare. Use the applicable specificarior.
and techniques of Section 4.1.1 of Methed -
for this determinparion.

2.2 Probe and Filter Temperatures. Maj-
tain the probe outlet and filter temperature;
2t 160x14°C (220 £25°F),

2.3 Analysis, Dry the probe sample at apn.
bient temperature, Then oven-dry the probe
and fiiter samples at a temperature gr
160=5°C (320+10°F) for 6 hours. Cool iz a des.
iccator for 2 hours, and welghk to. constar:
weight. Use the applicable specifications ang
techniques of Section 4.3 of Method 5 for thiz
determination.

METHOD 5C—{RESERVED]

METHOD SD—DETERMINATION OF PaR1TCULATE
MATTER EMISSIONS FROM POSITIVE PRES-
SURE FABRIC FILTERS

1. Applicability and Principle

1.1 Applicabliity., This method applies to
the determinatiozn of particulate matter
emissions from positive pressure fabric fil-
ters. Errissiorns are deterrmined in terms of
concentration (megam®) and emission rate (kg
nl.

The Gerneral Provisions of 40 CFR Part &0,
§60.8(e), reqguire that the owrer or cparalor
of an affacted facility shall provide perform-
ance testing facilisies. Such performancs
testing facilities include sampling ports, sale

‘sampling plactforms, safe access to sampling

sites, arnd utilities {or testing. It is Intended
that affected facilities alse provide sampling
locations that meet the specification for ade-
quate stack length and minimal flow dis-
turbances 25 described iz Method i. Provi-
sions for testing are often overlooked facrors
in desigmirg fabric filters or are extramely
costly. The purpose of this procedure is to
identify appropriate altermative locations
and procedures for sampiing the emissions
from positive pressure fabric filters. The re-
quirerments that the affected facility cowner
or operator provide adequate access to per-
formance testing facilities remalin in effact.

1.2 Principle. Parsiculate matter is wita-
drawn isokinetically from the source and
collected on a glass fiber filter malintained ad
a temperasure abt or above the exhaust gas
temperature up to a nomipal 120°¢ (120=14°C
or 248+25°F). The particulate mass, whica iz-
cludes any material that condenses at CF
ahove the filtration temperature, ig deter-
mined gravimertrically after removal ¢
uncombined watar.
2. Apparotus

The equipment reguirements for the sam-
pling train, sample recovery, and analysi
are the same as specified in Sections 2.1, 2.2:
angd 2.3, respectively, of Metzod 5 or Mezhcd
17,
3. Raaggents

The reagents used in sampling, sample ¢~
covery, and analysis are the same as specl”
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ooi6s mm Hg-m¥ml-K for metric

7l LS.
oo%?ﬁ in. Hg-ft3ml-°R for Eaglish units.

I Tl -(uﬂpl{lw
"'F s.OA.P 60(1-8,,)

K TIV- ({1
=0 P, A0 (1-8.,)

Egustion 8-5

Re=4.520 for metric units.
-—O 050 for English nnits
"68 Acceptable Results. If 20 percent <I
¥72110 percent, the results are acceptable. If
the results are low in comparisez o the
ta.nda.rds and T is beyond the acceptable
raoge, the —‘Ldministrauo may obt to accept
“fha results. Use Citation 4 in the Bibliog-
raphy of Method 5 to make judgments. Oth-
.,«erwise, reject the resulcs and repeat the tast.
6.9 Stack Gas 1&100 ty apd Volumetric

£ velocity and volumetric flow rate, if needed,
" {ising data obrainmed In thisr ezhod and equa-

tions in Seczions 5.2 and 5.8 of Method 2.
. 6.10 Relative Error (RE) for QA Aundit

Sa.mples Same as in Method 6, Section 6.4.
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METHEQOD $—VISUAL DETERMINATION CF THE
QPACTTT OF EMISSIONS FROM STATIONARY
SCURCES

Many stationary sources discharge visible
emissions inte the atmosphere; these err*:—
sions are usually in the shape of a plum
This method inveolves the deuermir.e.tion of
plame opacity by qualified observers. The
methkod includes procedures for the trainin
ard certification of observers, and proce-
dures to be used in the field fer determina-
tion of plurne opacity. The appearance of a
plume as viewed by an chserver depends upon
a numbper of variables, some of wnich may be
controllable and somie of whlch may not be
controllable in the fleld, Variables whick can
he controiled to an extentc to wkhich they zo
longer exert a significapt influence upon
plume appearance include: Axngle of the ob-
server with respect o the plume; angle of
the gDserver with respect to the sun; poizt of
observation of attached arnd detached steam
plume; and angle of the chserver with re-
Spect t0 & plume emicted rom a rectanguiar
stack with a large length to width ratio. The
metkod incindes specific criteria apbdiicable
o these variables.

QOtzer variables wioich may not te conirol-
labie in the fieid ars luminescence and color
contrast vesween the plume and the pack-
ground agaipst which the plume is viewed.
inflyience upon the
appearance of a plume as viewed by &n ob-
server, and can affect the ability of the ob-
server to accurartely assign opacity values to
the observed plume. Studies of the theory of
plurme opacity and fleld studies bhave dem-
onstrated that & plume Is most visible and
presents the greatest aDparent opacity when
viewed against a contrasting backgrouand. It
*‘O.Lows from this, and is coafirmed by fleld

trizls, thalt the opacity of a plume, viewed
under conditions where a contrasting back-
ground is present capn be assigned with the
greatest degree of accuracy. However, the
potential for a positive error is also tke
gTeatest when a plume Is viewed under such
contrastin conditions. Under conditions
presenting a less centrasting background,
the apparent opacity of a plume is less and
approacbes zero as the c¢olor and lwmines-
cence contrast decrease toward zero. As & re-
suit, significaps negative bias and negative
errors can be made wken a piume i3 viewed
under less contrasting conditions. A negative
bias decreases rather than increases the pos-
sibility that a plant operator will be cited
for a violation of opacity standards due to
observer error.

Studies have been underraken to deter-
mine the magnitude of positive errors which
can be made by qualiffed observers while
reading plumes under coptrassing cenditions
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and using the procedures set foerth in this
method. The resalis of these studies (field
trials) which involve a total of 769 sets of 25
readings each are as follows:

(1) For black plumes (133 gets at a smoke
generator), 100 percent of the sets were read
with a positive error! of less than 7.5 percent
opacity; 99 percent wers read with a positive
error of less than 5 percent opacisy.

(2) For white plumes (170 sets at a smoke
generator, 168 sets at a coal-fired power
plant, 2598 gets at a sulfuric acid plant), 98
percent of the sets were read with a positive
error of less than 7.5 percent opacity; 95 per-
cent were read with a positive errcr of less
than 5 parcant opacity. )

The positive observatiopnal error associated
with an average of twenty-five readings s
therefore established. The accuracy of the
method must be taken into account when de-
termining possible violations of applicable
opacity standards.

1. Principle and Applicability

1.1 Principle. The opacity of emissions
from stationary sources is determined vis-
ually by 2 qualified observer.

1.2 Applicability. Thiz method is applicablse
for the determination of the opacity of emis-
sions Irorm Statiopary scurces pursuant o
§60.11(b) and for qualifving ohservers for vis-
ually determining cpacity of emissions.

2. Procedures

The observer qualified in acgordance with
secticon 3 of this method srall use the {ollow-
ing procedures for visually desermining the
opacity of emissions:

2.1 Position. The qualified observer shall
stand at a distance sufficient o provide a
clear view of the emissions wich the sun ori-
ented in the 140° sector to his back. Consiss-
ent with maintaining the above requiremenst,
the observer shall, as much as possible, make
his observaticns from a position such that
his line of wvision is approximately per-
pendicular to the plume direcsicon, and when
cobserving opacity of emissions from rectan-
gular outlets (e.g., roof monitors, open
baghouses, ononcircular stacks)., approxi-
mately perpendicular o the longer axis of
the outlet. The observer's line of sight
should net Include more thaz one plume at a
time when rnultiple stacks are {cvolved, and
in any case the observer soould make his ob-
servations with his line of sight perpendicu-
lar to the lonoger axis of such a set of mul-
tiple stacks (e.g., stub stacks on baghouses),

2.2 Field Receords, The observer shall record
tke pame of the plant, emission lecation,
type facility, observer's pame and =affili-
asion, & sketch of the observer's position rel-

1Fer a seb, positive error = average otacity
determined by observers' 25 observations—
average opacity determined from transmis-
someter’s 25 recordings.

ative to the source, a2nd the date on a fleld
data sheet (Figure %-1). The time, estimatad
distance to the emission locarcicn, approxi-
mate wind direction, estimated wind speed,
description of the sky conditicn (presence
and c¢oler of clouds), and plume background
are recorded oo a fleld date sheet at the time
opacity readings are initiated and com-
pleted.

2.3 Observations. OCpacity observations
shall be made at the point of greatest opac-
ity in that portion of the plurne where con-
densed water vapor is not prssent. The ob-
server shall not look continucusly a2t the
plume, but instead shall observe the plume
momentarily at 15-second intervals.

2.3.1 Astached Steam Plumes. When con-
densed water vapor is present within the
plume as it emerges from the emissicn out-
let, opacity observations shall be made be-
voad the peing {n the plume at wihich con-
densed water vapor is no lenger visible. The
observer shall record the approximate dis-
tance from the amission outlet to the point
in the plume at which the observations are
rmade,

2.3.2 Detackted Steam Plume. When water
vapor io the plume condernses and becores
visible at a distipct distance from the smis-
sicn cutlet, the opacity of ernissions should
be evaluated af the emission outlet prior to
the condensation of water vapor and the for-
mation of the steam plume,

2.4 Recording Observations. Opacisy obser-
vaticns shall bDe recorded to the nearsst 3
percent at 15-second intervals cn an cbserva-
tional record sheet. (See Figure 32 {or an ex-
ample.) A minimum of 24 observations shall
be recorded. Eack momentary observation
recorded shalil be deemed to represent the av-
erage opacicy of emissions for a 15-second pe-
riod.

3.5 Data Reduction. Opacgity skhall be deter-
mined as an average of 24 consecutive cbser-
vations recorded as 15-second intervals. Di-
vide Tthe observations recorded on the record
sheet into sets of 24 consecutive observa-
tiong. A set is compesed of any 24 consecu-
tive observations. Sets need not be consecu-
tive in time and in zo case shall two sets
overlap. For each set of 24 observations, cal-
gulate the average by summing the opacity
of the 24 ouservations and dividing this sum
by 24. If an applicable standard specifiies an
averaging wime requiring mere thaz 24 obser-
vatlons, calculate the average for all obser-
vations made during the specified time pe-
riod. Record the average opacity on a record
sheet. (fea Figurs 8-1 {or an example.)

3. Qualifications and Testing

3.1 Certiflcation Requirements. To receive
certificatior as 2 gqualififed observer, a canb-
didate rnust bDe tested anrnd demonstrate toe
ability to assign opacity readings {n 5 per-
cent Increments to 28 differert black plurnes
and 25 different white plumes, with an error
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not 50 exceed 15 percent opacity on any one
reading and an average error not to exceed
7.5 percent c¢pacity in each category. Can-
didates shall be tested according to the pro-
cedures described in section 3.2. Smoke gen-
erators used pursuant to section 3.2 shall be

* eguipped with a srmoke meter which meets
the requirements of section 3.3.

The cervification shall e valid for a period
of 6§ months, at which time the gqualification
procedure must be repeated by any observer
ip order to retain certification.

3.2 Certification Procedure. The certifi-
catlon test conszists of showing the candidate
& commplete run of 50 plumes—25 black plumes
and 25 white plumes—generated by = smoke
generstor. Plumes within each set of 25
black and 25 white runs shall be presented in
random order. The candidate assigns an
opacity value to each plume and records his
chservation on a suitable form. At the com-
pletion of each run of 5C readings, the score
of the candidate is determined. If a cabp-
didate falls to qualify, the complete run of &
readings must be repeated in aoy retest. The
amoke test may be admiristered as part of a
smoke school or training program, and may
pe preceded by training or fasniliarizaticn
runs of the smoke generator during which
candidates are shown black and white
piumes of known opacity.

3.3 Smoke Generator Specifications. Any
smoXe generator used for the purposes of
section 3.2 shall be equipped with a smoke
meter installed to measure opacity across
the diamerter of the smoke gererator stack.
The smoke reter output shall display
instack opacity based upcn a pathlength
equal to the stack exit diameter, oo a full ©

_to 100 percent chart recorder scale. The

smoke meter optical design and performance
shall meet the specifications shown in Table
8-1. The smoke meter shall be calibrated as
prescribed in section 3.8.1 prior to the con-

- duet of each smoke reading test. At the com-

pietion of each test, the zero apd span drifs

“shall be checked and if the d4rift exceeds #1

percent opacity, the condition shall be cor-
rected prier to conducting any subsequent
test rums. The amoke meter skall be dem-
onstrated, at the time of installation, to
meet the specifications listed ip Table 3-]1.

" This demonstration shall be repeatad {ollow-

{og any subsequent repair or replacement of

Pt. 60, App. A, Meth. 9

the photocell or associzted slectronic cir-
cuitry including the chart recorder or cutput
meter, or every & months. whichever ocours
firsz.

TASLE 9~1—3SMOKE METER DESIGN AND
FERFORMANCE SFECIFICATIONS

Parameter i Specification

a. Lightl SOUrse ceaserrnn incancascent lamp operatad at
nominal rated voitage.

Photopie  {daylignt spectal re-
sponsa of the human eye—Ci
tation 3).

b. Spectral response of
phatecell.

¢. Angle of view e
d. Angla of projection ...
o, Cafbraticn amor ... -
f. Zero and span drift ...

15* maximum total angle.
15 maximum ol angle.
=3% opacity, maximum.

=1% opacity, 30 minutes

g. Besoonsa Ume ... | 5 seconds.

2.3.1 Calibration. The smoke reter is cali-
prated afier allowing a minimum of 30 min-
utes warmup by alternately producing simu-
lated opacity of 0 percernt and 100 percent.
When stable response &t 0 percent or 100 per-
cent is roted, the amoke meter is adiusted to
produce an output of ¢ percent or 100 per-
cent, as appropriate. This calibration shall
be repeated unti]l stable 0 percent and 100

-percent readings are produced without ad-

justmens. Simulated 0 percent and 100 per-
cent opacity wvalues may be produced by al-

rogavely switching the power to the light
source on and off while the smoke generator
is not producing smoxe,

3.3.2 Smoke Meter Evaluation. The smoke
meter design and performance are to be eval-
uated as follows:

3.53.2.1 Light Source. Verify from manufac-
turer's data and from voltage mesasurements
made at the lamp, as installed, that the lamp
is opersted within =5 percent of the nominal
rated voltage.

3.3.2.2 Spectral Rasponse of Photocsll. Ver-
ify from manufacturer’s data that the pheoto-
¢cell has a photonic response; i.e., the spectral
gensitivity of the cell shall closely approzxi-
mate the standar-d spectral-luminosity curve
for photopic vision which is referenced in (b)
of Table 81,
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FIGURE 8—-2—0OBSERVATICN RECORD
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FIGURE 9—2—0OBSERVATION RECORD—{CONTINUED) &
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3.3.2.3 Angle of View. Check cornstruction where 8=total angle of view; d=the sum ot
gecmetry to ensure that the total angle of the photocell diameter+the diameter of the
view of the smoke plume, a5 seen by the pho- limiting aperture; and L=the distances from
tocell, does not exceed 15°. The total angle of  the photocell to the limiting aperture, The
view may be calculated from: 8=2 tan~-142L, limiting aperture is the point in the path be-
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R+ Yyeen the photocell and the smoke plume
where the argle of view is most restricted. In
cke generator smokXe meters this is ner-
v an orifice plate.
3.3.2.4 Angle of Projection. Check construc-
Hon gEOMeTry 10 ensure that the total angle
of projection of the lamp on the smoXe
e does not exceed 15°. The total angle of
jection may be calculated from: 6=2
ran-*d&’2L, where 9= total angle of projec-
¥ ricn; d= the sum of the length of the lamp
£ fllament + the diameter of the limiting aper-
eure: and L= the distance from the lamp to
the'limiting aperture.
*33.3.2.5 Calibration Frror. Using neutral-
“density filters of knowp opacity, check the
" error between the actual respense and the
theoretical linear resporse of the smoke
meter. This c¢heck is acecomplisked by flrse
calibrating the smoke meter according to
2.3.1 and thez inserting a series of three men-
2 gral-density filters of nominal opacity of 20,
5, and 75 percent in the smoke meter
. pathlength. Filters calibrated within =2 per-
cent shall be used. Care should be takern
when insersing the filters to prevent stray
» light from affecting the meter, Make a total
3 = of five nonconsecutive readings for sach fHl-
ter. The mMmaxXimumn erTor on aly cne reading
ghell De 3 percent opacity.
_3.3.2.6 Zero and Span Drzf‘c Determire the
zeTo and span crifs by callbre.ting and oper-
atipg the smoke generator iz a normal mean-
ner over a l-hour period. The drift is meas-
ured by ckecking the zero and span at the
&nd of this pericd.
- —8.8.2.7 Response Tirme. Determine the re-
sponse time by producing the series of five
gimulated 0 percent acd 100 percent opacity
values and observing the time required to
reach stable response. Opacity values of ©
_ percent and 100 percent may be simulated by
alternately switching the power to the light
source off and ¢n wkhkile the smoke generator
2 Is ot operating.
4. Bibliography.

°10 alr Pollution Contrel District Rules and
.. Regulations, Los Angeles County Air Pollu-
tion Control District, Regulation IV. Prohi-
bitions, Rule 50.
5~z 2. Welsburd, Melvin 1., Field Operations
and Enforcement Manuzal for Air, U.S, Envi-
ronmental Protection Agency, Research Tri-
angle Park, NC. APTD-1100, August 1972. pp.
4.1+4.55,
3. Conden, E.U.. end Od&ishaw, ., Hand-
; book of Physics, MeGraw-Hill Co., New York,
NY, 1838, Table 2.1, p. 6-52.

ALTERNATE METHOD 1—DETERMINATION OF
«THE OPACTTY OF EMISSIONS FROM STATION-
LARY SOURCES REMOTELY BY LIDAR

- This alternate method provides the quan-
1 Htative determination of the opecity of an
- €missions plume remotely by & mobile lidar
5, 3¥stem (laser radar; Light Detection and

. & , nyY . )

Rangirg). The method includes procedures
for the calibration of the lidar and proce-
dures to be used ir the field for the lidar de-
terminaticn of plume opacity. The lidar is
used %0 measure plume opacity during either
day or nighttime hours because it contairs
{ts own pulsed light source or transmitter.
The operation of the lidar is not dependent
uporn amblent lighting conditicns (light,
dark, sunny or cloudy).

The lidar mechanism or technique is appli-
cable o measuring plume opacity at numer-
cus wavelengths of laser radiztion. However,
the performance evaluation a=nd callbrasion
test resulis given in support of this method
appiy only to a lidar that employs a ruby
(red light) laser [Reference 5.10.

1. Principle and Applicability

1.1 Principle. The opacity of visible emis-
sions from stationary sources (stacks, roof
vents. ete.) 1s measured remotely by a mo-
bile lidar (laser radar).

1.2 Appiicability. This method is applica-
ble for the remote measurement of the opac-
ivy of visible emissions from stationary
sources during both nightiime and daylighs
conditicons, pursuant to 40 CFR §60.11(b). 1t is
also appiicable for the calibration and per-
fornance verification of the mobile lidar for
the meszsurerment of the opacity of emis-
sions. A perst o:—mancmdesig specification Zor
2 basic ilidar system is alse incorporated into
This rmethod.

1.3 Defizitions.

Azimuth azgle: The angle in the horizontal
plane that designates where the laser beam
i5 polnted. It is mesasured from an arbitrary
{ixed reference lize in that plape.

Backscatter: The scattering of laser light
in a direction oppesite to that of the inci-
dent laser bearn due %o reflection from par-
ticulates 2long the beamn’'s atmaospaeric path
which may include a smoke plume,

Backscatter signal: The general term for
the lidar return signal which results from
laser light Deing backscattered by atmos-
pheric and smoke plume particulates.

Copvergence distance: The distance {rom
the lidar to tke point of overiap of the lidar
recelver's fieid-of-view and the laser beam.

Elevaticn angle: The angle of inclination
of the laser bearn referenced to the hori-
zontal plare,

Far region: The region of the atmosphere's
path along the lidar line-of-sight beyond or
Dehind the plume being measured.

Lidar: Acronym for Light Detecticn and
Ranging.

Lidar range: The raoge or distapce from

“the lidar to a point of interest along the

iidar line-oi-sight.

Near region: The region of the atmospheric
path zloog the lidar line-of-sight between
the lidar’s convergence distance and the
plume being measured.
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Morrated and certified at some convernient
[Beration temperature may be used. The per.
gtion rate of the device must be such that
dilution gas flow rate of 3 litersymin, an
T concentration in the range of the stack
§ or within 20 percent of the standard can
generated.
3~ Combustion Gas. Gas containing less
A 50 ppb reduced sulfur compounds and
tkaz 10 prm total hydrocarbons. The gas
be generated from a clean-air system
Rhat purifies ambient alr and consists of the
Hollowing components: diaphragm bump, sili-
Pia-rol drying tube, activated charcoal tube,
Fxtd flow rate measuring device. (las from a
pompressed alr eylinder is also acceptable.
g Y- Protest Procedures
ame 85 in Method 18, Section 7.
Calibration
gRame 23 in Method 16, Section 8, exceps
0. i3 used Instead of H.S.
B & Sempling and Analysis Procedure
. 6.1 Sampling. Before any source sampling
Bz done, conduct a system performance check
as detalled in Section 7.1 to validate the
mpling wain components and procedures,

PAlthough this test {8 optioral, it would sig-
Ruificant]y reduce the rossibility of rejecting
Ftasta as & result of falling the post-test per-
B formance check. At the completion of the
B Iretest systam performance check, insert the
Feampling probe into the test port making
geertain that no dilution alr encers the stack
ihrough the port. Conditiorn the entire sys-
2tem with sample for a minimum of 15 min-
¢ 1tes before beginning analysis. If the sample
iz glluted, determine the DPrecise dilution fae-
bor 8 {n Section 8.5 of Method 18.
¥ 6.2 Analysis. Pasa aliquots of diluted sam-
¢Ple through the SO, scrubber and coxidation
furnace, and sken inject into the GC/FPD an-
alyzer for amaivsis. The rest of the analysig
E15. the same as in Method 16, Sections 9.2.1
e and 9.2.2,
X ?Post--Test Procedures
Method 164, Section 4.3. Sufficlent numbers
¢f sample injections should be made 3¢ that
the precision requirements of Section 4.1 of
Method 16 are satisfied.
1.2 Recalizrgtion. Same as {n Method 18,
Section 10.2.
© 1.3 Determination of Calibration Drift. Same
x 23 1n Method 18, Section 10.3.
8. Calculations
8.1 Nomenclature.

Csez = Sulfur dioxide concertration, ppm.

= Total reduced sulfur concentration as
determined by Equation 168-1, ppm.
= D_ilut.icn factor, dimensionless.

8.2 30,2 Concentration. Determine the con-
ehtration of S0, (Csoz) Qrectly from the
- Calibration curves. Alterpatively, the con-
Centration may be calculated using the equa-
Uon for the least-squares line,

Pl 60, App. A, Meth. i7

8.3 TRS Concentration.

Crzs = (Cso2) (d)
Bq. 1681
6.4 Average TRS Concentration.
n
7 L C1Rs
Avg., C = i=] Eq. 168-2

TRS

9. Eramplie System

Same as in Method 18, Secticn 12. Single
column systems using the column iz Secrion
12.1.4.1.1 of Method 16 or a 7-ft Carbosorb B
HT 100 column have been fourd satisfactory
iz resolving 80; from 0.
1Q. Bibliography

1. Same 23 in Method 16, Sections 13.1 o
13.6.

2. National Councli of the Paper Industry
for Air and Stream Improvemen:, Inc. A

tudy of TRS Measurement Methods. Tech-
nical Bulletin Wo. 434, New York, NY. May
1584, 12 .

3. Margeson, J.H., J.E. Knoll, anéd M.R.
Midgett. A Mannal Method for TRS Deter-
mination. Draft available from ke authers.
Source Branch, Quality Assurance Division,
U.S. Environmerntal Protection Agency, Re-
search Triangle Park, NC 27711,

METHOD IT—DETERMINATION OF PARTICULATS
EMISSIONS FROM STATIONARY SOURCES (IN-
STACK FILTRATION METEOD)

Introduction
Particulate matter is not an absolute

quantity; rasher, it is 2 function af tempera-

ture and pressure. Therefore, to prevenst vari-
ability in particulate matter emission regua-
lations andrer associataed test methods, the
temperature and pressure at which Darticu-
late matter {3 t0 be measured must be care-
fully defined. Of the twa variables (i.e., tem-
perature and pressure), temperature has the

Ereater eifect uporn the amount of sarticu~

late matter in an effluent gas stream: in

mMost stationary source categeries, the effect
of pressure appears to be negliginle,

In Method 5, 250° F ig established as 3
oomircal reference temperature, Thus, whers
Metkod 5 i3 specified in an applicable sub-

Tt of the standards, particulate matter is
cefined with respect to vemperature. In order
to malntain a colleczion temperature of 250°
F, Method 5 employs a heated glass sample
prove and a heated filter holder. This equip-
ment is somewhat cumbersome and requires
care in its operation. Therefore, where rar-
ticulate marcter concentrations (over the
normal range of temperature associated with

- a specified sourcs CaTegery) are known to be

independent of temperature, it is desirabie
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to eliminate the glass probe and meating sys-
tems, and sample at stack temperaturs.

This method describes an Iz-stack sam-
pling system and samplng procedures for
use Iin such cases. It i3 intended to be used
only when specified by an applicable subparst
of the standards, and only withiao the appli-
cable temperature limits (if specifled), or
when otherwise approved by the Adminis-
trator.

1. Principle and Applicability

1.1 Pripeipie. Particulate matter is with-
drawn isokxinetically from the scurce and
collected on a glass fiber fllter maintaired as
stack temperature. The particulate mass is
determined gravimetrically after removal of
uncombined water.,

1.2 Applicability. This methed applies o
the determination of particulate emissions
from stationary sources for determining

778
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compliiance with new source performan:
stgndards, only when specifically provig.
for in an applicable subpart of the standars
This method s not applicable to stacks th
centain liguid droplets or are saturated wy
water vapor. In addition, tkis methed shy
not be used as written if the projected crog
gectional area of the probe extension-fily,
holder aszsembly covers more than 3 percer
of the stack cross-sectional area (see Sectic
4.1.2).
2. Apparaius

2.1 Sampling Train. A schematic of ¢
sampling train used in this method i3 shox
in Figure 17-1. Conoscruction details
many, but not all, of the train compeonen
are given in APTD-0581 (Citation 2 in Bin
ogTarphy); for chapges from the APTT-g5.
document and for allowable moedifications -
Figure 17-1, consult with she Administrase
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The operating and maintenance procedures
for many of the sampling traln componernts
are described in APTD-0576 (Citation 3 in
Bibliography). Since correct usage is Impor-
tant in obtaining wvalld results, all users
should read the APTD-0576 document and
adopt the operating and malintenance proce-
dures outlined {n it, unless otkerwise speci-
fled herein. The sampling train consists of
the following components:

2.1.1 Probe Nozzle. Stainless steel (316) or
glass, with sharp, tapered leading edge. The
angle of taper shall be 5¢° and the taper sball
be on the outside to preserve a copstant in-
ternal diameter, The probe nozzie shall fe of
the buston-hoock or elbow design, unless oth-
erwise specified by the Administrator. If
msade of stainless steel, the nozzle shall be
constructed rom seamiess tubing. OtZer ma-
terials of comstruction may be used subject
to the approval of the Administrator.

A range of sizes suitable for lsoxinetic
sampling should be available, e. g 0.32 10 1.27
¢m (3t oo ¥ ingor larger if higher veolume
sampling @ains are used—Iinside diameter
{ID) nozzies in increments of 0.16 cm (s im.).
Each nozzle shail be calibrated according to
the procedures outlined {n Section 5.1.

2.1.2 Filter Holder. Tke I[p-stack flter
holder shall be constructed of borosilicate or
qQuartz glass, or stainiesz steel; If a gasket is
used, it shall be made of sllicone rubber, Tef-
lon, or stainless steel. Other holder azd gas-
ket materials may be used sublect to the ap-
proval of the Adminiswracor. The filter nold-
er shall he designed to provide a positive seal
against leakage rom the ourside or around
the filter.

2.1.3 Probe Extension. Any suitable rigid
probe extsosion may be usad after the fllter
nolder,

2.1.4 Pitot Tube. Type 3, as described In
Sectlon 2.1 of Method 2, or other device ap-
proved by the Administrator; the pitot tube
shall be attached to the probe extension to
allow constant monltoring of the stack gas
velocity (see Flgure 17-1). The impsact (high
pressurs) opening plane of the pltot tube
shall be aven with or above the nozzle entry
plane during sampling (see Method 2, Flgure
2-60). It 18 recommended: (1) that the pitot
tube have a known beseline coefficient, de-
termined as cutlined in Secticn 4 of Method
2; and (2) that this kxnown coefficient be pre-
served by placing the pitot tube in an inter-
ference-free arrangement with respect to the
sampling nozzle, filter holder, and tempers-
ture genser (see Figure 17-1). Note that the
1.9 ¢m (0.75 in.) free-space Detween the nozzle
and pitot tube shown in Figure 17-1, i3 based
oo a 1.3 cm (0.5 in.) ID nozzle. If the sampling
train {5 designed for sampling at higher flow
rates than that described in APTD-0531, thus
necessitating the use of larger sized nozzles,
__the free-space shall be 1.9 cm (0.75 in.) with
" the largess sized nozzle in place.

40 CFR Ch. | (7-1-94 Edition)

Source-sampling assemblies that do net
mees the minimum spacing requirements or
Figure 17-1 (or the equiva.ient of these re.
quirements, e.z., Flgue 2T of Methed 2) may
be used; however, the pitot tube coefficispsg
of such e.ssemblies shall be determined 3y
calibration, using metzods subject to the ap
proval of the Adminissrator.

2.1,5 Differertial Pressure Gauge. Inciinad
manormeter or equivalent device (two), as de-
scribed in Section 2.2 of Methad 2. One ma-
nemecter shall be used for velocity head (ap;
readings, and the other, for orifice differen.

tial pregsure readings.

2.1.86 Condenser. It is recommended thar
the impinger system described in Methad 3
be used to determine the moisture consent of
the stack gas. Altercatively, an¥ system
that allows measursment of both the water
condensed arnd che rmoisture leaving the con-
denser, each to withic 1 ml or 1 g, may be
ngsad, The molisture leaving the condensar
can e measured 2ither Hv: (1) monitori
the temperature and pressure at the exit of
the condenser and us::g Dalton’s law of par-
tial pressures; or {2) passing the sample gas
stream through a s-'ica gel trap with exitc
gases xept below 20° C (83° F) and determic-
ing the weight gain,

Flexible tublng mary be used between the
probe extension and condenser. If means
other tkhan silica gel are used to determire
the amount of meoeisture leaving the con-
depser, it i3 recommended that silica gel
still be used betweer tze condenser system
apd pump to prevent moisture cocdensation
in tke pump and metering devices and to
avoid the need to make correciions Zor mois-
ture in the metered volume,

2.1.7 Merering Systerm. Vacuum ga'g'e,
leak-free pump, thermomeaters capable of
measuring temperature to withizn 3 C (3.4
), dry gas meter capable of mea.su:in.c; val-
ume 0 within 2 percerc:, and reiated =quip
mert, as showa in Figure 17-1. Othser meter-
ing systems capable of "r'.a nta.*ming sa.mpnng
rates within 10 percent of {sokinetic and of
determining sample volumes to within 2 per-
cent may be used, subject to the approval of
the Administrator. Wnsn the metering SVS‘_
tern {3 used in conjurction with a pitot *L'C'e':
the system shall enable checks of izokinetc)
rates. §

Sampling trains utilizing metering S:ﬁ'
tams desigzed for higher flow rates than that
described in APTD-0581 or APTD-0576 may ¥,

uged provided that the specifications of @
rmethod are met.

2.1.8 Barometer, Mercury, anercid, ©
other barometer capable of measyring &
mospkeric pressure to within 2.5 mm Hg (
in. Hg). Ir many cases, the barometric re
ing may be obtained from a nearby Na:io =
Weather Service station, In which ¢ase '._5’,é
stasicn value (whick is the abscluze P87z
metric pressure)} shall be requested and
adlustment for elevaticn differences betwe?

m%
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. the weather station and sampling point shall
"bo applied 2t 8 rate of minus 2.5 mm Eg (0.1
= in. EZ) per 30 m (100 L) elevation increase or
. yvice versa for elevation decrease.

2.1.9 Gas Density Determination Equip-
- ment. Temperature sensor and rpressure
gauge, a8 described [n Sections 2.3 and 2.4 of
Method 2, and gas analyzer, if necessary, as
described in Method 3.

Tre temperature sensor shall be attached
to either the pitot tube or to the probe ex-
tension, in a fizxed configuration, If the tem-
perature sensor ia attached in the fleld, the
gensor shall be placed in an interference-free
arrangement with respect toc the Type S
pitot tube openings (as shown in Figure 17-1
or In Figure 2-7 of Methed 2). Alternatively,
the ftemperature sensor need not be attached
to either the probe extension or pitot tube
during sampling, provided that a difference
of oot more than 1 percent io the average ve-
locity measurement s Introduced. This al-
ternative is subject to the approval of the
Administrator.

2.2 Sample Recovery.

2.2.1 Probe Neozzle Brusk. Nylen bristle
brush with stainless steel wire handle., The
brush shall De properly sized and shaped to
brush cut the probe nozzle,

2.2.2 Wash Bottles—Two. Glass wash bot-
ties zre recommended; polyethylezoe wash
pottles may be used at the optior of the test-
er. It {s reccmmended thet acetone not be
stored In polyethylene botiles for longer
than a month.

2.2.3 Glass Sample Storage Containers.
Chemically resistant, borosilicate glass bot-
tles, for acetone washes, 300 ml or 1000 ml.
S¢rew cap liners shall either e rubber-
backed Teflon or shall be constructed 50 as
to be leak-free and resistant to chemical at-
tack by acetone. (Narrow mouth glass bot-
tleg have been found to be less prone to leak-
age.) Alternatively, polyethyiene bottles
may be used.

2.2.4 Petri Dishes. For filter samples:
glass or polyethylens, unless ctherwise spec-
fled by the Administrator.

2.2.5 Graduated Cylinder and/or Balance.
T¢ measure condensed water to within 1 mli
or 1 g. Graduated cylinders shall have sub-
divisicns no greater than 2 ml, Most labora-
tory balances are capable of weighing to the
nearest 0.5 g or less. Any of these balances is
suitable for use here and in Section 2.2.4.

. 2.2.6 Plastic Storage Containers. Air tight

contajners to store silica gel.

£ 2.2.7 Fucnpel and Rubber Policeman. To

g 2ld in transfer of silica gel to container; not

Recessary if silica gel is weighed In the fleld.

.7 2.2.8 TFunnel. Glass or polyethylene, to aid
- In sample recovery.

2.3 Analysis.

2.3.1 Glass Welghing Dighes,

2.3.2 Desiccator.

v 2.3.3 Analytical Balance, To reasure to

- Within 0.1 mg.

Pt. 60, App. A, Meth. 17

2.2.4 Balance. To measure to within 0.5
mg.

2.3.5 Beakers. 250 mi.

2.3.8 EHygrometer. TO measure the relative
bumidity of the laboratery environment.

2.3.7 Temperature Gauge. To measure the
temperature of the laboratory environmenrnt.
3. Reagents

3.1 Sampling.

3.1.1 Filters. The {n-stack filters shall be
glass mats or thimble fibver filters, without
organic binders, and shall exhibit at least
§9.95 percent efllciency (0.05 percent penetra-
tion) on 0.3 micron dioctyl phthalate smoke
parcicies. The fllter efficiency tests shall he
conducted In accordance with ASTM Stand-
ard Method D2886-7. (Reapproved 1278) (in-
corporated by referenge—see §60.17). Test
data from the supplier's quality control pro-
gram are sufficient for this purpose.

3.1.2 Silica Gel. Indicaiing type., & Lo 16
mesh. If previously used, dry at 173° C (350°
F) for 2 hours. New silica gel may be used as
received. Altermatively, other types of
desiccants (equivalent or better) may be
used, subject to the approval of the Adminis-
trator.

3.1.3 Crushed Ice.

3.1.4 3Stopcock Grease, Acetore-insoluble,
heat-stable silicone grease. This is not nec-
essary If screw-on conpectors with Teflon
sleeves, or similar, are used. Alternatively,
other types of stopcock grease may be used,
subject to the approval of the Administrator.

3.1.5 Water. Same as iz Methed 3, section
3.1.3.

3.2 Sample Recovery, Acetone, reagent
grade, C.001 percent residue, in glzss bottles,
Acetope from metal corntainers generally has
2 high residue blank and should not be used,
Sometimes, suppliers transfer acetone to
glass boutles from metal containers. Thus,
acetone blanks shall be rux prior te field use
and only acetcne with low blank values (

" 0.001 percent) shall pe used. In no case shall

a blank value of greater than 0.001 percent of
the weight of acetone used be subtracted
from the sample weight.

3.3 Analysis.

3.3.1 Acetone, Same as 3.2,

3.3.2 Desiccant. Anhydrous caleium sul-
fate, indicating typs. Alternatively, other
types of desiccants mey be used, subiect 0
the aprroval of the Adminpistrator.

4. Procedure

4.1 Bampling. The complexity of this
method is such that, in order to obraln reli-
atle results, testers should be trained and
experienced with the test procedures.

4.1.1 Pretest Preparation. All components
shall be malintained and calibrated according
to the procedurs described in APTD-0576, un-
less otherwisge specified herein.

Weigh several 200 to 300 g portions of silica
gel in air-tight containers to the mearess 0.5
g. Record the total weight of the silica gel
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plus container, on each container. As an al-
ternative, the silica gel need not be
praweighed, but may be welghed directly in
its impinger or sampling holder iust pricr to
train assembily.

Check fliters visnally agalpss light for
Irregularities and flaws or pinhole leaks.
Label fliters of the proper size on the back
side near the edge using numbering machine
ink. As an alternative, label the shipping
contairers (glass or plastic petri dishes) and
keep the filters in these containers at all
times except during sampling and weighing.

Desiccate the Iilters at 2055.5° C (68=10° F)
and ambient pressure for at least 24 hours
and weigh at intervals of at least 6 hours to
& censtant weight, le., 0.5 mg change from
rrevious weighing; record resuits to the
nearsst 0.1 mg. During each weighing the rii-
ter must not be exposed to the laboratory at-
mosphere for a period greater than 2 minutes
and & relative humidity above 5) percens. Al-
ternatively (unless otherwise specified oy
the Adminiswrator), the filters may be oven
dried at 105° C (220* F) for 2 to 3 hours. des-
iccated for 2 hours, and weighed. Proceduras
ether than those described, which aceount
for relative numlidity effects, may be used,
subject o the approval of the Administrator,

4.1.2 Prellminary Determinaticps. Select
the samplirg site and the minimum number
of samplizg points according to Method 1 or

780
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23 specified by the Administrateor. Make g
projected-area model of the probe extension-
filter holder assembly, with the pitot tube
face openings positicned along the centerline
of the stack, as shown in Figure 17-2. Cal-
culate the estimated cross-section blockage,
as shown in Figurs 17-2. If the blockage ex.
ceeds 5 percent of the duct cross secticnal
area, the tester has the following optiens: (1
& suitable out-of-stack flltration method
may be used {nstead of in-stack flltration: or
(2) a special in-stack arrangement, in which
the sampling and velocity measuremens
sites are separate, may be used; for details
concerning this approach, consult with the
Administrator (see alse Cltasicn 1¢ in Bibli-
ography). Determine the stack pressurs,
temperature, and the range of velocity heads
using Method 2; it is rescommended that g
leak-check of the pito: lines (see Method 2,
Section 3.1) be performed. Determine the
melisture comtent using Approximation
Method 4 or its alternatives for the purpose
of making isokinetic sampling rate settings,
Determine the stack gas dry molecular
weight, as described in Methed 2, Saction 3.5
if integrated Method 3 sampling {3 used for
molecular welght dsterrnipation, the inge-
grated bag sample shall be taken simulta-
pecusly with, and for the same total length
of time as, the parciculate sample run.
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Figure 17-2, Projected-area model of cross-section biockage (approximate average for
lﬂm;:le traverse) caused by an rin-st_?;:k filter holder-probe extension assembly.
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Select a nogzle size based on the range of
velocity heads, such that it is net necessary
5o charnge the nozzle size in order to main-
taln Isokinetic sampling rates. Duricg the
run, do not change the nozzle size. Ensure
that the proper differential pregsure gauge i3
chosen for the range of velocity heads en-
countersd (see Section 2.2 of Method 2).

Select a probe extension length such that
all traverse pointg can be sampled. For large
stacks, consider sampling from opposite
sides of the stack to reduce the length of
rrobes.

Select a total sampling time greabter than
or equal to the minimum total sampling
time specified Iz the test procedures for the
specific industry such thas (1) the sampling
time per point {3 not less than 2 minutes (or
some greater sime interval if specified by the
Administrator), and (2) the gample volume
taken (corTected to standard conditions) will
excead the required minimum total gas sam-
ple volume. The latter is based oz AnQ approx-
Imate average sampling rate.

It is recommended that the cwnber of min-
utes sampled at each point be an integer or
an integer plus ome-half minure, in crder to
avoid timekeeping errors.

In scme circumstances, e.g., baich cycles,
it may be neceszary to sample for shorter
rimes at the traverse points and to obtain
smaller gas sample vclumes, In these cases,
the Admipistrator’s approval must £rst be
obtained,

4.1.3 Preparazion of Collecticon Train. Dur-
ing preparation and assembly of the sam-
pling srain, keep all copenings where con-
taminagion can occur coversd until just
prior to assembly or until sampling {5 about
to tegin.

If impingers are nsed 5o condense stack gas
moisture, prepare them as follows: place 100
ml of water in eacph of the first two
irmpingers, leave the third impinger empty,
and transfer approximately 200 to 300 g of
preweigned silica gel from its contalinmer to
the fourth impinger. More silica gel may be
used, put care should be taken to ensure that
it i3 not entrained and carried out frem the
impinger during sampling. Place the con-
taimer in s c¢lean place for later usa Iin the
gsample recovery. Alternatively, the weight
of the silica gel plus impinger may be deter-
mined to the nearest 0.5 g and recorded.

If some means other than impingers 15 used
to condense molsture, prepare the condenser
(aend, if appropriate, silica gel for condenser
outlet) for use.

Using a tweezer or clean disposable sur-
gical gloves, place a labeled (identified) and
weighed fllter In the filter holder. Be surs
thaat the filter is properly centered and the
gasket properly placed 3o as not to allow the
sample gas stream to clrcumvent the Ilter.
Check fllter for tears after assembly is com-
pleted, Mark the probe extensjon with heas
resistant tape or by some other method o
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dencte the proper distance into the Stack ool
duct for each sampling pelnt. :
Agsemble tkhe train as (o Flgure 17-1, us
a very light coat of silicone grease on aif
ground glass joints and greasing only tha
outer pertion (see APTD-0578) 1o avoid poagy?
bility of contamination by the silicons
grease. Place crushed Ice arcund :thg
impingers.

4.1.4 Leak Check Proceduras. -

4.1.4.1 Pretest Leak-Check, A pretags
leak-check i3 recommended, but znot re.d
quired. If the tester opts to conducs the pre-d8
test leak-check, the following procedurs?
shall be used, K-

fter the sampling train Das been asserm-3
bled. plug the inlet to the probe nozzle with ]
a material that will be able to withstand the
stack termperature. Insert the filter holder 3
into the stack and wait approximately 5
minutes (or longer, if necessary) t¢ allow the &
system to come to equilibrinm with the tem- 7%
perature ¢f the stack gas stream. Turn on 3
the pump and draw g vacuuwm of at least 389 :
mm He (15 in. Hg); note that a lower vacuwm
may be used, provided that it is 0ot exceeded A
during the test. Determine the leakage rata. 3
A leakage rate in excess of 4 percent of the
average sampling rate or 0.00057 m¥min. (0.02
cfm). whichever ig less, is unacceptable. =

Tre following leak-check instructicons for 3
the sampling train described {n APTD0578
and APTD-0881 may be kzelpful. Start the
pump with by-pass valve fully open =and
coarse adiust valve completeiy clesed. Par-
tially open the coarse adjust valve and slow-
l¥ close the by-pass valve until the desired =3
vacuurn 19 reached. Do not reverse direction
of by-pass valve. If the desired vacuurmn is ex-
qgeeded, either leak-check at this righer vac-
uwm or end the leak-check as shown below
and stars over.

When the leak-check Is ccrmpleted, [rst S
slowly rermove the plug from the inlet to the 3N
probe nozzle and immediately surn off the 3
vacuwm pump. This prevenis water f[fom
ceing forced backward and keeps zilica gel
from being entrained backward.

4.1.4.2 Leak-Checks During Sample Run.
If, durirg the sampiipg run. a component
{a.g., flter assembly or impinger) chasge be- 3
comes necessary, a leaX-check snall be con- AR
ducted immediately before the chapge IS
made. The leak-check shall be done accort-
ing to the procedure outlined in Sectlon
4.1.4.1 above, except that it skall be done sT_ 358
& vacuum equal to or greafer than the maxi- 3
mum value recordad up 5o that point in the;
tast, If the leakage rate is found to be =0
greater than 0.00057 m¥mip (0.02 cfm) or 4
percent of the average sampling rate (which-
ever is less), the results are acceptable, and
ro correction will need to be appiied to the
total voluwme of dry gas metersd; if, however, &8
g higher leakage rate i3 obtained, the tester 2
shall either record the leakage rate and plan g
to correct the sample voiurne as shown B 3
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5. Section 6.3 of this method, or shall void the
: gampling run.

T .. Immediately after component changes,
R 1eak-checks are optional; if such leak-checks
i are done, the procedure outlined in Section
""4.1.4.1 above shall be used. .
* . 4143 DPost-Test Leak-Check. A leak-
 check is mandatory at the conciusion of each
. gampling run. The leak-check shall be done
&= in accordance with the procedures outlined
. in Section 4.1.4.1, except that [t shall be con-
5‘5 ducted at a vacuum equal to or greater than
%F the maximum value reached during the sam-
> pling run. If the leakage rate is found to be
no greater than 0.00057 m3/min {0.02 cfm) or 4
percent of the average sampling rate (which-
ever ls less), the results are acceptable, and
no correction need be applied to the total
volurmme of dry gas retered. If, however, a
higher leakage rate is obtained, the tester
shall either record the leakage rate and cor-
rect the sample volume as shown in Section
6.3 of this methed, or shall void the sampling
TOO. .
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4.1.5 Particulate Train Operation. During
the sampling run, malintain a sampling rate
such that sampling is within 10 percent of
true isokinetic, unless otherwise specified by
the Administrator.

For each run, record the data required on
the example data sheet shown in Figure 17-
3. Be sure to record the initial dry gas meter
reading. Record the dry gas meter readings
at the beginning and end of each sampling
time Increment, when ¢hanges in flow rates
are made, before and after esach leak check,
and when sampling is halted. Take other
readings required by Figure I7T-3 at least
once at each sample point during each time
increment and additional readings when sig-
nificant changes (20 percent variagion in ve-
locity head readings) necessitate additional
adjustments iz flow rate. Level and zero the
maznormeter. Because the mancmeter level
and zero may drift due to vibrations and
ternperature changes, make pericdic checks
during the traverse.
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- (lean the portholes prior to the test run ©o
Binimize the chance of sampling the depos-
Erod material. To begin sampling, remove the
ozzie cap and verify that the pitot tube and
g =“~he extension are properly positioned. Po-

yition the nczzle at the first traverse point
Pwith the tip pointing directly into the gas
. o, Immediately start the pump and ad-
F.at the f1ow to isokinstic conditions. Nomo-
¥ graphs are available, which aid in the rapid
¥ o djustment to the isokinetic sampling rate
without excessive computations. These
pomographs are designed for use when the
fvpe S pitot tube coefficient is 0.85+0.02, and
she stack gas equivalent density (dry molec-
nlar weight) is equal to 2824, APTD-0576 de-

tails the procedure for using the
nomographs. If C, and M. are outside the
above stated ranges, do not use the

nomographs unless appropriate steps (see Ci-
tation 7 in Biblicgraphy) are salken to com-
“pensate for the deviations.

— When the stack is under sigmificant nega-
¥ tive pressure (height of impinger stern), take
- care to close the coarse adjust vaive before
E= inserting the probe extension assembly izto
the stack to prevent water from being forced
hackward. If necessary, the pump may e
with the coarse adjust valve

openings arcund the probe and porthole to
prevent unreprasentative dilution of the gas
Btrearm. . -
. Traverse the stack ¢ross secrion, as re-
;quired by Method 1 or as specified by the Ad-
“Tninistrator, being careful not o Dump che
mz.prope nozzle into the stack walls when sam-
“-pling mear the walls or when removing or in-
serting the probe extension through the
‘porvholes, to minimize chance of extracting
g:deposited material.
g During the test run, taeke appropriate steps
¥ (e.g., 2adding crushed ice to the Impinger ice
e Dath) to maintain a temperature of less than
P 200 C (68° F) at tkhe condenser cutlet; this will
B Trevent excessive moisture losses. Also, peri-
Wv-odically check the level and zero of the ma-
nometer,
-1f the pressure drop across the filter De-
-comes too high, making isgkinetic sampling
*difficult to maintain, the filter may be re-
Placed in the midst of a sample run. It is rec-
ommended that another complete filter hold-
E: 20 assemnbly be used rather than attempting
jr L0 change the filter itself Before a new fllter
Fholder is installed, conduct a leak check, as
g Outiined in Section 4.1.4.2. The total particu-
Jdate weighs shall include the summation of
-all filter assembly catches. -
1. A slogle train shell be used for the entire
sample run, except in cases where simulta-
D2ous sampling is required in tweo or more
:8eparate ducts or at two or more different lo-
Cations within the same duct, or, in cases
“Where equipment failure necessitates a
thange of trains. In all cther situations, the

Pt. 60, App. A, Meth. 17

use of two or more traing will be subject to
the approval of the Administrator. Note that
when two or more trains are used, a separate
analvsis of the coilected particuiate from
each train shzll be performed, unless iden-
tical nozzle sizes were used on all trains, in
which case the particulate catches from the
individual trains may be combined and a sin-
gle analysis performed.

At the end of the sample ran, ture off the
pump, remove the probe extension assembly
from the stack, and record the final dry gas
meter reeding, Periorm a leak-check, as out-
lined in Section 4.1.4.3. Also, leak-check the
pitot lines as described in Section 3.1 of
Method 2; the lines rnust pass thls leakx-
check, in order to validate the velocity head
data,

4.1.6 Calculation of Percent Isokipetic,
Calculate percent isokinetic (see Section
6.11) to determine whether anothar test run
should be made. If there is difficulty in
maijntaining Isokioetic rates due to source
conditiens, ¢orsult with the Administrator
for possible variance on the isokineric rates.

4.2 Sample Recovery. Proper cleaiup pro-
cedure begins a2s 5001 as the probe extension
assembly 1s removed rom the stack au the
end of the sampling period. Allew the assenl-
Bly o cool.

When the assembly can be safely azndled,
wipe off all exterral particulate matter 2ear
tne tip of the probe nozzie and place a cap
cver It to preven:t losing or gaining particu-
late matter. Do aet cap off the probe tip
tightly while the sampling train is cooling
dow=z 23 thls would <reate 2 vacuum iz the
filzer bolder, forcing condenser water back-
ward,

Before moving the sample train to the
cleanup site, disconnect the filter holder-
probe nozzle assembly from the probe exten-
sion; cap thie open inlet of che probe exten-
sion. Be careful not to lose any condensatle,
if present. Remove toe umbilical cord from
the condenser outler acd cap the outlet. f a
fiexitle line {s used between the first im-
ninger (or c¢oopdenser) and the probe exten-
sion, disconnect the line at the probe exten-
sicn and let any condensed water or liguid
drain into the impingers or condenser. Dis-
connect the probe extension from the ¢con-
denser; ¢ap the probe extension cutiet. After
wiping off the silicone grease, cap oIif the
condenser inlet. Ground glass stoppers, plas-
tic caps, or serum caps (wkichever are appro-
priate) may be used to close these openings.

Transfer both the filter holder-probe nozzle
asserntly and tke condenser to the cleanup
area. This area should be clesn and protected
from the wind so tkat the chances of con-
taminacing or losing the sample will be
minimized.

Save & portion of the acetone used for
¢leanup ag a blapk, Take 200 ml of this ace-
tone directly from the wash bottle being

TaR
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used and place it in a glass sample container
labeled “acevone blank.”

Inspect the train prior to and during dis-
assembly and note any abnormal conditions.

reat the samples as follows:

Container No. 1. Carefully remove the filter
from the filter holder and place it in its iden-
tified petri disk contalper. Use a air of
tweazers andfor clean disposable surgical
gloves to handle the filter, If it is necessary
to fold the filter, do so such that the particu-
late cake is inside the fold. Carefully trans-
fer to the petr! dish any particulate mattar
and/or filter fibers which adhers £o the filter
kolder gasket, by using a dry Nylen brissle
brush and/or a4 sharp-zdged blade. Seal the
container.

Container No. 2. Taking care to seez that
dust on the outside of the probe nozzle or
other exterior surfaces does not get into the
sample, guantitatively recover parsiculate
matter or any condensate from the probe
nozzle, fitting, and front half of tke filter
helder by washing these components with ac-
etone ard placing the wash iz 2 glass con-
tainer. Distilled water may be used instead
of acetone when approved by the Adminis-
trator and shall be used when specified by
the Administrator; in these cases, save a
waster blank and follow Administrator's di-
rections on analysis. Perform the acsagone
rinses as foliows: L )

Carefully remove tlhe probe nozzle and
clean the inaide surface by rinsing with ace-
tone from a wash bottle and brusking with a
Nylon bristle brush. Brush unsil acetone
rinse shows 'no visible particles, after which
make a final rirse of the inside surface with
acetene.

Brush and rinse wish acetoze she inside
parts of the fitticg in 2 similar way until oo
visible particles remain., A funpel (glass or
polyethylene) may be used to aid in transfer-
ring liquid washes to the container. Rinse
the brush with acetone and gquansitatsively
collect these washings in the sample con-
tainer. Between sampling runs, keep brushes
clean and protected from contamination.

After eosuriong that all joints are wiped
clean of silicone grease (if applicable), clean
the inside of the front half of the filter hold-
er by rubbing the surfaces with a Nylon bris-
tle brush and rirsing with acetone. Rinss
each surface three tirnes or more if needed to
remove vigible particulate, Make fizal rinse
cof the brush and filter holder. After all ace-
torne washings and particulate matter are
collected in the sample contalner, tighten
the lid on the sample conzainer so that ace-
tone will not leak out wher it {3 shipped to
tae laboratory. Mark the helght of the fluid
level to determine whether or not leakage
occurred durlng transport. Label the con-
tainer to clearly identify its contents.

Container No. 3. If silica gel is used 1o the
condenser system for mositure content de-
termination, note the color of the gel to de-

- Biiter No.
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termire if it has been completely spent;
make a notation of its condizion. Transfer
the silica gel back to its original container
and seal. A fumnel may make It easier to
pour the silica gel without spilling, and a
rubber policeman may be used as an aid in
remeving the silica gel. It {s not necessary to
remove the small amount of dust particles
that may adhere to the walls and are dif-
figult to remove. Since the zain in weight is
to De used for rmoisture calculations, do not
usge any water or other liquids to traasier the
silica gel. If a balance Is awvailable in the
{leid, follcw the proceadure for Container No.
3 under “*Apalysis.”

.. Condenser Water, Treat the condenser or
impinger wazer as follows: make 2 notaticn
cf any color or film in the iiguid catch.
Measure the lignid volume to within =1 ml
by using a graduacted ¢ylnder or, if 2 balance
is available, determine the liquid weight to
within =0.5 g. Record the wotal volume or
weight of liquid presens. This information is
required to calculate the moisture content of

.the effivent gas. Discard ine liquid after

measuricg and recording the vwolume or
weight.

4.3 Analysis. Record tze data required oo
the example sheet shown in Figure 17—, Han-
die each sample container as follows:

Coniginer No. 1. Leave the contents in tre
shipping container or transfer tkhe filter and
a1y locse particulate frem the sample con-
tainer to a tared glass weighing dispn. Des-
iecate for 24 nours in a desiccator containing
anhydrous calcium sulfzte, Weigh to a con-
520t weight acd report the resulis to the
aearest 0.1 mg. For purposas of tais Section,
4.3, the term “‘constant welight’ means a dif-
ference of no more thaz 0.3 mg or 1 percsnt
of total weigzt less tare weight, whichever is
greater, between two coosecutive weighings,
with no less than & hours of desiccation time
between weighings.

Alternatively, the sample may be oven

- dried at the average stack temperasure or

108° C (220° T), whichever is less, for 2 to 3
nours, ¢ooled in the desiceator, and weighed
TO a constant weight, urnless otherwise speci-
fled by the Admiristrator. The tester may
also opt to oven dry the sample at the aver-
age stack temperaturs or 105 C (220° F),
whichever i3 less, for 2 to 3 hours, weigh the
sample. and use skis welght as a final
welght.

FIiGURE 1T4—ANALYTTICAL DATA

Plant
Daze
Run Ne.

Amount liquid lost during wransport
Acetore blank voiume, ml
Acetone wash volume, ml -
Acetone blank concentration, meg/mg (Equa-

tion 17-4)
Acetone wash blank, mg (Equation 17-3) —

reQ
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Waoight of particulate collected, my
| Final weight [ Tare weight ‘? Wesght gain

Total

Less acetong Blank,
Weight of pariculate matter.

+

Voiume of iquid water cok
Impinger vok Silkca ged
ume, ml weight, g
L»qmd colleced.
Total voluma coliected ... o m

_rConvert weight of water 10 voiume by civicing tolal wesght
nerease Dy censity of water (1 g/ml).

Inerease, g

(1 ¢/ml}

= Voiume water, mi

Container No. 2. Note the level of liguld in
the container and confirm on the analysis
sheet whether or not leakage cccurred dur-
> ing transport. If a2 poticeable amount of
leakage has occurved, either volid the sample
;' or use methods, sudject to the approval of
the Administrator. to correct the Ifinal re-
sults. Measure the liguid in this container ei-
ther volumetrically to =1 ml or gravimetri-
cally o0 =0.5 g. Transier toe contents to a
tared 250-ml beaXer and evaporate 7o dryness
at ambient temperature andé pressure. Des-
. locare for 24 ours and weigh to & constant
welght., Repory the results to the nearest 0.1
me,

Contginer No. J. This step may be con-
2 ducted in the fieid. Weigh the spent silica g'eI
= (or sillca gel pius Impinger) to the nearest 0.5
23 usmg a balance,

“Acetone Blank'' COntamer. Measure ace-
tone in this consainer either volumetrically
‘OI‘ gravimetrically. Trarsfer the acetone o
stared 250-m] beaker and evaporate to dryness
a2t ambient temperature and pressure. Des-
iccate for 24 hours and welgh to a constant
W weighs. Report the results to the nearest 0.1
& me.

- NOTE: At the option of the testar, the coo-
- tent.s of Conrainer No. 2 as well as the ace-
tone blank container may be evaporated at
e teml:*era.tures higher than ambient. If evapo-
Tation is dome at an elevated temperziure,
¥ lhe temperature must be below the boiling
¥= POint of the solvent: also, to prevent ‘‘bump-
.iﬂg. the evaporation process must be close-
13“ supervised, and the contents of the beaker

T INEeasulrernients

Pl. 60, App. A, Meth. 17

muss be swirled occasionally to madintaio an
even temperature. Use extreme cars, as ace-
tone is. highly fammabie and has & low {lash
roinz.

5. Calibration

Maintain a laboratory log of all
tions.

5.1 Probe Nozzle. Probe nezzles shall be
calibrarted before their Initial use in the
field, Using a mic¢rometesr, measure the Iin-
side diameter of the nozZzle o the nearest
0.025 mm (0.001 in.). Make three separate
using different diameters
each time, and obtalin the average of the
measurerments. The difference between the
high and low numbers skall not exceed (.1
mm (0.004 iz.). When nozzles become nicked,
dented, or corroded, they shall be reshaped,
sharpened, and recalibrated before use. Each
nozzle skall be permanently and urniguely
identified.

5.2 Pitot Tube. If the pitot tube is placed
in an interference-free arrangement with re-
specy $o the otizer probe asssmbly compo-
nerts, its baseline (Isclated tube) coefficient
shall be determiined as ocutlined irn Section 4
of Method 2. If the probe assembly is not in-
verferepce-free, the pitot tube assembly coef-
ficient shall be derermined by calibratioz,
using rmethods subject to the approval of the
Adminisgtrator.

3.3 Metering System. Before [ts initial use
ip the feld, the metering systern shall be
calibrated according o the procedure out-
lined in APTD-0576. Instead of DhJSxCE_ v ad-
justing the drv gas meter dial readings to

orrespend to the wet test meter readings,
calivratior factors may be used o mathe-
mazically corract the gas meter dial read-
ings vo The proper values.

Refore calibrating the metering systern, It
is suggested that a leak-check be conducted.
For metering systems having diaphragm
pumps, the normeal leak-check procedure will
not detect leakages within the pump. For
these cases the following leak-check proce-
dure is suggested: make a 1¢minute calibra-
tion run at 0.00057 m3/mmin ¢0.02 ¢fm); at the
end of the run, take the difference of the
measured wet test meter and dry gas meter
volumes; divide the difference by 10, to get
the leak rate, The leak rate should zot ex-
ceed 0.00057 m¥min (0.02 cim).

After sach field use, the czlibration of the
metering system shall be checked by per-
ferming three calibration runs at a single,
intermediate orifice setting (based on the
previous fleld test), with the vacuum set at
the maximurm value reached during the test
saries, To adjuss the vacuurm, insery a valve
hetween the wet test meter and the fnlet of
the metering system. Calculate the average
value of the calibration factor. If tke calibra-
tion has changed by more than § percent,
recalibrate the meter over the fuil range of
orifice settings, as outlined in APTD-0378,

calibra-

g 787
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Alternative proceduress, e.g., usinog the ori-
fice meter coefficients. may be used, subject
to the approval of the Administrateor.

NoTE: If the dry gas mestar coefficient val-
ues cbtalned befpre and after a test series
differ by more than 5 percent, the test series
skall =ither be voided, or cal¢ulatsions for tae
test series shall be performed usicg which-
gver meter coefficient value (i.e., hefore or
after) gives the lower value ¢f total samrple
volume.

5.4 Termperature Gauges. Use the proce-
dure in Secticn 4.3 of Method 2 to calibrate
in-stacX temperature gauges. Dial thermom-
eters, such as are used for she dry gas meter
and condenser cutlet, shall be calibraced
against mercury-in-glass thermometers.

5.5 Leak Check of Mesering S8ystem

i

Showz in Figure 17-1. That portion of the

40 CFR Ch. | (7-1-%4 Edition)

sampiing train from she pump ¢ the orifice
meter should be leax checxed prior to initial
use and after each shipment. Lezzage after
she pump will result in less volume being re-
cerded than is actually sampled. The follow-
ing procedurs is suggested (see Flgurs i7-5),
Close the main valve on the meter box. Ia-
sert a one-ncie rubber stopper with rabter
tuding attached Into trhe orifice exbhauss
pipe. Disconnecs and vent the low side of the
orifice marometer. Close off the low side ori-
{ice tap. Pressurize the system 0 13 o 18 em
(5 to T in.y wazer column by biowing [n%o the
rubber tubing. Pizch off the tubing and cb-
serve ke manometer for ozne mipute, A loss
of pressure on tie mancmeter indicares a
leak inp the meter Sox; lealks, if presenz, muss
De correcred.
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5.8 ZBarometer. Calibrate against a mer-
cury barometer.
6. Calculations

Carry our calculations, retalning a: least
one extra decimal figure teyond chas of the
acguired dava., Round off fgurss after the
final caleulaticp. Other forms of the equa-
tions may be used as long as they give equiv-
ajext results.

6.1 Nomenclarure.
An=Crosgs-sectional area of nozzle, m? (f+9),

wEWaler vapor i the gas stream, propor-

tion by volume,

Ca=Acatone dlank residue concentration, me’ )

me.

ce=Concentration of particulate matter in
stack gas, dry basis, corrected o stand-
ard conditions, grdscm (grdse).

IzParcent of isokinetic sampling.

La=Maximum acceptable leaXagse rate for ai-
ther a pretest leak checx or for a2 leax
crmeck following a component chazee;
agqual to 0.00057 m¥min (0.02 ofm) or 4
rerceant cof the averages samrpling -zse,
wnichever ig less.

Li=Iizndividual leakage rate observed during
toe leax check conducted prior to the
iw= component change (I=1.2, 3. .. 12),
mernin (efm).

L.=Leakage rafe observad during the post-
test leak check, memin (cfm).

Ma.=¥asg of residue of acetons afier svapo-
raticn, mg. :

ma=Total amount of particulate master coi-
lecred, mg.

Mo=Molecular weight of water, 18.0 g'g-mols
(18.0 1o/lb-mole).

Pray=Barometric pressure as the sampling
site, mm Hyg (In. Hg).

P.=Absclute stack gas pressure, oun He (0o
Hg).

Pyea=Standard absolute pressure, T80 mum Hy
(29.92 in, Hg).

R~=Idez] gas constant, 0.06236 mm Hg-mi~X-z-
moele (21.85 in. Hg-f53=R-1b-mole).

Tn=Absclute average dry g35 meter tem-
peraturs (see Figure 17-3), °K (°R).

T.,=Absolute average Stack gas temperature
(see Figure 17-3), °K (°R).

Taa=Standard absolute temperature, 293K
(528°R). -

Va=Valume of acatone blank. ml.

Vaew=TTolume of acetorne used in wash, mi.

Vie=Toral volurne of ligquid collecrted in
impizeers and silica gel (see Figure 17-4),
mi. ) ,

Vm=Volwme of gas sample a3 measured by
dry gas meter, dom (def.

Vaoee=vVolume of gas sample measured by
the doy gas meter, correctad to standard
conditions, dscm (daeh.

Vascay=volume of water vaper in the gas
sample, corrected to stacdard conditicos,
sem (s¢i).

40 CFR Ch. | (7-1-94 Edition)

Ve=Btack gas velocity, caleulated by Method
2, Bquation 2-9, vsing data obtained rom
Method 17. nvsec (fi'sec).

W,=Weight of residue iz acetone wask, me.

Y=Dry gas meser calibration coefficients.

AH=Average progsure differential zcross the
orifice meter {(see Figure 17-3), mm H0

{in. 200

pe=Denszity of acetone, mg/ml (see label on
bottla).

ow=Densicy of water, 0.9882 ovml (0.002201 1k
mll. .

8=Tctal sampiing sime, min.

§:=Samplizg time ioserval., from the begin-
aing of a4 run until the first componernt
change, min,

B:=Samplizg time lntervsl, between Two suc-
cessive comporent charges, tvegiczing
with the interval Teswaen the irst and
second changes, min.

gy,=8Sampling time Interval. from tie final
{D*) component changs unsil the exd of
the sampling ruzn, min.

13.8=8pecific gravicy of mercury.

80=8ec/min.

_ 100=Conversion to percent.

8.2 Averaze Dry (as Merer Temperaiurs
and Average Qrifice Pragsure Drop. See darta

shee: (Figure 1T-3L

5.3 ry Gas Volume, Corrsct zhe
volume measuraed by the dry gis metar o
standard conditions (26° C, 780 mm Hg or 838°
F,29.92 ip, Hg; oy 2sizg Bauation 17-1,

Whers:
K;=0,3858° Z'mm Hg for mesric units; 17.84° R/
in. HFg for Eaglish uaits.

WNOTE: Eguation 17-1 can be used ag writter
unless the leakage rate observed during any
of the mazdatory leakx checks (l.e., the post-
test leax check or leak checks conductad
prior to comperernt ckanges) exceeds L, IF
Lo or L; exceeds L., Equation 17-I must be
modified as ‘ollows:

fa) Case 1. No component charges made
during sampling run. I» this case, replace Vo
in Eguation 17-1 with the expression:

.""‘m - {Lp - LL)'BJ

{v) Case T. Ome or rmore componseat
changes made during the sampling run. In
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this case, replace Vo in Equesion 17-1 by nhe

expression:

n
¥y - {Ly - L) o - 132 (L - 4) 8

- “‘p - L) L

and substitute cnly for those leakage rates
(I: or Ly} whick exceed L,
£.4 Volume of Wazter Vapor.

SV P \RTstg
_vw(std) * Y Txépstd K

BEa. 17-2
Where:
K,=0.001333 m%m! for mesric oniss: 0.04707

ft*rl for English unlts.
5.2 Meisture Conptent.
thlt—d.\
—_ym®
"/mzuz.d:*"vwcsr.d)
BEg, 17-3

8.6 Acetcne Blank Concensration.

Mla
Cam
Yapa
Eg. 174
6.7 Acetope Wash Blaznk.
Ha=Ca W anta
g, 17-3

6.8 Total Particulare Welght. Determine
the total pariiculate catck from the sum of
the welights obtalned frorm Ceontainers 1 and
2 less she acetone blank (see Figure 17-4).

NCTE: Refer to Section 4.1.5 to assist in cal-
culaticn of results involving swo or more fil-
ter zssemblies or twg or maore sampling
traips,

§.2 Particulate Corcentration.

=(0.001 grme) (M Vimau)

Pt. 60, App. A, Mefh. 17

68.11 Isokinetic Variasion.
8,.1.1 Calculation from Raw Data,

100 T, (K3¥y o+ (Y W/T) (P, + aH/13.6))
t Tk,

Where:

K3=0.003454 mm Eg-mami-°K for T i
units; 0.002668 iz, Hg-ft%ml-*R for Enz-
‘ilsh units.

8.11.2 Czloulation from Iutermedizte Val-
ues.

I = s Va(s1d)Pseq 190
std Vs ? 5 ws

7 :K Ts !I(Std}
4 Ps Ve Ay 0 =& __J

Eg. 17-3
W oaere:
Hy=4.320 for metric upits: 0.08450 for BErelisk
unics.

6.12 Acceprable Results. If 80 nercens <I
<110 percest, tie results are acceptable. IF
the resulis zre low in comparison to the
standard axd I Is beyond the acgeptable
range, or, if I is lJess than 90 percent, the Ad-
mi2istrator may opb To accept tne resulits.
Use Citation 4 iz Bibliography So make judg-
menss, Ovherwise, rejsct the results aoé re-
peat the test.
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MzTEO —MEASURIMENT 0OF GA ‘:OLS OR-
ue..\:*c COM?OLND E»{ 5310 s Bv Ga3 CER
MATCORAPHY

Incroducticn

This meched should not be attempted by
persons unfamiliar wizh ths cer:‘o:‘rna.nce
characteristics of gas chromatography, rcr
Ly tThose persons wiho are -“'arz-l.& wit
Tource 3amplirg. Parsicular care should c-=

axercised in thke area of safety concerning

chcice ¢f eqguipment acd eoperziicon in poten-
:iallv ex;iosme 2TiOSpheres.

1. Apclicability and Primciple

1,1 Applicability. This metzod applies o
the azalysis of approximeasasly 9Q percent of
the total gaseous orgdrics emitted froman
industrial source. It dees not iaclude tech-

rlgues o identify and measurs trace.

amounts of orgazic compounds, such as
shcse fcund in bulldicg alir aad fagitive emis-
sion sources.

This method w*ll not detarmice compounds
tzas (1) are polymeric thigh molecular
weighsy, (2) can polymerize before apalysis,
or (3) kave very low vapQr pressures at stack
Qr instrurnent candisions.

1.2 Priaociple.

Tre major organic components of a gas

mixture ars separated Dy g_s chroma-
tscgraphy (GC) and individually quantified by
flarmme lonization, phouoignization, electron
capoure, or other approgpriate detection prin-
ciples.

The -e:en”‘o” times of each separated com-
ponent are compared with those of Rnown
co;..;o“nda urder ideztical conditions.
Trerefore, the analyst confirms the identity
and approximzte conceatrations of the or-
ganic emission compenernts beforeband. With
this informacion, the anaiyst then prepares
or purchases coniercially available stand-

ard miztures to calibrate she GC under con-

. ditions identical to those of the samples, The

apnalysst also determines the need for sample
dilusion te avoid detector saturation, gas
stream filoration to elimizate particulate
matter, and prevention of molsture con-
densasion.
2. Range and Sensitivity

2.1 Razge. Tke lower range of this method
is uete. mined Dy the sampling systerl; ac-
orfense may be used o concencrate the
ample, thus lowering the limic of detection
.Jelow the 1 "a_rt ner "“il‘zor' (ppm) vyplcally
ackisvable with direct inceriace or bag sam-
piing. The upper limi: ‘s governed oy GC de-
tactor saturation or column overicading; the
upper range can ope. 2xtended by dilutien of
sample with an inert gas or Dy using smaller
volume gas sampiiag loops. The upper limit
can also be goverzed by corndensajicn of
higher bolling compounds.

2.2 Sensitivity, The sepsitivity lmit for 2
commpound is defined 25 the minimum detect-
abie concentration of tzat compeund, or the

i

~concentration that produces (o a  signal-to-

noise ratio of three o coe. The minimum de-
vectatie conceniration is determined during
fol0) presurvay calibrazion for 2ach
cempound.
3. Precigion angd Acouracy

Gas ckromatogrank
provide a precision o 5 z
standard "'e&:'..:u,_. (RED), but an exrperi-
anced GC operazer wih a relizble imsstru-
mens can readily achliave jod
this metkod, she foliowl
srator values ars reguirs .

fa) Przcision. Duplicas a asalyses ars with-
in 3 percens of chs'.r‘ mearn value,

(DY Accuracy. Al i i
a2udis samples are -
ration values.

fc} Recmter*:. After devealoning an agpro-
priaze sgmpliicg and analytical system Ior
the poliutants of interest, cozducs tae proge-
dure in Section 7.5. Con riuc" the appropriate
recovery study in Zection 7.8 at 2ach sam-

h
O
(‘I
t‘)
J
I
<4
D
U
(9}
<
't
2
s
w

=

Qu

pling point where tke me:hod iz besipng ap- -

plied. Submit the data and results of the re-
cover:' procedure wit toe reporting of re-
sults under Secticn 7.5.

. Interferences

Resolution interferences th a. may ocour
can te nlimlnated oy aprropriate GC column

and detector cholce o. oy s:u.:m'* the retan-
ticn times through changes in the column
flow rate aznd tze use of semrperacurs Dro-
gramming.

The analysical system Is demoonstrated o
be essentially free from contaminazts by pe-
ricdlcally aralyzing blanxzs that ¢ozsist of
hydrocarbon-free air cr cltrogen.

Sample cross-contamination that oCcours
when nigh-level and licow-level samrples or
standards are analyzed alternatelw, is best
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The cperating and maintensnce procedures
for many of the sampling traip comlponents
are described in APTD-0576 (Citaticn 3 in
Bibliography). Since gorrect usage is lmpor-
tant in obtalninog valid results, all users
should read the APTD-0878 document and
adept the operating and mainrtenance proce-
dures ouzlined in it, uniess otherwise speci-
fled hersin. The sampling traln consists of
the foilowing components:

2.1.1 Probe Nozzle. Stainless steel (3186) or
glasa, with sharp, tapered leading edge. The
angle of taper shall be 30° and the taPer shall
be on the ocutside t¢ preserve a cohstant in-
ternal diameter. The probe nozzle shall be of
the buston-bhock or slbow design, unless oth-
arwize apecified by the Administrator. If
mede of stalnless steel, the nozzle shall be
constructed from seamlass tubing, Other ma-

rials of construction may be used subject
to the approval of the Administrator.

A range of sizes suitable for isokinetic
sampling should be available, e.g., 0.32 to 1.27
cm (Y& to ¥ in.y—or larger If higher volume
gampling trains are used-—inside diameter
(1D nozzles in increments of 0.16 cm (¥s in.).
Each nozzle shall be calibrated according to
the procedures outlined in Section 5.1,

2.1.2 Fiiter Eolder. The in-stack fHlter
bolder spall be copstructed of borosilicate or
quartz glass, or stainless steel; If 3 gasket is
usad, it shall be made of g{liccne rubber, Tef-
lom, or stainless ateel, Other nolder and gas-
xet materials may be used subject to the ap-
proval of the Administrater, The filger hold-
or shall be desigzed to provide a positive seal
against leakage from the outside or arcund
the filter.

2.1.3 Probe Exvension. Any suitable rigid
probe extension may be used after the fllter
holder.

2.1.4 Pitot Tube, Type 3, as described i
Section 2.1 of Method 2, or otkzer device ap-
proved by the Administrator; the pitot tube
skall be attacthed to the probe extengicon to
allow constant monitorirg of the stack gas
velocity (gee Flgure 17-1). The impact (Righ
pressure) opening plane of the pltor tube
shall be aver with or above the nozzle entry
plane during sampling (see Method 2, Figure
2-6b). It Is recomumended; (1) that the pitot
tube have a known beseline coefficient, de-
tormined a’ ocutlined in Section ¢ of Method
2; and (2) that this known coafficiens be pre-
sarved by placing the pitot tube in an Ipter-
ferepca-free arrangement with respect to the
sampling nozzie, filter holder, and tempera-
turs sensor (gge Figure 17-1). Note that the
1.9 am ¢0.75 ip.) free-space between the nozzle
and pitot tube shown In Figure 17-1, [3 based
on a 1.3 em (0.5 in) ID nozzle. If the sampling
train ia designed for sampling at higher fow
rates than that described in APTD-0581, thus
necessgitating the use of larger sized nozzles,
the free-space shall be 1.9 cm (0.75 in.) with
toe largest sized noezzle in place.

778
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Source-sampling assemblies that do pof
meets the minlmum spacing requiremenrs 4
Figure 17-1 (or the equivalent of these rw
quirements, g.z., Figure 2-7 of Method 2) mad
be used; however, the pitot tube coelficientd
of such assemblies sbhall be detsrmined g
calibration, usizg methods subject Yo the ap
proval of tne Administrator.

2.1.5 Differential Pressure Gauge, Inclins
mapnometer or equivalenc device (£W0), a3 da
scribed {n Secticn 2.2 of Method 2. One mgd
nometer shall be used for velocity head (4p%
readings, and the other, for orifice differsmd
tial pressure readings.

2.1.6 Condenser. It is recommended thiH
the impinger system described iz Msathod B
be used to dezermine the moisture content &8
the stack gas. Alternatively, any systap
that allows measurement of Dotz the watsd
condensed and the molisture leaving the cors
denser, each to within 1 ml or 1 g, may hed
used. The moisture leaving the condenss#
can be measursd either by: (1) monitoringd
the temperature and pressurs at the exit of]
the condernser and using Dalton's law of m
tial pressures; or (2 passing the sample gas
strealn through a siiica gel trap with erdd
gases Kept below 20° C (68* F) and determin-j
ing the weight gain, )

Flexible tubing may be used between [2&
probe extension and corcdenser. If mean
other than silica gel are used to determin&
the amount of mmelsture leaving the cood
demser, it is recommended that silica gelf
still be used Letween the condenser systemy
and pump to prevent moisture condensation
iz the pump and metering devices and &
avold the need o maks corrections for mols
ture in the metersd volume. g

2.1.7 Metering System. Vacuum gaussty
leak-free pump, thermormeters capable Bf
measuring temperature to within 3 C (5'.:
), dry gas8 meter capable of measuring voly
urme to within 2 percent, and related =qird
ment, ag shown In Figure 17-1. Other mete 4
ing systems capable of maintaining sampliy
rates within 10 percent of isokinetic and 23
determining sample volumes to within 2 paly
cent may te used, subject Lo the approval
the Administrator. When the met x

aring Sy
rermn 13 used in conjunction with a pitot tubdy
the system shall erable checks of isokipetdc
rates. .
Sampling trains usilizlng meverizg
temns desigmed for higher flow rates than uh3
descrited [z APTD0531 or APTD-0576 may 45
used provided that the specificasicons of ¢ i
metnod are met. 3
2.1.8 Barometer. Mercury, auerom‘. -
other barometer carzable of measuring 8%
mospheric pressure to within 2.5 mm HE ';
in. Eg). In many cases, the ptarometric redfy
ing may be cbtained from a nearby Natio
Weatker Service station, {n which casé « g
station value (which {3 the absolute t&iZg
metric pressure) shall be requested and 3%
adjustment for elevation differences vetw®

7

-



State of West Virginia, County of Randolph, ss.

HOTICE OF PUBLIC HEARNG

Ca Tuasday, Novermbes 25, 1964 baginning a 920
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qagiuding 3ieam gereraimg units and
ather incirget neat excnangers) 1o d avel
2958 a;ryﬂ-asamaas:msaes:uﬁsha-d
natangiy oy UGS A tor maw 2 rmdifled
‘el buming umifs. Loon autnerizabon
g promulgaTen, e rernsed e Wil e
submmed fo e U, S Zmaronmenta
Protodtian Agancy ICf INCOMArancn wnto
e West Mrginia Impiamertation Pln
urcar tha ederal Claan Aw A Tna
heanrg wil De meid 1 e Conlarance
Roomc.‘macrm:sdAzCua:qule:al
1 e3gwWasnington Straet East, Chariesion,
Wes Virginia Théhgansg 3500 oine
oublic. Wrden and 3¢al 1ESLILTY Ty
\nterasted pames will oé accosted and
mace pan of Ne racHg wren wit oe
ckesed at me conclusien 3f e pusas
nearng. Copiesd snaareposed agislate
+Ule aré avdilase for ounlic review M iNe
Gassaway PrblcLorary. 10 Sich STeet
Gassaway, WV, Ifyou nave any Guastans
or commants cAnoeriing he IoDSEEd
rl8 plgase SorEACl

G, Dale Farley

mniaf, Qe o Air Suany

Siwisian o Zrvireamarial Fratecian
1555 Washngtan Sireel, Sast
Sharigstan, YWest Virginia 23 _
1C-23




AFFIDAVIT OF PUBLICATION =&

BECKLEY NEWSPAPERS INC. - |
BECKLEY, WEST VIRGINIA 25801 o

i)
]
i

COPY OF PUBLICATION

. REOEE
\ C? s —_-
Octroher 28 , 19 24 I,
, ) NSTICE OF PuBLic HENbNG ﬁ.—*
STATE OF WEST VIRGINIA beg" Tuesday, Novernber 29, 1994
ity -3 L " imning at 9160 a.m., the divisian
COUNTY OF RALEIGH, 1o wit: of Zavironmental Proection, O
fica ;f Air Quality will wold a pusile k
. ] ) nearing &M proposed isi H
I, Robert E. Zutaut being first duly sworn upon my oath, do depose a2nd say legistative e 43%5%32'#:";,:
that I am Advertising Manager of Beckley Newspapers Inc., a corporation, ;Zﬂ‘_P”dFC°”g°’ Particuiate _Aiell
publisher of the newspaper eniiled The Register-Herald, 3a Independens e o ot of o
newspaper; that [ have been duly authorized by the board of direstors of such The proposea  revisions
corporation to exscute this affidavit of publication: that such aewspaper has besn R ‘fﬂ:f@’f:‘f’ﬂ;;:’:ﬁ;
» - . 4 . ] = N A
published for more thzn one year prier to publication of the annexed notice $19n standards acolicable o fuat

described below: that such newspaper is regularly published daily, for at least
fifty weeks during the calendar year, in the municipality of Beckley, Raleigh

- F

County, West Virginia: that such newspaper is a nswspaper of “general sermng s ‘;’:;;_,‘;;{j';‘i‘;ﬁ;
circulation,™ as that term is defined in arviels thras, chapter fifty-nine of the Code | et ngirect ree! xcnang:
of West Virginia, 1931, as amended, within the publication area or areas of the arsito 2 ‘e“e*hﬁ?;f:;‘a‘{;?‘:-‘eaﬁi oy
aforesaid municipality and county: that such newspaper averagss in lengta four L e of modimied sl
or more pages, exclusive of any cover, per issue; that such newspaper is circulated Courmng U, s et
to the general public at a definite price of comsideration; that such newspaper ol B evsed rule will be
is a newspaper to which the general pubiic resorts for passing svents of a S emined to the U.S. Envirenmen

.. S . h . \ 7 far ingerpe-
political, religious, commercial and social nature, and for current happenings, ral Prateston A8ERTY L

s trginia Imates
: ' i : ration in%e he WWest Y rgiria

announcements, miscellaneous rcadmg matters, advertisements and other notiees; - o amtation Plan under e .‘ecer:rt
i 1exsd T i Claan Alr Act, N
that the annexsd notice : il e Ah?
Conference Boom &t !hg_cf"f':ce ;
alr Quality 'ocated 3t '3:8 Wash-
. : . R - - - (nglon  Strest Zast %hat‘ezt;:,;
of Public Bearing : West v‘,gé‘,‘,a_‘&:e nesrmg s sven
ipti . 1w the puihs, Wrates c
(Dcscnpnon ” noucc) ucmor.yp by a3l mreresied oart.e-s‘
witl oe acgepred ang mage sart o
e record whign wall o2 closed at

| | ‘ ranclusion of 1he public haar
was duly published in said newspaper once a _WEEK for 1 e s :
: Z I?’Eocies st tne prcocse{d !et;:rzil?:-
successive waeax (Class L ), commencing with the issue of the uve ruies ?r,;;:?‘gaj,gc‘:;;;u.b‘
ravigw inine nto Y o
. o s . . l iz Lgrary, 90 Jox 1878 Backiey. .
day of Qct., 1834 and ending with the issue e - ‘
] ‘ ¥ you Fave any ques::onspr%\:
q H sonseT the
ofthe 28 davof_QOct., 1994 . (and was posted at the L T aneeng

ract: G, Dale
= ru.e please saniact ale
" ;:::3 Eh: O ze of Alr Quality,
Sovision of Spviranmentat P-’cte-\:.- .
qon, 1558 Washingian Street, East
on the day of »

' won, Wast Virginia 25331,
J that said anaeied | Coaesten &
|

notics was published on the foilowing datas:

10/28/%4

and that the
cost of publishing said annzxed notics as aforesaid was § 15 - €9

Signed Q _;’ gf_;_._ j,-: ¢_-;ﬂ

Robert E. Zuraut, wmsing Manager

Beckley Newspaper

Taxan, subscribed and swern 10 before me in my said county this B

25 dayar Ccoober 16 24
My commission expires Waren 27, 2001 .
“/, L o
/\-“rn—vL_""“/ e el - . L e
Notary Public of Raleigh County, e 2omomisirsms
, Ver [ - TR —
West Virglnia c T

2 H v f~ ,




1, as an officer of the News-
Trbune, a daily newspaper
published at Keyser, Mineral
County, West Virginia, hereby
certify that the Hotice of

Public Tegning
in the case of Follutien

Control for Indirect Heat Rxchangers

vS.

a copy whereof is hereto an-
nexed has been published for

1 consecu-
rive day
in said NEWS-TRIBUNE, the
first publication being on the
28th day of,
Ont ..
9% .
Given under my hand at Key-
serthis 28%h
day of Caty .

1924 .

/fﬁ/f A,

7
Publisher

Publisher's Fee
g 18.830

_ NOTICE OF PUBLIC BEARING -

Cn Tues., Nov. 29, 1694 beginning at 9a.m., the Division of Environmental
Protection, Otfice of Air Quality will koid a Public hearing on proposed
revisions to legislative rule 45CSR2-"To Pravent and Cogtrol Panticuiate Air
Pollution frem Combustion of Fuel in Indirect Heat Exchangers.”"

The propesed revisions to 45CSR2 would primarily have the effect of ;
relaxing the visible emission standards applicable to fuel buming units in '
West Virginia (including steam generating units and other indirect heat ex- -
changers) to a level esseatially the same zs those established nationaily by
USEPA for new or modified fuel bumning units,

Upon authorization and promulgation, this revisad rule will be submirted 1o
the U.S. Environmenta] Protection Agency for incorporation into the West
Virginia Implementation Plan under the Faderal Clean Alr Act.

The hearing will be held inthe Conference Rocmof the Office of Air Quality
locatad at 1558 Washington Street East, Chkareston, West Virginia. The

bearing is open 16 the pubfic. Written and oral testimony by all interested
parties will be accepred and made part of the record which will be closed at
the conclusion of the public bearing.

Copies of the propossd legislative rule are available for public review in the
Kevser-Minera] County Public Library, 105 North Main Street, Keyser, WV,

Ifyou have any questions or comments concemmning the proposed rule please
contact:
’ G. Dale Farley, Chief, Office of Air Quality

Division of Environmenta] Protection
1558 Washington Streer, East
Charjeston, West Virginia 25311
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| NOTICE OF PURLIC HEARING

Co Tursdsy, November 25, 1994 beginning &t 5:00
am, the Divition af Erwvr Protecton,
Oiflen of Alr Quality wil. pubﬂc hesring on
proposed revisions torl adve rule ASCSAZ - "Ta
prevent snd Sontrol Pacticulate Alr Poilution from
c«ﬂbuﬁmdFu:le{r;lndtm Heat s

e proposed ¢ 45C5RZ weedd peimar-
lly have the eifect of reisxing the visbie smisaion
standards spoiicable 1o fusl buming unite In West
Vitginia lncluding stasm generziting unite snd o:h-r
[nairect Reat uchmqml 0 8 level sesentally ™
e as thoss esabiished natonsily by USEPA for
new or modifleg fuel buming unibe.

Upon suthorizadon and promuigaton, ™ revized
renr il b submitied 3 the Erviroomentd
Protscton Agengy for Incorporation imts the West
Virginia Impismenatdon Part uncer e Federsi
Clapn Alt Aot !

The hearlng will be heid (7 the Confermnos Room i
dm-mﬁmﬂﬁr&uwlmniﬁ&

Washington Sowat, East, Chaceston, W W?rﬂs. !
Ths hearing I# mmmmu:.“‘rfm
st will Do sooeoted

"'ﬁmwmz ;1" o 4 wrheohy le be closed 3t th
wHnan L - g n 4 — L
mwmgmm-‘pubdcmﬁn " - . STATE OF WEST VIRCINIA,
Coples RrOO-Osed sthve & e INTY .
geaiiania for publc review in th Otfos of Aie Quality, COUNTY OF OHIC.
Northem Panhtendl cnlg-lnn-l Gﬁu. 1917 Warwood
stmt. ‘:mnurra. o
you ﬂ'.n"fqu‘l ONE of GO Ments some = 3 - - - . PR v
Ing the propessd n.ti_: Eluu:_lm il I, Bernie Mattern For the pubdlicsher of the
ey
hief, Offee of Alr Quat . - —
MlisgwaﬂEMmmlgtlii;'ré;ﬁm WHZELING NEWS-RECISTER newscapers sublished in the CITY OF
reet Ense Tewspapers pu hed in the T
e S %ﬂmww,uwfnw. 2911 A EE TN I E R R GEREERX N <
n t . . . — . ' ' - , e
N Get. 31 WHEELING, STATZ OF WEST VIRGINIA, hereby certify that the anmexed publicarion
) i was insarted in said newspaper on the following dazes:
Ociobern 241, 1554
— [N
P> U - . commencing on the ki day of Qctorer | 12 G4

SR " Given under my hand this e day of __Nauemmav , 15___9d

Swom to and subscribed before me this___ ) Q1T daw =F
- 'S - -
- \‘_L\ A0~ b S Kon ig O.;‘l ar WHESELING, OHIO CQUNTY, WEST
VIRGINIA

piscdin & M Ll )

ef, in and for OHIC COUNTY, WEST VIRGINLA.
Gl S0 G, 2c0d
i .

Nozary Pusiic

My Commission expires




ciﬂmfgasaay. Nevampar 22, 19394
& :..‘rr‘mg A I00 2m,, the Division
#A..nv:r.:ﬁmemaf Protecucn, Cifice
< :r Quality wal naig A pUbls hagn,

S::rcpasec TEVISICNS 1o leg.-‘s.ia:rveq
Erboi- ;50@::; =TS Pravam ard Cen.
Ccrh:sr::;:u‘a:re Alr Potigtian from

2Usten of Syar I j

._Exchim;ers'. Fuelin Indirges Heap
‘Lh.e.:rcp.osed revisong ta <5CSR2
r:;;fdn:rn‘?“iy ava thg affsct of
&l 18 visile amigsicn an.
;a.;?s ?pcrv:acw: o fusi BUMing units
e: .‘es‘ Virger:a {inciuging steam for )
e.a:ar:g YAItS ana arraer intireet fagt
1CAANgRrT) 1 3 igp ey [ i

k " Rssantially (i

32Me a3 thace eslatiishag nan’nganj

'L-;r?sm att*scn:a'uon AN DtEmiga:
fc s euised e Da sunmir!ec:'
AH.»,e U s Ervronmment Preteting
w,enf:,- fgr MEorstration ing :h
a5t Virginia Impiemeantation Pi‘ .
;mo‘er Me foderal Claan Alr Ast, =
; he feanng t# haldin the Carm
Oerefwse Aoem of me Offica of ajr
sr?f\er:;é?;areg:: 1558 Washmgtan
1raet . artast |
§nra. The fearag Fsejc:;r; r:;f -
Frc'. Hiritan ang eral testiman .’Jcﬂi'}
nierested pamias Wil he aczpﬁ:::'
::;: ::ac‘e DA77 O tee raeped whish
il 23 tlosed at ing contivsion of
&eﬂ_ﬂubuc flesnng, -
85 of e msm statt
e arm aval!ea:‘r'eu;is:Sbia‘cgma?wa
nne Do of air Caity r-’cn;:ww
U2l Recicnal Crice, 5171y pagy oo
»fvenue. Fairmeat, Wy o
Le,:'u Rava any FUSSlCns or cam
Tents ccrwcemmg:‘w Progosad ry:
P3asa cantact e
G. Dara Faney
. Chiet, Oifiee of Air Cural
57»:44_cn of Ervirgnmana Pra:{;ricn
C.Sas Mastagian Sireat, Eag
Narlesten, Wast Yirgimia 25311
_-_——-—________- —

PUBLISHER'S CERTIFICATE

STATE OF WEST VIRGINIA, =
COUNTY OF HARRISON =
N o
[ Deborah S. Veltrd . 2! .
™~
=X

Classified Office Manager of THE CLARKSBURG

newspaper of general circulation published in the City of ClaEsburg,. Coun-

ty and State aforesaid, do hereby certify that the annexed

Netice of Public Hearines

was published in said THE CLARKSBURG EXPONENT one time, on the

27 __ dayof i9 94

Octoher
The publisher’s fee for said publication is $ 12-55

L) D n S

27 day  _

Subscribed and sworn to before me this
Cctober 2

of
A:éilﬂjL Kfiu/ MQQLLaéﬁyv

Notary Public in ang',/for Harrison County, WV,
, FSUA day of &ﬁé()a,«:ﬂi A3
- )

e

159

My cormmission expires on th

Form CA-14 E

TrFICIAL SEAL
NCTARY FUBLIC
STATZ OF WISTV.AGINIA
Cebra Kay Swiger
Roule |, Box 2358A
VWallace, WY 25443

My Cemmission Expires Aygust 25, 2003

et s e i




s inthre e e avalabe for
dﬂnpr:po;d"ﬂ ) p.m
, 3100 Emenon Avenos, Pm-tbv.ug.

YOU BEWE Y GUSSHONS Of COMITIEE concemiy the
PrUpGRad rule DIk CONTLAGE

o
Strwel, East
1553\’1"'.3%“253“

§

1628 - 130 37
MY Gaiii

’“!.R CERSSUNE, WY 2810
i HOTRAAES HAR. 23, 2094

@ .t

KATHY MILLER
being first duly s.wcm. sc:ya ﬂ: at the

."BOTICEZ OF. PUBLIC. EEARING-4AT R.QUALIT =

aQ o DAILY
in the City of Pakershurg, Weood County, Wast

ot the front door of the Cowrt House for .
Successive wesks, the Sist publicaton and po

nawspaper publishad
Virginia, and Posted
ONE

sting thereon being on

the 28:n cday of Octcbear..... e 18..94 ., and subse-
quent publivation on the dayof 9. ... p
the day et

- Notcrry ?u.bi.ir.- far Wood’ Cbunrg'. Welt Vlm'!.n.!q ‘‘‘‘‘‘‘‘‘‘‘‘‘‘

7

My commission expires LABTRE

Parkersburg Primting Co. - 5/71



ROTICE OF PUBLIC HEARING

On  Tussday, MNovermber 28
1904 beginning at 200 am., the
Divisien of Emvironmental Proee-
don, Cffice of Air Cuality wal hold
a public hearing on
ravisions 1o legislative rule
45CSA2 - “To Preven: and Con-
rol Partculate Air Pollution fom
Combuston of Fusl in Indrect
Hear Exchangars”

The proposed revisions 1o
45CSR2 would primarnly have e
affect of relaxing the visioie emis-
sion standards apdlicable o fuel
buming units in West Yirginie
(induding stearn generating units
and othar indiree: heal exshan
gars) m a leved essentally the
same 3as Nose estanlished naton-
ally oy USEPA for new or modiifed
fuet buming units.

Upon authenzaton and promuk
gaton, Dis revised ruke wil be
suomized to tha LS. Envirenmen-
al Protection Agency for incomo-
ration into the West Virgina Imole-
menmion Plan under the federal
Clean Air Act.

The hearing will be held in he
Conforance Room of he Cffice of
Air Quality ‘ocated at 1553 Wash-
ingeen Sirget East. Charleston,
Waest Virginia. The Rearing is open
10 e public. ‘Writen and ocal
esdmany by ali interested paries
wiil be accacted and made sart of
e rocerd which wil be ciosed at
e conclusion of the public hear-
irg.

Copies of the procased lagisio-
ive rule are avalable for public
revigw in e Marinaourg-Serkekey

0

County Pubiic Library, 101 King !
Sreet, Martnsburg, WV and the !

Cffice &f Air Cuality's Zasem |

Panrandie Regqicral Cffice, P.O.
Box §8, New Creek, WV,

If you have any guesions or
commens conceming the propsad
rule please contact

G. Dale Farley
Chief, Cffice of Aje Quality
Divigicn of Environmental Protecs
ticn

1853 Washington Streetl, East

Chrarlasion, West Virgima 25211
10:26(11)

Cezfificafe of Publication

This is tas gertify ,Eha::aﬁﬁeé(& [
advertisement QrFiSC OF Al = E

WY DIV.ENVIRQNMENTAL PROTEQr DN
OFFICE AIR QUhTIL?‘_;'Kg?f

HEARING PROPOSED-R
450SR2

days
appearsd fer k. consecutive wesks
in The Journal Pubiishing Company a
newspaper published in the Cify of
Megrtinsburg, W, Ve,
beginning

in its issue

g £ STATE OF #EST YiRGING
h 13} CHERYL D. GEORGE
‘ % T Bt RS Tt g Strea et
o N wzrtnsburg, ‘-_"Va 25@1‘
o ThATTELERE A
/ ,)“’ .7/[7,?/ ’/: .
ameipt £ S,
Foe § .nbfuBBi .




CHARLESTON NEWSPAPERS INVOICE DATE 10/31/7
C n - P,O\;’BOXV".-:Q‘;F' — . ACCOUNT KR 037143002
hariesion, West Virginia 2533 roa mmm Tm 0018
o \ SARES RS
Billing 3483828 T — 152685001

Classified 34848538 .

1-800- WV A-NEWS
FEIN 55-0576079 Legal pricing is based upon 67 words per celumn inch at a rats of $.0723 par word

Each successive insertion is discountsd by 25 % of the first insertion rate ($.054375 per word
e i ”“’;-?E_ B0 . Irrrrmrer tae e R i e 3 %275 | GRosS awOUNT | NEF AMooNT
1C/28 | LEGEF | DM PUBLIC HEARING 1214474 1X05863
159685001 5.83 4,85 27.31 27.31
! — -
= &f-
- ‘-".-r'.':
S B - ’._-' N i
TO= Dy ‘
RSN
; TOTAL INVOICE AMOUNT] © =3 27.31

Formy .y —‘
- OF Fr_,‘ﬂ“sgl
) \FAH, Y3

Stats of Wast Virginia, ATFFIDAVIT OF PUBLICATION

L S outer Y fr}? of

THE DAILY MAIL, A& DAILY REPUBLICAN NEWSPAPER,
published in the city of Charleston. Kapawha Counr_v. West V

FUBLIC HEARINC
was duly published in said paper(s) during the dates listed below, and was posted az the front door of the court house of said Kanawha Count.

West Virginia, on the 29TH day of OCTOBER 1994, Published during the fofowing dages: 10/28/94-10/28,94

Subscribed and sworn to before me this [/ day of, 2 e / M
g drs (/ : /[ ¢

ol s 27 - 3 1 .
Printers fae § b BNOCECEAC;‘NG 7
LicH ! Notary Public of K wha COUEW. Wast Vir,‘-ﬂlﬂia

on Tuesdey, Novempber I9,
1394 heginning @t %:08 S.m.,
the Divisicn of Epvironmen-i.
1gl Prareciion, Qffice of Air
Guality will hold a public
hearing on  proposed  revi-
sians_te  legistative  rule
45CSR2 - "To Prevent and
Contral Particylaty Air Poliu:
tien fram Comzustion of Fuel
in ipdirsct Hest Exthens.
ers’’,

The @roposed ravisions fo
45CSR7 would pr:mc'iiv ngve
the efiect of retaxing !he visi-
ole emission st cndcrds qepii-
cabie to fuel bBurning units in
west  Virginia  (including]
steam genrercting units andl
other indireci neat axchang-
ers) to @ level egsentially the
sarme as thoge egigblished na-
tianaily By USEFA for new
or  modified fuel  kbuyrning
units,

Upon  gutherization and
promulgation, 'his  revised
ruje will be submitied fo the
U.5. Envirgnmenial Protec-
tionn Agency for ingorporation
inta the Wes! Virginia Impie-
mentation Plan  under the
federal Clesn Air Agt,

Tha neagring will 2e heid In
:he Conference Reom of the
Office of Ailr Qualfty |lacated:
ar 16853 Washington  Strast
Zast, Chcr\es‘rcﬂ. West Vir-
ginig, The heur‘ng is opan o
the musiie, Writ ten and argl
testimany by c\i interested
parties will te accepted ond
made port ot tha record
which wili ge closed at the:
conclusion of the publlc Near.
ng.

. Coples of the propeosed leg-
s;c.we riile are cvollabie for
puslic review in the Lisrgry|
of rhe Qffice of Alr Quality
located at the acdress 2elaw,

¥ vyou hgve ony questions
|or comeents concerning the
roroposed rule please contact:
. Dale Fariey
Chief, Office of
, Alr Quality
; _ Division of .

. Enviranrmentq! Protection |
Z38 Washirgton Strest, Sast ||
Chc.'lesmnﬁ ‘.«qa{sr Virginia
o2

k e (214478)




NQTICE
NCTICE QF -~ -

PUBLIC HEARING
. On_Tuesday. Novern-
S mer 29, 19%4, beginning
gy 3100 o.m., tne Oivis
sion of Environmentai
Protection, Qffice of Ajr
Quality will hold a aub-
lic hearing on proposed
revisions to legisiafive
rule 45CSR2- “To Pra.
sent and Cenirqel Pgr.
ticulate  alr Poliytion
Vfram Cambostion of
. Feel in Indirggt Hect
, Exchengers',

The proposes revi-
signs to 45CSRZ wauld
srimarily ngve the gf-
fect of relaxing he vis-
“inle amissian standards |
gpeiicegle o fuel burn-
ing unifs in West Vir-
ginig (mc\ucmg steam
genergfing . uniis cnd
atner \PUI’PC negt
cnangers; 0 o level es
santiclly the scme c:s
rhose es.‘cow:nec: na
ronglly by USEPRPA for
ﬂnw ar mcd\f:ec fuel
burning units.

Umon guthgrization

Agency for incorsorc-

STATE OF WEST VIRGINIA,

——

AFFIDAVIT OF PUBLICATION

I~ hty

COUNTY OF CABELL, TO-WIT:

.~

-]

I, Comnie Rappold

'-(

legal advertisement attached in the left margin of this affidavit and made a part hersof and
bearing number

1H-148% was duly pubhshad

The Herald-D|spatch
oNe Hime, GRS A WaeK IO uwwx SHOsess e wasks, commencing with its issue of the

and promulgation, this : ¢ :
revisad e will besuer ) pgrn  dayof _Oce. 19 94, and ending with the issue of the _2acw _day
rosmentel PBroreciicn | af October , 18 G4 , and was posted at the

East door of the Cabell County Courthouse

hon into the Wash Vir-
ginta tmelementation
! Plen under the federci
| Clear Alr Act,

The hegring will be
keld in the Corfersnga
Room aof the Office of

19 3% :that said jegal advertisement was
Oomtr~ay 82 1QG4

on the 238thn day of Qetober ,
published on the foilowing dates:

Air Quelity located 1558
Nasningion Street East,
Charlesion, Wast Vir-
ginig. THe hegring s
open to the sudlic, Writ-
tan cnd orct testimeny
oy alb interesied partlas
will pe aoccagsted and
made pert of the record
wnien will e closed at
the comciusion of fne
pu:mc mecring.

! Ccoies of the propgsed
flegislative ruie arg
“availebie for punlic re-

| vigw in the Cabell Coun
|ty Public _.brarv 485
'o*r— Straat Plgza, Hun-
; fngtan, Wy,

If vau Bave any gues-
tions or comments con- |
cerning rhe prosesad:

—trgie Q\eose contagt:

$38.8¢6
has been and is now published regularly, at isast as frequently as once a week for at

; that the cost of publishing said annexed advertisement as aforesaid was
: that such newspaper in which such legal advertisement was published

least fifty weeks during the calendar year as prescribed by its mailing permit, and has
been so published in the municipality of Huntington, Cabell County, West Virginia, for
at least one year immadiately preceding the date on which the legal advertisement
sef forth herein was delivered to such newspaper for publication; that such newspa-
per is a newspaper of “‘general circulation” as defined in Article 3, Chapter 59, of the
‘West Virginia Code, within the publication area or areas of the municipality of Hunt-

.ington, Cabell and Wayne Counties, West Virginia, and

G. Dale Feorlay .

Chkief, Qffice of Air
Quality .

Division of Envi-
ronmental Protaction

1558 Washingtaon
Siresr, Ezst

Charlesten. West Vir
gm\c 25311

454 10-28.54

that such newspaper is circulated to the general public at a definite price or consid-
eration; that such newspaper on each date published censists of net less than four
pages without a cover; and that it is a newspaper to which the general public resorts
for passing events of a political, religious, commercial and social nature, and for cur-

rent happenings, annocuncements, miscella/nsous rew_gjat‘sers, advertisements
and other nctices.
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Taken, subscribed and sworn to before me in my said county this _2ar» day of
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October
My commission axpires

K aaain
& Notary Pubiic
Cabell County,
Wast Virginia
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104 Farm A-1335 (867H)
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being first duly sworn, depose and‘say = ~.'
that { am Legal Clerk fer The Herald-Dispatch, a corporation, whe puttishas at Huntlrgo =
Cabell County, West Virginia, the newspaper: The Harald-Dispatch, a independent newspa-
per, in the morning seven days each week, Monday through Sunday including New Year's
Day, Memcrial Day, the Fourth of July, Labor Day, Thanksgiving and Christmas; that | have
' baen duly authorized by the Board of Directors of such corporation t¢ execute this affidavit of
pubhcanon for an on behalf of such corporation and the newspaper mentioned herein; that the
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PROCEEDINGS

MS. CHANDLER: Good morning. This public hearing

will now ccme to order on the 25th day of November, 1994, in

.the conference room of the West Virginia Divisicn of

Envircnmental Protection, Office of Air Quality, located at
1558 Washington Street, East, Charlestcn, West Virginia,
25311.

The purpcse of this public hearing is to hear
discussions on the proposed revisiocns tec legislative rule
45CS8R2Z —— "To Prevent And Control Particulate Air Polliutiocn
From Combustion Of Fuel In Indirect Heat Exchangers." This
was filed in the Secretary of State’s Office on October 21,
1994, and neoticed in the State regilster on Cctobsr 28, 1864.

In addition, this hearing was noticed in
Class I legal advertisements throughout the State and
various individuals and organizations.

Thig public hearing 1s being held pursuant to
the provisions cf 29A of the West Virginia Code and Section
110 of the Clean Air Rct.

By way of introduction, my name ls Jeanne
Chandler. I am with the Public Information Cffice of ths
West Virginia Divisicn of Environmental Protecticn. I will
be the moderatcr for these proceedings this morning.

The 1964 changes in the administrative

-
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procedureas prohibit ex parte communication with the rule-
making agency cnce the comment pericd has closed. It has
prompted this agency to accept written comments at the close
of today’'s hearing and no later.

) " This fact was noticed in the public
annotuncement. The next opporiunity Lo =nter. comments will
be when the legislative rule-making review committee begins
its hearing on the preoposed revisions.

Oral comments will be taken as part of the
racord and written comments may be submitted. at the end of
the hearing. For those of you wishing to make formal oral
comments, a sign—up sheet was provided at the front desk and
i¥ you haven’'t signed up at this time, please do so.

I will remind you again that the comment

period will end at the close of today’s hearing. It is

. right up here, now, if you need to sign up.

also, i1f anyone needs coples of the revisions
to. the regulations, too, they are also available here for
vou to take.

The court reporter today is Ms. Christy
Morris of Superior Court Reporting. Her address 1s 3718
Virginia Avenue, Charleston, West Virginia 25304. 1If anyone

desires a transcript of today’s hearing, please contact Ms.

Morris at 925-2244.
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- 45C8R2

TO PREVENT AND CONTROL AIR POLLUTION FROM
© COMBUSTION OF FUEL.IN INDIRECT HEAT EXCHANGES

STATEMENT OF CIRCUMSTANCES
The revisions proposed to 45CSR2 were
initiated by & petition filed with the West Virginia
Division of Environmental Protection on June 3, 1994, on
behalf of the West Virginia Manufacturers Assccilation and
specific members of that organization.
The revisions proposed to 45CSR2Z were

developed by the staff of the West Virginia Division of

" Environmental Protection’s Office of Rir Quality as

compromise provisions for public hearing or otherwise
incidentally made to reflect enadted changes to the West:

Virginla Code, : : ] -

The proposed rule consolidates previous rule

453CSR2 and a separate rule, 45CSR2Z2 -—- "Compliance Test
Procedures for Regulation Z —-- ’‘To Prevent And Control
Particulate Air Peollution From Combustion Of Fuel In
Indirect Heat Exchangers’".

Upon authorization of thls proposed rule,
43C8R2A will bhe repealed with the substance of 45CSRZA

becoming an appendix of 45C8R2Z.
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- S - SCSR2

TO PREVENT AND CONTROL PARTICULATE AIR POLLUTICN FROM
- COMBUSTION OF FUEL IN INDIRECT HEAT EXCHANGERS

SUMMARY

The purpose of 45CSR2, which became effective
on September 1, 1974, is to establish particulate matter
weight emission standards and visible emission standards for
fuel burning units cperated in West Virginia.

45C8R2 is a part of the West Virginia State
Implementation Plan approved by the USEPA to assure
attainment and maintenance of attainment with the National
Ambient Air Quality Standards for particulate matter. The
proposed revisions to 43CSRZ are for the following purposes:

1. To relax the visible emission standards
applicable to. fuel burning units (including steam generating
units and other indirect heat exchangsrs) toc a level
essentially the same as those establiished naticnally by
USEPA for new or modified fuel burning units and to revise
the provisions for visible emissions standards except in
pericds related to scot blowing, boller start-ups and shut-
downs;

. 2. .To modify the authority, terminology,

and West Virginia Ccde citations in the rule to coniorm to
revisions enacted by the Legislature in 1594;

3. To update or modernize certain
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4. To combine 45C8RZ with the separate ruls

45CSR22, which establishes test procedures which must be

employed to determine compliance with the welght emission

limitations of 45CSR2 and tc incorporate by refererice -

]

USEPA’'s test method Zor determining visible emissions from a

fuel burning unit; and

5. Toc replace the variance provisions of

the rule with criteria for repcrting, establishing, and

remediating equipment malfunctions.

If the proposed rule revisions,

in

total or

in part, are adcpted by the DEP and authorized by the

Legislature, the revised rule will be submitted to USERA

with & reguest tc incorporate these revisions into

e
Tae

=

e

-

T

Virginia State Implementaticn Plarn for the fedesral Clean Air

s

a

MR, FARLEY: Thank you. Ms. Chandler has

“outlined the nature of the proposed changes I think fairly

r..Farley would vou like to make comments on

well. I would like to make some brief comments nere though,

véry curscerv comments on the history of this rule and the

retition and our response to the petiticn received in West

4

Virginia Manufacturers Assoclation with respect

particularly the opacity standards of the rule.

jote]
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like to alert pecple toc a couple
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I wo

—— gseveral corrections that I think are needed in the draft

. of the rule before you make any comments.

45C5RZ —— To Prevent And Control Particulate

2Air Pollution From Combustion Of Fuel In Indirect Heat
Exchangers, or Reg. 2 as I wili further refer to it from
this point on, was adopted by the Air Pollution Control
Commission in 1972 as a major element of West Virginia‘’s
Implementation Plan submitted to and approved by USEPA to
bring absut attainment with Naticonal ambient Alr Quality
Standards in West Virginia for a particulate matter,
obviously.

© T Tnis rule establishes a particulate matter of
emission standards and related compliance demonstration

provisions for fuel burning units, primarily coal, oil and

- wood fire bollers and similar indirect heat exchangers,

Fuel burning units are substantial contributory ambient
particulate matter levels in a number of areas in West
Virginia and many such units have very large potential

emigsion rates. =

"The primary emission standards —-- primarily
within this rule, that is particulate matter of mass
efissicn standards containad in 45CSR2, have nct been

revised since the Reg. was first adopted in 1972. 2and thers

~is no proposal to change these emission standards within the
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rule revisions proposed today.

" 4353C8R2, however, alsc established visible
emission standards in terms of Ringlmann numbers or
eguivalent opacity as a standard in its own right as an
indirect mechanism for the termination of compllance with
the mass emission standards.

I might steop here for anvone who is not
familier with opacities cor the concept of what an opacity
is. Just based on guestions I have had cver the telephone.

Opaclty is literslly what I sald. It is a
visible emissicon standard, wherein certified emission
observers or with the use of egulipment, calibrated
transmisscometer. You actually measure the amount of light
cbscured as it passes through a peint containing particles.

_ The old Ringlmann standard, which is
primarily what is referenced in the rule, has with the
passage of time become antiguated. It is something that is
not commonly used 1n any federal ruls-making today. That
part of the proposal here is, I believe, that is pretty
consistent throughout, to delete that reference in lieu of
stated opaclty standard.

When 45CSRZ was first enacted, and currently,
this rule established one of the most stringent visible

emission standards feor fuel burning units (originally coal

~and 6il-£fired blowers) in the country.
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Regulated industries, in particular, electric
utilities in West Virginia have objected to 45CSR2 visible
emission standards since the early 1570s. And previously
petitioned the rule divisions and it raised numerous
technical and economic arguments in support of its petition
to change the rule, which was filed formally with the West
Virginia DEP on June 3, 1954.

Since 45CSR2 has been in effect for more than

20 years and contains visible emission standards which have

met provided by OAQ, the agency with relatively high
competence of mass particulate emission standards, emission
control effectiveness, CAQ has been and continues te have
substantial reservatlions concerning relaxation in the
existing visible emission standards.

A number of factors have led the CAD to at
least propese and solicit public and USEPA comment on
croposed compromise changes to the existling rule and it
opacity standards including the following factors:

There 1s a substantial amount of information
available that is significantly high visible emissions,
nigher than the 10% opacity standards can be experienced by
coal-fired boilers, even when compliance with the mass
emission standards cf 45CS8RZ is beling demonstrated.

The industries arguments concerning the

relationships of stack diameter or light path length through
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plums has some technical merit with respect to.the

variability opacity even at identical particle loadings
within a plume. i

The current 10% copacity limit markedly
contrasts, which is the basis of the petition, with the
typical 20% average copacity limits of surrounding regional
states, as well as the opacity limits established by USEPA
for new units meeting more stringent particulate emissicn

standard.

And as a last item there, based on evaluation

this year ceontinucus cpacity monitoring data from utilities

as well as & fairly lengthy prior history for some units,

-=

" visible emission observatlions at a number of facilities,

both utility and industrial. It i1s apparent that continucus

-compliance with the current VE limit of 10% opacity has not

been achieved and it ie probably not achievable on a
corntinuous basls without major renovatlons and replacement
of particulate matter of coal eguipment.

Industry and utility estimates for the cost
cf these replacements and retrofits run at a hundreds of
millions of dollars as per the petition which incurred in
1884,

Just as a lay of brief history, this matter
first approached with the O0ffice of Air Quality at the end

of April -- I bellieve on ARpril 26th, in a transmission from
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Robinson and McElwee. And at that time, the focus of the
proposed changes as you read the draft in the file, if you
wish to do that, were targeted to utility plants.

There was not.much modifications propeosed to
the rule as would reflect so-called type B and type C units,
which are industrial, pulverized coal. Primarily what we
are talking about is industrial pulverized coal and ocili-
fired units including stokers for the C category.

On June 3, the West Virginia Manufacturers
and a number of its member companies as identified on the

petition, formally £filed a petition with the DEP for

h

a4 number of

numerous changes to Regulation 2. Afte

Bh

discussions and redrafts, the current proposal was developed
for corsideration by the comnent.
I might note that a number —— Jjust a number
of the provisions that kind of stand out as far as what was
accepted or changed or proposed for change and some items
that were proposed by the industry which wers rejected.
FPirst, as far as what is being changed, other
than s&me& of the things mentioned by Ms. Chandlexr with
rgspect to the restructuring as a result of the DEP changes
and sc forth, we made the soot blowing provisions. The
propesal now has soot blowing provislcns which are not, as
far as exertions or exXceptlons to the general newly proposed

opacity standards, which are not automatic. A company weculd
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have tc have case-by-case approval for this.

The major controversial change, I think, is
actually relaxing the opacity standard from a 10% standard,
which by interpretation as I understand it, is a non-average
standard to a 20% 6-minute average standard with some
allowances. I think a 6-minute period per hour, plus 27%
cpacity, which is in line with the federal resource
performance standard for utllity and cther steam generators.

We have also proposed to adopt here the
federal provisions related to start-up, shut-down and
malfunctions with respect to the applicability or non-
applicability of the DE standards for those pericds and
delete existing multi-tier —-— I think there is two or thres
places in the rule, as the current rule, that deals with
exception periocds or potentlial exception periods for start-
ups of the unit. I don’t think the rule currently deals
with shut-downs, per say.

We are establishing which was never done

previcusly by reference, nct incorporation by reference, a

-method for the determination of compliance with the opacity

standards and that is incorporated by reference Method 6 of
40C8R60, which is the f-minute average opacity approach.

:Some of the things that were rejected and I

Iyl

expect will be a matter from the industry perspective

comments today are inclusion of provisions for sc-called
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equivalent opacity determinations. That is & mechanism that
s allowed under federal rules wherein a regulated facility
can demonstrate complliance of the mass standard and
assoclate an opacity standard with that performance during
those periocds and get a source specific approval for a
visible emission standard even higher than those currently
proposed with the revision. That was rejected.

The Office of Air Quality believes that the
relaxations that are already proposed here are substantial

and thet that i1s sort of a mechanism within the rule that is

-utnacceptable.

Anocther controversial area was the provision

for ——.I will call it 355% compliance -- when a facility

installs and uses continuous opacity monitoring equipment in

lieu of periodic VE observations by an ocbserver. I think
the proposal that was put forward by the Manufacturers
Assoclation stems from policies reportedly adovted in

Virginia and maybe by USEPA for compliance determination or

. for enforcement purpcses and we do not believe it has any

~place in the rule per say.

In the initial proposal that was submitted on
April 26th, I believe that was an actual proposal to relax
the mass emission standard for utility plants from .05 to .1
pounds per M3tu and that was rejected for obvious reasons.

Wwe don’‘t feel thatr is supportable and we f=2el that would be
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& nightmare for the State in going back and forth to
complete state—-wide attainment demonstration.

2 couple things that I would just like to
flag prior toc anyone making comments. A couple of these
notes are fairly wvague at this point, but I am sure that we
can elaborate more on this more when we respond To comments.
Just structurally, the way the rule was rewritten with some
deletions cf tables and so forth, a paragraph in there, I
didn’'t think we called it paragraph or subparagraph,
4.1.(a)(3) referenced a table for mass emissicn standard
computation for type C stoker units.

— It is cbvious that the language in the table
is somewnat disconnected and those need tc be —- the table

needs to be moved to the actual text or the table needs o

be better referenced 1in the text and renumbered the best —-
pricr tables have been deleted to =- prchkably referenced to
45-2—-A. If you look at the rule, it 1s pretty evident that
that is not very well constructed.

T One of the things that we stated we were
going to do with the provisions for malfiunctions was to
delete the variants provisions of the Reg. The rule as it
was £filed did not have strike—throughs through for section
10, although there had been renumbering and ycu should take
note that there should be strike-—-throughs what had been the

cld secticn ten, Varlance, that should be deleted.
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Just as a matter of consistency in subsection
6.2, the referenced date there within that text should
apparently be September 1, 1974, rather than October 1,
1974, for consistency with subsection 6.1 and 7.1,

Then in a very vague comment, I will note
that subsection 8.4, the second sentence needs some rewrite.
I don’t think it captures guite the thought that was needed
there in terms of the event.

Just as a matter of note, pricr to today, to
my knowledge we have recelved only one set of written
comments and those were recelved vesterdav from the Ohio
Valley Envircrmental Ccaliticn. That will be made part of
the reccord.

M. CHANDLER: Thank vou, Mr., Farley. The floor
is now opened for other comments. We ask that vou do state
your names for Ms. Morris’® benefit. So, we will start with
the speakers list. Mr. Beard.

MR. BEARD: Pardon my volce. I have wondered a
lot why I am here but for the record my name . is Carl G.
Beard, II. I am now retired. I was Iformerly the director
of the Alr Pollution Control Commission from September of
762 until January of ‘89.

Needless to say, I wouldn’t be here if 1
wasn’t oppcsed to these proposed changes to the Regs. that

did and does work.
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Now, let me point out something for the

record, that is not in my prepared remarks. I have

-consulted with ncbody about my testimony. I have not talked

to Mr. Farley. The only people I have asked in this agency

was concerning air guality and the ability to retrieve scme

o the old Regs. and bring myself up-to-date, or try as best
I can, to compare the old Regs. toc this new proposed

regulation amendments so I can make some sense.

I will be the £irst to say that have not

had the opportunity to go through all of this. That is to
say without gualification, I am opprosed to the proposed
regulation, proposed to_a Reg. that does work.

Some ©f the things that Mr., Farley didn’t

- talk about is air guality in West Virginia. The old TSP

standard and the relatively new PM10 standard are being met

‘in all of the state. That wasn’t true in 1962 when I first

came here. This place was filthy. I don’'t mean dirty; I
mean f£ilthy.

The Kanawha Valley by measurement was one of
the dirtiest particulate areas in the nation. That is a big
statement. It 1s even dirtier than the northern panhandle.
Tne records of this agency will gubstantiate that, the old

TSP measurements. And yet, when we started the agency with

b

director, a secretary and & $20,000 budget, and a five-

mempber commissior, that is the way things sort of stuck
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around until the mid-60s when we got our first grant.

How was Reg. 2 origlnally develcped? There
was a three-year air polluticn study of the Kanawha Valley
by the APCC and the United State Public Health Service.
Extensive measurements were made. Part of that was a
technical committee who studied each regulaticn that was
developed. L consisted of Page Seekford, who was a
Kanawha-Charleston health director; and Jean Scheuman,
Public Health Service, deceased, sc 1s Seekford; Lecnard
Nelson was president of West Virginia Tech; A.C. Hyde of
Dupont-Belle plant; Ben Linsky, WVU. He taught air
pecllution. He is now deceased.

. The man mcst responsible for the technical

==

uel combustion was James Duff, he was

th

*

information o
combustion engineer for this agency. Jim knew his stuff.

He had 20 years experience in power plant operation with
Unilon Carbide in South Charleston. Before that he was
manager of an electric utility plant in Illinois.

I am sorry te¢ say I can’t remember the
company name but his demonstraticon of professional kKnowledge
Lo the Public Health Service and successor in EPA led to the
recognition that was often called on for advice by other
states PHS and EPAR in areas far remcved Ifrom West Virginlia.
I never met an engineer as knowledgeable as Duff about fuel

compustion and air pollution control anywhere.
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After the regulation was adopted, it was
amended in the early 70s and made part of the State
Implementation Plan.

As I noted to you, air guality in West
Virginia from a particulate standpoint is now reasonably
clean. But the things that Mr. Farley didn’t mention to
you, maybe he don’t know, one common theme, as he noted,
standards nc more effective than USEPA. Why are the Feds so
perfect? They have piddled around with visibility losses
for over 20 years. And as far as I know, they haven’'t done
anything. ' - 7

Let’'s examine a couple of things. One, West

Virginia has more pericds of air stagnation than any other

state east of the Rocky mountains. Remember that. The air
is stagnant. They have very restrictive ventilation in its
valleys and temperature inversions are common.

Here vou have a tough air pollution problem
to sclve., As far as I know, we have more elechtric coal-
fired generation in West Virginia than in any other state.
That 1s fine in terms cf coal produces and things to clean
electric power, it sends it places elsewhere.

There was cone report at one time that John
Amos with its 2900 megawatts could supply the electric

energy for every house in the state. . I don’t know whether

that is true or oot but it i1s daggone close. It is a huge .
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plant located in Poca.

Two, EPA must adopt emission standards for
all of the country. Therefore, EPA regulaticns are usually

& compromise.

L few years ago, I was asked by the EPA to be

a member of their national air pollution contrel technique
adviscry committee. . This group is small. It is made up of .
environmentalists, industry, universities, local and state

ollution ¢8ntrol commissions —— officials and it

f
-
H
el

I just remember in passing that Don Tinnatem

of MonPower was & memper of this group after I left. How
does the process work? I was inside and I watched it. This
ig an active group. We were in a position and we examined
witnesses on proposed EPA regulations. Those propeosed Regs.
were developed by EPA who usually are assisted by EPA
contractors.

Es I noted, I was on the committee for four
vears, I.was coriginally invited for three and they extended
it for another vyear because they must have like what I did.
T don’'t know. I complained enough about them.

Just because EPA adcpis a standard, that
doesn’t make it necessary for what West Virginla should do.
West Virginia should sclve its own problems. It has solved

its own problems on particulate matter. It is dome. It is
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over. Why change what works?

A few years age, USEPA, RTP and Region III
joined together with Pennsylvania DER against West Virginia
and Eastern Chic. Pennsylvania was unable toc attain of'meet
the Ambient Alr Quality TSP standards in Western
Pennsylvania. They claimed that the sulphur dioxide
emissions from the XKammer and Mitchell plants of AZP and
Weirton Steel plants were converted to sulphates; therefore,
preventing were being transferred into Pennsylvania and
preventing TS8P attalnment.

In a hearing in Washington, I testified along
with some members of the staff and we clearly demonstrated
that while sulphates are a problem, they did not interferes
with the attalnment cof the particulate standards in the
Kanawha Valley and the rest of West Virginia. Why? We had
a good particulate regulation for combustion and the
regulations were enforced.

The proof of the pudding is long history —-—
is the continued improvement of West Virginia’s air guality.
The irony 1s that while ccmplaining about the sulfate
proplems in West Virginia -- in Western Pennsylvania, the

director of Pennsylvania’s state air control agency stated

-publicly that he didn’t think it was necessary to have

regulations more restrictive than USEPA’s NSPS standards to

achleve air gquality standards —- ambilent air guality
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standards in Pennsylvania.

When we completed cur testimonv in
Washington, that was the last that I ever heard of
Pennsylvania’'s complaint. They may have filed something in
the last six years.

Cne of the complainants I understand in this
petition is Virginia Power or West Virginia Power. The
Mount Storm Plant of this company was constructed before the
APCC had a regulation or legal authority to reguire
construction permits. As a result, the fly ash control
eguipment con this new plant was grossly undersized. Whose
fault it was? I don’t know.

The plant was retrofitted with new £ly ash
control eguipment that operated with no visible emissions.

I submitted photographs of this to the United States Senate
Public Works Committee when I testified several years ago
about this marvelous achievement. How that coal can be used
in a clean, not dirty way.

Let’s get to the heart of these propesed
changes. They would double, as Mr. Farley has stated, the
visible emission limits. Why? There is no reason why.
Something the Feds do is not all that great.

- The particle size of these very fine
emissions would probably be of the inhaleable size. The

size that you and I and our children would breathe and we
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will probably be contaminated with sulfates. It is not good
for. you.

They will contribute these very fine
particulates to increase leoss of visibility in all of West
Virginia but particularly in rural areas.

Since electric utlility companies started
bullding huge power plants, with tall stacks, visibility has
markedly decreased in rural areas in this state, Virginia,
North Carclina. I don't know about Pennsylvania because I
naven’'t been up there. This major emission relaxation can
conly contribute to that problem.

I am troubled particularly —— and Dale, I
don’t kxnow if I have the right versions of this thing, on
page 9, section 4.2, 3 and etc. If this is a correct drafcg,
4.4 says the director may approve an alternative particulate
matter weight emission standard not to exceed the product of
.1, not .05 ar@d the design heat instrument of the fuel
burning unit on demonstration by the owner or operator of a
whole list of things.

Now, it says he can do that without public

" notice, without a public hearing and he doesn’t even nave to

¢et in touch or coordinate with the chief of air quality.

This is tremendous power. If that is intended to De

incorporated as changes, you might as well throw the

raegulation down the drain.
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You knecw and I know and I am not speaking to
Mr. Farley, I am speaking to every person in this room, in
time these affected will come up with their very good
smooth, arguments, Mr. Flannery will be ¢glad to help you or
some other law £irm, accompanied by their appropriate
comsultants to remodeling experts, to convince anybody, my
goodness alive, we should let them do it. This will double
emissions. Amos 1s a huge plant.

Onn the matter of the addition of sulphur

oxides to control to assist in the efficiency of

precipitaters, I suppose. If I recall correctly, Amos can

already discharge 45 pounds per hour of sulphur dioxide

e

h S.

ch

®

today legally under Reg. 10 or whatever current name

=

Tney just want to add more fuel to the £
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I don’t know what Mr. Callaghan ¢f the DEP,

Director, would do regarding any petition. He apparently
has allowed this monstrosity to have a hearing on but I can
£ird nothing that is in the public interest. I can f£ind an
awful lot that is anti-public interest.

I didn’t go through this thing with detail
but on everything, every change that 1s being made it 1s

more permissive —— it favers the polluter. The people will

suffer. The polluter will prosper. That is what this means

when vou get down to the guts of it. As the old saying goes

—— you have a good regulation. It has been proven —-—
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regulaticns, I should say. The old saying goes "If it ain’t

broke, don’t fix it." Why in the world do you even honor
these people with a hearing?

MS. CEANDLER: Mr. Flannery.

MR. FLANNERY: I would be amiss 1f I didn’t say
that is & hard act to follow. My name is Dave Flannery. I
am with the Charlesten law Zirm of Robinson & McElwee and my
partner, Kathy Beckett, and I appear today oh behalf of the
Manufacturers Association and a number cof its members, along
with four electric utilities that probably led this

initiative in the early days; in particular, Appalachian

Power, Ohioc Power of the AEP System, Monongahela Power of .

the Allegheny Power System and Virginia Electric and Power,

lkem

td

The comments are filed in addition on behalf of

Metals, FMC Corporation, and Union Carbide.
This Issue was first raised with Director

Farley, I think it Zfair to say, on behalf of the electric

utilities back in April. And it really wasn‘t until & month

or so.later that there was simply casual dialogue with the .-

industrial scources &dhd we realize that they, too, had the

sare level of concern about the lssue that the utilities

did. I simply offer that as a.way of explanation for Chief .

Farley’s comment that 1% was initially raised as a utility

issue and only later expanded to include the industrials.

=

I have provided for the bensiit of the record
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this morning & letter dated November 25th that contains the
comments of these commentors. I will not go through that
letter in detail. I would, however, like to put the letter
in some perspective with my own slant on why it is that it
is necessary to bring this issue on for hearing teodav and to
underscore several of the points that are raised in the
letter as a means of calling that for emphasis in the
record. e .

First, this regulation -- it is true, it has

-been in efiect for better than 20 years. Throughout much of

that time, the regulated community has been explaining to

the agency that this limitation was an unreasocnable

“limitaticn that it couldn’'t be met.

This i1s not the first time there has been a
hearing on this issue. It is not the first time that I have
appeared before the ARir Pcllution Regulatory Authority of
this State tc comment on this particular regulaticn.

- Indeed, my recollecticn is the last time I
appeared on this issue was in 1977. At which point, I was
ruled out of order but was promised in the course of that
that thne commission, at that time, would consider this issue
and evaluate i1t and consider the stringency issues that have
been pending over those vyears.

It is & fact, I believe, as Chief Parlev

-says, that ccompanlies that have been subject to this
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regulation, have, in fact, not been able to comply with it

1dath the 20 years that it has been in existence.

Indeed, it is, I believe, the fact that
nobody has, vet, forced these compeanies to comply with, this
regulation. It has not been an enforcement initiative for
the simple reason that there isn’t a ready solution to it, I
believe.

It is —— the passage of the 1990 Clean Air
Act amendments and the reguirements that are established
under that Act, these companies must certify compliance with
the soot requlrement, with all of the scoct regulrements and
this 1s certainly one that puts renewed emphasis on the need
to address this issue.

And it is for that reascn that the regulating
community has approached the DEP and heas said we really need
to deal with this rule. We can’t go.on any longer in a
situation where we are obligated to operate these facilities
in the public interest. And on the other hand, having a
regulation cut there that nobody expects us to comply with

and, indeed, frankly 1s impossible to comply with absent

- tearing down and starting all over again in many cases. -

We are not talking about a real relaxaticn of

this regulaticn. I think you can falrly characterize the

-proposal which the regulating cemmunity brings to the table

today as a proposal to adjust the regulation to reiflect what
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amounts teo current performance of these facilities.

There 1s no proposal to change a mass
emission requirement that is in this rule. For type A fuel
burning units, the mass emission reguirement of .05
coentinues to remain in effect. That is one~half the federal
reguirement. It 1s that regulation much to the credit of

Mr. Beard that resulted in the clean-up of the Ranawha

Valley and the northern panhandle and much of the State.

There were literally in excess of a billion
dellars spent in the 1970s to install new precipitators on
power plants, in particular, in order to meet the
requirement of the ,05 pound limit. And nothing that is at
issue with these proposals in this hearing today is going to
change that.

I do _not belleve there is basis for concern
that 1f this change were adopted there would be an increase
in emission or any threat of increased impact on ambient air

guality or. any threat of increased impact on public health

.or the environment.

There are many additicnal basis that are
stated in the petition which —-- the petition was £iled with
the DEP on June 3. As vou will note from our letter and
comnients today, we have asked the entire petiticn to be

incorpereted into the record so that we are not obligated to

have to repeat all that information today.
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We strongly suppert the base change that is

being proposed in this rule and that 1s to increase the 10%
opacity requirement to a 20% opacity regquirement, using
language that is virtually identical to the change as it
appears in federal regulation.

The guestion about whether we should care
about the federal rules and whether they bind us in some way
has already been an issue that has been resolved as a public
policy matter in West Virginia. Our Legislature has
historically spoken to that issue and mostly recently did so
when 1t passed the DEP reorganization bill earliier this

vear. -

vou will recall that that statute now.

"
0

n
provides that if this regulation is to be more stringent,
there has tc be a specific written reasons for that
identifying what 1s reasonably necessary in order to protect
the health of West Virginians taking into account scientific
evidence and specific environmental characteristics of West
Virginia.

And where there is a technical requirement
that i1s involved there has to be a specific technical basis
that is provided to explain why the director would do
sornething more stringent from the federal reguirement. We
submit to you that there is no technical basis to support

anvthing being different and believe that a change to a 20%




=

12
13
14
15
18
17

18

-2
w

20

22

23

24

25

opacity requirement is entirely consistent with that.

We bring to your attention in the comments
today three other areas where we believe the current
proposal is more stringent than the fedsral requirement.

irst, sacticn 3.1 of the proposal does not

I1]

contain a reguirement and should contain a reguirement that
would exempt wet FGD units, £f£lue-gas desulfurization, units
from the applicability of the 20% opacity reguirements.
Those plumes, because they have water vapor in them related
to the scrubber, have 100% opacity virtually the entire time
and are currently exempted from the federal 20% opacity
reguirement.

"~ There is also, in section 8.4, a provision
which is more stringent than federal requirement in that it
requires monthly reporting of start-up, shut-down
notificaticns rather than guarterly.

There is also, under the federal reguirement

and it is addressed in section 9.1 of this proposal, a

_provisicn that says that during times of start-up, shut-down

and malfunction one is exempted from both opacity
regquirements and mass emission reguirements. $.1 would
extend that variance only with respect Lo mass emission.
- We believe all three of those should be
addressed and conform to the federal requirement 1f we are

to satisfiy the statltory mandate on our State program being




censistent with the federal.

I also would note that with respect to the

point that Chief Farley made about opposing cur reguest that

95% compliance be established as the standard for your using

continuous emission monitor data, that we are agreeable to

ct

hat regulaticon -- that provision not being included in the

ul

H
M

-

But as you will see from our comments, we
urge that that be included as an enforcement policy of the
agency which is the mechanism that is in effect and utilized
in Virginia.

We think that is & fair and reasocnable

approach to that and we suggested language in ocur comment

that will establish that. We believe that has been accepted
by EPA and should be found appreopriate for everycne's
purposes.

Section 4.4 was commented on by both Chief
Farley and Mr. Beard and let me make a couple of comments
about that. It, on its face, is a provision that sets up a
mechanism whereby a company might petition the chief or the
director I should say -- it would be Director Callaghan in
that case ~— tc change the mass emission rate from .05 to
1.

As you will note in that section, it has some

‘extremely significant hurdles in it. ~And the bottom line of
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which is that whatever is done there would have ©o be

incorporated intoc a consent order and that consent crder

would have to be submitted to EPA and approved as consent

orcers normally are.

That, of course, has public comment, public
hearing processes involved in it. It is certainly no one’s
intenticn that such a change as that would be run through
without the full participation of the public.in that
process, so we wanded to underscore thac.

We believe, however, that there is an
opportunity in that divisiecn to allow it teo be applied not
only to the mass emission reguirement which it currently is
directed as but also to the opacity reguirements that are in
the rule. We recognize that Chief Farley really doesn’t
like that at all and that may well be an understatement but
such a provision does exist in the federal program. It
exists in the federal program with different words . that are
contained in Sectlon 4.4 but we have a belief that if 4.4 is
a good encugh mechanism to deal with that rare case and we
frankly know of none now that would be appropriate subiject
£6r that but if we ever get one of those cases. A2and 4.4 is
appropriate to deal with the mass emission change, we
certainly think it would be an apprepriate mechanism to also
to deal with opacity. There should be something in the rule

to deal with that opacity change.
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I would necte that our comments contained a
remark with respect to Section 10, dealing with variances.
Chief Farley indicated in his opening comments this morning
that that entire section should be deemed to have been
deleted. I haven‘t fully assessed the implication of that
comment, yvet, but will be deing that after the hearing today
and 1f there is any revision that i1s to be made to our -
comments in light of that announcement thls morning, we will
£ile a document with the agency before the close of business
today tc be within the comment period.

We considered this change to be a carefully
measured moderate approach to deal with what we considered
to be a critically atuce issue that is definitely in need of

ixing. We have a situation out there now where much of the

Fh

L.

regulated community 1s operating under a regulation:that it
simply can’t comply with and this agency has known that for
20 years.

We need to address that Clean Air Act
mandates of 1990 if nothing else forces us to do it. And
while on its face, we are talking about doubly the numbers
for opacity the fact that we are not changing the mass
emission rate effectively means that there is going toc be
little or no increase in actual emission from any of these

claims.

We thank you for an opportunity to c¢omment.




(e

23
24

25

33

MS. CHANDLER: Thanx you, Mr. Flannery. Mr.
white.

MR. WHITE: Thank you, Ms. Chandler, for the
opportunity to comment on the proposed revisiong to this
regulation., My name is David White., I am a resident of
South Charleston, West Virginia. I am here under my
capacity as a resident of the State of West Virginia.

I would like to begin by clarifying a couple of
issues that were addressed by the previous speakers. First,
I would like to point out that in the existing regulaticn
both the opacity standard and the mass emission standard are
geparate limitaticns and separate regulrements.

The opacity standard is not merely as a
surrogate for indicating compliance of the mass emission
standard. There is nc language specifically indicating that
and there is good reason to separate. those and fully enforce
both provislens, not merely one as a surrogate to the other
and I will address scome of those issues in my prepared
comments.

Secondly, I would like to point out that
contrary to what Mr. Beard had indicated we are nct meeting
all standards in the State of West Virginia. We, currently
in the State of West Virginia, exceed the National Ambient
Air Quelity Standard of 150 micrograms per cubit meter for

PM10 or particulate matter of sub-10 microcron diameter in
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areas ¢f the northern panhandle.

And since October of 1%8%3, there hasgs in fact
been 9 separate exceedences of that 150 microgram per cubit
meter standard rising as high as 278 micrograms per cubit
meter on October 26th.

Having made those points, I would like to now

turn to my prepared comments and these comments are

addressed to Mr. David Callaghan, as Commission of the West
Virginia Bureau of Enviromment and Director of the West

Virginla Environment Protection, and Mr. ¢. Dale Farley, as

Chief of West Virginia QOffice of Rir Quality.

Messrs. Callaghan and Farley: DPlease accept
the following comments regarding the f£iling of a revised
Regulation 2 to the Office of the Secretary of State and the
Legislative Rule-Making Review Committee as an agency-
approved rule.

Initially, and this follows the commeénts
previcusly made by Mr. Beard, the rationale for the approval
documented by Mr. Callaghan in correspondence dated October
11, 1994, to the West Virginia Secretary of State of .
relaxing existing visible emission standards for fuel
burning units is unclear.

The statement ¢f circumstances prepared in
that document does little to clarify the reason for

recommending the adoption of language relaxing visible
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emission standards. It references the develcpment by staf:

of the West Virginia OCffice of Ailr Quality of "compromise

provisions

" for public hearing. But with existing health

based Naticnal Amblent Alr Quality Standards already being

compromised, further degradation of air guality is not

warranted,

Yet, both Mr. Callaghan and Mr. Farley have

signed off on just such & recommendation.

The rationale and motive for the proposed changes

submitted by Mr. David Flannery as representative for the

Appalachian Power Company, the Monongahela Power Company,

the Chio Power Company, the Virginia Electric and Power

Company, the Elkem Metals Company, the FMC Corpcratiocn, the

Monsanto Chemical Company, the Union Carbide Corporation and

the West Virginia Manufacturers Associatlion are more readily

apparent.

Compliance with existing regulatory regulrements

would cost money.

At least thirteen separate Notices of

_Viclations have been issued te those petitioners for

violaticns of Reg. 2, and many more could have been and

pernaps should have been issuved. This is explicitly

acknowledged by the petitioners when they state in their

petition on June 3, 19%4, to Mr. Callaghan that, "The

opacit¥ provisicn has remained largely unenforced by West.

Virginia."

The West Virginia Code mandates that i1f the
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director of Divislilon of Environmental Protection is of the
oplnion that a person is violating the provisions of the
Code or any regulations promulgated thereunder, “... he or

she shall make and enter an order directing such person to

14

cease and desist such activity." Chapter 22, Article 5,
Section 8 of the Code.

Instead of fulfilling that nondiscreticnary
duty imposed by the Code, Mr. Callaghan has, perhaps at the
recommendation of his staff in the Office of Air Quality,
chosen to approve relaxation of existing standards.. These
actions serve neither as an effective means of achieving
cempliance with existing regulatory standards nor do they
protect the health and welfare of the people c¢f the State of
West Virginie.

With areas within the State of West Virginia
currently uneble to comply with the existing National
Amblent Alr Quality Standard for particulate matter, it is

inappropriate tc be relaxing exlsting emission limits and

‘allowing greater particulate matter emissions.

Particulate matter smaller in diameter than
ten microns will often be limited more by an opacity limit
Lhan by a mass emissicn standard. The phyvsical properties
of sub ten micron particulate matter can display a

disproportionately high effect on light diffraction, as

compared to particulate matter of creater dlameter.
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These smaller diameter particles can have &
greater impact on opacity than they would have on a mass
emission standard. Therefore, the opacity standard may
serve as a more effective limiting factor for the emission
of particulate matter less than ten microns in diameter.

- "Thig ig important because 1f this size of

particulate matter below ten micros in diameter deposes the

greatest health threat to the citizens of West Virginia and

those downwind of facilities within our borders. This sub

fen micron range is significantly more respirable and -
therefore potentially more harmful i1f inhaled.

Contrary to the contention of the petition
gubmitted by Mr., Flannery to Mr., Callaghan on June 3, 1894,

and again reiterated in his comments, any relaxation of

cpacity standards can only lead to increased emissions of

particulate matter. This will serve to further exacerbate a
situation in which air guality monitoring by the State of
West Virginia has found unhealthful levels of particulate
matter con nine separate occasions since October of 1593.

If current naticnal standards af¥e not being
met, no relaxation of existing emission limits should be
permitted. The National Ambient 2Air Quality Standards as
promulgated by the United States Environmental Protection
Agency are intended as a minimum baseline which all states

are reguired by law to attain. The State of West Virginia
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is permitted by the federal Clean Alr Act to impose even
stricter standards to protect human health arnd environmental
well being. However, even those minimum standards are not
being met.

For the above enumerated reasons, I urge that
any attempt to relax or weaken existing opacity standards,
scot blowing limitations or enforcement capability embodied
in the existing provisions of Regulation 2 be rejected in
total and the proposed revisions be returned to the staff of
the 0ffice of Air Quality for revision appropriate to the
duties and reguirements imposed by the West Virginia Code.
Thank vou.

¥MS. CHANDLZR: Thank you, Mr. white., Mr, Myers.

MR. MYERS: Cood morning. My name 1s Larry
Myers and I am the Directeor of ZEnvironmental Services for
the Allegheny Power System. I am here this moruning
rapresenting Monongahela Power Company, the Potcmac Edison
Company and West Penn Power Company.

We appreciate the opportunity to comment on
the Office of Air Quality’s proposed amendments to
Regulation 45CSR2.

MonPower operates six power plants in West
Virginia with a toital generating capacity of 4949 megawatts,
which are subject to this opacity regulation.

- 7 My oral comments this morning are an
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abbreviated version of the written and more detalled
comments being submitted by APS., APS’ comments are also
consistent with those being offered by Mr. Flannery of
Robinson & McElwee on behalf of the West Virginia electric
utilities and other industries.

"~ APS fully supports the revision to existing
Regulation 435CSR2 which proposes to increase the visibility

emission limitc from 10 to 20% opacity. Continuous

compliance with the existing 10% cpacity 1limit is not

. .practical to achileve without the installation of additicnal

costly particulate collection eguipment.

while APS has previously objected teo the
savere stringency of the 10% opacity limit, it was recent
changes to the opacity recordkeeping and reporting
regquireménts developed by the EPA which has heightened ths
importance tc revise the regulation.

It i1s important to note that the proposed
revision to the regulation’s opacity limit will not result
in any increase of particulate emissions from the power

staticons. Our power stations are and will continue to be in

.compliance with the weight emission stapndards of .05 pounds

per MBtu., Therefore, the proposed revision will not

‘adversely affect the environment or health of West Virginia

citizens.

I would also like %o note that the proposed




[}

=

wm

10
Il
12
13

14

20
21
22
23

24

[y
n

40
revision 1s consistent with that of West Virginia's
neighboring states of Maryland, Pennsylvania, Virginia and
Ohio which reguire a 20% opacity limit and EPA’s federal New
Source Performance Standards,

- The proposed revision simply acknowledges the
reality of present conditions and allows the state’s power
stations to operate in compliance with the regulation.
Without these proposed revisions, additional particulate
control equipment would have to be installed on our power
statlons at an additicnal estimated cost of $236,000,000
which would ultimately be passed on to our customers.

N Two additional comments I would like to

emfhasize are on particular sections of the proposad

regulation. First, in Secticn 3.1, a provision should be

included which exempts units utilizing wet flue-gas
desulfurization or (FGD) equipment from the 20% opacity
limit. Due to the water vapor in the flue gas, it is not
possible for these units to operate in compliance with the
opacity limit. 1In fact, the EPA recognizes the unigue
cperational clrcumstance of wet FGD units and exempts them
from opacity monitoring reguirements.

A related complication of copaciiy measurement
on wet FGD units is the formation of secondary pcollutants
such as nitrates or sulfates which can actually occur after

discharge from the stacks. Trying to measure opacity for
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compliance purposes after the vapor dissipates is neither an
accurate assessment of the stack exit particulate emissions
nor consistent with Methed &.

Second, in Secticn 3.2, it is recommended
that West Virginia develop an enforcement policy regarding
the compllance status of units which utilize continuous
opacity meonitors for determination of compliance with the
opacity limit. The enforcement peolicy should reguire
scurces to be in compliance at least 95% cof the operating
time in order to be considered in compliance with the limit.

Again, we appreciate the opportunity to
comment on the proposed amendments to the regulation and

applaud the Office of Air Quality for meking the much needed

changss.

MS. CHANDLER: Thank vyou, Mr. Myers. Are there
any other further oral comments? Would you please sign the
register?

MS. RADCLIFF: My‘name is Wendy Radeliff. I am
the Environmental Advocate with the Division of
Environmental Protection. I do have written comments that I
will submit to you before the end cof the day but I do feel
that I would like to express scme comments that I made in
the oral section also.

I would like to express a great deal of

concern abcut the changing of the preposed Regulation 2 from
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a more stringent situation to perhaps a situation which

would benefit some but not perhaps the public health and
well-being of the citlizens cf West Virginia.

There were a number of statements that wers
made today, including one by Mr. Flannery, that stated that
according to the reauthorization of the Division of
Environmental Protection, there is specific line in the
statute that suggests that in corder toc go more stringent
than the EPA recommends that we have to cite specific -
technical information or ilnformation relative to particular N

area.

I believe that I would just like to reiterate
some of what Mr. Beard stated in that we are in an area
where the levels of stagnation as well as the number of
electric coal-fired generaticn facilities in the State are
greater than other states. As well as —— I think the point
that could be well taken that many times the EPA does
develop regulations on a national level having to adapt that
to all 50 states.

0 211 of us know there ig certainly a different

|-+

level of air guality in the State of Hawall compared to the
State of West Virginla, There ig a great deal mores alir
movement as well as situations with inversicns and such.

So, I do think we should keep that in mind in terms of

devéloping this regulation that is currently in existance.
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. And when you think about changing that, that we should be

very aware that this was a regulatiocn that is being
recommended that —— was done by the EPA that was relative to
2all 50 states. Whereas in West Virginia, we do have some

urntigus gualitieg that I think should be addressed and have

been addressed in the current regulatic
I also, you know, cften when we propose
regulations that are more stringent or even some that the
manufacturing community doesn’t agree with, often we hear
about how much money 1t will cost companies to come into
compliance. And In terms of statements that have been made
today about that we haven’t been able to mest constant

compliance of this regulation since 1872 or 774, I heard two

different dates. I have to guestion whether 1t is an

inability to comply or whether it is an unwillincgness to
comply in terms cof gétting —— 1f this has been in the State

since 1972 or ‘74, there should have been some movements and

. some upgrades to some of these facilitles that could have

met that.

As I stated before, I de have some written
comments to submit to ycu, Ms. Chandler, before the end of
the day but I would like to express a concern in the
changing cf Reg. 2. 2and I weculd like to thank Mr. Beard for
coming cut of retirement and speaking tecday. Thank you.

M8. CHANDLEZR: Thank you, Ms. Radcliff. Mr.
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Hadder.

MR. HADDER: Good morning. I am A. W. Hadder,

Manager of Air Quality for Virginia Power. I would just
like to say that we do support the propesed revision to the
regulation. We view this as being a very serious and
necessary matter and it should be revised. We don't believe
there is going to be any damage to the environment as a
result of this revision.

We are particularly concerned about a new era
that we are entering in as a regulated utility. We are
going to see a big increase in competition over the years
and we, right now, would be at a competitive disadvantage in
West Virginia compared to utllities operating in other
states with power standards. So, we do view this as a very
serious matter and hope that the Commission will see fit to )
revise the regulation. Thank you.

MS. CHANDLER: Thank yvou Mr. Hadder. Any further
comments? If there are no further comments, the hearing for
45C8R2 are now concluded.

(WEZREUPON, the hearing was

concluded.)
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David White

1801 Beechwood Drive
South Charleston, WV 23303
November 29, 1564

Mr. David Callaghan
Commissioner
West Virginia Burean of Environment

Director

Waeast Virginia Division of Environmental Protection

Mr, G. Dale Farley

Chief

West Virginia Cffice of Air Quality
1555 Washington Street, East
Charleston, WV 25311-2599 B

Re

45 CSR 2 - "To Prevent and Control Particulate Air Poliution from Combustion of Fuel in Indirect
Hear Exchangers”

Dear Messrs. Callaghan and Farley:

Please accept the following comments regarding the filing of a revised Regulation 2 to the Cffice of the Secrstary
of State and the Lagislative Rule-Making Review Committee as an agency-approved rule,

Al

Initially the rationale for the approval documented by Mr. Callaghan in correspondence dated October 11,
1994 to the West Virginia Secretary of State of relaxing existing visible emission standards for fuel burning
units is unclear. The statement of circumstances preparsd in that document does litde 1o clarify the reason
for recommending the adoption of langnags relaxing visible emission standards. It references the
development by staff of the West Virginia Office of Air Quality of "compromise provisions” for public
hearing, But with existiag health based national ambient air quality standards already being compromised,
further degradation of air quality is not warranted. Yet both Mr, Callaghan and Mr, Farley have signed off
on just such a recommendation.

The rationale and modve for the proposed changes submitted by Mr, David Flannery as representadve for
the Appalachizn Power Company, the Monongahela Power Company, the Qhio Power Company, the
Virginia Electric and Power Company, the Elkem Metals Company, the FMC Corporation, the Monsanto
Chemical Company, the Union Carbide Corporation and the Weast Virginia Manofacnurers Associzfon are
more readily apparent. Compliance with existing regulatory reguirements would cost money. At least
thirteen separate Notices of Violatdons have besn issued to the petitioners for viplatdons of Regulation 2,
and many more could have been and perhaps should have been issued. This is explicitly acknowledged by
the petitioners when they state in their petiion of June 3, 1954 to Mr. Cailaghan that, "The opacity
provision has remained largely unenforced by West Virginia ..."

The West Virginia Cede mandatss that if the director of the Division of Envirom-"nental Protectdon is of the
opinion that a person is violadng the provistons of the Code or any regniations promulgated thereunder, “...




Regulation 2
November 29, 1594

page 2

he or she shall make and enter an order directng such person to cease and degist such activity." Chapter
22, Artcle 3, Secton 5. Insiead of fulfilling that nondiscreticnary duty imposed by the Code, Mr.
Callaghan has, perhaps at the recommendation of his staff in the Office of Air Quality, chosen to
approve relaxation of existing standards.  These actions serve neither as an effective means of
achieving compliance with existing regularory standards nor do they protect the health and welfare
of the people of the State of West Virginia,

With areas within the State of West Virginia cirrently unzble o comply with the existing National Ambient
Ailr Quality Standard for particulate matter, it is inappropriate to be relaxing existing emission limits and
allowing greater particulate maner emissions, Pardeulate matter smaller in diameter than ten microns will
often be limited more by an opacity limit than by a mass emission standard. The physical properties of sub
ten micron particulate matter can display a disproportionately high effect on light diffraction, as compared
1o particulate matter of greater diameter. These smaller diameter particles can have a greater impact on
opacity than they weuld have cn a mass emission standard, Therefore, the opacity standard may serve as
a more effecive limitag factor for the emission of particulate mater less than en microns in diameter.
This is importani becanse it is this size of particulate matter, below ten microns in diameter, that poses the
greatest healih threat to the citizens of West Virginia and those downwind of facilities within our borders.
This sub tan micron range is significantly more respirable and therefore potentially more harmful if inhaled,

Contrary to the contenticn of the petiion submitted by Mr. Flannery to Mr, Callaghan on June 3, 1994, any
relaxation of opacity standards can only lead to increased emissions of particulate marter, This will serve
10 further exacerbate a situation in which air quality monitoring by the State of West Virginia has found
unhealthful levels of pardenlate matter on nine separate occasions since Cctober of 1953, If current national
standards are not being met, no relaxation of exisdng emission limits should be permirted. The National
Ambient Alr Quality Standards as promulgated by the United States Environmental Protection Agency are
intended as a minimum bassline which all states are required by law to atzain. The State of West Virginia
is permitied by the federal Clean Air Act to impose even stricter standards to protect human heaith and
environmental well being. However, even those minimum standards are not being met

For the above enumerated reasons, I urge that any attemnpt to relax or weaken existing opacity standards, soot
blowing limitations or enforcement capability embodied in the existing provisions of Regulation 2 be rejected in total
and the proposed revisions be retumed to the staff of the Office of Afr Quality for revision appropriate to the duties
and requirements imposad by the West Virginia Code.

1\9‘-—\/\ % Moveinder 29 (994

David White Daze
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Mr, Dale Fariev, Chief.
Dffitre of Air Duaiity ’
WV-DEP S
1528 Habh>ﬁgt3n Street East
" Charleston, WV PS5311-2589

Re: Changés Iin proposed air requlations--November 29, 1994,
nNearing, . ‘ , . . ’ : . : : :
Dear Mr. Farlewy: , .

The Ohio Valley Environmental Faaig.JOW cppoBas anv

weakening of current air gusliity regulations, especially the B,
(particulate matter) standards Tor the fullowing Veason5; 

1. oA t.8¢ EPFa. éfudy founmd triai neon-accidental death’ ates

in three cities "tend to rise and Fall in near leckstep wlth
daily lesvels of particulates,..” The stucy Turiner concluded’

- Bhat as many as &0, 000 U.5. residents prr yesr may die from
breathing partLCUla{e at or below legally allowed levels. Deathk
rates peganm to jncrease whe ﬂ'tctgl suspewdeﬂ pnarticulate levels
CworE as. low as a3 TthL ot the current CPﬂ standards (Schwartz and
‘L)ok_kery. 19592, v ' o T

‘ 2, Thoze most likely to d*e fraom Bxposure to Dartshulatps
1nclud& elder Y or ppﬂpl?'cu;rer*ly suffering’ From respiratpry
Jillpesses sdch as apthmGJ-ﬂmnhysema, broemchitis, pnﬁumonla onﬂ
‘ cazd1qvascu1ar'diseaae (Science News, April 1971). :

3.  ‘Increases im airborne particulates have- bean 1;ﬂked to
increased respiratury problems and hospital admissicns fmr
:Chl’dféﬁ (Scisnce News, May, 1987,

. It makes ng sense to weaken current Hest Virginia PM,,
standards to US EPA standards which already argmnpt stringent
gnnggh to prote_t human lzves and haalth. -

L o ‘ S;rLer91y.
' : ' \\\“vﬁﬁgt Fout, PTOJELL romrdlwaLo,

Cemclosures’ .
¢ Ken Ward, Qﬁ lcston-tizpt e

e o - - Recycled, ‘chloriln'e-free paper




Increased Mortality in Philadelphia A.ssociated
Daily Alr Poliution Concentrations'

JOEL SCHWARTZ and DOUGLAS W. DOCKERY

Introducticn )

High levels of particulate gir pallution
have been associated with exeess mortal-
ity in znecdoal reports for centuries. Bve.
Iy artributed the rising death rate and
increased rates of respiratory illness o
the combusiion of coalin London in 1661
{1), 2nd Graunt, in a classic study of Bills
aof Mormality, attributed the high wesk-
io-week vanability in mortality to chang-
esinthe“airs” (2). Drimblecombe (3) has
racen:ly reanalyzed monality data from
this period and compared it with diary
accouns of “Great Stinking Fogs." Inthe
fall of 1579 a pezk stinking fog period
was associated with an increase in both
rotal mertality and mortality from “u-
510k, a lung disease associated with asth-
ma, The rise seemed greatestin the elder-
v, Mere recently, winter smog episodes
characterized by high pariculate and sul-
fur dioxide concentrations heve been 2s-
sociated with substantial increases in
daily mortality in the Meuse Valley, Bel-
giurn, iz 1930, in Donora, Pennsylvania,
in 1548, and in Leadon, England, in
1532, Theiracking of mortality increases
and decreases during these episodes with
the rise and fall of air pellution levels
left little doubt that the relationship was
causal. The increzsed mortality in Lon-
donin 1952 was higher ameng the elder-
ly, in deaths from respiratory diseass, and
from cardiovascular disease. More recent.
ly, excess moriality has been associated
with a smog spisode in West Germany
(&), Particulate and 8O, concentrations
were lower than in the previous episodes,
but high in comparison with concentra-
tions currently observed in the United
States and in Western Europe

Studies of air pollution and moraiity
during nonepisode periads have shown
correlations betwesn increased daily air
pellution and increased daily mortality
across 2 wide range of concentrations,
with nesign of & thresheld (5-7), 1n Lon-
don, the relation with particles held in-
dependent of suifur dioxide, buinot vice
versa {5). Similar findings have been
reported in New York City (8-10) and re-

600

SURMARY Caustapacilic dsathse Uy day for tha paem 1673 1 {920 [n Philadelphia, Penasylsamia,
wan ariractad fram Nstional Carstar for Haanth Statistics mertuiity spes. Dauth from sccidams (In-
ternations! Clagalfication of Dissasa, Aevislan 9> B00) 13 dealhs otsids of the clty wars exiudad,
Dally counts of damhs ware mygrssred ysing Polsson regression on total suspended particulate
(TSP) and/iar 50, on the rame day snz on tha praceding day, contriiing for ywar, seasan, temparg.
twm, and humidity. & algnificant positive assccintion was lound botwesn ol morality (mean of
46 deathwdry) and both TSP (secong highest dally mean, 222 ug/m®) and 80, {second nignest
dally mean, 299 pg/m') The atrongest atsosiations wem found with the magn poifution of the cur.
rent and the preceding daye Total moraliity was estimated 1o incrasse by 7% {355 £, & 1o 10%)
with aach 100-2g/m’ Incregoe tn TSP, and 5% (85% C1, Tt 74 whh sach 100-ug/m® increese In
Q.. When beth pellutants ware considersd almultaneously, the 30, agsociation was na Jengasr
signifizant, Moriality incrsassd monotonically with TSR The effact of 100 ug/m® TSP was stronger
In subjacis ciZer than 65 yr ot age (10% (Nerease) Somparnd with Thoss younges than 85 yr of age
(3% incredse), Cause-soeci{ic mortaiity was also sxsocisted with £ 100-ug/m’ ncrease in TSF: chrenis
obstustive pdimonary dlsease (ICD9 450-498), +15% (55% £, 010 42%), prsumonia (ICDS 455434
& 507}, +11% {56% Cl, ~3 v +27%, and cardiovessular dleanse (1ICD5 360-848), +10% {(35% LI,
B 10 14%). Thosa resuits arg somewhat higher than proviously mparied sssaclatione, and they add

. tothe bodyof svidance showing that particuiate gailution is sascoiated with increasad dxlly martal-

Iy at current levels in the United Slnies.

AM REY RESPIA DI 1992 165:400-404

cently in Santa Clara, California (11).
These studics have used optical measures
of particulate concentration that are non-
linearly related 1o gravimertric particulate
mass concentrations in a site-specitic
manner (12), making comparison with
aurrendy monitored particuiate concen-
trutions difficulr, Studies using direct
gravimeltic measurement of particulare
concenlrations in the United Stages have
besn limited by the avery-sixth-day sam-
pling schedules for most particulare mon-
itors, A recen? report has found a signifi-
cent associztion between total suspend-
ed particnlates (TSP} and daily torai
moriaiity in Steubenviile, Chie, for the
period 1574 1o 1684 (12), Again, the TSP
association was independent of SO, but
nol vice versa. This report presents an
analysis of daily votal and cause-specific
mortality in Philadelphis, Pennsylvania,
compared with daily TSP and SQ; con-
centrations for § yr.

Msthods
Daily deaths In the ity of Philadelphia (popu-
lation, 1,688,710 in 1980) (14) were extracted
from mortality tapes from the Naiipnal Cen.
ter for Health Statistics for the calendar years
1573 to 1980, Deaths from aceidental causes

(Internazicnal Classification of Disease Ra-
vigion, [CDG 2 300) were excludad, as were
all deaths that occurred outside of the cltw,
Daily sounts of total momality, mortality in
persons younger than 65 yr of 2ge, and mor-
tality in persons 65 yr of 2ge and older were

(Recerved in original form Apri & 1980 uad in
revised Joarm July 26 199])

: Froen the UL 3, Environmentd Protection Agane
oy, Washingten, DC.. 2ad the Envitonmeatal
Epidemiology Program, Depariment of Environ-
menial Healih, Harvard Schoe! of Public Healih,
and Channing Labomlory, Harvard Medica! Schoct
and Brigham and Womea's Heospilal, Bosion,
Massachusers, X

! Supparted {n pars by Gran:s E5-00002 eud ES+ 4
01108 from the National Insutute of Environien- 4
tal Health Sciences, by Contract RP100] with tke ¢
Electric Power Reserrch [rytitura, and by Cooper-
auve Agreement CR-511650 with the Environmtn- 3
el Proweton Agency.

> The views expressed in this epon are those of §
the authors, and they do not neeessarily represenl o
those of the US. Environmental Protection Agen: 3
vy, the Narional Institure of Environmental Health 8
Sciences, or the Elestric Power Research [nslittie. i

* Correspondence and requests for reprioct
snould be gddressed o Dr. Douglas W, Docker), 2
Enviroamentzl Epidemiology Program, Harvard 3
School of Public Health, 665 Huntingion Ave, Boi- 3
ton, MA 02413, .
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computad, Towa! meriality was also subdivid-
¢d by cause of death. The choice of ICD code
zategories represents @ rade off berween spea-
ificity and sufficient cases (o allow a separate
analvsis., The causes analyzed were ppeumo-
na (ICD% 480486 plus 507, [CDE 480-488),
chronic obstructive pulmenary diseass
{COPD) (ICDG 450-45¢, [CDE 450.453 nlus
§18.7), cardiovascular disease (CVD) {ICD
330448}, and zancer {ICD [40-208), Cardio-
vasguiar disease accountad Jor 45,99 of the
deaths in Philadelphia during this pericd, can.
car for 21.8%. pneumonia for 3.0%, and
COPD for 1.9%.

Daily morality was marched 1o the 243
samples (midnight (o midright) of TSP angd
S0, concenirations. Al popelation-based
monitors. defined by Environmenial Protec-
tion Agency {EPA) sampler descriptions (15)
within the 2ity of Philadelphia. that 5. not
including the suburban communities, wersin-
cluded. Data wera ratrieved from the sation-
al aerometric data banks of the EPA (16), For
ezch day, TSP and 5O, from all available
monitors wers averaged to produce acirywide
mean, For TSP, daily samples wers routinely
collecres at two monitars (1501 East Lyzom-
ing and Community Health Services Build-
ing) supplemented by sampling svery sixth day
at several additional sites, SQ; daily samples
were collected at as many as 11 sires, On azy
given day, an average of more than seven
monitoring siles contributed data 1o the city-
wide mean. For TSP, citywide means were
availabje for 2,726 days ($3.3% of 2,922 1012l
days), and for S0., 2,706 davs (92.6%).

Thisanalysis spught to replicatz the associ-
2tuon betweenl particulate zir polluticn aad
daily mortality that has been reported onda-
ta from Steubenville, Ohio (13). Age-stratified
analyscs were then performed, along with
anaivses of ¢ause-specific mortality. )

Daily mortglity {5 a count of a rare svem
and was modeled by Polsson regressious.
Daily mortality was fit to a model] ineluding
seasonal indicators and weather variables that
explained as much of the varizton a< possi-
bla Air pollution variables were then added
to this model. Therefors, a mere exploratory
approach was adopted with respect 'o model
fliting with the season and weather terms since
the goal was not 1o tas! specific hypotheses
abour weather but rather to consstvatively os-
timate the association with air polludon,

During the period of study There was a de-
cline in ¢ardiovascular momality rates in the
United States. This was expectad to result in
z downward trend in mortality over time,
There was also a slight drop in the popuia-
tion ¢f Philadelphia during the period. To
sontrol for this, indicator variables for «ach
vear af the study wera inclided in the models,
as well a5 a contnuous time varizble
parameterize a contnuous desline within year,
Theiuial analysis of weather variabies con-
sideted 24-1 mean emperature and dew-polnt
wwmperature, indicator variables for hor days,
ccld days, humid days, and hot and humid
days, seasonal indicator variables, and inter
action terms belween season and the weatlier
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variables, Weather variables on the day of
recorded death and the prior day were con-
sidered, 2nd the squars of wemperztiure znd
dew point were also considered for cach day.
The delinitinn of hot, cald, znd hurid days
was ipitially set at the ninety-fifth percentile
{fifth percentile for cold) and then varied to
find the definition wiih the greatsst sxplana-
OTV POwer,

The Poisson model was estimated using the
generalized estimating equations of Liang and
Zz2ger (17, 18). In these modeis, asin a clessic
Poisson modsl, the logarithm of the expect-
ed nimber of deaths Y is given by: log[EY)]
= X, where X is the mzirix of covariartes,
B is the regression coefficients, and E denotes
the expected value nzddinon, anavioragres-
sive covariance structurs is assumed, modei-
ing the serial correlation often found in long-
time series, Tne approachof Liang and Zeger
incorporates the covariance struciire in the
estimation of the regression ceefficients as
weil as their varianges, giving more efficient
astimates of the parametesrs, Because of (ke
computational eomplexity, models wers inl-
tially developed using simple Poisson ragres-
sion, anZ final models wers then estimated
using the methodelogy of Liang and Zager.

Rasults
Thedistribution of 2ir pollution, weath-
er, and daily morelity in Philadeliphia
during the study pericd from 1972 o 1982
isshownintzble 1. Anaverage of 48 per-
sons died each day in the ¢ily. Approi-
marely 65%s of the deaths were in those
clder than 65 yr of age, Excepl for car-
diovascular and canger diseass, counts
for the individual cavses of death were
Tow,

In inidal analyses of weather factors,
hot days {mean > 80° I}, previous day’s
mean temperature, mean dew point, and
winter termperature were significant pre-
dictors of daily moraliny.

VWhen TSP was included in the above

Huntingren Kinko s—
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model, particuiates on both the surren:
and the previous dav were highly signifi-
cant predictors of daily morality, with
zpproximately egual coefficients. The
mearn TSP of current and prior days was
a stronger predictor than that of either
the current or the previous day, and the
2-day mean was used insubeeguent anai-
yses, Thecaefficlent of TSP (ug/m?) was
0.00066] = G.00013). Currear day and
prior day SO, measurements (ppb) werz
alse significant predicters of daily mor-
tality. Again, the 2-daymean wasthe besi
predictor (§ = 0.00132 =+ £.00029C;.
Whern both pollutants wers considered
together, TSP remained significant (f =
0000497 = 0.000179), whersas SO, be-
came insignificant and substamiislly re-
duced in magnitude {(§ = 0000585 =
0.000403}. To test the hypothesis that TSP
was serving primarily as a vecier (o de-
Iiver SO, into :he respiratory traci, we
dividad the sample into days below and
days above the median (i% ppb). The
coefficient of TSP during the low SO,
days was 0.000707 = 0.000238, When
S0, was above |8 ppb, the coefficient of
TSP was 0000645 = D.000{87. Hence,
ng evidence of an inisractive effec: was
found. This parallels results from Lon-
den {19},

The association with TSP was not
strongly confounded by varizbles in
season and weaihsr, The estimated
coefficient for TSP withour controlling
for these variables (B = 0000664 =
0.000129) was only slightly different from
the complete model estimates. Similar-
Iy, adjustmeni for day of the week slightly
increased the sstimate for TSP (B =
0.000725 = 0.800135).

The association of mortality with in-
dicators of quintilss of TSP compared
with the iowest gquintile were evaluated.,

TABLE 1

SISTRIBUTION OF QALY MORTALMY COUNTS, WEATHER, AND
’ AR PCLLUTION I8 PHILADELFHIA, 1875-1880

855

L9z 0% 25494 §0en TEoL G MEan

YWeather

Tamperaturs, *< 25 3a 49 58 71 7 BS 54.8

Daw Point, *F 3 i5 28 44 L 22 73 428
Alr podigtants

TSP, ug/m* 37 43 5& 73 23 "7 132 772

SO, ppt 5 a 42 18 27 38 &3 1.2
Mortality, sesthg/day

Tetal 35 a7 42 48 54 =] =3 45,2

ALe < BS yr ] 1 14 17 20 23 23 189

Ape » 65 yr 21 23 25 34 a5 40 24 31.3
Canse-spacific mortaiity, deatha/cay

Cardiovassuiar 13 13 12 22 28 3 o) 21

Cancar 5 8 ] 10 13 1 18 105

Prsumsnia Q 0 [+ 1 2 3 4 1,44
WCh{cnic obsitusiive Suimonary disease i ¢ s} 1 1 2 2 .89

304 338 3287:F %/11
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Fig. 1. Relative nsk Sfaeathin Phllagsibhia by quintile
of tetal suspended pErticuiaias commiiing by fagras-
sion for year of glUdy. tMe trend, and weather

A sireng indication of a dose-dependen:
incrzase in morwalisy was found (figure 1),

Whan mortality was considered sep-
arately for those older than 65 yr of age,
the impact of TSP was substantially high-
sr (§ = 0.000910 = 0.Q00![6]) than for
the younger population (§ = 0.00027]
= 0.000206). When morrality was ana-
lvzed separately by cause, the largest ef-
fegt was seen for COPD {f = 0.00178
= 0.0008%), followed by prneumonia {3
= 0.00102 = 0.00070), and cardiovas-
cuwlar disease (B = 0.000921 = £.000183),
In contrast to these causes, which had
effect estimaizs higher than that of 10tal
moriality, the relative risk for cancer was
substantially lower than for total mor-
tality (B = 0.00036] = 0.000238), Thesc
differantiat affects are illustrated in fig-
ure 2, which shows the relative risk of
death for a 100-pg/m? increase in TSP,
for 1otal mortality, cause-specific mor-
rality, znd the age-stratified associations,

vll-28-34
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Discusegion

Asin previous repornts of New York City
mortality analyses (20, 21), hot days were
associaled with increased mortality in
Fhiladeiphis. During cooler periods, iz,
the winter months, increases intempera-
Iire were protective against mortality.

During the period of this stedy, the ref-
erence method for suspended particulate
concenirations was TSP, The Natiopal
Ambient Air Quality Standard for TSP
was an annua! geomeiric mean of 75
pg/md and & 24-h mean of 260 ug/m’.
Annual geomertic mean TSP concentra-
tions (72 pgsm?) wers ¢lose 1o the stan-
dar2, but there was only | day above tha
TSP signdard during the study period,
the two highest values bejng 380 and 222
pg/m?® In 1984 {22), the refersnce meth-
od was changed (o define an uppzr size
cut for pardcnlzie martter of 10 pm aero-
dynamic diamsater (PM ). Ne PM,, da-
ta were collected during this peried, but
the EPA collected inhalable particulates
every sixth day for the 1978 1o 1582 peri-
od at six sites [ Philgdelphia with an up-
per size cut of 15 um {PM,,). Ozkaynak
and coworkers (23) reported that daily
PM,; was equal to 81 = (%o of TSP for
these samplas.

The finding of = significant associa-
tion berwean TSP and daily mortality
rates al commonly observed levels of ex-
posure confirms the results that have been
reporied from Steubenville (13). It is alse
consistent with the analvsis of Wyzga (24)
who found coefficient of haze, zn opli-
cal measure of particulates, was associat-
ed with daily mortality in Philadelphia
inthe 1960s, A more recent analysis {11)
using ccefficient of haze found a signifi-
cant association with daily monality in
Sanra Clare, Californiz, during a peried
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when particulate matter less than 10um
{PM ) concenirations rarely excaeded
that of the ambient air quality standard,

A striking similarity of effect sizes is
seen berween this study and espisods
studies at high concentrations. It is gener-
ally accepted thar particulate ai: pollu-
tion was responsible for the dramatic in-
crease inmontality in London during the
fog of December 1952 (23). In the Lon-
don Administrative County, the death
rate during the period December 610 §
was 2.2-fold elevated over the death rale
during the period December 210 5. The
mean concentration of particles (mea-
sured as British Smeke) was somewhat
morethan 1,200 geg/m* higherinthe szc-
ond period. At these high consentrations,
TSP and British Smoke are essentially
identical. Assuming the same relative risk
model that was 2pplisc in this report and
in the Stettbenvilie analysis, that corre-
spands to a coeffizient of slight]y more
than 0.00086, essentially identical io the
results for Phijzdelphia that are report-
ed hers. The similarity of the slope ssti-
mates across such a large ranges of =x-
posure, including & peak period whers
causality ef the moriality relationship is
nOL guestioned, strongly suggests that as-
socigtion at lower concentrations is like-
wise causal,

The dose-response relationship indi-
caled in figure | shows that thisrelation-
ship is not resiricted 1o high TSP days,
which might be characierized by inver-
sions and/or other high exposures, but
rather continues across therange of TSP
<oncentrations.

The independence of the moriality ver-
sus particulate asseciation from con-
founding bv SQ,, whereas the 8O, associ-
ation wes substantially reduced upon in-
clusion of TSP, is also consistent wit
the findings from Steubenville {I3), Lon-
don {5}, and New York (10).

If daily air pollution is affecting daily
mortality at these concentrations, it must
be by further compromising the health
ol persons who are already at significant
risk of dying. This suggests that the ef-
fect size should ba greater in the elderly.
In this study the impact of an increase
in TSP concentrations was abour three
times as greal in persons older than €5
yr of age as in persons younger than £5.
Although all persons with serious illness
may be put at further risk of death by
2 respiratery insult, one would experct the
increased risk 1o be greater in those whose
major risk factor is respiratory disease,
In Philadeiphia, the TSRassociated in-
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creased risk of COPD mortality was tri-
pietheincrease in all-cause morwziitv. In
contrast, the percentage increase in can-
cer montalitv associated with particuiate
pollution was only half the percentage
increase in all-cause morality (figure 2).
The pattern of increased montality in
Philadeiphiz is also consisient with the
pattarn in the London smog episode of
1952 {23). Total mortality was elevated
2.6-fold during the smog week, but bron-
chitis deaths were elevaied 9-fuid. The
increase in total mortality during theepi-
gode was zlsg higher for the elderly.

Only a2 small fraciion of deaths have
respiratory conditions defined as the pri-
mary cause, The physiologic reasans for
the zssociarions between total mortality
and air poilutien in the current or previ-
ous day are not obvious. Schimmel and
Greenberg (8) have suggested that air pol-
lution acts as an additional stress. simi-
lar 10 other envirommen:al stresses such
as Meat waves, on subjects with preaxist-
ing respiratory or cardiovascular prob-
lems. Bates {26} has recently suggesied
three specific mechanisms by which re-
spiratory conditions assecizted with
acute air pollution exposures could con-
iribute to cardiovascular moriality, First,
acute bronchitis and bronchiolitis may
be misdiagnesed as pulmonary edema.
Second, air pellutants migh: increase
lung permeakbility and precipitare pulmo-
nary edema in people with myocardial
damage and anincreased left atrial pres-
sura. Third, acute bronchiolitis or pneu-
moniz induced by air pollution, in the
presence of preexdsting heart dissase
might precipitate congestive ieart failure

Patianis with COPD would be expec:-
«d to be particulariy at risk, Such patients
almost universally suffer from ventla-
tion~perfusion inhomogenisty. Hence 2
disproportionate ameunt of their respi-
ration ocecurs in a small part of their
Tungs, and it iz in this portion where the
partcuiats exposure will be concentrat-
ed (26). The combination of greater ef-
fective dose in the portion of the lung
that remains funciional and decreased re-
serve capacity should enhance any re-
sponse 1o particulstes in subjects with
COPD.

If acute exposure to particulates in-
creases mortality, cne would also expect
to find associations with elevated mor-
bidity. In fact, particuiate exposure has
been associated with increased hospital-
izazion for respiratory illness, and with
other svidence of respiratory morbidity.
Pope, in two rmecert studies (27, 28),

$11-28-34

demonsirated an association between in-
halabie particles and hospital admissions
for respiratory illness in Utah, Bates and
Sizie (29) have reporied that sulfate par-
ticulates were assaciatsd with hospiml ad-
missions for raspiratory conditions in
southern Cataric. Gross and coworkeTs
(30 found respirable particles associat-
ed with hospiral admissions in Israel. A
weaker association with emergency room
visits was reperted in Steubenviile by
Samet and collezgues (31). Wichmann
and coworkers {4) reported increased hos-
pitalization and ambulance calls during
the European smog episode.

Exposure to particulates has also been
associated with increases (n respiratory
symptoms in a diary study of patients
with COPD (32). At lower levels of ex-
posare, a seriss of analvses of data from
the Bealtk Interview Study have repeort-
ed zssociations between particulaie ex-
posure and respiratory symploms severe
enough to restrict activity {33).

Altnough associations with iliness in
children are not directy relevans t¢ health
effects in adults, these can provide [n-
dirsct support by demonsirating the as-
sociarion between low level particulate
sxposure and increased rates of respira-
tory illness. Schwartz and coworkers (34)
have reporied an association between
PM ., concentrations znd daily retes of
lowsr raspiratery symptoms in a diary
study of school children in which PM,
concentrations were well below the amt-
bienr standard at all times. Dockery 2nd
collezgues (35) have also reporied an as-
socialion beiween annual average PM,,
and acute bronchitis rates across six cit-
igs. The effect was rmuch greater in ¢hil-
dren with a nistory of wheezing. These

tudies suggest that particulate potlution,
even at low concenirations, exacerbates
chronic respiratory conditions. This pat-
tern is consistent with the increased rela-
tive risk of mortality associated with par-
ticulate poliution among persons with
COPD in this study.

In summary, the associaton of par-
ticulate air pollution with daily totat mor-
tality in Philadelphia is quantitatively
similar to resuits in cther communities
in the United Stztes and in Europe
Moreover, the association is sironger
ameng the elderly than among younger
subjects, and It is stronger for respirato-
ry causes of death compared with rotal
mertality and cancers, Given the con-
sistency of thesa indings, and the coher-
ence of evidence {rom morbidity studies,
the association reportad here s likely o

——————
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Lo Cae. . Additional studies will remain
useful in confirming these associations,
particuiarly in communities with dally
measurements of not only the mass con-
centration of particulales but alsg chem-
ical charactarization of their compesition.

Refarences

1. Evelyn J. Fumifugium, or the inconvenence
of the aer and smaake ¢f London dissipated. [n:
Lodge IP Jr, d. The smeake of Londom twa
prophecies. Elmnstead, NY: Mazwell Repriat Co.,
1569; 33,

2 GCraunt 3, Nziorel and polideal observalions
made unon the bills of monality. Londen, (862,
Saltimose: Johns Hopking Press, 1§35,

3. Bomblecombe P. The big smoke: 2 history of
air poilution in London since medieval times, New
York: Methuen, 1987; 183,

4. Wichmann HE, Mueller W, Allhofll Pl o/
Health sffects during 2 sthog episode in West Ger-
many in 1985, Environ Health Perspect 1935,
7$:89-59.

S, Schwanrz J, Marcus &, Morality and air pols
lutlon in London: a titne series amalysis. Am d
Epidemicl 1590, 131:185-54.

8. Mazumdar §, Schimma! H, Higgins [TT. Rela-
tion of daily mortality w air pollution; an analysis
of 14 Loncon wintears, 1938-58-1971/72, Auth Eo-
viron Health 19825 37:215-20.

7. Marun AE, Bradley WH. Mortality, fog, and
aumospheric pollution: an investigaton during the
winter of 1958-59, Monthly Bulletin Minisiry
Health Public Health Laborutory Setvics 1860
19:56=T2,

2. Schimmel H, Evidences for pessible acuts health
affscts of ambient 2ir noilution from tme serics
enalysis: msthodological questions and some new
resuits baszd on New York City daily mermlity,
1963-1976. Bull N Y Acad Med 1978; 54;1052-108,
3, Schimmel B, Greenburg L. A szudy of the rda-
tionship of pollution to mertality. New Yorx City,
19631968, J Air Polut Control Assec 1972; 22:607,
(0. Schivunel H. Murawski T, The relaticn of
air pollution 1w mertality, J Oezup Med 1576 18:316.
11. Fairley D. The melationship of duily mortality
(o suspended particulates in Sanw Clara County,
19801588, Environ Hexlth Perspeet 1990 3%
115-68.

12. Holland WW, Benne: HE, Cameren IR, eral
Heaich effects of particuiars pollition; tEappraie
ing the evidence Am J Epidemiol 1575 G
525655,

13, Schwartz ], Dockery DW. Particylate air pol-
lution and daily mertality in Swzubenville Chie.
Am J Epidemiol 1992: (In Pressh

14, Bureau of the Census, 1930 Census of popo-
laton, Voleme I: Charactardstics of the population.
Chapter Bi Oeneral population chammeristics, Par
£0: Pennsylvania. Washington, DC: LIS Depart-
meat of Commerce, 1930 (PCBO-1-B40) £56.

15, 1.8, Environmental Protection Agency. Dies-
tory of air quality menitoring sites active in 1577,
Reserrch Trangle Park, NC: Offics of Afr Quality
Planning and Standards, (EPA-450/2.78-048), 1978,
16, Nehls GJ, aAkiand GG Procedures for han-
dling asrometric daw. J Air Pollut Control Assoc
1973; 23:180=4,

17. Liang KY, Zzger SL. Longitudinal data anal-
ysis using generalized linear models. Biomenika
1986: Tal3-22

8. Zeger SL, Liang KY. Longiwdinal data anal-
ysis for discrate and continuous oRICoMmes. Biomet-




SENT BY: 546367
824

rics 1986: 42:]21-30.

18. Scwhartz J. Reply 10 lc:::r to editor, Am )
Epiderniol 199]; 133:823-37

20. Buschley RW, Van Bl’L.g_,"‘ I “‘rupm LE er
al. Hezt isiand-death isla~~" Tmwiron Res 1971
$:85-52,

21, Marmor M. Heat wave mortalicy jn New York
City, 1545 10 1970, Ak Enviren Health 1975;
38:130-6. o -

22. Environmenie] Protecion Agency. Proposed
revisions to the nation’s ambient air quality stams
dards for paniculate mauer. Fed Reg L584; 45:
1C4QE-35,

23, Ozkaynak H, Schatr AD, Thursion GD. Iseacs
RG, Husar RBE. Relationship betwesn astoso] ex-
tinction ¢oefficients derved from atrport visuul
range observations and ahtzrmadve measurss of air-
borns partiais mass. J Alr Pollut Control Assoc
1585, 35:1176-85.

24, Wyzga RE. The effect of air pollurion upon
morality: a consideration of distributed [ag models.

111-28-381

(OPM : HunlingIom

J Am Stal Asou iy ED TRE3-TR
25, Logan WPD. Mortality in the Landon fog in»
cident, 1882, D ancer 1953; 244:336-3,
26, Bates DV, —:;a_ﬁ ndiees of adverse effecis
of alr pollution: 1he quasuon of coherenes, Prasent.
od at Air and Wisiz Menegement Anacation Mest-
ing, Vangsuver, BC, Juns 1891,
27, Pope CA LI Respiratery disease associared
with tommunity ai; polluten and a steed mil, Utah
Vallzy, Am J Public Health 1989; 79:623-8.
28. Pope CA Tl Respirarory hospizal adrissions
associated with PM,, pollution in Urak, Salt Lake,
and Cache Valleys, Arch Env:mn :-Ica;.. h 1851
46:90~7, -
29. Bates DV, Sirto R. Hospital admissions and
air pollyrsnte in souihcrn Ontario: the scid sum-
mer mare effect, Enviren Res 1987; 43:317-31,
30, Gross §, Goidsmith JR, Zangwill L, Larman
S. Monitoring of hospital emergensy rpom visits
2 mcthod for detecting heatth affecis of environ-
mcn&:d exposures. Sei Towa] Enpviren 1984 32:

2A8-302,
11, Samer i, Speizer FE, Bishop Y, Speng!:- i,
Tris BG Jr ‘I'b: relationshin belwesn 4ir poliy.
:ian and ornergency room visits in an industrial com.
munity J adr Pollot Conmol Assos 19815 3123640,
32, Lawiher P, VWaller RE, Henderson M. Ajr
pailution exacerbatiens of bronchitis, Tharax 1370
25:525-9.
33, Dirrg B, Rothselild 5, Aldr pollutionand agute
Tespiratery morbidity: an ohservauonal study of §
muldpie peilutanes, Environ Res [989; $0:238-47,
M, Schwaniz ), Dockery DW, Ware JH, eraf Acils
sffects of acid asrosols an respiratory sympiom
reporting in children. Alr Pollut Comunl Asoe
(Preprint no. 89.92.1, 1389,
32, Dockary DW, Spoizer FE, Stram DO, Ware
JH, Spengler ID, Effects of inhaiabls particls og
respiraliory health of childrzn, Am Rev Resgir Dig
1389, 139:587-54.




SENT BY: 346367

cess io all LailEFA branches,

Native AmericarMcibes would be
treated as states for the pwpose
of operaling their Natiuns! Poliu-
tion Discharge Zlimination Sys-
te.  /PDES) permit and sewage

. slucge management programs un-
der the Clean Water Act, accord-
ing ta a rule EPA proposed March
10, This ruiz would estatlish eli-
pibility requircments for Native
American tribes that elect to ap-
ply for authority over NPDES and
state sludgs management pro-
grams, similar to requirements of
sgveral states. A tribe granted this
authority would apply it within
its federal reservetion. For more
information contact Wendy Miller
at {202} 280-3716.

New Jersey no longer will ap-
prove “bubble” permits, and
those in farce will not be renewed
after they expire, according to
stale Department of Envirnnman-
tal Protection (DEP) rujes issued
March 2, Bubble cormits aliow
industrial facilites in an area to
“trade” emissions so that the area
compligs with valatile organic
compounds {VOC] emissicn stan-
dards. For example, if the com-
bired emission levels of facilities
{n an area—some abovs the limit,
some below-—equal less than the
limit, the arsa {pr bubble) is said
to be In compliance for that in-
dustry. In the future, cach facility
must meet the standards. DZP es-
tirates that eliminating bubble
permits will raduce YOG ermis-
sions in the state by 5.5 1ons/day.
For more datail, see Lie New jar
sgy Begisier 1992 24 N.J.R, 792,

Funding for clean coal technol-
ogy research in Illinois has
reached §1.1 billion, which has
been spent or earmarked for
spending by 1993, The funds
come from the U.S. Department of
Energy, the Illinois Department of
Energy and Naturzl Resourcas,
and private sources. To be eligible
for funding. 8 project must use
high-sulfur [lineis coal a5 its pris
mary feedstock; use {nnovative
techinelogy thet has comrersial-
scale prospects: offer economic
benefits to Hlinois: and meat a]]
state and federal salid, liquid, and
gasacus discharge and emission
stendards. Frojects include mild
coal gasificatien demonsiration,
cambined-cyzie power genara-
ton, conversion of NO, to niro-

843 Environ, S&. Techrol, Vol 25, Ng. 5, 1962
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ulfurization.

New York state propesed Super-
fund rules that redefine the “sig-
nificant threat™ waste sites pose
to the environment. Under the
new definjtion, a significant
threat means that waste at a site
will cause significant environ-
rmentel damage or “is reasonably
[oreseeable 1o result in” environ-
mental damage. Damage refers to
injury to, or Lupairment of the
use of, the environment. The goal
of restoring sites to their condi-
tions befors dispesal cocurred
also is being clarified. These
moves bave long been sought by
the state's business community.

~ Environmental groups also re-

ceiva consideration: Previous reg-
ulations only “encouraged” pub-
lic participation ir seiting up
remedial processes at 2 site; in the
future, public participation will
be required. For more information
and s copy of the revised regula-
tisns, conlact Bruce Bentley, De-
partment of Environmentel Con-
servation, 50 Wolf Read, Albany,
NY 12233; {518) 457.0844,

The District of Columbie, Mary-
land, and Virginia bad been con-
sidering imposing “California
rules" on sutamobils emissions.
As of mid-March, their resslve
seemns 10 have faltered somewhat.
District officials now ask whether
the environmental benefits would
be worth the cstimated additional
costs ta consumers of $200-51000
& car, not to mention additisnal
administrative and enfercement
costs 1o the city. The Virginia leg-
islature sent the issve back for
cne year's study. Maryland was
Inore “gung-ho" about imposing
California rules, but became mors
cautious as 3 result of develop-
ments in the District and Virginia.

VIEWPOINT

Huntington Kigko 's—_

“The massive destruction of the
Amazon rain forest is neither wil-
ly-nilly nor accidental,” charges
econemist Michael Drohan of The
Pennsylvaniz State University
[MeKceespert, PA). “1t has been &
well-planned*campaign . . . that is
still being carried on despite an
international crusade.” One rea-
sun Drohan advances is that parts
of the Amazon rain forest contain
enormous untapped mineral
wealth, particularly aluminum,
copper, iron, mangeness, nickal,
and Un. “Smelting iron ore re-

30% 538 3287:

miles of forest 1o suppTy LhATRG

for blast fumnscos L DioR4n porg s ©
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ouL “Generating electricity 16 rémy -

Zuce bauxits to aluminum has &

<erianded flocding énormots ar=. .

e2s of tha Amazon's main TiBEE .. .

taries.” Drohan adds; “The'short™, =+

term windfalls fromy precious

woods, land speculation, and

ranching are high. Sinzs in capi-

talistic ecenomies, the shert tarm

is of paramount importanre, the

destruction of the Amazen rain

Jorest is Ykely to continue.” Dro-

ban believes that the total de~ .

struction of the Amazsd Tain far-<

est by the snd of the cantury is . "~

entirely possible. L e
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Alrborne garticulates at levels '
considered safe by EPA may in _
fact help kill thousards of people
in the United States annually, .
accerding to a new sludyp'ug'-j' -
lishod in the March American o
fieview of Respiratory Disease. 40
The study, based on eight years'pf *
mortality and pollution date Fom . -
Philadelphia, found that for avery”™
10C-pg increase in fotal sus™ " °
pended particlps (TSP) per m?,~  +»
death rates increased 10% for city
residents over 65 and 3% for ‘

younger residents. ﬂ_eugia_‘;g '
Began to increase whon T3P lev- .;\./

-

sls were as Jow 2s a third of the BN
current ErA stapdard. Iv some | (-
cases, say the researchers, the pol- .
lution hastsns an imminent death ®
but for roany it may be the differ-
ence between surviving or suc-
cumbing to a health crisis,

The first evidence that the ozone =
hole affects life has beer reported
by scientists fom the University
of California at Sants Barbara and.
the University of Hawail. Studias
in Antarctics’s Bellingshausen -
Sea during 1990 found tha! phyio-
plankion expesad to higher levels
of UV light suffered as muchasa ~
12% decrease in their growth rate,
which zorresponds 1o 25 much as

2 4% drep in agnual phytoplank-
ton production throughoul the
Antarchic region. Thz measure-
menis wers mads during a six-
week period in an area where the
odge of the ozone hole swept back
2nd forth over the region. T

TECHNOLOGY

“Zspping” wasle streams with a *
1.5 million-V pulsed electren
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st to Dust;

Particulates- o .zt sized air pollutants,
incluging oot ana suifates — inflict much
more harm than previously thought. 2c-
cording to a series of new studies. By
correlaling daily weather, air pollutants
and moertality in {ive UA cities, a faderal
scientist has discovered that nonaccidgen-
ial death rates tend to rise and fall in near
lockstes with daily levals of particuiates
— bat net with ether pollutants.

_ Because ths correlation held up even
for very low gust Jevels — (g one gity to
just I3 percent of the federal limit on
particulales — these analyses suggesi
that as many as 63,000 {LS residents per
vear may die [rom breathing particulates

t or below legally allowed | 22ys
epidemiologist Joel Schwartz of the EPA
in Washington, D.C h

Confirmation of the new findings by
olher researchers would make airborne
particulale levels the largest known “in-
voluntary envirenmental insult™ 1o which
Americans are exposed and wouid
strengthen the case for tightening
the federz] particulate standard, save
Sehrwart, who described his analyses
last week in Arlington, Va,, at the annual
meeting of the Society lor Oecupational
and Erdironmental Heaith.

“I've never thought that [airborns] par-
ticles wers terribly important by them-
sglves = at least not at these levals,” says
David ¥ Bates of the University of British
Columbiz in Vancouver But Schwartz's
analyses have won him cver Bates says
the new siudies represent a “tour d-e
foree® — one *with tremendaus power”

Early last year, Schwartz and Allan H.
Marcus of Battelle Memorial Labora-
torias in Research Triangle Park, NC.,
pubiisied data on 4 London winters,
showing a *likely cauvsal™ relationship
betwesn daily mortality and daily eleva-
tions in so-called “British smoke" — a
roughly quantifiabla gauge of airboina
particulates. They locused on London
because the city measures its particulate
levels daily Nearly ajl U.S cifies measure
particuiates only every sixth day — too
infrequently, Schwartz says, to identify
acute changes in mortality

YWhite apaiyzing the Lendon data,
Schwartz learned that Phifade iphiz and
Steubenville, Ohig, had 10 years worth of
daily particulate readings. He iooked at
theirweather, pollution and daily mortal-
ity, and again found a clear s:aqsncalfy
significant association between in-
creased “total suspended particulates™
one day and elevated mortality the naxt,

“Part of the reason nobody found this
assexciation before is simply because the
statistical techniques required 1o do the
anatysis [for small populations of data
sats] are quite diificult” says €. Arden

212
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Pope. an environmental economist at
Brigham Young University In Prova. Utah,
Schwartz “is 1o my knowledge the lirst o
have applied them to mertality and air
pollution data” Pope says, "and hedidan
excellent iob”

in 1987, EPA switched from requiring
the measurement of all partides sus-
pended in the air 10 assaying only the
respirable fraction — particles with a
diametar Of 1 microns or less. Schwartz
identified two oities that had complieg
dailylogs of these "PM,,” data for oughly
a year: 8. Louis and Kingsion, Tenn. He
also correlated the type of daily “visibil-
ity data compiled by airperts with av-
ery-sixth-day particulate data for Detroit,
producing a computed estimale of De-
trodt's daify particulate levels.

In anaiyzing the data for these thres
cities, Schwartz found exactlly the same
trend icentified in London, Steubenviile
and Philadelphia. Daily particulate polfu-
ticn correlatad with mortallty rates,
while sulfur dioxide —a gaseous pollutant
long suspected of affecting morality —
showed no effect, Moreaver, the magni-
tude of the particulates’ effect on mortal-
ity proved nearly identical in each LS
city: 3 roughly § percent increase in
deaths for every 100 micrograms of totad
particulates (or roughly 50 micrograms
ol PM,) per cubic metar of air.

Such a uniform impact per given

e
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change in exposure — in five LS cities
with vastly diiferent sizes, climates and
mixes of air pellutanis —~ argues “vary
convincingly, both epidemiologically and
tatistically” that the observed correla-
tions are real, Schwartz asserts.

His Philadeiphia data aiso indicate that
people who appeared to syccumb 1o the
particulates tended to be elderly and
already quite sick, usuajly with respira.
tory disease. For every 100 micrograms of
pariiculales per cubic meter of ain
Schwartz found that the risk of dying
increased by 32 percent frem emphy-
sema, S percent [rom oather chromnic
cbstructive lung diseases (such as bron-
chitisand asthma), 12 percent [rem pney-
monia and about 9 percent {rom cardio-
vascular disease, Previous studies had
IInked increases in airborne particuiates
with children’s respiratory symploms
and hospital admissions for bronchitis
and asthma (3N: 5/6/89, p.2T7).

The new findings alsoc suggest that
particulates are mote loxic than smneog
oene, says Bart D Ostra, chiel of air
pollution epidemiolcgy at Calilornia's De-
partment of Health Services in Berkeley.

But exactly how particulates mignt
contribute to mortality remains un-
known. ° have no idea what the mecha-
nisimis.” says Bates, achest phiysician and
air poliution epiderniclogist. *Nor has
anhyone slse’” =L Raicff
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TELEFAX (304 §22-530&%
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80C UNITES CENTER
BEQQO VIRGINIA 5TREET, EAST
CHARLESTON, WEST VIRGIN|A 25301

CAVID M. FLANNERY
DIRECT DIAL NO, (304) 347-B352

Novenber 29, 1554

G. Dale Farley, Chief

Office of Air Quality

West Virginia Division of
Environmental Protection

1558 Washington Street, East
Charlestecn, West Virginia 25311-255%

Re: Proposed 45 CSR 2 - "To Prevent and
Control Particulate Air Pellution
from Combusticn of Fuel with
Indirect Heat Exchangers"

Dear Chief Farley:

The following comments are offered on behalf of the following
crganizations regarding the Cctober 21, 1594 proposed 45 CSR 2 "To
Prevent and Control Particulate 2Air Pollution from Combusticn of

Fuel in Indirect Heat Exchangers."

Appalachian Power Company,
Elkenm Metals Company,
FMC Corporatioen,
Monongahela Power Company,
Ohio Power Company,

Union Carbide Ceorporation,
Virginia Electric and Power Company,
and the
West Vlrglnla Manufacturers Association

These companies and the trade organization have been actively
working with the Division of Environmental Protection in an attempt
to update Regulation 2 to reflect current practices with regard to
ageancy 1mplementatlon and current operations of indirect heat
exchangers in the state..

On June 3, 1994 a Petition to Revise 45 CSR 2 was filed with
the Division of Environmental Protection setting forth the
interests and concerns of each of these organizations. These




comments incorporate by reference that petition as it was filed.
We approach the agency with these comments based upon the history
of that petition and meetings with the agency subsequent to that
filing. We urge your favorable consideration of the feollowing
comments and proposed revisiens to this proposal.

Section 1.1. Scope. We agree with the incorporation of
a cross-reference to the compliance determination methods and
procedures previously centained in 45 CSR TP-2 "Compliance Test
Procedures for Rule 2 - To Prevent and Contrel Particulate Air
Pollution From Combustion of Fuel in Indirect Heat Exchangers."

Section 1.6. Incorporation by reference and
determination of stringency. As set forth in the statute under W,

Va. Code §22-1-3a,

« +« « legislative rules promulgated by the
directeor. . . may include new or anmended
environmental provisions which are more
stringent than the counterpart federal rule or
program to the extent that the director first
provides specific written reasons which
demonstrate that such provisions are reascnably
necessary to protect, preserve cr enhance the
quality of West Virginia’s environment cor human
health or safety, taking into consideration the
scientific evidence, specific environmental
characteristics ¢f West Virginia or an area
thereof, or stated legislative findings,
policies or purposes relied upon by the director
in making such determination. In the case of
specific rules which have a technical basis, the
director shall also provide the specific
technical basis upon which the director relied.

Examples of provisions in this proposal that are more stringent
than the federal egquivalent can be found under:

s Section 3.1 concerning the need for an exemption of wet
FGD equipment from the 20% reporting requirement;

¢ Section 8.4 start-up and shutdown notification and
reporting requirements be on a quarterly rather than monthly basis;
and

e Section 9.1 concerning the need for the start-up,
shutdown, and malfunction wvariance to apply to not only cpacity
requirements but also mass emission requirements.

Since no proper justification has been cffered regarding
these provisions, we do not believe DEP has the autherity to make
these regulations more stringent than the federal.
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Section 2.6. Director. This definitien should be
revised to reflect the recently enacted W. Va. Code $22~-5=2(3) to

read,

"Director'" means the director of the division of
environmental protection or such other rerscn to
whom the director has delegated authority or
duties pursuant to sections six or eight, article
one, chapter twenty two of the West Virginia

Code. "

Section 2.12. Heat Input. We presume that the language of
this definiticn was intended to reflect that which was previously
found under 45 CSR TP-2. Specifically the typographical error
found in 2.12.b should be revised to read consistent with the

former rule as follows,

b. _’‘Total Design Heat Input (TDHEI)’ means the sum
of the design inputs for all similar units located

at one plant,.

Section 2.14. Malfunction. The word "an" should be
revised to correct the phrase "sudden and unavoidable failure."

Section 2.22. Pitobe. This term should be deleted and
replaced with the term "pitot tube" to reflect the equipment used
in sampling. _ .

Section 2.1. Visible Emissions Standards. We strongly
support the change to 20% opacity and the inclusion of an exception
for one 6-minute period per hour of not more than twenty-seven (27)
percent opacity, This brings this porticn of the rule inte
conformity with federal requirements and the practice of our
neighboring states,

We would urge, however, that a provision be inciuded within
the visible emission requirements for fuel burning units which
would recognize those units utilizing flue-gas dJdesulfurization
[FGD] eguipment. Application of FGD equipment to a fuel burning
unit generates a plume that has 100% opacity by virtue of the water
vapor present in the plume. It would not be possible to operate a
unit equipped with wet FGD egquipment in a way that could comply
with such an opacity limitation. The federal regulation found
under 40 CFR §75.14(b) specifically recognizes the unique
operational circumstance of such FGD eguipment and exempts such
units from this opacity requirement. There is no justification for
West Virginia to be more stringent than the federal requirement on
this issue. Moreover, the provision simply makes no sense when
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applied to a stack that always has 100% opacity due to the FGD
contrel equipment. We would urge that this regulation be revised
to exempt wet FGD units from the regulation.

Additionally, we would alsec request that upon those
occasions when condensate forms in the stack itself an exemption be
provided.

Therefore, we would urge that Section 3.1. be revised as
fellows,

No persen shall cause, suffer, allow, or permit
emission of smoke into the open air from any fuel
burning wunit which is darker in shade or
appearance than No. 1 Ringelmann or twenty (20)
percent copacity (6-minute average), except for cne
é-minute period per hour of not meore than twenty-
seven (27) percent opacity. This reguirement

shall not apply to units utilizing wet flue-gas

desulfurization [FED] eguipment. Neither shall

this regquirement apply when condensate forms in

the stack itseif.,

Section 3.2. (Compliance with Vigible Fmission Standards.
We agree with the cross-reference to 40 CFR Part 60, Appendix A,
Method 9 for use in determining compliance with the visible
enission requirements of subsection 3.1. We would support the use
of measurements from continucus opacity mcnltorlng systems to
determine compliance; however, such requirement should be
accompanled. by an enforcement policy that compliance with the
visible emission requirements of subsection 3.1 at least 95% of the
time as measured by 1its continuous opacity monitor will be
determined to be compllance with the regulation. A similar policy
is being used in Virginia based on an EPA-Region III peolicy. We
urge that a similar enforcement policy be developed by DEP. Such
an enforcement policy should provide as follows,

Should continuous opacity monitoring devices be
utilized, +he owner or operator shall be in
compliance with the visible emission regquirements
of Sub-Section 3.1 at least $5% of the time that
the source is reguired to operate its continuous
opacity menitor. If continuous opacity monltorlng
is utilized to determine compliance, it must be
operated at all times (ether than during
maintenance activities on the continucus cpacity
monitoring device) that the fuel burning Lnit is
in operation.
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In its response tc comments on this rule, we urge DEP to state its
intent to develop such a policy.

Section 3.3. Soot Bleowing. We support the provisions cof
proposed section 3.3. which provide for an exception to soot
blowing operations; however, the reguirement to obtain formal
approval for specific visible emission standards applicable to fuel
burning units for soot blowing creates an unnecessary

administrative burden.

The propcesed provision sets forth a time limitation of
eight minutes per eight hour period, with visible emissions limited
to an average forty percent (40%) opacity. It is presumed that the
40% limit is an average value. Since this requlation is otherwise
based upon a six minute average, we would urge that the eight
minute per eight hour period be revised to twelve minute intervals.
There also exist operational circumstances where technological
limitations would not allow soct blowing to occur within an eight
minute time limit. The use of the twelve minute interval provides
a more reascnable numerical wvalue for which compliance could be
assured and provides for consistent calculation using the reguired
six minute average. We would also urge that this provision
specifically include smoke emitted during the cleaning of a fire

box.

Section 4.1.(a). Weight Emission Standards. We support the
descripticns preovided for type ‘a‘, type ‘b’, and type ‘¢’ fuel
burning units, however, we would urge that cross-reference be
provided to Table 45-2C as follows,

For values between any two corresponding
censecutive values listed in this Table (sees Table
45-2C), 1linear interpolation is to be used for
both columns.

Section 4.2. Addition of Sulfur Oxides. We suppert the
inclusion of the provision that allows for written approval by the
Director for the addition of sulfur oxides to a combustion unit
exit gas stream. It is imperative, however, that the previous
language which provided that the section shall nect apply to
combustion units in operation on September 1, 1574 be incorporated
into this regulation. There is no Jjustification for tightening
requirement on the addition of sulfur oxides since such improves
the collection efficiency of particulate contrel equipment in scome
important cases. Accordingly, the revised provision should read as

follows:
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The previsions of subsection 4.2 of this section shall not
apply to combustion units in existence on September 1,
1974, or to any other unit that may be approved by the
Dlrector.

Section 4.4. Alternative‘Weight,Emission Standards. We

support the inclusion of this preovision which sets forth those
elements which must be addressed for the purpose of providing a
demonstration supporting an alternative weight emission standard.
We would, however, urge that this section be moved to Section 10
concerning variances and be expanded to include both alternative
particulate matter welght emission standards as well as visible

emission regquirements.

Section 8.1. Testing. This provision addresses the
testing regquirements for Regulation 2. We support the cross-

reference to the test methods which are set forth in the appendix
to this series and reserve comment concerning the appendix to the
latter portion of this letter.

Secticon 8.3. Reporting Operating Schedules and Fuel.

We urge that the Director review and revise the forms that are
utilized to implement this rule to assure their consistency with
the rule in its revised form.

Secticn 8.4. Start-Up and Shut-Down Notification. This
provisicn sets forth the notification reguirements concerning the
start-up or shut-down of a fuel burning unit. We would urge that
this requirement be deemed to have been satisfied with respect to
any unit for which approved continucus opacity monitoring data is
submitted by that facility on a calendar quarter basis as opposed
to a calendar month basis. We urge that this revision be
incorporated based on the fact that such continuocus opacity
monitoring is already provided on a routine basis to the Agency
pursuant to the federal regulation 40 CFR Part 75. We would urge
that the reporting regquirement be consistent with the federal
counterpart. With regard to those fuel burning units that are not
equipped with continuous opacity monitors, we urge that the
reperting requlrement be deermed to be satisfied through telephone
call or letter as is reasconable.

Section 9.1. Start-Up., Shut-Down, and Malfunction
Exemption. We strongly support the start-up, shut-down and

malfunction exemptions for the opacity standards. We would urge,
however, that the start-up, shut-down and malfunction exception be
extended to cover Section 4 weight emission standards. It is our
understandlng that only under conditions of steady state operation
is it appropriate to take TP-2 readings. By addressing start-ups
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and shut-downs in this manner, the regulation would be more like
the agency’s operation policy effective July 1, 1850 in that the
exemption would be made applicable to both start-up and shut-down
and would not require prior agency approval. This would bring West
Virginia’s regulation intoc conformity with federal reguirements
under 40 CFR §60C.11(c) for cpacity regulation.

Section 9.2. Good Air Pollution Centrol Practice. It
is our understanding that the provisions under this section would
require the operaticn of fuel burning units in a correct manner.
This provision prevides that, upon a determination by DEP that such
cperations do not represent good air pelilution control practice for
minimizing emissions, contact will be made with the company
concerning its operations. We presume there is no requirement that
the operator initiate contact with the agency concerning this
section. If it is contemplated that this section establishes a
reporting reguirement, we strongly object based upon the fact that
this regulatiocn is unclear as to what data would be reguired of
either COM eguipped fuel burning units cor for those units not

equiprred with COMs.

Section 9.3. Malfunction Reporting. This provision
sets forth the reporting reguiremenis ccncerning malfunctions. We
would urge that for the purposes of clarification the opening
sentence of this section be revised as feollows,

Except as provided in subsection 8.4 feor startup
and _shutdown notification, and subsecticn 9.4 the
cwner or operator of a fuel burning unit subject
to this rule shall report to the director. . ..

We would also urge that cross-reference be provided to
Sections 3 and 4 with regard to the meaning of excess opacity or
excess particulate matter emissien rates. The reguirement to
provide a report of a malfunction as set forth in this section
creates an additicnal and unjustified reporting burden. We object
to the creaticn of another reporting obligation. If this
regulation in final form requires reporting as proposed, we would
suggest that for the purposes of providing a certified written
report concerning the malfunction, that comparable certificaticn
language as found in 40 CFR Part 75 be deemed acceptable by the
agency. Wwe would alsc propose for inclusion in Section 9.3. a
provision to be inserted at the end of the proposed regulation that
would state that no violations of the requirements of sections 3 or
4 shall be deemed to have occurred if excess opacity or particulate
matter emissions is due to a malfunction, as follows,
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No violations of the requirements of Sections 3 and 4 shall
be deemed to have occurred if the excess opacity or
particulate matter emissions is due to a malfunction.

Section 9.4. Alternative FExcess Opacity Malfunction

Reporting. We applaud the inclusiecn of this provision which sets
forth an exception to the immediate reporting requirement set forth
in 9.3. With regard to Section 9.4.b it is presumed that the forty
percent limitation would be based upcn an average.

Section 10. Variances. As commented previously with
regard to Section 4.4, we would urge that this regulation provide
for a variance under Section 10 for both weight emission standards
and visible emission requirements upon an appropriate demonstration
to the Director. We also urge that the reperting of conrditions
reguiring a wvarlance and the granting of such variances be
conducted in a manner that is the least burdenscme for both the
operator and the agency. Extensive report writing and the
unnecessary commitment of time will serve only to divert limited
resources from all parties involved.

Section 11. Exemptions. We would urge that an
exenption be provided for industrial boilers that have a heat input

under 250 million B.T.U.s.

Appendix .4.1l.a. We would urge that the provision
concerning the temperature of the primary filter medium where
sampling follows a wet scrubbing device be revised to cross-
reference the applicable or approved federal reference methods as
opposed to setting forth the specific reguirement. Additionally,
in the closing paragraph of section 4, we would propose that the
cross-reference also be provided toc Method 5B for the determination
of nonsulfuricacid particulate matter from stationary sources. We
would also urge that there be incorporated a provision which would
allow other test methods to be utilized upon approval by the

Director.

Appendix 7.1. We would urge that a provision be inserted
that would allow the use of such other test methods as would be
approved by the Director in addition to those listed within this

provisien.

Appendix 7.6.c. We applaud the inclusiocn of Method 5B
within this provision to clarify what mechanism is to be used in
the case of units with wet FGDs.
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Section Numbers. The numerical assignment to sections
within this proposed regulation should be revised to provide as
follows:

Section 10 Variance.
Section 11 Exemptions.
Section 12 Inconsistency Between Regulations.

Additionally, there exist incorrect cross references within
these sections as a result of the editerial error that will require

revision. (See proposed §10.1).

Conclusion. We thank you for consideration of these
comments and suggested revisions to the proposed 45 CSR 2.

Very truly yours,

z - -_-" - '
David M. Flannery :
On Behalf cof:

Appalachian Power Conmpany,

Elkem Metals Company,

FMC Corporation,

Mcnengahela Power Company,

Chic Power Company,

Union Carbide Corporation,

Virginia Electric and Power Company,
West Virginia Manufacturers Association
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G. Dale Farley, Chief

Qffice cf Air Quality

West Virginia Division of
Environmental Protection

15528 Washingteon Street, East

Charleston, West Virginia 25311-258%9

Re: Public Hearing Regarding
Proposed 45 CSR 2.

Dear Chief Farley:

During the Public Hearing of November 29, 1954 concerning
propesed changes to 45 CSR 2 - "To Prevent and Control Particulate
Alr Pollution from Combustion of Fuel with Indirect  Heat
Exchangers" it was stated by DEP that the propocsed rule as
published by the Secretary of the State’s Cffice did ncot reflect
DEFP’s intent to delete Section 1¢ o©f the existing regulation
concerning variances.

To supplement our comments as filed during the Public Hearing
concerning Section 10 - Variances, we offer the following in
response to the announcement at the hesaring that Section 10 would

be deleted in its entirety.

We would urge that subsecticn 10.1 be maintained. in the
regulation to provide the Director authority to specifically permit
operations for a limited 10 day peried under unavocidable
malfunction circumstances. This variance authority is not
otherwise addressed in the regulation. The malfunction provisions
i the proposed requlation do not address those malfunctlons which
would reguire a limited time extension to correct. )

Additionally, as commented in cur initial letter of November
29, 1994, alternative particulate matter weight emission standards
and alternative opacity standards should be included in this
section concerning variances to provide for variances under both
steady state operations and during malfunctions, start-up, or
shutdown operations, upon demonstration and approval by the
Director. - : :
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We would support the removal of subsection 10.2 as is proposed
by the DEP.

Thank you for incorporating this supplemental filing with our
original filing. '

Very truly yours,

/ -
Kdthy G,~Beckett
oh Behalf of:

Appalachian Power Company,

Elken Metals Company,

FMC Corpcration,

Monongahela Power Company,

Ohio Power Company,

Union Carbide Corporation,

Virginia Electric and Power Company,
West Virginia Manufacturers Asscociatiocon




A Allegheny Power System

LARRY D. MYERS Bulk Power Supply
Director, Environmental Services . 800 Cabin Hill Drive
Greansburg, PA 15601-1889
(412) 838-5805  FAX (412) 835-5835

November 29, 1994

Mr. Dale Farley, Chief

Office of Afr Quality

WY Division of Environmental Protection
1558 Washington Street, East
Charleston, WY  25311-2859%

Dear Mr. Fariey:

Amendment to West Virginia Regulation 45CSR2
"To Prevent and Conirol Particulate Air Polilution from
Combustion of Fuel in Indirect Heat Exchangers"

On October 21, 1984, the WV Office of Air Quality published a
propesed rule as an amendment to existing regulation 45CSR2. The following
comments are provided on behalf of Moncngahela Power Company, The Potomac
Edison Company and West Penn Power Company which comprise the cperating
companies of the integrated Allegheny Power System (hereinafter collectively
referred to as APS). Monongahela Power cperates six coal-fired power stations
in WY with a total operating capacity of 4949 mw.

APS fully supports the revision to existing regulation 45(CSR2
which proposes to increase the visible emission limit from 10 to 20% opacity.
Continuous compliance with the existing 10% opacity 1imit is not practical to
achieve without the installation of additional costly particulate collection
equipment. While APS has previously objected to the severe siringency of the
10% opacity limit, it was recent changes to opacity recordkeeping and
reporting requirements developed by the EPA which has heightened the
importance to revise the regulation.

It is important to note that the proposed revision to the
regulation’s opacity limit will not rasult in any increase of particulate
emissions from the power stations. Our powar stations are and will continue
to be in compliance with the weight emission standard of .05 T1b/MBtu.
Therefore, the prcposed revision will not adversely affect the environment or
health of WY cifizens. I would alsoc like to note that the proposed revision
is consistent with that of WV’s neighboring states of MD, PA, VA and OH which
require a Z0% opacity Timit and EPA’s federa] New Source Performance
Standards. The proposed revision simply acknowledges the reality of present
conditions and allows the state’s power stations to operats in compliance with
the regulation. , N
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APS installed electrostatic precipitators on all WV power stations
between 1967 and 1982 to control the emission of particulates. The
precipitators are designed, installed, cperated, and maintained to meet the
weignt emissicn standard of 0.05 1b/MBtu. According to stack tests, our
stations are in compliance with the weight emission standard. Opacity is an
inexact standard of measurement of the amount of particulate emissions.
Although opacity is used as a surrogate measure of particulate emissions, the
existing state opacity 1imit does nct correlate with the weight emission
Timit. Accordingly, this propcsed revision to the opacity limit is not a
relaxation in particulate emissions, but a necessary correction to the opacity
standard. Because our power stations utilize comparatively Targe diameter
stacks and the measure of opacity, using continuous emission monitors, 1is
dependent on the optical pathiength, it is possible that we could actually be
emitting less particulate on a weight smission basis and still show a higher
opacity than an equivalent source with a smaller diameter stack.

Increasing the opacity Timit from 10 to 20% will not result in a
violation of the weight emission standard. APS will centinue to maintain
compliance with the weight emission standard. APS does noi intend to increase
the size of it’s units, the manner of operation of the slectrostatic
pracipitaters, or the potential to emit. Without a change in the opacity
Timit, APS would need to install additional particulate control equipment at
several power stations in order to maintain continuous compliance. The cost
to install this equipment is estimated to be over $236,000,000 which would
ultimately be passed on to our customers.

WV's neighboring states, MD, PA, VA and OH, requirs a 20% opacity
Timit. Additionally, EPA’'s federal New Source Performance Standards (NSPS)
include a 20% Timit. WV jaw provides that WV regulations are to be no more
stringent than federal regulations absent factors unique to WY. APS is not
aware of any such unique factors present with opacity issues in WV.
Therefore, APS believes the existing cpacity Timit is, at the least,
unreasonably more stringent than our neighboring states, and, at the most, may
be unlawful. The state Tegisiature concluded that the state should not place
itself in a competitive disadvantage absent compelling c¢ircumstances and
shouid balance all interest involved, including employment, ccal, etc.

APS’s power staiions are operated to reduce genaration when the
opacity 1imit cannot continuously be achieved. When stations reduce
generation, that Toss in production musi be replaced with other more expensive
generation which increases the cost to our customers. Morecver, units brought
on-line to replace the lost generation are often power stations located out of
state. Therefore, the existing WV opacity rule directly impacts the amount of
WY coal burned at the WV stations. Employment in coal mining is also affected
with shifts in generation of electricity from in-staie to cut-of-state. Coal
severance faxes collected by the state are reduced with Jower coal production
and B&0 taxes collected on generation of eleciricity are likewise reduced.
Therefore, WV has been placing itself at a tremendous competiiive disadvantage
A oot o ineretore, WV has been p
versus other states by re
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In conclusion, there is overriding support and rationale for the
state to revise the cpacity standard from 10 to 20%. The 20% opacity Timit
more accurately represents the existing weight emission standard and APS fully
intends to continue compiiance with the weight emission standard. This
revision is in the best interest of our customers, the state tax receipts, the
coal industry and the employment of the state. This change will enable the
opacity standard tc be in greater conformity to the weight emission Timit,
neighboring states opacity Timits and WY statuifes regarding stringency
requirements. More importantly, the proposed revision dees not reduce our
protection of the environment and healih of our citizens.

APS also offers the following comments on particular sections of
the proposed regulaticn:

Sec. 3.1 A provision should be included which exempts units utiiizing
wet flue-gas desulfurization equipment from the 20% opacity
Timit., Due to the water vapor in the flue gas, it is not
possible for these units to operate in compliance with the
opacity 1imit. In fact, the EPA recognizes the unique
aperaticnal circumstance of wet flue gas units and exemptis
them from opacity monitoring requirements [40CFR 75.14({b)].
A related complication of opacity measurement on wet FGD
units is the formaticn of secondary poilutants such as
nitrates or sulfates which can actually occur after
discharge from the stack. Trying itc measure opacity for
compliance purposes after the vapor dissipates is neither an
accurate assessment of the stack exit particulate emissions
nor consistent with Method 9.

Sec.. 3.2 It is recommended WV develop an enforcement policy regarding
the compliance status of units which utilize continuous
opacity menitors for determination of compliance with the
opacity limit. The enforcement poiicy should require
sources to be in compliance at least 95% c¢f the operating
time in corder to be considered in compliance with the Timit.

Sec. 3.3 In order to be consistent with the six minute averaging time
and to simplify recordkeeping procedures, it is recommended
the sootblowing exception be in terms of 4 six minute
averages esach day ratner than 8 minutes per efght hour
period. o

Sec. 4.7 The use of flue gas conditioning with sulfur compounds is a
generaily accepted method of improving electrostatic
precipitator performance. It is recommended the previous
Tanguage in Sec. 4.3 which grandfathers such sources in
cperation effective September 1, 1974, be retained.
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In crder to be consistent with the requirement for
submission of opacity reports to the state on a quarterly
basis, it is recommended the startup/shutdown reports be
submitted with the guarterly report rather than monthly.

Sec. 8.4

We appreciaie the opportunity to comment on the proposed
amendments to the regulation and the fact the Office of Air Quality is making

the much needed revisions.

Respectfully,
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Wast V rginia Division of Environmental Procection
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1558 Washington Street, East
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Re: Comments con Prcoposed .
45 C8SR 2 ) '

Novemcer 2%, 1994
Daar Mr., Farley:

Appalachian Fower Company (the Company) submits these.
cemments in addition to those su;w*tted oy Mr. David

Flannery and the work group industries on the vprovosed
changes to 45 C8R 2, "To Prevent and Control Particulate
Air Polluticn...™

We applaud the 0OIfice of Alr Qualitv’'s efforts in
pursuing the chances to the regulation and in their work
with the industries in this undertaking.

The Company 1s strongly affected by these __gLT*tTOﬂs
and urges the Office of RAir Quality to carefully
consider our commenis and incorporats them into  the
reviged regulation. N : : : :

1.  Sectiecn 2.14 - The word "an" should e changed :o
"and" o reflect the conjunction of "sudden and
unaveidable Zailure® when referring to
maliunctions.

2. Section 2.22 - "Pitcpe" should be changed to
"pitot tube™ to reflect the ecuipment used in

sarpling.

V8}

ompany supports Section 3.2 which allows
nce by either COMS or EZPA Method &. The
reguasts that consideration be given to
ng the $5% compliance time in Section 2.2
in earlier drafts oI ths propossd
The revised sszction should include:
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"Should continucus opacity wmeritorin
devica ke. utilized, the owner - o:
operator shall ke in compliance with th
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G. Dale
Novembsr 23,
Page 2

viginle emissicn reguireménis at
laagt 95% of the time that the
source is recquired to cperate iis
continuous cpacity monitor. If
continuous opacity menitcring is
utilized to dJdetermine compliance,
it must ke opsratsd. at zll tTimes
(octher than durin maintenance
activities . on “he continucus
cpacity monitoring device) that the
fuel burning unit is in operation.”

We urge that the provision for sootblowing.
(Section 3.3) be revissd to allow Zor a (minimum)
twelve minute period of 40% average. Depending on
the size. o©f the boiler and the slagblowing
metnhods, an eight-minute exception pericd may not
be long enough Lo adegquately clean the boiler. On
the smaller units, slagblower cycle time 1s 8-10
minutes. Tor the larger Amcs Plant, & 20-25

minute cycle ftime is typilczl, where cvele time is
the time for gns slagblower o enter and exit the

pDoiller. . Ldditionally, ©because cpacity is
reportad in six minute averages, 1t i1s logical
that a twelve minute exception period bs ussd.

n
|
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The Company reguests Lhat Section 4.3 concerning
sulfur oxide Injection remain in the text, with
“he wording as follows: :

4.3 The provisicns of Subsectiocn
4.2 cf this section shall not apply
to combustion units in operaticn on
or before September 1, 1574.

Appalachian Power presently injects at several of
its units =as an additional means <f controlling
cracliy.

Section 8.4 states that opacity reporig shall be
submitted on a monthly basis. We urge that this
reguirement Dbe changsed sSo that  the reports

Pt e

{startup/shutdown, opacity, and guzlity of fuel
used) are szubritted quarterly, oz, in accordance

with emissions reporiing <f 40 CFR 75. A monthly
submitzal schadule would be more strincent than
the Zederal reguirement Zor emissicns.

=
Suomitting tha cpacity report in conjunct
the emissions report 1o Logistically px=
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November 25, 15%4
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Presently, opacity reports and startup/shutdown
logs are submitted to the Office of Air Quality on

a gquarterly basis.

7. We support the. ooacz:y standards exceptions during
s;artmp/shuudowp and malfuncticns in Secticn 9.
This provisgion should also include mass emissicn

standards.

a. Malfunction reporting under Section 5 should be
revised to reference Sections 3 and 4 for defining
ci

excess Opac

to clarify this &ntire géection in ragard

ig reported.
g. Section 8.3 should bs revised to read:
Except as provided in Subsection
8.4 for startups and shutdowns and
Subsection 5.4 ...

Thank vyvou for considering these comments.

Sincerely,

91 R |
Robinson CT

Robert
Inviren vental Affailrs Director
RJR: &

1Ly or excess particulate emissions and
: Lo what




CRAL COMMENTS ON BEHALF OF MONCNGAHELA POWER COMPANY,
THE POTOMAC EDISON COMPANY AND WEST PENN POWER COMPANY
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PROPGSED AMENDMENTS TO WEST VIRGINIA REGULATION 45(CSR2
"T0 PREVENT AND CONTROL PARTICULATE AIR POLLUTION FROM
COMBUSTION OF FUEL IN INDIRECT HEAT EXCHANGES"

NOGVEMBER 29, 1594
PRESENTED BY: L. D. MYERS




Good morning. My name is Larry Myers and I am the Director of
Environmental Services for the Allegheny Power System (APS). I'm here this
morning representing Monongahela Power Company. The Potomac Edison Company and
West Penn Power Company, the three operating compznies of APS. We appreciate
the opportunity to comment on the 0ffice of Air Quality’'s proposed amendments
to Regulation 45CSRZ.  Mononganela Power g¢perafes six power plants in West
Virginia with & total generating capacity ot 4849 Mw which are subject to this
cpacity regulation. My oral comments this morning are an abbreviated version
of the written and more detailed comments being submitied. APS™ comments are
also consistent with those being offered by Mr. Flannery of Robinson & McElwee

on behalf of the WV electric utilities and other industiries.

APS fully supports the revision to existing reguiation £5CSR2
whnich proposes to increase the visible emission Timit from 10 To 20% cpacity.
Continuous compliance with the existing 10% opacity 1imit is not practical to
achisve without the instzllation of additional costly particulate colleciion
equipment. While APS has previously objected to the severe stringency of the
10% opacity limit, it was recent changes to opacity recordkeeping and 7
reporting reguirements developed by the EPA which has heightened the

importance to revise the regulation.

It is impcrtant to note that the proposed revision to the
reguiation’s opacity 1imit will not result in any increase of particuiate
emissions Trom the power stations. Qur power stations are and will continue
to be in compliance with the weight emission stendard of (.05 15/MBtu.
Therefore, the proposad revision will not adversely affect the environmeni or

nealth of WY citizéns. I would also 1ike to note that the proposed revision




is consistent with that of WV's neighboring states of MO, PA, VA and OH which
require a 20% opacity limit and EPA's federal New Source Performance
Standards. The proposed revision simply acknowiedges the reality of present
conditions and allows the state’s power stations to operate in compliance with
the reguletion. Without these proposed revisions, additional particulate
control eguipment would have to be installed on our power stetions at an
additional estimated cost of $236,000.000 which would ultimately be passed on

to our_custaomers.

Two additional comments I'd Tike t0o emphasize are on particular
sections of the proposed regulation. First, in Sec. 3.1, a provision should
be included which exampts units utilizing wet flue-ges desulfurization (FGD)
equipment from the 20% opacity 1imit. Due fo the water vapor in the flue gas.
it is not possible for these units to operate in compliance with the opacity
Timit. In fact, the EPA recognizes the unique opsrationa’l circumstance of wet
Tlue gas units and exempts them from opacity monitoring reguirements [40CFR
75.14(b)1. A related ccmplication of opacity measurement on wet FGD units is

e rrtg s Siefd oS
the formation of secondary pellutants such as nesse=sesdes or susss '
which can actually occur after discharge from the stack. Trying to measure
cpacity for compliance purposes after the vapor dissipates is neither an
accurate assessment of the stack exit particulate emissions nor consistent
with Method 9. Second, in Section 3.2, it is recommended WV develop an
enforcement policy regarding the compliiance status of units which utilize
continuous opacity monitors for determination of compliance with the opacity

Timit. The enforcement policy should require scurces to be in compiiance at




least 95% of the operating time in order to be considered in compliance with

the 1imit.

Again, we appreciate the opportunity to comment on the proposed
amendments to the regulation and applaud the Cffice of Alr Quality Tor making

the much needed changes.
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Mr. David C. Callaghan

Director

Division of Environmental Protection ;
10 MeJunkin Road B
Nitro, WV 25143-2508¢ =

Re: Regulation of Particulate Emissions
Frem Indirect Heat Exchancers:; 45 CSR 2.

Dear Director Callaghan:
Enclecsed 1s a petiticn to review and revise 45 CSR 2.

These proposed revisions are being filed on behalf of ocur
clients Appalachian Power Company, Moncngahela Power Company, Ohio
Power Company, Virginia Electric and Power Company and the West
Virginia Manufacturers Association. I am authorized to state that
Elkem Metals Company, FMC Corporation, Monsante Chemical Company,
and Union Carbide Corpcraticon join in this request.

DEP is requested to undertake these modifications to avoid the
significant and unnecessary expenditures that would be necessitated
the existing version of this rule. Because these proposals do not
change the mass emission limitaticns of this rule, we believe these
changes can be approved as technical amendments.

Additiocnally, inasmuch as cne such propesal involves adopting
EPA approved test metheds to measure opacity and mass emissions, we
urge that TP2 (4% CSR TP-2) be repealed. :

Your faverable action on these proposals is recuested.

Very truly yours,

C::::Daa~w&u I =2

David M. Flannery
DMF/k5d

Encleosure
cc: Mr. G. Dale Farley
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PETITICN T0 REVISE
45 CSR 2

"Pe Prevent and Control Particulate
Air Pollution Froem Cembustion of
Fuel In Indirect Heat Exchangers"

Introduction. B

The cpacity and related regulatory reguirements of Regulation
2 (45 CSR 2] are of critical importance to both the electric
utility and manufacturing industry. These reguirements have
been a matter of concern tc the regulated community since
Regulation 2 was initially adopted. New continuous emissicn
moniteoring and reporting requirements as well as compliance
certification reguirements of the _19%0 <Clean Air Act
Amendments have heightened concern with respect to the
provisions of this regulation necessitating the £iling of this

petition.

1.1 The Petitioners.

This regquest to revise and amend Regulation 2 is filed on
behalf of a group of electric utilities and manufacturers
that own and cperate Type 'a', '»' and 'c' fuel burning
units in West Virginia that are subject toc the various
requirements cf 45 CSR 2. The companies that regquest
medification of various previsions of Regulation 2 as
will be set forth in greater detail in this petition are

as fcllows:

Appalachian Power Cempany

Elkem Metals Company

FMC Corpcratiocn

Monongahela Power Company
Monsanto Chemical Company

Ohic Power Cocmpany
Union Carbide Corperation

Virginia Electric and Power Company
and
West Virginia Manufacturers Association

1.2. overview of Regulation 2.

In its current form, Regulaticn 2 contains a broad series
of regulatory Trequirements aimed at controlling
particulate air pollution from the combustion of fuel in

2




indirect heat exchangers. Regulation 2 establishes
emission reguirements ©f three types: opacity, weight
emission and fugitive dust. Moreover the regulation sets
forthk a variety of cother reguirements related <o
registration, perm;ttlng, reports and testing, ceompliance
programs, variances and exemptions. While the
petitioners recognize that there are a number of aspects
of Regulatlon 2 that are simply outdated and in need of
revision for that reason aleone, there are five specxflc
aspects of the regulation that will ke the focus of this
petltlon and the reguest c¢f the petitioners that these
previsicns be revised.

i1.2.1. Opacity.

The primary ~area of concern to the petiticners
are the regqguirements set forth in Section 2 (45 CSR
2-3} which establish an cpacity reguirement of 10%

applicable to all fuel burning units. TWwo Vvery
limited exemptions are provided from the 10%
opacity requlrement. The first is applicable to

soot blewing coperaticns where cpacity is allowed to
a level of 20% for nc more than eight minutes per
fuel burning unit during any eight hour period.
The second applies in the case of the start up of a
fuel burning unit where opacity as high as 40% is
allcwed for Type 'a' and 'b' fuel burning units and
as high as 60% for Type 'c' fuel burning units upon
the specific application of the owner/operator of
those units.

1.2.2. Weight Emission.

Welght emissions often times referred to as "mass)
emissions," are regulated in Section 4 of
Regulation 2 (45 CSR 2-4) where welight enission
standards are established ¢n a plant wide basis for
all fuel burning units at each plant. In the case
cf Type 'a' fuel burning units, a plant-wide
limitation on the discharge cf particulate matter
in pounds per hour is established as being the
product of "0.05 and the total design heat input of
all units at the plant (not to exceed 1200 pounds
per hour). For Type 'b' fuel burning units the
limitation is established as being the product of
0.0% and the total design heat input of all such
units (net to exceed 600 pounds per hour). For
Type 'c' fuel burning units the plant wide emission
limitation is set forth in a2 table provided in the




regulations with a maximum of 300 pounds per hour
of particulate matter.

1.2.3. Testing.

While Regulation 2 contains a variety of testing
reguirements in Section 8 (45 CSR 2-8), those
reguirements bear no apparent connection with the
provisions contained at 45 CSR 2-TP nor the federal
regulations applicable to determining compliance
with the weight\mass enmission reguirements of the
regulation. Regulaticn 2 does not address at all
the testing- procedure.. that skould be made
applicable to determining compliance with the
opacity regquirements of the regulation other than
the reference to the antiguated "Ringelmann Smoke
Chart."

1.2.4. Reporting.

Sectien 3.5 of Regulaticn 2 (45 CSR 2-3.5) allows
an exemption from the normally applicakle 10%
cpaclty recuirement, upon application to the
Commission in the case of unit start up. The
Cffice of Air Quality has in fact been operating
under a peolicy that took efifect on July 1, 1890
which requires the reporting of start up and shut
down operations on a quarterly basis rather than in
advance of the start up and shut down activity as
the regulation states.

1.2.5. Gas Conditioning.

While Section 4.3 of Regulaticon 2 (45 CSR 2=4.3)
alliows units in existence as of Ssptember 1, 1874
to utilize sulfur oxide gas conditicning for the
purpose of improving control equipment efficiency,
there is no current authority to allow such to
occur with respect to any later units.

Background of Development.

While Regulation 2 was criginalliy adopted in 1966 for
applicariliity to sources in the Kanawha Valley, the first
statewide version of this rule was adopted by the West
Virginia Air Polluticn Contrel Commissien on January 26,
1872 and Dbecane effective March 15, 1872. The
regulation was next modified by the Air Pollution Contrel
Commission on July 23, 1974 (effective September 1, 1974)
principally for the purpose of adding provisions related
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to the utilization of sulfur oxides to improve control
equipment efficiency. There have Dbeen no other
substantive modifications to this regulation in the 2¢
vears that have intervened.

Relationship of Requlation 2 tc SIF.

2.1. Incorporation inte SIP.

Regulatlon 2 (1872) became a principal component of West
Virginia's first State Implementaticn Plan. The United
States Environmental Protection Agency (EPA) acted to
approve West Virginia's SIP on May 31, 1972 making that
SIF federally‘enforceable and satlsfylng the requirements
of the federal Clean Air Act.

2.2. Control Strategy for Attainment Demeonstration.

The State Implementation Plan submitted by West Virginia
to EPA for approval relied upon a control strategy for
attaining compliance with <the National Amblent Air
Quality Standards for particulate matter that selected
the Kanawha Valley as an example region and rolled back
the emissions of all Xanawha Valley scurces by a
percentage that was determined to be sufficient to bring
“he particulate ambient air quality inte compliance with
the Naticnal Ambient Air Quality Standards. Having
established the percentage reductlion in mass\weight
emissions that would be appropriate for the Xanawha
vValley, the control strategy applied a similar set of
enission limitaticns to comparable socurces throughout the

state.

For purposes of this petition, it is most significant
that the control strategy for particulate matter relied
exclusively on the mass\welght emission limitation
requirements of Regulation 2 for maklng a demonstration of
attainment and maintenance of Naticnal Air Quality Standards.
Nowhere in the control strategy for particulate matter did
West Virginia rely upecn its opacity limitaticns for any part
of this demonstration. Petiticners submit, therefore, that
the propeosals advanced in this petition should net in any way
interfere with West Virginia's control strategy for attaining
and maintaining National 2Ambient Air Quality Standards for
particulate matter.

Comparison to Federal NSPS.

While EPA has not promulgated eitber cpacity or mass emission
limitations that are directly applicakle %o existing fuel
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burning units, EPA has adopted new source performance
standards [NSPS] applicable tc fuel burning units. Generally
speaking, emission limitations for new sources are mnore
restrictive than those for existing scurces since it is much
easier tc design new control egquipment into new sources than
would be the case for existing sources. Such is, however, not
the case with respect to the regquirements applicable to
Regulaticn 2. As can be seen by the following comparisen
between West Virginia's opacity requirements and those of the
United States Environmental Protection Agency, West Virginia's
opacity standard applicable to existing units is more
restrictive by far than the opacity requirements which the
federal government would apply to new sources.including those
socurces that weculd be designed, constructed, and operated in

the future. Coe e

=

COMPARISON OF QPACITY REQUIREMENTS TO EPA

wv U.S, EPA

211 Units? Utility? Utility? Industrial?
0ld New Scurce New Source New Scurce

Opacity 10% _ 20% 20% 20%
Opacity _

Exclusions N/A 27% 27% 27%
(6 min/hr)

i 45 CSR 2

2 40 CFR §60.42

j 40 CFR §60.42a

40 CFR §60.43b

Historical Concerns Regarding Opacity Compliance.

While West Virginia's 10% cpacity requirement has been in
effect since 1972 on a state-wide basis, it has been the
subject of on-going concern. Numercus okjections have been
raised to this requirement by the regulated community over the
years. The opacity provision has remained largely unenforced
by West Virginia until recent months when reporting and
certification requirements mandated by the federal Clean Air
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Act 2Amendments of 1990 elevated the significance of this
opacity requirement thus causing the regulated community and
the agency to begin addressing the significance of compliance
with this opacity requirement.

4.1,

Historical Cbijections .

The original objection raised by industry to the 10%
opacity requirement occurred during the rulemaking
process in 1571 and 1972. The agency received a petition
in 1974 from an electric utility company specifically
petitioning to revise the opacity and other regquirements
cf Regulation 2. - The Commission took no action on that
petiticon at the time.

In 1978, the Commission was again petitioned by
representatives of the electric utility industry to
address concerns over the stringency of the opacity
requirement of Regulaticn 2. Attached and identified as
Exhibkit 1 1is the statement that was filed with the
Commission on December 7, 1978 on behalf of Appalachian
Power Company and Ohio Power Company specifically
regquesting a relaxation of the 10% opacity regquirement to
the 20% opacity 1level that is contained within the
federal program. Accompanying that statement was the
technical report of H.J. Hall Associates, Inc. which,
among other things, addressed the scientific basis behind
the opacity limitation of West Virginia's regulation.
As can be seen from page 46 of the excerpt from the
transcript o©¢f the Commission proceedings held on
December 7, 1978, a copy of which is attached and
identified as Exhibit 2, the Commission obligated
itself to conduct a hearing to address the potential for
revision to the 10% opacity reguirement. No other action
on this regquest has been undertaken to date. :

Compliance monitoring.

Another  historical concern with respect to the
implementation of the opacity requirements of Regulation
2 relates teo the absence of any compliance monitoring
mechanism specified in the regulation itself. As
currently constituted Regulation 2 states the opacity
limitaticon as either 0.5 Ringelmann or 10% ocpacity.
While the regulation defines what <constitutes a
"Ringelmann Smcke Chart", there is nothing contained
within the regulaticn that specifies how opacity itself
will be read. In abksence of a specific methed to address
opacity, it has been custom and practice to apply EPA
Method 9 to read opacity for plumes after they have
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emerged from a stack. Regulation 2 has not addressed all
the circumstances that would otherwise be applicable to
the results of continuocus opacity mconitors which read
cpacity inside the stack itself. Each of these concerns
compel revision to the regulation at this time.

Stack Diameter.

Because these fuel burning units subject to Regulation 2
utilize conparatively large diameter stacks and because
the measure of opacity is dependent on the optical
pathlength, it is possible that a unit could actually be
emnitting less particulate on a weight emission basis and
still sheow a higher opacity  than a comparable unit
emitting a larger gquantity of particulate through a
smaller diameter sfack.

This peoint is graphically illustrated on page 9 of the
repert of H.J. Hall Assoclates, Inc. which is found in
Exhikit 1 to this petition. This report considers the
relationship between opacity and mass enmissions in the
specific context of the facilities of American Electric
Power in West Virginia. The repeort ceoncliludes that
cpacity is influenced by a number of factors other than
mass emission rate. The factors include such things as
stack diameter and the nature of the particulate matter
being discharged. In particular, the report notes that
stack diameter alcne can cause opacity to vary from 10%
to 20% for the same mass emission rate.

Using as an illustration the emissions from Appalachian
Power Company's Amos Unit 3 as an exanmple, Mr. Hall
peints out that the discharge cf those emissions through
three stacks having a diameter of 17.5 feet would meet a

10% opacity requirement while discharging precisely the
same emissions through a single stack of 30.25 feet would
result in an opacity of approximately 20% (twice the
regulatory limitation that would otherwise apply).

Comparison to Cther States.

2t a time when West Virginia has a 10% opacity
requirement applicable to all of its utility and
industrial beilers, the petitioners find it significant
that all cf West Virginia's neighboring states require
cempliance with no more than a 20% opacity reguirement --
the level that has been adcpted by the federal government
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for new sources. This circumstance creates limitations
on the cperation of fuel burning units in West Virginia
that are not applicable to neighboring states and causes
Waest Virginia to suffer significant competitive
disadvantage.

2s will be seen in later discussions with respect to the
electric utility industry the effect of a 10% opacity
requirement at a time when 20% is mandated in other
states is to shift lcad to units located in other states.
This results in a leoss of the opportunity to burn West
Virginia ccal that would otherwise be dedicated to these
West Virginia utility boilers, not only depriving West
Virginia of the sales of that ccal but also the tax
revenue and jcbs that relate to its consumption.

In the case of industrial boilers, the stringency of the
West Virginia opacity requirement results in higher costs
of operation at the West Virginia facilities relatiwve to
facilities in neighboring states making these operations
less competitive,

The following chart compares West Virginia's opacity
standard with the opacity reguirements of its neighboring
states.

COMFPARISCON OF OPACITY REQUIREMENTS
TO OTHER STATES

STATE

OPACITY REQUIREMENT

West Virginia 10%
Kentucky 20%
Maryland 20%
Ohio 20%
Pennsylvania 20%
Virginia 20%




5.

Start=-up and_ Shut-=-down.

5.1.

Compariscn of Exemptions for Oracity and Mass Emissions.

As discussed previously there is a limited exemption
contained in Section 3.5 of Regulation 2 related to the
start-up of a fuel kurning unit. No comparable provision
is set forth in that section with respect to the shut-
down of fuel burning units.

Similarly, Section 1C.2 of Regulatien 2 provides a
variance from emissicn requirements of the regulatlon for
start-up conly of  fuel burnlng units.-.- The wvariance
mechanism of Section 7.2 is initiated by application to
the Cirector and nay be granted for pericds not to exceed
24 hours. There is little consistency between the twe
policies as set forth in Section 3 and Section 10 of
Regulation 2 and petitioners will advance amendments to
address this situation.

1980 start-up policy.

In addition to the general objection of the regulated
ccmmunlty to the 10% cpacity requirement, there has been
an on-going concern as tec the applicability of the
reguirements of Section 2.5 of Regulation 2 to start-up
operations invelved with fuel burning units. Under the
current reguirements of this section, a limited exemption
from a 10% opacity requirement may be allowed by the
Commission upon specific application by an owner or
cperator in advance of the start~up of a unit. This
reguirement not only placed significant burdens on the
regulated community but alse upon the staff of the
Commission and later DEP, resulting in the Commission
issuing a policy effectﬂve July 1, 1990 directing that
pre- notification cof start-up and shut down be suspended
in faver of filing a report on start-up and shut-down
activities on a quarterly basis. A copy of a typical
letter contalnlng this policy to the owner of a fuel
burning unit is attached and identified as Exhibit 3.

This policy has in fact been the operative document
controlling the circumstances under which the regulated
communlty has been complylng with the reporting
regquirements of Regulation 2 with respect to opacity
during start-up and shut-down operations. No effect has
been undertaken at this time to correct Regulatlon 2 to
bring it intoc conformity with this operating practice.
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Proposed Amendments.

It should ke apparent that over the years Regulation 2 has
given rise to a significant number of issues that should be
addressed at this time. These issues in part result from the
historical concern which the regulated community has had with
respect to the 10% cpacity requirement and its enforceability.
There is alsoc a need to review and revise Regulation 2 to
address the internal inconsistencies that exist in the
regulation with ©respect to notification requirements,
menitoring, reporting and testing. The regulaticn is also in
need of review to update its terms given reorganization which
has occurred in state government. .. Accordingly, petitioners
urge that Regulation 2 be revised as follows and that 45 CFR
2-TP be repealed altogether as being inconsistent with the
revisions that will be proposed to 45 CSR 2. Attached and
identified as Exhibit 4 is a formal proposal to address these
suggested revisions with deleticns indicated with strike
throughs and additions indicated with underlining.

6.1. Opacitv.

Te address concerns with respect to opacity reguirements,
amendments are suggested in several different areas cof

the regulation.
6.1.1. Normal Operations.

It is urged that all fuel burning units be subject
to the same opacity requirement of 20% cpacity
determined on the basis of six ninute averages
except for a single six minute periecd per hour
where opacity would not exceed 27%. This provision
is taken directly from the federal regulations
applicable to new scurces.,

6.1.2. FGD Exempticn.

For fuel rurning units that utilize flue-gas
desulfurization [FGD] equipment to remove sulfur
dioxide, it will be necessary to <create an
exemption frem opacity requirements. Applicaticn
of FGD eguipment tc a fuel burning unit generates
a plume that has 100% opacity by wvirtue of the
water vapocr that is present in the plume. It would
not be possible to cperate a unit equipped with FGD
equipment in a way that could comply with any

opacity limitation. Such a provision would be
consistent with EPA's regulation which appears at
40 CFR § 75.1l4(b). Petitioners urge that units
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equipped with FGD equipment be exempt from ths
regquirement to comply with an cpacity limitation.

6.1.3. Unit Outage Exemption.

Similarly, the cpacity requirement of Regulation 2
should not ke applied to the situation in which
condensate forms in the stack when cne cor more of
multiple units discharging into the same stack are
taken out of operation. In this circumstance, it
may not be possible to aveid creating condensate
within the stack itself that would make it
inpossibkble to comply with an opacity limitation.
Petitioners urge that the opacity limitation of
Regulatieon 2 not be applied in this case.

6.1.4. Soct Blowing.

Under the current regulation, socot blowing is
limited to 20% opacity for only eight minutes
during any eight heour period. The petitioners
believe that such a requirenment is s restrictive
as to be incapakle ¢f assuring cecmpliance.
Petitioners alsc note that no comparable
reguirement exists under the federal program. A
medification to this requirement to establish the
availability of a 40% cpacity requirement for five
six minutes periods (which may or may not be
consecutive) during any eight hour period is both
reasonable and necessary.

6.1.5. Testing.

To determine an appropriate methedolegy for
achieving compliance with the opacity reguirements
of Regulation 2, the petitioners propose that new
provisions be developed for inclusion within a new
Section 3.4 of this regulation to address both
external plume readings and instack opacity.

6.1.5.1. Metheod S.

For «conformity with the federal progran,
petitioners urge that the visible emission
requirements of Regulation 2 be determined by
reference Method 9 as set forth at 40 CFR Part 60,
Appendix A. This methodoleogy is well known to both
the regulated community and the state. ts
adopticn will assure ccnformity with the federal
program and provide all parties with important
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guidance as to how the regulatory regquirements wiil
be implemented. -.

6.1.5.2. Contilnuous Opacity Monitor.

Wnile tnere 13 nd mandate Jhder the STats progran
that ccontinucus opacity mcnitors be emploved, there
clearly are a number of circumstances in which
sources may elect +to install such mcnitors.
Petitioner propose that the new Section 3.4 for
Regulation 2 provide for a mechanism to allow the
Director to approve the installaticn of these new
devices. In addition, the petiticners urge that
the agency adopt a pelicy which ccnsiders
compliance with the opacity reguirements to be at
least $5% of the time that a source is required to
operate its COM. A similar policy, which is used
in Virginia and is based on EPA - Region III
policy, considers 95% compliance, based on COM
data, as a guideline for determining when further
investigaticon of a socurce's compliance status is

needed.
6.1.6. Alternative Opacity Limit.
wWhile it 1is believed that a 20% opacity

reguirement would be sufficient in most cases to
allew fuel burning units to operate in compliance
during normal operations, petitioners recognize
that EPA has established a procedural mechanism
that would allow alternative opacity limitations to
be established in excess of 20% if an operator can
make a demonstration that the fuel burning unit is
in compliance with the applicabkle weight emission
limitatiocns. Petitioners urge that a new Section
3.5 be added to Regulation 2 modeled on the federal
requirement that would provide for an alternative
opacity limitation to be established in excess of
20% upon demcnstration of a carefully prescribed
set of conditicns.

6.2. Weight Emissions.

6.2.1. Alternative Emission Standards.

While ©petiticners do not urge any immediate
revision to the weight enmission requirements of
Regulation 2 as contained in Secticn 4.1 of that
regulation, petitioner recognize that West
Virginia's weight emission rates in many cases are
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significantly more restrictive than would be the
case for comparable new fuel burning units subject
te EPA's new source performance standards. T
allow operators of fuel burning units a mechanism
bv which recuests to address alternative weight
emission limicatlens, 1t 1s prepesed that a new
Section 4.4 be added to Regulation 2. This section
as proposed would give the Director the discretion
to establish an alternative weight emission
limitation upon demecnstraticn by the owner of a
fuel burning unit that an alterative limitation
would assure attainment and maintenance of Naticnal
Ambient Air: Quality Standards for particulate
matter and result in an emission limitation no
greater than the product of 0.10 and the actual
heat input of the fuel burning unit.

6.2.2. Testing.

While Section 8.1 of Regulation 2 contains a
mechanism for cenducting testing feor compliance
with weight emission regquirements of the
regulation, those testing requirements are outdated
and inconsistent with both 45 CSR TP=~2 and the test
procedures that are mandated under the federal

regulatory program.

A careful examination of the reguirements of 45 CSR
TP-2 indicates that that regulation, too, is
incensistent with the federal program in a number
of particulars. To eliminate the potential for
this inconsistency with the federal progran,
petitioners urge that Section 8.1 of Regulation 2
be revised to call for the utilization of EPA's
compliance determination methecdologies in all
appropriate cases. For units utilizing wet flue
gas desulfurization systems [FGD)], EPA Method 5B is
appropriate. In other applications EPA Methods 5

or 17 would be appropriate. We alsc believe it
would be desirable teo allow the Director to approve
an operator's request tc utilize alternative

metheds should these alternative methods meet with
the Director's satisfaction. With these changes in
place, it would be appropriate to repeal 45 CSR TP~
2 as being unnecessary.

£.3. Start-up and Shut-downs.

As discussed previcusly Regulation 2 contains a number of
inconsistencies between its handling of start-ups and
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shut-downs for both opacity and weicht emission
requirements. . Petitioners urge, therefore, that the
regulation be revised to address both the exemption for
start-ups and shut-downs as well as applicable reporting

warmiirements. .
6.3.1. Exempticn.

In order to bring West Virginia's regulation into
conformity with federal requirements, we urge that
opacity regquirements not be applicable at all
during perieds of start-up and shut-down. A new
Section 3.3 has been proposed to Regulaticn 2 to
accomplish this obiective. This reguirement would
be entirely - consistent with provisions of the
federal program applicable to new sources as set
forth at 40 CFR §60.11(c).

It is also propocsed that a comparable reguirement
ke incorporated into Regulation 2 with respect to
mass/welight emissions. Petiticners urge that a new
Secticn 4.5 bhe added to the regulation that would
exenpt fuel burning units frem the weight emission
requlrements during start-up and shut-down.
Adoption of this provision would allow Section 10.2
of the current rule to be eliminated altogether.
By addressing start-ups and shut-downs in this
manner, the regulation would be made more like the
agencies operation policy effective July 1, 1890 in
that the exemptions would be made applicable to
hoth start-up and shut-down and weculd not require
pricor agency approval.

6.3.2. Reporting.

Again in an effert to conform Regulation 2 to the
agency's ©policy on start-ups and shut-downs
effective July 1, 1¢90, the petiticners propose
that Section 8.4 cof Regulaticon 2 be revised to make
it clear that an coperator would be obligated to
notify the Directeor after the occurrence cof start-
ups and shut-downs "within a reasonable time". It
is believed that from time tc time the Director
would want to specify what constitutes a reasonable
time for reporting. The agency's policy of July 1,
1590 currently reguires the reporting te occur cn
a guarterly basis, It is also proposed that
revised Section 8.4 provide that where an cperator
is reporting data through an approved continuocus
opacity moniter, it woculd nect be necessary to
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provide a separate report of start-ups and shut-
downs since the opacity mnenitor itself would

identify that data.

6.4. Gas Conditioning.

5.

5.

The current provisions of Regulation 2 preclude the
utilization of sulfur oxides to a combustion unit for
purpecses of improving control egquipment efficiency in all
cases other than units that were in existence on
September 1, 1974. While petitioners presently know of
no unit of nore recent vintage that would necessarily
need the benefit of sulfur cxides injection to improve
control equipment efficiency, we believe it would be
prudent for this opticn to be made available to the
Director by this regulation. Petitioners therefore urge
that Section 4.3 of this regulation be revised to
authorize the directeor to approve the utilization of
sulfur oxides to improve control equipment efficiency on
units that have come into existence since September 1,

1874.

Clean-up Amendments.

6.5.1. Eliminate phase-in provisions.

There are a variety of provisions in the current
version of Regulation 2 that were obwviocusly placed
in the regulation for purpecses cof bringing units
inte initial compliance with the regulations.
Because these provisions are no longer useful, we
urge their removal from the regulaticn. This is
most applicable to the provisicons contained in the
current versicn of Secticns 3.1 (related to fuel
burning units which do not meet the mass emission
reguirements) Section 6.1 and 6.2 (related to
registration requirements) Section 7.1 (related to
permitting) and Sections 9.1 and 9.2 (related to
compliance programs).

6.5.2. Conformity to Agency Reorganization.

Since. Regulation 2 was last medified, there have
been a number of changes to the manner in which air
polluticen regulation in West Virginia is to be
undertaken. Effective June 10, 1994, all
rulemaking authority for air pollution purpcses has
been transferred tc the DEP director. We urge that
these changes be incorperated inte the current
revision to this regulation.
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6.5.3. Permit Requirements.

Specific Facilityv Impact.

For reasons that the petiticners are unable to
explain, the current version of Section 7.1 calls
for the issuance of permits on the conditicn that
enissions NoT cause or contslpute te a vieclation of
secondary air guality standards. We would suggest
that this be made applicable to roth primary and
seccondary ambient air guality standards. We would
also urge that other changes be made to this
section to eliminate the time period for preocessing
permit applications since those time periods have
now been revised in the statutes that contrel

pernitting on this issue.

7.1. Apvalachian Power Company and Ohio Power Company.

Units Involved

Appalachian Power Company, Chic Power Company and
Central Operating Company operate sixteen coal
fired units within the State that are subject to
Regulatien 2 including the following: John E. Amos
Units 1-3 located near St. Albans, Mountaineer Unit
1 on the ©Ohic River at New Haven, Philip Sporn
Units 1-5 at New Haven, Xanawha River Units 1 and 2
at Glasgow and Mitchell Units 1 and 2 and Kammer

Units 1, 2 and 3 located near Moundsville. The
generating units account for 7,880,000 kilowatts of
power. Although all units are restricted by

Regulatien 2, Amos Unit 3 1is affected most
critically by the 10% opacity limit.

7.1.2. Operational Constraints Imposed by Current Rule.

During the past five years, an average of $125,000
has been spent annually on maintenance repairs to
the Amos Unit 3 ESP. $110,000 is expended annually
tc repair damage as a direct result of the high
resistivity ash ccllected by the ESP.

Amos 3 ESP was designed to ccllect £fly ash
generated from burning 10,000 BTU/lk ccal with a
minimum sulfur content of 1% (2.9 1lb S502/MMBTU).
The present SC2 emission regulation limits the SC2
content ¢f the coal to 1.6 lb SC2/MMBTU. Fly ash
from coal with sulfur contents 1less than 1%
typically have high resistivities (> 2210 chm=-cm).
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Histeorically, coal with a sulfur content between
1.3 and 1.6 1lb SQ2/MMBTU results in better ESP
performance. Amos has only cone supplier whose coal
deliveries are in a 1.3 to 1.6 1lb S02/MMBTU range.
This represents 25% of the 2Amos coal supply. The
plant administratively segregates storage plles or
directly to the unit. The plant estimates that
coal vard perscnnel spend 5350 manhours per year
segregating the piles for a cost of $20C,000.

At times the unit is forced to curtail locad because
of the low opacity limit. In the pericd 1%87-8%,
these load curtailments amounted to approximately
450,000 MWH of lost generation. In 1988, a mcre
ceonsistent supply of 1.3 coal was supplied to the
unit. Although significantly reduced, force load
curtailments were still required at times,
However, with a c¢oal strike occurring in 1993,
obtaining 1.3 1lb S02/MMBTU was difficult and the
unit was forced to burn below 1.3 coal. This
resulted in 92,000 MWH of lost generation because
of the higher sensitivity, which results in higher
opacity. Even with renewed supply following the
strike, Amos 3 continues to have leocad curtailments.

During 1993 alone, Amos Unit 3 was curtailed
112,000 megawatt-hours due to the 10% opacity
limit. River and Sporn units were also curtailed,
which meant a loss in B&O taxes to West Virginia of
over $312,000. Additionally, unit curtailments
mean West Virginia coal is not being kurned. In
the long term, this could result in loss of coal
severance taxes due to cut-cf-state suppliers being

utilized.
7.1.3 Costs Associated with Retrofit.

To achieve the 10% opacity 1limit the most
econcmical alternative would involve repairs to the
mechanical damage caused by vyears of intense
rapping, and a new stand alone heated purge air
system to be installed to protect the high wvoltage
insulators from contamination and failure. The
estimated cost is approximately $3.5 million.
Also, an S03 injection system would need to be
installed to.eliminate the opacity exceedances and
lcad curtailments. The installed cost of an S03
injection system is . $2.4 million resulting in $5.9
million associated costs.
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7.1.4 Result of Proposed Changes.

The proposed 20% cpacity limit and asscciated
exemptions will substantially eliminate non-exempt
exceedances from the Philip Spern Plant, Xanawha
River Plant, Mitchell Plant, Xammer Plant and
Mountaineer Plant without inhibiting the units
ability to meet the particulate limitation. If the
existing regulation is modified to emulate the
federal limit of 20% then the opacity related
curtailments and non-exempt exceedances at Amos are
expected to be non-existent when consistently
burning coals with above.1l.3 1b S02/MMBTU.

7.2. Elkem Metals Compagy.
7.2.1. Units Invelved.

Elkem has the feclleowing units that are regulated
under Regulation 2 as Type 'b' fuel burning units:

Boiler No. 1: 422.6 x 10° BTU/hr. Maximum
Design Heat Input [25.5 MW]

Boiler No. 2: 422.6 x 10° BTU/hr. Maximunm
Design Heat Input [25.5 MW]

Boiler No. 3: 514.5 x 10° BTU/hr. Maximum
Design Heat Input [32.0 MW]

Boiler No. 4: 581.8 x 10%° BTU/hr. Maximum
Design Heat Input [48.0 MW]

7.2.2. Operaticnal Constraints Imposed by Current
Rule.

Elkem must operate its No. 4 Beiler at
approxinately 15 to 30 percent less than capacity
in an attempt to achieve compliance. Weather
conditions (i.e. hot and low humidity conditions)
adversely affect the electrecstatic precipitater,
thus further adding the need to operate the boiler
at reduced loads.

Boilers Nos. 1, 2 and 3 are not currently being
operated at all due to the inability to meet the
stringent conditions of Regulation No. 2. The
units would reguire substantial work, approximately
two million dellars each, to put them in a
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condition whereby the units coculd be operated to
meet the 10% opacity reguirement of Regulation 2.
Even with this expenditure, it is not known if the
boilers could consistently meet a 10% opacity
ragquirement. It is believed that the boilers would
most likely nead to be operated at iess than
capacity even with the upgrades.

As stated above, the penalty tc Elkem for operating
its boilers at reduced load cor not bkeing able to
operate Boiler Neos. 1,2, and 3 is estimated to be
$2 million per year [not including upgrade costs.]
The current - regulation. also adversely affects
Elkem's competitiveness and flexibility in terms of
utilizing additicnal ferrcallcy furnaces at the

plant.

Finally, Elkem must inject a f£lue gas conditioning
agent into its No. 4 Beiler in an attempt to
achieve compliance with the existing regulatien.
The use of the conditioning agent is another cost
(approximately $200,000 per year) that is incurred
by Elkem due tc this cverly stringent regulation.

7.2.3. Costs Associated with Retrofit.

Elkem is not aware of any techneclogy that will
allow start up or shut down of its boiler systens
in compliance with the existing regulatien.
Therefore, we do not believe that feasible retrofit
options exist for ocur situation, which is to have
the ability of starting up a boiler with pulverized
coal while utilizing an electrostatic precipitator
for particulate abatement. Ceonsidering the above
statement and considering other retrofit options,
Elkem does not believe that it is economically
feasible to retrefit its beilers in an attempt to
ensure continucus compliance with the current
regulaticn.

The cost of converting Beiler Neos. 1, 2 and 3 from
"hot side" to "cocl side" boilers, which would
enhance our akility to comply with the current
regqulatery requirements would cost approximately $2
million per unit. It is nected that even after
completing this work, Elkem dcoces not hkelieve that
the boilers could comply with the current cpacity
reguirement 100% of the time; nor could the units
start up in compliance as per the existing
regulation.
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In summary, Elkem doces not believe that a wviable
retrofit option exists that will ensure continuous
compliance with the existing 10% opacity
regquirement or with the reguirement Zfor beiler
start ups.

7.2.4. Result of Proposed Changes.

Adoption of the proposed change in the regulation
will address actual conditions and abilities for
boiler start up/shut down, socot blowing and for
operational conditions that affect opacity (i.e.
during leoad .changes before combustion parameters
are established and during times when additional
pulverizers are being put into service)}.

The change in the regulation will allow boiler(s)
to be started and shut down in cempliance with
requlatory reguirements. Safety concerns make it
is not feasible to start up our beilers in
compliance with the existing regulation.

Finally, the change in the regulation will make
Elkem more competitive in the marketplace because
it will enhance coperational flexibility for our
plant, enable us to run our boiler{s} at capacity
thus reducing energy costs, and will enhance the
plant's ability to maintain a workforce of
approximately 30C employees.

7.3. FMC Corporation.

7.3.1. Units Involved.

The FMC Corporation Steam Plant, located in South
Charleston, West Virginia, has the following units
that are regulated under West Virginia Air
Regulation 2 as Type 'b' fuel burning units:

Boiler #13: 235 million BTU/hour Maximum Design
Heat Input

Boiler #15: 160 million BTU/hour Maximum Design
Heat Input

Boiler #16: 160 miliion BTU/heour Maximum Design
Heat Input
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7.3.2. Operaticnal Constraints Imposed by <Current
Rule.

Belilers #15 and #16 have been retrofitted with
burners that allow the use of natural gas as an
alternate fuel. In order *o comply with <the
opacity limits of Regulation 2, both boilers are
started upon on natural gas and then switched to
pulverized coal. Presently, a proposal is being
considered that wcoculd also provide Beiler #13 with
the egquipment necessary te use natural gas as an
alternate fuel.

The bolilers at the Steam Plant were constructed
arcund 1935.. _The last major medifications were in
1$58. Using this older equipment, the time
required to complete the socot blowing process
exceeds the time period allowed in the reguiaticn.

7.3.3.° Costs Associated with Retrofit.

In 1993, FMC spent $165,000 +to rebuild the
precipitators in #13 boiler and has a program in
place to continue with the necessary improvements
to the system. Retrofitting #13 with natural gas
burners is estimated to cost $200,000. The
practice of using natural gas to ensure ccmpliance
with the opacity limits increases operating costs
of the beoiler units.

7.3.4. Result of Proposed Changes.

The proposed changes 1in the regulation nmnore
accurately reflect the actual conditicons and
abilities of FMC's beiler egquipment and will allow
the operaticon of the system within the proposed
limits.

7.4. Monongahela Fower Companv.
7.4.1. Units Involved.

Mcnongahela Power Company (MPCo) operates and
wholly or partially owns six coal-fired electric
power generating stations in West Virginia with a
total operating capacity ocf 4949 megawatts. A
summary of MPCo units in West Virginia is set forth
in Exhibit 3. Compliance testing demonstrates that
all units meet the Regulation 2 mass weight
emigsion 1limit o©of 0.05 lbs\MBTU. Continuous
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compliance with the corresponding 10% opacity
limit, hewever, is not practical for these units
and is the basis for this amendment request.

While continuous ceompliance with a 10% opacity
Zimit is  iopractizal at 211 of MDCOs units,
Harriseon Power Station experiences the most
difficulty. In 1980, stack emissiocn tests were
conducted at Harrison Power Station, which
demonstrated that the weight emission standard
could be met while paintaining higher opacity
levels,. In 1981, Mr., Talbott of Brown, Harner &
Busch, L.C., who was then ccunsel for MPCo,
confirmed a February 3, 1981 conversation with Mr.
Beard, the Director of the WV APCC, through his
letter dated 7 February 5, 1881. This 1letter
indicates that the cecnversation ceonsisted of Mr.
Talbeott's request that the APCC expedite the
scheduling of a hearing for the purpose of having
the Commission consider a change in the opacity
provisicns of Regulatieon 2. Furthermore, Directer
Beard advised, through this conversation, that his
staff was working toward conducting such a hearing.
Unfortunately, that hearing never took place. As a
result of the testing which demeonstrated compliance
with the weight emission standard at higher opacity
levels, the Harrison Power Station entered inte a
consent order ¢c utilize washed . ccal and the
station operates in order to reduce particulate
emissions. Until 1993, the Harrison Power Station
had not been subject tc notices of vielation for
opacity exceedances. Now, in a changed climate of
enfeorcement, submittal of monitoring repeorts, and
in third-party suits, the issue again resurfaces.

Harrison Power Station will still be affected by
the 10% opacity limit with or without S50,
scrubbers. While MPCo maintains that opacity
limitations should nct apply to wet scrubber
staticns, the 0Office of Air Quality has not agreed
with the position and has, in fact, issued a Notice
of Vieclation for opacity exceedances at Pleasant
Power Station which is a scrubbed station. There
may also be occasions when the bypass will be
utilized at scrubbed staticns during which
emissions will bypass the scrubbers creating the
potential for an opacity exceedance. Therefore,
all fourteen generating units are affected by this
regulation and Harrison and Pleasants Power
Staticons will continue to be affected with cor
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without S02 scrubbers given the regulation as
currently written.

T.4.2. Operational Constraints Impesed by Current
Rule. :

MPCo's staticns are operated to reduce generation
when the  existing  opacity standard cannot
continucusly be achieved. when stations reduce
generaticon to comply with opacity, that loss in
electrical preduction must be replaced with other
more expensive generation. This is because all of
MPCo's units.are operated under economic dispatch
thereby requiring the cheapest units be operated at
all times. Displaced generation increases the cost
cf supplying electricity which is directly passed
on to the customers through higher rates. These
higher costs also reduce MPCo's ability to sell
power to other utilities in the East.

Morecver, generating units brought on-line to
replace the generation lost due to the 10% cpacity
limit could be company-owned units located out of
state or, if cheaper, generating units owned by
other utilities in other states. Therefore, this
opacity rule can directly impact the amocunt of West
Virginia coal that is burned at MPCc stations.
Employment in coal mining is affected with shifts
in generation of electricity from in state to out
of state. Coal severance taxes collected by the
state are reduced with lower coal producticn and
taxes collected on generation of electricity are
likewise reduced when generaticn is reduced. The
Harrison Power Station alone has taken reductions
in power generation of approximately 475,000 Mw
heours during the last two guarters alone due to the
stringent West Virginia state opacity limit. It is
not unusual for Harrison Power Station to be forced
to take 100MW reducticns per unit (at times, it is
over Z200MW). With three units, a 300 MW reduction
in a 1920MW station is roughly a 15% reduction.
These massive reductions in generation could be
avoided with the appreval of requested amendments
to Regulation 2.

The Earrison Power Station typically consumes 4.6
million tons of coal per vear. During the past two
guarters, Harriscn Power Staticn has taken opacity
reducticns in generatien amounting to appreoximately
475,000 megawatt-hours. This reduction in
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generation corresponds with  the operational
procedure at Earrison to maintain the opacity limit
established through testing.

To operate to achieve a 10% opac1ty linmit would
NSIESS_Iate aven graatss radusticons I gsszratiso.
Operating without these reductions, Harrison Power
Station could burn an additional 225,000 tons of
coal per year. The direct increase in c¢oal and
related employment would be 1%0 people per year
(National cCocal Association). Taxes generated on
individual incomes, tangential employment incomes,
and coal severance corporate income taxes is
obvious and beneficial to the state. For example,
coal severance tax 1s 5% of gross value of coal.
The loss of 225,000 tons of coal per year times the
average price per ton paid at Harrison of $38 for
coal eguals $427,500 tax loss in cocal severance
taxes alecne. Likewise, West Virginia levies of B &
O gross recelpts tax on electricity production at
the average rate of $2.60 per megawatt hour. By
lesing 15% generating capacity, sales decline
$105,000,000 per year (Mann-Witt study). Loss in B
& © tax revenues alone are approximately $1,235,000
over a 6 month time period due to loss producticn.
Therefore, West Virginia places itself at a
tremendous competitive disadvantage by invoking
more stringent standards than necessary and forcing
generation out of state.

7.4.3. Costs Asscociated with Retrofit.

MPCeo installed electrostatic precipitators on all
West Virginia units between 1$67 and 1982.
Throughout the years, MPCo has performed
maintenance in order to maintain and operate the
electrostatic precipitators as efficiently as
possibkble. Projects have included replacement cof
the rappers and rapper ceontrel systems and
replacement of the autcmatic voltage control
systems on all MPCo precipitators, as well as
collecting plate alignment, wire replacements,
structural and insulation repairs as needed.

The majority of MPCo's precipitators were designed
and installed and are operated to meet the weight
emission standard established by Regulation 2.
According to the meost recent stack tests, our units
are in compliance with +the weight emission
standard. Opacity 1is an inexact standard of
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measurement of the amount of particulate emitted
into the air. Although opacity is used as a
surrcgate measure of the amcunt of particulate
emitted into the air, the state opacity regquirement
obviously does nct comport with the weight emission
limits established by the state. Accordingly, this
reqguest to revise the opacity 1limit is not a
relaxation in particulate emissions but a necessary
revision to correct the opacity standard.

In order to maintain 100% compliance with the
established weight emission standard and the overly
stringent opacity limit of 10% as it now stands, it
would be necessary to install additional pcllution
controls, possibly baghouses at four of MPCo's WV
statieons. The estimated total cost of the
baghouses would be ocver $236,000,000, which would
ultimately be passed on to MPCo's customers.
Baghecuses can not be installed at Harrison and
Pleasants Power Stations because they are equlpped
with S0, scrubbers.

74,4, Result of Proposed Changes.

Increasing the opacity limit from 10% to 20% and
making related mcdifications to Regulation 2 will
not result in a vielation c¢f the weight emission
standard. MPCo will <continue to maintain
compliance with the established weight emissicon
standard (0.05 lbs/MBTU). MPCo dces not intend to
increase the size of its units, the manner of
cperation of the electrostatic precipitators, or
the pctential to emit at its facilities.

Opacity is an inexact standard of neasurement cf
the amount of particulate emitted into the air.
Although cpacity is used as a surrocgate measure of
the amount of particulate emitted intec the air, the
state opacity requirement obvicusly does not
comport with the weight emission limits established
by the state. Accordingly, this reguest to revise
the opacity 1limit 4is not a relaxation in
particulate emissicns but a necessary revision teo
correct the opacity standard.
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7.5.

Unicn Carbide Corporation.

7.5.1. = Units Involved.

The Union Carbide Corporation, Scuth Charlesten
Plant currently has three bcilers that are burning
a mixture of fuel (primary ceoal, abocut 90%, but
alsc scme gas and organic by-product fuel) and a
fourth beciler that is gas-fired. Numbers 15 and 16
Boilers operate on mixed fuel, share a commoen stack
and have a steam load capacity c¢f 150 MBTU/ER each.
Number 25 Boiler operates on mixed fuel and has a
steam load capacity of 290 MBTU\HR. Number 13
Boiler operates strictly on fuel ‘gas and has a
steam lcad capacity of 90 MBTU\ER. Both 13 and 25
Bollers have their own stacks.

Operational Constraints Imposed by Current
Rule .

It is impracticable to run these or any other
comparabkle fuel burning unit other than gas-fired
and operate below the 10% cpacity limit on a
consistent basis. To run a fuel burning unit under
10% opacity weould reguire that it must be operated
at 8% opacity or lower. This 1is practically
impessible to achieve due to the load swings
created by the demands of the specialty chemical

plant operation. This type of operation is a
dynamic system that reguires time for operating
response. Setting the cpacity limit at 20% for

these units would provide that tine.

It is also impracticable to maintain compliance
under 20% c¢pacity on a consistent basis while
blowing soot or cleaning a fire box. When cleaning
a fire box, the decors are opened creating a draft
effect. The physical process of bleowing scot or
cleaning a fire box does not adapt to the
constraints set forth by the current version of
Regulatieon 2. A more reascnable limit while doing
these normal operations is 40%. This 1is
particularly needed in the case of these units
since these are not automated, but rely on manual
type operations. A 40% opacity provision for socot
blewing should apply for a period or periods
aggregating thirty 20 minutes per unit every eight
hours. . .
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Start-ups and shut-downs should be. excluded from
the opacity requirements to allow for normal
eperation dusting. The shutdown exclusion is
needed for operational safety reascns. The fans
must be left on to purge any remaining fuel-gas
from the system and to purge any possible fuel gas
leaks. The control devices must be turned off
during the shut-down process to aveid potential
explosions. The fans must be left cn to purge any
remaining fuel-gas from the system and to purge any
possible fuel-gas leaks which are an ignitien
source. The start-up exclusicn is needed for some
of the same reasons. During the "ramp-up" period
when system is being purged prior to lighting off
the beiler, .the large volume of air exchange can
result in stack dusting. As the units come on line
the first hours are c¢ritical in lining out the
system. This includes the steam header pressure
through-out the plant and adjusting the coal feed
to achieve a system balance,.

The provisicns of Secticn 8.4 should be revised to
allow for neotificatiecn of start-ups and shut-downs
to be submitted no less freguently than on a
calendar gquarter basis Iin accordance with current

agency policy.
7.5.3. Costs Associated with Retrofit.

We have an electrostatic precipitator {(ESP) control
device on each cf our coal burning boilers. The
ESPs were designed to meet weight emission
standards for Regulation 2. We recently, May 1893
through May 1994, spent £270,000 making
considerable upgrades to cur boiler operations and
have a progran in place to continue these upgrades.
Even with these improvements, compliance with the
10% cpacity reguirement of Regulaticon 2 on a
consistent basis 1is troublesome as long as we
continue to burn West Virginia coal.

F.5.4. Result of Prcpesed Changes.

Union Carbide currently operates its beilers using
a mixture of fuel gas, bitumincus coal. and other
by-product organic fuel. Conversation to all fuel
gas would result in an operating cost increase of
$4,500,000 per year .and would be extremely
detrimental to the South Charleston Plant.
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7.6.

Virginia FPower.

7.6.1. Units Invelved.

Virginia Electric and Power Company [Virginia
Power] owns and operates one rpower siation in Wasz<
Virginia, the Mt. Storm Power Station. Mt. Storm
is located in Grant County, and has three
tangentially~fired, cecal burning units. Units 1
and 2, which are identical and share a common
stack, are each rated at 551 MW. They began
commercial operation in September 1$65 and July
1966, respectively. Unit 3 is rated at 552 MW and
began commercial operation in December 1973,

Although the™ results of particulate testing
perfermed in recent years demonstrated compliance
with the 0.05 1b/MBTU mass emission limit, the Mt.
Storm units have had difficulty operating
continuously below the 10% opacity limit. In an
attempt to improve precipitator performance and
maintain compliance, many modifications have been
made te all three precipitators in the last decade.

As a result of the modifications to the Unit 3
precipitator in 1992, Unit 3 is now able toc cperate
at copacity levels below 10% over 20% cf the time.
In addition, the Unit 3 scrukber, which is
scheduled to commence operation this fall, will
provide an additional 70% reduction in particulate
emissions. = Since the scrubber will rarely be
completely bkypassed, we expect +the scrubber to
previde the additienal reductions necessary to
enable continued compliance with the opacity
requirements of Regulation 2.

The modifications to the precipitators associated
with Units 1 and 2 have not resulted in as
dramatic of an improvement in performance as have
the modifications to Unit 3. It is not certain
whether scrubbers for these units will be part of
Virginia Power's Phase II compliance plan necessary
toc comply with Phase II of Title IV of the CAAA.
Based on recent particulate testing and other
studies completed, we believe that substantial
additicnal precipitator modifications would ke
necessary to enable continuous compliance with the
current version of Regulation 2. However,
additional testing will be necessary to confirm
that these modifications would adegquately improve
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precipitator performance as Virginia Power
believes.

7.6.2. Operaticonal Constraints Imposed by Current

Rule.

Although the precipitators have undergcne many
upgrades over the vyears, Mt. Storm has had
difficulty operating at cpacity levels consistently

below 10%. In the fall of 1993, the opacity
problem suddenly worsened at Mt. Storm for unknown
reasons. DEP issued a temporary variance *to

Virginia Power to provide time to diagneose and
correct the problem. Although the causes of the
elevated opacity were never identified with
certainty, wersuspect that Mt. Sterm's temporary
reliance on alternate c¢oal supplies due to the
coal-miner's strike and the installation of NOX
controls on Unit 1 may have contributed to the
elevated opacity levels. In an attempt toc diagnose
the cause of the elevated cpacity, Virginia Power
completed a particulate testing program and an EPA-
based computer meodel study te predict precipitator
perfeormance.

Numerous load curtallments were necessary at Mt.
Storm during the fall and winter menths of 1993 as
a direct result of attempting te comply with the
10% opacity 1limit. Daily load curtailments
averaged approximately 69 MW for a total of
approximately 293,000 MWH lost during those months.
The cost of replacement power due to these load
curtailments was approximately $7.9 millicn. These
load curtailments not eonly hurt Virginia Power and
its custcomers but also hurt the state of West
Virginia due to lost tax revenues (approximately
$762,000). In additicn, these curtailments reduced
the consumption of West Virginia «cocal which
constituted 56% of the coal burned at Mt. Storm
during 1993 the reduction anmounted to 116,897 tons.

The causes for the elevated opacity 1levels
disappeared early this year as suddenly and
mysteriously as they appeared, however, even now we
cannet continucusly maintain opacity levels below
10% o©on either stack. In particular, it is
difficult for the units to operate below 10%
cpacity during pericds of startup, shutdewn and
unit operaticnal problens. In addition, the NOx
controls on Unit 1 recently made operaticnal to

30




comply with Title IV of the CAAA are believed to be
at least partially responsikle fcor contributing to
the elevated opacity levels.

Two particulate test programs were undertaken in
the last two y22rs 1o z2n attexspt to ilfentlify causes
for elevated c¢pacity levels. During testing
perfocrmed in the fall of 19%2, we attempted to
develop a relationship between particulate
emissions and opacity in order to project
particulate emission at opacity levels abcve 10%.
In order to develop this relationship, testing was
performed during normal coperation and operation at
elevated opacity levels. Testing during normal
cperation demonstrated compliance with both the
particulate arnd opacity limits.

The second part of the test pregram invelved taking
precipitator fields cut of operation in order to
increase opacity up tc about 10%. Based on the
relationship develcped using this test data, we
were unable to demonstrate that the unit could

consistently maintain compliance with the
particulate limit at opacity levels higher than
about 12%. However, there is some resason to

believe that the relaticnship between particulate
and opacity observed through this test program was
invalid. Taking precipitator fields out of service
may have resulted in increased particulate
enissions that would not necessarily have resulted
even at increased cpacity levels with all fields in

service.

As a result of the increased opacity proklems in
the fall of 19%3, a second test program was
conducted on Urnits 1 and 2. The primary focus of
this test pregram was to identify the impact of the
NOx controls on opacity. Results of this testing
showed elevated opacity levels (15-29%) with
corresponding particulate emissions below 0.05
1b\MBTU in 11 cut of 12 test runs. A possible
explanation for low mass emissicons and elevated
opacity levels is the emission of an unusually high
percentage of fine particles resulting at least in
part from the NOx controls. (Results from the
testing showed 47% of the particles to be less than
1 micron in size and 80% less than 1.6 nmicrons in

size.) The emission of higher 1levels of fine
particulates causes more light to be obscured due
te greater surface area per unit mass. In
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addition, it should be noted that the exit stack
diameter is a major factor affecting wvisible
emissions, since visible emissions vary directly as
a functicn of optical path length. The ccmbined
stack serving Units 1 and 2 has an unusually large
diameter.

Results from the two test programs appear to
conflict with each other. While the 1992 testing
suggests Mt. Storm must stay below about 12%
opacity in order to ensure particulate emissions
below 0.05 1b\MBTU, the 1292 testing revealed very
low mass emission at significantly elevated opacity

levels.

With the approcval of DEP, Virginia Power plans to
cenduct further particulate testing on Units 1 and
2 at Mt. storm in another attempt to project
particulate emissions at opacity levels greater
than 10%, The proposed testing program will
consist of a full compliance particulate test on
the ceombined stack cof Units 1 and 2 during full
lcad operaticn. Threoughcout the testing, samples
will be taken in order to obtain size distribution
of the particulate matter.

Based on the results of the particulate testing and
the particle size distribution, it will be possible
to develop curves relating particulate emissions
to opacity. Using this relationship, it will be
possible to determine the opacity level for units 1
and 2 necessary to keep particulate emissions below
the regquired mass emission rate. In order to
determine overall station compliance, we will
perform particulate testing on Unit 3 once the
scrubber is in cperation.

In additicn to the particulate testing, Virginia
Power hired Clean Air Engineering to use an EPA-
based computer model to predict Unit 1 and 2
precipitator perfermance while burning several
different types of coal. The computer model
results indicate that the existing precipitators
are capable of achieving conpliance with the
existing West Virginia particulate limit (0.05
ib/MBTU), but not necessarily with the opacity
limit (10%). Based on the model results, Clean Air
Engineering identified four possible problems which
may contribute to precipitator problems. These
include the following:
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. High dust resistivity due to acid condensation
in regions with low gas temperatures (below
275 F).

» A relatively 1large number of submicroen

diametar particles.

. A large amcunt of unburned carbon (pctentially
due to the Unit 1 KOx contrels).

» Possible reentrainment of fly ash caused by
low resistivity ash.

7.6.3. Costs Associated with Retrofit.

Virginia Power has made numercus improvements to
the precipitators at Mt. Storm over approximately
the last 13 vears. These improvements are in
addition to the replacement of the original three-
field precipitators on Units 1 and 2 with five-
field precipitators in 1973.

During the 1981-1986 time periocd, each of the
precipitators asscciated with all three units have
had two control upgrades to automatic wvoltage
controls. The present controls are state-of-the-
art technology which enable maintenance of optimum
power levels in the precipitator electrical fields.
In 1988, new rapper and vibrator controls were
installed to provide greater <flexibility in
programming of the freguency and force with which
the plates and discharge slectrodes are cleaned,

During the 1993 Planned Maintenance Outages, the
Unit 1 and 2 precipitators underwent extensive
modifications to the design o©f the precipitator
rapping schene. The original design bprovided
rapping to groups of ten plates per pair of
rappers. This was the common design throughout the
industry at the time that these precipitators were
censtructed. However, it has been the experience
of all precipitator manufacturers that this design
is improved by reducing by half the number of
plates rapped. The modification of Units 1 and 2
involved dividing each group of ten plates into two
greups ¢f three and a single group of four plates
per rapper. This tripled the original number cf
rappers and reduced the maximum numker of plates
rapped cencurrently to four. For each
precipitator, this modification was very extensive
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due to the structural steel. work reguired to
support the collecting plates with this type cf
configuration, as well as the removal of the 240
original rappers and the installation of 720 new

rappers.

In addition to the modification tc¢ the Units 1 and
2 precipitators, additional instrumentation was
added near the precipitator inlets. This
instrumentation provides more accurate information
with regard to temperature and excess air entering

the precipitater and enables better-tuning of these
parameters ip order %to maximize precipitater
collection efficiency.

During the spring 1992 Planned Maintenance Outage,
Unit 3 received extensive precipitator
modifications. The medifications included
doukling the number of rappers, which reduced the
original groups of nine plates per rapper pair, to
groups of four and five plates per pair. Aalsoc, the
inlet and center electrical fields were each
divided in half and the power supplies to the
respective fields were doubled in number. The end
result was a six electrical field precipitator
which was a 100% increase from the original three
field precipitator.

The costs assoclated with the modifications
completed since 1981 total at least $9 millien.
Furthermore, Virginia FPower has estimated that it
would cost an additional $25.6 million in capital
costs for additicnal precipitator fields and dual
flue gas conditiecning (80, and Ni;) for Units 1 and
2 to meet the 10% opacity limit consistently during
normal operation. Even with these improvements, we
believe it would be difficult if not impessible te
meet a 10% opacity limit during some periods of
startup, shutdown and unit trips.

7.6.4. Result ¢f Proposed Changes.

The results of the proposed particulate testing
program will determine how the adoption of the
proposed modificatiens tec Regulation 2 will impact
the compliance status of Mt. Storm Units 1 and 2.
If the results of the testing show the units can go
up to 20% opacity with ceorresponding particulate
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emissions at or below 0.05 1b\MBTU, then these
units will be able to achieve a 58% ccmpliance
percentage based on historical infermation.

If, heowever, the results of the testing program
show Units 1 and 2 would be restricted to an
cpacity level less than 20% in order to achieve
corresponding particulate emissions below 0.05
1b\MBTU, then Virginia Power's course cf action
will depend on the ability to consistently meet the
projected opacity level. If the projected opacity
level is closer to 10%, then it may be necessary
for Virginla Power to take advantage of the
proposed amendment to the regulation which would
allow a particulate emissions limit up to 0.1
1b/MBTU based 'on a modeling demonstration that no
viclation of the NAAQS will occur. Otherwise, if
Virginia Power believes it is possible to maintain
compliance consistently with the predicted opacity
level associated with 0.05 1b\MBtu then that
opacity level will become the 1limit for the Mt.
Storm Unit 1 and 2 stack.

CONCT.USTION

The statutes applicable to DEP provide strong evidence that
the legislature desires for environmental programs in West
Virginia to be no more stringent than federal regquirements
absent factors unigue to West Virginia. No such unique
factors exist with respect to the revisions being advanced by
petitioners. The state legislature has examined this issue
several times over the past years and concluded that the state
should not place itself in a competitive disadvantage absent
compelling circumstances and should balance all interests
involved, including employment, ccal, and tax revenue among
others.

There is compelling technical and economic support for these
proposed modifications to Regulation 2 including increasing
the cpacity limit to 20%. A 20% opacity limit more accurately
represents the existing weight emissien standards. While
petitioners are committed to compliance with the established
mass emission rate of Regulation 2, the opacity requirement
and other proposed modifications are needed to aveoid
unnecessary and substantial expenditures. These revisions are
not only in the best interest of the petitioners, their
ratepayers and stockholders, but also the state's tax revenue,
the cecal industry, and employment cpportunities in the state.
These changes will also bring the cpacity standard into
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greater conformity to the nass emissicn limit as well as,
neighboring states opacity limits.

Submitted this 3rd day of June, 1994.
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STATEMENT OF ROBERT W. REEVES CN RBREHEALF
QF APPALACHIAN PCWER COMPANY AND OQHIO
POWER LCOMPANY BEFQORE THE WEST VIRGINIA AIR
POLLUTICN CONTRQOL COMMISSION AT ITS EEARING REGARDING
PROPOSED AMENDMENTS TO REGULATION II.

December 7, 19878

Mr., Chairman, Members <f the Commissicn, Director

Beard.

My name is Robert Wi Reeves. I am Head, Environmental
Engineering Divisicn, American Electric Power Service Corporaticn
with offices in Canton, Ohio. I am speaking today on behalf of
Appalachian Power Company and Ohioc Power Ceompany regarding the
Commission’'s consideraticn ¢f Regulation II as that applies %o

vutility bellers in West Virginia.

By way of background and for the benefit cf the new
members of the Commission, I believe it 1s necessary to review
the commitments which AEP has made in West Virginia to comply

with Regulation II as it now exists.

Following the revision of Regulation II by this Commission
in 1971, it became necessary for Appalachian and Ohio Power to
enter into compliance programs to bring all six cf their power
plants intc compliance with an emission limitation of .05 pounds
per million BTU. The compliance programs were the subjects of

many hearings befcre this Commission in which AZP woiced its




ceonsiderable concern over the stringency of that emission limitaticn.

Under the terms of those compliance programs it was necessary for
AEP to retrofit the Mitchell and Amos Plants which had begun
operation at about the same time that Regulation II was adoptad.
Those retroiits were necsssary even though the Mitchell and Amos
Plants had been constructed with pollution control eguipment
designed to achieve compliance with the emission requirement of
Regulation Ii which eﬁistéa-f:oﬁ 1966 and 1971. In addition,
those compliance programs céiied for the installation of new
electrostatic precipitators at both the Philip Sporn and Xammer
Plants. In addition a majer upgrading of the precipitators at
the Kanawhe River Plant was undertaken. All of these programs
have been completed.with the excepticn ¢f the precipitators
retrofit for Units 1 through 4 of the Philip Sporn Plant which is
scheduled for completicon nc later than July 1, 1379%. Also a part
of the Company’'s efforts to comply with Regulation II was the

shutdown of the Cabin Creek Plant in 1377.

AEP's commitment to comply with this regulation alcne,
has ¢or will involve at the Sporn Plant $113,600,000; at the amos
Plant 8$105,400,000;: at the‘Kanawha River Plant $4,300,000; at the
Mitchell Plant $958,300,000; at the Rammer Plant $75,100,000; and
in order to bring the new Mountaineer Plant in compliance with
Regulation II $37,3C0.000. Thus, nct counting any value associated
with the shutdown ©f the Cabin Cresk Plant, AEP has made a total

commitment of $438,000,000.



This enormous commitment of resources was in spite of the

fact that we believed that the .05 pound emission limitation was
far meore restrictive than was necessary in order to attain primary
and secondary ambient air guality standards or to satisfy the
requireménts of the United States Environmental Protection Agency
for an approvable state implementatiocn plan. Without intending to
reargue the merits of the .05 pcocund emission limitaticn, we believe
that the Commission should now-examine‘?he_o;acity provisicn of
Regulation II toc avoid the poss;bility of yet ancther retrofit of
one or more cf these plants which we believe have already been
installed with the best availability contrcl technelogy. In this
connection I call your attention te the fact that the Commission
proposes to ratify the reguirement which is contained in §2.02 of
propesed Regulation II,wﬁich-iméosgs a 10% copacity reguirement on
all fuel purning units whose maximum design heat Input is egual to
or more than cne millicn BTU's per hour. The effect of this
provisicn is to place a second and perhaps more restrictive emission

El

limitation upen power plants which may be independently enforceakle

by the Commission.

Qur experience with opacity from power plant stacks indicates

that a situnation may exist in which one ¢r mére ¢£f cur plants could
be in full compliance with the .05 pound emission Iimitaticn or
mass emissicn rate ané yet be in violation of the 10% opacity
reguirement. We have been fortunate s¢ far in the operation of

our plants in that we believe we have had success in achieving




both the cpacity and the mass emissicn reguirements of Regulatiocn

II. To the extent that this has been accomplished, however, we
+hink it is becuase cur control eguipment has been performing
better than design or that the characteristics ¢f the stacks
invelved have bgen such that 10% opacity has been achieved. OCur
concern is that over time the precipitator performance at our

plants may drop off to the extent that while they. will still be

in compliance with the .03 pound mass emission rate they may not

be capable of assuring continued compliance with the 10% opacity

reguirement.

For example, I call vour attention to the situation we
are pressently experiencing at the Tanners Creek Plant of Indizana
and Michigan Electric Company, one of the operating companies of
AEP. All four units at Tanners Creek ars ecguipped with electrostatic
precipitator control eguipment designed and operated at essentially
the same collection efficiency. All four units are reguired to
comply with exactly the same mass emission rate. However,
because of differences in the censtruction of the boilers and the
configuration of the stacks, three of the units at Tanner's Creek
have no visible plume while the fourth unit has a2 plume of
approximately 20% opacity. The significance of this experience
is that all four of these units, including the one with 20%

opacity, are operating at mass emission rates well below the

level of .05 pounds.



We are not alone in our observation that coempliance

with a mass emissicn standard will not assure compliance with an
cpacity standard. I have attached to my statement a report dated
June 23, 1976 which was prepared by E. J. Hall Assccilates, Inc.,
a2 nationally recognized authority in this field. This report
considers the relationship between opacity and mass emissions in
the specific context of AEP plants in West Virginia. The report
concludes that opacity is influenced by a number of factors other

than mass emission rate including such things as stack diameter

and the nature of the particulate matter being discharged. In
addition the report notes a very serious problem in that precipltator

vendors will not guarantee compliance with an cpacity standard.

It should be noted that the problems assccilated with
the use of cpacity as an independently enforceable emission
restriction has heen recognized by EPA since 1871 when it first
established new source perfcrmance standards for power plants.

At that time EPA established an opacity standaré cf 20% and a

méss emission rate ¢Z .1 pounds. I note that in the Federal
Register of September 19, 1878 that even though EPA is contémplating
a reduction in the mass emission rate for power plants to .03

pounds ithey propose to leave the opacity standard at the 20%

level. EPA's new source performance standards make it very clear
that it is the mass emission rate - not cpacity - which should
control +the determination of whether a source is in compliance

with new source performance standards. °40 C.F.R. §60.11l(e)!l.

We believe that this is an appropriate technigue with which to
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establish the relationship between mass emission and cpacity
limitations. I+ is clear based upon the EPA experience that

cpacity does not have a linear relationship with mass emission

rates. -

In this connection we are concerned that when this
Commission initially adopted a 10% opacity reguirement it did so

on the basis of & linear reduction of the EPA new source performance

standard. That is, when this Commission electe@ tp acdopt 2 mass
emission rate of .05 pounds gq; 1/2 the EPA new scurce periocr-
mance standard of .1 pounds) i£ alsc elected to adopt an opacity
standard of 10% {which was likewise 1/2 of the opacity standard

of 20%).

We believe that the overwhelming weight of technical
authority, including the recently proposed rulemaking of EPA,
demonstrates conclusively that it is not apprepriate to reduce
cpacity in the same ratioc as mass emissicns are reduced.

. We strongly urge this Commission to amend the opacity
provisions of Regulation II as they apply to utility bollers to
eliminate the 10% cpacity requirement as an independently enforceable
emission limctation. We suggest instesad that the Commission
adcpt the approach which has been followed by EPA in recognizing
the mass emission rate as being the basis upon which to establish
compliance. We believe that this action is'consistent with the
Commission's belief that the SIP should not be any more stringent

than is necessary ¢¢ attain primary and secondary standards and

be approvable by EPA. With the continued existence of the .03 pound




mass emission rate applicable to utility beoilers, there is no

reason to believe that EPA would disapprove this amendment to West

Virginia's Implementation Plan.

Failure to amend the 10% cpacity restriction raises a

very serious concern about whether it will be necessary for us to

face once again further precipitator retrofits in West Virginia
involving hugh commitments of capitol without scund economic or
‘environmental justification. 't'is evern guestionable given the
present and anticipated financifl and economic conditions that we
could raise the capitol necessary te carry out such retrofic.

I appreciazte the opportunity tc have presented these

remarks to you today and I will be glad to answer any gquestions

that you may have regarding my statement.
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ABSTRACT AND SUMMARY

Technical Report HAR 76-132

This report principally covers éﬁélyses on electrostatic
precipitator design, costs, stack emissions and opacity factors
at steam electric generating plants of the American Electric
Power Company in West Virginia, Compariscons among the pertin-
ent factors are made for systems designed to achieve outlet
stack particulate emissiOns;gt 0.05%/10%BTU and at 0.1%/10°57YU

heat input.

The important results and conclusions may be summarized
as follows:
i. AEP has six (6) plant sites, comprising 1% boilers and
8§ separate stacks, currently operating in West Virginia.
Among them, about 1300 people are emploved. Plant sites
are designated Amos, Cabin Creek, Rammer, Kanawha,
Mitchell and Sporn; they are located in Putnam, Ranawha,
Marshall, ané Mascn Ccunties. Present plants have =z
total generating capacity of.6,875,000 KW, of which
overIGS% is at Amos and Mifzchell. A new plant under
construction is rated for 1,300,000 KW_(Kilowatts).
A typical ayerage heme may consume about 550 KW HR
electric energy per month. The AZP system energy
capacity in West Virginia amounts tc abeut 5,000,000,000

KW HR per menth.

HAR 786-132
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Among the 50 States in the USA, allowable particulate

emissions vary from as low as (0.C05 lbks per million BTU
heat input for coal-fired utility boile:s‘in West
Virginia and New Mexico to as High as 0.8 lbks per
millicn BTU heat input for existing planté in Nerth
Dakota. The tendency seems t¢ be for a limit of about

0.1 1b pe; million BTU for large boilers in mest all

States. Only 4% of the States have regulations limiting

particulate emissions toc less than this figure at 0.03

$#/10°8TU. The Federal EPA standard for new installations

is also 0.1%/10°%BTU.

Precipitator design criteria typically reguire reliable
collection efficiencies at 95.4% and at 93.7%,minima,

in order to meet particulate emission regulation of 0.1

and 0.0g $/10°BTU, respectively. t is very difficult

and costly to achieve, centinucusly, collection efficiencies
at 99.7% or mers on large beoilers in the 800-1300 megawatt
(MW) clasgs--especially so when erning low sulfur cozals

in big, base-lcaded plants such ;s Amos. To go from

0.1 $/10°BTU to 0.035 $#/10°RTU reguires cutlet dust emissions
to be cut in half and this has to be done on the finer
particles which are mcre difficult to collect., Thus, a
diminishing return and cost-benefit effect occurs whers

the incremental performance of added precipitator sections

EAR T76-132
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decreases as overall perfcrmance requirement increases.

Further, as the size and complexity of the equipment
increase to achieve very high performance, so alsc de
potential coperating problems.aﬁd maintenance require-
ments increase.

As shown in Table 2, present operating plant data
supplied by AEP plant managers to the APC Board of W.Va.
ars summarized. All plants except Rammer and Mitchell
are achieving present SO, emissidn limits prescribed by
Regulation X. (Fig. 1j. The reguired ocutlet stack
emissions and corresponding calculated probable opacity
for particulates at 0.1 #/10°BTU and a+ 0.05 #/10°BTU
are indicated. Cenditions under which opacity calcula-
tions were made are listed at bottom of Takle 2.
Opacity’data are bhased on the scientific principles of

light scattering or abscrption by fine particles as

measured by an optical instrument called a Transmissometer

approved by the Federal EPA., Tor the larger stack
diameters (30-33 ft) at Amos and Mitchell, stack opacity
estimztes are in the range 32-28% for 0.1 #/10°BTU
erission and 18-22% for 0.05 $/10°37U emission. Plants
capable of meeting West Virginia's 10% cpacity at

0.05 #/10°%BTU would be Cabin Creek, Kammer 3 and possikly

Rammer 1, 2, XKanawha 1, 2 and Sporn £ under faveorable

-
[
-
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conditions. BAbout 5S0% of emission regulation 0.05
$#/10°BTU would be reguired to achieve 10%-opacity axt
Amcs and Mitchell plants as tests have corrocborated,
Except for the smaller diameter stacks, we conclude
that the West Virginia regulation 0.05 #/105BTU
partiéulate emission is incecnsistent with meeting a
10% opacity.

Emission, costs and cpacity factors with new backfit
precipitators having gq?ranteeé eff;cienciés up to
99.8+% for Aamos 1, 2, K;mmer, Mitchell, Spornm plants
ané a new 130l plant, are reviewed in Table 2 {(Section 2.3).
Ccst figures are actual data from AEPSC recordés for
eguipment designed for 1% sulfur cocal or less., AZP
design gractice (Secticon 2.7, para. 4) is conservative
and alsa costly in West Virginia. Basic guarantees cn
periormance are more than adeguate to meet the 0.05
$/10°BTU emission regulatioﬁ. In fact, capability is
in the range 0.024 to 0.032 #/10°BTU., AL these levels,
50 to 60% of the reculatiocn, stack opacity estimates
are in the range 5-10% for all plants., New large

precipitator installztions scheduled in the AEP system,

'W. Va., cost $7-12/sqg. ft. collecting plate area. For

 backfit cases, the total Air Pollution Control project

cost ranges 2.24 to 3.77 times the installed precipitator

cost, per se.

iv HAR 76-132
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Costs vs particulate emissions with present 502 regula-

tions are discussed in Section 2.4 and Tables 4, 5,
For the actual systems being installed, ncted to be
conservative, the overall cost;.increase about 25% in
going from 0.1 #/10°BTU to 0.035 #/10°BTU emissions.
Generally, however, for normal design practice these

gest increases could range up to 30+%. Current program

costs for maximum emission 0.05 #/10°BTU at varilous

AEP plants in West Virginia are éé follows:

Total

Cost ‘
Plant & New PPTRS $§ Million MW
AZmos 1, 2 88.46 1e0qQ
Rammer 1, 2, 3 61.82 875
Mitchell 1, 2 ] 84.53 1600
Sporn i1-4 ) 74.94 620
Speorn S 38.71 450

Total 348,46 4945

Average Cost $70.6 per KW
An additicnal $5.21 million will have been spent in 1878
for upgrading existing precipitators at Amos 3 and
Ranawha 1, 2. (not including costs of SO, éonditioning
system'préviouély installed at Xanawha 1, 2). :Thﬁs,
totai current project costs in WeSt_Virginié come to
$353,670,000. These expenditures involve 7 existing
plants coﬁprising 8 separate %;agks.i Cabin Creek has
not been considered since no current work is schedﬁled

due to a projected shut-down in 1877.

v EAR 76-~132
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The effects of burning medium to high sulfur coals
{(2-4%) on precipitator size, cost, performance and stack
opacity are discussed in Section 2.5 and Table 6. Thus,
if West Virginia were to relax:soz regulations, much
smaller precipltators at much lower costs woﬁld be

possible to meet particulate emissions regquired. For

the five (5) backfit installations above (Tabla 7)

total project costs would be reduced about in half to
3179.4-mi1lion comparéd to $348.5 mill;on with low S
¢oals at particulate edissions 0.03 #/10%87U. For 0.1
$/10°270 emissions, the com;arabie program cost would

be about #132.4 millien with higher sulfur coals.

This is over $215 million léss than present commitments
for the 5 plants tc meet existing W. Va reculations

for soz‘emissions and the 0,05 #/L0°BTU particulate
emission.

Cpacity factors and methods of determination are reviewed
in Section 2.6, The Ringelmann method used by W. Va.
and others is imprecise, unscientifi¢ and unsatisfactory
for any reliable determination of stack opacity. It

is shown (Zppendix 2) that, due to the large numbér of
factors invelved, many of which are uncontrollable, it

is possible for the cpacity determination to vary from

. 14% o 87% with 2 22.5 ft-diameter stack zt a contant

vi EAR 76-132
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gecmetric mean particle size of 2.5 micron diameter at

a mass emissicn rate of 0.05 g¢grains per standard cubic
foct of gas. It is concluded that the use of Ringelmann
opacity measurements by reguiaﬁory bodies to determine
the degree of particulate emissions is contrary to

the laws of nature. As shown in Section 2.63, actual
stack opacity, calculated by Transmissometer method,

can be reduced to 11-13% for 0.05 #/10°BTU emission
with three separate s&ackg, comparad to 18-22% opacity
with a2 single stack at’2mes 3. If a Ringelmann observer
lcoked at the 3 stacks in line, he woculd be expected,

if accuréte, to see about 28-234% opacity at the same
dust emission rzte of 0.03 #/10°BTU.

At present, precipitator or other eguipment vendors

do not éuarantee an copacity. In view of the number of
variables involved, this is nct surprising. Certainly,
in the case of a Ringelmann determination, it would
hardly be expected.

Section 2.7 briefly reviews the State-cf-the-Art for
particulate emissions contrel in pulverized-coal-fired
power plants. For large plants, the cenventional scrubber
can be eliminated £rom sericus censideration., Tc date,
experience with bag filters is limiteé to very small

boilers in the 80 MW class. Hewever, new devalcpments

in the reliable application of fabric f£ilters in the

vii , HAR 76-132
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power industry are being followed with interest,

particularly for high resistivity ash associzted with
low Sulfur coals. Although systems have been sold at
least up to 375 MW size, no large installation has vet
been operated; bag life has yvet to be proven; cosits are
uncertain, The electrostatic precipitator has been

the universally accepted method for fly ash collection
worla wide. With preoper design and reascnable
maintenance, modern éyétems agé“capable of achieving
reliable high perfofﬁénce above 99%., Many are reported

in cperation in the range $2.4-39.8%. There is a

paucity c¢f good data on the continuity of high performance
for several years following initial installatiohs.

It is very difficult and costly, especially following

the air-heater with high résistivity ashes c¢f varving
chemical cecmposition, to maintain, continuocusly, per-
formance at or above $85.7% in large base-loaded plants.
The AEP plants at Amos and Mitchell, 80C~1300 MW, are
among the largest in the country.

Typical boiler start up factors related to particulate

emissions in the AEP system are reviewed in Section 2.10.

1 el
_H._J. Ha}l

4 August 19876
Princeton, N.J.
HaR 76-132
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TECENICAL REPORT HAR 76~132

T SUMMARY ANALYSIS -~ PRECIPITATOR DESIGN, COSTS, STACR

EMISSIONS AND QPACITY FACTORS AT STEAM ELECTRIC
GERERATING PLANIS OF THE A=P COFEANY IN WEST VLRGINIA

I. INTRODUCTION

l.l

This report is an update and extension of a 1974
review of some of the facters in the above title.
Extensive, new and more relliable cost data are
now available.

The principal cbjectives are:

1. To discuss effects on relative precipitator costs,
overall APC project costs and opacity facters
with stack particulate emissions at 0,05 and
0.18/10%87U heat input:

a. With present S0, emission regulaticns in
W. Va.

b. With possible increased SO, by.burning
higher sulfur ccals conservatively con-
sidered by Mr. Maynard Smith to have no
adverse effects on primary ambient SO,
concentration levels.

c¢. Special cases of Amos 3 and Kanawha 1, 2
prehblems now in process cof improvement.

2. To consider pertinent state-ci-the-art factors"
£cr the control of air pollutants by either
precipitators, fakric filters or wet scrubbers,
and to comment ¢n statements made by the EPA in
the Technical Document? issued May 1575.




II. RESULTS AND DISCUSSION

2.1 LOCATIONS AND PERSONNEL

l.

2.

Data for € plants in W. Va are indigated in
Table 1.

Putnam, Kanawha, Marshall and Mason Counties
are involved.

Lecations vary slightly between 81° and 82°
Lengitude and 38° to 40° Lat*tade.

Total personnel employed 1298 of which
30.2% are at Ahes and about 22.7% are at
Sporn. The others are at Cabin Creek,
Kammer, Kanawha and Mitchell plants.

OPERATICNS AND EMISSIONS FACTCRS--SUMMARY

1.

Data for 9% existing installations and (1)
proposed new 1300 MW plant are shown in
Tanle 2.

All plants except Xammer and Mitchell are
achieving present 50, emissicn limits prescribed
by Regulation 10. Pig. 1).

The reguired outlet stack emissions and corres-
pcnd;ng calculated probable opacity :or parti-
culates a2t 0,1%/10° BTU and at 0. 053/;0 BTU are
indicated., For the larger stack &lameters
(30-33 £t dizm) at Amos and Mitchell, it is
seen that stack opacity estlnaees ars in the
range 33-38% for 0. 1#/10 BTU emissieon and
18-22% for 0.054/10°%BTU emission. Plants
capable oe meeting W. Va 10% opacity at
0.05%/10%87TU0 would be Cabin Creek, RKammer 3
and possibly Kammer 1, 2, Kanawha 1, 2, and
Sporn 3 under favorable conditions.,

The requl“ed nominal prec*ultator efficiencies
in the last 2 columns are estimated on the
basis of actual ave—age coal, ash propertles
currently being used. All new precipitator
installations scheduled are designed for
performance well abcove these levels,

BEAR 76-132
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Except for the emaller diameter stacks, we
conclude that the regulatlon 0.05%/10%8TU
particulate emission is generally inconsistent
with meeting 2z 10% cpacity., Although somewhat
greater leeway might be expected with Ringelmann
evaluations, under certa*n conditions, it is
most improbable that 10% opacity could be
expectad at Amos and Mitchell at 0. 05&/10%8TU
emissions. About one-half said cgoncentration
would be raecuired as tests have corrxcborated.

2.3 EMISSIONS, COSTS AND QPACITY FACTORS WITH
NEW BACKFIT PRZCIPITATORS .

l.
2.

General data arg summarized in Table 3.

Emissions capability of the various systems

with installed SCA in full operation are vendor
guarantee values (except Kammer est.) for actual
equipment contracted. Thus, the cutlet emissicns
capabilities shown are based on guarantee per-
formance with cconservative inlet loadings for
typlcally worst ash conditions., The Kammer case
is based on guarantee performance 99.4% with
12.5% of installed capacity out of service.

~

We conclude as Zcllows:

a. AEP design practice i1s conservative and

“alse costly in West Virginia. BRBasic
guarantees on performance are more than
adeguaks to meet the 0.03%/10°BTU emission
regulation. i.e. Dry bottom beoilers -
99.,7-5%2.75% with 12%% installed capacity
cut ©of service; Kammer Cyclone Boilers -

. 599.4% with 12%% installed capacity ocut

of service. '

h. Opacity estimates are generally 5-10% in
all plants for system capability. Note,
however, that this takes outlet emissions
50 to 60% ¢f the regulation 0.03%/10%BTU.

c. Large new precipitator installations cost
$§7-12/sg ft plate area. PFor backfit cases
_the total APC project cost ranges 2.24 to
2.77 times installed precipitator cost,
- per se.
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COST3 VE PARTICULATE EMISSIONS, PRESENT SO»

REGULATLIONS

ll

2.

4.

Data for (5) large backfits and (1) new installa-

tion of precipitators are summarized in Tabls 4,

For the actual systems being installed, noted
to ke conservative, the overall costs increase
about 25% in going frem 0.1%#/10°BTU +o 0.05
#/105BTU emissions. Generally, however, for
normal design practice these costs increases
could range up toe~ 30-34%,

Total APC prodect costs in W, Va. for the (5)
existing plants._are thus $276,950,000 for 0.1
#/10°BTU compared to $348,458,000 for 0.05
$/10°BTU~~211l for meeting reguired SO, emissions
with low S coals, The difference amounts to
about $71,500,0C0, a substantial, significant
amount--a2bcut encugh to do the air pellution
control systems work on another new plant in
excass of 1000 MW capacity.

In addition to above costs, monies for upgrading
Ames 3 and Kanawha 1, 2, as shown in Table 5, will

have been spent in 1876. The Kanawha 1, 2
figure does not include the cost of the 803
conditioning system previously installed to
meet performance reguirements. The new work
of Tzble 5 is to secure long term reliable
performance a2t Kanawha at emissions less than
0.05#/10%87U.

We summarize'curra§t program costs for maximunm
emissions 0.035%/1C°BTU at varicus AE? plants in
W. Va. as fellows:

Plant _ $§ millicn MW
New PPTRS

Amos 1, 2 gg.46 1600
Kammer 1,2,3 61.82 675
Mitchell 1,2 84.53 1600
Sporn 1-4 74.94 2t
Sporn S 38.71 450

: T 348.4¢6 4545

EAR

$70.6/XW
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Upgrading existing PRPTRS

Amcs 3 C.51 1300
Ranawha 4,30 450
5.21 1750

Total Projects Costs in W. Va. $3332,570,000
invelving 7 existing plants comprising 8
separate stacks. Cabin Creek has not been
considered in this report since no current
work is scheduled due to a projected shut
down in 1877.

2.3 Effects of Medium o High 8 Coals on ?r;R Size,
" Cost, Performance and OpaclLty’™

1. These data are summarized in Table €. Much
smaller precipitators can ke used to achieve
high performance and low cpacity capability,.
This is reflected in reduced costs as shown.

2., As shown in the following ¥able 7, relative
costs for higher & coals ars about one-half
those for low S coals meeting ex;st;nc S0,
regulations.

- TARLE 7

COMPARISON COST ESTIMATED LOW AND HIGE S CCALS APC
TOR (5} AEP PLANTS: AMOS 1,2; XAMMER 1,2,.3;

MITCEELL 1, STORN 1=-4; SPORN 5. COSTS IN § MILLIONS
PPTR COSTS INSTALLED CA Project Costs
0.1 #/10°BTU 0.05% 0.1 #/10°BTU 0.05

1. Low-W.Va, 85.75 122.67 276 .95 348,45
03 Regs.

2. Eigher S 4€6.52 £2.02 132.38 179,40
2=4%
Table 6

Relative Cost

Case 1 over : 2.1 1,94 2.1 1,94

Case 2 ‘

3. With 2% 5 c¢coal, Amos 3 should have little difficulty
' mesting 0.05#/10°BTU emission on a long term basis.
Performance both at Ames 3 and Gavin with medium
sulfur ¢oals have shown precipitator capabilities

in the 99.8% range. C
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2.6 OQOPACITY FACTORS

2.61 Ringelmann Mathod

1. A number of factors affecting the Ringelmann
determinaticon are summarized in a recent
paper® and attached as Appendix A. The
authers indicate that it is pessible for

the cpacity determination to vary from

14% to 87% with a 32.3 ft diameter stack

at a constant geometric mean particle size
of 2.5 micron dia. at a mass emission rate
of 0.05 gr/SCF. They concludz that the

use of opaclty measurenments by regulatory
bodies todetermine the degrees of particu-
late emissions is contrary to the laws of -
nature,

2.62 Transmissomeier Methed _

1. This is the method used in all opacity
calculations reported in this paper. It
is more scientific and depends upcn the
physical laws of light scattering or
absorpticon by fine particles. Systems
typically use a light source at a wave-
length of 0.335 micron for max output.

This is compatible with visible light
which is in the range 0.4-0.7 micron wave-

- length.

12

. 2. The fundamental facters afifecting opacity
(l-transmission) in stacks are:

a. tack diameter - the longer the path
length the greater the opacity.

b, Particle concentration by wgt

c. Particle specific surface ~ total
surface/unit wgt

d., Index of refracticn of the particles,
colox

e, Particle shage

HAR 76-132
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Thus, the number of particles kelow 1 to 2
micron size are the most significant in
determining opacity. Particles of eguiva-
lent diameter comparzble to the wavelength
of light used coffer the greatest scattering
power and hence highest cpacity. Nete that
a transmissometer in a flue or stack is
unaffected by condensibles existing as a
gas. at the measurement tenperature,

Cpacity is related logarithmically to
the wvariables cited.

Sincé specific surface varies inversely

with particle size and density for a given

welght cohcentration, this can have con-
siderable effect on cpacity determinatiens.
Most fly ashes have average particle
densities in the range 2-3 gm/cc. However,
in some cases; particularly very high
periormance precipitaters, Much ¢f the
cutlet ash may consist of small cenospheres
which £loat on water {(density <1)}. Thus,
for a ¢iven weight emissicn, a high
concentration of cencspheres will increase
the total specific surface and hence the
cpacity. In any given plant, fairly good
correlation between opacity and weight
emission can be established for specified
conditicons, but such a2 correlaticon may

not apply to some other plant with
different ccals, grinding, kciler orerations, etc.

Prcbhbable accuracy of opacity data given in
this report is estimated z13% for conditions
usad, Limited datz to date indicate my
calculated cpacity values on flv ash to be
within about 10% of values determined by

a Lear Siegler instrument--generally on

the ceonservative side. As more data

become availzable further refinements in
calculation can be made for various
cperating conditiens.
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Fine particle agglemeration occurs variazbly
in a2 precipitator and theszs effects are
difficult to assess without in situ measure-
ments of particle - size outlet distributions.
In high performance pptrs, the dust emissions
are largely controlled by rapring losses

¢f precipitated dust which can exhibit

some agglomeration,; thus reducing apparent
opacity. It is well known, for example,

~that the use of certain conditioning agents

such as SC3, NH3, etc. may alter particle
surface properties and promote z. agglomeration
tendencies. Stack gpacities being reduced
from ~60% to ~20% have been noted in scme
cases, without reducing weight emissions

by that much.

2.63 Stack Diameter Effects on Ovacity

1. To illustrate these effects, the case of
Amos 3 is an appropriate example. We compare
cpacity cbtzined with a single 230.25' dia
stack vs opacity resulting from three (32)
stacks of 17.5' dia each so that exit gas
velocity is the same in each case and parti-
= culate loading is alsc held constant:
OUTLET EMISSIONS
Single 3C.25' Stack (3) 17.5' dia Stacks
Item .1 #/10°BTU C.Q5S 0.1 2/10°BTU Q.05
Gas Flow/Stack, 1000 4300 42300 1433.3 1433.3
ACEM
$/hr per Stack,
Particulate 1189 ' 595 38¢.7 188.4
gr/ACF per stack 0.0322 0.0161 0.0322 0.0161
Est, Cpacity % '
per stack
nominal min 33 1g8.1 20.6 10.%
neminal max 38.4 21.5 24 .4 3.1

2.

We see that the individual 17.5' dia.
stacks exhibit opacities close £o the
10% regulation for 0.05%/10°BTU emission,
where as the corresponding opacity wikth
the single large stack is about 20%.
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It is interesting, further, to examine
the effect on 2 Ringelmann observer
looking at the plumes from the 3 stacks
aligned--i.e., one behind the cther. In
this case, he wou’d see typically 50-57%
cpacity at 0.1#/10° B*U and about 29-34%
opacity at 0.05%#/1l0°BTU emission.
Corresponding Ringelmann numbexrs would
be 2.5=-3 and 1.5 to 2, respectively.

Fig. 2 illustrates, graphically, the cpacity
as a function of stack diameter for the
case= HWSFuscnd.

2.54 Vendor Opac;ty Guaraﬁﬁee

1.

3.

At present, eguipment vendors do not
guarantee an opacity. In view of the number
0f wvariables involved--particularly those
associated with particle size, density,
cclor, shape, agglomeration effects,

ete., this is not altogether surprising.
Certainly, in the case of a Ringelmann
determination, it could not be expacted.

Vendcers guarantee a certain outlet gas
particulate concentration by weight
as measured by a specified method.

In some cases, where adegquate information
is available, conceivably a vendor might

guarantee an average cpaciity nect to excead

a specified figure as measured by a
specified instrument or method such as a
Transmissometer-Lear Siegler, for example.

_However, since boiler coperation, coal=-

ash properties, ESP cperation and main-
+enance, etc., are cutside control of vendor,
it is very difficult to make rszalistic
opacity guarantees except perhaps under
very limited conditions.
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2.7 STATE=QF-ART PARTICULATE CONTROL - Power Plants

1.

Meeting most State and Federal particulate
emission requirements of~ 0.1#/10°37U heat inpus
typically reguires fly ash recovery in excess

of 99% bg waight. Lowest reguirements of -
C.05&/10%BTU emissions exist in twe States--
West Virginia and New Mexico. To meet this,
particulate recovery has to be typically in
excess of 59.5% by weight., Variations occur
due to coal-ash properties, tvpe of boiler,

ete., In the AEP system, for conservative design,
control egquipment is typlcally specified on tha
basis of 10,000 BTU/1lb, 20% ash for Eastern
Bituminous Ccals; and 7500 BTU/lb, 13% ash for
Western Coals. -:Thus for dry bottom boilers

at 80% carry over, 9%.4% efficiency at 0.1
£/10%B70 and 99.7% efficiency at 0.05%/10°RTU
are typically required. This may not appear to
be a significant difference in performance-—-
cnly 0.3%. In fact, it is a significant factor
in terms of size, cost and reliability of
equipment because it means that the collector ,
dust loss has to be reduced in half or by 50%--
and this has to be done on the finer particles
which are the meost difficult te collect. The
incremental performance of added size sections
decreases as overall collection efficiency
increases. There is a diminishing return
effect on increasing pptr size.

TPossible methods of accomplishing above perfor-
mance encompass basically three: electrostatic
precipitators, fabric filters, or wet scrubbers.
Technical and econcmic considerzticons favor

the ESP for high performance on fine pariigles
<3 - micron size, particularly at very high gas
flows freguently regquired in large power plants.
An B0 MW plant delivers abcut 3 million cubkic
feet per minute of flue gas for trzatment at
~300 F+rabout 4.3 million ACFM at 730F if a
"Hot" pptr is used. To achieve over 99% with

a venturl scrubber on 1 micron particles raguires
prohibitive power reguirements and cost. In
additicn, horrendcous problems ¢f reliability and
wet sludge handling and dispeosal are introduced.
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For large plants, the conventional scrubber can
be eliminated from sericus ceonsideration. The
fabric filter, assuming a 2 yr bag life and proper
maintenance, micht be considered cosiwise
competitive with the ESP up o 300~400 MW size
under some conditicns {particularly high ash
reysitivity cases). It can deliver efficiencies
98,5-99,7+% with dry collecticn; it is unaffected
by high ash resistivity factors. Power reguire-
ments are substantial (3-6"H20 oressure drop)

and eguipment 1ls large. Problems can occuw

with abrasive ashes, fine particle blinding,
dewpoint excursions, ccrrosion, excessive pressure
drop, and maintenance. To date, the experience
here in power boilers using pulverized coal rests
on the Sunbury station PPL where two 80 MW
boilers have bag filters showing average bag

life 2 yrs+. Recently, a few cther sales have
been made including boilers in the 375 MW range.
Practice seems to indicate fairly low treatment
rates order 2 cfm/sq £t bag. A recent estimatef
on cost for an 800 MW plant showed § 11.00/sg £t
bag system installed., Cauticn on costs is
indicated since no large plant has yet been
built, and the 2 yr bag life assumed has yet to
be proven. New developments in the reliable
application of bag £ilters in the power industry
are being fcocllowed with interest, particularly
for high resistivity ash associated with low S
coals.

The ESP, which is czpable of high performance,

dry collection, lowest power recuilrements,
applicability to ultra fine particles and large
gas flows, has been the universal method for

fly ash cellection world wide. With proper design
and reasconable maintenance, medern svstems are
capable of achieving, reliably, hicgh performance
above 59%. ' Many are in operation in the range .
99.4-99.8%. It is difficult ané costly, especially
following air heatexr with high resistivity ashes,-
tc maintain, continuocusly, performance at or

above 99.7%. ‘
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It may be of interest to note AEZP's recent policy
in the design of new precipitatcrs generally
guaranteed for at least $%.7% in most cases.

ae.

b.

143 redundancy -- extra capacity above
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Careful, specific and detailed specifications
giving limits on certain criticzl parameters.

that nominally reguired.

s L2 . C
Technical considrations first pricrity
over cost)per sa,

Objectives high continuous performance
without excéssive maintenance cor forced
boller outage due to ESP Ffallure.

Designs rased on worst coal-asnh prxoperties
expected, Often with either Eastern or
Westarn coals cr combinations thereof.

Censervative basic precipitator sizing.

Gas flow rate design typically 10% above max
calculated expectaticn.

minimize maintenznce

Refinements and fesaturas to
itv,

reguirements for reliabkil

Use of "European” type designs to minimize
wire breakage and to enhance reliability

Judicious use of gas conditicning, where
approprgite, to alleviate performance
variability with changing ccal-ash properties
in low sulfur fuel combustion.

Use oI both cold and hot precipitators

according ¢ technical and econemic
evaluations.
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STATE AIR POLLUTION REGULATICNS

.

Appendix B summarizes Codes and Standards 1875
among the 30 States of the USA.

One is struck by the variability and special
conditions attached to the Codes; it 1s necessary
to read every word and carefully.

I+t is noted that delivery schedules for SO2
scrubber equipment and construction time tables
lock like 3 to 4 years; this is comparable with
large precipitator projeck schedules.

Particulate emissions vary from as low as 0.05
2/10%87U heat iAput for coal fired utilities

in West Virginia and Wew Mexicc to as high as
0.8%/10%BTU for existing plants in Worth Dakota.
The tendency sSeems to be for a2 limit ¢of about
0.14/10°8TU for large boilers. W. Va. limits
1200 #/hr total emission f£rem all units in one
plant site. :

Total hourly amounts ¢f 50, from a plant are
limited in several states such as ¥W.Va. which
uses 45,000 #/hr SOy max in Xanawha Valley.

In New Mexico, fine particulate of <2 microns
eguivalent zerodyvnamic diameter cannot exceed
0.02¢/10° BTU at all cocal £fired plants.

Ambient Farticulate and SOz Data in West Virginia

Tables 8 and S summarize most recent data in. the

Kanawha Valley obtained from the National Moniteoring

Network for vear 1574.°

It is interesting that the second highest S03

cone recorded is less than % Wational 24 hr
standard.
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2,10 Bgiler Start-Up Factors

1.

Common recormmended practice in the ESP industry
is to energize the pptr conly after the flue gas
temperature leaving the precipitator has obtained
a value above the dewwpoint within pptr for
prevailing ccnditions. Levels of 250F=27CF

are reasonable in most cases. For veary low S
coals, much less than 1%, lower temperaturss can
be used. The reasons are to aveid sticky ash
deposits on electrcdes which can seriocusly
impalr performance capability, and to prevent
excess water c¢ollecticn in hoppers. which,

with fly ash, can cy2se hopper rluggage and
severe maintainance problems as well as

possible over-£filling and sheorting out the
precipitator.

Recently, I understand that some manufacturers
have tentatively recommended immediate pptr
cperaticon at stable cocal fire without deleterious
effdcts. Each case must bhe examined carefully.

011 lighters and warm up with good combustion
shculd not normally reculre ppitr cperation for
stack appearance. Precipitator energization
in some cases may start with first use of coal.
Recommended practice is to use minimum amount
cf pptr, say 1 or 2 sections, as required--
progressively energizing as additicnal mills
are put in service and gas temperature  geksto

satisfacoty levels., Temporary cperation at
higher than normal rapping is zlsc scometimes
employed. '
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4, mTypical Plant Practice in AEP system, W. Va,
is summarized as f£collows:

Compliance Time or PPTR Energization

Plant : From Start Up
(1) Sporn @st~ 5 hrs
{2) Xammer 5 hrs het restart to 250F gas
. 7 hrs ceold start a2H out
(3) Mitchell 2-3 hrs inlets on - not complianc
- " Unit 1. € hrs one-'side PPTR on 230F gas

. 12 hrs other side FPTR on ZE50F gas
= Undit 2 6§ hrs one side PPTR on 250F gas
8 hrs othar side PPTR con Z2350F gas

{4} Ranawha 5.5 hrs warm restart - 2&65Fcut
. weekendé cutage gas
: 12.5 hrs cold start = 2€653F ocut gz
Estimate can live with Ringelmann 2 to 3 during
startup

{5) Cabin Creed 2 hrs hot restart
5 hrs cold start

Safely meet Ringelmann. 2 during start

() Amos 1, 2 est~ 5 hrs new pptr fully on 270F
' can use axisting pptr at
stable cozl fire

(7)) Amos 3 aest~ 5+ Hrs 1lst field at
‘ . stable coal fire | -

Data items 1-5 from Plant Managers; items 6,7
from Bob Mata, AEPSC., Al Mocra estimates Amncs
plant could ccpe reascnably well with 4 hour
exemption on start up.
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Comment on EPA Technical Document?

Raference Section Technﬂcal Feasibility ©f Complaince
with Regulation IX »

1. 2 simplistic, generalized view is expressed;
it can be misleading and dangerocus in making
comparisons among various methods of
particle collection.

2. Pg. 20==Many cases of low S coal ashes, the
resistivity is not primarily determined by the
sulfur content of the' ccal as stated. Important
and often overriding are the chemical properties
cf the ash., Sotme West Virginia 1% S coals,
for example, are extremely pocor actors in 2
precipitator--those with high silica + alumina,
low Sodium and Petassium, and marginal iron
content.

2. Pg. 20-—”EeeD*ng temperature constant, the oniy
way to increase pptr efficiency is to increase
its size as iIndicated above"—whan is not so.
€03 conditioning or other conditioning and
electrical energization factors are alsc

Timpertant methods cf _“creaSLng rexrformance
with hign resistivity ashes.

4. Pg. 2l--discussion implies that hot potrs
allow large reductions in size over cold pptrs
on high resistivity ash--this 1s not sc.
Assume a poor ash, con side pptr with a con-
sexvative SCA 750 F&~ /1000 ACFM on an 8300 MW
boller having gas flow 3,000,000 ACEM €, 300F+.
This takes collecting area 2,250,000 £L.
for say 98.7% ccollection. A het opir forx
same performance woula have about 480 SCA,
coenservative design. At 750 F, gas flow would
be about 4,300,000 ACFM and the collecting area
2,085,000 sg £t or azbout 8.2% smaller size.
2dé to this case, extra ceost of heat insulation,
and the overall cost may not be much different
than the ccld side, or it could be higher
denending upeon site conditions, £lue runs,

) possible reguirement for higher cost steel,

3., Pg. 21--The reliabilizvy, energy cost, water
pcllution, etec. vroblems in scrubbers for
large plants leaves much tc be desired.

S 274
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TABLE 3 - SUMMARY - NEW PRECIPITATOR DESIGN, EMISSIONS, COSTS, OPACITY FACTORS--AEP PLANTS IN W. VA.

Lo i T T Hom Outlet ] Ratlo .
Sched PPTR Design Basls—-Totals Emisslon- Cost Data $1000jCost Est. Opacity
Compl | mMw | Y000 | X000 tt* | SCA Eff ¥| capability PPTRS OR Proj |OA PPTR Cost nominal %
PLANT Date {Totall ACFM | inst. Area| inst Max | 8/10°DBTU  qx/ACF lerected (3) PhTRI3/Ft? T[$/RCFH} Min Max
1. Anos ) o
1, 2 4/78 1600 6000 4309.76 731.6 99,85 0.024 0.0068 32,158 80,455 |2.75 7.33 5.35 8.8 10.6
2. Kammeayx 8/78 675 3000 2716 915.3 99.63] 0,031 0.008L |27,640 61,823 |2.24 9.96 9.21 6.6 8.5
1,2,3, . : Kam 1,2
{5) “ . . 4.7 6.0
Kam 3
3. Mitchell )
1,2 4/78 1600 6000 4389.76 731.6 99.85] 0.024 0.0068 |31,837 84,532 |2,686 7.26 5.31 8.9 10.6
4. Sporn '
1-4 2/80 620 2400 1696.94 707.6 9%.8 0.032 0.0084 20,756 74,940 |3.62 12,20 8.64 7.1 b.6
- _1.
5. Spoxrn 5 |9/77 450 1750 1264.8° 722.7 99.8 0.032 0.0084 |10,276 38,708 |23.77 B.12 5.87 5.0 6.1
6. HNew 1301 (4) 1300 4870 4390 200 9%.83| 0.027 0.0079 31,278 2.0 7.13 6.43 9.3 1xr.2
est,
NOTES: (1} ©Dry Bottom Bollers except Kammer — 1 to 6% m« 20% ash coal, 10,000 BTU/1b min
agsume 80% carryover for inlet nominal 164/10%BTU.
(2} Stack gas flow assumed ~97% of design PPTR at full load, max conditlons.
(3) Overall project cost includes interast during constructlion. These data plus pptr
arected costs are actual flgures supplied by Jack Barton, AEPSC,
. (4) Not yet fixed, probably after 1980 -- PPTR costs actual based on Firm 1975 prlces
when purchased. Design adequate for 0.7% S coal. OA proj. cost not yat determined.
(5] Kammar is cyclone boller design for 1% S coal + flux with PPTR for >50% C in ash

Estimates based on max inlet particulate B.33%/10%B7TU.

+
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" TABLE 4

PPTR desxgr basis conservative,
pptr size nominally reguired for guarantee performance.

is typically 99.4% for 0.l%/10°BTU ané $9.7% for 0.05£/10°BTU

in DPry bottom bomlefs.
99,4% at max 0.05£/10°BTU with extra 14% installed caoacmhv

above this.

including 14% redundarcy on
Thls

est 15E80

COST ESTIMATES FOR MAJOR NEW PRECIPITATORS AT
0.1 AND U0.05 #/10°'BTU EMIGSIONS——A=P PLANCS IN WEST VIRGINIA
(Base Data Ref, Table 3}
$lOOO $10Q0
PPTER COST ZRECTED QA PROJECT CQSET
MW Q.1 6 0.05 0.1 0.05
PLANT GROSS £/10° BRTU £/10587U
1. Amos 1,2 1600 25,500 32,158 70,000 g£8,455
2. Kammer €75 22,850 27,640 51,200 61,823
i,2,3 B ]
3. Mitchell 1600 25,250 31,8§7 €7 ,130 84,532
1,2 i
4. Sporn 1-4 £20 16,200 20,736 58,600 74,940
5. Sporn 5 450 7,850 10,276 30,000 38,708
6. New 1301 1300 37,800 45,400 75,600 50,800
est 1880
Totz]l items
1-5 existing
plants 4945 97,750 122,687 276,950 348,458
Totzl & :
Flants 6245 135,550 168,067 352,550 438,258
CA Relative -
Costs 1.0 ~1.,25 1.0 ~1.25
Average ratio OA Project Cost/ 2.61
PPTR Cost including one new plant )
) For 5 existing plants 2.74

Kammer design 1s based on conservative

HAR 76
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TABLE 5

ADDITIONAL PROJECT COSTS FOR UPGRADING PERFORMANCE

AT AMOS 2 AND KANAWHA 1, 2 PLANTS, REP

$1coO0 $100¢C
' Mat Lak
AMOS 3
1. Replace all wires-barbh in all sectiens g3 1l€Q
2. Naveo plate rappers - lower pptrs 8¢ 25 est
3. ZXoppers New alr rap - upper pptrs 120 25
added extra rappers on trailing '
edges ¢f plates all sections
4. PReplace wire rappers P-55 air 52 10
5. BHepper chain baffles 5 - 10
6. Eopper heating installation 68 104
7. 2ir supply : 63
8. TR control improvements €6 15
9. 2Alr Heater By-Pass already iﬁsﬁidr
553 353 )
Total cost items 1-3 $306,000

Scheduled completion 1876 - most have now bean done.

RANAWHA 1, 2

L.
2.
3.
4.
5.

Double electrical energization and TR sets
Double number rappers

Reinforce plate suspensions and support for new TR sets
¥New control room anéd electrical work

New hopper level indicators and hopper heating

Total Prcject Cost -—-- $4,300,000,.

Scheduled completion —-- Jan 1977

13 week outage for Unit 2 start 16 Aug 1976
13 week outage for Unit 1 start 15 Oct 19876

This program meets State compliance date of mid Oct 1876.

HAR 76-132




TABLE 6, SUMMARY TYPICAL EFFECTS OF HIGHER § COAL ON PPTR SIZE, COST, PERFORMANCE, OPACITY

Opacity data for operating conditions as in Table 3 for gag

{c) [ Nom cutlet emlssion Typical max
{b) Estimated Costs {c) capability max Opacity % (f)
(a} Hom. SCA dnstalled] PPTR Installed Estimated Costs o= {d) ~—=emr | o#em (@) ~~~=-+ | Expected
Coal | 0.1 #/1¢* BTU 0.05| in Looo pollars | OA Project -~ $1000 i i case  case
PLANT %85 Emissions 0.1 #/107BTU 6.05] 0.1 ¥/10°BTU 0.05| Eff v YOHIU | Bfry Yo°670 | (Q) {e) -
1. hmos 1,2 2.0 342 456 15,040 20,000 41,400 55,000[ 99.686 0,0224 99.6 0.064 9.9 26
2. amos 3 2.0 | 342 456 | Performance capabllity of existing 99.86 0.0224 ]| 99.6 0.064 10.3 27
. PPTR 135 adequate to meet 99,.4% with
5 flelds and 99.7% with 6 flolds with
{ 2% 5 coal
-3, Kammer - .
1,2 ) 4.0 | 308 110 8.2 14.3
. 9,200 12,270 | 20,600 27,400( 99.5 0.030 99.1 0.054
4. Kammer 3 | 4.0 | 2300 410 . 5.8 1l0.2
5, Mitchell
1,2 4.0 | 256 3534 11,150 15,400 | 29,600 40,800| 99.86  0.0224 | 99.6 0,064 9.9 26
N 1
Sporn 1-4{ 3,5 | 256 353 7,510 10,350 | 27,150 37,4001 99,86  0.0334 | 99.6 0.064 6.1 14.5
1. Spom § 3.5 | 256 353 3,615 5,000 | 13,630 19,000 99,06 0.,0224 | 99.6 0,064 4.3 1l.40
NOTES: (a) Rec by Maynard Smith as realistic without advarsely wmmonﬁ»:w amblent AQ Stnds. :
(b} Includes 14% redundancy for reliabllity; 99.4% off @ 0.14/10°BTU & 99.7% eff @ 0.053/10°BTU for
mnw bottomm~-all except Kommer—--80% carcxyover, HOewec\HU~ 20% ash coals all ‘cases. Kommer cyclona
bollers, 30% carryover and 98.4% off @ 0.14/10*BTU; 99.2% eff @ 0.054/10°pTU.
(e} Based on actual cost data shown in Table 3 —- prorated for change in PPTR siza.
{d) Nom., max eff. capability of installed system with typlcal worst coal properties expected--
Design instld max SCA (column 3) -
(e) Nom. max aff capability as above with SCA design installed as shown column 2
(£) flow

/8 hnergie
o dald
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TAELE &

SUMMARY - AMBIENT PARTICULATE DATA
NATTIONAYL, AQCR #234, KANAWEA VALLEY, 7O
1974 as of 27 Sept 1875.7

I |
)
"
[ 3
i
o

SUSPENDED PARTICULATES

. No. Highest
. Daily > 24 Hr Annual
No. 24 Er Values Geom
: - . Valid Stnds 1st 2né Mean
Station and Location Values Se¢ Pri ng/m?- ug,/m?
50 0280002 FOL Charleston  ° 55 13 5 371 380 106
3 FO3 Charleston 53 1 188 129 51
4 PCl Charleston 110 52 17 418 417 131
5 FQOl Charleston 36 8 183 188 93
8 ¥0l Charleston 40¢ lle 113 . 54 7
0760001 FO02 Ranawha Co. 42 9 1 357 253 g8s 7
2 FO2:Kanawha éo, 58 lr 245 127 44
13240001 FO2 Nitro 54 2 isg 168 €€
1560002 ®02 Putnam Co. 56 128 118 453
: 3 P02 Putnam Co. 1] 145 131 5é
-1760001 FOl So. Charleston 18 4 200 174 B4 ?
2 F02 Sc. Charleston 21 2 213 2090
3 FO0l So. Charleston 60 128 114 42
5 F02 So. Charleston 14 1 208 145
6 P02 So. Charleston 14 7 L 268 1sé
National 24 hr primary stnd = 250 ug/m?
secondary stnd = 150 ug/m?
Annual georeurlc mean primary stnd = 75 pg/m?
secoqdary stnd = 60 ug/m?
HAR 76-132
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SUMMARY - AMBIEZNT SO

DATA IN NATIONAL ARQCR #234,

KENETER

VELLZY, FOR

33AR 1974 AS OF 27 SEPT 1975.°

No. of Highest 24 Hrx Arithmetic
Valid Values, ug/m? Annual mean
Station and Locaticn Values lst 2nd pg/m?
50 0280004 FQ0l Charleston €105 252 172 424 7
7 F02 Charleston 57. 270 "l41 55
8 FOl Charleston '{= - 37 io02 86 24 2
0760002 rF02 Kanawha Co. 35 210 i78 46
1340001 FO2 Nitro 52 lgg 1ls0 28
1560002 F02 Putnam Co. 50C 128 86 30
3 F02 Putnam Co. 52 136 102 33
1760002 FO2 Sc. Charleston 1ls §3 60
3 FOé So. Charleston 56 148 115 23
4 F02 So. Charlesten 4 g4 £3
5 702 So. Charleston 13 141 1i5
& F0Z So. Charleston 13 136 115
National 24 Er standard = 265 pug/m?® 2nd highest/yr.
Annual Arithmetic mean stnd = 80 ug/m® (.03 PBM)

3 hr standard = 1300 pg/m?

All data full 4 quarters except ? which are for 2 or 3 Quar:is

HAR 76-132

H., J. HALL ASSCCIATES. [ne.
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|  FEATURE

Factors infiuencing plume opacity

Previously unrecegnized uncontroliable varizbles such as the
angle of the sun, the time.of day and the gecographic.location
of the power plant greatly influence smoke plume opacity

Alexander Welr, Jr,, Dale G, Jones, and ~ -
Lawrence T. Papay
Scuthern California Edison Company
Rosermead, Cafif. 81770

Mumercus experiments on tha ramoval of garticulate matter
with elactostatic precipitators and wet scrubbers hava baen
conducted at the 1580 MW coalkfired Mabave Generating Station
at South Point, Nev. It was established that apacity is not a
function of particulate grain loading alens, but is influenced by
a nutnber of other independent varlables, seme of which are
beyond tha contrel of the operator of the stationary seures. Thus,

mass emissions cannct te delermined by opacity measwemants

alane.

The experimental data, including plume opacity obsarvations
by trained smoke cbsarvers, were obtained in conjunction with
11.it and 32.5-1 diameter stacks and ffy ash particies of sirnilar
shape having 0.95 and 2.5 2 mean diametars. Mass emissions
of particulate matter ranged trom 0.004-C.40 gr/set, Thedata

.
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FIGURE 1 TR ) T
-Effect of mass concentration on ¢pacity

or

S0
20
SR S
IR
a8 .
e BT
=
s v
4 50 f
& .
43 ) 2oL
30 I “
L. DPApreficbes o L.
> gz ambant !
20 ; toucrile prast
10 G
et T EIYLY 3

= erd SRR T . e L Vi . [ Rp]

T T uGaxcancerimtion (gr) s2b)
L

- Seymour Calvert and Shiu Chow Yung
Alr Pollution Technclogy, inc.
San Diego, Calif. 92117

indicate that it is possible for opacity to vary from 1487 % with
a 32.5-ft dlameter stack at a canstant mean particle dlameter
of 2.5 1 and a constant mass emission rate of Q.08 grisct.

This paper prasents the quantitative effect of a numbear of
independent variables on cpacity. it also shows that the use of
opacily measuremants by requiatory agenciss to determine the
degree of particulate emissions is contrary to the laws of nature,
regardiess of the lzaws ot man.

Yariables affecting opacity

There are a number of variables that atfect opacity other than
the mass emissions of particuiate mater, Thase variabies can
be divided into two categories: Those variables that are a
function of the conirol equipment and can be “'controlled” by
the operator ¢r the designer; and those variables beyoad the
cantrol of the operater (see box).

Cantrol equipment could te instalied ta influence plume
ogacity as a result ¢f controilabla variatles, but opacity standards
would still reflact the influence of five other “controllabia”
variables in addition to mass emissions.

Light-scatiering theary {see Refarence 1 Additional reading)
predicts opacity values within a reasonadie degree of accuracy
over a range of mass emissicas (from 0.004-0.4 ¢risef) and
largse variations in mean particle sizes compared with the obe

. servations of trained absearvars.

1 this paper the theory is usad to quantitatively determine the
eifects of ¢changes in a single parameter on opacity, while all
sther factors are held constant. Several arbitrarily selectad
conditions were used as a basis for conducting this paramatric
study. It the figures that follow, the cpacity that comespends 1o
this nominal sat of conditions is indicated as a black doton a
curve generated by variations in a single parameter. By using
the Halew-Zaak equation and making cerain assumptions, the
otacity eorrasponding o the arBitarily selaciad conditions (see
Tanlg 2 far 'slack dot’ values) iz 85%.

Conircllabie variables

Mass concentration of particulate emissions was the first
parameter consicerad. A Functional Opacity-Mass Ralatienship
for an Asphalt Cancreta Plant was recsntly repenied by the EPA
intha Federal Register. Thase EPA data have besnreplofted in
Figure 1, whicn 2ls0 shows the predicted opacity-mass rela-
tioniship beginning with the “hlack dot"” conditions typical at the
Mchave Gererating Siation. Note that for the coal-fired power
mnkastinag 2ram [cading dpproaches a large value, the opasity




s

asymptotically approaches 100% . "Tonversely, as the grain
lbading aperoaches zero, the opacily asymptotically appraaches
zero, In ¢oal-fired power plants, opacity is thus not a simple
linear funclion of mass emissions as EPA published for as-
phalt-concrete plants.

Figure 1 indicates-that at a grain leading of Q.05 gr/sef, the
EPA data sugges! an opacity of 6%, while at the same grain
loading e opacity at the coal-fired power plant would be 85%,
as Indicated by the black dot. This large differgnce Is accounted
for by the influence of variables other than the concentration of
mass emissions.

One important independent variable is the diameter of the
stack, which fixes the path {ength that light traverses during
penctration of a smoke plume. The larger the diameter, the
greatar the path léngth over which light is scattered by smoke
particles, and the greater the agiparent plume opacity. =

The size of tha particuiate matter in the smoke plume is ar-
other variable that has a pronounced effect on opacity. If 80%
of tha particies by weight are larger than a given size {and the
remaining 50 % by weight smaller than a given size}, then the
characteristic size is called the mean panticle size. At a given
grain loading, the smaller the mean particle size, the greater the
number of particies in a given volume of gas and the greater the
degree of light scatiering and resultant opacity.

Daviation from tha mean siza is another important variable,
Particie size distribution can be measurad with a sarmpling device
called a cascade impactor that separates the particles into dif-
ferent sizes, By weighing the amount of panicles collacted lor
each size range, the weight fraction of particles can te deter-
rined as a funclion of particle size. Most particie size distridu-
tiong for coal-fired power piants ¢an be plottad as a straight line
on leg probability paper, coresponding 1o a gaussian distribution
¢t the ratio of particle diameter (o the mean panicle dizmeter,
Thus, the geometric standard deviation from the mean pariicle
size can be defined as tha ralio of the particle size at 84 wt %
1o the mear siza, or alsg the ralic of the maszn size 10 tha particla
size at 18 wt %. If all the particies are the same size, the geo-
metric standard deviation 1s one, but increases as more panticlas
are ‘ound in size catagorias differant from the maan size.

For mean particle diameters of 2.5 ¢ and larger, the smoke
plume gpacity is minimum al a gedmetric standard deviation of
ang, and increasas as the deviation indreases. This is because

: rogr percentage of small particles Jail between 0.2+2.0
To - tiene scattering). For 2 mean

‘ Ty
TS S ey Al
b 2 R
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opacity is a maximum at 3 geomaetric standard deviation of one
since all the particles are within the optimurn light-scatiering slze
range. As the deviation increases, an increasing fFacticn of
particles fall outside the optimum light-scattering size range. and
the opacity decreases. Therefore, for the small panticles {0.93
2} opacity decreases as the deviation from the maan particie
size is fncreased, whiie for large particles (2.8 g) the coaverss
is true.

Stack gas temperature is also an important factor. One con-
venient measura {or rmass srnissions of particulate matier, which
is reported in the (lerature and frequently used for comparisans
between dilfzrant coal-fired cower planis, is grain ivading, or
graing of particulate matier per standard cubic foot. If such a
measure is used, then variations in the temperature of the stack
gas will influence the relationship batween standard cubic feet
and actual cubic feet of stack gas. The higher the stack gas
termperature, the higher the ratio of actuz| to starnderd cubic feat,
ang the lower the particla concentration per cubic foot, thus
decreasing the opacity.

Uncoatroliable variables

Cne of the important variables that is determined by the
characeristics of the fuel and not contreliable by a cower plant
operater is the density of the particles emitted. The less dense
the particulate matter, tha greater the number of particles at a
specified grain loading and the greater the opagity. Variglions
in particle density between 2,0-4,0 g/em® can coour for coal-
fired powear plants becausa of the difterent chemical natura of
tha ash, which varies with ihe geglegic incation where the coal
is mined. it is important to point out that stardard techniques of
measuring particie density by displacemsat may net e valid fer
many typas of fly ash panicles bacause of surtace inciusiens
and/or formaticn ¢f heliow asn spheraids during the combystion
of coal. Variations In opacity from 80-809, owing to nermal
variations in particle density alene, would A&t be cansicared
unusual ‘

Sl anothar unconiroiladie carticle property that influences
apacity at a given mass emission rate s the particle index of
rafraction. Typical power plant ily ash panticles have an index
of refraction of abcwt 1.3, Mahave fly asn farticies have an index
of refraction of 1.8 {measured by Microscopic examination wilh
selected immersion oiish. A range in refractive index lrom
$.4=1.6 corresponds o 2 difference in apacity irom 77-25%.

The calor of the plume and the color conirast ralio Detween
v mlume and the sky is anctner unsoarelizhle varfable refatsd
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to the type of fuel burned, Even If all factors such as mass
emissicns and particle size are the same, the opacity of a
“blagk” plumse against an cvercast background will be different
trom the opacity of a "'white”” plume against an overcast back-
ground. U the evercast is white, the “black” plume will have a
higher apparant opacity than the “white™ plume. If the overcast
is black or dark grey, the opposite situation will pravail.

Plume color is caused by the nature of the particulate matter
in the plume. Silica or glass-like pariicles produce *“white”
plumes while carpon or light-absorbing particles producs
“mlack' plutnes. Secause of combustion temperatures achieved
in coal-fired power plant boilers, the particles in the plume are
generally glassike in natwe, and the plume is generally "white"
in coler,

Data have been obtained for a white plume viewed against
a blue sky background. If the sky were a while gvegrceast coler,
a white plurme would tend to disappear and could only be seen
by a brightness difference between the plume and the overcast.
There are no tata upon which 1o base a prediction of the opacity
of a white plume on an overcast day. Similarly, a white plume
on a clear day viewed against a dark background {such as a
forest-coversd mountain) will produce a different opacily than
the same white plume viewed against a blue sky. The color of
the background thus has a significant eflect on the opacity of
a white pluma.

Saasonal variations in ambient airbarne particulate matter
{caused by wind cr other faciors) tand to changae the coler of the

sky. Daily variations in sky coler resulting from sunrisa/sunse!l

slfects, pheipchemical smeg or changas in weather conditisns
all influence the opacity of 2 while plume without any ¢hange
in the mass emissicns of tha plume iisall. Such fagtors are 4l
fieult 10 quantity since no data for white plurmas are available for
corrglating Ringelmann sumber to color ¢onirast ratic as 2
fungtion of backgroung color.

Ancther unsontrollasie facter ralated to the typa of fuel tumed
is the water vapor content of the flue gas. While 1t [s generaliy
racognized that watar is one of the products of combustion
emitted by oll-flred power plants, # s not always recognized thal
large quaniities of waler also resuit frarm the combustion of ceal.
::oecu[cauy Tie comousiion of a cdal containing 109%% ash would

fearimmas (v waight) 45 much waler as ash teing

Variables influencing plume opacity

Countioilatle factors

Mass emission of particulata matier

Mean particle sizs

Deviatian fram the mean size

Stack diameter

Stack gas temperature

Stack valesity and other fagiors influencing plume
disoarsion

Uneantreitalbis facters

(Refated to type of fual burred or process invoived)
« Particle density

« Particle index of rafraction

« Water vapor

» “Cater” of the plume
{Refated to hurmian observer, ambient weathar
conditicns and movemant of earth about the sun)
+ Wind speed

+ Wind direction

« Wind turbuience

« Ambient air temperatt.re and humtdlty

HLalor” of the sky
.Distance of obsarver from stack

* = 4 & & @

Observer offset angle
Time gf day
Day of year
Lcnguu"e of stack
-Latitude of stack
“EPA allowable” human errar
Sunangle

R EE R

formed. 1 a wet serubber wers used to rethove the ash, addi-
tional water would he inroduced in the gas $0 that the gas would
be saturated with water vapor at 120-130 °F leaving the
szrubber. While not adding water, an electrostatic precipitator
will nat remove any water vapor {rom the gas.

Ambiant temperature and humidity conditions can result in
the condensation of some of this water vapor and there are no
nresantly available scientific metheds with which an gbsarver

can distinguish between the degree of cpacity caused by the '

prasence of the condensed water vapor and the opacity caused
by the presence of {ly ash. This facter is interrelated with the
variables of wind direction, velocily, and turbutence and no at-
tempt has beea made to guantity it in this report.

Unlike previously discussed variables that were guantitatively
related {o opacity, vaciables such as stack and wing velocity are
more difficult to quantify. Although it is not difficult to measure
either stack or wind velogity or wind direction, plume opacity
is measured by a human obsaerver, and the appearancea of the
plume in the atmosphers is subject o atmospheric conditions
such as turbulence and velacity. Haythorne and Rankin, de-
scribing the effects of these variables, said: “'The valccity of the
exhaust gas and the external wind conditions alse will have
cbvipus effacts. In 2 still atmosphere the panicuiales may build
up increasing opacity. In a high wind particlas may be dispersed
so that there may be no opacity at all even though the same
volume of particulates is emitted.” It is also obvious that the wind
diragtion will have aninfiuence cn the epacity with observations
parailel with the flow of the glume giving higher values than
observatiens made cergendicular to the flow. This path length
etfact” is similar to the effect of stack dlamater presanted
previously.

Bezause of the many comblnations of stack velogity, wind
velacity. wind directicn, and atmospheric turbulencs that exist,
no aitemgl has pean Mmada to \,uan*:fy these Interrelated vari-
ables,

The position of the sun

Animporiant category of unconatrellatle faciors that influences
piume opacity is tha positien of the sun ang the observer wilh
respect 1o the piume,

The degree of clume gpacity seen By an absarver depends
critically on the szattering angle through which incident tight is

Non-lavet termain - o




efiacted and refracted from the parlicles in the smoke plume.,
‘his “scattering angle™ and other gecmetric refationships are
prasented in Figure 2. The maximum opacity waould be saen
when looking at the sun through the plume and the minfmum
spacity would be sgen when the plurne is observed with the sun
diractly hehind the observer. The closer 10 the stack that the
obsarvar stands, the meore he must il his head upward tuwvard
tha sky and the greater the opacity (because of the dacreased
light-scattarng anglel A remeta observation, on the other hand,
gives a low reading and is another reason why an opacily mea-
surement is iict a reliable indicater of mass emissions.

Ancther variable affec.lng plume epacity is non-level tarrain,
Cccasicnally, the sun s in such a position reialive 10 the stack
that power plant equipment obscures a view of the plume at a
distance of two stack heights from the base of the stack. -Al-
tematively, coakfired power plants are sometimes located near
the edge of a clilf or near elevated terrain. In these casas, an
ohsarver must usually make an abservalion at a location elevardd
o depressed with respect o the base of the stack. This influenge

- on the light-scattering angle has been caleulated for an obsarver
at two stack heighis from the base of the stack,

The variation in opacity with changes in the elevation of the
abserver are mare prenoonced at jow sun angles in the winter
than at high sun angiss in the summaer. Also, the opacity in-
¢creases as the observer position is cepressed with respect to
the base of the stack. Deperding on sun angle, aircraf cbser
vations would normaily indicate g lower opacity than would be
seen on the ground. The effects of distance from the stack woald
be a severs protlem, however, in making airbome absgervations.

If opacity changes when an abserver moves closer to the
stack at a fixad sun angle, then the opacity obvisusly must also
change when the sun angle changes as the sun maves acress
the siky relative to a fixed chserver position. If all ogacity readings
arg made with the sun directly behind an cbserver who is two
stack heights from tha stack, then oa June 275t at latitude 35°,
the sun angle varies netween 0° at sunrise or sunset amd 79°
at the time of maximum opacity. The opacity correspendingly
varies between 189% a! sunrise or sunsat and 85% at the
maximum sun angle when all other variables are held constant.

This sun angle ¢ffact is illustrated in greater detail in Figure
3, where the variation in opacily, as seen by a periect observer,
is pletied as 2 function of the timea of day. Figure 3 is computed
from data presented in the Nautical Almanac and Sight Reduction
Tables for Alr Navigation o obtain the angle of the sun as a
function of tha time of day, Knowledge of the iatitude, longitude,
and time zong in which the power plant is lecated was also re-
quired to obtain the sun angle data. Figure 3 is plotied for the
location of the Mohave Ganerating Station at Soun Paint,
Nev,

Since a2 perfect observer always has the sun directly behind
him, he would thus begin the day eas! of the stack and traverse
a circular path at two stack heights fom the stack tefore ending
his day wes! of the stack, Note thatl this assumes no ohstrugtions
within the circular path around the stack, which probably never
oceurs at an acidal power plant. )

It the perfoct observer raturned o the Mohavea sile every day
of the year, and only made an observation at the time of maxi-
mum opasity {the nighest sun angle), and if all other variakies
were hald censtant for the entire year, the records of the gerfact
cbsen er would be such tha! the opacily would vary between
84% on December 21stand §5 % onJune 21si. Naturally, the
daily variations in opacity babween sunrise and sunse! would
ocoyur troughcut the year, with the opacity at sunrisadsunset
being 14% . Tha wintertirme daily variation in cpacity weuld be
fess than e summmgniime dally variation.

] ctions belwean the observer and the stack {for ex-

T et racuite thal observations

be mada whan the sun is not directly behind tha observer (see
Figure 2). By using sclid geametry to calculate the ssattering
angle when the sun angle and observer offset angles ara known,
the effects of making an obsarvation when the sun is not directly
behind the observer can be calculated.

The lowsr the sun angle, the mors proaounced the affacts of
observer offset angle. If an observer looks at the smaoke plume
when he is in the wrang pesiticn with respect to the stack and
the sun, the impression received wouid always indicats an
opacity that is greater than the correst value. This is espacially
pronounced when the sun angle is low and is more liksly to ccoue
in the winter than in the summer.

% was praviously indicated that obsarvations should be made
with the wind at right angles to the direction of observation, since
the EPA has estabiished that the abservation poeint shouid be
“perpendicular to the plume.” However, it aiso should be noted
that this set of circumstances—wind at right angles; sun at op- -
saerver's back—wiil only ocour undar certain specific conditions,

A smoke Inspecior whio wished to maks visua! measurements
when the chagity of the plume was at its maximum value would
chose the time when the angle of the sun was at its maximum
vaiue for that day. This time ccewrs when the sun ¢rosses the
meridian of longitude of the observer and is referred to as “'Local
Apparent Noon'”” by navigators and astronomers. However, tha
time of “Local Apparant Noon™ saldom coingides with twelve
o'clock on the observer's watch, For an observer wiv is located
in the exact center of he time zone, this coincidencs only occurs
four times a year (on April 15, June 15, September 1, and
Christmas Oay). On the other 361 days of the vear, maximum
gpacity eccurs either bafore or after twelve noon “Local Stan-
dard Time™ cn the obsarver's walch,

This Irregular variation of the time of coourrence of maximum
opacity througheut the vear at any given location is caused by
differences in the speed of retation of the earth around the sun,
tidal action and sther factors. However, the time of maximum
cpacity occurrenge can be calculated for any given day by uss
of information presented in the Nawtical Almanac and knowledge
of the local langitude.
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The effects of [atituda

The angle of the sun at the time of maximum opacity is a
function of the latitude of the power plant ar ¢ther source of
smoke plurme, with greater angles (and greater opacity) ocsurring

at the lower {afifudes.,

if a powsr plant is located at different argas within the conti-
nental U.S.—all other factors ramaining canstant-—the opacity
values for g power plant in tha south will always be higher than
those seen by the same abserver under identical conditions and
at an denticai powaer plant in the nocth. This effect is the result
cf higher sun angles in the southem [atituces. If national opagity
standards were applicable, a power plant in Alaska would ob-
" visusly have less gifficuity meeling the regulaticns than an
entical power plant in Florida,
Figure 4 indicates quite clearly that visual opacity is not an
indication of the amount of pollutants being emittad from g sta-
tlonary sourca. With alf cther variables being constant (grain
loading, particle size and density, and stack dlameter) opacity
can vary from 14-87 % depending cn the geagraphic logation
arxd e of day. If power plants located in Hawall and Alaska zre

considered, these effects are even greater,

Table 1 presents the opacities Shatwould exist if power plants
Key \West, Fla.; and
Grantley Harbor, Alaska. The opacity at the time aof maximum
opacily onJune 21st in Alaska is almost the same as the gpacity
on Decamber 215t in Hawel (82.5% vs. 87.5%). However, the
opacity In Hawall incrzases 1o a maximum of 88.4% in the
surmmer, while in Alaska the opacity decreasas 0 14.5% inthe
winter. The winter opacity in Alaska, gven al the maximum daily
cpacity, is just sfightly greater (14.5% to 14.0%} than the opacity

wera (ocated at Kauna Point, Hawaii;

at surtrise or suasat,

The opacity in summer at Key Wast would be slightly greater
{B86.B-88.4 %) than in Mawaiji even though the latitude is greater.,
This is because the maximum sun angle in summentime couirs
when the fatitude is equal to the declination of the sun (237
26.5'N in 19755 The fatitude of Key West (24° 33'N}is cluser

to this vaiue than the latitcde of Kauna Point (18° J2'N),
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TABLE 2

Relative effects of varlakles on opacity

Indenendent
vaciable

Parilculate
grain loading
Stack
diametar
Hean
particle size
Deavialian
froun the
mean size
Parilele
lndex of ..
refraction

. Particle

densily
Stack gas
temparature
Slack valoaity
¥Waler vaper
sontent of
stack gas
Colar of the
plume
Wind speed
Wind girection

Wind turby-
lence
Ambient aly

tempera~
fure and
humicily
Calor ¢f tha
sky
Dtstance o
observer
frem slack
Effect of
nealeval
terrain

Sun aagle
Time of day

Cay of year

Geographis
fecation—
longilude

Obgerver
offsal angle

Geggraphic
location =
fatilude

Allawabie
human arror

“Biack dot"
valus

0.5 grfset
254
254

3.0

15

2.2 giec
270 9F

90 /s
10%

White

Zgro
Perpendicular 1©
chservation
direction
Zero

70 °F, 15%
B.H.

Blua

2 M,

{avel

7g°

11:30 AM
{PST

June 21 at
maxiawm
sun angle

114% W, Lang,
time of
max. sun
angle

{JO

38T N Lat 2t
frax. sun
angie

Zero

' Typlcal
range of
variation

0.01+0.28 g1/
st

10-35 #

0.9-3¢ &

15-5.0
RY:

15-3.0 glee
130 2350 °F

70-130 H/s
E-14%

White 1o black

Zere to TO mph
£18¢9

Zero to £30%

~10 9% 16 130
o

G~ 100%
RH

Bive 1o
overcast

0.5-50 H,
£20% H,

0-50°
4 AM e 7 PM

" danuary 118

December 1

at maximem

sun angle
=15° of lat.

tme of

aximam

sun angls
0-50°

289N, Lak i@
48% N
Lat. max
sun angfe

Zaro to 215%
agagity

Rezultant
shange In
opacily with
all other
variables
nald
conslant

25-88%
8T-87%
96-34%

70-30%
T7-88%

93-51%

81.22%

92.74%
84-86%

18-37%
18-35%

55-88%

83-85%
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Summing up

The prediction of plume opacity by using light-scatiering
theory and measurementy .t the stack gas at Mohave were in
agreement with the observations made by trained observers.
A paramstric study of the etfects of independent variables on
plume opacity by using the same light-scattering theory has
shown that plume ¢pacity can vary from 14-87% depending
enly on the geographic location of tha scurcas and the time of day,
with all other factors such as particufate matter emissions re
maining the same. This Implies that the EPA New Saurge Per-
formanca Standard {or plume opacity (20%) is not consistent
with tha particulate matter emissions standard (0.1 (57108 8ty
for all power plant locations or times of day and days of the year,

The relative effacts of the 24 variables are tabulates in Table
2. As can be seen, there is an extremaly wide variation in gos-
sible vaiues of opacity, even when the mass emission of par-
ticutate matter remains unchanged. It is conciuded that apacity
measwements arg not indicative of the mass emissions of
particulate matter, and that mass emissions cannot be accurately
determined from opasity observations, The use of an opacity
standard to enforee a mass emission limitation is therefore dif.
ficult to justify on a technical basis.

Additional reading

Halow, J. S., and Zeek, S. J., "Predicting Ringalmann Numter and
Ogptical Charactaristics of Plumes,”™ J. Ar Polut. Contral Assce. 23,
575-534 {1873)

Conner, W. D,, and Hodkinson, J. R., "'Optical Propertias 2nd Visual
Effects of Smoka Flumes,” EPA, Office of Ar Program Publication Na.
APS30.

Haythoma, R, E., and Rankin, J, W., "Visual Plume Readings-—Tea
Crude for Clean Alr Laws,”’ National Resaurces Lawyer, Vol VI, No.
3, Summar, 1574, p 457,

The Nagtical Alrmanac for the Year 1§75, Washington: issusd by the
Nautieal Almanac Office United States Naval Observatory under the
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Nautical Almanas Qffice by the ocder of the Secretary of State for
Dgfensg.

Pub. Ne., 243, Vol. i1 “Sight Reduction Tables for Alr Navigation Latitudes
0~4Q degrees, Declinations 0-29 degrees, U.8. Naval Ceeangraphic
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State-emission

Original schedules for Clean Air Act compliance for sutfur oxides
have slipped, however. Check alf state discharge limits here 5

o -

Tris year, state sandards for fossil-
plant emissions refliect the same con-
ficting tendencies that were evidemt in
1874. Fuel shertages, the economic re-
cession and eavircamental considara-
tions are all influencing changes.. "

The setbacks in noelsar-plant dme-
tables put the spotight. on fossil-ired
plants, where the major controversy ia-
velved sulfur-oxids emissionsi Methods
of preventing high SO, conceatrations,
efactiveness of the methods, relation of
stack SO, coneentrations to 2ir stan-

dards, 2ad the date for achieving goals

were chief topics in coatention. - .
' Swate standards. had originally in-
tended compliance. withh US EPA-set

. primary air-quality standards for health -

by 1975, Butas 1974 drew to a close, the

inability of existing plants to mest the

states’ SO, emission standards became:
clearer. Several states have, at least (em-
porasily, backed off oo SO; sitandards
for both new and aid plants. Secendary |
standards compliznce may be deferred

frem 1975 to as distant 2 time as 1980, ..

although as a general rule new plants
will stll have 10 mest much stricter de-
mands than existing plants. - T

S50, remevaills unsé!tied

Metheds for 8O, reduction were en-

mashed in a controversy that pittad
state and fadzral cours, EPA] FPC,

‘state environmental and public.service— bient zir, but Wyoming is preparing to

agencies, utiliies and environmental
groups against gach other, Courts boih
upheld and condemned scrubbers and
intermittent controls, with nearly every
decision slated for appeal. By early
1975, the scrubber, which had wen sev-
eral victories in courts and state envi
ronmental agencies, appeared desined
for the key spot in new-plant thinking
o SO, removal from Aue gas. . . ¢

~ Delivery schedules for SOz scrubber
équipment and construction timetables
look like 3 to 4 years, howsver, 30 .we

- may ses continued bending of the rules

and permissions for what have become
expedients—tail stacks, aad intermittent
controls that call for low-sulfur fuel
duriag critica] weather conditions.
For particulate emissions, mast stales
specify in Ib7105 Biu heat input The
values ars from as low as Q.05 [b/10%
Buu for utility stations in West Virginia
and New Mexico {3.005 for oil-burning
equipraent in the lutier siate) 16 as high
zs 0.8 Tor existing plaats in Norih Da-
kota. The tendency sszms o be for

103

.- tom, give a ppm limit on sulfur com- . ‘ 7
pounds in the emission. Louisiana calls  "Wisconsia =72 othes satey with.diferent ™7 *

" contrel squipment to remove 30% of . follow the feceral standarde {0.2.for gas,,

regulations siowly tsghieﬁ :

&
o

- . P ~=4 :
‘a limit of about 0.1 for large boilers. ~ The apparerit feasibiiity and develop-
Instead of limiting ¢missicns in terms ment level of stack-gas-cleaning equip-
of heat input. several states including ~ ment, ds reflecied  in §tateTules, vary.
. Alaska, Arkansas, Maryland, Michigan,, -/ gready,” Oregon’s ireguiations: merely .
Oregon and Washington, limit the stack -7 bint., that ‘the™ equipment ‘may  exist
- gas loading, in weight per cubic foot or- while;:at, the other end of the scale,.
cubic meter. Litak's reguiations are sim-- . Texas,.mandates tbe . application of:
pler, calling only for removal of 85% of — provenlechaology: wihen.ayaileble, and
particulates in coal burning. Hawaii Ul reguires gontrol zquipment. -Most”
regulations limit orly opacity readings. - -suates, however, do oot mention such .
"' equipment, b st2ad éithér preferia’
Stacks and plumes are still In -.ﬁeiPmtricdqtr,?érilé}q’wc:im&pf ta the
Stack-height effec: is included in sev» " piant how to redues SO
eral state regulazjons on particulates. Zoning & state- 1o ICTRAlS” areass
Georgia, South Carolina, [ndiana and . which: particulate.oz SO amissions gs
Texzs are some of the states. Texas pe- - different- limit:is found>in both iarges
nalizes oil- or gas-fired plants with - and smail statds.Califgrnia is-perhaps
siacks below a minimum height Min- ; the’ prime cxaimple<withtpoistatewide:
nesota has removed some particulate re- - regulations’ lf:;;tcgd.ﬁ_.é_a._chjpﬁﬁf_aér—jgoi-iﬁ
strictions based on stack height on the lution controi dislrictssets itSiown san
other hand. Plume rise, another factor .- dards. States as small as’Delaware and’
besides stack height that does not bear  New Jerséyr havezset. differenr limin'in
directly on fuel or combustion, enters metropolitan dreds vs futaliareas. Alg~,
calculations in indiana and lowa, - bama puts counlesintd Twa categories; .
. Most states give emission limits as the  ‘withisignificant diFersnesiin 80O; limits.”
weight of sulfur oxides, figured as SCq - :
per 108 Biu heat input. A few, such
Alaska, Texas, Louisiana and Washing-

York, Pennsylvania,! South ;Carolina,:
CTennessee, Virginia, Wesi Virginia and,

‘ireatment ifor specific’ ‘atvasstThis Tis
nearly. 2lways for: SO emissions, al

for the more restrictive of stack concens
tration or ait codcentration beyond the . -
plant premises. Wyoming, Arkansas . though’severdl stales, diffecentiate*for,
and Delaware have limits oaly on am-  pardeulates, ¢ L ‘
More curbs on NOy emlissjons .
. Nitrogen oxide regulalicns appear a.
little more fraquearly this ye3m Al least.
two siates—Idaho. 2nd- Indiana—~have

establish limits on SO, emissions.

In indizna's cose, ground-level cen-
cantration reguirements exist, in addi-
tion to federal stundards; the allowable
ground-level concentrations depend on
stack height and clumse rise. two.

Hawail end Delawars directly regu-
late only fuels, Utah requires that vais -
emitting large amounts of $O; insull

extended "its NQy résuittions 10 solid
fuel Minnssota has'remdved: some re
strictions o exdsting wnitsl a4

In generul, NO, regulations closely:

0"

sulfur. . 0.3 for_¢il. and 0,7.for' geall all in ik
‘Total hourly amounts of SO, from a  NO,/L0% Biuj, but theTe ire exceptions.
plant are limited in several states, such  Norta Carolifia zlows 0§, 0.6 ‘and .37
as West Virginia. Stack height figured in ~ and Massachusau“limig 'all” fuels fof,
Georgia, Texzs and [ndiana reguiatiods,  new iastallations to 0,35 2
but a 1974 decision in 2 fedzral uppeals For coal, a few: other gtatesallow 0.3, 7,
court seems o rule out relivnce on tall : ]
stawks axc=pt as a last resort,
Possibilities fer  stack-gas-clesning
squipment, such as scrubbers, got ia-
graasing recogniton in swre regulntions
Several states that had s2t limis on sul-
fur in solid and liquid fucls will now
permit higher sulfur percentages pro-
vided sizck-gas-cieuning equipment e
moves encugh sulfur.

4 2o

the federal
ferant zonal Ureaghant for NQy 100, Iz
dianz.and Texasare examples.o gl oo
" Thée eotirs rsgulatory picture can be
" ezpecied to change further during 19750

figurs/A ewstates have dif-

R

ual comtagt with vour stale authorities
during the year; - < -=7F T

T

Georgia, Lilinois; Indianal> Kesotucky,, .
as  Massachusetts:Maine, Micnesota, New [ &

adopted regulations’ aid  Wyoming has' 7%’

while Marylaad (0.5 for new) and New . .
Mexico (045 forf hew) Rave gone Balow. s s

50 your best course is tc keep in contin- T




A.lzba.::.a Aa.r Po[luuon ‘Conrral Comrmission,
643 Seuth McDonough St Moaz.gcmqﬂ,
804, - -

Part[cula!u. Aﬂowablc emission rate !'or
. fuel-burning equipment ratad 250 x 108

" Btu/hr heat jpput and above for both Cage- .-

gory-1 (primarily wurbazm) aad, Catcgory-
{primarily subur‘na.n.) counties and for both
new and existing sourees is 012 1b{ 10 Bre.

- Sultur oxides. Fud-burning. iostallatons
"im Category-I {Category.ll] counties are re-
sticted 1w 12 (1.5 lb SO, (mezsuyred as '

804}/ 10% - Bu beats inputs This may be .
cnangad wl3 [é.ﬂith_sycu.ﬂmsaurca .

7 are subject @ reguiarions for, Category-I
" eounties. Totat heat input for sl Hmilar fuel- -
" combustion units at-gplant is used for detes- .;

" mining the max allowable emission. of SO; .

; from a.stack or smcks, Usits consuumcd and -

" operaied’to confarm with r.bc new sourcs -

.performance stndards’ ar¢ mot considered
similar 1 other wnin ar & plapt: Category I
=-and TI classifications are reviewed anaually.
“: Nitrogean oxidea. New installatons ra!.cd
—?_50 ® s Btu/hrbcs.t input ar greater cac-
‘o pof emit more: thza 02 (gaseous fusls), 0.3.
" (liquid), or .7 (solid) Ib N0: (ealeulated s
. ‘NQ;)/10% Btu, Tata} hcst input from all simi-

-'_' mmmc the max allowable emissioz of gitro-

Dej:tléf Envzmmcmal Calascn'

Particuiatas, Emissions fmm fuals -burning -’
equipment are imited to 005 grains/cu frof

A(T0 F dry gas a1 14.7 psia) except for these
?‘_sourcs (1) iz operation prior o 71772 and
2 burning cval or ‘municipal waste, Emis-.
“sions from these twe car.:gonau: lmmcd 5]
J0.1 graims/eu fr. oY aR Sl i

* Sutfur oxides. | Su.lt‘u:-comoou.nd exmis-
" gions from industrial processes-or fugl-burn- ©
- - ing squipment rmay ot excesd 300 pnm.. %~

Topressed s 305 050 L taa

e Nitrogen oxldaz No source. :m...ss:on
sra.uda:d.s are s.aicd in the .eguiaucn.s. -

A.rizo na

A.nzcna Dc—pc af T-Iea.lln Scmcs,
 vironmenta! Health Services,; Bur of Air
o~ Quatity Conrol, 1 40 W Ad.am.s SE. Phoeniz,
CAZBS00T. L ils s

‘.;;1, Parliculates. Tats 0 dcz._rm_r*e particus. ‘
".own rules and regulations, includizg those -
. Buy heat input. All ¢ompliznes tests must be

* late ¢missions are pexformed in aceurdance
" with generally recognized standards, such as
ASME FTC-2! and PTC-27. Allowable emis- .
" sion rate, Y (1b/IOﬂ Bi), for fuel bum.r_.g
. equipment ratzd 4000 x 10% Blu/hr heat ine
- put and above is caloulated by the equation,
Y o= 17.0X9253, where X is the maximum
cﬂuwnc"'-caa..c*y rating in 106 Bru/he heat
 Ioput Below 4000 x 108 Bt"fh: the squa-
enis Y = LQZX-GmI . L -

Sulfur oxides, New [old] ELcl bumg in-

saallauons with & el m_d capacity of 5300
. % 10% Brushr Reat inzut or greater are lim-
ited 1o 0.50 {1.0] b SO-u’lO'G B (max 2-hr
avg) for bcnh oal and od, Existing plants
burning ail with over 3.3% sulfur (scw‘c ra-
“stricdons on this) are limbed. e 2.2 b
50./108 Bay (max 2-hr avu)

1975 Generatian PWa"Dcck

- lar combustion umits'at.a pla..‘t is used to de- -

dor, Poucﬁ g
.0, Juneaw, AK 5980L ; p1 i SN S0

exhaust gas, correcied o sq.am:L.r‘z conditions |

._‘1- :

- not emit more than 02 (gaseous fusk), 03
_(liquid fuels), or 0.7 (solid fuels) Ib NO, (al-
au:d a3 NO,y /108 Btu (max 2- h:nvg)

CAtkansas

Sute of Arkansas, Dept of Pollution Coatrol
& Ezology, 3001 National Drive, ...m!c Rock,
AR 72205

Particulates, Emissions of pamculat:
‘matier frem any premises oo which equ.xu-

» meat—that i1, 20y device capable of causing
- 10 emissido—is located is limited to the Tol-~

Jowingr (1) Suspended pan.cu.lztz: matter

75 micrograms: Tug)/ce merer for any 24-fir
. peniod or 150 pg/eu meter for any 30-oiin avy
as computed’ from dispersion formeulas or
imbient-air sampling determined by the
stalé. (2) Pardculate fallout waouributed froxm
" suck premises above backgrousd can not ex-

" geed IS Lor'.s/sq mie/montis (3) The number .

»of particiess:larger then 60-micron diam

" dowawind. of the premises can not exczed -

lzwsq cmm for 24 consecutive hourss. .
Sulfur oxides, Emissions are Lmited’ P

. those that will not causs maximpm ¢onesn- .-

‘ratons, beyond the premises on which the
source is locaied, in exesss of 0.2 ppm SQ,
--for any 3Q-min avg, Maximum coneentrm-
-'tioas are determined, st the optioc of the
" state, by ambient-air sampling or by caleu-
. lations fased on appropriate dispersicn cqua-
‘tious ind stack conceatrations.

. Niregen aoxides. No source. em..s.smn
sr.a.nd.ard.s are s:.:n:d in the -rgulat.ou.s. L

Caliicrn!a

Resouress - Ag-ncv. A.r.r F:scmcs BOa.rd
1705 itk S¢, Sacramentn, CTA 95814,

In California, the Alr Resouress Beard has

_the primary responsibility for ::guiaung
Y emissions from moior vehicles and {or over-

sesing activities of 47 local air-polluticn-<on- -

ol districts. It does. not establish lgw, but
2dopts rcguizuom to implement :u.and.at:s of
- the state’s icgv.sla:uc

Thne Soard moniwes air qua.lw. coctrols

. agricoltural buming, researches improved
.. methods of coatroliing air pollution, devel-

q ops the l-nptcm,au.lon Plan {or Achieving &
<7 Maintaining Ambient Alr Quality Standards. o

and subvesss funds L local districts.
Local districts are respoosible for.enforcing
emission ‘standards pertaining to stadonary

- JTsduress of poliution, izcluding approval of

construstion of new sources. They adopt their

that are equai to or more siringent Lha:x s-ome
required by sizle law,

The Air Rc:-ou:'ca Board has suod.ndz:.. '

the state into 13} air pasins. The districs
‘within the bdﬁl.ﬁ are represented og coordi-
mating dourcils, which develop basinwide
plaas {or control ef air poi!ution. The dis-
trics are aczountable to the board for imple-

- meattion of the p!ans The bowd may faters

veae ip ady siruadon in which @t Aads the

local distzict is ot fulfilling its responsiviliny.

Colorade

Air Pallution Control Commission. Coloraco
Dept of Headth, 4210 East Efswventh Ave,
Dcn\g- _C_O 20220

L 7 Nitrogen oxides. New installations raed
T 250 X 105 Buue/hr heat input or greater can-

", above background cannot excesd az avg of
. thegllowable emissions are determined by -
S 0.8y + 122) + Cx ¥y

peresniages of toal heat i mput ..o

. sllowzbie emissions are determined byt .

‘ing units with capar.:ua greater than 500.x "7 |
“ 168 Bru/hr-heat input are the same as thas.c L=k

., %hen :hcy b-:g,m opc':mcm .

" Colorads a.dcpb:d :ariy :._.r. year the US
Eavironmental Protecion Ageacy's “Stan: -
dards of Performancs for New Swationary
Sourcss,” Federal Reglster, 12723771, Thcsc
standards are outlined hers;

Particulates, {I) Emissions are limited io
0.1-ib particulaie/10% B heat ioput (max 2+

o Rravg). (Z) Opadity is limited to 20%, buL 207
" is permissivle for not more than 2 miz s any-

Bour. (:} Whers the presence of uncombined

waler Is the only reason for failure © mest
¢ requiremests, of (2) sur:"x :a.uur :s aota .
wolanon.. : .
Sulfur oxides. (I}.E:'usmon.s ars Lm.m:d ) f

-0.3 [l.ZI I 8C4/108 Bru heut input (max 2.50 "

avg) when liquid [salid] fossil fuel is bumed: ‘
(2) Where different fossil fels are bum:d. ) Rt

wherex, y and z'are heat inpur from ga.smus,
Lgquid and solid fossil. fuel, respestively, s

Nitrogen oxides. [1) Emissions dre !.:.m1t=d
ty 0.2 (gassous fossii fuel), 03 (hqu:d fossi] -
fuel} or 0.7 (solid [ossil fuel, except Lgmte) b -
NQ, (expressed as NQa)/ 105 Bru heat i inpur. -
(2y Whery different fossil fuels are bu.rncd.

{0.2:-1-0.33-4—072)4-(:-1-}'-:-:)
Equauoa nemenciature is 25 defined ubcvc, :
Pardcdate-emission regulations for exist..

for new sources damoed zbove. 30, emis.
sions for existing. units are governed by

. g:rcund-lcvcl and source-emission concsmta-

fozs. $Qg ground-level emissions above 025

- ppm (5-min avg), .1 ppm (I-hr avg), or 0.03
. Ppre, moré frequenty than ooce in any 8"
. bours, 4 davs, or 90 cays, raspectively, ara nat, .
i ‘,‘pc:m.md outsids the premiises oo whieh' ti:c
. source s lozatad: Source-emission COB.C..!:.U'E-' W
" tons are limited to {1} 500 ppm §0; from |/
“any opening, and (2) § tons/duy 5C. fom”
“.agy sir-contamiration . source. The “sourca-
_cm..ss:cn concenugiions do aet-apply to any - ©
- air-coniamication.soures with S0 eraissicns T ¢

at conesatratioas of less than 150 ppm. Existe!
ing . sourdes not- iz cc:.phanc.. with. the
source-emission standards for 302 by 7/1775 .
must be designed 1o meel those r:gu.l..uom
by 1/1/78. Sourdes de,szg.t*c“ or econtracted -
for after. 1/1/75 must meet the srandards

Dc*‘t of ._nvua-imanal Prozacuou. Suae Oi‘-'
fice Bldg Harford, CTO6L15. . . . . .
Particulates, Emissions for new [existing ] '
¢quipment are restricted 1o G [0.2) lblloﬁ‘

esndueted with a heat input equal w the
sguipment manulzeturer’s or designer’s g*..:u'-
antesd | tnput, whichever vy larger.

"', Sulfur oxldes, Fuels are restricted. to 2
‘mazimum selfur coatent of 0.5% by weight

(dry basis), Upder fuel-shoriags cwdiﬁom. -
varizeces can be abuinec for burniag
highez-sulfur fuzls oo a wemporary basis,
High-sulfur fuels also ¢2n be bumad if sate.
approved stask-gas cleaning equiprment is ca-
pa..le of ilmiuzg total sui'u'-s.omcound
smissions (@ the ambient air w0 0.35 1 SO,
(cq.:waumt)fiDG By gross heal nput, and
waste discharges from :he siack-gas cleaning
system inlo state waiers are aporoved by state
authontes. ' ‘

T
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Nlirogaa exides. (1) Emissions from fuel-
burmng equipment rated above 250 X “106
‘Brushr hear input are limited 1o 0.2 (gas-
fired), 0.3 (cil-fired), 0.7 {new coal-fired), or
0.8 {existing coal-fred) b N, (=xpressed as
N0,)7106 B heat input. Testing methods
for determining pardcutate, SO, SO, and
WO, smissions ars outlined in “Standards of
Performance for New Seefict Sources,”--
Federal Register, 12723771, pp 24338, 24850,
24893 and 24891, respectively.

Delaware

R

' ¢ of Natural Rcsaum:s & Environmental
. Control, Air Polludon Conr.rol Div, Tatnull
Bidg, Dover, DE 199Q1.. ]
. Parlicuiates, E:mss:ons from fusl- bum.mg
equipment with heat input of 1 X 108 Btu/be
or geater shall not excesd 0.3 Ib/10% Biu.
Syifur oxidas. Sulfur content of fuel used
in New Castle County by fuel-buraing equip-
ment is limited to 1% by weight (0.3% for dis-
tillate oil), In Kent aad Sussax Counties, sul-
fur content of distillate oil is [imited to 0.3%,
. with no restricdon o residual oil Higher sul-
fur eoatent is allowsd i emission conbrols
give results equivatent to above limit on fuel
In any event, the emission of $C., from fusi-
burning equipment shall not canse ambient-
air-quality standards 10 be compromised.
Nitrogen oxides. Regulateon, which af-
fects only fuel-burning equipment in Mew—
Casile Couanty rated 300 X 108 Buw/hr input
and greater, states that, after 1/1/76, emis-
sions will be limited w 0.2 157104 B for
gaseous fuels and C3 Ib/10® Biu for other
fuels (caloulatad as NOg), Regulaton applies
ealy to boilers for the production of stzam.
NQ; emissicns from {uel-burnicg squipment
are not resticted by reguladen in Keat or
Sussex Coun.lc.s. : .

Florida :

Dept of Pollution Coagol, 2562 Executive
Center Circle East, Montgomery Bldg, Talla-
Rasses, FL 32301 -

Partlcuiates. Exisdag acd new -soussss.
larger than 250 X 108BTU/hr heat input are
subject to the same laws a5 Colomdo, pasts
(1) and {2).

Sultur oxldes. New sources larger than
250 x {08 Bru/br heat input are subjest to
the same laws as Colorado, past (1) Existing
sourcss (plants operatng, undcr consincton
and those licsnsed {or copstruction before the
efective date of ths state air-polivtion laws,
but not reactivated plants that have been shut
dewsn for mors then one year) greater than
250 x 108 Buu/shr heat tnput are required o
clean up discharges as rapidly as passible, but
are limitad o emissions of 1.1 (.iqud fueb or
1.5 (solid {ued) Ib SO;/EOE» B:u heat iaput un-
11 7/1/73, ‘

Nitrogen oxices. New sources larger than
250 X 108 Buu/hr heat inpued are subject 12
the same laws a5 Colorado, pam (i) A
present tere is no NO, emission limit for
existing sources, but one *my be adopted by
7/ 1475,

Georgla

Adr Quality Control Secton, Environmantl
Protection Div, Dent of Nawral Rescurcas,
270 Washmatcn Sirae: SW Atlanta, CGA
RUEREN
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{&ng'kﬁ —rﬁ cantinuag
Par&cu{atas. Emigsion limits from fusl.

burning egquipmenl in operation or under
construction on or before [/1/72 and ratsd
less than {0 x 1% Biu/hr Beatinput are P =
0.7; for similar units rated [0-2000 x 104
Buu/hr, P = 0.7 x (10/R)&22; here P = 3.
lowable weight of emissions in 1b/108 Bru
heat input and R is heat input to equipment

in 108 Bw/hr, Equipment oe which construe- .

ton begzg after 1/1/72 Is subject to these
limits: {or equipment with less than [0 x 104
Bre/hr heat jnput, P o= 0.5 167105 Biu heay
input; for equipment with 10 10 250 x 10s
" Btushr heat inpuy, P o= Q.5(10/R)eS [b/10s

Bw heat input; for equipment greater than .

250 > 10% Biu/hr heat input, P = 0,10 [b/ 108
Biu heat input In additon, from any site lo-
cated within or up o [ mile from the limits of
a gity of 30,000 or more population: for stack
height h uader 120 {t, P {in this case, the max
tllowable particulate emission in lb/hr) =
0.48k; for b from 120 to under 3OO L P =
200(R/300y: for B from 300 1 up, P =
SO0(h /3002, If several stacks zare al the same
site, the height used &5 the average stack
height weighted B stack emission.

Sullur oxides. Emission limits for pew or
old fuel-purning equipment are: § =
4000F (1/3001, 5 is SO, emission in lb/he n
=~ 3 for stacks uader 300 fthigh and 0o = 2
for stacks 300 fi high or higher; and h =
stack height, in ft. Averaging for stack height
is same as [on particulates, F = 0.8 when two
or more {uel-buming souress, cuch with heat
input excteding 500 x 108 Bru/hr and bum-
ing fuel with more than 1% sulfur (by
weight), are locatad in an urban area (within
the [imits or within § miles of the limis of a
city of 50,000 population or over, with ail
other sites considered as “rural"y; F = | for
ajl other fyel-buming sources in an urbaa
area; F = 2 for rural (uel-burning sources
with less than 10,000 Bruvhr heat input; F =
© 3 for rural fuel- bummg sources with 10,000
or gver Blu/hr heat input.

New fuel-burning sourcss rated more Lhan
250 = 10% Bru/shr heat inpur that are con-
structzd or modified extensively after 1/1/772

" are subjec: 1o the same laws as Colorade’s for

new sources, No fuel-burning sources (new
or old) below 100 x 108 Biu/hr heat input
shall bum fuel containing mere than 2.5%
sulfur (by weight), All above 100 x (¢
Bru/hr heat input are limited 1o maximum of
% suifur (by weight).

Nitregen oxides, New fuel-burting
spurces, eonstructed or modifed extensively
after 1/1/72 are subject to the same laws as
Colerade,

Hawslil

Siate of Hawail, Dept of Health, P.O. Box
3378, Hoaolula, HI 96301

Parifeulatas. Yisible smissions from exist-
ing statfonary sources can aot be darker than
40%% opachy, exespt for periods of not more
than 3 min ia 2ny hour during sirup or
when :cuipment maffunciions, Under thesc
variable sheri-term operating conditions, 0%
opacity ‘is permbued, New sourges cannet
Rave emusions darker than 20% apacily; 0%
Spasity is permitted for not mere thun 3 min
in any kour fur the ceasons stared above.

Sulfur exldes. Fuel oil for sigam-gener-
ating lacilities rated above 23 MW or 250 x
104 Blu/hr hedt snput is limited 1o max sulfur
conient of Q5% afective &/ 1774,

Nitrogen oxldes, No source emission |
stapdards are stated in the regulations. :

ldaho

Dept of Environmen:al Prowsction & Health,
Statehouss, Boise, 1D 83707

Partieulates. For sourves of 250 x 10s
Biushr or over, conswucted, modified of in-
stalled after 12/3/74, and not hawng a permit
to construct issued befora that date, partcu.
lates are limited 10 0.10 1b/ 108 Stu heat inpue

For sources constructad or with permit to
construct before 12/5/74, Tossil-fuel.buming
equipment rated greater thaa 10.000 x 108 .
Biwu/hr heat input is limited 10 0.12 1b/ICH
Btu heat input Permissible emissions from
equipment rated batwean 10 and 10,000 x
10s Bru/hr heat input is determined by: -

LogV = 02.:00103)( 2011

where X = (otai heat inpuy, 106 Biushr, and
Y = madmum allowable cm:ssmons. l!:.—'lEl's
Bt heat input

Hezat input is calculated as the aggregarte.
higher heatng value of ali fuels whose com-
busdon products pass through the stock
When two or more units re connacted 1o a
single stack, the combined heat ioput of all
units connested o the stack is used 1w deter.
mine the allowable st2ck emission. When a

- single fuel-burning unit is connectad o two
or more stacks, the allowable emission from -
. all the stacks combined cunnot excsed that

pc-m:ttcd for the same unit connse Lcd ez
single stack, =

Suitur oxides. For vniw with permit to
construct issued bafere 1275774, sulfur in res
sidual fuel ol is limited w 1.75% by weighy
sulfur in distillate fuel oil is Hmited o 03%
[3.5%] by weight in ASTM Crade | [Grade 2],
and solfur in coul is hm.ncd e .0 by
waight,

For sources of 250 X 106 B:u/hr er over
constructed, modified ot - installed after
12/5/74, and not having 2 permit to construct
issued before that date, 30, s limited 10 0.80
1b/1G8 Bru heat input for liquid fosstl fuel
and o 1.2 1b/10% Bru heat input for solid fos.
sil fuel. If combinadores of fossil fuels are
burned simultansously, the formuia is:

[Y(0.80) + Z(1.2)] + 100
in which Y s percent of tota heat input from
liquid fossil fuel and Z that [rom solid fussil
fuel,

Nitrogen oxides, For s::w..rc: of 250 =
108 Bru/hr or over constructed, medified or
installed alter £2/5/74, aad niot having a pet.
mit to consiruct issued belore that date, zitres
gen oxides (caleulated a3 WQ,) are [imited o
0.20 I5/10% Bru heat inpul for gasecus fossil
fuel, to 0.3 1b/108 Bio heat input for liquig
fossil fuel and o 0.70 1b/ 108 Bty heat input
for solid fossil fuel except lignite. I different
fossil fuels are bumed simulanesusly, the
formula is:

[R{0.20) + Y{0.30) + Z(0.70)] + 100
in which X, Y, Z are pervents of wal heutin-
out frem gasecus, livueid and solid fossil fuel,
respectively,

No sourcs emission stiandards are given for
other fossil-fuei-fired s12am generuion,

filineis

Hlingis Eaviroamental Praeetion Aacﬂcw

2200 Crurchill Rd. Springfieid, 1L 82 708
Particulates. Emissiocs from exist ing and

new fLel-combustion seurdes raed 250 x 106

1575 Generation Planscex
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7+ Bot/ar Rext input or g'rar.cr are rsr.nmcd to

0.1 [BA10% Bru heat input in any one bour, ax-
Cesht if 2’ cmung emission sources (1) is de-
szgncd for or is proved capable of restricting
emissions to less than 0.2 [b/108 Btu heat in-
put, and control of the souree is not allowed
to degrade more than 0.05 [6/104 By from

- *eithar the design point. or performancs lest

fadings, or (2) Is in {ull compliance with a
variancs graated by the state, In both thess
cases, cmissions may oot excesd 0.2 lo/10s

© Bru heat input These rules for sxisung fuei-

combistion souress will appiy as of 5730775,
Pariculats smissions shall b determined by
ASME PTC-27 (latest revision).

Sultur oxides. Emissions from existng
sources located in the Chicago, St Louis and

" Peoria major meiropolitan areas (MMAJ,
" and burning solid fusl exclusively, will be re-

stricted to 1.8 1b 80,7108 Biu heat input in
any one-hour period ong or after 5/30/75.
Exisdng sources buraing solid fuel exelu-
sively outside these arcas cannot exczed the
following: (1) 6 1b SO,/108 B heat input on
or after 5/30/75, and (2) 1.8 1b 504/108 B
heat input for all fuel~combustion sources
within other MMAs that have an aonuals
erithmatic.average SOz level greater than
0.02 ppm for any ysar ending prier to
330776, or 0.015 ppm for any year eading on
or after 5/30/76. Existing sources burning
liquid fuels exclusively are limited 1o emis-

sions of 1 1b S0,/ 10¢ Bty heat input for rssid-
ua! oils 2ad 0.3 for disdllate oils, .

When combinations of fuels 2re burned in
existing units the [ollowing formula applies:

: E = 5. H, + Q3H, + $H,
where E it allowable 50, emission rate,

" Ib/an S, and S, are applicable solid-{uel and

residual-oil smandards, respectively, in Ib
SO,/ 108 Bty heat input; and H,, H; aad H,
are actual heat inputs from solid fuel, resid-
ual oil and disdllate oll, aad any of their

" gaseous derivatives (such as gasided coal), re.
pecively, in 102 Bru/hr.

Emissions from all exisdnz combuston
sources owned or pperated by one person

_acod logated within & l-mi radius from the

cznter point of any such source cannol <%
cxedr the emissica limits detarmined by the

following equaticfs:

£ = 20,000 (H,/30052
and S
H - (P1H1 + PaHz + . . P.H )
+ (P, + Py + A Pg},
whc'c E = jota] SO, cmmszon.s from ai] fuel-
combustion sourcss owned within a l-mile

‘ radius. Ib/hr; Py, = zmissions from source

“a”, % of total; and H, = beight of stack “n”
:bovnc grade, {1, ‘

Emissions frcm oew s.ourccs rated above
250 x 108 Buu/hr hezt
1.2 {solid fusl exclusively), 0.8 (r=sidual cii
excliusively) and 0.3 {distillute ol exclusively)
15 5047108 Bru heat input. SO amissions ure
measurdd i the munner preseribed in
Method 8, “Swuindards of Performance for
New Slationary Sourcss,” Federal Register,

12/23/7). p 24850,

Niregen oxides. Allowable emissians
from existing fucl-combustion sousves.
greater than 250 % 105 Biushr Reat | input, fer
any i-hr paricd in the Chicago and St Lacis

" MMas are determined by:

E = [0.3(P, + P) = 0.5P,1Q
(P =B+ P
whers E is, 2llowabie NQ,; smissicns, Ibshe
Pe, Py and P, are actedd heat inputs derived

1875 Jensraton Manbook

L input are resticred o,

- times

from gasecus, lxquxd snd so!:d fuels mpcc
tively, in % of towl; and Q is totul heat inpu,
in 108 Btu/hr. Exgeptions w this rule are boll-
ers with cycione burners firing solid or liquid
fuel, znd harizentaily opposed burners firing
solid fuel, NO, emissions frem new fuel com-
bustion sources throughout the state, rated
250 % 108 Bru/hr heal input and above. are
dictated by the same equation as above—ex.
cept that the coefficient of P, is 0.7, not Q.9,

indiana

Air Pollution Contrel Div, [adiana Staté
Board of Health, 1330 West Michigan 8¢, In-
dianapolis, IN 46206
Particulates. Mazimum sllowable emis-
sicns from existog fossil-fuel-fired indirect
heut excitangers are caleulutled in accordanes
with the following formula for all 2reas of the
stale except aexr [ndianapolis ard the Ia-
dizns portion of the Chicage AQCR:
Caux ™ 76.5 PQ2 ek,
where Cp,, = max ground-level concentra-
tion, not so_excezd 50 micrograms (ug)/cu
mezer foru min dme pericd: Py = par-
tgulate emission. 1b/105 Biu heat input: Qa
= ol plant capacity. 108 Blu/hr heat jopuy
a = pumber of stacks; 2 = plume-rise fagor
(2 value betwesn 0.87—{or uzits rated less
than {000 x 10 Btushr heatinput—~and 0.8);
Ry = siack height, fu 1f a number of stacks of

varving heights exist the height used should .

be culeulued by weighting <ach stack in pro-
portion o its ¢mission rate. Particulate matter
from all fuel combustion for indirect heating
sources caanot be greater than 0.3 ib/108 Bru
heat inpuL

For lndiunapolis and the [ndiana pomon
of the Chicage AQCR:

need ‘not be reduced below 12 Allowable”
meaximem hourly ground-leved conceptzas -
dons are los same as for nsw souress, In . -
Lake, Dearborn, Marion and Wamrick ¢ount~ . - °

ies, the smmaller valnes for wtal 30, emissions
and for allowable ground-level coneentra.
dons held rcg.a.rdless of capadiry of ex.stmg

ccu:pm:nt. e
Sources in Lake C-m.u:w must cc'nplv by .
,3/31/75. Noncompiying scurces fn. Dears .
< bern, Marion and Warriek counties may de- -

lay ccampliance undil 5/31/78 if Uiey install
interim conrols, including monitorieg, re
poring and burming low-swlfur fuel during
adverss meteorological condidons, Sourges in

. the rest of the st must maintain at lcast two

weeks' supply of low-sulfur fuel,
Nitrogen oxides, For new eamnmnz of
250 X 102 Buu/hr heat input or over, the lim-

its on nizrogea oxides, calsuiated as NQy, are;

gas firing, 0.20 1b¥10% Bty heat input, oil fir-
ing. 0.30'Ib, and coal Lring 0.70 1b. This ap-
pliss1o'all existing stationary sources in L.a.k:
County as well, ..

lowa

A

lowa Air Pollution. Ceur:'ol'
Dept of Environmental Quality, PQ Box
3326, 3920 Delaware Avc, Des Moma, 1A

. 50316,

Pattlculates. Ma.x emissions f.-om md.:ec'

-heating or power-generation soursss are cal.’

cujated from ths equaton gven for Indiana,
For plants rated 4000 X 105 Bu/hr heat in.

_put and above, the plume-rise factor is LO. -
Qutside [inside] any standard mewopolitn

siatsucal area, max allowable emission fTom
each stack (irrespestdve of heighi) serviog

. existing equipment s 0.8 [0.6] 1b/108 Biu heat

P, m 0.87Q =016 T

"Note that where Qg is greater than 10,000, Py

cannot exsasd 0.2,

Emissions in cll arzas of the state, l‘ur new
souress ratzd 25¢ X 108 Blushr heat input
and above, are reguiated in accordance with
“Swndards for P::‘fornmcc of New Station-
ary Sources,” Federal Register, 12/23/71,

Suliur axides, New sourcas with over 250 .

X 108 Biushr heat input are regulated in uc-
cordunee with Federal New Source Perform-
ance Sids 40 CFR Pary 80, but also zust mest
muximum  ground-level concentation re-
quiremnents, Cr,,, which must not exeeed 200
pgfcu meter in Luke County, and 300 in
Deerbomn. Mardon and Warrick counties,
Limit is %00 elsewhere. Cgp,y =
808,Q.. x 0.75n x 0.25/ah,, where S, is heat
input in 1o 8027108 Biu: Qu is tolzl combus-
ton-equipment capucity rating in 108 Btu/hr;
o is number of stacky; a2 is plume rise factor
= (.7, h, is staek height in 1 For multiple
sweks, n 5 an average, weighted for SOE
emission rates, All new stacks must be 24
the height of the tullest obstructon that

iy within 500 It cnd hus mujor efleet on air”

movernent. Munmum new-siick height i3 30
. Faeeptivns w stuek-height rules are pos-
sitile. .

ffor exsiing scuress und fur few sourees
with 250 x 10 Blushr hezt put of less.

maximum ol SO, wnesivn s he lesser of
Eu - ]ﬂ 0Q,,eds or E,, - 170-Q a6 where
E, = L, X Qa En is heut'd nput in lb
SCL/10% Brur Qy 1 ol equipment capacity
rating 1n 108 Buu/hr E, s allowable 50,
smussiun 1a [bshe, The velue of B shull not
excerd &0 b SC./0¢ Bw heat iaput, and

u-.puL New equipment in all locations must
2t the 0.6-|b/ 108 Biu hcaz-mpu: Bmin. .
Sulh.u' oxides. Emissions will be limited to
& (sclid fusls) and 2.5 (lquid fuels) Ib
SO,/ 108 Bt heat input (max 2-hr average) as
of 7731775, and to 5 (solid) 2ad 2.5 {liquid) lb
804/ 108 Bru heat i input (n:a.x 2 ‘u- aw:-agc) s
of T/31/78. .
Nitregen oxides. No source emission
siaadards ars stted in the regulations, -

Kansas o ol

Bureau of Alr Quality & Oc.upa(ianal
Health, Dept of Health & .nnronmcnz, To-
. K5 66820,
Panicuiates. Al fusl-burniayg cquvpmcq:
burning coal ac 350,000 Rw/hr or over heat
input, or Na. § or heavier oif or No. 4 or

lighter oil at 106 Blushr heat input or gas {or

No. 4 or lighter cil on standby basis) at 100
X 106 Biushr heat input s subject o regu-
lastons, Emission limit for 106 Biu/hr heatin-
put or less is 0.80 lb/hr/ 108 B, From 108 ¢
10,000 x 128 Biu/hr heat ingut, the allow.
uble zmission limit s A = 102671833, whers
A s in lb/hr/108 B and T is the total heat
inputin 108 Btu/hr, For 10,000 X 108 Biu/he
gnd above, the ajluwable iimi
lb/tirs 108 Bio. ’

Sulfur exides, For squipment with beat
fnput of ZS{} ® 108 Dtusar o more, sulfyr
emission is fmited 1o L5 1b/108 Bie /h’ h:"t
inpur

Nitrogen oxides. Gus- or oil-fited equip-
ment with heat input of 250 % 10* Bru/hr or
more is limired 10 £,30 b nliregen oxfdes /102
Bru/hr heat inpus, For cozl-Arsd eguipment
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with feat input ofzso x 108 Biu/hror more,
the limit i 0.%0 1b of nirroges oxidss (calcu-
lated as NO:).'P 10% Bru/shr ha: mpu:. .

Kantucky

Divof Air Pohuuon, K:muchv Dcpt for Nat-
ural Resources & Environmental Protection,
Capital Plaza Tower, Frankfort, KY 40601

Particulates. Allowable emissicns in
Ib/10% Biu from existing indirest heat £x-
changers ia Prierity L, 11, 2ad [I regions vary
expagentially between the following limits:
for 10 x 10% Btu/hr heat inpat or less: 0.5
.75, 0.80, respectively; for 10,000 X 106 or
more: 0,11, 0.15,0.18. -

New sources with 250 x [0% Brushr heat
input or more are restricted o emissions of
C.10 15/10% Bru heat input iz alt geographic
regiozs. Smailer new sourcss follow the exist-
ing Priority [ curve. Stack tests for particulate
mzuer oo existing plants 2re made {n actord-
ance with ASME FTC-27 or by sae-ap-
proved methads,

Sultur oxides, Emwsszons frorn exiszing in-
direct heat exchangers in Priority [ regions
must be lmitsd w 0.8 (liquid fuel) and 1.2
{solid fuel) Ib 50,7100 But heati anu: (max 2-
hr zverage) for meximum rated capacity of
250 x 104 Buwy/hr heat input or more, by
7/4/77. In Priority [l regioas, tre limits are
1.5 (liquid fuel) and 2.0 solid fusl) for max
rated capacity of 500 X 108 Btu/hr heat inpul™
or mars, by 7/1/78, In Prierity l[{ regions,
the limits are 2.0 (liquid fuel) and 1.5 (solid
fuel) for max rated capacity of 1000 x 108
Btu/hr heat input or mere, 3y 771779, Allow-
1ble emissions from new sources are those

T givea above for existing seurcss in Priority {
regions. In addidon, no indirest heat ex-
changer can be modified or ¢onstructed o
discharge more than 500-tons/day of 8O; or,
collectively with all others emitting over 100
was/day of SCy in a circle of 10 miley diame-
ter, more than 730 was/day.

Nitrogen oxides, Existing indirest heat
exchangsrs in Priedty [ regions rated 300 X
104 Bia/hr heat 'anut or more are limited to
03 (gas and liguid fuels) ar 0.9 (solid fues)™
b NO, (sxprassed as NOp)/108 Btu heat in-
pul (max 2-ar averags). New sources rated at
250 x 0% Biushr heat input or mere are lim-
itad to 0.2 (ges fusls), 0. 3 (liquid fuels) cr 0.7
(solid fuels) ib NO, (expressad as NOp/ 108
Biu heat input (rmax 2-he average).

Loauisiana

Air Control Commissian, Staie Cffice Bldg,
P.0, Box £0630, New Qrleans, LA 70160
Parileulatas. Emissions frem new and.
existing fusl-buming equipmeat are limited
to 0.6 [/ 108 Biu heat input. If the quality of
emissions from existng souress is Righer than
standards, this level of guality must be main-

" uined, unless.it can bz demoaswaied w the

state that a2 change in quality will zot be con-
rary o the regula:vcrs Fardeulate emissions
are determined by ASME FTC-27 or EPA
125t mathods, dessribed in the Federal Regis-
er, 8/17/71, op 15708-15722

Sulfur exides, Emissions are Lmited o the

mest resirictive of e following criteriar (1) -

2000 ppm sulfur compounds (by volume)
measursd as SOgp at standurd conditinns, or
(2) the muximum coneentrafions, listed be-
low, anrbulzbie to such emissions at any
point bayond the premisss om whivh the

1o
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source is lac.a::d. Maximum permissible con.’

ceatrztions are 0.03 ppm SOy annual arith-
metic mean. and 9.14 pom. SO; mux 24&hr
congentration, not © be excesded more than
once esch vear. 50, emissions may be dater.
mined by several methods, inciuding EPA
test methods published ia the Federal Regis-
ter. 8/17/71, pp 15708-15722

Nitfogen oxides.
standards are swted in the reguiations.

Maine

Dept of Environmantal Protestion, Augusts,
T ME 04338 .

Partculates. Emissions from new fucl
buming equipment raled 150 x [08 Bw/hr
Beat input and above are limited 1 0.3 [b/10%
Btu hear input (max 2-hr avg). Existng
equipment must meet these codes by 6/1/75.
Test procedurss include methods 125 in
“Sundards uf Performance Jor New Station-
ary Sources.” Federa! Register, 12/23471.

Sultur oxides. Emissions can be regulated
by the use of low-suifur fuels and/er poliu-
tien-control equipment. Sozrces in the Met-
ropolitan Portland AQCR must bum the
equivalent of 1.5%-sulfur fuel (or betier) after
1171774, Centrul-Maine, Down East Arcos-
wok County snd Nerthwest Maine AQCRs
must bum the equivalent of L3%-sulfur (or
less) fuel. Some varianees have bevn graated
in the Portland AQCR.

Nitrogen oxides. No source emission
swndards are stafed in the regulations.

Maryland

Dept of Heulth & Mental Hygiens, Environ-
meatzi Health Admin. 6§10 North Howard St
Baltimore, MD 21201

Partlcutates.  New * residual-oil-firad
eguipment rated 51 1o 250 x 109 Buu/hr heat
input is limited to 0.02 grains/scf {dryj: new
rasidual-oil- {coal-lfired unis above 250 X
10¢ Brushr heat nput are limited 1o Q.01
[0.03] gruinsssef (dry). Existing residual-oil-
fired units in Areas LI and [V have the sume
limits us new units. Existing coal-fired unis
in Arsus 11 and 1V ruted more than 250 X
108 Btushr heut input are limited to Q.03
grains/sei {dry).

Sultur oxides, Emissicns can be regulated
by using low-suifur fuels or by stack-gus de-
sulfurizution equipment. All sourcss must
burn fusl with o maximum 1% sultur content
or use stack-gus cleanup syuipment that will
limit SC» emissions to 0.5 1k $/10% Bru hear
input. Residual-ail sulfur limit of 0.5% will
become law 7/1/80.

Nlitrogen oxides. New units rated more
than 230 x 104 Bru/hr heat input are limited
to 0.2 (guszous fuel), 0.3 (liquid fuel) and 0.5
(solid fuel) b NO, {valculated a5 NO.)/ (05
Bu heai input (max 2-hr avg). In Arens 1L
and [V, exisung sources ruled 250 X 108

Biu/hr heut input or grester must meet emis--

sion levels thut eee ulninubie through the use
of rewsonubly appelied conuel wehnclogy.
There iy noe reguirement fur existing sourves
in Arsus, LI, Y usd VI

Massachusefls

Dzpt ot Publiv Heultd, Dwv of Environmental
Health, Bureau of Atlr Quulity Contrel, 600
Washington 5t Boston, SLA Q21T

Particulates, Existing fessl-fuel vdliza-

No souree emission -

tion facilities are limited w Q15 [b/106 Bu
heat input, exezpt in towns and citiss near
larze pcpulauon centers—ealled  “eritieal
areas of concern™ by staie officials— where
the lirzit is 0.12. (The list of designated criu-
cal areas s too long to present herc.) New
sourcss larger than 250 x 109 Buu heat input
must raducs emissions to C.05 1b/ 106 Biu heat
input, except for units with equipment de-
signed to contrel or reduce 5Q4 These
sources ezn discharge 0.1 15, All sourcss must
be in full compliznee with all particulate.
control laws by 1/31/74, Emission testing is
1o be done in accordince with method §
preseatzd in “Standards of Performance for
New Sutonary Sources,” Federal Register,
12723/71. -

Sulfur cxldes. Emissicns from residual.
@il- or coal-fired eguipment are restricted 1o
the equivalent of the uncontrolled burning of
fuel containing C.28 Ib sulfur/10% 3ty heat-
relsase potendal in the following towns and
cides: Arlington, Belmeont Boston. Brook-
line, Cambridge, Chelsea, Everety, Malden,
Medford, Newton, Somsarvills, Waltham and
Watertown. All other souress in the stale
burning resid or coal are limited to fuels with
0.55 1b sulfur/10% Buu heat-release potental.
Distiilats-Hred sourcsas must not have a
greater air polluting efect than il fuel with
Q.17 [b suifur/10¢ Btu wers burnad uncon-
troiled. All sources must comply with sulfur-
oxides control laws by 1/31/74,

Nitrsgen oxidas, Emissions from new :‘os-
sil-fuel utilizadon facilities grauter than 250
x 10# Blushr heat input (except gas turbines
and diesel eagizes) are lmited 0 0.3 (b
NO,;/108 Bru heat input as of 1/31/74. Tast
ing must be conducied in accordance with
methed 7, “Standards of Performancs for
Wew Sulionary Sources,” Federal Regisrer,
12/23/71, or a state-2pproved equivalent

Michigan B

Dept of Public Health, 3500 Normth Logan,
Lansing, MI 48514

Paniculates. Allowable emissions {rom
pulvenized—eoal fired. squipment rated less
thun | X 108 Ib sizam/hr vary from about
0.18 15 0.3 [b/152 1 fus gas. Actual limit for
any specific unit s found from a curve, the
formula for which Is not given in the regu-
ladons, but which is obwainable from the ad-
dress above. Cperators of larger pulverized-
coal-fired squipment are required o fle an
application with the state for an ailowable-
emission limiL Cperators of other fuel-bum.-
ing equipment rated abeve 0G0 ib
steam/hr alse must filz with the siate for 2n
allowzble-emission limit Eguipment vsing
other thun pulverized cozl and rated from
100,000 to 300,000 ib steam/hr, is restricted to
bacween 0.65 and C.45 to/ 107 1b flue gos (3¢
wal value determined by linzar iater-
polation); up 1w 100,000 io/hr the limit is
0.65. MNote that in calculeting yoer boiler
emissicns, stale requires you assume 0% ex-
vasseair firing.

Sullur oxides. Power glunts rated 300,000
I szeumhour and less—that i3, the ate2m ca-
pacity of all plant CGL.J.D'T‘nd‘l. 28 of 8217/7 1=
must burn the equivalent of ISmsulfur fuel by
7/1/75 and 15%sulfur fuel by 1/1/78,
Larger pl.mrs must bure 1S%esulfur fue! by
771775 2ad 1.0S-sulfur fuel by 771778, Thase
figurss trunslote to L8 (5 $30,/108 Bi heat
input for 1S-suifur coal 2.4 for 13%-suifur
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. coad, 3.2 for 2%salfur coal, 1.1 for 1%-sulfur
oil, L7 Tor 1.3%-sulfur il aad 2.2 for 23sul-
fur oil. The state assumes solid fuels have a
heating value of 12,000 Biu/lb; liquid fuels,
18,000 Buu/slb. .
Nitrogen oxides. No source emission
standards are statad in the regulations,

Minnesota : -—

Minnescta Pollution Contral Agency, 1935
West County Rcad B-2, Roseville, MN
55113, ‘
Pardculates. Max allowable emissions for
stationary sources in Duluth and the Min-
nezpolis/St. Paul AQCR are 0.4 1b/10® B
Beat input. Elsewhere, the max is 0.6.
Suifur oxides, In the Minneapolis/SL
Paul AQCR, coal and oil ezn have no mors
" than 2% sultur, Sources lorger than 250 X 108
Biz/hr heat input canpoi bumn coal or ol
containing more than 135% sulfur, Ouuside
this region, sources larger thag 250 x (0%
Biu/kr beat input are lmited o 3%-sulfur
eoal. Al sources in the state using stack-gas
cleanup in lieu of low-sulfur fuel are Limited
. 1@ L75 1b S0/ 108 Btu heat input
Niregen oxldes. For existing sourcss,
there is 0o restriction on WO, emissions from
steaml-generating units. New scurces larger
than 250 x 108 Bru/hr beat input are subject
to Federal Swtionary Seurce Stds.

Mississippi

Alr & Water Poliution Coatrel Commission,
£.0. Box 827, Jackson. MS 39203
Partculates. Fossil-fuel-burning eguip-
ment rated 10 w0 16,003 X 105 Brushr heat
imput s limited o between 0.6 and Q.19
167105 Biu heat imput, respestively. If your
equipment capadty liss between these poin,
fiad the allewable emission rate by plotting 2
straight line on log-log graph paper from the
coordinate 0.6, 10 w 0.2, 10,000. Abcve
10,000 x 106 Bwe/hr heat Input the max
emission rate is 0.2 {b/[0% Biy heatinpue
Sultur oxides, (1) Max emission from in-
direct heat-iransfer equipment used-for- pro-
ducigg power is 4.8 tb 50, (measurad us
802)/ 108 Btu deat input {2) Emissions in any
calendar yeor cannct excssd thoss recorded
in 1970, unless 4 variages is granted by the
swte. (3) Emissions from moditted fuel-bum-
ing equipment ussd for power generation
and rated below 350 % 10% Biusbr heal input
are limited to 2.4 1b 5Q,;/10¢ Bu heat input.
Kitrogen oxldes, No source emusion
standards are stated in e regulzdons,

Missourl

Missouri Air Conmservation Commission,
Dept of Natural Resourses, P.O. Box 76,
lefierson Cicy, MO 65101.

The fullewing regulations apply through-

out the state except in the City of St Louis -

and in St Charles, St Louis, Jefferson,
Franilin, Clay, Cass, Buchanan, Ray, Juvk-
san, Plats and Greene Sundes. For codes in
these arsus, write to the above address.
Particulates. Emission limis from [uel-
burning equipmeni {exisling or unider con-
struvction ay of 2/24/71) rated 100, 500, 1000,
2500, 5000, 7500 and 10.000 and more x 108
Biu/hr heatinput are 0.4,0.3,0.26,0.33, 2.22,
0.19 and 0.18 1/ (0¥ Buy, reypectively, For in-
termediate dapacity radngs. use linear inter-
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polation. For new sourcss, the issible
emission rates are 0375 1B/ 10< Biu heat input
for (00 x 104 Buushr heat input 0.159 for
500, 0.126 for 1000 and 0.1 for 2000 or more.
Compliance with these regulations is deter-
mined at steady-stale conditions using
ASME's FTC-27 or any other method ap-
proved by the swte,

Sulfur oxides. Sourcs emissions i excess
of 1000 tb $Ou/hr are not permitted unless
they do not cause or conlribute 10 conesntra-
tons and frequencies exceeding the {ollowing

* limits in ambisnt air at 2oy occupied place

beyond the premisss on which the sowree is
focated: 0.25 ppm (1-hr avg) once in any
four-day pericd, 0.07 ppm (Id-hr avg) once
in any $0-day periad,

Hitregen oxides, No source emission
siendards are stated in the regulzions.

Meontana

Montana Swuats Dept of Health & Environ-
meatal Sciences Air Quality Bureau,
Cogswell Bidg. Helena. MT 35601

Partfcylates. Mdximum alowalbie emis-
sion rats [rom new [existing] [uel-burning
equiprment raeed 100 x 109 Buu/hr heat fnput
5 0.35 [0.4] 1b/10¢ Bru: 000 x 109 is 0.2
[0.28]; 10.000 x 108 and above is 0.12 [0.19].
Allowable emissions for unit ratings between
the capacities nowed above ¢an be found by
plotting a curve on leg-log graph paper with
the data given. Use the ordingte for mux-
imum emissions fn 1B/10% Biu of heat input
and the abscissa for heat input in 108 Bru/he
Heal input is defined as the aggregate heut
content {using the higher heating value) of all
fueis burmed. When wo or more [uel-burn-
ing units are connectzd to 2 singie stack, the
combined heat input of ull uaits connected 10
the siack is used in caleuwlating the 2llowable
emission rate. When a single fuel-buming
unit is connected (0 two or more sucks, the
allowable smission from all stacks combined
cannot excesd thay psrmitsd for the same
unit coanacted o z single stack.

Hearings are scheduled on whethar to r-
ducs the particuiate Umit 0 0.10 1b/108 B
heat input. [ passed, the effective date is ex-

pecizd fo be immediale [or new operations

and 6/30/77 for exisidng operations.

Sultyr oxides, Gaseous fuel cannot be
fired in fuel-buming teswllations if it con-
tains more than 30 grains of sulfur com-
pounds/ 100 cu 1, cleulated a5 hydrogen sul-
fde at standurd conditions, Liquid and solid
fuels cannot be fired if they voatain more
than 1 1b sulfur/108 B, ualess (1) they are
blended with {ow-sulfur fusls and the result-
ing mixturs has an eguivalent sulfur content
of less than 1 1b sulfur/ 108 Bue, or (2) 2 stack-
gas cleanup system is wilized, This sysiem
must be capable of reducing sulfur emissions
o the equivalent of buming acceplable {uels
in an vacenirolled manner,

Nitrogen oxides. No source emission
standurds ure stuled 1n the reguiztions.

Nebraska

Dept of Environmenwt Coatrol. P.O, Box
94633, Suue Houss Swdon, Linceln, NE
83509

Nebruska udopted the U & Environmentul
Protevtion Agency's “Stwunduards of Perform-
unte for Naw Stdonery Suurcss.” Federal
Register, {2/23/71, which are outlined herss

Parteulates. (1) Emissions are limited ¢o
0.1 ib purticulaes/ 10° Brr heat izput (max 2-
kravg) (2) Opacity is limited to 20%, but 405
is permissibls for not mare than 2 mi= in any
hour. (3) Whers the presencs of uncombined
waler is the only reason for failure to mest
the requirements of (2), such failure is oot a
violatiom.

Suliur oxidas. (1) Emissions are limited 10
0.8 [1.2] b SO,/106 Btu heatinput {x=ax 2-Ar
avg) when Lquid [solid} fossil fuel is bumed.
(2) Where different fossil fuels are bumed,
the allowable emissions ars determined by:

08y + 1220 + 100
where y and z are heat input from liquid and
solid fossil fuel. respectively, as percentages
of wtal heat input.

Nitrogen oxides. (1) Emissions are limited
10 02 {gaseous fossil fuel), 0.3 (iguid fossil
fuel} or 0.7 (solid fossil fuel, except lignite) 1b
NOy {expressed as NO,)/10% Bru heat input,
(2) Where different fossil fuels are burned,
allowable emissions are determined by -

(02x + 03y + 0.72) .10
Equation nomsaclature is as definzd above,
plus x for gaseous fuel, There are oo limits
for existing sourcss.

Nevada

Burean of Eavirommental Health, Dept of
Human Resquress, 1209 Johnson St, Carson

. City, NV 83701, - -

Particuiates. Max allowable emission rats
from new and existing fuel-burming squip-
meot rated up to aad incleding 10 x 108
Btushr heat input is 0.600 16/ 10% Bru; above
10 x 108 1o and including 100 x 108, 0.352;
abave 100 x 10¢ to and including 1000 x
108, 0207; above 1000 X [0 to and ineclud.-
ing 10,000 x 10%, 0.05C9; above 10,000 x 10#
to znd including 100,0C0 x 108, 0.0246. Be-
tweea 10 X 105 and 4000 % 0% Bou/hr, al-
lowable emissicnrats Y in 16/ 104 Brus ¥ =
102X -0331; K is the max equipment rating in
107 Biu/hr heat input. For X over 4000 x 1(®
Bueshr, the equation is Y = ]7.0X-2363,
Heat input is the aggrszate heat content of all
fuels whose products of combustion pass
through a stack or sucks, or the equipment
manufacturér’s or designer’s guarantesd max
input, whichever s greater, Totz! heat inpuz
of all fuei-buming urits in a plant or on the

" premises mus: be used in determining max

allowable pariculate emission rare.

Sultur oxides. Sulfur emission. in terms of
the sulfur part of sulfur compounds in stack
gas, from new and exisdng fusl-buming
equipment rated 10 % 104 Bw/hr heat input,
is 7 Ib sulfurshe; 100 x 108, 70; 1000 X 108,
40C; 10000 = 195, 1050; 100000 x 108,
10,500, Fur intzrpolation betwesn capacities
above, a source with max hear input under
230 % 105 Bueshr is permined a max sulfur
emission rate of ¥ = 0.7X, with X the max
squipment rating in 109 Blushr for max heat
input over 250 x 104 but below 5000 X 108
Biushr, ¥ = 0.4X; for mex heal iput over
3000 x 108 Bieshe Y = Q.103X

Mitregen exides, No source =zoiission
standards are stated in tie regulations.

New Hampshire

Air Pollution Control Agsncy. State Lab
Suilding, Huzen Drive, Concord, NH 03301,

Particulates. Max allowakle smission rate
from new [existing] fusl-burming ¢guipment
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K New Jersey

. Huntardon,
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ruled 50 % [0% Biushs hcal input is 0.4 [0.46]
18 B 100 X 108,'0.35 [0.4]; 560 x 109,
£.10 (0331 1000 X 10%, 0.1 (0.28); 2500 X
[0%,0.10 [Q24); 5000 x 194, 0.10 [0.22); 7500
x 10%, 0.1C [0.20) 10,000 x 10% and above,
0.10 [0.19]. Allowable emissions for uzit rat-

. ings betwesn tha capacilies noted above cun

be found by plotting a curve on log-log graph

. paper with the data given. The ordinate s

ax emissions in [B/10% Bu of heat lnpuy;
the abscissz is heal input in 105 Bluw/kr. For

- all new equipment lazrger than 230 .x 108

Brushr heat input, the max emissicn rate is
Q.10 157104 Bw. When twe or more {usl-

" burning units are connead (o a single s

* ths combined bheat igput of all usits com-
" peseted o the stack. is.used in caloulating the
" allowable emimsione. Whea a single fuel-
- burning ucit is connected to two or more
- stacks, the allowable emission from all stacks

combined czacot exceed that {or the same
unit coanected © a single stack
Suitur oxjdes. Gassous fusl caonst. be

7. fred in fust-burning inswilations if it con-

tins more then 5 grains of sulfur/100 cu fl
caleulated 23 hydroges sulfide at standard
conditions. No 2 o caanot conmxin more
than 0.4% suifur by weight, No. 4 oil cannot
contain more than 1% suifur by weight, and
residual oils are restricted to 2% suifur by
weight uotl 5/31/75, with review on the limit
pefors then. New [existing] {uel-burming in-
stzllztions using sclid fuel cannor burn goal
with 2 maximum sulfur content greater than

. 15 [2.8] |b/10% Biu gress heat conent, pro-
-+ vided that the weightad average of all coal re-

cstved during 3 Timonthly peried does not

" exomad ! 2] b sulfur/§08 Bru gross heat con-
" tent Fuels with higher sulfur contant <n be

burnzd if control apparatus sontinyously re-
stricts sulfur emissions o levels permitted by
the regulatons for uoceonusiled bummg ef

- the fuel being burned.

. Mitrogen coxidas, No source amission

. .u.n.ndards are stated in the '=gulauon_s.

EERF

Dcpt of Enwmnm:nul Protccucn, Div_of
Eavircamsntzl Quality, Joho Fiwk Plaza,
P O Box 2807, Treaton, NJ 08615 .
Pardeulatss. Maximum allowable emis-
sion rata from aew and existing fuel-combus-
ticn equiparant with 2 heat input rate of 200
x 10% Buw/hr [s 20 lb/hr 1000 x 108, 100;
SO0 = 108, 500; 10,000 x 1%, 1000, Allow-

* able emissions for heat-input rates betwesz

those aoted above are found by lioear inter-
pelation. Heat inpul rate is the sum of the
Reateinput rates of all fuel-burning equip-
ment discharging trough a single stack,

In mezsudng emiwsions, solid panticles

" must be drawn by isckinatic pmc;dura from

the stask, and the weight of the solid particles
determined gravimeticaily after removing
uncombined water, Specifications for the
sampling train, 28 weil as the sample proce-
durss, are avoilable from the above addisss,
‘Sultwr oxices. Liguid fuels cannot be

. £red (o fuel-bumiag inswallations if they con-

tain more thaa 0.2% (Ne. 2 2ad lighter oiis)
or 03% (No. 4 and heavier oily) sulfur by
weight, Examptons are Tuel-burniag instalic-
tions in Adantc, Cape Muy, Cumberland.
Oc¢cao, Sussex dnd Weorren
couctiss. Faeilides in these areas ars per-
mitted o0 durm 0.3%sulfur No. 2 oll, 8.7%
No. 4 ol and 1% No. 5 and Na. 6 oils. Livuld

112

fuels of higher sulfur content can be burned
if control appamatus coalinucusly reswics
sulfur emissions to levels permitied by the
regulutions for uncentrolled buming of the
fuel being bumned.

Sulfur coptent of bituminous and anthra-
el coal, for facilites existing 2s of 5/6/68, is
Emited 1o 0.2% by weight, excent if: (1) Con-

_trol squipmeat will maintain emmissions below

03 Ib $0./106 Biu heat input; or (2 red ca-
pacity of a single boiler exceeds 200 x 108
Btu/hr heat inputor 2 group of boiless &t one
iscaton have 2 combined rating greater than
430 % |08 Bru/hr heat inpul These facilides

may be autherized to bumm biruminous coal

containidg 1% sulfur by weight or anthracies
coul contuining 0.7% sulfur, If ¢oal of this
quality cannot be burned successfully, 'the
state may grani a variancs o bum solid fyel
centaining up o 1.5% sulfur by weight

Also r.x.:mp: from the 0.2% sullur (in coal)
rule are existing (as of 5/6/68) fuel-buming
installations in ﬂcla.nuc:. Cape May, Cumber-
land, Huaterdon.-Oczan, Sussex and Warren
counties. These [acilies c¢an burn biw-
minous eoal with up o 1% sulfur by weight
and anthracite codl with up to 0.7% sulfur,

For new insuilations, the sulfur content of
coal s limited to Q2% by weight unless
cleanup eguipment can maintain smissions
below (.3 15 50:/10% B heat input.

Nitogen oxides. No source emission
randards are siaied in the regulations.

New Mexico

Enviroamenta! [mprovement Agemncy, P.O.
Box 2328, Santa Fe, NM 87501

Particulates, Maximum allewable emis-
sion rute from cx.st.ng qcal fired boilers (uu-
der construction or in operatiea as of

1/23790), rated above 30 x 105 Brushr heat
input, s 5.5 1641038 Biu unuil 12/31/73. Then,
the [tmus for new sources (listed below) must
be met, *Maximum allowable paniculats
emission rate, E (167108 Bz heat input), for
fuel-bumning scurces rated less thag 1000 x
138 Btushr heat tput is determined from the

formula; E = 056135 [-923471 where [ is the

total heat input in 10% Bu/hr, For unis rated
from 10C0 x 106 10 20,000 X [0% Bru/hr heat
input, the formulz s E = 0.5243] [=0i4897,
Aler 12731774, particulate emissions from
ull cou-burning equipment are limited {2
0.05 157108 Bru hest inpun fioe partculaie
emissions of [ess than 2 microns equivalent
aerodynumic diameter cannot exczed .02
1b/10% Bty hezt input Particuiate emissions
from ol- buming squipmeat s2na0t excesd
0.003 1b/ 10 Bty heal input.

Pariiculute emissions from oil- and coale
firzd boilers ure dewrmined by ASME PTC-
27. Fine puriiculztes must be collected and
mzasured 3l ostuck conditions im oz maaner
such that no voadensuiion of gassous mats.
rial is included with the surmple,

Sulfur gxides. Maximum allowable emis-
sion rute fronr new coal-Burning equipment
rated shove 23 MW or 250 x 108 Biu/hr heat
tnputis 0337 b SO/ 108 Buu, After 12731773,
smissions from eaistng (in operation or un-
der comtrurtoa us of 9/1/70) coal-buming
equipment rated above 25 MW or 250 X 109
Blushr heat input must be restricied w | b
$G2/10¢ Biu. 3O, emissicns rom new and

’ cxisung oll-b“rume :q'.z;pmc-u are resoicted

10 0.34 15/ 105 Bru feat input,
Stuck-gus sampling must be performed ina

manner that prevents interference with and
contamicaton of the rmasive clements of the
sompling mathod. The sampling proczdures
nesd not be isckinetis, but must yisld repres
sentative gas sammples.

Nitregen oxides. New gas-burnizg equip-
ment is reswicted o emissicns of 02 b
NQC,./10% Btu hest input Existing [in oper-
ation or under comstruction as of 1/10/72)
gas-bumirg sources will be limited 10 03 1b
NG/ 104 Btu heat input after 12/731/74, Naw
and existing oil-burning installations are lim-
ited to discharges of 0.3 b NCOy/105 Bru heat
input New coal-burning equipment rated
above 25 MW or 250 % 10% Beushr heat in-
put is resuicted to emistices of 0.45 b
NGC;/ 108 Btu. Existing (uader coastruction of

in operation a5 of 9/1/71) coal-buming

eguipment rated above 25 MW or 250 x 108
Btu/hr heat input will be limitsd 19 0.7 1&
NC./10% Bru s of 12/31/74,

Stack-gas saeapling must be performed in 2
manner that preveats izterferznce with and
conlamiradon of the reacdve elements of the
sampling method The samplieg procsdures
nezd oot be isokineds, but must yield repre-
sentative gas samples,

New York

Dept of Environmental Conservades, 50
Wolf Rd, Albany, NY 12233

Partculales, Madmum allowable emis-
sion rate from coal-fired beilers rated 10 X
108 0 10,000 x 108 Bro/hr is determined by
the formula, E = 1.02p%%S, where E is the
zllowable emission rats in b/109 Btu heat in-
put end p Is the towl heat iaput in 108
Btusbr. Individual combusdon insullaticas -
tated 300 x {08 Btu/hr beat {apet or less op-
crating prior o 6/1/72 may excesd these val-
ves If they fall in the following categorias:

' (l) Soread.r stokers are resuricied 0 2 max-

imum of 0.8 {b/10% Bru heat input; (2) fuel-
combustion systans . other tham spreader
stokers, rated below 100 x 108 Biushr heat
input, are limited to 0.6 [b/10% Bry; 200 X
108, 0.45; 300 x 108, 0.3. Intermediate valuss
are caleulated by linear interpolation

Qil-fred combustion sourcs zzd new
coal-fired equipment (comstruction-permit
applicadeon fBled aftar 3/[1/72) are rastdcted
to 8.1 1b/10% Bty heat input {max 2-hr aver-
age). Exemptions can fe granws< if emissions
de net cause alr-guality standards 1o be ex-
ceeded. Disdllate-ofl-buming souvress 10 250
x 10% Brushr input are exemprac,

When twe or mors different fuels are
bumed simultenesusly ia a single furnace,
the permissible emissicn rate is the sum of
the permiisyible emission rates for cach fuel
multiplied by the heat input (Biu) derived
from that fuel, |

Sultur oxldes. For new installatens in
most of the state, zpplving for permic aller
3/15/73, with 1otal rated heat input over 230
x 104 Bt../h:, oil limit is 0.75% sulfur by
weight, aad coal limit 5 0.60 b sulfur/104
Bty gross heat content This dees nocagply t2
Mew York City, Nassay, Rockland or West.
chaster counnies. In New York Ciyy, =it on
oil i3 030%% sulfur by wel 5 4, and 020% sulfur
oy w-zgm for distillate; Hmit aa salid fuel is
020 1b salfur/lC® Biu gross heat conent In

- Massauw. Rockland and Wcstc‘cstzr. iyt for

oil is 037% sulfur by waight and for solid
fuei020!b sulfur/ 128 B £0s5 hear content.
For exiting instellations in the Sufolk
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county towns of Babyloa, Brookhaven, Hunt-
=ingron. Iglip and Smithtown, the Hmit for ail
- Is LU%syliur by weight, and for solid fuel 0.6
Ib sulfur/10% Btu gross heat coptent [n Erfe
and Niagara countiss, the limit for oil is 22%
sulfur by weight, dropping 0 1.1% on
10/1775; for solid fuel the maxiraum [aver-
agei s L7 {1.4] 1b sulfur/ 108 Bru gross heot
content In Erie aad Niagara couanties, the uv-
erage value for selfur in solic fuel, found for
cach erission sourcs, is the result of dividing
total sulfur content by gross total heut con-
teat of ail solid fuel received dyring uny con-
secutive 3-moath pericd, For the rast of the
state, the Umit for oil is 2.0% sulfur by weight,
2ad the maximum faverage] for solid fuel is
2.5[1.9] b suifur/ 10% Bru gross heat content

Gaseous fuel is Gmited 0 50 grains of sul-
fur compound (expressed as HS)/100 dry
standard cu {1 of gas.

Fuels with sulfur content in excess of the
above may be used if it ¢an be demonsirated
that the resuiling max and 3-month averags
emission of suifur compounds (expressed us
500} will not exceed product of twotal heat in-
put multiplied by zllowable rate of sulfur
dioxide emission, § (in 1b/ 108 Br):

. S = QYA+ 2ZB{Y + )
where Y [Z] is percent of total heat input
from liquid [solid] fossil fuel, A is 055 dmes
the sulfur content of the ol ia percent by
weight permiited above, and B is the sulfur
coatent of the coal in b sulfur/10¢ Bru per-
mittad above.

Unil 6/30/75, installations buming coal
continuously since 12/31/67 in New York
Ciry, Nassau, Reckiand. Suffolk and Wast-
chester countess will be permittad  bum at
the same rate without respect to the fusl’s sul-

fur conteal Installation of control equipment -

may also allow a plan! exception from fuel
suifur coateat restricdens.

Installations with heat input of over 230 x
10% Btushr applying alter 3/13/73 for can-
struction permit of environmental certificuts
to bum any off or ceal must have equipment
on each stack o moniter and record sulfur-
compound smisdons codtinuously.

Any plant changing from oil or gas 1w cpal
must buy coal with sulfur content in 1b/108
Btu oot higher than the product o 055 imes
max sulfur content (In percent by weight) of
oil permirted for the plant

Sources rated at 250 X 10% Buu/hr totl
heat input or l=s may be aliowed to use oil
with sulfyr content of 3.0% by weight andror
soiid fust with sulfur cootent of 2.8 1b/ 108
Bt gross heat conteat, provided analysis
shows no violation of federal standurds of
degradation of air quality. -

Mitrogen oxides. Emissions are limited 0
02 (gaseous fuel), 03 (liquid {uel} wnd 0.7
(solid [uel) ib NOy (expresssd as NCu)/ 19
Btu heat iapul for suationary combusden in-
stallations rated over 250 X 10% Buushr o
keal inplt and for which censtructon appli-
cation was muade afler §/11/72, Gus wrbines
asd stativnary engines are sasmpl.

Nerth Carellna

Degpt of Natwnl & Economic Resourcss, Div
of Eavironmenal Management, Air Quulity
Seztion, P O Box 27687, Raleigh, NC 276117

Pardculates. Maximum allowuble =mis-
sion rate from all luel-burning sources rated
100 % 108 Bru/hr heat input is 0.33 lb/ile
Bru: {000 x 198, 0.15: 10,000 X |08 uad

1975 Ganaration Plandoak

grezter, 0.1, Allowable emissions for vait rat-
inps between the capacities noted can be
found by ploting o curve on log-log zraph
paper with the duta given. Use the ordinaie
for maximum emissions in 16/10% Biu and the
abscissa {or heat input in 10S Btushr, Heat in-
put is defined as the uggresate heut content of
all fuels burned.

Sulfur oxides, Fuel-burning insallations
constructed after 7/1/71 are limited (0 emis-
sions of 1.6 1b $SC4/10% Bu heat input.
Sources construgted before 7/1/71 are Lm-
iled to 2.3 tp 502/ 10¢ Btu heat input until
771780, when the emission leve] drops o 1.6
lb—unless it can be demonstrated that am-
bient air-quality standerds in the area are not
likely 1o be contravensd.

Nitrogen oxides, New and existng oil-
and gus-fired boilers rated 250 x 10% Brushr
heat input and above are limieed o 0.6 b
NOn/ 104 Biu neat input, Coal-fired boilers in
the sume size range are restricied w 13 1b
WO/ 104 Bru heat input.

North Dakota

Dept of Heald, Div of Environmental Eagi-
nesring, Skie Capitol Bldg, Bismarck, ND
58501

Particulates. duximum zllowable emis-
sion tute from existing plants is 0.8 167108 B
heuat input. However, as technology develops
and control e¢guipment besomes compatible
with exisiing plants. compliance with the
standards for new plants (ses below) will be
required. Muximum allowable emission rate,
E {lbs10% Biu heuat input), for new instaila-
tions (under construction or in opsration as
ol 7/1/70) i3, E = 0.81IH~015 whers H is
heut inputin 109 Bu/hr,

The woul heat input of all fuel-burning
units at the souree of emission is used in find-
iAg the muximum azllewable discharge rate,
Discharges are measured in agcordance with
ASMEPTC-27. :

Sulfur oxides. Emissions from new and
existing fuel-burning installations are limiwd
10 2 15 S0,/ 108 Bty heat tnput,

Nitregen oxides., No source emission
standards are stated in the regulations.

Qhio

Environmental Protection Agency, PO Box
1029, Columbus, OH 43216

Particulates, Maxnmum allowable emis-
sion rate from few and existing fuel-buming
equipment in Pricrity | regions is found from
Chiv EPA's curve P-1. which cun be plottad
on lug-log grapit paper from the following
poinw; U4, | X 108 0.4, {0 x 108: 0.4, 1000
x 10¢; 0.1, (00,000 X 108 The first number
given is the ordinste. representing the max-
imtm allewabie emission rate in B/10% B
heut input: the sccond aumber is the ab-
seissy, rupresenling towl heat iaput in 108
Bru/he, Curve P, expressiag the magimum
atlowubls emission rate from new and #aist-
ing fuel-buming syuinment In Priority 2 and
3 regions, wan Be plotied rom the following
poinw: 0.0, 1 x 107, 0.6, 10 = (0% .18, 1000

X OIA 008 100000 % 108, By /1775, how-

ever, fuel-burning equipment in Priedty 2

T ung 3 oregions musd meet the emussion rales

spevified by curve Py

Heutimput s defined os the aggregute heat
content o' uli fuels burned in u single unit,
The value wed in the caivuletions (s the mun-

ufacturer’s or designer's guarantesd maxs
imum input, whichever is greater, The total
heat input of a plant or premises which are
united eithar physically or operationally is
used in caleulating the maximum allowable
particulate emissions from any single fusl-
bumning unit Particulate emissions are mea-
sured iz aceordancs with ASME PTC.27.
Sulfur oxicdes. Maximum allowagle smis-

" sion rute of sulfur compounds {measured as-

S0z2) or mew and exisdng fuel-burning
equipment in Priority 1 reglons is 1 Ib
50/10° Bty heat input; in Priodity 2 regions,
1.6; in Pricrity 3 regioas, 3. By 7/1/75, how=
gver, 2l fuel-buming equipment in Priority 2
and 3 regions must meet Priority | standards,
New regulations may appear in 5/75.

Nitrogen oxides. Maximum allowabla
emission f2is from existing stitionary sources
in Priority | regions, and new sourcss (these
on which corstructicn started after 2/15/72)
throughout the state, rated 25C % 105 Bm in-
put aad above, is 02 Ib NO, {measured as
NC2 108 Btu input for gas-fired boilers, 03
for oti-fired, 0.9 for coal-dred.

Qkliahoma

Alr Quality Service, Enviromwmenta] Health
Ssrvices, Dept of Health, NE [0th & Swone-
wall 3is, Okluhoma City, OK 73103

Partdculates, Maximum allowable emis-
sion rate from new and existing fuel-burning
equipmeat tawd up 1o 10 ® 0% Btushr heat
tnput is 0.6 Ib/10% Bru; 100 x 105, 035; 100Q
x 105, 0.2; 10,000 x 10% and above, 0.1 Al-
lowable emissions for unit ratings betwesn
the capacities nowed above can be found by
plotting a cyrve on log-log graph paper with
tke data given. Use the ordinate [or max-
Lmum emissions in 157108 B of heat input
and the abscissa for heas input in 105 Bru/hr,
When one source is connectad (o two or more
stacks, the heat input of the single source is
used in detérmining the masimun: jotal emis-
sion frem all stacks combined.

Sulfur oxides. Maximum aliowable exis-
sicn rate from new gas-burniag equipment
{that on which comstruction swarted aflar
1/23/72) 8 Q2 |b SO {measured as SOy /108
Buw heat ingut (max 2-hr avg). New oil-fred
units gre restricted to 0.8 b SO, (measurad as
S5CR)/10% B hest input. New solid-fuel.
burning equipment is limited 0 ]2 1b 80
{megsured as SO0.)/10% Bty heat imput
Where different fossil fuels are burped, the
allowable emissions are determined by

(0.8y + [22) + 100
where v and z are heat imput Tom liquid and
solid fuel, respeciively, as percentages of ol
heat input .

All units rated 250 x {02 Bru/hr heat input
that 2re required to limit SO; emissions must
be outfined with ¢ontinuovs menitering ins
struments, except where only gaseous fusl
with less than 0.1% sulfur is bumed.

Nlzagen oxldes. New installadons rated
50 x 109 Btushr heat input and above cannct
ermil more than 0.2 (gaseous fuels), 0.3 (liguid
fuels) and Q.7 (solid fuels) 1p NO; (caleulated
as NQy)/10% Bre heat inguc{moex 2-hr avg.

Cregon

Dept of Envirooreental Quaiity, Al Quality
Contrel Div, 1234 3% Morrison, Pordacd,
QR 57203

Partjculates, Mazimum gllowazis cmise
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COTIES ST
-donsrate from existing fuel bunuug equip-
ceat (i g‘aucn prier te 6/1/70) s 02
gmus/st.an fi; for new sources, Q.1
grisef, :
Sulfur exides, Sulfur content of residua!
fuet oils is limited 10 25% (by weight) undl
7/1/74, when the limit drops 12 1.75%. No. |

distillate is restricted o 03% sulfur (by

weighty; Neo. 2 0 0.5%; coal o (%

With prior approval. fuels used in a mun-
aer or with control that 2llows 501 emissions
1o be demonsmably equal  or less than
those from combuston of above-menticned
fuels can be exsmpiad from the limits.

Maxdmum allowable emission rats from
new sources (these imstalled, constructed or
modifed afler 1/1/72), rated 150 X 10¢ w0
250 x 10% Brushr heat input, is 1.4 [L6]} 1b
8C,/109 Btu heat input (max 2-hr avg) whea
liquid {solid] fusl is zumed. Units rated mare
than 250 x 10% Bru/hr heat input are re-
stricied w0 0.8 [1.2] 1b SO2/10% Btu heat input
{max 2-hr avg wi:cn liquid [sohd] fuel is
burned

Nitogen oxidas. No source emission
stzndards are stated in the reguladors.

Fennsyivanla

Dept of Environmental Resourcss, Burezu of
Alr Quality & Noiss Ceptrol, PO, ch 3063,
Bamisburg, Pa 17120

Partcuiates. Maximum aiicwablc-c-nu-
siop rate from new and exisdag cembustion
units rated 2.5 X 1080 S0 % 108 Bru/hr heat
inputis 0.4 [b/10® Bru. From 50 X 10515 600
® 10¢ Bu/brheatd ioput, the extission fate, A
(1b/108 Bty heat inpwr), is determined by the
equadon: A = 3.6E-%%, where E s the heat
inpuwt in 198 Bu/hr. Units rared 800 x 108
Bru/hr heat imput and greater are limited 10
0.1 1b/10% Biu heat input [z addition to these
regulations, EPA's “Standards of Parform-
ance for Mew Suticnary Sourses,”™ Federal
Regisrer, 12/23/71, also are enforcsabls by
the state, sines they were adopued by refer-
ence. The EPA swandards are outlined chove
{see Nebraska).

Sullur oxides. The sulfur-oxjde -regu-
lations are divided inte thres categoriss:

(1) The following rules aprly o all com-
bustion units in all alr Pasins excep! thne
units subject to the provisions of Sectivn 2.
Maximum allowable emission rate from unis
rzted 2.5 X 10% 10 50 x 108 Blushr heat in-
put iz 3 1b 50, (expressed 15 SO2)/10¢ B
heat input From 50 x 109 o 2000 = 0%
Btu/hr heat input, the emission rate, A {Ib
SO;/IO‘ Bru heat inpuy is detarmined by the
equation: A = 5, JE=2¢, where E is beat in-
put in 108 Biu/hr. Units rared 2000 x 02
Bru/hr and greater are restricied o 1§ SO
(expressed as 50237108 Bru heat inpul,

{2} For ol combustine umits in the Al
legheny County, Beaver Yaley, Monongzu-
hela Yalley and Scutheast Peansylvania air
basins, the maximum allewable emission
rates for uniy belew X x [0% and above
200G x 104 Buashr hear inpur are one-thind
those presanied in Secuon |, Between 30 x
108 aod 2000 X 104 Buushr heat input, e
tpplicable equaton s A = | TE-&L,

{3y All combusiion unit not coversd under
Seclions | and 2 must rasirist emussions o0 ¢
15 SQ; (expressed as SC4)/10% Bru heat input,

In addition to these regulations. EPA's
~Standards of Performunss for New Suitlon-
ary Sourcey,” Frderal Register, 12723771 also

rI«
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ars enforceable by the siate, since they were
adopred by reference, The EPA siandards are
sutined above (see Nebraska).

Nitregan oxides, Although no state regu-
fatons =xist, EPA's “Swedards of Performe
ance for New Statonary Sources,” Federal
Regiszer, 12/23/71, are enforczable by the
state, since they were adopted by refersmee.
The EPA standards are outlined above (s¢t
Nebrasku).

Rhode Island

Div of Alr Pollution Control, Dept of Health,
204 Health Bldg, Davis St Previdence, RI
02508,

Particulates. Max allowable emission race
frem equipment with heat input over 280 X
104 Brushr is .10 Ib/10% Bty heat input. For
squipment of 106 10 250 x (0% Bru/hr, max
allowable emission rate is 0.20. Heat input is
the aﬂgregar.c heat content of all fuels whose
products of combustion pass through-a stack
or sigks. The heat-input value used is te
mzaufacturer’s or designer’s guarantesd max
input. Total he3t input of all fuel-burning
units oz & plant of premises determines the
max allowable amount of paniculate matter
emitied, Permission is required before con-
swucting, installing or medifying any potes-
tial seures of pollution with over {08 Biushr

heat input. Separate applications must be

mude for each potental sourer and each pol-
lution-conwol devies or part of ic

Suifur oxides. Fuel must not contain
more than 0.55 Ib sulfur/ [0¢ Biw heat-refecse
potémuial. unless an approved stack-gas clean-
ing process limits emissions w L1 Ik sulfur
compounds {as sulfur dioxide)/ 0% Btu gross
heat lnput

Nitrogen oxldes, Mux allowabls emission
rates from oil- [gas-[Ared equipment over 1C0
»® 109 Bru/shr input are 0.3 [0.2] 1B NCy (cal-
culated as NCa)/ 108 Biu Reat input.

South Carciina

Bureau of Air Quality Control, Dept of
Health & Envirenmental Control, 2600 Bull
St. Columbiw, SC 29201,

Partculates, Max allowgole emission rate
for new und exisiing sourgss is presented in 2
graph with three variubles: permmissible emis-
swn, equipment capacity and steck height
Mux emission rute for new sources (after
2/10/71) w about 340 X 105 Biushr heat in-
put is 0.6 [b/ 105 Bru heat inpul independant
of stuck height Taller stucks wllow this rate to
pe maintained for larger ratings before de-
¢Teuse ocours for each stack-height class.

Sultur oxides. Sources in Charlssion
County larzer than 10 x 0% Blu/hr heut in-
put urs limited to 2.3 {b 30,/ 100 By heat in-
put. Sources in Aike#n and Anderson counties
of 10G0 = 0% Blu/hr heat input and larger
are limited 1w 23 1b S303/109 Biy heat inpul
All sourcss elsewhere are limited 10 3.3 b
SQ./1¢ Biu heat inpul. Yuriuness [or higher
50, discharges are availuble on cuse-by-case
busis, with muunienancs of wmblent air stan-
Jdurds the ofjeciive,

Nitrsgen oxldes. No souree emission
standirds dre stated in the regulations.

South Dakola

Czpt o Eavirenmental Protection. Office
Bidg No. 2, Pierre. SD 37501,

In South Dakota, the US Environmental
Protestion Agency saforess its “Suandards of
Performance for New Stationzry Scurces,”
Federal Register, 12/23/71. These sundards
are outlined above (ses Nebraska),

For units rated under 250 = 10¢ Biwhr
heat input, partculats emissioas are limited
to 0.3 tb/10% By heat {zput; SO» dischargss
to 3 ik SOz/ 108 Biu heat input. NQ, limits for
gas- acd oi-fired botlers are the same as
those for units rated over 250 x 106 Buushr
heatinpur

Tennessesa

Adr Pollution Control Board, Dept of Public
Health, 236 Capitel Hill Bldg, Nashville, TN
37315,

Particulates. Maximum zllowable emis-
sion rate for sxisung (as of 4/3/72) instalia-
tions rated 1 X 10910 10 x 108 Btushr heat
izput is 0.6 [b/10% Bru: 10,000 x 10% aad
above, 0710 Allowsble exissions for unit rats
ings between the capacities notsd above can
be found by ploning a curve on log-log graph
paper with the daa given. Use the ordinate
for maximum emissions in 1b/10% Bru of heat
input asd the abscissa [or heat input in 108
Brushr. Limits for units rated <000 x 108
Brushr heat input zad below ook effsct
2/9/71, thase above 4000 x 0% heat fnput
become law 7/1/75. Emissions from new in-
stalladons are'governed by the curve formed

by the following peiots: { x 108, 0.5; 10 x
16¥, 0.6: 250 x 10% anc abdve, 0.1.

If one or mors souress in a county are in
conformity but the amblent-air-quality stan-
dard is being exceedad, a lower siandard may
be set for sach sourse. [f repairs or medi-
fications costing 20% or more of the cost of
the inswllaton are made in a2 12-month, pe-
riod, the insallation must mese: sandards for
new installations.

Sulfur axldes. After §/30/75, the follow.
ing limits apply to sources af all size o exis-
tenice before $/3/72, and they have applied
sinee 171773 to sources constructed after
4/3/72 and not exceeding 230 x 108 Bru/kr
heat inpurr In Polky Sullivan, Roane aad
Maury coundes, 1.6 1b sulfur oxides (ealcu-
luted as SO;)/108 Bru heat input (max 2-hr
avarage); in Humphrsys Couaty, 3.0t in the
rest of the siate, 4.0

For soursss larger than 250 x 105 Buu/hr
heut input and consuucted after 4/3/72, the
Lmit 5 .80 [1.2} 1b sulfur oxides (caleulated
as 3C4)710% Buu heat input (max 2-hr aver-
age) when liquid [solid] fossil fuel is burned.
W here different fossil fuels are bumed simul.
tanzously, the allowable emissions are deter-
mined by proration:

{Y[0.80] + Z[L2D/ -+ 100
in which Y Is perceni of total heat inputfrom
liquid fuel, and Z that from solid fuel

in uddition, anv fuel-turning inswilation
of over 1000 x 0% Btu/hr must demonsirate
thzt the instzilation will not interfere with at-
tainment or maintenance of prigary snd sec-
cadury ambient air standards, wiil not give
air quality concentraiions iz exgess of 0% of
the primuary ambient air qualicy stendard, and
will not increase alr guulity concsnirations
abeve those of 1972 ot oo the frst yearof oo.
sruton ror any installution that egan after
Lrts7z

MNitregen axides. Alfr.contaminant
sourves, rated 250 X 108 Brushc heut input
and above, that were construvied after

1875 Ganeratan Plangaak




- 403272, st meet thc r:gl.ia.uorzs stated for
N:bm!r..u Note that, in ezlculating NO; con-
cenvations, sample should be carrecied to
15% excess air. .

Texaa

Adr Control Board, 8520 Shoal Creek Bivd,
Austin, TX 78758,

Texas adopted the US Environmental Pro--

tection Agency's. "Standards of Performance
for New Stetionary Sources.” Federal Regis-
ter, 12/31/71. These swiandards are outlined
tbove (sz¢ Mebraska) and hold. for new
sourcss and modifed soursss (soursss with
imerease in pellutant or chaaoge ig pollutant
type). New and modified sourcss ars those
contracted forafter9/1/71,

Particuiaiss, Max allowable emission
from as existing solid-fessil-fuel-fired gener-
awr 303 b/ 108 Bru heart input (max 2-hr av-
erage). Moax allowable e¢mission from an
existing oil- and gas-Ered steam geasrawor of
over 2500 x 10% Bw/hr heat nput is Q.1
Ib/ 108 Bry heat input (max 2-or average). For
existng oil- or pas-fired steam generators of
2500 ® 108 Bru/hr heat input or less, allow-
able emission rate E in [b/hr must not excesd
E = 0.043q%%, where q s the stack effluent
flow rate in acfm. [n additien, for this size
range of ol- or gas-fired steam generalors.
. the ailowable emission level must be reduced

for low stacks by multiplying it by the square
of the ratio-of efectve stack heighrto-stan-
dard effective suck height. E.ﬁ‘c*uv: stack
beight, :
be (in ft) = 4 + 0.083v,D,

X (15 + O.82[{Te ~ 5301/ TeJD0).
with h the stack height above ground level in
- fL v, the stack-exit velocity in fvseq D, the
stack-exit inside diametzr in ft, and T, the
stack-exit temperature in deg B Swandard ef-
fective stack height H, = [.05¢%3%, with q the
stack eBuent flow rate inacdm,

Sulfur exides. Max allowable emission of
80, from an existing solid-fassil-fusi-fired
steam generator is 3.0 1b/108 Bru heat [npuc
New proven technology for removing SOs
from emissions of thess sieam. pensrators
tiust be applied wien available, Foremsting
liguid-Tuel-fired steam generators, SO, must
not sxszad 440 pom by volume, and smission
concsntrativas must. be reduced i swack
height is below certain values. The reduction
mathod is the same as thatl wnder “Particu-
lates™ above, excapt that H, = 0.490950, |

Nltrogen oxides. In the Dallas-F1 Worth
and Housiwoo-Galvesion AQCRs, there are
limizs for steam gezerators of. over 600,000-
Iarhe steam mmmty. For "opposed-fired
units, the limit on NO; r:zlcu!atcd 28 NOq is
0.7 157107 Biu heat input {max 2-he average);
for front-fired uzits, 0.5; for Ia.ng:nally fired
unis, 0_5

Ctah "3'1_

Uwizh State Div of Health, 44 Medical Drive,
Sajt Lake Cuy, UT 84113 '

Pariculatas, All coal-fired steam gener
atars are required o mainwin 2 minimum of
§5% central of particulate emissions, based
on sourse smissions at maximum operating
capucity while contrel devicss are not oper-
atng—that is, valess Gis degrez of control
excesds maxmum opasuy limis of Neo. 2
Ringelmann (30% black). Under these cir-
curmstaness, dghter control must be em-

1975 Generatkin Planboox

p[ovcd Ol[ fired boiler emissions only are re-
stricted by 40% opacity limit.

Sulfur oxides. All new insaallations ca- 7

pable of emitting more than 239 wns/year of
S0, from a suck of stacks must install con-
trof equipment o limit discharges of sullur
205 or less of the input suifur. Liquid fuels
arc limited to 2 maximum suifur content of
% {by weight); solid fuels, to 1%,
Nlt.rogen oxides. No scurce emission
standasds are stated in the regulations.

Yermant

Alr & Solid Waste Programs, Agency of En-

vironmental Conservaton, PO Box 489,

Mantpelier, VT 0560L

Pardculates. Muzimum allowable emis-
sion rate from new and exising fuel-burning
cquipment (including gus turbines} rated
10 x 0% Bru/hr heat input and less s 0.3
I/ 408 Beu hezt input: 300 x 108 and above,
0.}. Allowable emissions for unit ratings be-
twesn the eapacities noted above can be
found by pfou.'mg a curve on log-log graph
paper with the dota given. Use tae ordinate
for magimum emissiods in 1b/[0% Biu of heat
input; the abscissa expresses heat input in {06
Bru/hr, Note, units rated [000 x 109 Biu/hr
heat input and grearer that were consuuected
after 7/1/71 are limited o 0.06 {b/10% B
heat input.

Suliur oxides. Fusis are limited 8 L53%
suifur (by weight). Higher-salfur fuels can be
used U the sack-gus cleanup system em-
ployed is tupable of reducing sulfur emis-
sions to the equivalent of buming accepiable
fuels in 20 unconwolled manger,

Nitrogen cxides. Mazimum allowable
ecission rate from new installzdons (con-
structed after 741/71)—inciuding gas ture
bines—larger thui 350 x 108 Bru feat input
is 0.3 15 NQg/ 108 Bu.

Virginia

Alr Pollution Control Board, Room 1106,
Ninth St Office Bidg, Richmend, VA 23215

Parfcuiates. Maximum zllowabie emis.-

sion rate. B (IB/109 Biu heat input), from
existing (as of 8/11/72) fuel-burning equip-
mhent i found for unitsizes berwesn 25X 109
and 10,000 % 108 Buw/hr heat input from the
equation E = (.8425 H-923, where H s the
toty! heat input in 108 Beshe, Over 10000 %
10¢ Biu/hr heat inpur, max alowuble dis-
charge rate 30,1 1b/10% Btu heat input

Heatinput is the aggregate heut content of
all fugls whose preducis of combusticn puss
through a stack or stucks, The heat input
value used is the equipment manufecivres’s
or designer's guaranteed maximam input, or
muximwa coatnuous heat input or max-
imum cuntinusus heat input determined by
tase whichever is grester,

The wtl heat iaput of adl fuch-burning

© - units at 2 plant or en premises normaly oper-

ated simultineously 15 used for determining
the muaimum aflowable smount of particu-
fute matier that may be emitted. Emissicn
tests are Mmode in acoorduncs zither wik
ASME's PTC.27 ar with a smis.approved
substiftte stundazd,

In AQC Reglon 7. units ratzd less than 37
*® 0% Breshr heat fnput are limiied to 03
[br 3¢ Bty heat lhput. From 87 X 1{¢ 10
10,000 x 1Us, the eguution for culculuting
mazimum zllowable smissions ist E m

0.8425H0=214, Abave [0,000 X 104, the limit
iz 0.1 Ibs10S Biu Beatinpus

Sultyr oxidas, Maximem allowable emis-
sion rate in 1b/he of SO, is criculated by mul.
dplying 364 by twetal sapacity mdng in 108
Btushr heat input, For AQQT Regioa 7, the
multiplier is 106, |

Nitrogen oxices, Virginia has basically-a
standby regulztion, not to be implemented

until air-guaiity standard for WO, is ex- -

czeded, In such case, existing {vei-burning
sgquipment throughout the state, tated abowe
250 X 0% Biushr heat input cannof emit
more than 0.4 (gaseous fuels). 0.7 (liquid
fuels) and 0.9 (solid fuels) Ib NO; {expressed
as NO,)/109 Biw heat input. Where gaseous
and lquid fuels are bumed simuitaneously in
power-generating (acilitas, the eraission lirmit
is calowdasd by proraden. .

YWashington |

Air Resource Div, Dept of Ecology, P.O, Box
229, Olympiz, WA 58504,

Particuiates, Maximum allowable emis.
sion rate from existing combuston sources is
02 grains/sandard cu ft (dry) until 7/1/75,
when the limit drogs to 0.1, present limit for
new sources. This standard s for Jue-gss
sampies correctad v 7% oxygen.

Sultur oxides. Maximum permissibie son-
cealration from sxisting sourcss (i operation
or uader coostruction gs of 2/24/72) is 2000
opm SC2 Wedl 7/1/75, when the Umit drops
w0 1000 ppm. All new sources must mest the

1000-ppm limit when they go inwo operaton.
The rezulations-are for d!j’ s..mpw:s ccn'e"t:d

to 7% oxygen
Nitrogen cxldes. Nc sourse
siandards are statcd in r.hc rcg_zl:uom

West Virglnla

-

' Alr Pollutien Contrel Comum, 1358 Washing.”

ton St Eost, Charlestan, WY 25311,

West Virginia © classifies  fwel-burning

mf_;aca '

sources in three categories: (a) any fuel-burz- | -~

ing unit which has as its primary purpess the -

generation of stezm or other vapor to pro=
dues ¢lestric powsr for sale; (b) any fuel.
burning uait oot classified as (2) or (¢), such
25 induswial puiverized.fuel-fired furnaces,
cyclone furmacss, gas-fired and liguid-fuei-
fired units; (c) 2ay fuel-burning unit, hand-eor
stoker-fired. ot classified as Type (a).
Paricuiates, (a) Max allowable smissten

rate in [b/hr from all Type (=) {usl-burning -

uzits lecated at ops plant is caleulawd by
multiplying .05 by the sum of the desizz
heat inputy in uzits of 109 Bueshr, of all -
soureey af the plant. No more than 1200 b/br
of particulatss czn be diseharged 12 the atno-
spaere from all sych units, however, .

(&) Max zilowable emission rate iz ib/he
frem all Type (b) fuel- -numizg units lecated
at one plant is ealeulated by -.ulup[yirg G.0%
by the sum of the design heat inpuy, iz wais
of 108 Btushr, of 2l sousces at the plant No
more thag 400 lb/hr of p“.."'.f'-.l‘-‘i-"s can be

discharpsd o the atmoesghers from all st.c-:

Laits, how:vc.

ey Max allowable emission rste in Ibrhr
from all upc (<) fuel-burnicg units locuted
atone plaat whea the sum of he design heat
EPPLS of all sources at the plant 5 109 Biusns
is 3.4 lbshr; for 20 x 103 Biushn 5.3 tbeEn
for 40 % 108, §.0u for 60 x 105 117y for 20
x 108, 124, for (00 X 105, 16.8; for 200 x

RE-
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Mufco can
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..and build the
gate hoists

For more than 75 vears Murco
gate hoists have provided
efective, successiul contrel

on hundreds of dams all over
the world. Let this vast
experience help you. Check
with Murco engineers early

in your pianning.

NOTE: Qur engineering department
ras hundreds of glans an fiie

... 35me that may approximata
your feguiremients and save

yel much time and money.
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108, 26.4; for 400 X 109, 42.2; for 500 x 104,
34.0: for 3233 x 108, 300,

Sulfur oxides cannot be added o the Aue.
gas stream 10 improve eEciency of particus
laie-control equipment.

Suifur oxides. Max allowabls emission
rate, effective &/30/73 {6/30/78] from all
Type (2) fuel-burming unis at one plant in
Pricrity [ und I regons is calenlated by mul-
tiplying 2.7 (2] by the sum of design heat in-
puts, in 10% Bru/hr, of all sourees at the plant.
The 6¢30/78 reguladon also limis total SO,
discharges from the plant 10 45,000 lb/hn In
the Katawha Yaliey AQCR, the multplier is
now b6, with 45000 Ib/hr discharge limit
Fer zll Priority II regions excapt Kisawha
Vallzy, 2 32 muldplier is applicable {rom
6/30/75 w 6/30/78, when it drops 1o 2.0,
with max discharge from a plant of 45,000
{bshrof 50-.

Max allonuble emission rate. effective
8730/75 16/30/78), from all Type (b) and {2}
fuel-burning units at one plaat in Priodty [
and Il regions is calculated by muiuplying 3.1
[2.3] By the sum of the dasign heat inpus, in
108 Btu/pr,_at the plant The £/30/78 regu-
lation also Omis total 30z discharges from
the plant 1o 8000 1b/br. In the Kenawha Val-
ley AQCR. the multiplier is 1.6 now, with 2
5500-tb/hr discharge Umit, For 2il Prerity 111
tegions except Kanawha Valley, & 3.2 zulii-
plier is spplicable from 6/30/75 w 6/30/78,
when it drops 10 2.3, with 2 mux discharge
imit from a plant of 3000 ib/hr ol SO;.

Nitregen oxides. No source emission
sizndards are stated in the reguladorns

Wisceonsin

Dept of Natural Resources, Air Pollution
Contro] Section, P O Box 450, Madison, Wi
53701,

Particulates. All insiallatioas not over 250
x 10% Btu/hr heat input, with construction
or modification starting aiter 4/1/72, are lim-
ied o Q.15 1b/10% Bru hewt input w oy
stack; this cuage of size o the SE Wisconsin
Iotrastats AQCR is not zilowed o bum coal.
For installatons over 250 X 0% Blushr with
construction or omcdification start  after
471772, limit is Q.10 16710 Biu heat input to
any sk,

For instllaions with conswrucion or mod-
tfication sturt befors 4/1/72, the limit for all
inswallations is determined by use of Fig. 2 of
ASME Std Mo, APS-1, with max emission ir-
respeative of stk height being 0.60 1b/(C2
Htu heat input te any suck. By 7/31/75, in-
stallations in subregicn | of the Lake Mich-
igun Intrasiate AQCR must meet @ Hmit de-
termined in sume way, but with max emission
irrexpestive of stuck height being 030 b/ 108
Biw heat input 10 any sk,

I the SE Wisconsin {ntrostate AQCR, in-
stullitions must ulso qeet, by 7731773, limi
ol 043 [Br 10% Bie heat input 1@ 40y stack; we
staliating @ that AQCR not exceeding 250
X 100 Boyshe ame nog allowed lo burn coal

Sulur oxldes. Mux emission roie of new
or meditded instetlutioay (on which consyue.
von began afler 3/31/72) is 0.8 (LI [b
$0u/10+ B heut input for liquid [solid]
fucls, In th2 SE Wiwconsin [ntrastate AQCR,
stundby fuel is Hmued o 15% sulfur by
weight (av Heed) for coul. 1O for reyiduai odd
and 0.7% for disallate oif,

Nitrogen oxldes. New or modified izstai.
luuons (on which construcuon Degan atter

3/31/72) rated 250 X 108 Biu/hr heat input
or marg cannot smit roore than 0.2 (gasesus
fuels), 0.3 (lqguid) or 0.7 (solid) b NO (ex-
pressed as NOg)/ 108 Biu beat input

Wyoming

Div of Air Quality, Dept of Environmental
Quality, Swate Ofce Bldg West, Cheyenne,
WY FE002. )

Particulates. Madmum allowable emis-
sion rate from exisdag (under consruction or
in operation as of 2/22/72) fuel-bumming
equipment rated 1 X Q810 [0 X 108 Biushr
heat icput is 0.6 ib/105 By 10,000 x 108
and above, 0.18, Allowable emissions for unit
ratngs berwesn the czpacitics zoted above
can be {ound by plotdng z curve on log-log
paper with the data given. Use the ordinate
for maximum emissions in [b/10% Btu of heat
input and the abscissa for heat input in 108
Biushr, Maximum allowable emission rate
from new sources is 0.1 Ib/ 10 Bru Reat imput
(max 2-hr avg). Heat inpur is the ageregats
heat conwsnt of all fuels whose products of
combustion pass 1arough 2 stack or stacks,
The heat-input value used is the equipment
manufacturer’s or designer’s guaraatsed
rmaximem imput, whichever is geater. The
total keat input of all fuel-burning units at 2
plant or ca premises is used for detarmining
the maximum alowable amouas of pardeu-
late maumer which may be emitted. The
araouzt of parteulats matter emilted is mea-
sured dy a scuree lsst methed approved by
the stats and cersistzal with Saction 60.35,
Appendix, Method 3, Federa! Register, Vel
36. No. 247, 12723/71.

Sulter oxides, Ths {ollowing was pro-
posed in 1574 and may be approved by 4/75.
For new sourcss, begun since 1/1/74, coal-
[oil-]fired equipment is lbmited 10 0.2 [0.8]
1b710% Bre heat input for unis of 250 X 108
Buushr or mere. For existing ccal.-buming
sources with individual-unit heat input be-
twesa 250 x 10%and 750 x |04 Biu/hr, Hmit

"is 1.2 15/10% Buu hear laput For individual

coal-buming uzits beswesn 750 x 105 and
5000 x 10% Brushr, the limit is 0.8 [b/109 Bio.
For individual coal-burning units with heat
input of 3000 X 109 Bru/hr or more, the limit
is0.316/10% B,

Frior o approval of thess standards, the
cnly oaes are for ambient air: 0.02 ppo SC;
annual aritametic meza; 0.1 ppm SOr max
24-fr concentratiag, ool o be excesded more
thao ooez 2 year 05 ppm 5O max -hrcon-
csotration, nol to bs exceeded more than
onge a year.

Nitrogen cxides, Emission is mezsured by
method described in App, Msthad 7. Federal
Register, Vol 36, No. 139, 3/17/71 or equiva-
lent method and is ealeulated as NOa. Limit
for new {existing on 2/22/72] gas-Airsd 2quip-
rment s 0.20 [0.23] 12/10% Bw heat inpuy,
Limit for new oil-Ared eguipment with heat
input of 1C% Biushr or more is 030 ib/10%
Bru: for smaller new oil-fired eguipment,
0.£0. Limit for exisdag cil-fired eguipment
with heat (aput of 250 x 10% Siushr or more
s 0.4¢ 157108 Bw hewt inpuy for smaller
existing vi-fred equipment. 0.60. Limit for
new {exisungi solid-fossil-fuel-lired equip-
ment {excep! that tumning lieniie) is 0.7C
(3.73] I/ 10 By heat input Intemad-com-
bustion engines with lss than 200 x 102
Brushr input are exeapt from thase NO
emussion regquiremenis.
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SAIPMONLT DOUCZLEE: T hate to cut this dis-
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et some future date. ¥ Are there amy -- you have env
st D"""J" RO S, R,

further cozzents, or do you have any commenis perticyuiariy

to thizs? XNene? ey, we thenk you,

{¥itness stands aside.)

*

CEATTINLY DOUGLASE: Next we'll call upon M-,

Tobert ¥. Reeves, Americen IElectric Power Compamy.
(Witneszs sworn.)

TIIRTUPON -

RCBERT V. REEVES
eppearing in behalf of American Electric Power Service
Corpeoration, having been first duly;sworn to tell the

truth, testified as follows:

‘MR. REZVES: Before I maKe my st%fement, I would
like tc have Mr. David Flanmery, our counszel for the
company, make.gfgomment"regarding some previous sfateﬁents.

- GENERAL REPORTERS

2020 Kanawha Boulevard, East
Charlesion., Wesat Virginia 25311
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CHATRMAN DOUGLASS: Do you need t¢ be sworn, Mr.
F‘lannefy?

MR. DAVID FLANNERY: I intend to present no
evidence, Mr. Chairt_nan, end for that Teason, I's not sure
1t would be necessary for me_to-be sworn, but if you'd like
me to, IS be glad to dc s0.

CHATRMAN DOUGLASS: Just in order that it can be
considered, 1f you wouldn't mind beling sworm.

MR, FLANNERY: I'd be glad to 4o s0.
(iitness sweorn. )

THEREUPON

'DAVID M. FLANNERY
appearing in behalf of Americarn Electric Power Service
Corporation, having been first duly sworn to tell the

truth, teztifled as follows:

CHATRIMAN DOUGLASS: Proceed.

‘¥R, FLANNERY: Mr. Chalrman, your staterment 8
moment ago raised some concerm in our minds about the
statement which Mr. Reeves is prepared to present inasmuch

es his testimony will deal very extensively with this

GENERAL REPORTERS
2020 Kanawha Boulevard. East
Charleston, West Yirginia 25311
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Commigsion's 17 percent ¢pzcity recuiresnent vhich

—_— D - - w.

2pplice®le tec the utility bollers. His sta

Yo prepered that stateran

ot

11, it mekes it very clear that this regulztion is intended

to superssde entirely the previcus version of Regulaticn

—

-

IT thet wes in effect. A4t leasst the Commissicon in itz

fen today will endorse thezt 10 percent opacity standerd

W
9]
ot

1f it deoes nothing else.

So my peint is that we den't want to be out
cf order and yet your regulestion suggests thot we may be
in order by commenting on 10 percent opacity. You've
suggestaed we may file a petitiﬁn with you and consider
that Issue later, and if the Commission iz disposed to
consider it in a later hearing, we certainiy will be
prepared to £ile this petition and proceed{;:Let Te
rexmind the Commission that we have alreadf done sc in that

we filed 2 petiticon in either 1974 or 1575 toc hzve this

GENERAL REPORTERS
2020 Kanawhz Boulevard, East

Charleston, West Virginia 23311
244 .4862
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sidared by the Comxission for furdher amandmzmic, with
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iow 50 for fthat reason, we would zsh the

Com=issicn t¢c gllow Nr, Fesves to go ghesd e presant
his statement on opacity, and if the Chair rulss thet

cut ¢f order, wa2'd appreciate it if you'd notz our

objection and allow us tc vouch the record by ¢

certainly will be prepared to file =2 petition %c havs

ssue raised a2t a more appropriete hesring.

b

this
think it would be eppropriete, Mr. Chairman, for some
ruling on that befcre Mr. Reeves proceeds with his
testimony.
CHAIRMAN DOUGLASS: Of course, Mr, Flannery,

the reguiation upon the books now will be supersesded, and
I don't understand your statement in reference +to
Section 11, because the amendments we have proposed would

be the pew regulation. You say you consider we've

cpened it up and supersedeﬁ the regulations.

GENERAL REPORTERS
2020 Kanawha Boulevard, East

Charleston, West Virginia 25311
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Pl TLIZTTEEY: The lansuzzys thet you've

ested in Secticon 11, My, Chzirzzn, says
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egel matisr, that whatever eppears In Regula

)

ot

will not exdist anmy lenger and thet if one winis o know

what the Jzvw is in Vest Virginia with respect t0 emiscicns

froz power planis, one neged only leck at Reguietion II (1978),

"Il, BZARD: Mr., Cheirman, could I commen+?

in the hesring notice on the face of the resulation, the
Iront page, "Public hearings will be held concerning
proposed amendments to the West Virginia Air Pollution_
Control Cemmission's Fegulation II...7 ¥Yow the reomletion
that Mr, Flannery is so concerned about, the originasl
regulation has 10 percent opacity and has besn approved
by ERPA. It's part of West Virginile's SIP. Anything that
you do today will still have to be,approveg by EPA. It
was not our intent for either Mon Power of>£EP,--_there

is no larnguage in here concerned with power P1gqt We'lres

talking ebout industrial fuel bollers,
Wl -

GENERAL REPORTERS
2020 Ksnawhs Boulevard, East
Charlesion, Weal Virginia 25311
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CH TR DOUCLLTS:

(VIEREUPON, 2 discussion wags held
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CHATFX DOUGLAZS: The hezring wiil come bach 1o

legel counsel, Lerry Kepelman, Mr., Kopsglnzan,

-~ LY o T MAAET, x ~ Fall 17
T, YOPZIMAN: Mr. Chairmen, as 2 regulit of M.

P

was published in. the pepar was, the intent cf ths ~stice
that was published on the front of these proposed
zmendments t2 each regulaticen. The intent of the
Commission as for these hearings was tc consider proposed
gmendments .to each regulation and not the regulation in
toto. The Section 11 language which is an sdditicn,
&z indiczted by the underlines in the proeposed emendments,
is glso proposed language, I would suggest thet that
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entire regulation is not teing repromulgated, that the
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emendments to the regulesticn are, of ccursz, Lo Foi:

censideration foday and net the entire regulation.
CHAIRMAN DOUGLASS: Thank you, Mr. Kopelzman, end

the Cheir rules in this fashion, that I would consider it

not within the powers of this Commissicn at this time

to consider amendments other than what iz underlined.

Lg & technical point, we can &lso lock at Section 11, and

-

it 1s underlinaZ, ani this could be struck by the
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commiesgioy end, thizigicre, Lilng wo inle eccomnlicnii I
The ecomzents thoi we heve mede in viev of the gussllon:
cr teshnicalities thet hazve been raelssd nere,

So din wview ¢f this, ani The Comlisslconere
have digcusgssd _the question that hes alrealy beooy relscd

next yeer, cor no lszter than mide-sumeer, end the only

-+ L 3 e S - —~~— PO
that we must get the implementation plan znd scos otnss
s . N . ; - ,
cechniczlities ocut of the way., COnes the Comnissicon's
:.,\.-‘a,: | i a o i, .4_1.1,:, c PR 1 mmmrme meEtrs AR ma R
gcastuile 1E coznges; wihg ormissiconers havs CollZa7Tes

themselves here to meet, which I, 2= their spckesran,

[ —

sey that we will holé & hearing on this tonic.

~

MR. FLANRZRY: Thank you., ¥well, Mr, lhslirmon,

PR .

mey I interpret that remark in the context with the

(%
1
@

remarks that you made earlier, thet you would des
those who have an interest in this develepment t¢ file
& petitioh requesting the Commission to amend it, cor
does the Commiésion intend tc move ¢n its‘own to =set
that hearing?

CHATRIAN D“”GLASS- My comzitment is, aznd the
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will relete to the opacity stend
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.. BLAID: . Chalrmer, the Comtiesionm rerlizes
R R -~ ] s S . .. -
that there arc & nuwoer ol pieccse of conmtrel eguipnent
.
.
o~ -~ —— 2. - - - - T vy T . PR < . I -
that are pressnily en 1ine that yeou've gol &, culsianiivng

crder sgainst one plant of Fon Fowsr and ancther is on &
consent corder, ané you'lre going to heor thic somoctinc
late summer? You're going to meke & change in fhosg thing?

I stend ameszed,

i3

PR, FLAZIRY: Mr. Chairmen, let me assure the

-~ ——

Commission that &t least on behalf of /ZF thet our petition
ards, end the company
elready has instelled in &1} but one plant end will have

installed in the remaining plant by July 1, 1979, contrel

.

equipmne=nt to echieve compliance with the ,05 pounds enission
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3 - < : . —% - L e e T o LA S

TegUliTremenTE LIDOEINZ FEeT furthser SOQALYreI=llCS 0T TThitrold
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techinelogy ¢ ow coperections, and ggcin 2%t an eprrspTrists
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time, we'll discuss that., By ne means is the ecsonon

=1

going to call o its p
in excess of (400 million for contrel eguipnant in test
Virginia Just to comply wiih this reguletion. Thet
ceongy i1s substentisally spent.

Thanil you.

Tie BZLED:  Mr, Chairpen,

CRLIFIN DIUGLASS: My, Bzard.

T.. BLJID: Are you copening this thinz up”

Then you'll heve to take in VEPCO, too, to Just the
opacity limitations? Is this the matter of discuszicn at
scme future hearing at some future date?

CHAIRMAN DOUCLASS: This is oy undersianding and
this is the question thet has been raisad.

MR. FLARNERY: Mr. Chairman, I'm here representing
tppalachian and Chic Power, and our objecfions will go to
opacity. ther. spezkers have objected to:other portiong of
it, and I don't mean my remarks to bind them,
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CHATIRILAY, DOUCLAZS:  L11 right.

— g —r PR | - -

.. FTLATTET: Thenl, you, M, Cheirmeon.

b Rk R ~ - - ~
CrrIRILIT DOUGLASES: Good enouzh.
re
{Witness stands aside.)
T b bk T R o Tt ol A Y o~ - LI} -t X ., . 2"
CHAIRILI DOUGLASE: At this $ime, then we will

call upon Mr, James Christlie, Grafton Cozl Cozpany. MNr,

Christie.

1

(Witness sworn.)

THEREUPCK
JALAMEGS- R. CERISTIE

eppearing in behalf of Grafton Cozl Company, having been

first duly sworn to tell the truth, testified as follows:

MR, CHRISTIE: I feel kiad of strange coming up
.- . oo E . S
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Fr. Christie - 50

here after the lengthy progeeding we Just h=d because mv
comments were geing to be directed azgain towards
particulstes and gtarndards.

Beceuse of what has happened; I will reserve

those comments for a leter tire,
T would like to =&y, though, thet Grefion

Cozl Compzny is not-éFutility. ¥e don't work for the
utilities, and we do have en interest in the standard

tself of .05, and I would like to reguest that the
Commission, during the hearing on Regulstion II, will also
lock into the matter cof the standard iiself. I have
reascns for asking this becazuse of what has happened in
bérticular in the last month to the cozl industry zs5 &
result of orders the power companieg' standards are
setting ¢on z2sh and et cetera, and the .05 to the coal
industry is importent. So we feel that besides ths
opacity 5eing examined, we would also like for the
standard of .05 be exeminad.

CHAIRMIN DOUGLASS: Inasmuch as you sre
endeavoring to open this regulation up even further, in
order to get this formally before the Commissioners,
since they heave not ruled on 1t, 1f you would desire <o

{ file a letter with the Commission with this request, we

GENERAL REPORTERS
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\[\ Charleston, West Yirginia 25311




Mr, Christie - =1

can considsr it., They would make that decision whether
they would cpern it up further.

Mr.. CHRISTIE: Okay, it is very important tc the
ceoal industry, end I believe tc the ratepayers, especially
northcentral West Virginias who are affected by the higher.
cost of cozl, low aéh, or preciﬁitator, in the event
Mcnonzahela Power elects to do so.

CHAIRMAN DOUGLASS: Okay, are there guestions?
Mr., Christie, excuse me, I didn't mean -- I'm not cutting
ybu off, Do you have further comments-

Mz. CHRISTIE: VYNo, I have no further comments.
Tharnk you.

- CHAIRMAN DCOUGLASS: Okay, are there any questions
or comments from any of the Commissioners? There appears

to be none. Thank you, sir.
(Witness stands aside.)

CHATRMAN DOUCLASSE: Next we'll call upcon Mr.

Richard A, Porter, West Virginis University, Morgantown.

(Witness sworn.)

THEREUPON
RICHARD A. PORTER
GENERAL REPORTERS

2020 Kanawhba Boulevard, East
Charleston, West Yirginia 25311
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DRAFT 6/1/94

45 CSR 2

TITLE 45
LEGISLATIVE RULES
ATR—POLTTTIZON—CONTROL-COMMISSTION
DIVISION QF ENVIRONMENTAL PROTECTICN

SERIES 2
REGULATIONS
TO PREVENT AND CONTROL PARTICULATE AIR
POLLUTION FROM COMBUSTION OF FUEL IN INDIRECT HEAT EXCHANGERS

§45-2=-1., General.

1.1 Scope. =-Series 2 establishes emission limitations for
smoke and particulate matter which are discharged from fuel burning

units.
1.2 Authority. =-W.Va. Code &xe-26-5 §§22-5-1 et seq.

1.3 Filing Date. -- =

1.4 Effective Date. -- Septembeor—3i 4574

§45=2-2. Definitions.

2.1. "air Pollution", 'statutory air pellution', shall have

the meaning ascribed to. lt in Seetien—TFwo—of—Chapter Siwtoon
Artiele Twenty-of the Codeof Wack Vixginis —as amendeds W.Va. Code

22-5-2.

2.2. "air Pollutants" shall mean solids, ligquids, or gases
which, if discharged into the air, may result in a statutory air

pollution.

.  caionlohall ehe Wesk Visginia Ai 1reed

Contrel—ConmissionT
2.3 2=¢. "Director" shall mean the director of the West

Vlrglnla 2iy—Poliutian ——Control—-eommisateonr Division of

Environmental Protection.

2.4 ¢S5, "Person" shall mean any and all persons, natural or
artificial, including the state of West Virginia or anvy other
state., the United States of Amerjca, any municipal, statutorv,
public or private corporaticn organized or existing under the laws
of this or any other state or country, and any firm, partnership,
or association of whatever nature.




-

2.5 2+6. "Fuel Burning Unit" shall mean and include any
furnace, boiler apparatus, device, 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 purpcse of this regulation, all fuel burning
units are classified in the following categories:

(a) Type 'a' shall mean any fuel burning unit which has
as its primary purpose the generation of steam or cther vaper to
produce electric power for sale.

(b) Type 'bB' shall mean any fuel burning unit not
classified as a Type 'a' or Type 'cf unit such as industrial
pulverized-fuel~-fired furnaces, cyclone furnz~eosz, gas~fired and
liguid-fuel~fired units. ' ‘ - - ;

{(c) Type 'c' shall*mean any hand-fired or stoker-fired
burning unit not classified as a Type 'a' unit.

2.6 ¥ "Similar Unit(s)" shall mean all Type 'a', or all
Type 'b', or all Type 'c' fuel burning units leccated at one plant.

2.7 2%, "Fuel" shall mean any form of combustible matter
(solid, liguid, wapeor, or gas) that is used as a scurce of heat.

2.8 25, "Particulate Matter" shall mean any material except
uncombined water that exists in a finely divided form as a liquid
or solid.

2.9 £+39. "Smoke" shall mean small gasborne and airborne
particulate matter arising from a process of combustion in
sufficient number to be visible.

2.10 2-3%. "Ringelmann Smoke Chart" shall be the Ringelmann's
Scale for Grading the Density of Smoke published by the United
States Bureau of Mines, or any chart, recorder, indicater,
procedure or device which is a standardized method for the
measurenent of smoke density which is approved by the Director
Ceommissien as the equivalent of said Ringelmann's Scale.

2.11 2=32. "Plant" shall mean and include all fuel burning
units, source cperations, equipment, and grounds utilized in an
integral complex.

2.12 2+3%3. "Fugitive Particulate Matter" shall mean any and
all particulate matter generated by any operation involving or
associated with the combustion of fuel in fuel burning units which,
if not confined, would be emitted directly into the open air from
points other than a stack cutlet.

2-13 2++4. "Fugitive Particulate Control System" shall mean
any eguipment or methcd used to confine, collect, or dispose of

2




fugitive particulate matter, including, but not limited to, hoods,
bins, duct work, fans, and air pollution control eguipment.

2.14 235, "Air Pollution Control Egquipment" shall mean any
equipment used for collecting or confining particulate matter for
the purpose of preventing or reducing the emission of this air
pollutant into the ocpen air.

2.15 #=36. "sStack", for the purposes of this regulation, shall
mean, but not be limited to, any duct, control egquipment exhaust,
or similar apparatus, which vents gases and/or particulate matter

into the open air.

E:ig—ew:4T—ﬁ&aﬁ&wh&—¥a=%ey—&t§—aae#nn—ﬁha%}mme&n nok—axea

§45-2-3. Emissions of smoke and/or particulate matter prohibited
and standards of measurement.

3.1 VlSlble emission requlrements for fuel burnlng unlts ﬁe%

No person shall cause, suffer, allow, or permit emissicn of
smoke into the open air frcm any fuel burnlng unlt which ls iﬁ

a%—%he—eaé—e%—%h&E*fegﬁ%a%&eﬁv+ darker in shade or appearance than

o. 1 Ringelmann or twent

exwcept for one 6-minute pe:;qﬁ per hour of not_more than twentv-
seven (27) percent opacity. This requirement shall not apply to

units utilizing flue-gas desulfurization {FED] equipment. Neither
shall this recuirement applv when condensate forms in the stack
itself as the result of changed operating conditions such as with
multiple unit stacks when cone or more units are not in service,

3.2. The provisions of Sub-Section 3.1 of this section shall
not apply to smoke emitted during the cleaning of a fire box or
soot blowing the shade or appearance of which is less than ke No.
2 Ringelmann or fort ercent opacit

K mamber-sneoifiad-in-the
£e%%ew*ag—%ab&e—-for &—pef&eé—efﬁpef&eée—aggfega%éag no more than

five six minute perlods (which may or mav not be consecutive) per
fuel burning unit in any eight (8)-hour period+. Sub-Sections

Ringeimann-—-Numbex
A LA _
\ I =r

—
E-* dar e s = 5




3.3 2+5 During pericds of start-up and shut-down of a fuel

burning unit, the visible emission requirements of Suk-section 3.1

of this section shall not auglv. Realiging —thot—with—present

3.4 Compliance with the visible emisgion requirementg ¢f Sub-~

Section 3.3 of this section shall be determined in accordance with

40 CFR Part 60, Appendix A, Method S unless the source elects to
determine compliance in accordance with continuous opacity
monitoring devices approved by the Director. Should continucus
opacity monitoring devices be u?ilized‘ the owner or operator shall

be in compliance with the visible enission requirements of Sub=~
Section 3.1 at least 95% of the time that the source is recuired to
aperate its continucous opacitvy monitor. I¥ centinuous copacity
monitoring is utilized to determine compliance, it must be operated
at all times (other than during maintenance activities on_ the
continuous opacity monitoring device)l that the fuel burning unit is

in operation,.

3.5 Notwithstanding anv other provision of this regqulation
== : yoprivar

the owner and/or operater of a fuel burning unit(s) may vetition

4




the Director to make appropriate adijustment to the visible emission
requirement of Sub=-Section 3.31.

The Director will grant such a petition upon a demonstration

by the owner and/or operator of such unit{s)., that:

1. such unit(s) have been tested and been found to comply
with the requirements of Section 4 Weight Emission

Standards:

2. a2t the time_of such test(g) such unit(s) and associated
alr pollution contrel equipment was operated and
aintained in a manner to minimize the wisibilit

emissions:

3. such test(s) were performed under conditions established
or approved by the DJirector:; and

4. at the time of such test(s) such unit(s) and associated
air pollution control eguipment were incapable of being

ad-justed while operating at full Jload to meet the

applicable vigible emission requirement.

On_ the basis of such a demonstration, the Director will
establish _a visible emission recquirement for such unit(s) at =a
level at which such unit(s) will be able to meet the visible

emission reguirement at all times during which the source is
meeting the requirements of Section 4, Weight Emission Standards.

§45-2-4. Weight emission standards.

4.1.(a) No perscn shall cause, suffer, allow, or permit the
discharge of particulate matter intoc the open air from all fuel
burning units lccated at one plant, measured in terms of pounds per
hour in excess of the amount determined as follows:

{1y For Type 'a' fuel burning units, the product of 0.05 and
the total design heat inputs for such units in million British
Thermal Units (B.T.U.'s) per hour, provided however that no nore
than twelve hundred (1200) pcocunds per hour of particulate matter
shall be discharged into the open air from all such units;

{(2) For Type 'b' fuel burning units, the product of 0.09 and
the total design heat inputs from such units in million B.T.U.'s
per hour, provided however that no more than six hundred (600)
pounds per hour of particulate matter shall be discharged into the
open air from all such units; and

(3) For Type 'c' fuel burning units, in excess of the values
listed in the following table, provided however that ne meore than
three hundred (300} pounds per hour of particulate matter shall be




discharged into the open ai; from all such units. < SeeTable—45-2¢

2B LE—45b—2<

AR E-FOR-OYRE- LS INIRS
Total Design Heat Input for all ) Total Allowable Particulate
Type '¢!' Fuel Burning Units Matter Emission Rate for
Located at One Plant in all Type 'c' Fuel Burning
Millions of B.T.U.'!'s Per Hour Units Located at One Plant
in Pounds Per Hour

10 3.4

20 , 5.6

40 - _ 9.0

60 - 11.7

80 v ‘ 14.4

100 o 16.¢6

200 26.4

400 42.2

&Q0 54.0

3,333 300.0

For wvalues between any twe corresponding consecutive values
listed in this table, linear interpclaticn is to be used for both

columns.

(b) Subiject to the provisions of this regulation, allowable
emission rates for individual stacks shall be determined by the
owner and/or cperator and registered with the Director €emmissien
at the reguest of, and on forms provided by, the Director. Such
rates shall be subject to review and approval by the Director.

The approved set of individual.stack allowable emission rates
shall become an official part of the compliance schedule and/or any
permits ccneerning such source(s), and shall not be changed without
the prior written approval of the Director.

(c} If the number of fuel burning units, located at one
plant, each of which is meeting the regquirements of this
regulation, is expanded by the addition of new unit(s), the total
allowable emission rate for the new unit(s) shall be determined by
the following formula. However, the maximum allowable emission
rates given in Sub-secticn 4.1(a) are not to be exceeded.

Re = 1 = (w==mosem=- ) He

Where, R, is the total allowable emission rate in pounds per
hour for the new fuel burning unit(s);

6




Hyoe is the total design heat input in million B.T.U.'s per
hour of the existing and new similar units;

R, is the total alliowable emission rate in pounds per hour
corresponding to H,.; and

E, is the total design heat input in millien B.T.U.'s per hour
for the new fuel burning unit(s).

4,2. Addition of sulfur oxides to combustion unit exist gas

streamn, No person shall cause, suffer, allow, or permit the
addition of sulfur oxides to a combustion unit exit gas strean for
the purpose of improving contrel equipment efficiency. Such

action shall constitute a viclaticn of this regulatiecn.

4.3. The provisions of Sub-Section 4.2 of this section shall
not apply to combustion units in existence eoperatien on Lhe
ton+ September 1, 1974, or to any

eééee%&#e—ée%e—eﬁ—%hAQ—fega%a%te%—
cther unit that mav be aporoved bv the Dlrector.

4.4. The Director ma establish an alternztive emission

standard to that set forth in Sub-gsection 4.1 of this gsection upon
demonstration by the owner or operator of a fuel burning unit that
anv such alternative emission standard will assure the attainment
and maintenance of National aAmbient Air Quality Standards for
particulate matter, satisfyv all other requirements of law and be no
greater than the product of 0.10 and the actual heat input for such

unit in million British Thermal Units (B.T.U.'s) per hour,

4.5. puring periods of start-up and shut-down of 2 fuel
burning unit, the emission reguirements of Sub-section 4.1 shall

net applv.

§45-2-5. Control of fugitive particulate matter.

£.1. No person shall cause, suffer, allow, or permit any
source of fugitive particulate matter to operate that is not
equipped with a fugitive particulate matter control system. This
system shall be operated and maintained in such a manner as to
ninimize the emission of fugitive particulate matter. Sources of
fugitive particulate matter assocciated with fuel burning units
shall include, but nct be limited to, the following:

(a) Stockpiling of ash or fuel either in the open or in
enclesures such as silos;

(b) Transport of ash in vehicles or on conveying systems, to
include spillage, tracking, or blowing of particulate matter from
or by such vehicles or egquipment; and

(c} &Ash or fuel systems and ash dispeosal areas.
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§45~2-6. Registration.

6.1. Wé%hiﬁ—%hé=%y*+3G+—éay5ua%%eE45ﬁreééee%éve—éa%e—eé—%ﬁte
regutation Aall persons owning and/eor operating existing fuel
burning units in existence con September 1, 1974 not previously
registered shall have registered such units with the pDirector
Ceommisaion, The information required for registration shall be
determined and provided in the manner specified by the Director.
Registration forms should be requested from the Director by the
owner and/or operator of fuel burning unit(s) subject to the
provisions of this section.

- €.2. The owner and/or eperator of fuel burning units that wer
are under construction or on.whlch COQSt*LCthn was. &n 1n1tlated as
cf October 874 not revi ous stered
shall have

registered such fuel burnlng ‘dnits with tge Dlrector within-this
thireyr—+{30)dar—periods

§45~2-7. Pernits

7.1 After September 1., 1974 £he—eaffective—date—of—%tnis
fegu%a%&eﬁ, no person shall construct or modify any fuel burning
unit without first obtaining a permit for such constructiocn or
modification. Applications for permits shall be made upon forms

avallable from the Dlrector and shaé&—he—f4%eérne%—%eee—%haﬁ—a*ae%y

shall 1nc1ude such 1nformatlon as in the judgment of the Dlrector
will enable him or her tc determine whether such scurce(s) will ke
so designed as tc cperate in conformance with the provisions of

this regqulation and other applicable regqulations, the Code of West

Virginia, and will not cause or contribute to the wviclatien of

Ambient Seeeﬁéafy Air Qualzty Standards. Within-—adpety (o953 —dayvs

§45-2-8. Reports and testing.

8.1. At such reasonable times as the Director may designate,
the owner or operator of any fuel burning unit(s) may be required
to conduct or have conducted tests to determine the compliance of
such unit(s) with the emissicn limitations of Section 4. Such
tests shall be conducted in accordance with EPA Method 5B for
facilities with wet FGED svystems or EPA Methods 5 or 17 for
facilities without wet FGD svstems, or such other test method as
may_ be approved pv the Director. The Director, e¢r his duly
authorized representative, may at his option witness or conduct
such tests. Should the Director exercise his option to conduct
such tests, the operator will provide all the necessary sampling
connecticns and sampling ports to be located in such manner as the

B




Director may reguire, power for test egquipment, and the regquired
safety equipment such as scaffelding, railings, and ladders to
comply with generally accepted good safety practices.

Sufficient information on temperatures, velocities, pressures,
weights and dimensional values shall be reported to the Director,
with such necessary commentary as he may reguire to allecw an
accurate evaluation of the reported test results and the conditions
under which they were obtained.

8.2. The Directer, or his duly autherized representative, may
conduct such other tests as he may deem necessary to evaluate air
pollution emissions other than those noted in Sub-~Section 4.1.

8.3. The operators of fuel burning units shall submit data on
operating schedules and the quality of fuel used in such units.
Such data shall be reported in the manner the Director may specify,
and will include, but not necessarily be limited to, information
such as the number of start-ups and shut-downs, the quantity of
fuel burned, and the ash, sulfur, mecisture, wveclatile matter, and
B.T.U. content. - : : }

8.4 Within a reasonable time after priex—te the start-up or
shut-down of a fuel burning unzt(s), the owner and/or cperatoer of
such unit(s) shall notify the Director of the preoposed start-up or

shut-down. IfFsuch-prxier-potifiecation—is-neotpracticable—fergrrif




requirement will be deemed to have been satisfied with respect to

any unit for which approved centinuous opacity _monitoring data,

including start-up and shut-down dates, are submitted to the
irector no less frecuentlv than on a calendar arter basis.

8.5. The Director €emmissien may publish, and from time to
time revise, detailed test procedures and reporting instructions
implementing the provisions of this section.

§45-2-353. Variance.

+6+-3~ Due to unavoidable malfunction of equipment, emissicns
exceeding those provided for in this regulation may be permitted by
the Director for periods not to exceed ten (10) days upon specific
application to the Director. Such application shall be made within
twenty~four (24) hours of the malfunction. In cases of major
equipment failure, additicnal time pericds may be granted by the
Director <&emmissien provided a corrective preogram has been
subnitted by the owner or dberator and’ apprcved by the Director

§45~2-10. Exemptions.

10







45CSR2

TO PREVENT AND CONTROL PARTICULATE AIR POLLUTION
FROM COMBUSTION OF FUEL IN INDIRECT HEAT EXCHANGERS

RESPONSE TO COMMENTS

At the public hearing on proposed revisions to 45CSR2Z conducted on
November 28, 1884, oral comments were received from szix people in attendance.
Written comments/information were submitted on behalf of the West Virginia
Manufacturers Association and several of its individusl members that had filed the
original petition fcor regulatory changes. The petition and its supporting
documentation was made a part of the formal rule-making record. Three of the six
oral commenters spoke in opposition to the proposed rule revisions including former
Alr Pollution Control Commisgion Director Carl G. Beard. Mr. David White p}:'ovided
oral and written comments. A letter cpposing the preoposed rule changes was also
submitted by the Chio Valley Environmental Coalition,

The DEP (OAQ) staff has summarized those comments provided to the proposed
rule revisions and has provided responses as follows. It should alse be noted that
OAQ staff completed an extensive review of agency files for those facilities operating
coal-fired boilers that are subject to 45CSR2 during the period immediately following
the November 29, 1984, public hearing. This review was conducted to obtain an
overall view of the level of compliance or non-compliance with the existing opacity
standards of 45CSR2 over an extended period of time reflected in office flles for
those facilities primarily affected by the current rule. One year of data from
continuous opacity monitoring at several Title IV Phase I utility plants were also
analyzed to determine the extent of non-compliance with current opacity standards.

1. Response to Oral Comments by former APCC Director Car] Beard

Carl Beard questioned the necessity for any of the propcsed changes to
43CSR2 but was partlcularly concerned by the propcosed doubling of the opacity
standards and prOposed revision allowing the DEP Director to approve a relaxation
of the mass emission standards for a specific boiler to a level up to 0.10 pounds of
particulate per million Btu's of heat input without rule-making. Mr. Beard, as the
former Director of the APCC during the pericd in which 45CSR2 was orlgmallv
enacted, emphasized that 43CSR2 was largely responsible for the dramatic clean up
of the severe ambient particulate problems in West Virginia particularly in the
Kanawha Valley.

Mr. Beard provided some history concerning the development and
implementation of the existing version of 45CSR2 and provided comments to the effect
that the proposed rule changes would result in higher emissions of respirable
pariiculate matter possibly contaminated with sulphates, He also noted that West
Virginia has the worst meteorologlcal conditions in the eastern United States with
respect to dlspersmn of air pollution with frequent zir stagnation periods and
temperature inversions leading to poor ventilation. Mr. Beard criticized the
emphasis on conformance with generic EPA emission standards such as the federal
NSPS. )




RESPONSE: The OAQ® siaff takes no excepticns to Mr. Beard's comments
overall and recognizes that the current version of 45CSR2 was developed as the key
emission control element in West Virginia's early 1970's plan to abate serious ambient
particulate matter alr quality problems in the Kanawha Vzalley and other
industrialized areas of the state.

CAQ recognizes that an actual degradation cof the performance of existing
boilers and partlculate _control equipment as a result of the enactment of less
restrictive opacity standards could adversely affect air guality since opacity is
believed to be a geood indicator of small particle density in industrial boiler
discharges. Although the effect of the proposed opacity standard relaxation tc 20
percent in 45CSR2 cannot be quantified, potential adverse impacts upon air guality
including wvisibility may result from the poorer operation of boilers effected by
relaxation of visible emission standards. Accordingly, DEP has modified the
proposed visible emissions revisions to retain the existing opacity standard but has
provided a mechanism for the DEP Director to approve plant or boiler-specific
exceptions to the cpacity standard up to a level of 20 percent (six-minute average)
based upon certain demonstrations by the plant or boiler owner/operator. Having
reconsidered this matter and the basis for establishing 45CSR2, DEP believes that
it is extremely imporiant to maintain, tc the extent possible, the integrity of the
current particulate matter emissions contrel program. West Virginia has attained and
maintained comphance with the National Ambient Air Quality Standards for
particulate matter in all areas of West Virginia e*ccept small areas in the immediate
vicinity of the large steel manufacturing plants in Weirton and Follansbee and
strongly desires to maintain this ach_'tevement A review of agency reccerds and cne
vear of continuous opacity menitoring data collected by five West Virginia utilities
has indicated that most facilities regulated under 45CSR2 have complied with the 10
percent opacity standard a very high percentage of the time or when inspected and
performance tested. Continuous opacity monitoring (COM) data, however, indicate
that compliance with the 10 percent opacity standard is not demonstrated 1 OO percent
of the time at any facility and that an enforcement pelicy specific to COM should be
considered by the DEP.

In recognition of some of the long-term issues raised concerning boiler
comphance durmgfaczhty start-ups, shut- downs and malfunctions, other proposed
revisions to 45CSR2 have been reiained or mo_dlfled as further expla_med

2. Comments by David White and Responses

David White spoke in opposition tc the proposed rule revisions. His primary
points are characterized with responses as follows:

(a) COMMENT: The visible emission standards of 45CSRE are a separate
and independent standard from the weight emission standards.

RESPONSE: OAQ fully agrees with this point although this is one area where
the agency and USEPA somewhat differ with respect to the importance of opacity
standards as a compliance measure for boilers.




{b) COMMENT: The opacity standard relaxation will result in higher
emissions of small, light-scattering, and respirable particulate matter.

RESPONSE: With respect to potential emission changes, this ccmment is
correct, however, the affected companies argue that the effect of the proposed rule
changes will only maintain the actual status gquo and at the same time relieve them of
enforcement liability for some allegedly unavoidable exceedances of the opacity
standards that have been occurving for many vears. Due tc agency concerns for
potential air quality deterioration, the agency has redrafted the revisions to largely
retain the 10 percent opacity standard as explained previously.

(el COMMENT: The opacity standard should not be relaxed because
existing heslth~based National Ambient Air Quality Standards are already
compromised or are violated.

RESPONSE: As previcusly stated, ambient air guality measurements for
particulate matter at all monitoring sites in West Virginia except those in Welrton
have shown attainment with the Naticnal Ambient Air Quality Standards for many
vears. Ambient particulate matter concentrations in the Weirton and Follansbee
areas exceeding the national standards are believed to result not only from the
operation of boilers (subject to 45CSRZ) in the area but from the very large and
concentrated steel producing operations at Weirton and Follansbee, West Virginia,
and Steubenville, Ohio. Plans to further reduce particulate emissions in Follansbee
and Steubenville have already been formulated and largely implemented, and DEP
should conclude extensive particulate matier studies in Weirton during 19383 to
determine the nature and extent of necessary further regulatory requirements in
that area. The largest boilers operated by Weirten Steel Corporation in Weirton and
subject to 45CSR2 are coal-fired high-pressure units using wet scrubbers for
particulate maiter emissions control. Use of an opacity stendard as a means of
controlling particulate matter emissions from a serubber system Is much more limiting
and ineffective than such application to a more typical unit with a dry collector such
as an electrostatic precipitator. Notwithstanding these considerations, the proposed
revisions to 45CSR2 have been modified to retain the 10 percent opacity standard
unless a case-by-case review by the Director justifies a relaxation. Such a
relaxation would not be applicable or permissible to a unit affecting a particulate
non-attainment area under the terms of the modified language.

(d} COMMENT: Small particulate emissions will often be better limited by
an opacity standard than a mass emissions standard.

RESPONSE: OAQ agrees that a stringent opacity standard may be a much more
effective regulatory limit for very small particulate matter on a continuous kasis than
a mass emission standard.




3. Comments by Wendy Radcliff, Environmenial Advocate, and Response

Wendy Radcliff expressed concern about the proposed regulatory revisions
noiing the partlcular problems with air stagnation in West Virginia and high numbers
of large coal-fired electric utility plants. She, like Mr. Beard, noted that generic
natlonal regulations may not have good applzcatlon for West Vnw*lma.

RESPONSE: See the prior responses to Carl Beard's comments.

4. Written Comments from the Ohio Valley Environmental Cogalition (OVEC) and
Responses

COMMENT: OVEC stated its opposition to the weakening of the current
regulation and submitted a copy of a study repert by Joel Shwartz and Douglas
Dockery which showed a reportedly h_lgh correlation between particulate (TSP) air
concentrations and mortality.

RESPONSE: These written comments and attached study were incorporated
into the record and arz considered as supporiive of the DEP's reconsideration and
modification cf the proposed rule revisions.

5. Comments from the West Virginia Manufacturers and Petitioners and Responses

The agency provides the following respcnse to the comments of the West
Virginia Manufacturers Association along with the comments of several of its
1nd1v1dual members. Responding section by section:

Section 1.6. - Several commenters stated that the proposed rules
are more stringent than the federal regulations and gave some examples. The
agency responds that there is no federal counterpart regulation to 45CSR2:
however, even if there were, the State is justified in being more stringent (See
"Determination of Stringency” filed with this rule).

Section 2 - The agency agrees with the comments on this section.
The rule has been so modified, along with several other corrections the agency has
made.

Section 3.1. - Several comments supporied the proposed language
which changed ihe existing opacity standard from ten (10) percent to twenty (20)
percent. {Several other commenters disagreed with the agency's propoesed change -
- seg previous discussion above).

After careful consideration of all the comments, the agency has decided to
retain the existing ten (10) percent standard as the presumptively applicable
siandard, dut allow an alternatlve standard to be estabhshed on a c¢ase-by-case
basis.




The agency finds there is justification from a human health standpoint to
retain the State's current opacity standard and further finds it desirable to maintain
the State's current high quality of ambient air for particulate matiter, from both an
environmental and an eccnomic standpoint. There may, however, be some limited
instances where a deviation from the ten (I10) percent opacity Is justifiable and
necessary, thus the new language allewing an alternative standafd to be established,
upon a satisfactory demonstration to the Director.

Several other commenters requested an exeception be added to Section 3.1. for
wet flue-gas desulfurization equipment and for the instance when condensate forms
in the stack The agency disagrees with the need for such language, since EPA's
Method 9 (being 1ncorpora‘ted as an Appendix to the rule) addresses these situations
with regard to determining compliance by stack observation. Language has been
added tc the rule to clarify that continuous opacity menitoring equipment will not be
required on units which employ wet scrubbing systems.

Section 3.2. - Several commenters requested the agency toinclude
language providing for an enforcement policy for those sources utilizing continucus
opacity monitors. The agency will conduct & technical review to determine if such
a policy is appropriate or necessary in light of the language allow:lng an alternate
opacity standard and has modified the proposed rule to give the Director the
discretionary authority to establish such a policy, as well as the authority to require
the ingtallation of continuous opacity monitoring systems.

Section 3.3. - Several commenters suggesied change to this section,
which relates tc soot blowing operations. The agency disagrees with the suggestion
that formsal approval of an alternative standard for soot blowing is inappropriate.
Considering that the rule will allow up to forty (40) percent opacity during such
events, compared to the existing standard of twenty (20) percent opacity, the
regquirement for approval by the Director is_justifiable. It should be noted that the
soot blowing allowances could be established for each plant on a cne-time basis.

The agency does agree, however, with the comments suggesting that the eight
(8) minute pericd be replaced with a twelve (12) minute period per an eight (8) hour
period.

Section 4.1.(a)}. = The agency agrees with the comments regarding the
apprepriate cross-reference to the Takle in the Appendix.

Section 4.2. - The agency agrees with the comments suggesting
that the "grandfather clause” in the existing regulation be retained.

Section 4.4. - Several commenters supported the proposed language
allowing alternative weight emission standards to be established. Upon further
consideration, howevef, the Director believes that the ex1st1n= weight emission
standards should be retained and that there should be no variances to this standard.
This position is based upon a desire to maintain existing high air quality and a belief
that relaxed weight emission standards are unnecessary from a technological and/or
economic standpoint.




_P————l

Section 8.4, - The agency agrees with the comment that the methed
of notification for start-ups and shut-downs should be specified and has provided
such language.

The agency disagrees with the comment that the results of continuous opacity
monitoring should be submitted on a quarterly basis, instead of a monthily basis.
The agency believes monthly nctification is necessary to allow the agency adeguate
oversight and control of start-up and shut-down events. Monthly fuel guality
reports have been required for more than 20 years. ,

Section 9.1. - Several commenters stated that not only should a
facility be exempted from opacity standards durmg start-ups, shut-downs, and
malfunctmns, but facilities should also be exempted from the weight emission
standards during such evenis.

The agency disagrees with this comment. With respect to start-ups and shut-
downs, the agency believes the opacity standard should not apply during such
events, provided that start-up and shut-down operations by a source are not
e*zcessive. (See language in Section 8.1.}. However, the agency does not believe
that exemption from weight emission standards is necessary or appropriate during
start-ups and shut-downs. The weight emission standards are calculated on a
maximum allowable design basis, which means the standards should be achieved
during start~up and shut-down events.

With respeect to malfunctions, however, the agency believes that a malfunction,
if demonstrated satisfactorily, may constitute an affirmative defense to an
enforcement action brought for noncompliance with the weight emission standards of
Section 4 of the rule. Language to this effect has been added to the rule In Section
8.5.

Section 9.3. - - The agency agrees with the comment that a specific
reference to Sections 3 and 4 should be contained in this section, and such change
has been made..

Section 10 - See previous discussion under Section 8.1. Inlight
of the new language in section 9.5, the variance provisions in the current rule are
unnecessary. '

Section 11 - Several commenters suggested that the existing

exemption for boilers with a heat input under ten (10) miliion BTU's be changed to
exempt boilers with a heat input under 250 million BTU's. The agency disagrees with
this suc‘gestmn, since it would allow many large scurces of particulate matter and
visible emissions to operate without any standards and would render the State's SIP
unapprovable by USEPA. '




Appendix - 4.1.a. - The comment suggested that the
agency reference the federal 1anguage instead of retaining the language from the
existing rule. The agency believes it is necessary to retain the existing language
since the original rule specified that particuiate mass emissions from each individual
stack would be characterized and defined "at cr about” stack temperature. Allowing
gas reheat at a scrubber outlet to 23C°F better conforms to the original intent than
allowing reheat to 320°F. Section 4.1. has been slightly amended to clarify that
federal method 5B may be used as modified by 4.1.a,

Appendix - The other comments suggested that provisions be
added to allow alternative testing methods approved by the Director. The agency
does not believe such language is necessary since the current language in Section
6 of the Appendix provides for some minor exceptions tc be made.

MISCELLANEOUS 7

The agency notes for the record that on January 26, 1993, it met with several
of the perscns who had provided comments during the pubhc comment period on this
rule. The purpose of the meeting was to further explore some of the issues and facts
which had been previously raised during the public comment period; the purpose of |
the meeting was not to consider any new issues relating to 43CSRZ.




