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PREFACIO

Os presentes métodos sio cOplas do Federal Register, revisao de

julho/1978, Os métodos foram desenvolvidos pela USEPA (United States Envi-
yonmental Protection Agency) e sao utilizados pela CETESB, em execucao e
acampanhamentos de Pmostragem em Chaminds e Sistemas de Ventilagao.

A CETESB tem adotado e s0 aceito, os métodos da USEPA, para

efeito de se ter uma uniformidade sobre Metodos de Amostragem em Chaming e

Sistema de Ventilagao.
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Além dos Matodos aqui apresentados existem ainda os  seguintes
pela USIFA.
~Peterminacio de Emissces de Oxido de Nitrogenio de Fontes Esta-
cionarias
-Determinacdo Visual da ppacidade de Emissoes de Fontes Estacio
nérias

~Determinacio de FmissCes de Mondxido de Caxbono de Fontes Esta-

ciondrias
3 o o5 . T T e e ) g
~Deterninacao de Sulfeto de Hidrogenio (1328) contido em Cases

Combustiveis de Refinarias de Petrdleo

13-A-Determinacao das Emissoes de Fluoretos totais de Fontes Estacio

niarias ~ Método Spadns Zirconium Lake

13-B-Determinacio das EmissOes de Fluoretos totals de Fontes Bstae

14

15

16

17

101

edondrias- Mitodo do Eletrodo de Ion Especifico

~Determinagio  de Emissces de Fluoreto do Calpzo de Rletrdlise
do Aluninio em Plantas Primarias

~Peterminacio de EmissSes de Sulfeto de Hidrogénio, Sulfeto de
Carbonila e Dissulfeto de Carbono de Fontes Estacionéries.
-Peterminacao Semicontinua de fissces de Enxofre de Fontes DIsta
ciondrias

-Determinacio de Emissfo de Particulado de Fontes Estacionirias -

(MBtodo de Filtracao dentro da chaming)

~MEtodo Referencia para determinagio de Emissoces de particulado e
Gases com mercirio de Fontes Estaciondrias (Gas Carreador=iR)




Metodo 102

Metodo 103

Metodo 104

Metodo 105

Matodo 106

MEtodo 107

Matodo Referéncia para determinacao de Emissoes de particulado e
gases ocom merciirio de Fontes Estacionérias (G&s Carreador=HIDRO-
GENTIO) '

MEtodo Alternativo para determinacdo de emissCes de Berilio em
dutcs e chaminés de Fontes Estacionérias (Peneiramento)
MBtodo para determinacio de emissdes de Berilio em dutos e cha-

minés de Fontes Estacionarias

Matodo para determinagao de Mercirio em Lodos de Esgotos em
Sistema de Tratamento de Bguas Residvarias

Determinacao de Cloreto de Vinila de Fontes Estacionarias

Determinacio de Cloreto de Vinila contida em amostras de  Aguas
Residuirias e Cloreto de Vinila contida em Resina de Cloreto de
Polivinila (PVC), lams, torta e latex.




METHOD 1.~-SAMPLE AND VELOCITY TRAVERSES
FOR STATIONARY SOURCES

1. Principle and Applicability

1.1 Principle. To aid in the representa-
tive measurement of pollutant emissions
and/or total volumetric flow rate from a
stationary source, & measurement site where
the effluent stream s fiowing in a known di-
rection Is selected, and the cross-section of
the stack is divided into a number of equal
areas. A traverse point is then located
within cach of these equal areas,

1.2 Applicability. This method is applica-
bie Lo flowing gas streams in ducts, stacks,
and flues. The methed cannot be used

when: (1) {low is cyclonle or swirling (see
Bectlon 2.4), (2) a stack s smaller than
ebout 0,30 meler (12 in) in diameter, or
0.071 yn* (113 in.® cross-sectionzl area, or (3)
the measurement site Is leas than {wo stok
or duct dlameters downsiream or less than o
half dlameter upsiream from a flow disturb-
anee,

‘The remuirements of this method must he
considered before construction of & new fa-
cility from which emissions will be meas.
ured; faflure to do so may require suvbse-
quent allerations to the stack or deviation
from ihe standard procedure. Cases Involy.
ing variants are subject to approval by the
Administrator, U.S. Environimental Profece-
tion Agency,

2. Procedure

2.1 Belection of Measurement Site. Sam.
pling or velocity measurement is performed
at a slte located at leest eight stack or duct
diameters downstream and two diameters
upsiream from any flow disturbance such as
a bend, ewpansion, or coptraction in the
stack, oy fraom a visible fiame, if necessary,
an elternative leeation may be seleted, ot o
position at least two stack or duct diameters
downstream and a hall diameter upstream
from any f{iow disturbance. For a rectangu-
lay cross section, an equivalent diameter
(2,) shall be calculated from the following
equation, to delermine the upstream sand
downstream distances:

2L
De=riw

where Le=lenglth and W=width,

2.2 Determining the Number of Traverse
Points, .

2.2.1 Particulate Treverses. When the
eight- and two-diameter criterion can be
met, the minimum number of traverse
points shall be: (1) twelve, for cireular or
rectangulay stacks with diameters (or equiv-
alent diameters) greater than 0,61 meter (24
in.); (2) eight, for circular stacks with diam-
eters between 0.30 and 0.61 meter (12-24
in.); (3) nine, for rectangular stacks with
equivalent diameters between 0.30 and 0.61
meter (12-24 in.).,

When the eight- and two-diameter crite-
rion cannot be met, the minimum number
of traverse points is determined {rom Figure
1-1. Before referring to the figure, however,
determine the distunces from the chosen
measureimnent slie 1o the nearest upstream
and downstream disturbances, and  divide
cach distance by ihe stack diameter or

“equivalent diameter, to determine the dis-

tance in terms of the number of duct diame-
ters. Then, determine from Figure 1-1 the
minimum number of traverse points that
corresponds: (1) to the number of duct di-
ameters upstream: and (2) to the number of

diameters downstream. Select the higher of
the two minimum numbers of traverse
points, or a greater value, so that for circu
lar stacks the number is a multiple of 4, and
for rectangular stacks, the number i one ot
those shown in Table 1-1.

TanLe 1-1. Crosa-section layoul for rectangulor stacks

Number of treverse poinls’ Matriz layout
layoul

Ix3

4x3

4x4

b5x4

Number of (raverse pointa Matriz layout
Iryout
Bxh
(1332
%8
kil
iz

2.2.2 Velocity (Non-Particulate) Tra-
verses. When velocity or volumetric flow
rate is to be determined (but not perticulate
matter), the same procedure as Lthat for par-
ticulate traverses (Sectlon 2.2.1) is {ollowed,
except that Figure 1-2 may be used instead
of Figutre 1-1. L

2.3 Cross-sectional Layout and Lecation
of Traverse Points.

2.3.1 Circular Stacks. Locate the traverse
points on two perpendicular diameclers ao-
cording to Teble 1-2 and the example shown
in Figure 1-3. Any equation (for examples,
see Citations 2 and 3 in the Eibliography)
that gives the same values as those in Table
1-2 may be used in lleu of Table 1-2.

For particulate traverses, one of the dinm-
eters 1ust be in a plane contalning the
greatest expected concentration varietion,
e.g., after bends, ane diameter shall be in
the plane of the bend, This requirement be-
comes less critical ns the distance from the
disturbance increases, therefore, other di-
ameter locations moay be used, subject to ap-
proval of the Administrator,

In addition for stecks having diameters
gregter than 0,61 m (24 in) no traverse
points shall be located within 2.5 centi-
meters (1.0¢ in,) of the stack walls; and for
stack diameters equal to or less than 0.61 m
(24 in.), no traverse points shall be located
within 1.3 c¢m (0,50 in.) of the stack walls,
To meet these criteria, observe the proce-
dures given below.

2.3.1.1 Stacks With Dilameters Greater
Than 0.61 m (24 in.), When any of the tra-
verse politts as located in Section 2.3.1 fall
within 2.5 cm (1.00 in.) of the stack walls, re-
locate them away from the stack walls tol
(1) a distance of 2.5 em (1.00 in; or (2) a
distance equal to the nozzle inside dlarneter,
whichever is larger. These relocated tra-
verse points (on each end of a diameter)
shall be the “adjusted’” traverse points,

Whenever two successive traverse points
are combined to form a single adjusted tra-
verse point, treat the adjusted point as two
scparate traverse points, both in the sam-
pling (or velocity measurement) procedure,
and in recording the data,
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Table 1-2. LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
(Percent of stack diameter from inside wall to traverse point)

Traverse
point
ngﬁbsr Number of traverse points on a diameter
diameter| ? 4 6 8 10 |z b bas | | 20 | 22 | 24
] el 6.71 4.4 3,27 2.60 2.0 vs) el v 13 v
2 85.4125.0114.6]10.5 8.2 6,70 5.71 4.9 4.4} 3.91 3.5] 3.2
3 75.0129.6|19.4 1461181 9.9{ 8.5 7.5) 6.7] 6.0 5.5
4 93.3 (70,4323 22.6{17.7 |46 f12.5110.9].9.7]| 8.7 7.9
5 85.4]67.7|34.2 ] 25.0 {201 |16.9] 1460 12,9 [11.6 |10.5
6 95.6 | 80.6 | 65.8 | 35.6 | 26.9 ]22.0(18.8{16.5|14.6 {13.2
7 89.5(77.4]64,4[36.6[28.3[23.6}20.4]18.0]16.1
8 96.8185.4|75.063.4137.5]29.6|25.0[21.8][19.4
9 91.8|82,3173.1 162.5]38.2|30.6 |26.2|23.0
10 97.4|88.2179.9]7.7{61.8|38.8]31.5]27.2
N 93.3 |85.4 |78.0]70.4|61.2|39.3 |32.3
12 97.9190.1 [83.1 | 76.4169.4 |60.7 |39.8
13 94,3 187.5181,2]75.0]68.5{60.2
14 98.2 | 91.5(85.4179.6]73.8 [67.7
15 95.11'89.1|83.5178.2 |72.8
16 & 98.4 92.5|87.1|82.0|77.0
V7 95.6]90.385.4 180.6
18 98.6 - 93.388.4 |83.9
19 96.1191.3 |86.8
20 98,7 | 94.0 [89.5
21 96.5 [ 92.1
22 98.9 |94.5
23 96.8
- 24 98.9
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Figure 1-3. Example showing circular stack cross section divided into
12 equal areas, with location of traverse points indicated.
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2.3.1,2 Stacks With Dilameters Equal to
or Less Than 0.61 m (24 in.). Follow the pro-
cedure in Section 2.3.1.1, noting only that
any '"‘adjusted” points should be relocated
away from the stack walls to: (1) a distance
of 1.3 cm (0.50 in.); or (2) & distance equal to
the nozzle inside diameter, whichever is
larger,

2.3.2 Rectangular Stacks. Determine the
number of traverse points as explained in
Sectlons 2.1 and 2.2 of this method., From
Table i-1, determine the grid configuration.
Divide the stack cross-section into as many
equal rectangular elemental areas as tra-
verse polnts, and then locate a traverse
point at the centrold of each equal area sc-
cording to the example in Figure 1-4,

if the tester deslres to use more than the
minlmum  number of traverse points,
expand the “minimum number of traverse
points” matrix (see Table 1-1) by adding the
extra traverse points along one or the other
or both legs of the matrix; the final matrix
need not be balanced. For example, if a 4x3
“minlmum number of points, matrix were
expanded to 36 points, the final matrix
could be 9x4 or 12x3, and would not neces-
sarily have to be 6x6. After constructing the
final matrix, divide the stack cross-section
into as many equal rectangular, elemental
areas as traverse points, and locale a tra-
verse point at the centrold of each equal
nres.

The situation of traverse points being too
close to the stack walls Is not expected to
arise with rectangular stacks. If this prob-
lem should ever arise, the Administrator
musi be coniacted for resoluiion of the
matter, :

2.4 Verification of Absence of Cyclonic
Flow. In most stationary sources, the direc-
tion of stack gas flow Is essentially paraliel
to the stack walls. However, cyclonic {low
may exist (1) after such devices as cyclones
and Inertial demisters following venturf
scrubbers, or (2) in stacks having tangential
inlets or other duct configurations which
tend to induce swirling; in these Instances,
the presence or absence of cyclonic {low at
the sampling location must be determined.
The following technigues are acceptable for
this determination,

Level and zero the manometer, Connect, a
Type S pltot tube to the manometer. Posl-
tion the Type S pitot tube at each traverse
point, In succession, so that the planes of
the face openings of the pitot tube are per-
pendicular to the stack cross-sectional
plane; when the Type S pitot tube is in this
position, it {s at "0° reference.” Note the dif-
ferentinl pressure (Ap) reading at each tra-
verse point. If a null (zero) pitot reading Is
obtalned at 0° reference at a given traverse
point, an scceptable flow condltion exists at

T T 1
| ! ]
o o o o
i | |
) !
»—---—-—-r-—-——r—--—-—t---—--—q
o : o : o : °
l .
e S i S
|
o 4 o | o II o
| !
1 L ]

Figure 1-4. Example showing rectanqular stark cross
section divided into 12 equal areas, with a traverse
point at centroid of each area.

that point. If the pitot reading is not zero at
0’ reference, rotate the pitot tube (up to
+80° yaw engle), until a null reading Is ob-
tained, Carefully de‘ermine and record the
value of the rotation angle (a) to the near-
est degree. After the null technique has
been applied at each traverse point, calcu-
late the average of the absolute values of a;
assign o values of 0° to those points for
which no rotation was required, and include
these in the overall average, If the average
value of a js grealer than 10° the overall
flow condition in the stack is unacceptable
and slternative methodology, subject {o the
approval of the Administrator, must be used
to perform accurate sample and velocity tra-
verses.
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"METHOD 2.—DETERMINATION OF STACK Gas
VELoCITY AMD VoLumernic FLow RATE
(T'vpE 8 P1r1OT TUBE)

1. Principle and Applicability

1.1 Principle. The average gas velocity In
a stack is determined from the gas density
and from measurement of the average veloc-
fty head with a Type S (Stausscheibe or re-
verse type) pitot tube.

1.2 Applicabiiity. This method is np_plica-
ble for measurement of the average velocity
of a gas stream and for quantifylng gas
flow.

This procedure is not applicable at mea-
surement sites which fail to meet the crite-
ria of Method 1, Section 2.1, Also, the
method cannot be used for direct measure-
ment in cyclenic or swirling ges streams!
Section 2.4 of Method 1 shows how to deter-
mine cyclonie or swirling flow conditions,
When unacceptable conditions exist, slter-
natlve proeedures, subject to the approval
of the Administrator, V.8, Environmentsl
Piotection Agency, rust be emploved (o
make ncourate flow rate ageterminaticns, cx-
amples of sueh altermative procedures are:
(1) to fnstall stralghiening vaoes; (2) to enl-
culnte the total volumnetric flow rale stol-
chiomnetrically, or (3) Lo move to snother
measurernent site st which the flow is ac-
coptable,

2, Apparatlus

Specifications for the apparaius are glven
pelow. Any other apparatus that has been
demonstreted (subject to approval of the

Administrator) to be cepable of meeting the
specifications will be considered accepiable,

2.1 Type 8 Pitot Tube. The Type 3 pltot
tube (Mgure 2-1) shall be made of metal
tubing (e.g. stainless ateel), It s recommend-
ed thet the external tubing diameter (di-
mension D Flegure 2-2b) be betweer'x 0.48

and 0.95 centimeters (¥ie and % inch), There
shall be an equal distance from the base of
each leg of the pitot tube to jts race»cnggnlrx‘g
plane (dimensions P, and P Plgure 2-208) 14
is recommended that this distance be be-
{ween 1.06 and 1.50 thmes the extemel
tublng dlameter. The face openings of the
pitot tube shall, preferably, be aligned os
ghown In Flgure 2-2; however, slfght milgs.
Hgnments of the openings are permissible
(see Pigure 2-3),

The Type S pitot tube shall have a known
coeffleient, determined os cutlinad in Sec
tlon 4. an {dentification number shell be ps.
signed to the pitot tube; this number shall
be permanently marked or engraved on the
bady of the tube,

06

A standard pitot tube may be used Instead
of a Type 8, provided that {t meets the
specifications of Sections 2.7 and 4.2, note,
however, that the static and impact pres-
sure holes of standard pitot tubes are aus-
ceptible to plugging in particulate-laden gas
streams. Therefore, whenever a standard
pitot tube Is used to perform a traverse, ade-
quate proof must be furnished that the
openings of the pitot tube have not plugged
up during the traverse period; this can be
done by taking a velocity hesd (Ap) reading
st the final traverse point, cleaning out the
impact and static holes of the standard
pitot tube by “back-purging” with pressur-
ized alr, and then taking another Ap read-
ing. If the Ap readings made before and
after the air purge are the same (x5 per-
cent), the traverse Is ncceptable. Otherwise,
reject the run, Note that if Ap at the final
traverse point is unsuitably low, another
point may he selected, Jf “back.-purging’ at
regular intervals is part of the procedure,
then comparative ap readings shall be
taken, as above, for the last two back purges
at which sultably high Ap readings are ob-
served.

2.2 Differentizl Pressure Gauge, An in-
clined meancmeter or equivalent device is
used. hMost sampling trains are enquipped
with g 10-in. (water column) inclined-vertd-
cal manometer, having 0.01-in, 11,0 divisions
on the 0-to l-in. inclined secale, and 0.1-in.
,0 divisions on the 1- to 10-in. vertical
scale, This type of manometer (or other
gauge of equivalent sensitivity) is satisfac-
tory for the measurement of &p values as
low ss 1.3 mun (0.05 in,) 1,0, However, a dif-
ferential pressure gauge of greater sensitiv-
ity shall be used (subject to the approval of
the Administrator), If any of the following
is found to be true: (1) the arithmetic aver-
age of 2]l Ap readings at the traverse points
in the stack Is less than 1.3 mm (0.05 in.)
H.O; (2) for traverses of 12 or more points,
more than 10 percent of the Individual Ap
readings are below 1.8 mm (0.05 in.) H.O; (D)
for truverses of fewer than 12 points, more
than one Ap reading s velow 1.3 mun (0,05
in.} H.0. Citatien 18 in Section 6 describes
commercially available instrusnentation for
the measurement of low-range gas veloci-
ties.

Ag an alternetive to criterin (1) through
(3} ehove, the following caleulstion may be
performed to determine the necessity of
using & movre sensitive differential pressure
gavge:
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where:

Ap=Individual velecity head reading at a
traverse point, inm H,0 (in. H,O),

n=Totlanl number of traverse points.

K=0.13 mm H.O when metric units are uged
and 0.005 in 1,0 when English units are
used.

If 7 is greater than 1,05, the velocity head
data gre unscceptabie and o more sensitive
differentin) pressure gauge must be used,

Nore,—1f differential pressure gouges
other than inclined manometers sre used
(e.g., magnehelic gauges), thelr callbration
must be checked after each test series. To
check the calibeation of a differential pres-
sure gauye, compare Ap readings of the
pavge with those of a gauge-oi}l manometer
el 3 minimum of three points, spproximate-
ly representing the range of Ap values in the
stack, If, at each pomt, the values of Ap »s
read by the differential pressure gauge and
gauge-ol) manometer agree to within 5 per-
cent, the differential pressure gauge shall
be considered to be in proper calibration.
Otherwize, the test series shall etther be
volded, or procedures to adjust the meas-
ured Ap values and final results shall be
used subject to the approval of the Adminis-
trator,

2.3 Temperature Goauge, A thermocou-
ple, liquid-filled bulb thermometer, bimetal-
lic thermormeter, mercury-in-glass thermom-
eter, or other gauge, capable of measuring
temperature to within 1.5 percent of the
minimum absolute stack temperature shall
be used, The temperature gauge shall be at-
tached to the pitol tube such that the
sensor tip does not touch any metal, the
gauge shall be in an interference-free ar-
rangement with respect Lo the pitot tube
face openings {(see PFigure 2-1 and also
Megure 2-7 in Section 4), Altemate positions
may be used if the pitot tube-temperature
gaugze system is calibrated according to the
precedure of Section 4. Provided that n ¢if-
ference of not more tharn 1 percent in the
average velocity messurement Is introduced,
the temperature gavge need not be alteched
to the pitot tube; this aliernative is sublect
to the approval of the Administrator.

2.4 Pressure Probe and Gauge. A piezo-
meter tube and mercury- or water-filled 1J.
tube manometer capahble of measuring stack
pressure to within 2.6 mim (0.1 In) Hg is
used. The static tap of a standard type pitot
tube or one leg of » Type S pitot tube with
the face opening planes pesitioned parallel
to the gas flow may also be used as the pres-
sure probe.

2.5 Barometer. A mercury, aneroid, or
other barometer capable of messuring at-
mospheric pressure to within 2.5 mm Hg
(0.1 in, Hg) may be used, In many cases, the
harometric reading may be obtained from a
nearby national weather service station, in
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which case the station value (which is the
absolute barometric pressure) shall be re-
quested and an adjustment for elevation dif-
ferences betlween the weather station and
the sampling point shall be applied al a rate
of minus 2.5 mm (0.1 in.) Hy per 30-meter
(100 foot) c¢levation increase or vice-versa
for clevation decrease,

2.6 Gas Density Determination Equip-
ment. Method 3 equipment, if needed (see
Section 3.06), to determine the stack gas dry
molecular welght. and Reference Method 4
or Methnd § equipment for moisture con-
tent determination; other methods may be
used subject to approval of the Adininistra-
tor.

2.1 Calibration Pitot Tube, When calibra-
tion of the Type 8 pitot tube {5 necessary
(sece Section 4), » standard pitot tube is used
s a reference. The standard pitot tube
shall, preferably, have a koowtl coefficient,
obtalned either (1) directly from the Nation-
a) Bureau of Standards, Route 2706, Quince
Otchard Road, Gaithersburg, Maryland, or
(2) by calibration against another standard
pitot tube with an NBS-traceahle coeffi-
cient. Alternatively, a standard pitot tube
designed mecording to the criteria given in
2.7.1 through 2.7.5 below and illustrated in
Figure 2-4 (see also Citationz 7, 8, and 17 in
Section 6) may be used. Pitot tubes designed
according o these specifications will have
basellne coefficienta of about O.HY2 0.0,

27.1 Hemispherical (shown in Flgure -
), ellipsoidal, or confeal Lip.

972 & wminlmum of  silxy  diameters
straight run (besed upon D, the external ai-
ammeter of the tube) between the tip and the
static pressure holes,

27.3 A rmintmum  of eight diameters
straight run between the static p we
holes and the centerline of the external
tube, following the 60 degree hend.

5.7.4 Statle pressure holes of equal size
(approximately 0.1 I, egually spaced in o
plezometér ring configuration.

2.7.5 Ninety degree bend, with curved or
mitered junction,

2.8 Differential Pregsure Gauge for Type
S Pitot Tube Callbration. An inelined manao-
meter or equivalent is used. 1! ithe single-ve-
Jocity calibration techniqgue is employed (see
Section 4.1.2.3), the calibration differential
pressure gauge shall be readable Lo the
nearest €.13 mm H,0 (0,005 in. H,O). For
multivelocity calibrations, the gauge shall
be readable Lo the nearest 0,13 mm H.Q
(0,005 in H,Q) for Ap values between 1.3 and
25 mm H,O (0,05 and 1.0 in. H,0), aand to
the nearest 1.2 mm H.O (0.05 in, 11,0) for
ap values above 25 mm H,0 (1.0 in. ILO)L A
special, more sensitive gauge will be re-
guired to read Ap velues below 1.3 mm H,O
[0.05 in. H,O1 (see Citation 18 in Section 6).
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3. Procedure

3.1 Set up the apparatus a8 shown in
Plgure 2-1. Capillary tubing or surge tanks
installed belween the msnometer and pltot
tube may be used to dampen Ap fluctu-
ations. It Iz recommended, but not reqguired
thiat a pretest jeak-check be conducted, as
follows: (1) hlow through the plitot impoet
opening until at least 7.6 cm (3 in.) H.O ve-
locity pressure registers on the manomeoter;

tien, close off the Impact opening. The
pressure ghall remain stable for et least 15

seconds: (2) do the same for the static pres-
sure side, (—:xcep&. uslng suction Lo oblain the
mintmum of 7.8 cm (3 in) FLO. Oither leak.
check proc ‘duu\,, subject to the approvel of
the Admminislrator mnay be used.

3.2 Level and zero the manometer. SBe-
cause the manometer level and zero may
deift due to vibrations and temperature
changes, make periedic checls curing the
traverse, Record all necessary data ss shown
in the example Sais sheet (Figure 2-5).

3.3 Measure the velocity head and tom-
perature al the trave points specified by
Method Y. Ensure thet the propey differen-
tial prezsure guuges IS being used for the
renge of Ap values encountsred (see Ssction
2.23. 1§t is necessary to change to & more
sensitive gouge, do 50, and remeasure the Ap
and temperature rmdingz et erch traverse
point, Conduct & posi-test lesk-check (man-
dalory), as described {n &
velidate the traverse rumn,

3.4 Beasure the sintlc pressure in the
stack., One reading s usually adequate,

3.5 Determine the nbtmospheric press

3.6 Determine the
vn!gnt For combustiion processes or
esses thal emit essentinlly CO,, O CO, and
Ng, use Method 3. Por processes emiiting es-
senilally air, an analysis need not be con.
ducted; use 2 dry moelecular weight of 29.0,
For other processes, olher methods, subiect
to the epproval of l,he Adininisiy £, must
be used,

3.7 Obtain the molsture content from
Reference Method 4 (or equivelent) or From
Method 5,

3.8 Determine the crogs-sectional area of
the stack or duet af the sempling location.
Whenever possible, physically messure the

prog-

stock dimensions rather than using blue-
prints,
4. Calibration

4.1 Type 8 Plitot Tube, Before {ts infiial

use, carefully examine the Type & pitot
tube In top, slde, snd end views to verify
that the face openings of the tube are
ellzned within the specifications fiustrated
in Pigure 2-2 or 2-3. The pitol tube shall
net be used If it falls to rneet these allgn-
inent specificetions.

After verifying the face (rppn!mz align-
ment, measure and record the following di-
mensions of 1h(= pitot mbp {n) rlw ex
tubing diameter (dimen 1
end (b) the ba:,c to- LL\” nzr
(dimensions Py and Py, Pigur
betweeind. 48 and 0.85 em (¥
H Py and Py are equal and

1.50 D, there are tvo p
thv pitot tube inay he calibre
0 the proc odmn outlmw in f,r/'t (

through 4.1

ed tube) r:oeffn ,m : .x!u: cf 0.8‘( iT
slgned to the pitot tube, Hote, h«)wevw‘, Hr:»
if the pitot tube is part of an assembly,
bration inay slill be required, despite knowl-
edge of the baseline coefficient value (see
Section 4.1.1).

If Dy, Pi, and Pp are outside the specifipd
limits, the pitot tube must be ealibrated as
outlined in 4.1.2 through 4.1.5 belaw.

4.1.1 Type S Pilot Tube Assemblies.
During sample snd velooity trave
[solated Typs & pitot tube is not.
sed; In many instances, the plict
mad in (‘()n“bm"'t,lf’\ ,/' ;

proub. n(mzle) 25 pdu of wrl
presence of other sampling
sometbnes affect I
Tyoe & pliot tube ¢
Section 6 t.i,me;r:re a5 Y
wige known) basaline co
or may not be vald for a
The 5 and asse
values will be {dentical on IJ wh n the
tive placernent of the components
sembly {s such that 2 m‘(‘")f*

ence ciiecls are eliminat
through 2-8 {liustrate
component arrangements for Type S pitot
tubes having external tubing rdarrxcfers
tween G483 and 0.5 e (e and % in). T
S pitot tubu assernblies that! fall to meetl
or all of the specifications of Figur -5
through 2-8 shiall be calibroted necording to
the procedure ourlined in Sectlions 4.1.7
throvegh 4.1.5 below, and prior to calibra-
tion, the values of the {ntercompeonent spLo-

va.!ue of
b (Qltation
fgned m; of

!rm\rfon noe-free
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AVG. COEFFICIENT, Cp =

LAST DATE CALIBRATED ___
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T,, OK (9R)

)
Py

§ .
min Hy {in Hg) ‘./’AP

Average

Figure 2.5, Velocity traverse data.
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ings (pitot-nozzle, pitot-thermocouple, pitot-
probe sheath) shall be measured and record-
ed.

Note.—Do not use any Type 8 pitot tube
assernbly which s construsted such that the
fmpact pressure opening plane of the pitot
tube Is below the entry plane of the nozzle
(see Pigure 2-6b).,

4.1.2 Callbration Setup. If the Type 8
pilot tube i5 to be cailbrated, one leg of the
tube ghall be permanently marked A, and
the other, B, Cellbration shall be done in s
flow systern having the following essential
design features:

J

o

YYPE SFITOY TUBE

= B

Sem {34 in) FOR G

1.3 em (1/2‘ 1.}

SAMPLING ROZZLE

T

; SRR

A, BOTTOR VIEW, SHOWIRG B

ARPLING SAIPLIKG
é’ﬂ BE HOZZLE
R

IHIMUE PIYOT-ROZZLE SEP

ARATION,

/ STATIC PRESSURE
f OPLHING PLAKE

PR

PETOY TuBe

HOZZLE ERYRY

PLANE \% \ L

[ - Y —"

B SIOE VIEVW YO PREVERT PITOT TUBE
WITH GAS FLOW .

FROM (NTERFERING

{31 )_',»*’
p i tap rTrP(s:dHE
, ) / CPERSHG PLANE
7 N %\\ /
TYPES v st + o m}:\’\ g . .

STREAMLIKES APPROGACHING THE

HQZZLE, THE LAPACT PRESSURE

OPERIFG PLANE OF THE PITOT TUBE
SHALL GE EVEN WITH OR ABOVE THE

HOZZLE ERTRY PLANE.
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4.1.2.1 The flowing gas stream must be
con{ined to o duct of definite cross-sectionnl
area, cither circular or rectangular. For clr-
cular cross-sections, the minimuwmn duct di-
ameter shall be 30.5 em (12 in.); for rectan-
gular cross-sections, the width (shorter side)
shall be at least 25.4 ¢ (10 in.),

4,1.2.2 The cross-sectional area of the
calibration duct must be constant over a dis-
tance of 10 or more duct diameters, For &
rectangular cross-section, use an equivalent
dlameter, calculated from the following
equation, to determine the number of duct
diameters:

218
D=ty
Jlguation 2-1
where:
D.=Xqulvalent dlameter
L=Lengih
W=Width

To ensure the presence of stabtle, fully de-
veloped flow patterns atl the calibration site,
_or “test section,” the site must be located ot
least. elght diameters dovwnstream and two
diameters upstrearn from the nearest distur-
bances. . :

Nore.—The elght- and two-diameter crite-
rla are not phiolute; other test section loca-
tions may be used (subject to epproval of
ithe Adminisirator), provided that the {low
st the test site is steble and demonstrably
parsllel Lo the duct exis,

4.1.2.3 The {low system shall have the ca-
pacity to generate a test-section velocity
around 915 m/min (3,000 {t/min). This ve-
locity must be constant swith time to guaran-
tee steady flow during calibration, NWote that
Type 8 pitot tube coefficients obtained by
single-velocity calibration at 915 m/min
(3,000 ft/min) will generally be valid to
within +3 percent for the mceasurement of
veloelties above 305 m/min (1,000 ft/min)
and to within =5 Lo 6 percent for the mea-
surement of velocities between 180 and 305
m/min (600 and 1,000 ft/min), If & more
precise correlation between ¢, rnd velocity
is desired, the fMow system shall have the ca-
pacity to generate at least four distinct,
time-nvariant test-section velocities cover-
ing the velocity range from 180 to 1,625 m/
min (600 to 5,000 ft/min), and calibration
data shall be taken at regular velocity inter-
vals over this range (sce Cilations 9 and 14
in Section 6 for detalls),

4.1.2,4 ‘Two entry ports, one each for the
standard and 'Type S pitot tubes, shall be
cut In the test section; the standard pitot
entry port shall be located slightly down-

stream of the Type 8 port, so that the
standard and Type S impact openings will
lie in the same cross-sectional plane during
calibratlon, To [acilitate alignment of the
pitot tubes during calibration, it Is advisable
that the test sccifon be constructed of plex-
iglas or sorne other transparent material,

4.1.3 Calibration Procedure., Note that
this procedure is a general one and must not
be used without first referring to the special
considerations presented In Section 4.1.5.
Note also that this procedure applies only
to single-velocity ealibration. To obtain cali-
Lration data for the A and B sides of the
Type S pitot Lobe, proceed as follows:

4.1.3.1 MNake sure that the manemeter is
properiy filled and that the oil is {ree from
contamination and is of the proper density.
Ingpect and leak-check all pitot lines; repair
or replace If necessa y.

4.1.3,2 Level and zero the manometer,
‘urn on the fan and «llow the flow to stabi-
Yze, Seal the Type S entry port,

4.1.3.3 Ensure that the manometer is
level and zeroed. Position the standard pitot
tube nt the calibration point (determined as
outlined in Section 4.1.5.1), and align the
tube so that ity tip s pointed dircetly into
the flow, Particular car should be teken in
allgning the tube to avoid yaw and pitch
engles. Make sure that the entry port sur-
rounding the tube is properly sealed,

4.1.3.4 Read AR, and record its value in a
data table similar to the one shown in
Figure 2-8, Remove the standard pito! tube
from the duct and disconnect it {rom the
manometer, Seal the standard entry port.

4,1.3,5 Conncct the Type 3 pitol tube to
the manometer, Open the Type S entry
rort.. Check the manometer level and zero.
Insert and align the Type S pitot tube co
that its A side impact opening iz at the same
point as was the standard pitot tube end is
pointed directly Into the flow, Make sure
thiat the entry peort surrounding the tube Is
properly sealed.

4.1.3,6 Reead A% and enter fts value in Lthe
data table. Remove the Type S pitol tube
from the duct and disconnect it {rom the
manoimeter, .

4.1,3.7 Repeal  steps 4.1.3.3  through
4.1.3.6 above until Lthree pairs of Ap readings
hiave been oblained,

4.1.3.8 Repest steps  4.1.3.3  through
4.1.3.7 above for the B side of the Type 8§
pltot tube,

4,1.3.9 Perform calculations, as described
In Section 4.1.4 below.

4.1.4 Calculrtions.
4.1.4.1 Tor cach of the six palrs of Ap

readings (l.e., three from side A and three
from side 13) oblained in Section 4.1.3 above,
caleulate the value of the Type S pitot tube
coeffficient as follows;
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Cp (SIDE A)- Cy (SIDE B) |<—MUST BE <0.01

PIYOY TUBE IDERTIFICATION NUMBER: ___ DATE:
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€ (SIDE B)
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AVERAGE DEVIATION = o (A QR B) = <a— FAUST BE <0.01

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

where:
Lav=Type S pliot tube coefficlent
Cotuw = Standard pltot tube coefficient; use
0.99 i the coefficient Is unknown and
ithe tube is deslgned according to the cri-
teria, of Sections 2.%.1 t0 2.7.5 of this
method,
APus= Velocity head rmeasured by the stand-
ard pitot tube, cm H,O (n. H.0)
Ap,= Veloclty head measured by the Type 8
pitot tube, cm H,O (in H,0)
4.1.4,2 Calculate C, (side A), the mean A-
side coefficient, and C; (side B), the mean B-
side coefficleni: calculate the difference be-
tween these two average values,
4.1.4.3 Calculate the deviation of each of
the three A-side values of GCpg) from Cp (side
A), and the deviation of each B-side value of
Coty from CpC, (slde B). Use the following
equation:

l)o\'izl(ion:C,,;,,lma,(A or B)
Iquation 2-3
4.1.4.4 Calculate &, the average deviation
from the meean, for both the A and B sides

of the pltot tube. Use the following equa-
tiom:

3 o
S Cuin—Col A or B3)]
o (side A or B)=-!

3
liquation 2-4

4.1.4.5 Use the Type S pitot tube only if
the values of § (side A) and § (side B) are
less than or equal to 0.01 and if the absolute
value of the difference between C, (A) and
Cp (B) 15 0.0) or less.

4.1,5 Special considerations.

4.1,5,1 Selection of calibration point.

4.1.5.1.1 When an isolated Type S pitot
tube Is calibrated, select s calibration point
at or near the center of the duct, and foliow
the procedures outlined in Sections 4.1.3
und 4.1.4 above. The Type S pitot coeffi-
clents so obtalned, le, G (side A) and C,
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(slde B), will be valid, so long as either: (1)
the isolated pitot tube is used; or (2) the
pitot tube i5 used with other components
(nozzle, thermocouple, sample probe) in an
arrangement that is free from aerodynamic
interference effects (see Figures 2-6
through 2-8).

4,1.5.1.2 For Type 8 pitot tube-thermo-
couple combinztions (without sample
probe), select a calibration point at or nesy
the center of the duct, and {ollow the proce-
dures outlined in Sections 4.1.3 and 4.1.4
above, The coefficients o obtair>d will be
valid 50 long as the pitot tube-thermocouple
combination iz used by ltself or with other
components In an interference-free arrange-
ment (Figures 2-6, and 2-8),

4.1.5.1.3 For assemblies with sample
probes, the calibration point should be lo-
cated at or near the enter of the duct; how-
ever, insertion of a probe sheath into a
small duct may cause significant cross-sec-
tional area blockage and yield incorrect co-
efficient values (Citation 9 in Section 6).
Therefore, Lo minimize the blockage effect,
the calibration point may be o few inches
off-center if necessary. The actual blockage
effect will be negligible when the theoreti-
cal blockage, as determined by a projected-
area model of the probe sheath, is 2 percent
or less of the duct cross-sectional area for
assemblies without externa) sheaths (Figure
2-108), and 3 percent or less for assemblies
with external sheaths (Figure 2-10b),

4.1.5.2 Tor those probe assemblies in
which pitot tube-ncezle Interference is a
factor (f.e., those in which the pitol-nozzle
separation distance fails to meet the specifi-
cation iHustrated in Figure 2-63), the value
of Cun depends upon the amount of free-
space between the tube and nozzle, and
therefore is a function of nozzle size. In
these instances, separate calibrations shall
be performed with each of the commonly
used nozzle sizes in place. Note that the
single-velocity calibration technique is ac-
ceptable for this purpose, even though the
larger nozzle sizes (>0.635 ¢m or ¥ in.) are
not ordinarily used for isokinetic sampling
al{ velocities around 915 m/min (3,000 fi/
min), which is the calibration velocity; note
alzo that it is not necessary to draw an iso-
kinetic sample during callbration (see Cita.
tion 18 in Section 6).

4.1.5.3 For a probe assembly constructed
such that its pitot tube is always used In the
same orientation, only one side of the pitot
tube need be cslibrated (the side which will
face the flow). The pitot tube must still
meet the alignment specilications of Figure
2-2 or 2-3, however, and must have an aver-
age deviation (&) value of 0-01 or less (see
Section 4.1.4.4).
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Figure 2-10, Projected-area models for typl-
cal pltot tube assemblies,

4.1.6 Fleld Use and Recalibration,

4.1.6.1 Field Use,

4.1,6.1,1 When a Type S pitot tube (iso-
lated tube or assembly) is used In the field,
the appropriate coefficient value (whether
assigned or obtained by calibration) shall be
used to perform veloclty calculations. For
calibrated Type 8 pitot tubes, the A side co-
efficient shall be used when the A side of
the tube faces the flow, and the B side coef-
ficlent shall be used when the B side faces
the flow; alternatively, the arithmetic aver-
pge of the A and B slde coefflelent values
may be used, Irrespective of which slde faces
the flow,

4.1.6.1.2 When a probe sssembly is used
fo sample a small duct (12 to 36 in. in disme-
ter), the probe sheath sometimes blocks a
slgnificant part of the duct cross-section,
causing v reduction In the effective value of
Cowy. Consult Citation 9 in Section 8 for de-
tails, Conventional pitot-sampling probe as-
semblies are not recommended for use In
ducts having inside diameters smaller than
12 inches (Citation 16 in Sectlon 6).

4.1.6.2 Recalibration.

4.1.6.2,1 Isolated Pitot Tubes. After each
fleld use, the pitot tube shall be carefully
reexamined in top, side, and end views, If
the pitot face openings are still aligned
within the specifications [llustrated in
Pigure 2-2 or 2-3, it can be assumed that the
baseline coefficient of the pitot tube has not
changed, If, however, the tube hos been
damanged to the extent that it no longer
meets the specifications of Figure 2-2 or 2-
3, the damage shall either be repaired to re-
store proper alignment of the face openings
or the tube shall be discarded.

4,1.6.2.2 Pitol Tube Assemblies. After
each fleld use, check the face opening align-
ment of the pltot tube, as in Section
4.1.6.2.1; nlso, remessure the inlercompon-
ent spacings of the assembly. If the Inter-
component spacings have not changed and
the face opening alignment Is acceptable, it
can be assumed thai the coefficlent of the
assembly has not changed. i the face open-
ing alignment Is no longer within the speci-
flcations of Flgures 2-2 or 2-3, either repalr
the damage or replace the pitot tube (call-
brating the new assembly, if necessary). If
the Intercomponent spacings have changed,
restore the originnl spacings or recalibrate
the assembly.

4.2 Standsrd pitot tube (f applicable). If
a standard pitot tube Is used for the velocity
traverse, the tube shall be constructed ac-
cording to the criteria of Section 2.7 and
shall be assigned a baseline coefficlent value
of 0.89. If the standard pitot tube is used as
part of an assembly, the tube shall be in an
interference-free arrangement (subject to
the approval of the Administrator).

4.3 Temperature QGauges. After each
field use, calibrate dinl thermometers,
Hquid-filled bulb thermometers, thermocou-
ple-potentiometer systems, and other
gauges at o temperature within 10 percent
of the average absolute stack temperature.
For temperstures up to 405° C (781" F), use
an ASTM mercury-In-glass reference ther-
mometer, or equivalent, as a reference; al-
ternatively, elther a reference thermocouple
and potentiometer (calibrated by NBS) or
thermometric fixed points, e.g., Ice bath and
bolling water (corrected for barometric pres-
sure) may be used. IPor temperatures above
405° C (7161° ), use an NBS-calibrated refer-
ence thermocouple-potentiorneter system or
an alternate reference, subject to the ap-
proval of the Administrator,

If, during cslibration, the absolute tem-
peratures measured with the gauge belng
calibrated and the reference gauge agree
within 1.5 percent, the temperature datn
taken in the fleld shall be considered valid.
Otherwise, the pollutant emission test shall
elther be considered invalld or adjustments
(if appropriate) of the test resulls shall be
made, subject to the approval of the Admin-
{strator.

4,4 Barometer, Calibrate the barometer
used sgainst a mercury barometer,

R

6. Calcwlations

Carry out calculations, retaining at least
one extra decimal figure beyond that of the
acquired data, Round off figures after final
calculstion.

5.1 Nomenclature,

A=Cross-sectional area of stack, m? ({t 9,

B.,=Water vapor in the gas stream (from
Method b er Reference Method 4), pro-
portion by volume,

C, =Pitot tube coefliclent, dimensionless,

X, =Pitot tube constant,

[

for the metric system and

@

34.07 L

s0C

(g/g-mole) (mm Hyg)

(oK) Gmm 11,0)

e

ft

It (b/Ib-mole) (in. i)
sec

[.

for the English system,

My =Molecular welght of stack gns, dry basls
(see Section 3.8) g/g-mole (1b/Ib-mole).

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

=Mq (1~ Bi) +18.0 By,

85.490

(°R) (in. HO)

P

Equation 2-5
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P,,,=Barometric pressure at measurement
site, mm Hg (in. Hg).
P,=8tack static pressure, mm Hg (In. He).

P,=Absolute stack gas pressure, mm Hg (In.
Hg).
=P+ Py
Equation 2-6

P.,=Btandard absolute pressure, 760 mm
Heg (29,92 {n. Hg).

Q.s=Dry volumetric stack gas flow rate cor-
rected to standard conditions, dsem/hr
(dsef/hr),

t, =Stack temperature, °C CF).

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

=273 +{, for metric

Equation 2-7

=460+ 4 for Bnglish
Equation 2-8

T, Btandard sbsolute temperature, 293 "X
(528" K

vo=Average stack gas velocity, m/sec (ft/
seCh

Ap,=Velocity head of stack gas, mm H.O (in.
H,0).

3,600:= Conversion factor, sec/hr.

18.0=Molecular weight of water, g/g-mole
(Ib/Ib-mole).

6.2 Average stack gas veloeity.

' . Tyavn)
P, = N ,,Cp (\’ AP)“"K JI)«%‘[L)

REqguation 2-9

5.3 Aversge stack gas dry volumetric flow
rate.

- 'I'[ 1’)A
Qur=13,600(1 — B..)v, A (-—@-) (73-@:)

Tu (ave)

Bouation 2-10
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METHOD 3—(GA8 ANALYSIS FOR CARBON DIOX-
1pE, OXYGEN, EXCESS AIR, AND DRY MoOLEC-
ULAR WEIGHT )

1. Principle and Applicability

1.1 Principle. A gas sample Is extracted
from a stack, by one of the following meth-
ods: (1) single-point, grab sampling; (2)
single-point, Integrated sampling; or (3)
multi-point, Integrated sampling. The gas
sample Is analyzed for percent carbon diox-
ide (CO,), percent oxygen (Q,), and, if neces-
sary, percent carbon monoxide (CO)., If a
dry molecular welght determination is to be
made, elther an Orsat or a Fyrite ! analyzer
may be used for the analysis; for excess air
or emisslon rate correction factor determi-
nation, an Orsat snalyzer must be used.

1.2 Applcability, This method Is applica-
ble for determining CO, and O. concentra-
tions, excess alr, and dry molecular welght
of s sample from s gas stream of a fossil-
fuel combustion process. The method may
nlso be spplicable to other processes where
it has been determined that compounds
other Lthan CO, O, CO, and nitrogen (n,)
are not present in concentrations sufficient
to affect the resulls,

‘Mention of trade names or specific prod-
ucts does not constitute endorsement by the
finvironmental Protection Agency.

Other methods, as well s modifications Lo
the procedure deseribed herein, are also ap-
plicable for some or nll of the above deter-
minations., Examples of specific methods
and modifications include: (1) & multi-point
sampling method using an Orsat analyzer to
analyze individual grab smmples obtained at
each point; (2) a method using CO, or O,
and stolehlometric caleulations to determine
dry molecular weight snd excess alr; (3) as-
signing a value of 30.0 for dry molecular
weight, in lieu of actuai measurements, for
processes burning natural gas, coal, or oll,
These methods and modifications may be
used, but are subject to the approvel of the
Administrator, U.S, Environmental Protec-
tlon Agency.

2, Apparatus

As an alternative to the sampling appara-
tus and systems described herein, other
sampling systems (e.g., liquid displacement)
may be used provided such systems are ca-
pable of obtaining a representative sample
and maintaining a constant sampling rate,
and are otherwise copable of yielding sc-
ceptable results, Use of such systemns Is sub-
ject to the approval of the Admlinistrator.

2.1 Grab Sampling (Flgure 3-1).

2.1.1 Probe, The probe should be made of
stainless steel or borosilicate glass tubing
and should be equipped with an in-stack or
out-stack fllter to remove particulate matter
(a plug of glass wool Is satisfactory for this
purpose), Any other materials lnert to O,,
CO,, CO, and N, and resistant to tempera-
ture at sampling conditions may be used for
the probe, examples of such materlal are
aluminum, copper, quartz glass and Teflon.

2,1.2 Pump. A one-way squeeze bulb, or
equivalent, Is used to transport the gos
sample to the analyzer,

2.2 Integrated Sampling (Figure 3-2),

2.2.1 Probe. A probe such as that de-
geribed in Section 2.1.) s ruitable,
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<.2.2 Condenser. An air-cooled or water-
cuoled condenser, or other condenser that
will not remove O,, CO,, CO, and N,, may be
used to remove excess moisture which would
interfere with the operation of the pump
and flow meter.

2.2.3 Valve. A needle valve is used to
adjust sample gas flow rate.

2.24 Pump. A leak-frce, dlaphragm-type
pump, or cqulvalent, Is used to transport
sample gas to the flexible bag. Install &
small surge lank between the pump and
rate meter to eliminate the pulsation effect
of the diaphragm pump on the rotameter.

2.2.5 Rate Meter, The rotameter, or
equivalent rate meter, used should be cepa-
ble of measuring flow rate to within +2 per-
cent of the selected flow rate. A flow rate
range of 500 to 1000 em3/min is suggested,

2.2.6 Y¥lexible Bag. Any leak-free plastic
(e.g,, Tedlar, Mylar, Teflon) or plastic.
conted aluminum (e.g., aluminized Mylar)
bhag, or equlivalent, having a capaclty con-
sistent with the selected flow rate and time
length of the test run, may be used, A ca-
pacity in the range of 55 to 80 liters is sug-
gested,

To lepk-check the bag, connect it to a
waoter manometer and pressurize the bag to
5 to 10 cin H,O (2 to 4 in. H,0). Allow to
stand for 10 minutes, Any displacement In
the water manometer Indicates a leak., An
alternative leak-check method is to pressur-
ize the bag to 5 to 10 cm H,O (2 to 4 in, H,0)
and sllow Lo stand overnight. A deflated hag
indicates a leak,

2.2.7 Pressure Gauge. A waler-filled U-
tube manometer, or eguivalent, of about 28
cm (12 in.) Is used for the flexible bag leak-
check,

_____ Veenum Gauge, A mercury mano.
meter, or equivalent, of at least 160 mm Hg
(30 in. Hg) is used for the sampling train
leak-check,

2.3 Analysls. For Orsat and Fyrite ana-
lyzer maintenance and operation proce-
dures, follow the instructions recornmended
by the manufacturer, unless otherwise spec-
{fied herein,

2.3.1 Dry Molecular Welght Determina-
tlon, An Orsal analyzer or Fyrite type com-
bustion gas analyzer may be used.

2.3.2 Emission Rate Correction Factor or
Bxcess Alr Determination, An Orsat analyz-
er must be used. For low CO, (less than 4.0
percent) or high O, (greater that 15.0 per-
cent) concentrations, the measuring burette
of the Orsat must have at least 0.1 percent
subdlivislons.

3. Dry Molecular Weight Delerminalion

Any of the three sampling and analytical
procedures described below may be used for
determining the dry molecular welght.




3.1 Single-Polnt, Grab Sampling and
Analytical Procedure.

3.1,1 The sampling point In the duct
sholl elther be at the centrold of the cross
section or st a point no closer to the walls
than 1.00 m (3.3 1t), unless otherwlse speci-
fled by the Administrator,

3.1,2 Set up the equipment as shown In
Flgure 3-1, making sure o!l connections
nhead of the analyzer are tight and leak-
free, If and Orsat analyzer i3 used, it is rec-
ommended that the analyzer be leaked-
checked by following the procedure In Sec-
tlon b; hcwever, the leak-check is optlonal,

3.1.3 Place the probe In the stack, with
the tip of the probe positloned at the sam-
pling point; purge the sampling Jine, Draw a
sample into the anslyzer and Immediastely
angslyze It for percent CQ; and percent Os,
Determine the percentoge of the gas that I3
Wi and CO by subtracting the sum of the
percent CO; and percent O; from 100 per.
cent, Calculnte the dry molecular welght as
Indicated in Section 6.3.

3,14 Repeaf the sampling, analysis, and
calculation procedures, until the dry molec-
ular weights of any three grab samples
differ from their mean by no more than 0.3
g/g-mole (0.3 lb/lb-mole). Average these
three molecular weights, and report the re-
sults Lo the nearest 0.1 g/g-mole (1b/lb-
mole).

3.2 Single-Point, Integrated
and Anualytical Procedure.

3.2.1 The sampling point in the duct
shall be located as specified In Section 3,1.1.

3.2.2 Leak-check (optional) the f{lexible
bag 8s In Section 2.2.6. Set up the equlp-
ment a8 shown in Mgure 3-2. Just prior to
sampling, leak-check (optional) the train by
placing & vacuum gouge af the condenser
inlet, pulling a vacuum of at least 250 mm
Hg (10 n. "), plugging the outlet at the
quick disconnect, and then turning off the
pump, The vacuym should remain stable for
at least 0.5 minute. Evacuate the flexible
bag. Connect the probe and place it in the
stack, with the tip of the probe positioned
at the sampling polint, purge the sampling
lne, Next, connect the bag and make sure
that all connections are tight and leak free,

3.2.3 Sample at n constant rate. The sam-
pling run should be simultancous with, and
{for the snme total length of time as, the pol-
Jutant emission rate determination. Collec-
Llon of at least 30 liters (1.00 ft* of sample
gas is recommended; however, smaller vol-
umes may be collected, if desired.

3.24 Obtain one Integraled flue gas
sample during ench pollutant emissfon rate
determination. Within 8 hours after the
sample Is taken, analyze it for percent CO,
and percent O, using elther an Orsat analyz-
er or a I'yrile-type combustion gas analyzer.
If an Orsat analyzer s used, it is recom-
mended that the Orsat leak-check described
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In Section 5 be performed before this deter-
mination; however, the check {s optional.
Determine the percentage of the gas that is
N, and CO by subtracting the sum of the
percent CO, and percent O, from 100 per-
cent. Calculate the dry molecular welght as
indicated in Section 6.3.

3.2,6 Repeat the analysis and calculation
procedures untll the individual dry molecu-
lar weights for any three analyses differ
from their mean by no more than 0.3 g/g-
mole (0.3 Ib/1b-mole). Average these three
molecular weights, and report the results to
the nearest 0.1 ¢/g-mole (0.1 1b/Ib-mole).

3.3 Multi-Polnt, Integrated Sampling and
Analytieal Procedure.

3.3.1 Unless otherwise specified by the
Administrator, a minimum of eight traverse
points shall be used for circular stacks
having dismeters less than 0.61 m (24 in), a
minimum of nine shall be used for rectaign-
lax stacks having equivalent diameters less
than 0.61 m (24 in.), and a minimum of
twelve traverse points shall be used for all
other cases. The traverse points shall be lo-
cated according to Method 1. The use of
fewer points is subject to approval of the
Administrator,

3.3.2 Iollow the procedures outlined In
sections 3.2.2 throught 3.2.5, except for the
following: traverse all sampling points and
sample at each point for an equal length of
time, Record sampling data as shown In
Figure 3-3.

4, Emisston Rale Correclion Faclor or

Excess Alr Delermination

Note,—A YFyrite-type combustion gas ana-
lyzer is not acceptable for excess alr or emis-
sion rate correction factor determination,
unless approved by the Administrator, If
both percent CO, and percent O, are meas-
ured, the analytical results of any of the
three procedures given below may also be
used for calculating the dry molecular
welght.

Each of the three procedures below shall
be used only when specified in an spplicable
subpart of the standards. The use of these
procedures for other purposes must have
specific prior approval of the Administrator.

4.1 Single-Point, Grab Sampling and
Analytical Procedure,

4.1.1 The sampling poin{ in the duct
shall either be at the centroid of the cross-
section or at a point no closer to the walls
than 1.00 m (3.3 ft), unless otherwise speci-
fled by the Administrator.

4.1,2 Set up the equipment as shown in
Pigure 3-1, making sure all connections
ahead of the analyzer are tight and leak-
free. Leak-check the Orsat analyzer accord-
ing to the procedure described in Section 5.
This leak-check Is mandatory,

4.1.3 Place the probe in the stack, with
the tip of the probe positioned at the sam-
pling point; purge the sampling line. Draw a
sample into the analyzer. For emission rate
correction factor determination, immediate-
ly analyze the sample, as outlined in Sec- .
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tions 4.1.4 and 4.1,5, for percent CO, or per-
cent O,. If excess air is deslred, proceed gs
follows: (1) Immediately analyze the sample,
a8 in Sections 4.1.4 and 4.1.5, for percent
CO,, Oy, and CO; (2) determine the percent-
age of the gas that Is N, by subtracting the
sum of the percent CO,, percent O,, and per-
cent CO from 100 percent; and (3) calculate
percent excess air as outlined in Section 6.2,

4.1.4 ‘To Insure complete absorption of
the CO,, Oy, or if applicable, CO, make re-
peated passes through each absorbing solu-
tion until two consecutive readings are the
same, Severnl passes (three or four) should
be made between readings. (if constant
readings cannot be obtalned after three con-
secublve readings, replace the absorbing so-
lution.)

4.1.6 After the enalysis Iz compleled,
leak-check (mandatory) the Orsat analyzer
once ageln, s described In Section 5. For
the results of the analysis to be valld, the
Orsat analyzer must pass this leak test
before and after the analysis, Nore.—Since
this single-point, grab sampling and analyt-
feal procedure in normally conducted in con-
junction with a singie-point, grab sampling
and analytica)l procedure for a pollutant,
only one anslysls is ordinarily conducted.
Therefore, great care must be taken to
obtaln a valid sample and analysis, Al-

“though In most cases only CO, or O, is re-
quired, it Is recommended that both CO,
and O, be measured, and that Citation § in
the Biblography be used to valldate the
analytical data,

4.2 Single-Point, Integraied
and Annlyiical Proceduye.

'4,2.) The sampling point In the duct
shall be loented as specified {n Section 4.1.1.

4,2.2 Lesk-check (mandatory) the flexi-
ble bag as in Section 2.2.6. Set up the equip-
ment as shown In Flgure 3-2. Just prior Lo
sampling, leak-check (mandatory) the train
by placing a vacuum gauge at the condenser
inlet, pulling a vacuwrn of 8. least 250 mm IHg
(10 in, Og), plugging the outlet at the quick
disconnect, and then turning off the pump.
‘The vacuum shall remain stable for at least
0.5 minute, Bvacuate the flexible bag. Con-
nect the probe and place iU in the stack,
with the tip of the probe positioned at the
sampling point; purge the sampling line,
Next, connect the bag and make sure that
all connections are tight and lealk {ree,

4.2,3 Sample at s constant rate, or as
speclfied by the Administrator. The sam-
pling run must be simultaneous with, and
for the same total lengh of time as, the pol-
lutant emission rate determination. Collect
at least 30 liters (1.00 {t® of sample gas.
Smaller volumes may be collected, subject
to approval of the Administrator.

4,24 Obtain one integrated flue gas
sample during each pollutant emission rate
determination, For emission rate correction

Sampling

24

factor determination, analyze the sample
within 4 hours after it is taken for percent
CO, or percent O, (as outiined in Bections
4.2.6 through 4.2.7). The Orsat analyzer
must be leak-check (see Section b) before
the analysis, If excess alr i3 desired, proceed
as follows: (1) within 4 hours after the
sample is taken, analyze it (as In Sections
4.2,5 through 4.2.7) for percent CO,, O,, and
CO; (2) determine the percentage of the gas
that Is N, by subtracting the sum of the per-
cent CO,, percent O,, and percent CO from
100 percent; (3) calculate percent excess air,
as outlined In Section 6.2,

4.2.5 To Insure complete absorption of
the CO,, O, or If applicable, CO, make re-
peated passes through each absorbi,g solu-
tion until two consecutive readings are the
same, Beversl passes (three of four) should
be make between readings. (If constant
readings cannot be obtalned after three con-
secublive readings, replace the absorbing so-
lution.)

4.2.6 Repeat the snalysis until the fol-
lowing criteria are met:

4,2.6.1 Jror percent CO,, repeal the ana-
Iytical procedure until the results of any
three anaplyses differ by no more that (a) 0.3
percent by volume when CO, s greater than
4.0 percent or (b) 0.2 percent by volume
when CO, Is less than or equal to 4.0 per-
cent, Average the three acceptable values of
percent CO, and report the results to the
nearest 0.1 percent,

4.2.6.2 TFor percent O, repecat the pnalyt-
feal procedure until the results of any three
analyses differ by no more than (a) 0.3 per-
cent by voluimne when Q, Is less than 15.0
percent or (b) 0.2 percent by volume when
O, Is greater than or equal tu 15,0 percent,
Average the three acceplable values of per-
cent O, and report the results to the nearest
0.1 percent,

4.2,6.3 For percent CO, repeat the ang-
Ivtical procedure until the resulls of any
three analyses differ hy no more than 0.3
percent. Average the three acceptable
values of percent CO and report the results
to the nearest 0.1 percent,

4,27 After the analysis is completed,
leak-check (mandatory) the Orsat analyzer
once again, as described in Section 5, For
the results of the analysis to be valid, the
Orsat analyzer must puass this leak test
before an after the analysis, Note: Although
fn most Instances only CQ, or O, is required,
it is recommended that both CO, and O, be
measured, and that Citatlon 5 in the Bib-
lHography be used to validate the analytical
data,

4,3 Multi-Point, Integrated Sampling and
Analytical Procedure,

4.3.1 Both the minimum number of sam-
pling points and the sampling point location
shall be as specified in Section 3.3.1 of this
method. The use of fewer points than spect-




fied is subject to the approval of the Admin-
istrator.

4.3,2 Follow the procedures outlined in
Sections 4.2,2 through 4.2.7, except for the
following: Traverse nll sampling polnts and
sample at each point for an equel length of
time. Record sampling data as shown in
Figure 3-3.

b. Leak-Check Procedure for Orsal Analyzers

Moving an Orsat analyzer {requently
eauses it Lo leak, Therefore, on Orsal ana-
lyzer should be throughly leak-checked on
site before the flue gas ssmple is Introduced
into it. The procedure for leak-checking an
Orsat snslyzer is:

5.1.1 Bring the liquid level in each pl-
pette up to the reference mark on the capll-
Jary tubing snd then close the pipetie stop-
cock,

5.1.2 Ralse the leveling bulb sufficiently
to bring the confining liquid meniscus onto
the graduated portion of the buretie and
then close the manifold stopcock.

5.1.3 Record the meniscus position.

5.1.4 QObserve the menicus in the buretie
and the liguid level in the pipette for move-
ment over the next 4 minutes,

51.6 For the Orsat analyzer to pass the
leak-check, two conditions must be met.

6.1.5.1 The liquid level in each pipette
must not full below the bottom of the capil-
lary tubing during this 4¢-minute interval,

5.1,5.2 The meniscus in the burette must
not change by more than 0.2 ml duxing this
4.minute interval.

5.1.6 If the analyzer fails ihe leak-check
procedure, sll rubber connections and stop-
cocks should be checked until the cause of
the lesk s Identified. Leaking stopcocks
must be disassembled, cleaned, and re-
gressed, Leaking rubber connéctions must
be replaced, After the analyzer {s reassem-
bled, the Jeak check procedure must be re-
peated,

6. Calcwlatlions

6.1 Nomenclature,

M,=Dry molecular weight, g/g-mole (1b/lb-
mole),

. EA=Percent excess air.
9, CO,=Percent CO, by volume (dry basis).
2,0, = Percent. O, by volume (dry basis).
2,CO=Percent CO by volume (dry basis),
9. N,=Percent N; by volume (dry basis).
0.264 =Ratio of O, to N, in alr, v/v.

0.280 =Molecular welght of N, or CO, dlvld
ed by 100.
0,320 = Molecular

100.
0.440 = Molecular weight of CO, divided by
100,
6.2 Percent Excess Alr. Calculate the per-
cent excess air (if applicable), by substitut-
ing the appropriate values of percent O,

weight of O, divided by

CO, and N, (obtained from Section 4.1.3 or
4.2.4) into Equation 3-1,

r:-;.w_[ %0;—0.5%CO ]100
A =[0:264 %N, (%0, 0.5 5C0)
Iguation 3-1

Note.—The equation above assumes that
amblent, alr is used as the source of O, and
that the fuel does not contaln appreciable
amounts of N, (as do coke oven or blast fur-
nace gases). For those cases when apprecia-
ble amounts of W, are present (coal, ofl, end
natural gas do not contsin sppreciable
amounts of N,) or when oxygen enrichment
is used, alternate methods, subject to ap-
proval of the Administrator, are required.

6.3 Dry Molecular Weight. Use Equation
3-2 to caleulate the dry molecular weight of
the stack gas
My=0.440(%CO)+0.320(%0) +

0.280(% N, + %CO)
Bqguation 3-2

Note.—The above equation does not con-
sider argon in sir (about 0.9 percent, mole-
culars welght of 37.7). A negative error of
about 0.4 percent is Introduced. The tester
may opt to include argon in the analysis
using procedures subject to approval of the
Administrator.
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METHOD 4—DETERMINATION OF MOISTURE
CONTENT IN STACK GASES

1. Principle and Applicability

1.1 Principle. A gas sample s extracted
at a constant rate from the source; moisture
fs removed from the sample stream and de-
termined either volumetrically or gravime-
trically.
© 1,2 Applicabllity, This method is applica-
§ ble for determining the moisture content of
' stack gas,

T'wo procedures are glven, The first Is a
reference method, for accurate determina-
tions of molsture content (such as are
needed to calculate emlssion dats). The

~second s an approximation method, which
provides estimates of percent moisture to
ald In setting isokinetie sampling rates prior
to a pollutant emission mensurement run.

The epproximation method described

herein is only a supgested approach; alier-

netive means for approximating the mols-

ture content, e.g., drying iubes, wet bulb-dry
" bulb techniques, condensation techniques,
_stoichiomeltric calculations, previous experi-
¢ ence, ete., are also acceptable,

The reference method is often conducted

“simultanecusty with a pollutant emission
measurement run; when it Is, calculation of
percent isokinetic, pollutant emission rate,
ete,, for the run shall be based upon the re-
sults of the reference method or its equiva-
lent: these calculations shall not be based
upon the results of the approximation
melhod, unless the approximation method
s shown, to the satisfaction of the Adminis-
trator, U.S. Environmental Protection
Agency, to be capable of yielding results
within 1 percent H,O of the reference
method.

Hore,—The reference method may yleld
questionable results when applied to satu-
rated gas streams or to streams that contaln
water droplets. Therefore, when these con-
ditions exlst or are suspected, v second de-
termination of the moisture content shall
be made shnultaneously with the reference
method, as follows: Assume that the gas
stream Is saturated., Attach s temperature
sensor [capable of measuring to +1° C (2°
M) to the reference method probe, Measure
the stack gas temperature at ench traverse
point (see Section 2.2.1) during the refer-
ence method traverse; calculate the average
stack gas temperature, Next, determine the
molsture percentage, elther by: (1) using a
psychrometric chart and mnking appropri-
ste corrections If stack pressure is different
from that of the chart, or (2) using satura-
tlon vapor pressure tables. In cases where
the pyschrometric chart or the saturstion
vapor pressure tables are not applicable
(based on evaluation of the process), alter-
nate methods, subject to the approval of the
Administralor, shall be used.

- 2. Reference Method

The procedure described in Method § for
determining moisture content is acceptable
as a reference method.

2,1 Apparatus. A schematic of the sam-
pling train used in this reference method s
* shown In Flgure 4-1, All components shall
be malntained and calibrated sccording to
the procedure outlined in Method 5.
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f 2,1.1 Probe. The probe {s constructed of

i stalnless steel or glass tubfng, suffleiently
i heated to prevent water condensation, snd
iis equipped with a filter, elther in-stack
{{e.g., n plug of glass wool inserted Into the
‘end of the probe) or heated out-stack (e.g.,
: a8 described In Method 5), to remove partic-
s ular matter,

' When stack condltions permit, other
;metals or plastic tubing may be used for the
. probe, subject Lo the approval of the Admin-
Astrator.

i 2.1.2 Condenser. The condenser consists
cof four tmpingers connected in series with
‘ground glass, leak-free fittings or any simi-
arly leak-free non-contmminating (ittings,
The first, third, and fourth impingers shall
-be of the Greenburg-Smith design, modified
by replacing the tip with s 1.3 centimeter
(% Inch) ID glass tube extending to about
1.3 cm (% in.) from the bottom of the flask.
The second {mpinger shall be of the Green-
burg-Smith design with the standard tip.
‘Modifications (e.g.,, using flexible connec-
tions between the Impingers, using materi-
als other than glass, or using flexible
vacuum lnes to connect the filter holder to
the condenser) may be used, subject to the
approval of the Administrator.

The first two Impingers shall contain
known volumes of water, the third shall be
empty, snd the fourth shall contain s
known welght of 6- to 16-mesh indicating
type &illea gel, or equivalent deslccant. If
ithe silica gel has been previously used, dry
at 1756° C (3607 I') for 2 hours, New silica gel
may be used as received, A thermometer, ca-
pable of measuring temperature to within 1°
C (2° 1), shall be placed at the outlet of the
fourth fmpinger, for monitoring purposes,

Alternatively, any system may be used

~{subject to the approval ¢of the Administra-
tor) that cools the sample gas stream and
allows measurement of both the water that
has been condensed and the moisture leay-
ing the condenser, each to within 1 ml or 1
g. Acceptable means are to measure the con-
densed water, efther gravimetrically or volu-
metrically, and {o measure the moisture
leaving the condenser by: (1) monitoring the
temperature and pressure at the exit of the
condenser and using Dalton's law of partial
pressures, or (2) passing the sample gas
stream through a tared silica gel (or equiva-
lent deslceant) trap, with exit gases kept
below 20° C (68° ¥), and determining the
welght gain,

If means olther than silica gel are used to
determine the amount of molsture leaving
the condenser, it is recommended that silica
gel (or equivalent) still be used between the
condenser system and pump, to prevent
molisture condensation in the pump and me-
tering devices and to avolid the need to make
corrections for moisture in the metered
volume,

2.1.3 Cooling System. An ice bath con-
tainer and crushed lee (or equivalent) are
used Lo ald in condensing moisture.

2.1.4 Metering System., This system in-
cludes a vacuum gauge, leak-free pump,
thermometers capable of measuring tem-
perature to within 3° C (5.4* F), dry gas
meter capable of measuring volume to
within 2 percent, and related equipment as
shown In Pigure 4-1, Other metering sys-
tems, capable of maintaining o constant
sampling rate and determinlng sample gas
volume, may be vsed, subject to the approv-
al of the Administrator,

2.1.6 Barometer. Mercury, aneiold, or
other barometer capable of measuring at-
mospherie pressure to within 2.5 mm Hg
(0.1 in. Hg) may be used, In meny cases, the
barometric reading may be obtnined from a
nearby natlonal weather service station, in
which case the station value (which is the
absolute harometric pressure) shall be re-
quested and an adjustment for elevation dif-
ferences between the weather station and
the sampling point shall be applied at & rate
of minus 2.5 mm Hg (0.} in. Hg) per 30 m
(100 ft) elevation Increase or vice versa for
elevation decrense,

2.1.6 Gradusted Cylinder and/or Bal-
ance, These items are used to measure con-
densed watler and molsture caught in the
silica gel to within 1 ml or 0.5 g, Graduated
eylinders shall have subdivisions no greater
than 2 ml. Most laboratory balances are ca-
pable of welghing to the nearest 05 g or
less, These balances sre sultable for use
here.

2.2 Procedure, The followmg procedure
is written for a condenser system (such as
the Impinger system described In Section
2.1.2) incorporating volumetric analysis to
measure the condensed molsture, and silica
gel and gravimetric annlysis to measure the
moisture leaving the condenser,

2,2.1 Unless otherwise specified by the
Administrator, a minimum of eight traverse
points shall be used for circular stacks
having diameters less than 0,61 m (24 in.), a
minimum of nine points shall be used for
rectangular stacks having equivalent diame-
ters less than 0.61 m (24 in.), and a mint-
mum of twelve traverse points shall be used
in all other cases. The traverse points shall
be located according Lo Method 1. The use
of fewer points is subject Lo the approval of
the Administrator, Seclect a suitable probe
and probe length such that all traverse
points can be sampled. Consider sampling
from opposite sides of the stack (four total
sampling ports) for large stacks, to permit
use of shorter probe lengths., Mark the
probe with heat resistant tape or by some
other method to denote the proper distance
into the stack or duct for each sampling '
point. Place known volumes of water in the
first two impingers, Weigh and record the
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Figure 4-2. Field moisture determination- reference method.

28




welight of the silica gel to the nearest 0.5 g,
and transfer the sllica gel to the fourth Im-
pinger; alternatively, the silica gel may first
be transferred to the impinger, and the
weight of the silica gel plus impinger record-
ed,

2.2.2 Select n total sampling time such
that & minimum total gas volume of 0.60
scm (21 scf) will be collected, at a rate no
greater than 0.021 m¥/min (0.75 c¢fm), When
both moisture content and pollutant emis-
sfon rate are to be determined, the moisture
determination shall be simultaneous with,
and for the same total length of time as, the
pollutant emission rate run, vnless other-
wise specified in an applicable subpari of
the stanr, rds.

2.9.3 Set up the sampling train as shown
in Plgure 4-1, Turn on the probe heater and
(f applceble) the {iiter heating system to
temperatures of about 120° C (248° 1), to
prevent water condenszation shead of the
condenser; allow time for the temperatures
10 stabllize. Place crushed ice In the lce bath
container. It Is recommended, but not re-
quired, that a leak check be done, as follows:
PDisconnect the probe from the first im-
pinger or (if applicable) from the filter
holder. Plug the Inlet to the first impinger
(or fter holder) and pull a 380 mum (15 {n.)
Hg vacuum; a lower vacuum may be used,
provided that it is not exceeded during the
test. A leakage rate in excess of 4 percent of
the average sampling rate or 0.00057 m?/
min (0.02 ¢fm), whichever is less, {s unaccep-
table. Following the leak check, reconnect
the probe to the sampling traln,

2.2.4 During the sampling run, maintain
a sampling rate within 10 percent of con-

.uni rete, or a8 specified by the Adminis-
trator, For each run, record the dats re-
auired on the exsmple dats sheet shown In
Mgure 4-2, Be sure to record the dry gas
meler reading at the beginning and end of
each spmpling time increment and when-
ever sampling I8 halted, Take other appro-
priste readings at each sample point, at
least once during each time increment,

2.2.5 To begin sempling, position the
probe tip at the first traverse point, Imme-
diately start the pump and adjust the flow
to the deslred rate. I'raverse the cross sec-
tlon, sampling at each traverse poini for an
equan! length of time, Add more lce and, If
necessary, salt to maintain a temperature of
less 20° C (68° F) at the slifea gel outlet.

2.2.6 After collecting the sample, discon-
nect the probe from the filter holder (or
from the first impinger) and conduct a leak
check (mandatory) as described In Section
2.2.3. Record the leak rate, If the leakage
rate exceeds the allowable rate, the tester
shall either refect the test resulis or shall
correct the sample volume as In Sectlon 6.3
of Method 5. Next, measure the volume of
the molsture condensed to the nearest ml.
Determine the increase In weight of the
silica gel (or silica gel plus impinger) to the
nearest 0.5 g. Record this information (see
example data sheet, FPlgure 4-3) and calcu-
late the molsture percentage, as described in
2.3 below.

2.3 Calculations, Carry out the following
caloulations, retaining et leaslt one extra
decimal figure beyond that of the acquired
data. Round off flgures after final calcula-
tion,
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Figure 4 3. Analytical data - reference method.

2.3.1 Nomenclature.

B =TProportion of water vapor, by volume,
in the gos stream,

M o =Wolecular welght of water, 18.0 g/g-
mole (18.0 1b/1b-mole),

Pw=Absolute pressure (for thig method,
same as barometric pressure) at the dry
gas meter, mm Hg (in, Hg),

P,s=8tandard absolute pressure, 760 mm
Hg (29.92 in. Hg).

R=Ideal gas constant, 0.06236 (mm Iig)
(m*)/(g-mole) (*K) for metric units and
21.85 (in. Hg) (1t%/(b-mole) ¢'R) for
English units,

T..Txgbsolute temperature at meter, ‘K
‘R).

Tua=8tandard absolute temperature, 293°
K (528°R).

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

AV =Incremental dry gas volume measured
l?y dry gas meter at each traverse point,
dem (def),

Viwany=Dry gas volume measured by the dry
gas meter, corrected to standard condi-
tions, dsem \C/dscf)‘

Ve =Volume of water vapor condensed
corrected to standard conditions, scm
(scf),

Vewuay=Volume of water vapor collected In
silica gel corrected to standard condi-
tions, sem (scf),

V,=Final volume of condenser water, ml.

Vi=Initlal volume, if any, of condenser
water, ml,

Wi=Pinal weight of silica gel or silica gel
plus Impinger, g.

W=1Initlal welght of silica gel or silica gel
plus impinger, g.

Y =Dry gas meter calibration factor.

pe=Densily of water, 0.9982 g/ml (0.002201
Ib/ml).

2.3.2 Volume of water vapor condensed.

I OV Ve, BT
woetgll) /’..4.”4,
l\.l( Ve 1)

Fathtien § 1




- where;
- X,=0.001333 m*¥/ml for metric units
=0,04707 {£*/ml for English units
2,.3.3 Volume of water vapor collected In
silica gel.

(Wr-WHRTyw
Pl
=Ky e-- 1)

| wag (atd) =

Equatlon ¢ 2

where:

K ;=0,001335 m%/g for metric unlis
=0,04715 {13/ for Wnglish units

2.3.4 SBample gas volume,

(Pu)(Tew)
( Puhl ) ( Tm )

oy Vol
=K, T

Vm (atud) = VmY

Fauation 4-3

where;
K ,=0.3858 “¥X/mm Hg for metric units
©=1%.64 *R/in. Hg for English units

Note.~—If the post-test lead rate (Section
2.2.6) exceeds the allowable rate, correct the
value of V., In Bquation 4-3, as described In
Sectlon 6.3 of Method 5.

2.3.5 Moisture Content,

_ 1iurt {atl) + Vnru (atd)
VJN'C (etd) + ]f"“ (etd) + vm (std)
Bguation 4-4

Bo=

Wore.—In saturated or moisture droplet-
laden pgas streams, two calculations of the
moisture content of the stack gas shall be
made, one using a value based upon the
saturated conditions (see Section 1.2), and
another based upon the resulis of the im-
pinger analysis. The lower of these two
values of B, shall be considered correct,

2.3.6 Verificatlon of constant sampling
rate. For each time increment, determine
the AV .. Calculate the average. If the value
for any time increment differs from the
average by more than 10 percent, reject the
results and repeat the run,

3. Approximation Method

The approximation method described
below {5 presented only as a suggested
method (see Section 1.2),

3.1 Apparatus.

3.1.1 Probe, Stainless steel glass tubing,
sufficiently heated to prevent water conden-
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satfon and equipped with a filter (elther In-
stack or heated out-stack) to remove partic-
ulate matter. A plug of glass wool, Inserted
into the end of the probe, is a satisfactory

‘filter.

3.1.2 Impingers. Two midget impingers,
each with 30 ml capacity, or equivalent,

3.1.3 Ice Bath, Container and ice, to afd
in condensing moisture in impingers.

3.1.4 Drying Tube. Tube packed with
new or regenersted 6- to 16-mesh indicating-
type sillen gel (or equivalent desfccant), to
dry the sample gas and to protect the meter
and pump,

3.1.5 Valve, Needle valve, to regulate the
sample gas flow rate,

3.1,6 Pump. Leak-free, diaphragm {ype,
or equlvalent, to pull the gas sample
through the train,

3.1.7 Volume Meter. Dry gas meter, suffl-
clently accurate to measure the sample
volume within 2%, and calibrated over the
range of flow rates and conditions actually
encountered during sampling.

3.1.8 Rate Meter, Rotameter, Lo mensure
the flow range from 0 to 3 lpm (0 to 0,11
efrn).

3.1.9 Graduated Cylinder, 25 ml.

3.1.J0 Barometer. Mercury, anerold, or
other barometer, as described In Sectlon
2.1,5 above,

3.1,11 Vacuum Gauge. At least 760 mm
Hg (30 in. Hg) gauge, to be used for the sam-
pling leak check,

3.2 Procedure.

3.2.1 Place exactly 5 ml distilled water In

ench implinger,
Leak check the sampling train as follows:
Temporarily Insert a vacuum gauge at or
near the probe inlet; then, plug the probe
inlet and pull a vacuum of at least 250 mun
Hg (10 in. Hg). Note, the time rate of
change of the dry gas meter dial, alterng-
tively, a rotameler (0-40 cc/min) may be
temporarily attached to the dry gas meier
outlel o determine the leakage raie. A leak
rate not In excess of 2 percent of the aver-
age sampling rate is acceptable,

Nore.~Carefully release the probe inlet
plug before turning off the pump,
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3.2.2 Connect the probe, insert It into the
stack, and sample at a constant rate of 2
Ipm (0,071 cfm). Continue sampling until
the dry gas meter registers about 30 liters
(1.1 ft» or until visible liquid droplets are
carried over from the f{irst Impinger to the
second. Record temperature, pressure, and
dry gas meter readings as required by
Figure 4-5.

3.2.3 After collecting the sample, com-
bine the contents of the two impingers and
messure the volume to the nearest 0.5 ml,

3.3 Calculations, The calculation method
presented s deslgned to estimate the mols-
ture in the stack gas; therefore, other data,
which sre only necessary for accurate iols-
ture determinstions, nre not collected. The
following equations sdequately estimate the
molsture content, for the purpose of deter-
mining Isokinetic sampling rate settings.

$.3.1 Nomenclaiure,

B = Approximate proportion, by volume,
of water vapor in the gas stream leaving
the second impinger, 0.025.

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

Mo=Molecular welght of water, 18.0 g/g-
mole (18,0 1h/lb-mole).

Po=Absolute pressure (for this method,
same ns barometric pressure) at the dry
gas meter,

Pua=8tandard shsolute pressure, 760 mm
Heg (20.92 in, He),

R=Ides) gas constant, 0.06236 (mm Hg)
(m%/(g-mole) CE) for metric unlts and
23.85 (In, Hg) (fit9/1b-mole) CR) for Eng-

. Hsh units,

- Ta=Absolute temperature af meter, ‘K. CR),

Tue=Standard absolute temperature, 203° K
(528° R).

V,=Final volume of impinger contents, ml,

Vi=1Initial volume of impinger contents, ml,

Ve=Dry gas volume messured by dry gas
meter, der (def),

Vauay=Dry gas volume measured by dry gas
meter, corrected to standard conditions,
dscm (dsef).

Veeway=Volume of water vapor condensed,
correcied to standard conditions, scm
(se6). '

po=Density of water, 0.9982 g/ml (0.002201
Ib/mil).

Y =Dry gas meter calibration factor,

3.3.2 Volume of water vapor collected.
where:

Ve (Ve Vipu BTy
“r I’nl«lAlw
=KV VD
Fquation 4-5
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K,=0.001333 m*/ml for metric units
=0,04707 {t*/ml for English units,
3.3.3 QGas voluine,

e Pa [ Te
Vi (u.‘n="m('17.:|) (*7—.:')

- “'w! l)m
7‘"‘
Fquation 4-6

where:
K,=0.3858 "K/mm Hg for metric unils
=17.64 "R/in. By for English unu.s
3.3.4  Approximate moisture content.

Vie

Buam gy 0o B
Vu‘t'i" m(l‘l')-{

Vo 025
S Vi T 002

Equation 4-7

4, Calibration

4.1 Tor the reference method, calibrate
equipment as specified in the following sec-
tions of Method 6. Section 5.3 (mefering
systern); Sectlon 5.5 (temperature gauges),
and Section 5.1 (barometer)., The recom-
mended leak check of the metering system
(Section 5.6 of Metliod 5) also applies to the
reference method, For the approximation
method, use the procedures outlined in Sec- |
tion 5.1.1 of Method 6 to calibrate the me-
tering system, and the procedure of Method
i, Bection 5.7 to callbrate the barometer.
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METHOD 5—DETERMINATION OF PARTICULATE
EMISSIONS FROM STATIONARY SOURCES

1. Principle and Applicability

1.1 Principle. Paiticulate matter is with-
drawn isokinetically from the source and
collected on a glass fiber filler maintained
at a temperature in the range of 120+14° C
(24825 I) or such other temperature as
specifled by an applicable subpart of the
standards or approved by Administrator,
U.S. Environmental Protection Agency, for
n particular application. The particulate
mass, which Includes any material that con-
denses at or above the filtration tempera-
ture, Is determined gravimetrically after re-
moval of uncombined water.

1.2 Applleability. This method Is applica-
ble for the determinstion of particulate
emissions from stationary sources.

2, Apparalus

2.1 Sampling Traln, A schematlc of the
soempling train used in this method {s shown
in Pigure 5-1. Complete construction details
are glven In AFTD-0581 (Cliation 2 in Sec-
tion 7); commercinl models of this irain nre
also avallable. ¥or changes from APTD-
0581 and for nllowable modifications of the
train shown in Flgure 5-1, see the following
subsections,

The operating and malntenance proce-
dures for the sampling train are deseribed in
APTD-0576 (Citation 3 In Section 7). Since
correct usage I3 important in obtaining valld
results, all users should read APTD-0476
and adopt the operating and malntenance
procedures outlined In it, unless otherwise
specified herein, The sampling train con-
sists of the following components:

RATURE SENSOR IMPINGER TRAIN OPTIONAL, MAY RE REPLACED
BY AN EQUIVALENT CONDENSER

W1 __ prOBE
il
« , \TED A THERMOMETER . -
€T T TEMPERATURE HEATED AREA THERMOMETER
SENSOR \ “ | "
POiGT TURE // \ | FILTER HOLDER // - Sgtbé
PROBE STACK
\in P waLL !
f ‘ VACUUM
/ [ 2 LINE
REVERSETYPE | _y
PITOT TUBE | ’
I
PITOT MANOMETER
ORIFICE
VACUUM
GAUGE
MAIN VALVE
THERMOMETERS

DRY GAS METER. AIR-TIGHT
PUNP

Figure 5-1. Particulate-sampling train.
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2.1.1 Probe Nozzle. Stainless steel (318)
or glass with sharp, tapered leading edge.
The angle of taper shall be 30° and the
teper shall be on the outside to preserve a
constant internal diameter. The probe
nozzle shall be of the button-hook or elbow
design, uniess otherwise specified by the Ad-
ministrator. If made of stainless steel, the
nozzle shall be constructed from seamless
tubing: other materials of construction may
be used, subject to the approvsl of the Ad-
ministrator.

A range of nozzle slzes suitable for isokin-
etle sampling should be available, e.g., 0.32
o 1.27 em (% to % InJ)—or larger if higher
volume sampling irains are used—In-de di-
ameter (YD) nozzles in Increments of 0,16 cm
(e Inl), Bach nozzle shall be celibrated se-
cording to the procedures outlined in Sec-
tlon 6.

2.1.2 Probe Liner, Borosilicate or quariz

glass tubing with a heating system capable
of maintaining a gas temperature at the exit
end during sampling of 120+14° C (248::25°
), or such other temperature as specified
by an applicable subpart of the standards or
approved by the Administrator for a partic-
ular application, (The tester may opt to op-
ernte the equipment at a temperature Jower
than that speciiied.) Since the actual tem-
perature at the outlet of the probe Is not
usually monitored during sampling, probes
constructed according to APTD-0581 and
‘utillzing the calibration curves of APTD-
0596 (or calibrated according to the proce-
dure outlined in APTD-0576) will be consid-
ered acceptable,

Bither borosilicate or quartz glass probe

.up to about 480° C (900° ) quartz liners
shall be used for temperatures between 480
and 900° C (800 and 1,650° I"), Both types of
finers may be used al higher temperatures
than specified for short periods of time, sub-

ject to the approval of the Administrator.
The softening temperature for borosilicate
is 820°* C (1,508° ), and for quartz it Is 1,5600°
€ @332 1,

Whenever practical, every effort should
be made to use borosilicate or quartz glass
probe liners. Alternatively, metal liners
(e.z., 316 stainless steel, Incoloy 825,% or
other corrosion resistant metals) made of
seamless tubing may be used, subject to the
approval of the Adminlistrator.

2.1,3 Pitol Tube, Type S, as described in
Section 2.1 of Method 2, or other device ap-
proved by the Administrator. The pitot tube
shall be attached to the probe (as shown in
Figure 5-1) to allow constant monitoring of
the stack gas velocity, The impact (high

:Mention of trade names or specific prod-
uct does not constitute endorsement by the
Environmental Protection Agency.
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pressure) opening plane of the pitot tube
shall be even with or above the nozzle entry
plane (see Method 2, Figure 2-6b) during
sampling, The Type S pitot tube assembly
shall have a known coefflclent, determined
as outlined in Section 4 of Method 2.

2.1.4 Differentia Pressure Gauge. In-
clined manometer or equivalent device
(two), as described in Section 2.2 of Method
2. One manometer shall be used or velocity
head (Ap) resdings, and the other, for orifice
differentia pressure rendings.

2.1.5 Fllter Holder. Borosilicate glass,
with s gloss Tvit fllter support and a silicone
rubber gasket. Other materials of construe-
tion (e.g., stainless steel, Teflon, Viton) may
be used, subject to approval of the Adminis-
trator. The holder design shall provide n
positive seal against Jeakage from the out-
side or around the lflter, The holder shall
he attpched imrediately at the outlet of the
probe (or cyclone, it used).

2.1.6 Fllter Heating System. Any heating
system capable of maintaining s tempera-
ture around the filter holder during sam-
pling of 12014 C (248425° ), or such
other temperature as specified by an appli-
cable subpart of the standards or appinved
by the Administrator for a particular appll-
cation, Alternuiively, the tester may opt to
operate the equipment at a temperature
lower than that specified, A temperature
gauge capable of measuring temperature to
within 3* C (5.4° ) shall be Installed so that
the temperature around the filter holder
can be regulated and monitored during sam-
pling. Heating systermns other than the one
shown in APTD-0581 may be used.

2,11 Condenser. The {ollowing system
shall be used to determine the stack gas
moisture content: Four Impingers connected
in series with leak-free ground glass f{ittings
or any similar leak-free non-contaminating
fittings, The flst, third, and fourth im-
pingers shall be of the Greenburg-Smith
design, modified by replacing the tip with
1.3 em (% in.) ID glass tube extending to
about 1.3 cm (% in,) from the bottom of the
flask, The second impihger shall be of the
Gireenburg-Smith design with the standard
tip. Modlfications (e.z., using flexible con-
niections between the Impingers, using mate-
rials other than glass, or using flexible
vacuum lines Lo connect the filter holder to
the condenser) may be used, subject to the
approval of the Administrator. The first and
sccond Impingers shall contuin known quan-
tities of water (Section 4.1.3), the third shall
be empty, and the fourth shall contain a
known wefght of silica gel, or equivalent
desiccant. A thermometer, capable of meas-
uring temperture to within 1° C (2° ) shall
be placed at the outlet of the fourth im-
pinger for monitoring purposes,

Alternatively, any system that cools the
sample gas stream and allows measurement




of the water condensed and moisture leav-
ing the condepser, each to within1mlorlg
may be used, subject to the approval of the
Administrator. Acceptzble means are to
measure the condensed water elther gravi-
metrically or volumetrically and to measure
the moisture leaving the condenser by: (1)
monltoring the temperature and pressure at
the exlt of the condenser and using Dalton's
law of partial pressures; or (2) passing the
sample has stream through a tared silica gel
(or equivalent desiccant) trap with exit
gases kept below 20° C (68° F) and determin-
ing the welght galn,

1f means other than silice gel are used to
determine the amount of moisture l»aving
the condenser, it is recommended that silica
gel (or equivalent) still be used between the
condenser system and pump Lo prevent
moisture condensation in the pump and me-
tering devices and to avold the need to make
corrections for moisture in the metered
volume,

Note.~If a determination of the particu-
late matter collected In the impingers is de-
sired in additlon to moisture content, the
fmpinger system described above shall be
used, without modification. Individual
States or control agencies requiring this in-
formation shall be contacted as to the
sample recovery and analysis of the im-
pinger contents,

2.1.8 Metering System. Vacuum gauge,
leak-free pump, thermometers capable of
measuring temperature to within 3° C (5.4°
), dry gas meter capable of measuring
volume to within 2 percent, and related
equipment, as shown in Figurs 5-1. Other
metering systems capable of malntaining
sampling rates within 10 percent of isokine-
tle and of determining sample volumes {o
within 2 percent may be used, subject to the
approval of the Administrator. When the
metering system is used in conjunction with
a pitol tube, the system shall enable checks
of isokinetic rates.

Sampling treins utilizing metering sys-
tems designed for higher flow rates than
that decribed in APTD-05681 or APDT-0576
may be used provided that the specifica-
tjons of this method are met,

2.1.8 Barometer. Mercury aneroid, or
other barometer capable of measuring at-
mospheric pressure to within 2.6 ram Hg
(0.1 in. Hg). In many cases the barometric
reading may be obtained from a nearby na-
tional weather service station, in which case
the station value (which is the absolute
barometric pressure) shall be requested and
an adjustment for elevation differences be-
tween the weather station and sampling
point shall be applied at a rate of minus 2.5
mm Hg (0.1 in. Hg) per 30 m (100 {t) eleva-
tion increase or vice versa for elevation de-
crease,
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2.1.10 as Density Determination Equip-
ment. Temperature sensor and pressure
gauge, as described In Sections 2.3 and 2.4 of
Method 2, and gas analyzer, if necessary, as
described in Method 3. The temperature
sensor shall, preferably, be permanently at-
tached to the pitot tube or sampling probe
in a fixed conflguration, such that the tip of
the sensor extends beyond the leading edge
of the probe sheath and does not touch any
metal. Alternatively, the sensor may be at-
tached just prior to use In the field. Note,

"however, that if the temperature sensor is

attached In the field, the sensor must be
placed in an interference-free arrangement
with respect Lo the Type 8 pitot tube open-
ings (see Method 2, FPigure 2-T7). As n second
allernative, if a difference of not more than
1 percent in the average veloclly measure-
ment s to be Introduced, the temperature
gauge need not be ntlached to the probe or
pitot tube, (This alternative is subject to the
upproval of the Administrator,)

2.2 Sample Recovery. The
ftems are needed.

2,2.1 Probe-Liner and Probe-Nozzle
Brushes, Nylon bristle brushes with stain-
less steel wire handles. The probe brush
shall have extensions (at least as long as the
probe) of stalnless steel, Nylon, Teflon, or
similarly inert material. The brushes shall
be properly sized and shaped to brush out
the probe liner and nozzle.

2,22 Wash Bottles—Two. Glass wash
botlles are recommended; polyethylene
wash bottles may be used at the option of
the tester, it Is recommended that acetone
not be stored in polyethylene bottles for
longer than & month,

2.2.3 Glass Sample Storage Containers.
Chemically resistant, borosilicate glass bot-
tles, for acetone washes, 500 ml or 1000 ml,
Serew cap liners shall either be rubber-
backed Teflon or shall be constructed o as
to be leak-free and resistant to chemical
attack by acetone. (Narrow mouth glass bot-
tles have been found to be less prone to
lenkage.) Alternatively, polyethylene bottles
may be used,

2,24 Petri Dishes, For f{ilter samples,
glass or polyethylene, unless otherwise spec-
ified by the Administrator,

2.2.5 Graduated Cylinder and/or Bal-
ance, To measure condensed water to within
1 ml or 1 g, Gradusated cylinders shall have
subdivisions no greater than 2 ml, Most lab-
oratory balances are capable of weighing to
the nearest 0.5 g or less, Any of these bal-
ances s suitable or use here and in Section
2.3.4,

2.2.6 Plastic Storage Containers. Air-
tight containers to store silica gel.

2,2.1 PFunnel and Rubber Policeman. To
aid In transfer of silice gel Lo container; not
necessary if silica gel is weighed in the ficld.

following




2,28 Funnel, Glass or polyethylene, to
ald In sample recovery.

2.2 Analysis. For analysis, the following
cquipment is needed.

2.3.1 Glass Welghing Dishes,

2.3.2 Deslccator.

2.3.3 Anasalytical Balance. To measure to
within 0.1 mg.

2.3.4 Balsnce. To measure to within 0.5 g.

2.3.5 Beakers, 250 ml,

2.3.86 Hygrometer. To measure the rela-
tive humidity of the laboratory environ-
ment.,

2,81 Temperature Gauge., To
the temperature of the laboratory-
ment.,

3, Redadgenis

3.1 Sampling, The reagents used In sam-
pling are gs follows:

3.1.1 Pilters, Glass f{iber filters, without
organic binder, exhibiting at least 9.95 per-
cent efffclency (<0.05 percent penetration)
on 0.3anicron dioctyl phthalate smoke parti-
cles. The filter efficlency test shall be con-
ducted In accordance with ASTM standard
method D 2986-71, Test dats, from the sup-
plier's quality control program are suffi-
cient for this purpose.

3.1.2 Silica Gel. Indicating type, 6 to 16
mesh. If previously used, dry at 175° C (350°
) for 2 hours, New silica gel may be used s
recelved. Alternatively, other Ltypes of desic-
eants (equivalent or better) may be used,
subject to the approval of the Administra-
tor,

3.1.83 Water, When analysis of the mate-
rial caught in the impingers ‘s required, dis-
tilled water shall be used, Run blanks prior
to field use to eliminate a high blank on test
samples,

3.1.4 Crushed Ice.

3.1.5 Stopcock Greasse. Acetone-insoluble,
heat-stable silicone grease, This Is not neces-
sary If screw-on connectors with Teflon
sleeves, or simlilar, are used. Alternatively,
other types of stopcock grease may be used,
subject to the approval of the Administra-
tor,

3.2 Sample Recovery., Acelone-reagent
grade, 0,001 percent resldue, in glass bot-
tles—Is required. Acetone f{rom metal con-
tainers generally has a high resldue blank
and should not be used. Sometimes, suppli-
ers fransfer acetone to glass bottles from
metal contalners; thus, acetone blanks shall
be run prior to fleld use and only acetone
with low blank values (0,001 percent) shall
be used. In no case shall a blank value of
greater than 0.001 percent of the welght of
acelone used be subtracted from the sample
welght,

3.3 Analysis, Two reagents are required
for the analysis:

3.3.1 Acetone. Same as 3.2,

measure
2nviron-
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3.3.2 Deslcecant. Anhydrous calcium sul-
fate, Indicating type. Alternatively, other
types of deslceants 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 obtaln rell-
able results, testers should be tralned and
experienced with the test procedures.

4.1,1 Pretest Preparation. All the comno-
nents stiall be maintained and calibroted ae-
cording to the procedure described in
APTD-05%3, unless otherwise specified
herein,

Welgh seversl 200 to 300 g portlons of
sllica gel in alr-tight containers to the near.
est 0.5 g, Record the total weight of the
silica gel plus container, on esch container,
As an alternatlve, the sillca gel need not be
prewelghed, but may be welghed divectiy In
the impinger or sampling holder just prior
to train assembly,

Check fflters visually against light for fr-
regularities and flaws or pinhole leaks.
Label filters of the proper diameter on the
back side near the edge using numbering
machine ink., As an alternative, label the
shipping contalners (glass or plastic petr]
dishes) and keep the filters {in these contain-
ers at all times except during sampling and
welghing,

Desiccate the {ilters at 20+6.6° C (68+10°
™ and amblent pressure for at least 2
hours and welgh at intervals of al least 6
hours {o a constant weight, fLe, 0.5 myg
change from previous welghing; record re-
sults to the nearest 0.1 mg. During esch
welghing the filter must not be exposed to
the laboratory atmosphere for a period
grealer than 2 minutes and a relative hu-
midity above 50 percent, Alternatively
(unless otherwise specified by the Adminis-
trator), the filters may be oven dried at 105°
C (220° ) for 2 Yo 3 hours, desicented for 2
hours, and welghed. Procedures other than
those described, which account for relative
humidity effects, may be used, subject to
the approval of the Adminlstrator.

4.1.2 Preliminary Determinations. Select
the sampling site and the minimum number
of samnpiing points sccording to Method 1 or
as specified by the Administrator. Deter-
mine the stack pressure, temperature, and
the range of velocity heads using Meliod 2;
{t {8 recommended Lthat a leak-check of the
pitot lines (sece Method 2, Section 3.1) be
performed, Determine the moisture content
using Approximation Mecthod 4 or its alter-
natives for the purpose of making isokinetic
sampling rate settings. Delermine the stack
gas dry molecular welght, as described in
Method 2, Section 3.6, if integrated Method
3 sampling is used for molecular weight de-
termination, the integrated bag sample
shall be taken simultaneously with, and for
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the same toial length of time as, the partic-
ulate sample run,

Select a nozzle size based on the range of
velocity heads, such that it Is not necessary
to change the nozzle size in order to main-
tain isokinetic sampling rates. During the
run, do not change the nozzle size. Ensure
that the proper differental pressure gauge
is chosen for the range of velocity heads en-
countered (see Section 2.2 of Method 2).

Select a sujtable probe liner and probe
length such that all {raverse points can be
sampled, For large stacks, consider sampling
from opposile sides of the stack to reduce
the length of probes.

Select n tota) sampling time greater than
or equal to the minimum total sampling
time specified in the test procedures for the
specific industry such that (1) the sampling
iime per point is not less than 2 min (or
some greater time interval as specified by
the Administrator), and (2) the sample
volume taken (corrected to standard condi-
tions) will exceed the required minimum
total gas sample volume, The latter is based
on an approximate average sampling rate.

It I3 recornmended that the. . number of
minutes sampled at each point be an integer
or an integer plus one-half minute, in order
1o evold timekeeping errors. The sampling
time &t each point shall be the same,

In some cirumstances, e.g., batch cycles, it
may be nhecessary to sample for shorter
times at the traverse points and to obtain
smaller gas sample volurnes, In these cases,
the Administrator's approval must first be
obtalned.

4.1.3 Preparation of Collection Train.
During preparstion and assembly of the
sampling train, keep all openings where con-
tamlnation can oceur covered until just
prior to sssembly or untll ssmpling is about
to begin.

Place 100 ml of water in each of the first
two Impingers, leave the third impinger
empty, and transfer approximately 200 to
300 g of prewelghed sillea gel from its con-
tainer to the fourth impinger, More silica
gel may be used, but care should be taken to
ensure that it is not entrained and carried
out drom the jmpinger during sampling.
Place the container (n a clean place for Jater
use In the ssmple recovery, Alternsatively,
the welght of the siYfea gel plus lmpinger
may be determined to the nearest (.5 g and
recorded.

Using o tweezer or clean disposable surgi-
cal gloves, place 8 labeled (dentified) and
welghed filter in the filter holder. Be sure
that the filter Is property centered and the
gasket properly placed so as Lo prevent the
sample gas stream from circumventing the
filter. Check tbe filter for tears after assem-
bly Is completed.

When glass liners are used, install the se-
lected nozzle using a Viton A O-ring when
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stack temperatures are less than 280° C
(500° F') and an asbestos string gasket when
temperatures are higher. See APTD-0576
for detalls. Other connecting systems using
either 316 stainless steel or Teflon ferrules
may be used. When metal liners are used,
install the nozzle as above or by a leak-free
direct mechanical connection. Mark the
probe with heat resistant tape or by some
other method to denote the proper distance
into the stack or duct for each sampling
point,

Set up the train as in Figure 5-1, using (if
necessary) a very lght coat of silicone
grease on all ground glass jolnts, greasing
only the outer portion (see APTD-0576) to
nvold possibility of contamination by the
silicone grease. Subject to the approval of
the Administrator, a glass cyclone may be
used between the probe and iilter holder
when the total particulate cateh is expected
to exceed 100 mg or when water droplets are
present in the siack gas,

Place crushed ice around the impingers.

4.1.4 Leak-Check Procedures.
© 4.1,4.1 Pretest Leak-Check. A pretest
leak-check Is recommended, but not re-
quired. If the tester opts to conduct the pre-
test. leak-check, the following procedure
shall be used.

Alter the sampling train has been assem-
bled, turn on and set the filter and probe
heating systems at the desired operating
temperatures, Allow time for the tempera-
tures to stabilize. If a Viton A O-ring or
other leak-free connection iIs used in assem-
bling the probe nozzle to the probe liner,
leak-check the train at the sampling site by
plugging the nozzle and pulling & 380 mm
Hg (15 in, Hg) vacuum, .

Noro.—A lower vacuum may be used, pro-
vided that it is not exceeded during the test.

If an asbestos string is used, do not con-
nect the probe to the {rain during the leak-
check. Instead, leak-check the train by {irst
plugging the inlet to the filter holder
(cycone, if applicable) and pulling & 380 min
Hg (15 In, Hg) vacuum (see Nole immedinte-
ly above), Then cormect the probe to the
train and leak-check at about 25 mm Hg (1
in, Hg) vacuum; altcrnatively, the probe
may be Jeak-checked wiih the rest of the
sampling train, in one step, at 380 mm Hg
(15 in, Hg) vacuum. Leakage rates In excess
of 4 percent of the average sampling rate or
0,00057 m3*/min (0,02 ciin), whichever Is less,
are unacceptable,

The following lesk-check instructions for
the sampling train described in APTD-0576
and APTD-0581 may be helpful. Start the
pump with bypass valve fully open und
coarse adjust valve, completely closed. Par-
tially open the coarse andjust valve and
slowly close the bypass valve until the de-
sired vacuum is reached. Do not reverse di-
rection of bypass value; this will cause water
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to back up into the filter holder. If the de-
glred vacuum is exceeded, elther leak-check
at this higher vacuum or end the leak-check
as shown below and start over.

When the leak-check is completed, first
slowly remove the plug from the inlet to the
probe, filter holder, or cyclone (if applica-
ble) and immediately turn off the vacuum
pump, This prevents the water in the Im-
pingers from belng forced backward into the
filter holder and silica get from being en-
tralned backward into the third impinger,

4,1,4,2 Leak-Checks During Sample Run,
If, during the sampling run, a component
(e.g., {ilter assembly or impinger) change be-
comes unecessary, a leak-check shall be con-
ducted fmmediately before the change is
made, The leak-check shall be done accord-
fng to the procedure outlined in Section
4.1.4.1 above, except that {t shall be done at
a vacuum equal to or greater than the maxi-
mum value recorded up to that point in the
test. If the leakage rate Is found to be no
greater than 0.00057 m*/min (0.02 ¢fm) or 4
percent. of the average sampling rate
(whichever is less), the results are accept-
able, and no correction will need to be ap-
plied to the total volume of dry gas metered;
if, however, a hilgher leakage rate Is ob-
tained, the tester shall either record the
lesksge rate and plan to correct the sample
volume as shown in Section 6.3 of this
method, or shall vold the sampling rvun.

Immediately after component changes,
lenk-checks sre optional; If such leak-checks
sre done, the procedure outlined in Section
4,1.4.1 above shall be used.

4,1,4.3 Post-test Leak-Check, A leak-
check is mandatory at the conclusion of
ench sampling run, The leakcheck shall be
done In accordance with the procedures out-
lined in Section 4.1.4.1, except that 1t shall
be conducted at a vacuum equal to or great-
er than the maximum value reached during
the sampling run, If the leakage rate is
found to be no greater than 0.00057 m*/min
(0,02 ¢fim) or 4 percent of the average sam-
pling rate (whichever is less), the results are
ascceptable, and no correction need be ap-
plied to the total volume of dry gas metered,
1f, however, s higher leakage rate is oh-
tained, the tester shall elther record the
leéaknge rate and correct the sample volume

as shown In Section 6.3 of this method, or
shall vold the sampling run.

4.1.56 Particulate Train Operation.
During the sampling run, maintain an iso-
kinetic sampling rate (within 10 percent of
true isokinetic unless otherwise specified by
the Administrator) and a temperature
around the filter of 120+£14* C (248x25* ),
or such other temperature as specified by
an applicable subpart of the standards or
approved by the Administrator.

For each run, record the data required on
a data sheet such as the one shown In
Figure 5-2, 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 changes in
flow rates are made, before and after each
leak-check, and when sampling Is halted,
Take other readings required by Figure 5-2
at least once at each sample point during
cach time Increment and additional read-
ings when significant changes (20 percent
varlation in velocity head readings) necessi
tate additfonal adjustments in flow rate,
Level and zero the manometer. Because the
manometer level and zero may drift due to
vibrations and temperature changes, make
perfodic checks during the traverse.

Clean the portholes prior to the *est run
to minimize the chance of sampling deposit-
ed materinl, 'T'o begin sampling, remove the
nozzle cop, verify that the filter and probe
heating systemns are up to temperature, and
that the pliot tube and probe are properly
positioned. Position the nozzle at the first
traverse point with the tip peointing directly
into the gas stream. Immediately start the
pump and adjust the flow to isokinetic con-
ditions., Nomographs are available, which
ald in the rapld adjustment of the isokinetic
sampling rate without excessive computa-
tions. These nomographs are designed for
use when the Type S pitot tube coefficient
is 0.854:0.02, and the stack gas equivalent
density (dry molecular weight) is equal to
20+4, APTD-0576 detalls the procedure for
using the nomographs. If G, and Mg are out-
slde the above stated ranges do not use the
nomographs unless appropriste steps (see
Citation 7 In Section 7) sre taken to com-
pensate for the deviations.
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When the stack is under significant nega-
tlve pressure (helght of Impinger stem),
take care to 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,

When the probe Is in position, block off
the openings nround the probe and porthole
Lo prevent unrepresentative dilution of the
Fas stream,

Troverse the stack cross-section, as re-
qulred by Mothod 1 or as specified by the
Administrator, being careful not to bump
the probe nozzle into the stack walls when
sampling near the walls or when removing
or Inserting the probe through the port-
holes; this minimizes the chance of extract-
ing deposited material,

During the tesi run, make perfodic adjust-
ments to keep the temperature around the
filter holder at the proper level; add more
fce and, If necessary, salt Lo maintain s tem-
perature of less than 20° C (68° F) at the
condenser/silics gel outlet, Also, perfodical-
ly check the level and zero of the mano-
meter,

If the pressure drop acrosg (he filter be-
comes too high, making isokinetic sampling
difficult to maintain, the filter may be re-
placed In the midst of a sample run, It is
recommended that another complete filter
assembly be used rather than attempting to
change the filter {tself, Before u new filter
assembly Is installed, conduct a leak-check
(see Section 4.1.4,2), The total particulate
welght shall include the summation of all
iflter assembly catches,

A single train shall be used for the entire
sample run, except in cases where simulta-
neous sampling is required In two or more
separate ducts or at two or more different
locations within the same duct, or, in cases
where equipment fallure necessitstes a
change of trains, In all other situations, the
use of two or more trains will be subject to
the approval of the Administrator,

Note that when two or more tralns sre
used, scparate analyses of the front-half
and (if aspplicable) Impinger catches from
each train shall be performed, uniless identi-
cal nozzle sizes were used on all trains, In
which case, the front-half catehes from the
Individual trains may be combined (as may
the impinger catches) and one analysis of
front-half catch and one analysis of im-
pinger catch may be performed, Consult
with the Administrator for details concern-
ing the calculation of results when two or
more trains are used,

At the end of the sample run, turn off the
coarse ndjust valve, remove the probe and
nozzle from the stack, turn off the pump,

record the final dry gas meter reading, and
conduct a post-test leak-check, as outlined
In Sectlon 4.1,4.3. Also, leak-check the pitot
Hnes as described In Method 2, Section 3.1;
the lines must pass this leak-check, In order
to validate the velocity head data.

4.1.6 Calculation of Percent Isokinetic,
Calculate percent Isokinetic (see Calcula-
tions, Section 6) Lo determine whether the
run was valld or another test run should be
made. If there was difficulty in maintaining
fsokinetic rates due to source conditions,
consult with the Administrator for possible
varfance on the isokinetic rates.

4.2 Sample Recovery. Proper cleanup
procedure begins as soon as the probe is re-
moved from the stack at the end of the sam-
pling period. Allow the probe to cool,

When the probe can be safely handled,
wipe off all exlernal particulate matter near
the tip of the probe nozzle and place o cap
over it to prevent losing or gaining particu-
late matter. Do not cap off the probe Lip
tightly while the sampling train is cooling
down as Jhis would create a vacuum in the
filter holder, thus drawing water from the
Impingers into the fiiter holder,

Before moving the sample train to the
cleanup site, remove the probe from the
sample train, wipe off the silicone grease,
and cap the open outlet of the probe, Be
careful not to lose any condensate that
might be present, Wipe off the silicone
grease from the filter inlet where the probe
was fastened and cap it. Remove the umbili-
cal cord from the last impinger and cap the
fmpinger. If o flexible line is used between
the first impinger or condenser and the
filter holder, disconnect the line at  the
filter holder and let any condensed waler or
Hguid drain Into the impingers or condens-
er, After wiping off the silicone grease, cap
off the filter holder outlet and impinger
inlet. Either ground-glass stoppers, plastic
caps, or serum caps may be used Lo close
these openings. .

Transfer the probe and fllter-impinger as-
sembly to the cleanup area. This aren
should be clean and protected from the
wind so that the chances of contaminating
or losing the sample will be minimized.

Save o portlon of the acetone used for
cleanup as a blank, Take 200 m! of this ac-
etone directly from the wash bottle being
used and place it In & glass sarnple container
labeled “acetone blank.”

Inspect the train prior to and during dis-
assembly and note any abnormal conditions.
Treat the samples as follows;

Container No. 1. Carefully remove the
filter from the filter holder and place it in
its identified petri dish container. Use a pair
of tweezers and/or clean disposable surgical
gloves to handle the filter. If it is necessary
to fold the filter, do so such that the partic-
ulate cake is inside the fold. Carefully trans.
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fer to the petri dish any particulate matter
and/or filter fibers which adhere to the
“filter holder gasket, by using o dry Nylon
bristle brush and/or s sharp-edged blade,
Seal the contalner,

Container No. 2, Taking care to see that
dust on the outside of the probe or other ex-
terlor surfuces does not get Into the sample,
guantitatively recover particulate matter or
any condensate from the probhe nozzle,
probe fitiing, probe liner, and front half of
the filter holder by washing these compo-
nents with acetone and placing the wash In
s glass conisiner. Distilled water may be
used Instead of acetone when approved by
ithe Adminisiraior and shall be used when
specified by the Administrator; in these
ceses, save a water blank and follow the Ad-
ministrator's directions on analysls, Periorm
the scetone rinses as follows:

Cuarefully remove the probe nozzle and
clean Lhe instde surface by rinsing with ac-
etone from a wash bottle and brushing with
a Nylon bristle brush, Brush until the ac-
etone rinse shows no visible particles, after
which make a {inal rinse of the Inside sur-
face with acetone. :

Brush and rinse the Inside parts of the
Swagelok fitting with acetone in & similay
way until no visible particles remaln,

Rinse the probe liner with acetone by tiit-
Ing and rotating the probe while squirting
zeetone into 1ts upper end so tha: all inside
suriaces will be wetted with acetone. Let the
acetone drain from the lower end into the
sample container., A funnel (gluss or poly-
ethylene) may be used to ald on transfer-
ring lquid washes to the container., Follow
the acetone rinse with & probe brush. Hold
the probe in an Inclined position, squirt ac-
etone into the upper end as the probe brush
is belng pushed with a twisting action
ithrough the probe; hold a sample container
undernesth the lower end of the probe, and
catch any sacetone and particulate matter
which is brushed from the probe, Run the
brush through the probe three times or
more until no visible particulate matter is
carried out with the scetone or until none
remalns In the probe liner on visual inspec-
tfon., With stalnless steel or other metal
probes, run the brush through in the above
prescribed manner at least six times since
metal probes have small crevices In which
particulate matter can be entrapped. Rinse
the brush with acetone, and quantitatively
collect these washings in the sample con-
talner, After the brushing, make o final ac-
etone rinse of the probe as described above.

It I8 recommended that two people be

used to clean the probe to minimize sample
losses, Between sampling runs, keep brushes
clean and protected from contaminations.

After ensuring thst all joints have been
wiped clean of sllicone grease, clean the
inside of the front half of the filter holder
by rubbing the surinces with a Nylon bristle
hrush and rinsing with acetone, Rinse each
surface three ‘imes or more if needed to
remove visible partlculate, Make a final
rivise of thie brush and {ilter holder, Cazeful-
1y rinse outl the glass cyclone, slso (1 appli-
cable). After all acetone washings end par-
tfculate matter have been collected In the
sample contsiner, tighten the lid on the
sample container so that ncetone will not
leak out when it is shipped to the labora-
tory, Mark the helght of the fluld levcel to
determine whether or not leakage occured
during transport, Label the contsainer to
clearly identify its contents,

Container No. 3. Wote the color of the in-
dicating silica gel to determine {f it has been
completely spent snd make a notation of its
condition, Transfer the silica gel from the
fourth Impinger to its orlginal container
and seal. A funnel may make it easler to
pour the silica gel without spilling. A rubber
policeman may be used as an aid in remov-
Ing the sillca gel from the impinger, it Is not
necessary to remove the small amount of
dust particles that may adhere to the Im-
pinger wall and are difficult to remove,
Since the galn In welght Is to be used for
moisture calculations, do not use any water
or other liquids to transfer the silica gel. If
u balance s avallable in the field, follow the
procedure for container No. 3 in Section 4.3.

Impinger Water, Treat the impingers as
{follows; Make a notation of any color or
fim in the liguid catch., Mesasure the liguid
which Is in the first three impingers to
within #1 ml by using a graduated cylinder
or by welghing it to within £0,5 g by using a
balance (i one s availgble), Record the
volume or welght of lguid present., This in-
formation Is required to calculate the mols-
ture content of the effluent gas.

Discard the liguid after measuring and re-
cording the volume or welght, unless analy-
sls of the impinger catch Is required (see
Note, Section 2.1,7).

If a different type of condenser is used,
measure the ambunt of moisture condensed
either volumetrically or gravimetrically.

Whenever possible, containers should be
shipped in such & way that they remaln up-
right at all times,

4.3 Analysls. Record the data required on
a sheet such as the one shown in Flgure 5-3.
Handle each sample container as follows:

40




Plant_
Data
Run No.
Fitter No.

Amount liquid fost during transport

Acetone blank volume, ml

Reetone wash volume, mi

Acetone blank concentration, my/mg (equation 54

Acetone wash blank, mg (equation 5-5)

WEIGHT OF PARTICULATE COLLECTED,

CONTAINER mg
NUMBER
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN
1
2
. R o - e I
TOTAL e | el
Less aceione blank
Weight of pariiculate matier
VOLUME OF LIQUID
WATER COLLECTED
IMPINGER * SILICA GEL
VOLUME, WEIGHT,
ml, g
FINAL
INITIAL
LIOUID COLLECTED
TOTAL VOLUME COLLECTED g" m)

¥ CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT
INCREASE BY DENSITY OF WATER (1g/ml).

INCREASE, g
Figure 5-3. Analytical dala. 1g/ml

: VOLUME WATER, mi
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Conlainer No, 1. Leave the contents in the
shipping container or transfer the filter and
any loose particulate from the sample con-
talner Lo a tared glass welghing dish, Desic-
cate for 24 hours in a desiccator containing
anhydrous calcium sulfate., Welgh to a con-
stant weight and report the results to the
nearest 0.1 mg. For purposes of this Section,
4.3, the term “constant welght” means s, dif-
ference of no more than 0.5 mg or 1 percent
of total weight less tare weight, whichever is
greater, between two consecutive welghings,
with no less than 6 hours of desiceation
time between weighings.

Alternatively, the sample may be oven
drfed at 105° C (220° I") for 2 to 3 hours,
cooled In the desfceator, and welghed to a
constant welght, unless otherwise specified
by the Administrator. The tester may also
opt to oven dry the sample at 105° C (220°
) for 2 Lo 3 hours, weigh the sarnple, and
use this welght as o final weight.,

Container No. 2, Nole the level of llquid in
the container and confirm on the analysis
sheet whether or not leakage occurred
during transport. If a noticeable amount of
Jeakage has occurred, either void the sample
or use methods, subject Lo the approval of
the Administrator, to correct the final re-
sults. Measure the liquid in this container
elther volumetrically to %1 ml or gravime-
trically to +0,5 g. Transfer the contents to a
tared 250-ml beaker and evaporate to dry-
ness at ambient tempersture and pressure.
Deslceate for 24 hours and welgh to a con-
stan{ weight, Report the results to the near-

Container No. 3. Welgh the spent silica
gel (or silica gel plus Impinger) to the near-
est 0.5 g using a balance, This step may be
conducted in the field.

“dcelone Blank' Container. Measure nc-
etone In this container either volumentrical-
ly or gravimetrically. Transfer the acetone
to o tared 250-m)] besker and evaporate to
dryness at ambient temperature and pres-
sure. Desiccate for 24 hours and weigh to a
constant weight. Report the results to the
nearest 0.1 mg.

Nore—At the option of the tester, the
contents of Conlainer No. 2 as well as the
acetone blank container may be evaporated
at temperatures higher than ambient. If
evaporation is done al an elevated tempera-
ture, the temperature must be below the
boliing point of<the solvent; also, to prevent
“bumping,” the evaporation process must be
closely supervised, and the contents of the
beasker must be swirled occasionally to
maintain an even temperature. Use extreme
care, as acetone is highly flammable and
has a low flash point,

5, Calibration

Maintain a laboratory log of all calibra-
tions.

5.1 Probe Nozzle. Probe nozzles shall be
calibrated before thelr initial use in the
field. Using a micrometer, measure the
Inside diameter of the nozzle to the nearest
01,025 mm (0.001 in.). Make three separate
measurements using different diameters
ench time, and obtain the average of the
measurements, The difference between the
high and low numbers shall not exceed 0.1
mm (0,004 In,)., When nozzles become
nicked, dented, or corroded, they shall be
reshaped, sharpened, and recalibrated
before use, Each nozzle shall be permanent-
ly and uniquely identified.

5.2 Pitot Tube, The Type S pltot tube as-

sembly shall be calibrated according to the
procedure outlined in Section 4 of Method
2.
6.3 Metering 8ystem, DBefore fis Initial
use in the fleld, the metering system shall
be calibrated according to the procedure
outlined in APTD-0576, Instead of physical-
1y adjusting the dry gas meter dial readings
to correspond to the wet test meter read-
ings, calibration factors may be used to
mathematically correct the gas meter dial
readings to the proper values. Before cali-
brating the metering system, it is suggested
that a leak-check be conducted. For meter-
ing systems having diaphragm pumps, the
normal leak-check procedure will not detect
leakages within the pump. for these cases
the following leak-check procedure is sug-
gested: make s 10-minute calibration run at
0.0057 m */min (0.02 cfm); at the end o the
run, take the difference of th:o measured
wetl test meter and dry gas meter volumes,
divide the difference by 10, to get the leak
rate. The leak rate should not exceed
0.00057 m */min (0.02 cfm).

After each field use, the calibration of the
metering system shall be checked by per-
forming three calibralion runs at » single,
intermediate orifice setting (based on the
previous field test), With the vacuum set at
the maximum value reached during the test
series, To adjust the vacuum, insert a valve
between the wet test meter and the inlet of
the metering system. Calculate the asverage
value of the calibration factor, If the cali-
bration has changed by more than 5 per-
cent, recalibrate the meter over the full
range of orifice settings, as outlined In
APTD-05786.

Alternative procedures, e.g., using the ori-

fice meter coefficients, maybe used, subject

to the approval of the Administrator.

Note.—If the dry gas meler coefficlient
values obtained before and after a test
series differ by more than 5 percent, the
test series shall either be voided, or calcula-
tions for Lest series shall be performed using
whichever meter coeffictent value d.e.,
before or after) gives the lower value of
total sample volume.

T
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6.4 Probe Heater Calibration. The probe
heating system shall be callbrated before its
Initial use in the fleld according to the pro-
cedure outlined in APTD-0576. Probes con-
structed according to APTD-0581 need not
be calibrated if the calibration curves in
APTD-0576 are used.

65,6 Temperature Gauges. Use the proce-
dure in Section 4.3 o1 Method 2 to calibrate
in-stack temperature gauges, Dlal thermom-
eters, such as are used for the dry gas meter
and condenser outlet, shall be calibrated
agalnst mercury-in-glass thermometers.

5.6 Leak Check of Metering System
Shown in Figure §5-1, That portion of the
sampling train from the pump to the orifice
meter should be leak checked prior to initial
use and after each shipment. Leakage after
the pump will result in less volume belng re-
corded than is actually sampled. The follow-
ing procedure s suggested (see Ilgure 5-4).
Close the main valve on the meter box.

Insert n one-hole rubber stopper with
rubber tubing atached into the orifice ex-
haust pipe. Disconnect and vent the low slde
of the orifice manometer, Close off the low
stde oriiice tap, Pressurize the system to 13
to 18 cm (6 to 7 In.) water column by blow-
Ing Into the rubber tubing. Pinch off the
tubing and observe the manometer for one
minute. A loss of pressure on the mano-
meter Indicetes a lenk in the meter: box,
leaks, If present, must be corrected,

5.7 Barometer, Calibrate against & mer-
cury barometer.

6. Calculations

Carry out calculations, retaining at least
one extra decimal figure beyond that of the
acquired data. Round off figures after the
final cnleulation. Other forms of the equa-
tions may be used &s long as they glve equiv-
alent results,

vacuum

RUBEBER w BAUGE \
ICE PASS VALVE

STOPPER ORIFICE BY-PASS VALVE N\

RUBBER
TUBING

%

ST

, CLOSED”
BLOW INTD TUBING .
URTIL MANORETER M?Thzéng
WEADS 5T0 7 INCHES . ) SLOS
WATER COLUMN ORIFICE DRY TEST METER A
MANOWIETER FUMP

Figure 5-4. Leak check of meter box,
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¢.1 Nomenclature

A, =Cross-sectlonal area of nozzle, m?* (ft",

Bu.=Water vapor in the gas stream, propot-
tlon by volume,

C,=Acetone blank residue concentration,
mg/g.

¢, =Concentration of particulate matter in
stack gas, dry basis, corrected to stand-
ard conditions, g/dscm (g/dscf),

I="Percent of isokinetic sampling.

L.=Maximum sacceptable leakage rate for
elther a pretest lesk check or for a leak
check following a component change;
equal to 0.0057 m¥/min (0.02 cfm) ar 4
percent of the average sampling rate,
whichever Is less.

Li=1ndividual leakage rate observed during
the leak check conducted prior to the
“imr eomponent change (i=1, 2, 3...n),
m?¥/ min (cfm),

L,=Leakage rate observed during the post-
test leak check, m?*/ min (cfm),

s =Total amount of particulate matter col-
lected, meg.

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

jna=ass of residue of acteone after evapo-
ration, mg.

P,.,=Barometric pressure at the sampling
site, mun Hg (in, Hg). .
Py=Absolute stack gas pressure, mm Hg (In,

Hg).

P,a=8tandard absolute pressure, 760 mimn
Hg (29.92 in, Hg).

R=1Ideal gas constant, 0,06236 mm Hg-m?*/
*K-g-mole (21.85 in, Hg-ft*/°R-1b-mole).

T..=Absolute average dry gas ineter tem-
perature (see Flgure 5-2), "K (‘R).

T,=Absolute nverage stack gas femperature
(see Pigure 5-2), "K (°R).

Ta=5tandard absolute temperature, 203° K
(528" R).

V,=Volume of acetone blank, ml,

Vao=Volume of acetone used in wash, ml,

Vie="Total volume of liguid collected in im-
pingers and sllica gel (see Figure 5-3),
mil,

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

Vaway=Volume of gas sample measured by
the dry gas meter, corrected to standard
conditions, dscm (dscf).

Vooy=Volume of water vapor in the gas
sample, corrected lo standard condi-
tions, scm (scf),

v =Stack gas veloclty, calculated by Method
2, Equation 2-9, using data obtained
from Method 5, m/sec ({t/sec).

W, =Welght of residue In acetone wash, mg.

Y=Dry gas meter calibration factor,

AH=Average pressure differentinl across
the orifice meter (see Flgure 5-2), mm
H,0 (in. H,0).

pa=Density of acetone, mg/ml (sce label on
bottle).

pe=Density of water, 0.9982 g/ml (0,002201
Ib/mb),

0="Total sampling time, min.

0,=Sampling time interval, from the begin-
ning of a run until the first component
change, min.

0=Sampling time Interval, between two
successive component changes, begin-
ning with the interval between the first
and second changes, min,

0,=8ompling t'me Interval, from the f{inal
(n' component change untll the end of
the sampling run, min,

13.6=8pecific gravity of mercury.

60=8Sec/min, :

100 =Conversion to percent,

6.2 Average dry gas meter temperature
and averpge orifice pressure drop. See data
sheet (Figure 5-2).

6.3 Dry Gas Volume, Correct the sample
volume measured by the dry gas meter to
standard conditlons (20° C, 760 mm Hg or
68° I, 29.92 In, Hg) by using Equation 5-1,

, L AH
Pt

4 Tll
Ve ey =V} (7‘»!> Py

m

Py 4 (AH[13.0)
T

Equation -1

:Kﬂ/my

where;
¥,=0.3858 " /mm Hg for metric units
=17.64 *R/in. Hg for Bnglish unlts

Nore.—Equsation 5-1 can be used as writ-
ten unless the lenkage rate ohserved during
any of the mandatory lesk checks (l.e., the
post-test leak check or leak checks conduct-
ed prior to comppnent changes) exceeds L.
If L, or, exceeds L,, Equation 6-1 must be
modified as follows:

(1) Case I, No component changes msde
during sampling run, In this case, replace
Vi In Bquation 5-1 with the expression:

Va— (L, — La)0}

(b) Case II. One or more component
changes made during the sampling run. In
this case, replace V. In Equation 5-1 by the
expression:

["'m““ ( [/| - l;.,)o,

H
b Z (II."— Im)ai_‘ ( I‘l‘

I=9

Ilu )0,»]
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and substitute only for those leakage rates
(Ly or Ly) which exceed La.
6.4 Volume of water vapor.

Equation 5-2

A4 - w ] At '
Voan=e (57 ) (B2) = Kavic
w an

where:

K:=0.001333 m*/ ml for metric units
=0.04707 {t3/ml for English units,

6.5 Molsture Content,

A‘_'L(!“” -

"m (s1d) + "u'(um

Bua:

Equation H-3

Note.—In saturated or water droplet-
Jaden gas streams, two calculations of the
molsture content of the stack gas shall be
made, one from the impinger analysis
(BEquation 5-3), and a second from the as-
sumption of saturated conditions, The lower
of the two values of B. shall be considered
correct. The procedure for determining the
molisture content based upon assumption of
saturated conditlons is given In the Note of
Section 1.2 of Method 4. For the purposes of
this method, the average stack gas fempera-
ture from Migure 5-2 may be used to make
this determination, provided that the accu-
racy of the in-stack temperature sensor is
+1° C(2° )

100 T, KV + (1

6.6 Acetone Blank Concentration,

— Mg
Co_ V. Pa

Equation 5-4
6.7 Acetone Wash Blank,

Wa = Cn Vuw Pa
Equation §-5

6.8 Total Particulate Weight, Determine
the total particulate catch from the sum of
the welghts obtained from containers 1 and
9 less the acetone blank (see Figure 5-3).
Note.—Refer to Section 4.1.5 to assist in cal-
culation of results Involving two or more
filler assemblies or two or more sampling
tralns,

6.9 Particulate Concentration,

¢,=(0.001 g/mg) (ma/ Vi wuny)

Equation 5-6
6.10 Conversion Factors:

Multiply by

From To
sef mn? 0.02832
g/1? gr/it? 15.43
g/l /i 2,205x 107
g/l g/m?* 3531

6.11 Isokinetic Varition.
6.11.1 Calculation From Raw Data.

'mll f fm ) ( IJ"“{,—!AVA—}{/—I'x—.G*) ]

I 60

where! :
K;=0.003454 mm Hg—-m?*/ml-"K for metric
units.
=0,002669-in, Hg-1t*/ml-"R for Eng-
lish units. :

6.11.2 Calculation ¥From Intermediate
Valucs,
_ TdweaPugl00
T8 A, P, 60(1-8.,)
=K .,,_;71",’"(“") o
PV, AL (1 B,y
Equation j-38
where:

K,=4.320 for metric units

=0,08450 for English units.

6.12 Acceptsble Results. If 80 percent
< <110 percent, the results sre scceptable, If
the results are low in comparison to the
standard and [ Is beyond the acceplable
range, or, If Iis less than 90 percent, the Ad-
ministrator may opt to accept the results.
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ov, P, A, Equation 5-7
Use Citation 4 to make judgments, Other-
wise, reject the results and repeat the test.
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METHOD 6—DETERMINATION OF SULFUR DI1oX-
IDE EMISSIONS 'ROM STATIONARY SOURCES

1. Principle and Applicability

1.1 Principle. A gas sample is extracted
from the sampling point in the stack. The
sulfuric acld mist (including sulfur trioxide)
and the sulfur dioxide are separated. The
sulfur dloxide fraction i{s measured by the
barium-thorin titration method.

1.2 Applicability. This method is applica-
ble for the determination of sulfur dioxide
emisslons from stationary sources., The
minimum detectable limit of the method
has been determined to be 3.4 milllgrams

(mg) of 50,/m*(2,12x10-"1b/ft*. Although
no upper limit has been established, tests
have shown that concentrations as high as
80,000 mg/m?® of SO, can be collected effi-
clently in two midget impingers, each con-
taining 16 millfliters of 3 percent hydrogen
peroxide, at a rate of 1.0 Ipm for 20 minutes.
Based on theoretical calculations, the upper
concentration limit in a 20-liter sample I8
about 93,300 mg/ms,.

Possible Interferents are free ammonia,
water-soluble cations, and fluorides. The ca-
tlons and fluorides are removed by glass
wool filters and an Isc ropano! bubbler, and
hence do not affect the SO, analysls. When
samples nre being taken from a gas stream
with high concentrations of very find metal-
He fumes (such as in Inlets to control de-
vices), n high-efficiency gloss fiber filter

‘must be used in place of the glass wool plug

(i.e., the one in the probe) to remove Lhe
cation Interferents,

Free ammonia interferes by reacting with
80, to form particulate sulffle and by react-
ing with the Indicator. If free ammonia is
present. (this can be determined by knowl-
edge of the process and noticing white par-

" tleulate matter in the probe and isopropanol
“ bubbler), alternative methods, subject to

the approval of the Administrator, U.5, En-
vironmental Protection Agency, are re-

. quired.
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2.1 Sampling. The sampling traln Is
shown in Pigure 6-1, and component parts
are discussed below. The tester has the
option of substituting sampling equipment
descrlbed in Method 8 in place of the
midget Impinger equipment of Method 6.
However, the Method 8 train must be modi-
fled to Include a heated filter between the
probe and Isopropanol impinger, and the op-
eration of the sampling train and sample
analysis must be at the flow rates and solu-
tion volumes defined In Method 8.

The tester also has the option of deter-
mining S0, simultaneously with particulate
matter snd molsture determinations by (1)
replacing the water in o Method 5 impinger
system with 3 percent peroxide solution, or
(2) by replacing the Method 5 water im-
plnger system with & Method 8 {sopropanol-
filter-peroxide system. The analysls for SO,
must be consistent with the procedure in
Method 8.

2.1.1 Probe., Borosilicate glass, or staln-
less steel (other materials of construction
may be used, subject to the approval of the
Administrator), approximately 6-mm inside
diameter, with a heating system to prevent
water condensation and a filter (either in-
stack or heated outstack) to remove particu-
late matter, including sulfuric acld mist. A
plug of glass wool is a satisfactory filter.

2.1.2 Bubbler and Impingers. One mldget
bubbler, with medium-coarse glass frit and
borosilicate or quartz glass wool packed In
op (see Pigure 6-1) to prevent sulfuric scid
mist carryover, and three 30-ml ridget im-
pingers. The bubbler and midget Impingers
must be connected in series with leak-free
glass connectors. silicone grease may be
used, If necessary, to prevent leakage.

At the optlon of the tester, s midgef im-
pinger may be used in place of the midget
bubbler,

Other collection absorbers and flow rates
may be used, but are subject to the approval
of the Administrator, Also, collection effl-
clency must be shown to be st least 99 per-
cent for each test run and must be docu-
mented in the report, If the efficlency is
found to be acceptable after a series of
three tests, further documentation is not re-
quired. To conduct the efficlency test, an
extra absorber must be added and analyzed
separately, This extrs absorber must not
contain more than 1 percent of the total
50,

2.1.3 Glass Wool, Boroslilicate or quartz.

2.1.4 Stopcock Grease, Acetone-insoluble,
heatstable silicone grease may be used, If
necessary.

2.1,6 Temperature Gauge. Dial thermom-
eter, or equivalent, to measure temperature

. of gas leaving lmpinger train to within 1* C
@)
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2.1.6 Drying Tube, Tube packed with 8.
to 16-mesh indleating type silica gel, or
equivalent, to dry the gas sample and to
protect the meter snd pump. If the silica gel
has been used previously, dry at 1756* C (350*
) for 2 hours, New silica gel may be used as
received, Alternatlively, other types of decls-
sants (equivalent or better) may be used,
subject to approval of the Administrator.

2,17 Valve. Needle valve, to regulate
sample gas flow rate,

2.1.8 Pump. Leak-free diaphragm pump,
or equivalent, to pull gas through the train,
Install & small surge tank between the
pump and rate meter to eliminate the pulsa-
tion effect of the diaphragm pump on the
rotameter.

2.1.9. Rate Meter, Rotameter, or equiva-
lent, capable of measuring flow rate to
within 2 percent of the selected flow rate of
about 1000 ce/min,

2.1,10 Volume Meter, Dry gas meter, suf-
ficlently accurate to measure the sample
volume within 2 percent, calibrated at the
selected flow rate and conditions actually
encountered during sampling, and equipped
with a temperature gauge (dlal thermom-
eter, or equivalent) capable of measuring
temperature to within 3° C (5,4° F).

2.1.11 Barometer. Mercury, anerold, or
other barometer capable -of measuring at-
mospherlc pressure to within 2.5 mm Hg
(0.1 in. Hg). In many cases, the barometric
reading may be obtained from a nearby na-
tional westher service station, in which case
the station value (which Is the sabsolute
baromeiric pressure) shall be requested and
an sdjustment for elevation differences be-
tween the weather statlon and sampling
point shall be applied st o rafe of minus 2.5
mm Hg (0.1 In. Hg) per 30 m (100 ft) eleva-
tion increase or vice versa for elevation de-
crease.

2,112 Vacuum Gauge and Rotameter, At
least 760 mm Hg (30 in, Hg) gauge and 0-40
cc/min rotameter, to be used for leak check
of the sampling train.

2.2 Sample Recovey.

2,2.1 Wash bottles. Polyethylene or glass,
500 ml, two.

2.2.2 Storage Bottles, Polyethylene, 100
ml, to store Impinger samples (one per
sample).

2.3 Analysis,

2.3.1 Pipettes. Volumetric type, 5-ml, 20-
m! (one per sample), and 25-ml sizes,

2.3.2 Volumetric Flasks. 100-ml size (one
per sample) and 1000 ml size.

2.3.3 Burettes. 5- and 50-ml sizes.

2.3.4 Erlenmeyer Flasks. 250 ml-size (one
for each sample, blank, and standard).

2.3.5 Dropping Bottle, 125-ml size, to add
indicator.

2.3,6 Graduated Cylinder. 100-ml size,

2.3.7 Spectrophotometer, To measure ab-
sorbance at 352 nanometers.




3. Reagents

Unless otherwise indicated, all reagents
must conform to the specifications estab-
lished by the Committee on Analytical Rea-
gents of the American Chemliecal Soclety.
Where such specifications are not avallable,
use the best available grade.

3.1 Sampling.

3.1.} Water. Delonized, distilled to con-
form to ASTM specification D1193-74, Type
3, AL the option of the analyst, the KMnO,
test for oxidizable organic matter may be
omfiited when high concentrations of orpsn-
fe matier are not expecied Lo be present.

3.1.2 Isopropanol, 80 percent. Mix 80 ml
of Isopropanol with 20 ml of delonized, dis-
tilled water. Check each lo{ of isopropanol
for peroxide frnpurities as follows: shake 10
m] of isopropanol with 10 ml of freshly pre-
pared 10 percent potassium lodide solution.
Prepare a blank by similarly treating 10 ml
of distilled water. After 1 minute, read the
absorbance at 352 nanometers on a spectro-
photometer, 1f absorbance exceeds 0.1,
reject alcohol for use,

Peroxides may be removed from lsopro-
panol by redistilling or by passage through
a column of activated slumina; however,
reagent grade Isopropanol with suitably low
peroxide levels may be obtained from com-
merclal sources. Rejection of contaminated
lots may, therefore, be a more efficlent pro-
cedure,

3.1.3 Hydrogen Peroxide, 3 Percent.
Dilute 30 percent hydrogen peroxide 1.9 (v/
needed per sample). Prepare {resh daily,

3.1.4 Potassium lodide Solution, 10 Per-
cent. Dissolve 10,0 grams KI in delonized,
distilled water and dilute to 100 ml. Prepare
when needed.

3.2 Sample Recovery.

3.2.1 Water. Delonized, distilled, as in
3.1.1,

3.2,2 JIsopropanol, 80 Percent. Mix 80 ml
of isopropanol with 20 il of delonized, dis-
tiled water,

3.3 Analysls.
3.9.1 Water, Delonized, distilled, as in
3.1.1.

3.3.2 Isopropanol, 100 percent,

4.3.3 Thorin Indicator. 1-(o-arsonopheny-
1azo)-2-naphthol.3,6-disulfonic acid, diso-
dium salt, or equivalent. Dissolve 0.20 g in
100 m) of delonized, distilled water.

3.3.4 DBarlum Perchlorate Solution, 0.0100
N. Dissolve 1,95 g of barium perchlorate tri-
hydrate [Ba(ClO),-3H,0) in 200 m] distilled
water and dilute to 1 liter with isopropanol.
Alternatively, 1.22 g of {BaCl,.2H, 0] may be
used instead of the perchlorate, Standardize
as in Section 5.5,

3,3.5 Sulfurfic Acid Standard, 0.0100 N,
Purchase or standardize to +0.0002 N
agalnst 0.0100 N NaOH which has previous.

1y been standardized against potassium acid
phthalate (primary standard grade).

4, Procedure,

4.1 Sampling.

4,11 Preparation of collection train,
Measure 15 ml of 80 percent Isopropanol
into the midget bubbler and 15 ml of 3 per-
cent hydrogen peroxide into each of the
flrst two midget Impingers. Leave the final
midget {mpinger dry. Assemble the train as
shown fn Plgure 6-1. Adjust probe heater to
a temperature sufficient Lo prevent water
condensation, Place crushed ice and water
around the Impingers,

4.1.2 Lesk-check procedure. A leak check
prior to the ssmpling run is optional, how-
ever, & leak check after the sampling run is
mandatory, The leak-check procedure s as
follows: '

Temporarily attach a suitable (e.g., 0-40
cc/min) rotameter to the outlet of the dry
gas meter and place 8 vacuum gauge at or
near the probe Inlet. Plug the probe inlet,
pull 8 vaccum of at least 250 mm Hg (10 In,
Hg), and note the flow rate as indicated by
the rotameter. A leakage rate not In excess
of 2 percent of the average sampling rate s
acceptable,

Nore: Carefully release the probe Inlet
plug before turning off the pump.

It is sugpested (not mandatory) that the
pump be leak-checked separately, elther
prior to or after the sampling run, If done
prior to the sampling run, the pump leak-
check shall precede the leak check of the
sampling train described fmmediately above;
{f done after the sampling run, the pump
leak-check shall follow the train leak-check.
To leak check the pump, proceed as follows:
Disconnect the drying tube from the probe-
Impinger assembly, Place a vacuum gauge at
the Inlet to either the trylng tube or the
pump, pull 8 vacuum of 250 mm (10 In.) Hg,
plug or pinch off the outlet of the flow
meter and then turn off the pump. The
vacuum should remain stable for at least 30
seconds.

Other leak-check procedures may be used,
subject to the approval of the Adminstrator,
U.S. Environmental Protection Agency.

4.1.3 Sample collection. Record the inl-
tial dry gas meter reading and barometric
pressure, To begin sampling, position the tip
of the probe at the sampling point, connect
the probe {o the bubbler, and siart the
pump, Adjust the sample flow to a constant
rate of approximately 1.0 liter/min as indi-
cated by the rotameter, Maintain this con-
stant rate (:£10 percent) during the entire
sampling run, Take readings (dry gas meter,
tempertures at dry gas meter and at im-
pinger outlet and rate meter) at least every
5 minutes, Add more ice during the run to
keep the temperture of the gases leaving
the last impinger at 20° C (68° I') or less. At
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the conclusion of each run, turn off the
pump, remove probe from the stack, and
record the final readings. Conduct a leak
check as in Section 4.1.2 (This leak check is
mandatory.) If a leak is found, vold the test
run, or use procedures acceptable to the Ad-
ministrator to adjust the sample volume for
the leskage. Drain the Ice bath, and purge
the remalning part of the train by drawing
clean ambient alr through the system for 156
minutes at the sampling rate.

Clean amblent alr can be provided by
passing alr through a charcoal filter or
through an extra midget impinger with 15
ml) of 3 percent H,0,. The tester may opt to
simply use amblient alr, without purifica-
tion,

4.2 Sample Recovery. Discorinect the im-
pingers after purging, Discard the contents
of the midget bubbler, Pour {the contents of
the midget Impingers into s leak-free poly-
ethylene bottle for shipmeni. Rinse the
three midget impingers and the connecting
tubes with delonized, distilled water, and
add the washings to the same storage con-
tadner, Mark the fluld level, Sen) and ldenti-
{y the sample contalner,

4.3 Sample Analysls, Note level of lquid

in container, and confirm whether any
sample was lost during shipment; note this
on analytical dats sheet. If a noticeable
amount of leakage has occurred, either vold
the sample or use methods, subject to the
approval of the Administrator, to correct
the final results,
* Transfer the contents of the storage con-
talner to a 100-m! volumetric flask and
dilute to exactly 100 ml with defonlzed, dis-
tilled water. Pipette a 20-ml aliquot of this
solution Into & 250-ml Erlenmeyer flask, ndd
80 m!l of 100 percent Isopropanol and two to
four drops of thorin indlestor, and titrate to
8 pink endpolnt using 0,0100 N barfum
perchlorate. Repent and aversge the titra-
tion volumes. Run a blank with each serles
of samples. Replicate titrations must agree
within 1 percent or 0.2 ml, whichever is
larger.

(Nore.—Protect the 00100 N  barlum
perchlorate solution from evaporation at all
times,)

6, Calibration

6.1 Metering System.

6,1.1 Initial Calibration. Before its initial
use in the fleld, first leak check the rmeter-
ing system (drying tube, needie valve, pump,
rotameter, and dry gas meter) as follows:
place o vacuum gauge at the Inlet to the
drylng tube and pull & vaccum of 250 mm
(10 In,) Hg; plug or pinch off the outlet of
the flow meter, and then turn-off the pump,
The vaccum shall remaln stable for at least
30 seconds. Carefully release the vaccum
gauge before releasing the flow meter end,

Next, calibrate the metering system (at
the sampling flow rate specified by the
method) as follows: connect an appropriate-
ly sized wet test meter (e.g., 1 liter per revo-
lution) to the Inlet of the drying tube, Make
three independent calibration runs, using at
least five revolutions of the dry gas meter
per run, Calculate the callbration factor, Y
(wet test meter calibration volume divided
by the dry gas meter volume, both volumes
adjusted to the same reference temperature
and pressure), for each run, and average the
results, If any Y value deviates by more
than 2 percent from the average, the meter-
ing system s unacceptable for use. Other-
wise, use the average as the callbration
factor for subsequent test runs,

5.1.2 Post-Test Calibration Check, After
each fleld test serles, conduct a calibration
check as in Section 5.1.) above, except for
the following varlations: (a) the leak check
Is not to be conducted, (b) three, v more
revolutions of the dry gns meter may be
used, and (¢) only two indepcndent runs
need be made, If the calibration factor does
not deviate by more than b percent from
the Initin] calibration factor (determined in
Section 5.1.1), then the dry gas meter vol-
umes obtained during the test serles are ac-
ceptable. If the calibration factor deviates
by more than 5 percent, recalibrate the me-
tering systern as in Section 5.1.1, and for the
calculations, use the calibration factor (ini-
tial or recallbration) that ylelds the lower
gas volume for each test run,

5,2 Thermometers. Callbrate
mercury-in-glass thermometers,

5.3 Rotameter. The rotameter need not
be callbrated but should be cleaned and
maintained according to the manufactu-
turer's instruction.

5.4 Barometer. Calibrate agalnst a mer-
cury barometer,

5.5 Barfum Perchlorate Solution. Stand-
ardize the barlum  perchlorate solution
against 25 ml of-standard sulfuric acld to
which 100 m! of 100 percent isopropanol has
been added,

8. Calculations

Carry out calculations, retaining at least
one extra declmal figure beyond that of the
sequired data, Round off figures after final
calculation,

6.1 Nomenclature,

Cue=Concentration of sulfur dioxide, dry
basls corrected to standard conditions,
mg/dsem (1b/dscf).

N=Normality of barfum perchlorate titrant,
milliequivalents/ml.

P, =Barometric pressure at the exit orifice
of the dry gas meter, mm Hg (In, Hg).
P,s=Standard absolute pressure, 760 mm

Hg (29.92 In, Hg).

Tw=Average dry gas meter asbsolute tem-

perature, 'K ("R),

against
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! App. A

T,s=Standard absolute temperature, 293* K
(528°* R),

Va=Volume of sample aliquot titrated, ml.

Va=Dry gas volume as measured by the dry
gas meter, dem (def).

Vauw=Dry gas volume measured by the dry
gas meter, corrected to standard condi-
tlons, dscm (dsef).

Vion=Total volume of solution in which the
sulfur dloxlde sample s contained, 100
ml, -

Vi=Volume of barlum perchlorate titrant
used for the sample, ml (average or rep-
lieate titrations),

Vo=Volume of barjum perchlorate titrant
used for the blank, ml.

Y=Dry gas meter calibration factor.

32.03=Equivalent welght of sulfur dioxide,

6.2 Dry sample gas volume, corrected to
standard conditions.

‘ a1 P 8t oy Vm I)mv
V’M(Md):‘fmy ('T[‘-‘—J) (~L<) ::I\,l} —,1:1—’"-

¥ s m

Equation 6-1

where:
K,=0.3858" K /mm Hg for metric units,
=17.64" R/In. Hg for English units.
6.3 Sulfur dloxlde concentration.

(Vi=Vy) N(YMJ&)
Vo

Vm(ud)

CBOZ =Ky
Equatlon 6-2
where: ’

K,=32.03 mg/meq. for metric units.

=7,061x 107 *1b/meq, for English units,
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METHOD 8—DETERMINATION OF SULFURIC
Acip MIST AND SULFUR DI10XIDE EMISSIONS
FRrOM S5TATIONARY SOURCES

1. Principle and Applicability

1.1 Principle. A gas sample s extracted
fsokinetically from the stack. The sulfuric
acld mist (including sulfur trioxide) and the
sulfur dioxide are separated, and both frac-
tions are measured seaprately by the
burfum-thorin titration method.

1.2 Applicabllity, This method is applica-
bie for the detemiiation of sulfuric acld
mist (necluding sulfur irioxide, and In the
shsence of otlier particulste matter) and
sulfur dioxlde emlissions from stationary
sources, Collnborative tests have shown that
ihe minbmum deteciable limits of  the
method are 0.05 milillgrams/cubic meter
(0,03> 107" pounds/cublc foot) for sulfur tri-
oxlde and 1.2 mg/m?® (0.74 1077 Ib/fL% for
sulfur dioxide, No upper limits have been es-
tablished. Based on theoretical calculations
for 200 milllters of 3 percent hydrogen per-
oxide solution, the upper concentration
Hmit for sulfur dioxide in a 1.0 m? (35.3 {t%
gas sample is about 12,500 mg/m?® (7.71x10°¢
1b/1t®. The upper limf{t can be extended by
fnereasing the guantity of peroxide solution
in the impingers.,

Possible Interfering agents of this method
are fluorides, free ammonis, and dimethyl
anfline, If any of these iInterfering agents
arc present (this con be determined by
knowledge of the process), siternative meth-

ods, subject to the approval of the Adminis-
trator, U, 8. B, P.A,, ire requlred.

lierable particnjate matter may be de-
termined along with 80, ind SO, (subject
to thie spproval of the Administrator) by in-
serting o heated glags fiber filter between
the probe mnd lsopronanol impinger (see
Sectlon 2.1 of method 6.) X this option Is
chosen, particulate snalysis is gravimetric
only: H.80, neld mist 1 net determined sep-
nrately.,

2 Apparatius

2.1 Sampling, A schematic of the sam-
pling train used In this method is shown In
Figure 8-1; it is simillar to the Method B
train except that the {iiter position s differ-
ent and the filter holder does not have to be
heated, Commercial models of this train are
avaiable. For those who desire to build thelr
own, however, complete construction detélls
ere described in APTD-0581, Changes from
the APTD-0581 document and nllowable
modifieations to Figure 8-1 are discussed In
the following subsections,

The operating and malntenance proce-
dures for the sampling train are described in
APTD-0576, Since correct usage is impor-
tant in obtaining valld results, all users
should read the APTD-05768 document and
adopt the operating and mainienance proce-
dures outlined In it, unless otherwise speci-
flcd herein, Furiher detalls wnd guldeitnes
on operatfon and malatenance are given in
Method b and should be read and {ollowed
whenever they nre applicable.

2.1.1 Probe Nozzle, Same ss Method b,
Scetion 2,1,1,

2.1,2 Probe Liner, Borosilicate or guartz
glass, with a heating system Lo prevent vigly
hle condensntion during sampling. Do neb.
use metal probe Hnery.

21,3 Pitot Tube, Same as Method b, Sea-
tion 2.1.3, 51
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2,1.4 Differential Pressure Gauge. Same
a8 Method 5, Section 2.1.4.

2,1,6 Filter Holder. Borosllicate glass,
with a glass frit filter support and a silicone
rubber gasket. Other gasket materials, e.g.,
Teflon or Viton, may be used subject to the
approval of the Administrator, The holder
design shall provide a positive seal against
leakage from the outside or around the
filter. The filter holder shall be placed be-
tween the flrst and second impingers. Note:
Do not heat the filter holder,

2.1.6 Impingers—Four, as shown in
Figure 8-1, The flrst and third shall be of
the Greenburg-Smith design with standard
tips. The second and fourih shall be of the
Greenburg-Smith deslgn, modified by re-
placing the insert with an approzimaltely 13
millimeter ¢0.5 In.) ID glass tube, having an
uneonstricted tip located 13 mm (0.5 in.)
from the bottom of the flask, Similar coliec-
tion systems, which have been approved by
the Administrator, may be used,

2,17 Metering System, Same as Method
5, Sectlon 2,1.8,

2,1.8 Barometer, Same a8 Method 5, Sec-
tion 2.1.9.

2.1.9 Gas Density Determination Equip-
ment, Same as Method §, Section 2.1.10,

21,10 Temperature Gauge. Thermom-
eter, or equivalent, to measure the tempera-
ture of the gas leaving the impinger train to
within 1* C(2*' F),

2.2 Sample Recovery.

2.2,1 Wash Bottles,
glass, 500 ml. (two).

2.2.2 Gradusted Cylinders. 250 ml, 1 liter.
(Volumetric flasks may also be used.

2.2.3 Storage Boliles, Leak-free polyeth-
lene bottles, 1000 ml size (Ywo for each sem-
piing run).

2,24 Trip Balance, 500-gram capacity, to
measure to +0.5 g (necessary only if a8 mols-
ture content analysis Is to be done).

2.3 Analysis,

2.3.1 Pipettes, Volumetric 25 ml, 100 ml,

2.3.2 Burette, 50 ml.

2.3.3 Erlenmeyer Flask, 250 ml, (one for
each ssmple blank and standard),

2.3.4, Graduated Cylinder. 100 ml,

2,35 Trip Balance, 500 g capacity, to
measure to £0.5g,

2.3.6 Dropping Bottle. To add Indicator
solution, 125-ml size,

3. Reagents

Unless otherwise indicated, all reagents
are to conform to the speciflcations estab-
lished by the Committee on Analytical Rea-
gents of the American Chemical Soclety,
where such specifications are avallable. Oth-
erwlse, use the best avallable grade.

3.1 Sampling.

3.1.1 Pilters, Same as Method 5, Section
3.1.1.

Polyethylene or
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3.1.2 Sllica Gel. Same as Method 5, Sec-
tion 3.1.2.

3.1.3 Water, Delonized, distilled to con-
form to ASTM specification D1193-74, Type
3. At the option of the analyst, the KMnO,
test for oxidizable organic matter may be
omitted when high concentrations of organ-
ic matter are not expected to be present.

3.1.4 Isopropanol, 80 Percent. Mix 800 ml
of {sopropanol with 200 ml of deionized, dis-
tilled water.

Nore.—Experience has shown that only
A.C.S. grade isopropanol s satisfactory.
Tests have shown that {sopropanol obtained
from commerical sources occasionally has
peroxide¢ Impurities that will cause errone-
ously hlgh sulfuric scld mist measurement,
Use the following test for detecting perox-
fdes in each lot of Isopropanol: Shake 10 ml
of the fsopropanol with 10 m) of freshly pre-
pared 10 percent poiassium lodide solution.
Prepare g blank by similarly treating 10 ml
of distilled water. After 1 minute, read the
absorbance on a spectrophotometer at 352
nanometers. If the absorbance exceeds 0.1,
the Isopropanol shall not be used, Peroxides
may be removed from lsopropanol by redis-
tilling, or by passage through & column of
activated slumina. However, reagent- rade
isopropanol with suitably low peroxide
levels is readily available from commercial
sources; therefore, rejection of contaminat-
ed lots may be more efflcient than following
the peroxide removal procedure,

3.1.5 Hydrogen Peroxide, 3 Percent.
Dilute 100 ml of 30 percent hydrogen perox-
fde to 1 lter with delonized, distilled water,
Prepare fresh dally.

3.1.6 Crushed Ice,

3.2 Sample Recovery.

3.2.1 Walter, Same as 3.1.3,

3.2.2 Isopropanol, 80 Percent. Same as
3.1.4,

3.3 Analysls,

3.3.1 Water, Same 83 3.1.3.

3.3.2 Isopropanol, 100 Percent.

3.3.3 Thorin Indicator, 1-(o-
arsonophenylazo) 2-naphthol-3, 6-disulfonic
ncid, disodium salt, or equivalent. Dissolve
0.20 g In 100 ml of delonized, distilled water.

3.3.4 Barlum Perchloriie (0.0100
Normal), Dissolve 1.95 g of barlum perchlor-
ate trihydrate (Ba(C10,);.3H,;0) in 200 ml
delonized, distilled water, and dilute to 1
lter with isopropanol; 1.22 g of barium chlo-
ride dihydrate (BaCl,.2H,0) may be used
Instead of the barium perchlorate. Stand-
ardize with sulfuric acld as in Section 5.2,
This solution must be protected against
evaporation at all times.

3.3.6 Sulfuric Acid Standard (0.0100 N).
Purchase or standardize to £0.0002 N
agninst 0.0100 N NaOH that has previously
been standardized against primary standard
potassium acid phthalate.

4. Procedure




4,1 Sampling.

4.1.1 Pretest Preparation. Follow the
procedure outlined In Method 5, Section
4.1.1; filters should be inspected, but need
not be desiccated, weighed, or Identified., If
the effluent gas can be considered dry, l.e.,
molisture free, the sliica gel need not be
welghed,

4.1.2 Preliminary Determinations, Follow
the procedure outlined In Method 6, Section
4.1.2,

4,1.3 Preparation of Collection Train,
Follow the procedure outlined in Method 5,
Bection 4.1.3 (except for the second para-
graph and other obviously inapplicable
parts) and use Figure 8-1 Instead of Figure
-1, Replace the second paragraph with:
Place 100 ml of 80 percent isopropanol in
the first Impinger, 100 ml of 3 percent hy-
drogen peroxide In both the second and
third impingers; retain a portion of each
reagent for used as a blank solution. Place
sbout 200g of silica gel in the fourth im-
pinger.

Nore.—~If moisture content Is to be deter-
mined by fmpinger analysis, welgh each of
the first three fmpingers (plus absorbing so-
lution) to the nearest 0.5 g and record these
welghts, The welght of the sillea gel (or
silien, gel plus container) must also be deter-
mined to the nearest 0.5 g and recorded.

4.1.4 Pretest Leak-Check  Procedure.
Follow the baslc procedure outlined in

‘Method b5, Section 4.1.4.1, noting that the

PLARY

probe heater shall be adjusted to the mini-

mum temperature required to prevent con-
densation, and also that verbage such as,
“...plugging the Inlet to the (fliter
holder . . ., shall be replaced by, *...
plugging the inlet to the first impinger ., .”
The pretest leak-check is optional.

4.1.5 Train Operation, Follow the basic
procedures outlined In Method 5, Section
4.1.5, in conjunction with the following spe-
cial instructions. Data shall be recorded on
a sheet similar to the one in Figure 8-2, The
sampling rate shall not exceed 0.030 m3*/min
(1.0 c¢fm) during the run, Perfodically during
the test, observe the connecting line be-
tween the probe and first impinger for signs
of condensation. If it does occur, adjust the
probe heater setting upward to the mini-
mum temperature required to prevent con-
densation. If component changes become
necessary during a run, a leak-check shall
be done immedlately before each change,
according to the procedure outlined in Sec-
tlon 4.1,4.2 of Method b (with appropriate
modifications, as mentioned In Section 4.1.4
of this method); record all leak rates. If the
leakage rate(s) exceed the specified rate,
the tester shall elther vold the run or shall
plan to correct the sample volume ss out-
lined In secilon 6.3 of Method 5. immed{ate-
ly after component changes, leak-checks are
optional, If these leak-checks are done, the
procedure outlined in Sectlon 4.1.4.1 of
Method 5 (with appropriate modifications)
shall be used.

STATIC PRESSURE, mm Hg (in. Hp)
AMBIERT TEMPERATURE

LDCATION

OPERATOR

DATE

RUKN NO.

o
SAMPLE BOX HO.
BRETER BOX ND,

BAROMEYRIC PRESSURE

ASSUMED MOISTURE, %

PROBL LERGTH, m (1)

NOZZLE IDENYIFICATION RO,

PROBE HEATER SETTING

AVERAGE CALIBRATED NOZZLE DIAMETER, emfin) .

METER A He LEAK BATE, m3/min, {efm)
CFACTOR PROBE LINER MATERIAL
PITOT TUBE COEFFICIENT, Cp — SCHEMATIC OF STAGK GROSS SEGTION  FILTER WO,
PRESSURE
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Figure 8-2, Fleld data,
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After turning off the pump and recording
the final readings at the conclusfon of each
run, remove the probe {rum the stack, Con-
duct a post-test (mandatory) leak-check as
in Sectlon 4.1,4.3 of Method 5 (with appro-
priate modification) and record the leak
rate, If the post-test leakage rate exceeds
the specified acceptable rate, the tester
shall elther correct the sample volume, as
outlined In Section 6.3 of Method 5, or shall
void the run. -

Drain the lce bath and, with the probe dis-
connected, purge the remaining part of the
train, by drawing clean amblent air through
the system for 15 minutes at the average
flow rate used for sampling.

NoTe~Clean ambient alr can be provided
by passing alr through a charcoal filter. &t
the optlon of the tester, ambient afr (with-
ouf clesning) may be used.

4.1.6 Calenlation of Percent Isokinetic.
ollow the procedure outlined in Method 5,
Section 4.1.6,

4.2 Sample Recovery. ‘

4.9.1 Container No. 1. If a molsture con-
tent analysis Is to be done, welgh the first
fmpinger plus contents to the nearest 0.5 ¢
and record this welght.

Tyansfer the contents of the flrst im-
pinger to & 250-ml graduated cylinder.
Rinse the probe, first impinger, all connect-
ing glassware before the filter, and the
front half of the filter holder with 80 per-
cent isopropanol, Add the rinse solution to
the cylinder, Dilute to 250 ml with 80 per-
cent isopropanol. Add the filter to the solu-
tion, mix, and transfer to the storage con-
tainer. Protect the solution against evapora-
tion. Mark the level of liquid on the con-
talner and {dentify the sample conizalner.

4.2.2 Container No. 2. if a moisture con-
tent analysis Is to be done, welgh the second
and third lmpingers (plus contents) to the
nearest 0.5 g and record these welghts. Also,
welgh the spent sillea gel (or sllica gel plus
impinger) to the neavest 0.5 .

Transfer the solutions from the second
and third tmpingers to a 1000-ml graduated
eylinder, Rinse all connecting glassware (In-
cluding back half of filter holder) hetween
the filter and silica gel lmpinger with defon-
{zed, distilled water, and add this rinse
water to the cylinder. Dilute to & volume of
1000 ml with delonized, distilled water.
Transfer the solution to a stornge container.
Mark the level of liquid on the contalner.
genl and ldentify the sample container,

4,3 Analysis,

Note the level of liquid in containers 1 and
9, and confirm whether or not any sample
was lost during shipment; note this on the
analytical data sheet. if a noticeable
amount of leakage has occured, elther void
the sample or use methods, subject to the

approval of the Adminlstrator, to correct
the final results.

4.3.1 Contalner No. 1. Shake the contain-
er holding the isopropanol solution and the
filter. If the filter breaks up, allow the frug-
ments to settle for and few minutes before
removing o, sample, Pipette a 100-ml aliquot
of this solution into a 250-ml Erlenmeyer
flask, add 2 to 4 drops of thorin indicator,
and titrate to a pink endpoint using 0.0100
N barium perchlorate, Repeat the titration
with a second allquot of sample and average
the titration values. Replicate titrations
must agree within 1 percent or 0.2 ml,
whichever Is greater,

4.3.2 Container No. 2. Thoroughly mix
the solution in ihe container holding the
contents of the second and third impingers.
Pipette a 10-ml aliquot of sample into & 250~
ml Erlenmeyer flask., Add 40 m! of isopro-
panol, 2 to 4 drops of thorin Indicator, and
titrate to s pink endpolnt using 0.0100 N
barlum perchlorate, Repeat the titration
with e second sllquot of sample and average
the titration values. Replicate tltrations
must agree within 1 perceni or 0.2 ml,
whichever Is greater.

4.3.3 Blanks. Prepare blanks by adding 2
to 4 drops of thorin indicator to 100 ml of 80
percent isopropanol. Titrate the blanks In
the same manner as the samples.

5, Calibration.

5.1 Calibrate equipment using the proce-
dures specified In the following sections of
Method 5; Section 5.3 (métering system),
Section 5.5 (termperature gauges); Sectlon
5.7 (barometer). Note that the recommend-
ed leak-check of the metering system, de-
seribed In Section 5.6 of Method 5, also ap-
plies to this method.

5.2 Standardize the barfum perchlorate
solution with 25 mi of standard sulfurie
acld, to which 100 ml of 100 percent {sopro-
panol has been added.

8, Calculalions

Note.~Carry out calculations retaining ai
least one extra decimal figure beyond that
of the acquired data. Round off flgures
after finnl calculation,

6.1 Momenclature.

A, =Cross-sectional area of nozzle, [GREC TN

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

Chuseos=Sulfuric acid (Including S0s) concen-
tration, g/dsem (1b/dscf).

C..s=Sulfur dioxide concentration, g/dscm
(Ih/dsci).

1=Percent of isokinetic sampling.

N=Normality of barium perchlorate titrant,
g equivalents/liter,

P,.,=Barometric pressure at the sampling
site, mm Hg (n. Hg).

P,=Absolute stack gas pressure, mm Hg (in.
Hg).
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we=Standard absolute pressure, 760 mm

.~ Hg (29.82 in, Hg).

Tw=Average absolute dry gas meter tem-
perature (see Figure 8-2), X (* R).

T.=Avernge absolute stack gas temperature
(see Plgure 8-2), K ("R).

T.s=5tandard absolute temperature, 293° X
(628° R).

" Ve=Volume of sample aliquot titrated, 100
ml for H,SO, and 10 ml for SO..

Vi =Total volume of liquid collected In im-
pingers and silica gel, ml,

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

Vaw=Volume of gas sample measured by
the dry gas meter corrected to standard
conditions, dscm (dsc!).

v =Average stack gas veloclity, calculated by
Method 2, Equation 2-9, using data ob-
tained from method 8, m/sec (ft/sec).

Viota=Total volume of solution in which the
sufuric acld or sulfur dioxlde sample is
contained, 250 ml or 1,000 ml, respective-
ly. ’

Vi=Volume of barlum perchlorate titrani
uead for the snmple, ml,

Vo=Volume of barium perchlorate titrant
used for the blank, ml,

Y Dyy gas meter calibration factor.

AM == Average pressure drop across oriflce
meter, mm (In.) H,0.

0:="Total sampling time, min,

13.6==8peclfic gravity of mercury.

60 =gec/min.

100=Conversion to percent.

6.2 Average dry gas meter tempersiure
and sverage orifice pressure drop. See data
sheet (Figure 8-2),

6.3 Dry Gas Volume, Correct the sample
volume measured by the dry gas meter to
standard conditions (20° C and 760 mm Hg
or 68° F and 29.82 In, Hg) by using Equation

B8-1.

PM,+(975‘2)

T (’rm) 13.6
& (s1d) " T ij

L

Puay+ (AH[13.0)

el Al
T

LEquation 8~1

=K\V.Y

where!

H,=0.3858 ‘K/mm Hg for metric units.
=17.64 *R/in., Hg for English units.
Note.~If the leak rate observed during

any mandatory leak-checks exceeds the

specified scceptable rate, the tester shall

either correct the value of Va in Equation 8-

1 (ns described in Section 6.3 of Method 5),

or shall invalldate the test run,

8.4 Volume of Water Vapor and Molsture
Content. Calculate the volume of water
vapor using Equation 5-2 of Method 5; the
welght of water collected In the Impingers

and silica gel can be directly converted to
milliiiters (the specific gravity of water is 1
g/ml). Calculate the molisture content of the
stack gas, using Equation 5-3 of Method 5.
The "Note" In Section 6.5 of Method 5 also
applies to this method. Note that if the ef-
fluent gas stream can be considered dry, the
volume of water vapor and moisture content
need not be calculated,

6.6 Sulfuric acld mist (ncluding SO.)
concentration,

N(Vi—Va) (‘{!,ffﬂ'—")

Vn (atd)

Ciuyao,= Ky

Equation 8-2

" where:

K,=0,04904 g/mlillicquivalent for metric
units,
=1.081x10"*1b/meq for English units,
6.6 Sulfur dloxide concentration,

Cooy=K; N(Vi=Vu) (%‘7‘;&‘)

Vn (etd)
Equation 8-3

where:

K,=0,03203 g/meq for metric units.
="7.061 X107 Ib/meq for English units.

6.7 Isokinetic Variation,

6.7.1 .Calculation from raw data.

=]00 TI[I(( Vlr+(Vm/, m) ler+AH/13~6)]

{
600V, P, A,
Equation 8~4
where:
K,=0,003464 mm Hg-m¥%ml-K for metric

units,
=0.002676 In. Hg-ft3/ml-°R for English
units,

6.9.2 Cplenlntion from Intermediate values.

TV e Porg 100
Ty, AP, 60 (1-B,,)
o . Tan (erd)

=Ks P, 4.0 (1-B..)

Equation 8-5

where:
Ky=4.320 for metric unlts,

=0.09450 for English units

6.8 Acceptable Results, If 80 percent I
110 percent, the results are acceptable, If
the results are low In comparison to the

" standards and I is beyond the acceptable

range, the Administrator may opt to accept
the results, Use Citation 4 in the Bibliogra-
phy of Method 5 to make judgments, Other-

. wise, reject the results and repeat the test.
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—Standards of Perform-
ance for Fossil-Fuel Fired Steoam
Gonerators

§60.40 Applicability and designation of
affected facility.

(2) The affected facilities to which
the provisions of this subpart apply
are;

(1) Bach fossil-fucl-fired steam gen-
erating unit of more than 73
megawalts heat input rate (250 million
Btu per hour), .

(2) Iach fossil-fuel and wood-resi-
due-fired steam generating unit capa-
ble of firing fossil fuel at a heat input
rate of more than 73 megawalts (250
million Btu per hour).

(b) Any change to an existing fossil-
fuel-fired steam generating unit to ac-
commuodate the use of cornbustible ma-
ierials, other than fossil fuels as de-
fined in this subpart, shall not bring
that unit under the applicability of
this subpart,

(¢c) Except as provided in paragraph
(d) of this section, any facility under
paragraph (a) of this section that com-
menced construction or modification
after Angust 17, 1971, is subject to the
requirements of this subpart.

(d) The requirements of
§8 60.44(a)X4), (a)B), (h) and (d), and
60.45(£)(4)vi) are applicable to lignite-
fired steam generating uniis that com-
menced construction or modification
after December 22, 1976. :

(Secs, 111, 114, and 301(a), Clean Air Acl;
Sec. 4(a) of Pub, L., 91-604, 84 Stat., 1683,
see. 2 of Pudb, L. 90-148, &1 Siat. 504 (42
U.8.C. 185%c-6, 1857¢(a), 7411, 5414, and
16010

{42 FR 37936, July 25, 1977, a5 amended at
43 FR 92178, Mar. 7, 1978)

§60.41 Definitions.

As used in this subpart, all terms not
defined herein shall have the ineaning
given them in the Act, and in Subpart
A of this part.

(a) “Fossil-fuel fired steam generat-
ing unit” means a furnace or boiler
used in the process of burning fossil
fuel for the purpose of producing
steam by heat transfer. .

(b) *“‘Iossil fuel” means natural gas,
petroleum, coal, and any form of solid,
liquid, or gaseous fuel derived from

such materials for the purpose of cre-
ating useful heat,

" (e) “Coal refuse” means waste-prod-
ucts of coal mining, cleaning, and coal
preparation operations (e.g. culm, gob,
etc.) containing coal, matrix material,
clay, and other organic and inorganic
material,

(d) “Tossil fuel and wood residue-
fired steam generating unit” means a
furnace or boiler used In the process
of burning fossil fuel and wood residue
{for tiie purposc of producing steam by
heat transfer.

(e) “Wood residue’ means bark, saw-
dust, slabs, chips, shavings, mill trim,

and other wood products derived from
wood processing and forest manage-
ment operations.

(f) “Coal” means all solid fuszls clas-
sified as anthracite, bituminous, subbi-
tuminous, or lignite by the American
Society for Testing Material. Designa-
tion D 388-66.

(Secs, 111 and 301(¢a), Clean Air Act, as
amended (42 U.S.C. 7411, 7414, and 7601)}

[39 FR 20791, June 14, 1974, as amended at
40 'R 2803, Jan. 16, 1975; 41 FR 51398, Nov.
22, 1976; 43 PR, 9278, Mar. 7, 1978]

§ 60.42 Standard for particulate matter.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any affected facility any gases which:

(1) Contain particulate matter in
excess of 43 nanograms per joule heat
inoput (0.10 1b per million Btu) derived
from fossil fuel or fossil fuel and wood
residue.

(2) Exhibit greater than 20 pcrcent
opacity exeept for one six-minute
period per hour of not more than 27
percent opacity.

(Sec, 111, 301(a), Clean Air Act as amended
(42 U.8.C, 7411, 7601))

[39 FR 20792, June 14, 1974, as amended at
41 FR 51398, Nov. 22, 1976; 42 'R 61531,
Dec. 5, 1877}

§ 60,43  Standard for sulfur dioxide,

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any affected facility any gases which
contain sulfur dioxide in excess of:

(1) 340 nanograms per joule heat
input (0.80 1b per million Btu) derived
from lquid fossil fuel or liguid fossil
fuel and wood residue,

(2) 520 nanograms per joule heat
input (1.2 Ib per million Btu) derived
from solid fossil fuel or solid fossil fuel
and wood residue,

(h) When different fossil fuels are
burned simultancously in any combi-
nation, the applicable standard (in ne/
J) shall be determined by proration
using the following formula;

PS,e=[¥(340) +2(520)1/y +2

where:

PS,.. is the prorated standard for sulfur
dioxide when burning different fuels si-
multaneously, in nanograms per joule
heat fnput derived from all fossil fuels
fired or from all fossil fuels and wood
residue fired,

¥ is the percentage of total heat input de-
rived from liquid fossil fuel, and

z is the percentage of total heat input de-
rived from solid fossil fuel.

(¢) Compliance shall he based on the
total heat input from all fossil fuels
burned, including gaseous fuels.




{39 FR 20792, June 14, 1974, as amended at
41 FR 51398, Nov, 22, 19761

§60.44 Standard for nitrogen oxides,

(2) On and after the date on which
the performance test required to be
conducted by §060.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere {rom
any affected facility any gases which

.contain nitrogen oxides, expressed as
NO; in excess of:

(1) 86 nanograms per joule heat
input (0.20 b per million Btu) derived
from gaseous fossil fuel or gaseous
fossil fue) and wood residue.

(2) 130 nanograms per joule heat
input (0.30 l1b per million Btu) derived
irom liguid fossil fuel or liguid fossil
fuel and wood residue,

(3) 300 nanograms per joule heal
input (0,70 b per million Btu) derived
from solid fossil fuel or solid fossil fuel
and woeod residue (except lignite or a
solid fossil fuel containing 25 percent,
by weight, or more of coal refuse).

(4) 260 nanograms per joule heat
input (0.60 1b per million Btu) derived
from lignite or lignite and wood resi-
due (except as provided under para-
graph (a)X5) of this section).

(5) 340 nanograms per joule heat
input (0.80 b per million Btu) derived
from lignite which {s mined in North
Dakota, South Dakota, or Montana
and which is burned in a cyclone-fired
unit,

(b) Except as provided under para-
graphs (¢) and (d) of this section,
when different fossil fuels are burncd
simultaneously in any combination,
the applicable standard (in ng/J) is de-
termined by proration using the fol-
lowing formula:

PSpox= W(260)4+2(86)+1(130)+2(300)
' Ww+ET+y+2
where:

PSyox=1s the prorated standard for nitro-
pen oxides when burning different
fuels simultaneously, in nanograms
per joule heat inpul derived from all
fossil fuels fired or from all fossil fuels

~and wood residue fired,

w=1s the percentage of total heat input
derived {rom lignite;

x=Iis the percentage of total heat input

. derived from gaseious fossil fuel;

y=is the percentagce of total heat input
derived from liquid fossil fuel; and

z={s the percentage of total heat input de-
rilved from solid fossil fuel (except lig-
nite).

(c) When a fossil fuel containing at
least 25 percent, by weight, of coal
refuse is burned in combination with
gascous, liquid, or other solid [ossil
fuel or wood resicue, the standard for
nitrogen oxides does not apply.

(d) Cvelone-fired units which burn
fuels containing at least 25 percent of
Yanite that is mined in North Dukots,
South Dakota, or Montana remain

1

i
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! gubject to paragraph (a)(5) of this sec-
" tion regardless of the types of fuel
. combusted in combination with that
i lignite.
(Secs. 111 and 301(a) of the Clean Air Act,
as amended (42 U.S.C. 7411, and 7601))

© 139 PR 20792, June 14, 1974, as amended at
¢ 41 FR 51398, Nov. 22, 1976; 43 FR 9278, Mar,
©1,1978)

8 60.45 Emission and fuel monitoring.

(a) Each owner or operator shall in-
stall, calibrate, maintain, and operate
continuous monitoring systems for
‘measuring the opacity of emissions,
‘'sulifur dioxide emissions, nitrogen
oxides emissions, and either oxygen or
carbon dioxide except as provided in
paragraph (b) of this section.

(b) Certain of the continuous moni-
toring system requirements under
paragraph (a) of this seclion do not
apply to owners or operators under
the following conditions:

(1) For a fossil fuel-fired steam gen-
erator thai burns only gaseous fossil
fuel, corntinuous monitoring systems
for measuring the opacity of emissions
and sulfur dioxide emissions are not
irequired.

(2) For a fossil fuel-fired steam gen-
erator that does not use a flue gas de-
sulfurization device, a continuous
monitoring system for measuring
sulfur dioxide emissions is not re-
quired if the owner or operator moni-
tors sulfur dioxide emissions by fuel

sampling and analysis under para- |

graph (d) of this section.

(3) Notwithstanding §60.13(b), in-
stallation of & continuous monitoring
system for nitrogen oxides may be de-
layed until after the initial perform-
ance tests under § 60.8 have been con-
ducted. If the owner or operator dem-
onstrates during the performance test
that emissions of nitrogen oxides are
less than 70 percent of the applicable
standards in § 60.44, a continuous mon-
itoring system for measuring nitrogen
oxldes emissions is not required. If the
initial performance test results show
that nitrogen oxide emissions: are
greater than 10 percent of the applica-
ble standard, the owner or operator
shall install a continuous monitoring
system for nitrogen oxides within one
year after the dale of the initial per-
formance tests under §60.8 and
comply with all other applicable moni-
toring requirements under this part,

(4) If an owner or operator does not
install any continuous monitoring sys-
tems for sulfur oxides and nitrogen
oxides, as provided under paragraphs
(b)Y 1) and (bX3) or paragraphs (b)(2)
and (bX3) of this section a continuous
monitoring system for measuring
eitlier oxygen or carbon dioxide Is not
required.

(¢) Yor performance evaluations
under § 60.13(c) and calibration chiecks
under §60.13(d), the following proce-
dures shall be used:

0ok BR




(1) Reference Methods 6 or 7, as ap-
plicable, shall be used for conducting
performance evaluations of sulfur
dioxide and nitrogen oxides continu-
ous monitoring systems.

(2) Sulfur dioxide or nitric oxide, as
applicable, shall be used for preparing
calibration gas mixtures under Per-
formance Specification 2 of Appendix
B to this part. .

(3) For affected facilities burning
fossil fuel(s), the span value for a con-
tinuous monitoring system measuring
the opacity of emissions shall be 80,
90, or 100 percent and for a continuous
monitoring sysiem measuring sulfur
oxides or nitrogen oxides the span
value shall be determined as follows:

(In parts per millfon)

Span valuc for  Span value for
sulfur dioxide nitrogen oxides

Fossil fuel

() 500
1,000 500
1,500 500

1,000v4- 1,500z 500(x-+ 141,000z

Not applicable,
where:
x=the fraction of total heat input derived
from gaseous fossil fuel, and
v=the fraction of total heat input derived
from liquid fossil fuel, and
. z=the fraction of totol heat input derived
from snlid fossil fuel.

(4) All span values computed under
paragraph (¢X3) of this section for
hurning combinations of fossil fuels
shall be rounded to the nearest 500
ppm., .

(8) For a fossil fuel-fired steam gen-
erator that simmultaneously burns fosgsil
fuel and nonfossil fuel, the span value
of all continuous monitoring systems
shall be subject to the Adminisorator's
approval,

(d) [Reserved] .

(e) For any continuous monitoring
system installed under parvagraph (a)
of this seclion., the f{ollowing conver-
sion procedures shall be used to con-
vert the continuous monitoring datla
fnto units of the applicable standards
mg/Jd, 1b/million Btu):

(1) When a continuous monitoring
system for measuring oxygen is select-
ed, the measurement of the paollutarnt
concentration and oxygen concentra-
tion shall each be on a consistent basis
(wet or dry), Alternative procedures
approved by the Administrator shall
be used when measurements are on a
wet basis., When measurements are on
a dry basis, the following conversion
procedure shall be used;

E=CF[20.9/20.9--percent O,1

where:

E, C, I, and %0, are determined under
paragraph (f) of this section.

(2) When a continuous monitoring
system {or measuring carbon dioxide is
selected, the measurement of the pol-
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lutant concentration and carbon diox-
ide concentration shall each be on a
consistent basis (wet or dry) and the
following conversion procedure shall
be used:

E=CF [100/percent CO.]

where;

E, C, F, and %CO, are determined under
paragraph () of this section.

(f) The values used in the equations
under paragraphs (e) (1) and (2) of
this section are derived as follows:

(1) E=pollutant emissions, ng/J (Ib/
million Btu),

(2) C=pollutant concentration, ng/
dsem (Ib/dscf), determined by multi-
plying the average concentration
(bpm) for each one-hour period by
4,15>10¢* M ng/dscm  per ppm
(2.69x107* M 1b/dscl per ppm) where
M=pollutant molecular weight, g/g-
mole (lb/lb-mole). M=64.0" for sulfur
dioxide and 46.01 for nitrogen oxides.

(3) %0, %CO;=o0oxygen or carbon
dioxide volume (expressed as percent),
determined with equipment specified
under paragraph (d) of this section,

(4) P, Fe=a faclor representing a
ratio of the volume of dry flue gases
generated to the calorific value of the
fuel combusted (), and a factor repre-
senting a ratio of the volume of
carbon dioxide generated to the calo-
rific value of the fuel combusted ("),
respectively., Values of P and F, are °
given as follows:

(1) For anthracite coal as classified
according to A.S.T.M. D 388-G6, F=
2..7123x 10747 dsem/J (10,140 dsef/mil-
ilion Btu) and F.=0.532X107Y scm
CO,/J (1,880 scf CO./million Btu).,

(i) For subbituminous and bitumi-
nous coal as classified according to
ASTN, D 28868, Fw=2 6837107
dsem/J (9,820 dsef/million Bitu) and
F.=0486x10"7" sem CO./J (1,810 scf
CO.;/million Btu).

(iii) For liquid fossil Ifuels including
crude, residual, and distiliate oils,
F=2476x10"7 dscm/J (9,220 dsef/mil-
lion Btu) and F.==0.384x 107 sem CO,/
J (1,430 scf CO./million Blu).

(iv) IPor gaseous fossil fuels, #=2.347
%107 " dsem/J (8,740 dscf/million Btu).
For natural gas, propane, axid butane
fuels, Fe=0.279x10"7 sem C0./J (1,040
sef CO./million Btu) for natural gas,
0.322x10~7 scin CO./J (1,200 scf CO,/
million Btu; for propane, and
0.338x 1077 scm CO,/J (1,260 sef CO,/
million Btu) for butane.

(v) For bark P=2,589%10"" dsecmm/J
(9,640 dscf/million Btu) and 1.=0.500
X1077 scmy CQO,/J (1,840 sef CO ./ mil-
lHon Btu), For wood residue other than
bark F=2492x10"7 dscia/J (9,280
dscf/million Btu) and I.=0.494% 107
sem COu/J (1,860 sef CO,./ million
Blu).

(vi) For lgnite coal as classified ace-
cording - {o  ASTM. D 388-66,
F=2069%10"" dsem/J (9900 dscf/mil-
Hon Btu) and F.=-0.516 % 10" scin CO,/
J (1920 sef CO./million Btu).




{5) The owner or operator may use
the following equation to determine
an F factor (dsem/J or dscf/million
Btu) on a dry basis (if it is desired to
calculate F on a wet basis, consult the

Administrator) or Fe factor (scm COy/
J. or scf CO:/million Btu) on either
basis in lieu of the F or F. factors spec-
‘ified in paragraph (£)(4) of this sec-
| tion:

¥ e GCV

| 20%10- (pet. C) |
GOV

Fc*‘%

(51 units)

B

10_5[227.2 (pet. 11) +95.5 (pet, C)+-35.6 {pct. S)4-8.7 (pet. N)—28.7 {pet. O))

_10%(3.64 0 Y +1.53(5C) +0.57(958) +0.14 (% N) —0.46(%0))

ooy
(Inglish units)

L 20.0.00.0)
Fe==Gav

(ST units)

=821 X300 (%)
< acv

(English units)

() H, C, 8, N, and O are content by
weight of hydrogen, carbon, sulfur, ni-
trogen, and oxygen (expressed as per-
cent), respectively, as determined on
the same basis as GCV by ultimate
analysis of the fuel [fired, wusing
A8 TM. method D3178-74 or D31T6
(solid fuels), or computed from results
using A.S.T.M. methods D1137-53(70),
D1945-64('13), or 1D1946-67(72) (gas-
eous fuels) as applicable.

(ii) GCV is ihe gross calorific value
(kJ/kg, Blu/lb) of the fuel combusted,
determined by the AS/T.M. test meth-
ods D2015-66C12) for solid fuels and D
1826-64(70) for gaseous fuels as appli-
cable,

(ifi) or affected facilities which fire
bolh fossil fuels and nonfossil fuels,
the F or F. valuc shall be subject to
the Administrator’s approval.

(G) Yor affected facilivies firing com-
binations of fossil fuels or fossil fuels
and wood residue, the & or F. factors
determined by paragraphs (£)(4) or
(£)(5) of this section shall be prorated
in accordance with the applicable for-
mula as foliows:

n

P35
v 1

n

N For Fe=3 0 N
i

where!

X,=the fraction of total heat input de-
rived from cach type of fuel (e.g. natu-
ral gas, bituminous coal, wood residue,
ete))

Fo or (Fo=the applicable F or F factor
for each fuel type determined in ac-

cordance with paragraphs (D) and
(£)(5) of this section,
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n=the number of fuels being burned in

combination,
(g) For the purpose of reports re-
quired under §60.7(c), periods of

excess emissions that shall be reported
are defined as follows:

(1) Opacily. Excess emissions are de-
fined as any six-minute period during
which the average opacity of emissions
exceeds 20 percent opacity, except
that one six-minute average per hour
of up to 27 percenl opacity need not
be reported.

(2) Sulfur dioxide. Excess emissions
for affected facilities are defined as:

(i) Any three-hour period during
which the average emissions (arithme-
tic average of three contiguous one-
hour periods) of sulfur dioxide as
measured by a continuous monitoring
system exceed the applicable standard
under § 60.43,

(3) Nitrogen oxides. Excess emissions
for affected facilities using a continu-
ous monitoring system for measuring

. npitrogen oxides are defined as any
three-hour period during which the
i average emissions (arithmetic averapge
of three contipuous one-hour periods)
exceed the applicable standards under
§ G0.44.
(Secs. 111, 114, and 301(a), Clean Air Act, 88
amended (42 U.S.C, 7411, 7414, and 7601))
140 FR 46256, Oct. 6, 1975 40 TR 59205,
Dce. 22, 1975, as amended nt 41 FR 51399,
Nov. 22, 1976; 42 'R 5946, Jan, 31, 1977 42
PR 41122, Aug. 15, 1977, 12 R 615317, Dec.
5, 19117 43 FR 9278, Mar. 7, 1978]

§ 604G Teut methods and procedures.

(2 The reference methods in Appen-
dix A of this part, except as provi(_lecl
in §60.8(h); shall be used lo determine




compliance with the standards as pre-
scribed in §§60.42, 60.43, and 60.44 as
follows:

(1) Method 1 {or selection of sam-
pling site and sample traverses,

(2) Method 3 for gas analysis to he
used when applying Reference Mecth-
ods 5, 6 and 7. :

(3) Method 5 for concentration of
particulate matter and the associated
moisture content.

(4) Method 6 for concentration of
SO, and

(5) Method 7 for concentration of
NO,. )
(b) I"'or Method 5, Method 1 shall be
used to select the sampling site and
the number of traverse sampling
points, The sampling time for each
run shall be al least 60 minutes and
the minimum sampling volurne shali
be 0.85 dsem (30 dscf) except that
smaller sampling limes or volumes,
when necessitated by process variables
or other factors, may be approved by
the Administrator. The probe and
filler holder heating systems in the
sampling train shall be set to provide a
gas temperature no greater than 433
K (320°F),

(c) For Methods 6 and 7, the sam-
pling site shall be the same as that se-
lected for Method 5. The sampling
point in the duct shall be at the cen-
troid of the cross section or at a point
no closer to the walls than 1 m (3.28

{t). For Method 6, the sample shall be
extracted at a rate proportional to the
gas veloeity at the sampling point,

(d) Tor Method 6, the minimum
sampling time shall be 20 minutes and
the minimomm sampling volume 0.02
dsem (0,71 dscf) for each sample, The
arithmetic mean of {Wwo samples shall
conslitute one run. Samples shall be
taken at approximately 30-minute in-
tervals,

(e) Yor Method 7, each run shall
consist of at least four grab samples
taken at approximately 15-minute in-
tervals, The arithmetic mean of {he

samples shall constitute the run value. .

(f) For each run using the methods
specified by paragranhs (a)(3), (a)4),
and (a)5) of this section, the emis-
sions expressed in ng/J (Ib/million
Btu) shall be determined by the fol-
lowing procedure:

E=CF(20,9/20.9 - percent O,)

where;

(1) E=pollutant emission ng/J b/
million Btu).

(2) C=pollutant concentration, ng/
dsem (b/dsct), determined by method
6,6,or1.

(3) Percent O.,=oxygen content by
volume (expressed as percent), dry
basis. Percent oxyizen shall be deter-
mined by using the intezraled or grab
sampling and analysis procedures of
Method 3 as applicable,

The sample shull be obtained as fol-
lows:

(1) FPor determination of sulfur diox-
ide and nitrogen oxides emissions, the
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oxygen sample shall be obtained si-
multaneously at the some poirnt in the
duct as used to obtain the samples for
Methods 6 and 7 determinations, re-
spectively {§60.46¢c)]. ¥or Method 17,
the oxygen sample shall be obtained
using the grab sampling and analysis
procedures of Method 3.

(i) For determination of particulate
emissions, tlie oxygen sampie shall be
obtained simultaneously by traversing
the auct at the same sampling location
used for each run of Method 5 under
paragraph (b) of this section. Method
1 shall be used for sclcction of the
number of traverse points except that
no more than 12 sample points are re-
quired.

(4) FP=a factor as determined in
paragraphs (I) (4), (5) or (6) of § 60.45.

(g) When combinations of {fossil
fuels or fossil fuel and wood residue
are fired, the heat input, expressed in
watts (Btu/hr), is determined during
each testing period by multiplying the
gross calorific value of each fuel fired
(in J/kg or Blu/ib) by the rate of each
fuel burned (in kg/sec or {b/hr). Gross

. calorific values are determined in ac-

cordance with A.S.T.M. methods D
2015-66¢72) (solid fuels), D 240-64(73)
(liquid fuels), or D 18256-64(7) (gascous
fuels) as applicable. The method used
to determince calorific value of wood
residue must be approved by the Ad-
ministrator. The owner or operator
shall determine the rate of fuels
burned during ecach testing period by
suitable methods and shall confirm
the rate by a material balance over the
steam generation system.

(Sec, 114, Clean Air aet as amended (42
U.B.C. 1414))

(40 FR 462568, Oct, 6, 1975, as amended at 41
FR 53199, Nov. 22, 1976]




—Standards of Performance
for Incinerators

§60.50 Applicability and designation of
affected fecility.

(a) The provisions of this subpart
are applicable Lo each incinerator of
more than 45 metric tons per day
charging rate (50 tons/day), which is
the affected {acility.

(b) Any facility under paragraph (a)
of this scction that commences con-
struction or modification after August
17, 1971, is subject to the requirements.
of this subpart,

(Secs, 111 and 301(¢a), Clean Air Act; sec. 4a)
of Pub. L. 91-604, 84 Stat, 1883; sce, 2 of
Pub, L. 90-148, 81 Stat. 504 (42 U.S.C. 1857c¢~
6, 1857g(2)))

[42 FR 37936, July 25, 1977]

§60.51 Definitions,

As used in this subpart, 2ll terms not
defined herein shall have the meaning
given them in the Act and in Subpary
A of this part.

(a) “Incinerator” means any furnace
used in the process of burning solid
waste for the purpose of reducing the
volume of the waste by removing com-
bustible matter,

(b) “Solid waste” means refuse, more
than 50 percent of which is municipal
type waste consisting of a mixture of
paper, wood, yard wastes, foed wastes,
plastics, leather, rubber, and other
combustibles, and noncombustible ma-
terials such as glass and rock.

(¢) "Day" means 24 hours.

136 FR 24877, Dec. 23, 1971, as amended at
39 FR 20792, June 14, 1974}

§60.52 Standard for particulate matler.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this part shall cause to be dis-
charged into the atmosphere from any

affected facility any gases which con- -

tain particulate matter in excess of
0.18 g/dscm (0.08 gr/dscf) corrected to
12 percent CO..

{39 ¥R 20792, June 14, 19741

§ 60.53 Monitoring of operations.

(a) The owner or operator of any in-
cinerator subject to the provisions of
this part shall record the daily charg-
ing rates and hours of operation.

(See. 114, Clean Air Act as amended (42
U.S.C. 14140

(35 I'R 20792, June 14, 1974}

§ 60.54 Test methods and procedures.

() The reference methods in Appen-
dix A to this part, excepl as provided
for in § 60.8(b), shall be used to deter-
mine compliance with the standard
prescribed in § 60.52 as follows:

(1) Mcthod 5 for the concentration
of particulate matter and the assocint-
ed moisture content;

(2) Method 1 for sample and velocity
traverses;

(3) Method 2 for velocity and volu-
metric flow rate; and

(4) Method 3 for gas analysis and
calculation of excess air, using the in-
tegrated sample technique.

(b) For Method 5, the sampling time
for each run shall be at least 60 min.
ules and the minimum sample volume
shall be 0.85 dsem (30.0 dsel) except
that smaller sampling times or sample
volumes, when nccessitated by process
variables or other factors, mav be ap-
proved by the Administrator.

(¢) If a wet scrubber is used, the gas
analysis sample shall reflect flue gos
conditions after the serubber, allowing
for carbon dioxide absorption by sam-
pling the gas on the scrubber inlet and
outlet sides according to cither the
procedure under paragrazhs  (¢)(1)
through (¢X5) of this section or the

‘procedure under paragraphs (e)X1),

(¢)(2) and (¢)X(6) of this section as fol-
lows: :

(1) The outlet sampling site shall be
the same as for the particulate matter
measurement. The inlet site shall be
selected according to Method 1, or as
specified by the Administrator,

(2) Randomly select 9 sampling
points within the cross-section at both
the inlet and outlet sampling sites. Use

" the first set of three for the {irst run,

the sccond set for the second run, and
the third set for the third run.

(3) Simultancously wilh cach partic-
ulate matter run, extract and analyze
for CO, an integrated gas sample ac-
cording to Method 3, traversing the
three sample points #nd sampling at
each point for equal increments of
time. Conduct the runs at bolh inlet
and outlet sampling sites.

(4) Measure the volumetric flow rate
at the inlet during each particulate
matter run according to Melhod 2,
using the full number of traverse
points, For the inlet make two full ve-
locity traverses approximately one
hour apart during each run and aver-
age the results. The outlet volumetrie
flow rate may be determined from the
particulate matter run (Method 5).

(5) Calculate the adjusted CO, per-
centage using the foliowing equation:

(% CONy=(% COsy (Qui/ Quo)

whetre:

(% CO,)q Is the adjusted CO, percentage
which removes the effect of CO, absorp-
tion and dilution air,

(% COy)y is the percentage of CO, meas-
ured before the scrubber, dry basis,

Qg is the volumetric flow rate before the
scrubber, average of two runs, dscf/min
(using Method 2), and

Q. is the volumetric flow rate after the
scrubber, dscf/min (using NMethods 2
and 5),

(6) Alternatively, the following pro-
cedures may be substituted for the
procedures under paragraphs (¢) (3),
(4), and (5) of this section:

(1) Simultanecously with each partic-




ulate matter run, extract and analyze
for CO,, O, and N, an integrated gas
sample according to Method 3, travers-
ing the three sample points and sam-
" pling for equal increments of time at
each point, Conduct the runs at both
the inlet and outlet sampling sites.

(i) After completing the analysis of
the gas sample, calculate the percent-
age of excess air (% EA) for both the
inlet and outlet sampling sites using
cquation 3-1 in Appendix A to this
part,

(iiiy Calculate the adjusted CO, per-
cenlage using the following equation:

(% COs) et = (% COy) s [100+(% E‘A)n“]

100+ (% EAY.

where:!
(% COu)y is the adjusted outlet CO, per-
centage,
(% CO.)y Is the percentage of CO, meas-
ured before the serubber, dry basis,
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(% EA), is the percentage of excess air at
the inlet, and ’

(% EA), is the percentage of excess air at
the outlet. N

(d) Particulate matter emnissions, ex-
pressed in g/dscm, shall be corrected
to 12 percent CO; by using the follow-
ing formula:

cnw=12¢/% CO,

where:

¢y is the concentration of partliculate
matter corrccted to 12 percent CO,, ¢ is
the concentration of particulate matter
as measured by Method 5, and 9 CO, is
the percentage of CO, as measured by
Method 8, or when applicable, the ad-
justed outlet CO, percentage as deter-
mined by paragraph (c) of this cection.

(Sec. 114, Clean Air Act as amended (42
U.S.C. 7414))
[39 FR 20%93, June 14, 19741




- ~Standards of Performance
‘fof Poriland Cement Plants

j §60.60 Applicability and designation of
I affected facility,

(a) The provisions of this subpart
are applicable to the following affect-
ed facilities in portland cement plants:

" Kiln, clinker cooler, raw mill system,
finish mill system, raw mill dryer, raw
material storapge, clinker storage, fin-
ished product storage, conveyor trans-
fer points, bagging and bulk loading
and unloading systems.

(h) Any facility under paragraph (a)
of this section that commences con-
struction or modification after August
117, 1971, is subject to the requirements
of this subpart.

(Becs. 111 and 301(a) of the Clean Alr Act;
sec, 4(a) of Pub, L. 91-604, 84 Stai. 1683; scc.
2 of Pub, L. 90-148, 8) Stat, 504 (42 U.S.C,
1857c-6, 1857g(a)))

142 IR 31936, July 25, 19711

i

§60.61 Definitions.

As used in this subpart, all terms not,
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

() “Portland ceraent plant” means
any facility wmanufacturing portland
cement by either the wet or dry proc-
ess,

{36 ¥R 248717, Dec. 23, 1971, as amended at
39 FR 20793, June 13, 19743 .

§ 60.62 Standard for particulate matter,

(a) On and after the date on which
-the performance fest required to be
conducted by $60.8 is completed, no
owner or operator subject to Lhe provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any kiln any gases which:

(1) Contain particulate matter in
excess of 0.15 kg per metric ton of feed
(dry basis) to the kiln (0.30 Ib per ton).

(2) Exhibit greater than 20 percent
opacitby.

(b) On and after the date on which
the performance test required to Le
conducted by §60.8 is completed, no
owner or operator subjeet to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any clinker cooler any gases which:

(1) Contain particulpte matter in

excess of 0.050 kg per metric ton of

feed (dry basis) to the kiln (0,10 1b per
ton).

(2) Wxhibit 10 percent opacity, or

greatoer,

.

which exhibit 10 peréent opacity, or
greater.
[39 FR 20793, June 14, 1974, as amended at

39 FR 39874, Nov, 12, 1974; 40 FR 46258,
Oct. 6, 1975]

§ 60.63 Monitoring of operations.

(a) The owner or operator of any
portland cement plant subject to the
provisions of this part shall record the

- daily production rates and kiln feed

rates.

(Sec, 114, Clean Air Act as amended (42
U.S.C. 1414))

[39 FR 20793, June 14, 1974)]

§ 60.64 Test methods and procedures.

(a) The reference methods in Appen-
dix A to this part, except as provided
for in §60.8(h), shall be used to deter-
mine compliance with the standards
prescribed in § 60.62 as follows:

(1) Method 5 for the concentration
of particulate matter and the associat-
ed moisture content;

(2) Method 1 for sample and velocity
traverses; .

(3) Method 2_for velocity and volu-
metric flow rate; and

(4) Method 3 for gas analysis.

(h) For Method 5, the minimum
sampling time and minimum sample
volume for each run, except when
process variables or other factors justi-

" fy otherwise to the satisfaction of the

Administrator, shall be as follows:

(1) 60 minutes and 0.85 dscm (30.0
dsef) for the kiln.

(2) 60 minutes and 1.15 dsem (40.6
dscf) for the clinker cooler.

(¢c) Total kiln feed rate (except

- fuels), expressed in metric tons per

hour on a dry basis, shall be deter-
mined during each testing period by
suitablc moethods; and shall be -con-
firmed by a material balance over the
produetion system.

(d) For each run, particulate matter
emissions, expressed in g/metric ton of
kiln feed, shall be determined by divid-
ing the emission rate in ¢/hr by the
kiln feed rate, The emission rate shall
be determined by the equation, g/
hr=Q,xc, where Q,=volurnetric flow
rate of the total effluent in dscm/hr
as determined in accordance with
paragraph (aX3) of this section, and
c=particulate concentration in g/dscm
as determined in accordance with
paragraph (a)1) of this section.

(See, 114, Clean Afr Act as amended (42
U.s.C, 1140

[39 FR 20793, June 14, 1974}

(¢} On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner ov operator subjcct to the provi-
sfons of this subpart shall cause to be
discharged into the atmosphere from
any affected facility other than the
kiin and clinker cooler any gases




~ =Sjandards of
Porformance for Nitric Acid Plants

860,70 Applicability and designation of
affected facility.

(a) The provisions of this subpart
are applicable to cach nitrie acld pro-
duction unit, which is the affected fa-
cility.

{b) Any facilily under paragraph (2)
of this section that commences con-
struction or modification after August
17, 1871, is subjcet to the requirements
of this subpart.

(Sees. 111 and 30i¢n) of the Clean Air Act;
see. 4(a) of Pub. L. 91-G04, 84 Stat. 1683; sec.
2 of Pub. L. 90-148, 81 Stat, 504 (42 U.S.C.
1857c-6, 1857¢(a)))

{42 FR 37936, July 25, 1977)

§60.71  PDefinitions,

Ag used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

() “Nitric acid production unit”
means any facility producing weak
nitric acid by either the pressure or al-
mospheric pressure process.

(b)Y “Weak nitric acid” means acid
which is 30 to 70 percent in strength.

§60.72 Standard for nitrogen oxides,

(a) On end after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject Lo the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any affected facility any gases which:

(1) Contain nilrogen oxides, ex-
pressed as NO,, in excess of 1.5 kg per
metric ton of acid proouced (3.0 1b per
ton), the production being expressed
as 100 percent nitric acid.

(2) Exhibit 10 percent opacity, or
greater.

(39 TR 20194, June 14, 1974, »s amended at
40 F'R 46258, Oct. 6, 19751
§60.73 Emission monitoring.

(a) A continuous monitoring .system
for the measurement of nitrogen
oxides shall be installed, calibrated,
maintained, and operated by the
owner or operator. The pollutant gas
used to prepare calibration gas mix-
tures under paragraph 2.1, Perfprm-
ance Specification 2 and for cahbrz_\,~
tion checks under §60,13(d) to this
part, shall be nitrogen dioxide (I\'Oq?.
The span shatl be set al 00 ppm of ni-
trogen dioxide. Reference Methqd 7
shall be used for conducting monitor-
ing system performance evaluations
under § 60.13(¢).

(4 The owner nr operator shall es-
tablish a conversion factor for the pur-
pose of converting monitoring data
into units of the applicable standard
(sp/metric ton, 1h/short Lon)."[‘hq
conversion 1actor shall be estublished
by measuring emissions with the con-
tinuous monitoring system concurrent

o
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with measuring emissions with the ap-
plicable reference method tests, Using
only that portion of the ccntinuous
monitoring emission data that repre-
sents emission measurements concur-
rent with the refercnce method test
periods, the conversion factor shall be
determined Ly dividing the reference
method ftest data averages by the mon-
itoring data avercges to obtain a ratio
expressed in units of the applicable
standard to units of the monitoring
data, i.e., kg/metric ton per pom b/
short ton per ppm). The conversion
factor shall be reestablished during
any perforrmance test under §60.8 or
any continuous monitoring system
parformance evaluation under
§ 60.13(e).

(¢} The owner or operator shall
record the daily production rate and
hours of operation.,

(dy [Reserved]

(e) Fcr the purpose of reports re-
quired wunder §60.7(c), periods of
excess emissions that shall be reporied
are defined as any 3-hour period
during which the average nitrogen
oxides ernissions (arithmetic average
of three contiguous I-hour periods) as
measured by a continuous monitoring
system  exceed the standard under
§60.72(a),

(Sec. 114, Clean Air Act ns amended (42
U.S.C, T414))

{39 FR 20794, June 14, 1974, as amended at
40 PR 46258, Qct, 6, 19'15)

§ 60.74 T'est rethods and procedures,

(a) The reference methods in Appen-
dix A to this part, except as provided
for in § 60.8(b), shall be used to deter-
mine compliance with the standard
prescribed in § 60.72 as follows:

(1) Method 7 for the concentration
of NO,;

(2) Method 1 for sample and velocity
traverses;

(3) Method 2 for velocity and volu-
metric flow rate; and

(4) Method 3 for gas analysis.

(h) For Methiod 7, the sample site
shall be selected according to Method
1 and the sampling point shalt be the
centroid of the stuck or duct or at a
point no closer to the walls than 1 m
(3.28 ft). Bach run shall consist of at
least four grab samples taken at ap-
proximately 15-minute intervals. The
arithmetic mean of the samples shall
constitute the run value., A velocity
traverse shall be performed once per
run.

(¢) Acid production rale, expressed
In metric tons per hour of 100 vercent
nitric acid, shall be determined during
each testing period by suitable meth-
ods and shall be confirmed by a mate-
rial  balance over the production
system,

(d) FPor cach run, nitrogen oxides,
expressed In g/metric ton ol 160 per-
cent nitric acid, shall be determined by
dividing the emission rate in g/7hr by
the acid production rate. The emission




rate shall be determined by the equa-
tion,

g/hr=Q,xe¢

where Q,=volumetric flow rate of the
efflucnt in dsecm/hr, as determined in
accordance with paragraph (a)3) of
this section, and ¢=NO, concentration
in g/dscm, as determined in accord-
ance with paragraph (a)(1) of this scc-
tion.

(Sce. 114, Clean Air Act as amended (42
U.8.C. 74140

{39 PR 20794, June 14, 1974]
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-—Standards of
Performance for Sulfuric Acid Plants

§60.80 Applicability and designation of
offected fucility.

(a) The provisions of this subpart
are applicable to ecach sulfuric acid
production unit, which Is the affected
facility.

(b) Any facilily under paragraph (a)
of this section that commences con-
struction or modification after June
11, 1973, is subject to the requirements
of this subpart.

(Sees, 111 and 3014a) of the Clean Air Act;
sec. 4(a) of Pub. L. 91-604, 84 Stat. 1683; secc.
2 of Pub, L. 90-148, 81 Stat. 604 (42 U,S.C.
1857c-6, 1857g(al))

[42 IR 37936, July 25, 19771

§ 6b.81  Definitions.

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart,
A of this part.

(a) “Sulfuric acid production unit"
means any facility producing sulfuric
acid by the contact process by burning
elemental sulfur, alkylation acid, hy-
drogen sulfide, organic suifides and
mereaplans, or acid sludge, bout does
not include facilities where conversion
to sulfuric acld is utilized primarily as
a means of preventing emissions to the
atmosphere of sulfur dioxide or other
sulfur compounds,

(b) “Acid mist” meansg sulfuric acid
mist, as measured by Method 8§ of Ap-
pendix A to this part or an equivalent
or alternative method.

[36 TR 24877, Dec. 23, 1991, as amended at
39 PR 20794, June 14, 197431

§ 60.82 Standard for sulfur dioxide.

(a) On and after the date on which
Lthe performance test required lo be
conducted by $60.8 is completed, no
owner or operator subjecy to the provi-
sions of this subpart shall cause to be
~discharged into the atmosphere from
any affected facilily any gases which
contain sulfur dioxide in excess ol 2 kg
per metric ton of acid produced (4 b
per ton), the production being ex-
pressed as 100 percent H,S0,,

[39 FR 20794, June 14, 1974

§60.83 Standard for acid mist,

(2) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any affected facility any gases which:

(1) Contain acid mist, expressed as
11,80, in excess of 0,075 kg per metric
ton of acid produced (0.15 b per ton),
the nroduction being expressed as 100
percent 11,SO.,

(2) Exhibit 10 percent opacity, or
greater,
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[39 FR 20794, June 14, 1974, as amended at
40 FR 46258, Oct. 6, 1975]

£60.84 Emission monitoring.

(a) A continuous monitoring system
for the measurcement of sulfur dioxide
shall be installed, calibrated, main-
tained, and operated by the owner or
operator. The pollutant gas used to
prepare  calibration  gas  mixtures
under paragraph 2.1, Performance
Specification 2 and for calibration
checks under § 60,13(d), shall be sulfur

i dioxide (SO,). Reference Method 8
i shall be used for conducting monitor-

ing system performance evaluations
under §60.13(c) except that only the
sulfur dioxide portion of the Method 8
resulls shall be used. The span shall
be set at 1000 ppm of sulfur dioxide.

(b) The owner or operator shall es-

tablish a conversion factor for the pur-
pose of converting monitoring data
into units of the applicable standard
(ke/metric ton, lb/short ton). The
conversion factor shall be determined,
as a minimum, three times daily by
measuring the concentration of sulfur
dioxide entering the converter using
suitable methods (e.g., the Reich test,
National Air Pollution Control Admin-
futration Publication No. 999-AP-13)
and calculating the appropriate con-
version factor for each eight-hour
period as follows:
CF=k{1.000-0.015r/r~5]

where: '

CF =conversion factor (kg/metric ton per
ppm, Ib/short ton per ppm),

k =constant derived from material bal-
ance. For determining CPF in metric
units, k=0.0653, For determining CF
in English units, k=0.1306.

r =percentage of sulfur dioxide by volume
entering the gas converter, Appropri-
ate corrections must be made for air
injection plants subject to the Admin-
fstrator's approval,

s =pereentage of suliur dioxide by volume
in the emissions to the atmosphere de-
fermined by the continuous monitor-
ing system required under paragraph
(a) of this section,

(¢) The owner or operator shall
record oll conversion factors and
values under paragraph (b) of this sec-
tion from which they were computed
(i.e.,, CI°, ¢, and &)

(d) [Reserved)

(e) For the purpose of reports under
§ 60.7(¢), periods of excess emissions
shall be all three-hour periods (or the
arithmetic average of threc consecu-
tive one-hour periods) during which
the integrated average sulfurs dioxide
emissions exceed the applicable stand-
ards undecer § 60.82.

(Sec. 114, Clean Air Act as amended (42
V.S.C. 1414)) )
[39 'R 20794, June 14, 1974, as amended at
40 FR 46258, Oct. 6, 1075}
§60.85 Test methods and procedurcs.

(a) The reference methods in Appen-




dix A to this part, except as provided
for in §60.8(b), shall be used to deter-
“mine compliance with the standards
prescribed in §§ 60.82 and 60.83 as fol-
lows:

(1) Method 8 for the concentrations
of 3O, and acid mist;

(2) Method 1 for sample and velocity
traverses;

(3) Method 2 for velocity and volu-
metric flow rate; and

(4) Method 3 for gas analysis.

(b) 'The moisture content can be con-
sidered to be zero. For Method 8 the
sampling time for each run shall be at
Jeast 60 minutes and the minimum
sample volume shall be 1.15 dsem (40.6
dscf) except that smaller sampling
times or sample volumes, when neces-
sitated by process variables or other
factors, may be approved by the Ag-
ministrator,

() Acid production rate, expressed
- in metric tons per hour of 100 percent
H,50,, shall be determined during
cach Lesting period by suitable meth-

|
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ods and shall be confirmed by a mate-
rial balance over the production
system,

(d) Acid mist and sulfur dioxide
emissions, expressed in g/metric ton of
100 percent H.S0,, shall be deter-
mined by dividing the emission rate in
g/hr by the acid production rate, The
emission rate shall be determined by
the equation, g/hr=Q,xc, where
Q.=volumetric flow rate of the efflu-
ent in dsecm/hr as determined in ac-
cordance with paragraph (a}3) of this
section, and c¢=acid mist and SO, con-
centrations in g/dscm as determined
in accordance with paragraph (a)(1) of
this section.

(Sec, 114, Clean Air Act as amended (42
U.8.C. 1414y

[39 FR 20794, June 14, 1974)




i/——Sfcmdards of Performance
for Asphall Concrete Planis

Source: 39 FR 9314, Mar. 8, 1974, unless
otherwise noted,

§€60.90 Applicability and designation of
affected facility.

(a) The affected facility to which
the provisions of Lhis subpart apply is
each asphalt concrete plant. FPor the
. purpose of this subpart, an asphalt
concrete plant is comprised only of
any combinalion of the following:
Dryers; systems for screening, han-
‘dling, storing, and weighing hot aggre-
gate; systems for loading, transferring,
and storing rineral filer; systems for
mixing ssphalt concrete; and the load-
ing, transzfer, and storuge systems asso-
clated vith emission controf systems.

(b) Any facility under paragraph ()
of this section thal commences con-
struction or modification after June
11, 1972, is subject to the requirements
of this subpart.

(Becs. 111 and 301va) of the Clean Air Act;
sec: 4(a) of Pub. 1. 91-604, 84 Stal, 1683; sec.
2 of Pub, L. 90-148, 81 Stat. 504 (12 U.S.C.
1857¢-6, 1857g(a)))

{42 I'R 37936, July 25, 1977)

86091 Definitions.

As used in this subpart, all terms not
defined hercin shall have the meaning
given them in the Act and in Subpart
A of this part,

(a) “Asphalt concrete plant” means
any facility, as described in §60.90,
used to manufacture asphalt concreta
by heating and drying aggregate and
mixing with asphalt cements.
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§60.92 Standard for particulate matter.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall discharge or
cause the discharge into the atmos-

"~ phere from any affected facility any

gases which:
(1) Contain particulate matter in
excess of 90 mg/dscm €0.04 gr/dscl).
(2) Exhibit 20 percent opacity, or
greater,

{39 'R 9314, Mar. 8, 1974, as amenden at 40
FR 46259, Oct. 6, 1975

§60.93 Test methods and procedures,

(a) The reference methods appended
to this part, cxcept as provided for in
£ 60.8(b), shall be used to determine
compliance with the standards pre-
scribed in § 60,92 as follows:

(1) Method 5 for ihe concentration
of particiilate matter and the aszociat-
ed moisture content,

(2) Method 1 for sample and velocity
traverses,

(3) Method 2 for velocity and volu-
metric flow rate, and

(4) Method 3 for gas analysis,

(b) For Method 5, the sampling time
for each run shall be at least 60 min-
utes and the sampling rate shall be at
least. 0.9 dsem/hr (0.53 dscf/min)
except thal shortor sampling vimes,
when necessitated by process variables
or other factors, may be approved by
the Administrator.

(Sce. 114, Clean Air Act as amended (42
U.S.C. 1414))




E--Siandurds of Performance
for Petroloum Refineries

Sounce; 39 PR 0315, Mar. 8, 1974, unless
otherwise noted.

460,100 Applicability and desigration of
affected facility,

(a) The provisions of this subpart
" are applicable to the fellowing affect-
“ed facilities in petroleum refineries:
fluid catalytic cracking unit catalyst
¢ regenerators, fuel gas combustion de-
“vices, and all Claus sulfur rccovery
plants except Claus plants of 20 long
tons per day (LTD) or less associated
with a small petroleuwm refinery. The
Claus sulfur rccovery plant need not
be physically Jocated within the
boundaries of a petroleum refinery to
be an affected facility, provided it
processes gases produced within a pe-
troleum refinery.

(h) Any {luid catalytic cracking unit
catalyst regenerator or fuel gas com-
bustion device under paragraph (a) of
this section which commences con-
struction or modification after June
11, 1973, or any Claus sulfur recovery
plant under paragraph (a) of this sec-
© tion which commences construction or
modification after October 4, 1976, is
subject to the requirements of this
part. .

(Sees, 111, 114, 301(a), Clean Air Act, as
amended (42 U.S.C, 7411, 7414, 7691¢a)N)

(43 ¥R 10868, Mar. 15, 1978)
§60.101  Definitions.

As used in this subpart, all terms not,
defined herein shall have the meaning
given them in the Act and in Subpart
A,

(a) “Pelroleum refinery” means any
facility engaged in producing gasoline,
kerosene, distillate fuel oils, residual
{fuel oils, lubricants, or other products
through distillation of petroleum or
through redistillation, cracking or re-
forming of unfinished petroleum de-
rivatives.

(b) “Petroleum’” means the crude oil
removed from the earth and the oils
derived from tar sands, shale, and coal,

(c) "Process gas'’ means any gas gen-
eraled by a petroleum refinery process
unit, except fuel gas and process upset
gas as defined in this section.

(d) "FPuel gas” means any gas which
is generated by a petroleum reflinery
process unit and which is combusted,
including any gaseous mixture of nat-
ural gas and fuel gas which is com-
busted.

(e) “Process upsel gas” means any
gas generzted by a petroleum refinery
process unit as a resull of start-up,
shut-down, upsct or maliunction,

(f) "Relfinery process unit” means
any segment of the petroleum refinery
in which a speeific processing oper-
ation is conducted.

(g) “Fuel gas combustion device”
means any equipment, such as process
heaters, boilers and flares used to com-
bust fucl gas, but docs not include
fluid coking unit and fluid catalytic
ceracking wunit incinerator-waste heat
boilers or facilities in which gases are

combusted to produce sulfur or sulfu-

ric acid.
¢h) “Coke burn-off” means the cok
removed from the surface of the fluid

. catalytic cracking unit catalyst by

combustion in the catalyst regenera-
tor. The rate of coke burn-off is calcu-
lated by the formula specified in
§ 60.106.

(i) “Claus sulfur recovery plant”
means a process unit which recovers
sulfur irom hydrogen sulfide by a
vapor-phase catalytic reaction of
sulfur dioxide and hydrogen sulfide,

(j) “Oxidation -control system”

means an emission control system

which reduces einissions from sulfur
recovery plants by converting these’
emissions to sulfur dioxide,

(¥) “Reduction control system"”
means an emission control system
which reduces emissions from sulfur

- recovery plants by converting these

emissions to hydrogen sulfide,

() “Reduced sulfur compounds”
means hydreogen sulfide (1.S), car-
bonyl sulfide (COS) and carbon disul-
fide (CS,).

(m) “Small ' petroleum refinery”
means a petroleum refinery which has
a crude oil processing capacity of
50,000 barrels per stream day or less,
and which is owned or controlled by a
refinery with a total combined crude
oil processing capacity of 137,500 bar-
rels per stream day or less,

(Secc. 114, Clean Air Actl, as amended (42
U.B.C,T4140

139 'R 9315, Mar, 8, 1974, as amended at 43
FR 10868, Mar, 15, 1978)

§60.102 Standned for particulate matter,

(a) On and after the date on which
the performance test required to be
conducled by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall discharge or
cause the discharge into the almos-
phere {rom any fluid catalytic crack-
ing unit catalyst regenerator or from
any fluid catalytic cracking unit regen-
erator:

(1) Particulate matter in excess of
1.0 kg/1000 kg (1.0 1b/1000 1b) of coke
burn-off in the catalyst regencrator,

(2) Gases exhibiting greater than 30
percent opacity, except for one six-
minute average opacity reading in any
one hour period.

(b) Where the gases discharged by
the fluid catalytic cracking unit cata-
lyst regencrator. pass through an in-
cinerator or waste heat boiler in which
auxiliary or supplemental liquid or
solid fossil fuel is burned, particulate
matter in excess of that permitted by
paragraph (a)1) of this section may
be emitted to the atmosphere, except




that the incremental rate of particu-
late matter emissions shall not exceed
43.0 g/MJ (0.10 1b/million Btu) of
heat input attributable to such liquid
or solid fossil {fuel.

(Sec, 111, 114, Pub. L, 91-604, 84 Stat. 1683
(42 U.S.C. 1£5%7¢-6, 1857-9, T414); sec. 301(a),
Pub, L. 90-148, 81 Stat. 504 (42 U.S.C.
1857a(an.)

{39 ¥R 9315, Mar. 8, 1974, as amended at 42
FR 32429, June 24, 1977; 42 FR 39389, Aug.
4, 1977 43 'R 10868, I'eb, 15, 1978)

§ 60,103 Standard for carbon monoxide.

(a) On and after . the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subjicet to the provi-
sjons of this subpart shall diseharge or
causc  the discharge into the atmos-
phere from the fluid eatalylic eracling
unit catalyst regenevator any gases
which contain carbon monoxide in
excess of 0.050 percent, by volume,

§ 60,104  Standard for sulfur dioxide,

(a) On anda after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall:

(1) burn in any fuel gas combustion
device any- fuel gas which contains hy-
drogen sulfide in excess of 230 mg/
dsem (0,10 gr/dscf), except that the
gases resulting {rom the combustion of
fuel gas may be treated to control
sulfur dioxide emissions provided the
owner or operator demonstrates to the
satisfaction of the Administrator that
this is as effective in preventing suliur
dioxide emissions to the atmosphere
as restricting the H; concentration in
the fuel gas to 230 mg/dscm or less.
The combustion in & flare of process
upset gas, or fuel gas which is released
to the flare as a result of relief valve
leakage, is exempt from this para-
graph,

(2) Discharge or cause the dizscharpe

of any gases into the atmoesphere from .

any Claus sulfur recovery plant con-
taining in excess of:

(i) 0.0256 percent by volume of sulfur
dioxide at zero percent oxygen on a
dry basis if emissions are controlled by
an oxidation controe! system, or a re-
duction control system followed by in-
cineration, or

(i) 0.030 percent by volume of re-
duced sulfur compounds and 0.0010
percent by volume of hydrogen sulfide
calculaled as sulfur dioxide at zero
percent oxygen on a dry basis if emis-
gsions are controlled by a reduction
control system not followed by incin-
eration,

(b) [Reserved]

(Sec. 114, Clean Air Act, as amended (42
U.S.C. 74140
{43 R 10869, Mar. 156, 1978

§ 60,105

(a) Continuous monitoring systems
shall be iustalled, calibrated, main-

Emissien wonitoring.
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taincd, and operated by the owner or
operator as follows:

(1) A continuous monitoring system
for the measurement of the opacity of
emissions discharged into the atmos-
phere from the fluid catalytic cracking
unit. catalyst regenerator. The con-
tinuous monitoring system shall be
spanned at 60, 70, or 80 percent opac-
ity.

(2) An instrument for continuously
monitoring and recording the conecen-
tration of carbon monoxide in gases

discharped into the atmosphere from
fluid catalytic cracking unit catalyst

regenerators., The span of this con-
tinuous monitoring system shall be
1,000 ppm,

(3) A continuous monitoring system
for the measurement of sulfur dioxide
in the pases discharged into (e atimos-
phere from the combustion of fuel
gases (except where a continnous mon-
itoring svstem for the measurement of
hydrogen sulfide is installed under
paragraph (a) (4) of this section), The
pollutant gas used to prepare calibra-
tion pas mixtures under paragraph 2.1,
Performance Specification 2 and for
calibration checks under §60.13(d),
shall be sulfur dioxide (50,). The span
shall be set at 100 ppm. I'or conduct-
ing monitoring system performance
evaluations under § 60.13(c), Reference
Method 6 shall be used.

(4) An instrument for continuously
monitoring and recording concentra-
tions of hydrogen sulfide in fuel gases
burned in any fuel gas combustion
device, if compliance with
§60.104¢a3 1) is achieved by 1emoving
H.8 {rom the fuel gas before it is
burned: fuel gas combusiion devices
having a common source of fuel gas
may be monitored at one location, if
monitoring at this location accurately
represents the concentration of H.3 in
the fuel gas burned, The span of this
continuous monitoring system shall be
300 ppm.

(5) An instrument for continuocusly
monitoring and recording concentra-
tions of SO, in the gases discharged
into the atmosphere from any Claus
sulfur recovery plant if compliance
with § 60.104(2)(2) is achieved through
the use of an oxidation control system
or a reduction control system {ollowed
by incineration. The span of this con-
tinuous monitoring system shall be
sent ot 500 ppm.

(6) An instrument(s) for continuous-
ly monitoring and recording the con-
centration of .S and rechuced sulfur
compounds in the gases discharged
into the atmosphere from any Claus
sulfur recovery plant if compliance
with § 60.104(a)(2) is achieved through
the use of a reduction contro! system
not followed by incineration. The
span(s) of {his continuous monoctoring
systemd(s) shall be set at 20 ppm for
monitoring and recording the concen-
tration of 1,S and 600 ppm for moni-
toring and recording the concentration
of reduced sulfur compounds,




(b) [Reserved)

(¢) The average coke burn-off rate
(thousands of kilogram/hr) and hours
of operation for any fluid catalytic
eracking unit catalyst regenerator sub-
ject to §60.102 or §60.103 shall be re-
corded dally.

(d) For any fluid catalytic cracking
unit catalyst regenerator which is sub-
jeet to §60.102 and which utilizes an
“incinerator-waste heat boiler to com-

bust the exhaust gases from ihe cula-
lyst regenerator, the owner or opera-
- tor shall record daily the rate of com-
bustion of liguid or solid fossil fuels
Qiters/hr or kilograms/hr) and the
hours of operation during which liguid
or solid fossil fuels are combusted in
the incinerator-waste heat boiler.

(e) For the purpose of reports under
§60.7(c), periods of excess emissions
that shall be reported are defined as
follows:

(1) Opacity. All one-hour periods
which contain two or more six-minute
periods during which the average
opacity as measured by the continuous
monitoring system exceeds 30 percent.

(2) Carbon monoxide. All hourly pe-
riods during which the average carbon
monoxide concentration in the gases
diseharged into the atmosphere {rom
any fluid catalytic cracking unit cata-
lyst regenerator subject to §60.103 ex-
ceeds 0.050 percent by volume,

(3) Sulfur dioxide. (i) Any three-
hour period during which the average
concentration of H,S in any fuel gas
combusted in any fuel gas combustion
device subject to §60.104(a)(1) exceeds
230 mg/dsem (0,10 gr/dseD), if compli-
ance is achieved by removing H.S from
the fuel gas before it is burned; or ary
three-hour period during which the
average concentration of SO, in the
gases discharged into the atmosphere
from any fuel gas combustion device
subject to §60.104(aX1) exceeds the
level specified in § 60.104(a)(1), if com-
pliance is achieved by removing SO,
from the combusted fuel gases.

(i) Any twelve-hour period during
which the average concentration of
S0, in the gases discharged into the
atrmosphere from any Claus sulfur re-
covery plant subject to §60.104(a)2)
exceeds 250 ppm at zero percent
oxygen on a dry basis if compliance
wilh §60.104(b) is achieved through
the use of an oxidation control system
or a reduction control system followed
by incineration; or any twelve-hour
period during which the average con-
centration of H,S, or reduced sulfur
compounds in the gases discharged
into the atmosphere of any Claus
sulfur plant subject to § 60.104(aX(2)(b)
exceeds 10 ppm or 300 ppm, respec-
tively, at zero percent oxygen and on a
dry basis If compliance is achieved
through the use of a reduction control
system not followed by incineration.

(4) Any six-hour period during
which the average emissions (arithme-
tic uverage of six contiguous one-hour
periods) of sulfur dioxide as measured
by a continuous monitoring system
exceed the standard under § 60.104.

.

|
1

' (Sec. 114, Clean Air Act as amended (42
U.S.C. 7414))

: [39 FR 9315, Mar. 8, 1974, as amended at 40

FR 46259, Oct. 6, 1975: 42 FR 32427, June
. 24, 1977, 42 FR 39389, Aug. 4, 1977, 43 FR
1 10869, Mar. 15, 19781

'§60,006 Test methods und procedures.

! (a) For the purpose of determining
“compliance wilh § 60.102(a)(1), the fol-
lowing reference methods and calcula~
tion procedures shall be used:
' (1) For gases released to the atmos-
. phere from the fluid catalytic cracking
i unit catalyst regencrator:

() Method 5 for the concentration
‘of particulate matter and moisture
confent.,

(i) Method 1 for sample and velocily

; traverses, and
I (i) Mathod 2 for velocity and volu-
Pinetric {low rate.

(2) For Method 5, the sampling time
for each run shall he at least 60 min-
utes and the sampling rate shall be at
teast 0.015 dsem/min (0.53 dsef/min),
~xcept that shorter sampling times

. may be approved by the Administrator
“when process variables or other [ac-
tors preclude sampling for at least 60
minuies.

(3) Yor exhaust gases from the fluid
catalytic cracking unit catalyst regen-
eralor prior to the cmission conlrol
system: the integrated sample tech-
niques of Method 3 and Method 4 for
gas analysls and molisture content, re-
spectively; Method 1 for velocity tra-
verses: and Method 2 for velocity and
volumetric flow rate, .

(4) Coke burn-off rate shall be deter-
mined by the following formula;

R.=0,2982 Qe (FCO.+%CO)+2.688
QM—[00994 an [%CO/2+%COz+ 70,1
(Metric Units) oy

R.=0.0186 Qus (%CO;+%CO)+0,1303 Qpa—
0.0062 Que [%CO/2+%CO,:+%0O,]1 (Eng-
lish Units) .

where!
R.=coke burn-off rate, ke/hr (English
units: 1b/hr).
0.29082 =metric  units material balance
factor divided by 100, kg-min/hr-m*
0.0186 =English units  material balance
factor divided by 100, Ib-min/hr-{t?,
Qpe=f1uid catalytic cracking unit catalyst
regenerator exhaust gas flow rate
before entering the emission control
system, as determined by method 2,
dsem/min (English units: dscf/min).
9,C0O, =percent carbon dioxide by volume,
dry basis, as determined by Method 3.
9% CO=percent carbon monoxide by
volume, dry basis, as determined by
Method 3.
%,0,=perecent  oxygen by volume, dry
basis, as determined by Mcthod 3.
2,088 =metric  units  material  balance
factor divided by 100, kg-min/hr-m?,
0.1303 =English  units material balance
factor divided by 100, 1b-min/hr-ft 2
Qu=air rate to fluid catalytic cracking
unit catalyst regenerator, as deter-
mined from fluid calalytic cracking
unit control room instrumentation,
dsem/min (Fnglish units: dsef/min),
0.0994 =melric  units  material baiance
factor divided by 100, kp-min/hr-m?*
0.0062-:Enplish  units material  balance
factor divided by 100, Ib-min/hr-ft4,

(5) Particulate emissions shall be de-




termined by the following cquation;
Ry;=(60x10" 9)QqC. (Metric Units)
or
Ry=(8.67%10"*)Q,C, (English Units)
where:

Ry =particulate emission rate, kg/hr (Eng-
lish units: Ib/hr),

60x 10" ¢==metric units conversion factor,
min-kg/hreng.

8.5Tx 10" *=English units conversion
factor, min-lb/he-gr.

Quv = volumetric flow rate of gases dis-
charged into the atmosphere from the
fluid catalytic cracking unit catalyst
regenerator following the emission
control system, as determined by
Method 2, dsemi/min (English units:
dsef/mird.

C,=particulate emission concentration dis-
charged into the atmosphere, ns deter-
mined by Method 5, mg/dsem (English
units: gr/dsef).

(6) Yor ecach run, emissions ex-
pressed in kg/1000 kg (English units:
Ib/1000 1bY of coke burn-off in the
catalyst regenerater shall be deter-
mined by the following equation:

R,=1000(Ry/R)(Metric or English Units)
where;

R,=particulate emission rate, kg/1000 kg
(English uaits: 1L/1000 1b) of coke
burn-off in the fluid catalytic cracking
unit catalyst regenerator,

1000 =conversion factor, kg to 1000 kg
(JEnglish units: 1b to 1000 1b).

Ry=particulate emission rate, kg/hr (Eng-
lish units: Ib/hr),

R.=coke burn-ofi rate, kg/hr (Inglish
units: Ib/hr). '

() In those instances in which auxil-
fary liquid or solid fossil fuels are
burned in an incinerator-waste heat
boiler, the rate of particulste maiter
emissions permitied under & 60.102(b)
must be determined. Auxiliary fuel
heat input, expressed in millions of
cal/hr (English units: Millions of Btu/
hr) shall be ezlculated for each run by
fuel flow rate measurement and analy-
sis of the liquid or solid auxiliary fossil
fuels, For each run, the rate of partic-
wlate  emissions  permitied  under
§60.102(b) shall be calculated from
the following equation:

R,=1.04(0.18 H/R.) (Metric Units)
ov
R,=1.0+(0.10 H/R,) (English Units)

where: .

R,=allowable particulate emission rate,
kg/1000 kg (English units; 15/1000 1b)
of coke burn-off in the fluid catalytic
cracking unit eatalyst regenerator,

1.0=emission standard, 1.0 kg/1000 kg
(English units: 1.0 1b/1000 ib) of coke
burn-off in the fluid catalytic cracking
unit. catalyst repgenerator,

0.18 = metric units maximum allowable in-
cremental rate of particulate cmis-
sfons, g/million cal,

0.10:- English units maximum allowable
incremental rate of particulate emis-
slons, 1b/million Btu,

He=heat input from solld or Hquid fossil
fuel, mibion eal/hr (EngHsh units: mil-
Hon Btu/hr),

R.=coke burn-off rate, kg/hr (English
units: 1b/hr),
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(b) For the purpose of determining
compliance with §60.103, the integrat-
ed sample technique of Method 10
shall be used. The saunple shall be ex-
tracted at a rate proportional to the
gas velocity at a sampling point near
the centroid of the duct. The sampling
time shall not be less than 60 minutes.

(¢) For the purpose of determining
compliance with § €0.104(2)(1),
Method 11 shall be used o determine
the concentration of 3,5 and Method
6 shall be used to determine the con-
centralion of S0,.

(1) If Method 11 is used, the pgases
sampled shell be introduced into the
sampling train at approximately at-
mospheric pressure. Where refinery
fuel gas lnes are eperating at pres-
sures substantially atove atmosphere,
this may be accomplished with a flow
confrol valve, If the line pressure is
high enough to operute the sampling
train without a vacuum pump, the
pump may be eliminated from the
sampling irain. The sample shall be
drawn from a point near the centroid
of the fuel gas line. The minimum
sampling time shall be 10 minutes and
the minimum sampling volume 0.01
dscm (0.35 dscf) for each sample. The
arithmetic average of two samples of
equal sampling time shall constitute
one run, Samples shell be taken at ap-
proximately 1-hour intervals. For most
fuel gases, sample times exceeding 20
minules may result in depletion of the
collecting solution, although fuel gases
containing low concentrations of hy-
drogen sulfide may necessitale sam-
pling for longer periods of time.

(2) If Method 6 is used, Method 1
shall be used for velocity traverses and
WMethod 2 for determining velocity and
volumetric flow rate, The sampling

; site for determining SO, concentration

by Method 6 shall be the same as for
determining volumetlric flow rate by
Method 2. The sampling point in the
duct for determining SO, concentra-
tion by Method 6 shall be at the cen-
troid of the cross section if the cross
sectional area is less than 5 m? (54 TL?)
or at a point no closer to the walls
than 1 m (39 inches) if the cross sec-
tional area is 5 m? cor more and the
centroid is more than one meter from
the wall. The sample shall be extract-
ed at a rate proportional to the gas ve-
locity at the sampling point. The mini-
mum sampling time shall be 10 min-
utes and the minimum sampling
volume 0.01 dscm (0.35 dscf) for cach
sample. The arithmetic average of two
samples of equal sampling time shall
constitule one run., Samples shall be
taken at approximalely 1-hour inter-
vals.

(d) TFor the purpose of determining
compliance with § 60.104¢a)(2),
Method 6 shall be used to determine
the concentration of SO, and Mecthod
15 shall be used to determine the con-
centation of H,S and reduced sulfur
compounds.

(1) If Method 8 is used, the proce-
dure outlined in paragraphl (e)2) of
this section shall be followed except




: that each run shall span a minimum
of four consecutive hours of continu-
ous sampling. A number of scparate
samples may be taken for cach run,
provided the total sampling time of
these samples adds up to a minimum
of four consecutive hours. Wherce more
than one sample is used, the average
S0, concentration for the run shall be
calculated as the time weighted aver-
age of the SO, concentration for each
sample according to the formula:

Cu=3 05,
T

Where:!

Cr =80, concentration for the run.

N=Number of samblen,

Csi= 80; concentration for sample 1.

o= Continuous sampling time of sample 4,

7'="Total continuous sampling time of all
N samples,

(2 1f Method 15 is used, each run
shall consist of 16 samples taken over
a minimum of three hours. The sam-
pling point shall be at the centroid of
the cross section of the duct if the
cross scectional arca is less than § m?
(54 ft? or at a poinl no closer to the
walls than 1 m (39 inches) if the cross
seclional area is 5 m? or more and the
centrold Is more than 1 meter from
the wall. To insure minimum residence
tirie for the sample inside the sample
lines, the sampling rate shall be at
Jeast 3 liters/minute (0.1 ft¥/min). The
50, equivalent for each run shall be
calculated as the arithmetic average of
the S0, equivalent of each sample
during the run. Reference Method 4
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shall be used to determine the mois-
ture content of the gases. The dam-
pling point for Method 4 shall be adja-
cent Lo the sampling point for Method
15. The sample shall be extracted at a
rate proportional to the gas velocity at

“the sampling point. Bach run shall

span a minimum of four cecnsccutive
hours of continuous sampling. A
number of separarte samples may be
taken for each run provided the total
sampling time of these samples adds
up to 2 minimum of four consecutive
hours. Where more than one sample is
used, the average moisture content for
the run shall be calculated as the time
weighted average of the moisture con-
tent of each sample according to the
formula! . |

o

CUy
Bwf;‘ }:} Bu L'Tmi

[

Bueo=Proportion by voluime of water vapor
in the gas stream for the run.
N=Number of samples.

B, =Proportion by volume of water vapor
in the gas stream for the sample i,
fi=Continuous sampling time for sample

i,
T=Tolal continuous sampling time of all
N samples.

(Sec, 114, Clean Air Act as aniended (42
U.B.C. 14140

[39 FR 9315, Mar. 8, 1974, as amended at 42
TR 32427, June 24, 1977, 43 'R 10868, Mar.
15, 19781




. —Standards of Porfarm.
ance for Storage Vessels for Petro-
foum Liquids

Source: 39 FR, 93117, Mar. 8, 1974, unless
otherwise noted.
1 §60,110 Applicability and designation of
affected facility,

() Except as provided in § 60.110(b),
the alfected facility to which this sub-
part applies is each storage vessel for
petroleum liguids which has a storage
capacity greater than 151,412 liters
(40,000 gallons),

(b) This subpart does not apply to
storage vessels for petroleum or con-
densate stored, processed, and/or
treated at a drilling and production fa-
eflity prior to custody transfer,

(¢) Subject to the reguirements of
this subpart is any facility under para-
graph (a) of this section whiclh:

(1) Has a capacity greater than
151,412 liters (40,000 gallons), but not
exceeding 245,000 liters (65,000) gal-
lons, and commences construction or
modification after March 8, 1974,

(2) Has a capacity grealer thaen
245,000 liters (65,000 gallons), and

.commences construction or modifica-
tion after June 11, 1973.

(Secs. 111, 301(a), Clean Air Act; sec. 4(a) of
Pub. L. 91-604, 84 Stat, 1683; sec. 2 of Pub,
L. 90-148, 81 Stat. 504 (42 U.S.C, 185%c-6,
1857g(al))

{42 PR 37937, July 25, 19771

§60.111  Definitions,

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

(2) “Storage vessel” means any tank,
reservoir, or container used for the
storage of petroleum liquids, but does
not include:

(1) Pressure vessels which are de-
sipned to operate in excess of 16
pounds per square inch gauge without
emissions to the atmosphere except
under emergency conditions,

(2) Subsurface caverns or porous
rock reservoirs, or

(3) Underground tanks if the total
volume of petroleum liquids added to
and taken from a tank annually does
not exceed twice the volume of the
fank, .

(b) “Petroleum liquids” means petro-
leum, condensale, and any finished or
intermediate products manufactured
in o petroleum refinery but does not
mean Number 2 through Number 6
fuel oils as specified in A.S.T.M, D396~
69, gas turbine fuel ofls Numbers 2-GT
through 4-GT as specified in A.S.T.M.
D2880-71, or dicsel fuel oils Numbers
2-D and 4-2 as specified in AST.M,
DY75-68.

() “Petroleum refinery” means any
facility engaped in producing gasoline,
kerosene, distillate fuel oils, residual

! fuel oils, lubricants, or other products

through distillation of petroleum or
through redistillation, crucking, or re-
forming of unfinished pectrolcum de-
rivatives.

(d) “Petroleum” means the crude oil
removed from the earth and the oils
derived from tar sands, shale, and coal.

(e) “Hydrocarbon” means any organ-
ic compound consisting predominantly
of carbon and hydrogen.

(f) “Condensale” means hydrocar-
bon liquid separated from natural gas
which condences due to changes in the
temperature and/or pressure and re-
mains liquid at standard conditions,

(g) “Custody transfer” means the
transfer of produced petroleum and/
or condensate, after processing and/or
{reating in the producing operations,
from storage tanks or automatic trans-
fer facilities to pipelines or any other
forms of transportation.

(h) “Drilling and production facili-
ty” means all drilling and servicing
equipment, wells, flow lines, separa-
tors, equipment, gathering lines, and
auxiliary nontransportation-related
equipment used in the production of
petroleum but does not include natu-
ral gasoline plants,

(i) “True vapor pressure” means the
equilibrium partial pressure exerted
by a petroleum liguid as deterinined in
accordance with methods described in
American Pelroleum Institute Bulletin
2517, Evaporation Loss from Iloating

_ Roof Tanks, 1962.

(j) “Floating roof” means a storage
vessel cover consisting of a double
deck, pontoon single deck, internal
{loating cover or covered floating roof,
which rests upon and is supported by
the petroleum liquid being contained,
and is equipped with a closure seal or
scals to close the space between the
roof edge and tank wall,

(k) “Vapor recovery system'” means
a vapor gathering system capable of
collecting all hydrocarbon vapors and
gases discharged from Lhe storage
vessel and a vapor disposal system ca-
pable of processing such hydrocarbon
vapors and gases so as Lo prevent their
emission to the atmosphere,

(1) “Reid vapor pressure” is the abso-
Jute vapor pressure of volatile crude
oil and volatile non-viscous petroleum
liquids, except liquified petroleum
gases, as determincd by ASTM-D-323-
658 (reapproved 1968).

(33 FR 93117, Mar. 8, 197&‘; 39 FR 13776, Apr;
17, 1074, ss amended at 39 'R 20794, June
14, 19741

§60.112  Standard for hydrocarbons.

(a) The owner or operator of any
storage vessel to which this subpart
applies shall store petroleum liquids as
follows! .

_ (1) If the true vapor pressure of the
petroleum lauid, as stored, is equal to
or greater than 78 mm Heg (1.5 psia)
but not greater than 570 mm Hg (11.1

75




" psla), the storage vessel shall be
equipped with a f{loating roof, a vapor
recovery system, or their equivalents.
(2) If the true vapor pressure of the
petroleurn liquid as stored is greater
- than 570 ianm Hg (11.1 psia), the stor-
age vessel shall be equipped with a
vapor recovery system or its equiva-
lent.

* {39 FR 9317, Mar. 8, 1974; 39 FR 13776, Apr.
11, 1974)

§60.113 Monitering of operations,

(a) The owner or operator of any
stornge vessel Lo which Lhis subpart
applies shall for each such storage
vessel maintain a file of cach type of
petroleum liguid stored, of the typical
Reid vapor pressure of cach type of

ctyoloum Hould stered, and of the
dates of storane, Dales on which the
storave vessel is emply shall be shown,

(b) The owner or operalor of any
storage vessel Lo which -Lhis subpart
applies shall for each such storage
vessel determine and record the aver-
age monthly storage temperature and
true vapor pressure of the petroleum
liguid stored at such temperature if:

(1) The petrojeum licquid has a true
vapor pressure, as stored, greater than
26 mm Hg (0.5 psia) but less than 78
mm Hg (1.5 psia) and is stored in 3,
i .storage vessel other than one equipped
with a floating roof, a vapor recovery
system or their equivalents; or
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(2) The petroleum liquid has a true
vapor pressure, as stored, greater than
470 mm Hg (9.1 psia) and is stored in a
storage vessel other than one equipped
with a vapor recovery system or its
equivalent.

(¢) The average monthly storage
temperature is an arithmetic average
calculated for each calendar month, or
portion thereof if storage is for less
than a month, from bulk liquid stor-
age temperatures determined at least
once every 7 days.

(d) The true vapor pressure shall be
defermined by the procedures in API
Bulletin 2517, This procedure is de-
pendent upon determination of the
storage temperature and the Reid
vapor pressure, which requires sam-
pling of the petroleum liquids in the
storage vessels, Unless the Administra-
tor requires in specific cases that the
stored petroleum liquid be sampled,
the true vapor pressure may he deter-
mined by using the average monthly
storage temperature and the typical
Reid vapor pressure. Tor those liquids
for which certified specifications limit-
ing the Reid vapor pressure exist, that
Reid vapor pressure may be used. For
other liquids, supporting analytical
data must be made available on re-
quest to the Administrator when typi-
cal Reid vapor pressure is used,

(Sec, 114, Clean Air Act as amended (42
U.8.C. 7414))




i —Standards of Performance
for Secondary Lead Smelters

Sourer: 39 PR 9317, Mar, 8, 1974, unless
otherwise noted,

§60.120  Applicability and designation of
affected facility.

(a) The provisions of th's subpart
arc applicable to the following affect-
ed facillties in secondary lead smelters:
Pot furnaces of more than 250 ke (550

< 1) charging capacity, blast (cupola)
furnaces, and reverberalory furnaces.

(b) Any facility under paragraph (a)
of this scction that commences con-
struction or modification alter June
11, 1973, is subject to the requirements
of this subpart,

(Becs, 111, 301(a), Clean Alr Act; sec, 4(a) of
Pub, L. 91-604, 84 Stat. 1683; sec, 2 of Pub,
L. 90-148, 81 Siat, 504 (42 U.8.C. 1857c-6,
185%z(a)))

[42 I'R, 379317, July 25, 18771

§60.121 Defhinitions.

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

(a) “"Reverberatory furnace” in-

cludes the following types of reverber-
atory furnaces: stationary, rotating,
rocking, and tilting.
- (b) “Secondary lead smelter” means
any facility producing lead f{rom a
leadbearing scrap material by smelting
to the metallic form.

(¢) “Lead” means elemental lead or
alloys in which the predominant com-
ponent is lead.

[39 'R 9317, Mar. 8, 1974; 39 TR 13176, Apr.
17, 1974}

§60.122 Standard for particulate matter,

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall discharge or
cause the discharge into the atmos-
phere from a blast (cupola) or rever-
beratory furnace any gases which:

(1) Contain particulate matter in
excess of 50 mg/dsem (0.022 gr/dscf).

(2) Exhibit 20 percent opacity or
greater,

(b) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
ownet or operator subject to the provi-
sions of this subpart shall discharge or
cause the discharge into the atmos-
phere from any pot furnace any gases
which exhibit 10 percent opacity or
greater,

(39 FR 9317, Mar, 8, 1974, as amended at 40
FR 46259, Oct. 6, 19751
§60.123 Test methods and procedures,

(a) The reference methods appended
to this part, except as provided for in
§60.8 (b), shall be used to determine
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complinnce with the standards pre-
scribed in § 60.122 as follows:

(1) Method 5 for the concentration
of particulate matter and the associat-

. ed moisture content,

(2) Method 1 for sample and velocity
traverses,

(3) Method 2 for velocity and volu-
metric flow rate, and

(4) Method 3 for gas analysis.

(b) For method 5, the sampling time
for each run shall be at least 60 min-
utes and the sampling rate shall be at
least 0.9 dsem/hr (0.63  dsef/min)
except that shorter sampling times,
when necesitated by process variables
or other factors, may be approved by
the Administrator., Particulate sam-
pling shall be conducted during repre-
sentative perinds of furnace operation,
including charging and tupping,

(See. 114, Clean Alr Act as amended (42
U.8.C. 1414))




. —Standords of Perfcrm-
ance for Secondary Brass and
Bronze Ingot Production Plants

Sourcr: 39 FR 9318, Mar. 8, 1974, unless
otherwise noted.

§60.130 Applicability and designation of
affected facility.

(a) The provisions of this subpart
are applicable to the following affect-
ed facilitics in secondary brass or
bronze ingot production plants: Rever-
beratory and electric furnaces of 1,000
kg (2,205 1b) or greater production ca-
pacity and blast (cupola) furnaces of
250 kg/hr (550 1b/hr) or greater pro-
duction capacity.

(b) Any facility under paragraph (a)
of this section that ecommences con-
struction or modification after June
11, 1973, is subject to the requirements
of this subpart.

(Secs, 111, 301(a), Clean Alr Act: sec. 4(a) of
Pub. L. 91-604, 84 Stat. 1683; sec. 2 of Pub,
L. 90-148, 81 Stat. 504 (42 U.S.C. 1857¢-6,
1657g(a)))

{42 R 37937, July 25, 19773

§60.131  Definitions,

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part,

(n) “Brass or bronze” means any
metal alloy containing copper as its
predominant constituent, and lesser
amounts of zine, tin, lead, or other
metals, .

(b) “Reverberatory furnace” in-
cludes the following types of reverber-
atory furnaces: Stationary, rotating,
rocking, and tilting.

(¢) “Blectric furnace” means any
furnace which uses electricity to pro-
duce over 50 percent of the heat re-
quired in' the production of refined
brass or bronze,

(d) “Blast furnace” means any fur-
nace used to recover metal from slag,

§60.132 Standard for particulate matier.

(a) On and after the date on which
the performunce test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall discharee or
cause the discharge into the atmos-
phere from a reverberatory furnace
any gases which:

(1) Contain particulate matter in
excess of 50 mg/dsem (0.022 gr/dscf).

(2) Exhibit 20 percent opacity or
greater,

(b) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall discharge or
cause the discharge into the atmos-
phere from any biast (cupola) or clec-
tric furnace any gases which exhibit
10 percent opacity or greater.

(39 FR 0318, Mar, 8, 1974, as amended at 40
'R 46259, Qct. 6, 1945)
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! §60.133 Test methods and procedures,

(a) The reference methods appended
to this part, except as provided for in
§ 60.8(b), shall be used to determine
compliance with the standards pre-

- seribed In § 60.132 as follows:

(1) Method 5 for the concentration
of particulate matter and the associat-
ed moisture content,

(2) Method 1 for sample and velocity

. traverses, :

i
i
1

(3) Method 2 for velocity and volu-
metric flow rate, and

(4) Method 3 for gas analysis.

(b) Por Mcthod 5, the sampling time
for cach run shall be at least 120 min-
utes and the sampling rate shall be at
least 0.9 dsem/hr (0.53 dsef/min)
except that shorter sampling times,
when necessitated by process variables
or otheyr factors, may he approved hy
the Administrator. Particulate matler
sampling shall be conducted during
representative periods of charging and
refining, but not during pouring of the
heat. .

(Sec, 114, Clean Air Act as amended (42
U.S.C. 7414))




~Standards of
Performance for lron and Steel Plants

Source: 39 FR 9318, Mar, 8, 1974, unless
otherwisce noted, .

§60.140 Applicability and designation of
_affected facility.

(a) The affected facility to which
the provisions of this subpart apply is
each basic oxygen process furnace.

(b) Any facility under paragraph (a)
of this scction that commences con-
struction or modification after June
11, 1973, is subject to the requirements
of this subpart.

(Sec. 111, 301(a), Clean Air Act; sec, 4(a) of
Pub, L. 91-604, 84 Stat. 1683; sec. 2 of Pub,
L. 90-148, 81 Stat. 504 (49 U.S.C. 1857¢-6,
1857a(a)n

142 FR 37937, July 25, 1977)

§60.141  Definitions,

As uscd in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

(a) “Basic oxygen process furnace”
(BOPF) nmieans any furnace producing
steel by charging scrap steel, hot
metal, and fiux materials into a vessel
and introducing a high volume of an
oxygen-rich gas.

(L) “Steel production cycle” means
the operations required to produce
each balch of steel and includes the
following major functions: Serap
charging, preheating (when used), hot
metal charging, primary oxyegen blow-
ing, additional oxygen blowing (when
used), and tapping.

(c) "Slartup” means the setling into
operation for the first steel production
cycle of a relined BOPF or a BOPPR
which has been out of production for a
minimum continuous time period of
eight hours,

[39 FR 9318, Mar, 8, 1974, as amended at 43
FR 15602, Apr, 13, 1978)

§60.142  Standard for particulate matter.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shal) discharge or
cause the discharge into the atmos-
phere from any affected facility any
gases which:

(1) Contain particulate matter in
excess of 50 mg/dsem (0,022 gr/dsef),

(2) Exit from a control device and
exhibit 10 percent. opacity or greater,
except that an opacity of ereater than
10 percent but less than 20 percent
may occur once per steel production
cycle.

[39 FR 9318, Mar, 8, 1974, as amended &b 43
FIV 156602, Apr. 13, 1978)
§ 60,143  Monitoring of operations.

(a) The owner or operator of an af-
fected facility shall maintain a single
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time-measuring  instrument  which
shall be used in recording daily the
time and duration of each steel pro-
duction cycle, and the time and dura-
tion of any diversion of exhaust gases
from’ the main stack servicing the
BOPPF.

(b) The owner or operator of any af-
fected facility that uses venturi scrub-
ber emission control equipment shall
install, calibrate, maintain, and con-
tinuously operate monitoring devices
as follows:

(1) A monitoring device for the con-
tinuous measurement of the pressure
loss through the venturi constriction
of the control equipment, The moni-
toring device is to be certified by the
manufacturer to be accurate within
+250 Pa (1 inch watery:

(2) A moniloring device for the con-
tinuous measurement of the water
supply pressure to the control eguip-
ment. The monitoring device is to be
certified by the manufacturer (o be ac-
curate within +5 percent of the design
water supply pressure. The monitoring
device's pressure sensor or pressure
tap must be localed close to the water
discharge point. The Administrator
may be consulted for approval of alter-
native locations for the pressure
sensor or tap,

(3) All monitoring devices shall he
synchronized each day with the time-
measuring instrument used under
paragraph (a) of this section. The
chart recorder error directly after syn-
chronization shall not exceed 0.08 cm
(Va2 inch).

(4) Al monitoring devices shall use
chart recorders which are operated at
a minimum chart speed of 3.8 e¢m/hr
(1.5 in/hr),

(6) All moniloring devices are to be
recalibrated annually, and at other
times as the Administrator may re-
quire, in accordance with tlie proce-
dures under § 60.13(bX(3).

(c) Any owner or operator subject to
requirements under paragraph (b) of
this section shall report for each cal-
endar quarter all measurements over
any three-hour perioa that average
more than 10 percent below the aver-
age levels maintained during the most
recent performance test conducted
under § 60.8 in which the affected fa-
cility demonstrated compliance with
the standard under §60.142(a)(1). The
accuracy of the respective measure-
ments, nol to exceed the values speci-
fied in paragraphs (b)(1) and (b)X2) of
this section, may be taken into consid-
eration when determining the mea-
surement results that must be report-
ed.

(43 FR 15602, Apr. 13, 1878}

§ 60.144  Test methods and prbcndures.

(a) The reference methods appended
to this part, except as provided for in
§ 60.8(b), shall be used to determine
compliance with the standards pre-
scribed in § 60,142 as follows:




(1) Method 5 for concentration of
particulate matter and associated

. moisture content,

(2) Mecthod 1 for sample and velocity
traverses,

(3) Method 2 for volumetric flow
rate, and

(4) Method 3 for gas analysis,

(5) Method 9 for visible emissions,
For the purpose of this subpart, opac-
ity observations taken at ib-second in-
tervals immediately before and after a
diversion of exhaust gases from the
stack may be considered to be consecu-
tive for the purpose of computing an
average opacity for a six-minute
period. Observations taken during a di-
version shall not be used in determin-
ing compliance with the opacity stand-
ard,

(b) For Method 5, the sampling for
each run shall continue for an integral

80

number of cyecles with total duration
of at least 60 minutes. The sampling
rate shall be at least 0.9 dscm/hr (0.53
dscf/min) except that shorter sam-
pling times, when necessilated by
process variables or other factors, may
be approved by the Administrator, A
cycle shall start at the beginning of
either the scrap preheat or the oxygen
blow and shall terminate immediately

prior to tapping.

(c) Sampling of flue gases during
each steel production cycle shall be
disconlinued whenever all flue gases
are diverted from the stack and shall
be resumed after each diversion
period.

(Sec, 114, Clean Air Act as awmended (42
U.S.C. 74140

39 PR-9318, Mar. 8, 1974, as amended at 43
FR 15602, Apr. 13, 1078]




) ~Standards of
Performance for Seviage Trectment
Plants

Source: 39 FR 9319, Mar. 8, 1974, unless
otherwise noted.

§60.50 Applicability and designation of
affected facility,

() The affected facility is each in-
cinerator that combusts wastes' con-
taining more than 10 pereent sewnge
sludge (dry basis) produced by munici-
pal sewape treatment plants, or each
incinerator that charges more than
1000 kg (2205 1) per day municipal
sewage sludge (dry basis),

(b) Any facility under paragraph (a)
of.this section that commences con-
struction or modification after June
11,1973, is subject to the requirements
of this subpart.

(Sees, 111, 114, 301a), Clean Air Act as
amended (42 US.C. 1857¢-6, 1857c-9,
1857¢(a))

[42 FR 58521, Nov. 10, 1897]

§ 60,151 Definitions,

As used In this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

§60.162 Standard for particulate matter.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator of any sewage
sludge inecinerator subject to the provi-
slons of this subpart shall discharge or
cause the discharge into the atmos-
phere of:

(1) Particulate matter at a rate in
excess of 0.65 g/kg dry sludge input
(1.30 Ib/ton dry sludge input).

(2) Any gases which exhibit 20 per-
cent opacity or greater,

[39 FR 9319, Mar. 8, 1974, as amended at 40
TR 46259, Oct. 6, 1975)

§ 60,153 Monitoring of operations,

(a) The owner or operator of any
sludge incinerator subject to the provi-
sions of this subpart shall:

(1) Install, calibrate, maintain, and
operate a flow measuring device which
can be used to determine either the
mass or volume of sludge charged to
the Incinerator. The flow measuring
device shall have an accuracy of =+5
percent. over its operating range.

(2) Provide access to the sludge
charged so that a well-mixed repre-
sentative grab sample of the sludge
can be obtained.

(3) Install, calibrate, maintain, and
operate a weighing device for deter.
mining the mass of any municipal
solid waste charged to the incinerator
when sewage sludee and municinal
solid waste are incinerated topether,
The weighing device shall have an ae-
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curacy of +5 percent over its operating
range.
(Sce. 114, Clean Alr Act as amcended (42
| U.B.C. 74140

1142 FR 58521, Nov. 10, 1977)

§ 60.154 Test methods and procedures,

(a) The reference methods appended
fo this part, except as provided for in
§ 60.8(b), shall bc used to determine

" compliance with the standards pre-

seribed in § 60,152 as follows:

(1) Method 5 for concentration of
particulate matter and associated
moisture content,

(2) Method 1 for sample and velocity
traverscs,

(3) Method 2 for volumetric flow
rate, and ‘

(4) Method 3 for gas analysis,

(b) Por Mcthod §, the sampling time
for each run shall be at least 60 min-
utes and the sampling rate shall be at
least 0.015 dscm/nmiin (0,53 dscf/min),

cexcepl that shorter sampling times,
when necessitated by process variables
or other factors, may be approved by
the Administrator.

(¢) Dry sludge charging rate shall be
determined as follows:

(1) Determine the mass (Sy) or
volume (S,) of sludge charged to the
incinerator during each run using a
flow measuring device meeting the re-
guirements of §60.153(a)(1). If total
input during a run is measured by &
flow measuring device, such readings
shall be used. Otherwise, record the
flow measuring device readings at 5-
minute intervals during & run, Deter-
mine the quantity charged during
each interval by averaging the flow

.rates at the beginning and end of the
interval and then multiplying the
average for each interval by the time
for each interval. Then add the guan-
tity for each interval to determine Lhe
total quantity charged during the
entire run, (Sy) or (S,).

(2) Collect samples of the sludge
charged to the incinerator in non-

i porous collecting jars at the beginning
 of each run and at approximately 1-
" hour intervals thereafter until the test
ends, and determine for each sampie
the dry sludge content (toial solids
residue) in accordance with ‘224 G.
Method for Solid and Semisolid Sam-
ples,” Standard Methods for Lhe Exam-
inalion of Waler and Waslewaler,
Thirteenth Edition, American Public
"Health Association, Inc.,, New York,
N.Y., 1971, pp. 539-41, except that:

(i) Evaporating dishes shall be ignit-
ed to at least 103°C rather than the

\ 550°C specified in step 3(a)(1),
' (il) Determination of volatile resi-
[ due, step 5(b) may be deleted.

(iih) The quantity of dry sludge per
unit sludge charped shall be deter-
mined in terms of either R,y Guetric
units: mpg  dry  sludge/liter  sludge
charped or English units: Ib/{t?) or
Ry (metric units: mg dry sludge/mg




, ) Rpu=average ratio of quantity of dry
sludge charged or English units: lb/ sludge to quantity of sludge charged
1b). to the incinerator, mg/mg (English

(3) Determine the quantity of dry
sludge per unit sludge charged in
terms of either Rpy or Ro.

(i) If the volume of sludge charged Is
used:

Sp=(60% 10" MR pvSy/THMetric Units)
or

Sp=(8.021 X RpSy/THEnglish Units)
where:

Sp=average dry sludge charging rate
during the run, kg/hr (English units:
1b/he).

Rpv=average quantity of dry sludge per
unit volume of sludge charged to the
fncinerator, mg/l (Saglish units: lb/
ftH.

Sy=sludge charged to the incinerator
during the run, m?* (English units:
gal),

Te=duration of run, min (¥nglish units:
min).

60> 10 *=rretric units conversion facior, i-
lg-min/m*meg-hr,

8.021 =English units conversion factor, 1%
min/gal-hr,

(i) If the mass of sludge charged is

used:
Sp=(60)RpuSy/T)Metric or English Units)
where:

Sp=average dry sludge charging rate

during the run, kg/hr (English units:
Ib/hr).
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units: 1b/1b),

Suy=sludge charged during the run, kg
(English units: Ib), ’

T=duration of run, min (Metric or Eng-
lish units),

60=conversion factor, min/hr (Metric or
English units),

(d) Particulate emission rate shall be
determined by:

C,.=C,Q, (Metric or English Units)

where:

C.w=particulate matter mass emissions,
mg/hr (English units: 1b/hr),

C,=particulate matter concentration, mg/
m?* (English units: Ib/dsef).

Q.=volumetric stack gas flow rate, dscm/
hr (English units: dsef/hr). Q, and C,
shall be determined using Metheds 2
and 5, respectively. (e) Compliance
with §60.152(a) shall be determined as
follows:

Co=(107UC,,./SpX Melric Units) or
Cy=(2000)(C,../Sp) (English Units)

where:

Cy=particulate emission discharge, g/kg
dry sludge (English units: Ib/ton dry
sludue). :

10-%=Mectrie conversion factor, g/mg.

2000=English conversion factor, Ib/ton.

"(Sec. 114, Clean Air Act as amended (42

U.8.C. 7414))

[38 IR 9319, Mar, 8, 1974; 39 FR 13776, Apr.
17, 1974; 39 FR 15396, May 3, 1974)




] —Standarde of Performance
for Primary Copper Smelters

. Source: 41 FR 2338, Jan. 15, 1976, unless
ntherwise noted,

§60.160 Applicability and designation of
affected facility.

(a) The provisions of this subpart
are applicable to the following affect-
ed facilities in primary copper smelt-
ers: Dryer, roaster, smelting furnace,
and copper converler.

(b) Any facility under paragraph (a)
of this section that commences con-
struction or medification after Octo-
ber 16, 1974, is subject to the require-
ments of this subpart.

(8Becs. 111 and 301(a), of the Clean Air Act;
sec. 4(a) of Pub. L. 91-604, 84 Stat. 1683; scc.
2 of Pub. 1. 90-148, 81 Stat. 504 (42 U.8.C.
185%c-6, 1857a(a)))

[42 ¥R 37937, July 25, 1971}

§60.161 Definitions.

As used in this subpart, all terms not,
defined heiein shall hove the meaning
given them in the Act and in Subpart
A of Lhis part.,

(3) “Primary copper smeller” means
any installation or any intermediate
process engaged in Lthe production of
copper {rom copper sulfide ore concen-
trates through the use of pyrometal-
lurgical techniques.

(b) “Dryer” means any facility in
which a copper sullide ore concentrate
charge is healed in the presence of air
to eliminate a portion of the moisture
from the charge, provided less than 5
percent of the sulfur conlained in the
charge is eliminated in the facility,

{¢c) “Roaster” means any f{acility ia
which a copper sulfide ore concentrate
charge is heated in the presence of air
to eliminate a significant portion (5
percent or more) of the sulfur con-
tained in the charge.

(d) “Calcine” means the solid mate-
rials produced by a roaster.

(e) “Smelting” means processing
techniques for the melting of a copper
sulfide ore concentrate or calcine
charge leading to the formation of
separate layers of molten slag, molten
copper, and/or cooper matte.

(fY “Smelting furnace” means any
vessel in which the smelting of copper
sulfide ore concentrates or calcines is
performed and in which the heat nec-
essary for smelting is provided by an
electric current, rapid oxidation of a
portion of the sulfur contained in the
concentrate as it passes through an
oxidizing aimosphere, or the combus-
tion of a fossil fuel.

(g) “Copper converter” means any
vessel to which copper matte is
charged and oxidized to copper.

(h) “Sulfuric acid plant” means any
facility producing sulfuric acid by the
contact process.

(1) “Fossil fucl” means natural gas,
petroleumn, conl, and any form of sotid,
liquid, or gaseous fuel derived from
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such materials for the purpose of cre-
ating useful heat.

(j) “Reverberatory smelting {ur-
nace” means any vessel in which the
smelting of copper sulfide ore concen-
trates or calcines is performed and in
which the heat necessary for smelling
is provided primarily by combustion of
a fossil fuel.

(k) “Total smelter charge” means
the weight (dry basis) of all copper
snifide ore concentrates processed at a
primary copper  smelter, plus the
weight of all other solid materials in-
troduced into the roasters and smelt-
ing furnaces al a primary copper
smelter, except calcine, over a one-
month period.

() “High level of volatile impurities”
means a lotal smelter charge contain-
ing ‘more than 0.2 weight percent ar-
senic. 0.1 weight percent.antimony. 4.5
weight percent lead or 5.5 weight per-
cent zine, on a dry basis,

§ 60.162 Standard for particulate matfer.

(ay On and after the date on which
the performance test required to be
conducted by §G0.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere {rom
any dryer any gases which contain
particulate matter in excess of 50 mg/
dsem (0,022 gr/dscf).

§ 60.163 Standard for sulfur dioxide.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operasor subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere {rom
any roaster, smelting f{urnace, or
copper converter any gases which con-
tain sulfur dioxide in excess of 0.065
percent by volume, except as provided
in paragraphs (b) and (c¢) of this sec-
tion,

() Reverberatory smelting furnaces
shall be exempted from paragraph (a)
of this section during periods when
the total smelter charge at the prima-
ry copper smelter contains a high level
of volatile.impurities.

(¢) A change in the fuel combusted
in a reverberatory smelting furnace
shall not be considered a madification
under this part.

§ 60.164 Standard for visible emissions.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or oprrator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any dryer any visible emissions which
exhibit greater than 20 percent opac-
ity.

(b) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owncer or operator subject to the provi-




sions of this subpart shall cause to be
discharged into the atmosphere from
any affected facility that uses a sulfu-
ric’ acid plant to comply with the
standard set forth in § 60.163, any visi-
ble emissions which exhibit greater
than 20 percent opaclty.

§ 60,165 Monitoring of operations,

(a) The owner or operator of any
primary copper smeller subject to
§ 60,163 (h) shall kecp a monthly
record of the total smelter charge and
the weight percent (dry basis) of ar-
senic, antimony, lead and zinc con-
tained in this charge. The analytical
methods and procedures cmployed to
determine the weight of the total
smelter charge and the weight percent
of arvsonie, antimony, lead and zine
shall be approved by the Administra-
tor arnd shall be accurate to within
plus or minus ten percent,

(b) The owner or operator of any
primary cobper smelter subject to the
provisions of this subpart shall install
and operate;

(1) A continuous monitoring system
to monitor and record the opacity of
gases discharged into the aimosphere
from any dryer. The span of this
system shall be set at 80 to 100 percent
opacity.

(2) A continuous monitoring system
to monitor and record sulfur dioxide
emissions discharged into the atmos-
phere {romy any roaster, smelting fur-
nace or copper converter subjcct to
§60.163 (a). The span of this system
shall he set at a sulfur dioxide coricen-
tration of 0.20 percent by volume,

(i) ‘The continuous monitoring
system performance. evaluation re-
quired under §60.13(¢) shall be com-
plcted prior to the initial performance
test required under §60.8. During the
performaiice evaluation, the span of
the continuous monitoring system
may be set at a sulfur dioxide concen-
tration of 0.15 percent by volume if
necessary to maintain the system
output between 20 percent and 90 per-
c2nt of full scale. Upon completion of
the continuous monitoring system per-
formance evaluation, the span of the
continuous monitoring system shall he
set at a sulfur dioxide concentration of
0.20 percent by volume,

(ii) For the purpose of the continu-
ous monitoring system performance
cvaluation required under §60.13(¢)
the reference method referred to
under (he Field Test for Accuracy
(Relative) in Performance Specifica-
tion 2 of Appendix B Lo this part shall
be Reference Method 6. I'or the per-
formance evaluation, each concentra-
tion measurcment shall be of one hour
duration. The pollutant gas used to
prepare the calibration gns mixtures
required under paragraph 2.1, Per-
formance Spccification 2 of Appendix
B, and for calibration checks under
§ 60.13 {d), shall be suifur dioxide.

(¢) Six-hour averaze sulfur dioxide
concentrations shall be calculated and
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recorded daily for the four consecutive
6-hour periods of each operating day.
Each six-hour average shall be deter-
mined as the arithmetic mean of the
appropriate six contiguous one-hour
average sulfur dioxide concentrations
provided by the continuous monitor-
ing system installed under paragraph
(b) of this section.

(d) For the purpose of reports re-
quired under §60.7(c), periods of
excess emissions that shall be reported
are defined as follows:

(1) Opacity. Any six-minute period
during which the average opacity, as
measured by the continuous monitor-
ing system installed under paragraph
(b) of this section, exceeds the stand-
ard under § 60.164(a.).

(2) Sulfur dioxide. All six-hour peri-
ods during which the average cmis-
sions of sulfur dioxide, as mgsured by
the continuous monitoring system in-
stalled under § 60.163, exceed the level
of the stondard. The Administrator
will not consider emissions in excess of
the level of the standard for less than
or equal to 1.5 parcent of the six-hour
periods during the quarter as indica-
tive of a potential violation of
§60.11¢d) provided the affected facili-
ty, including air pollution control
equipment, is maintained and operat-
ed in a manrner consistent with good
air polluticn control practice for mini-
mizing emissions during these periods.
Emissions in excess of the level of the
standard during periods of startup,
shutdown, and malfunction are not to
be included within the 1.5 percent.

(See. 114, Clean Air Act as amended (42

U.S.C. 1414))

{41 PR 2338, Jan. 15, 1976; 41 FR 8346, F¢ch.

26, 1976, as amended at 42 FR 57126, Nov. |1,
9

gg('li.]lﬁ(i Test methods and procedures,

{n) The reference methods in Appen-
dix A to this part, except as provided
for in § 60.8(1), shall be used to deter-
mine compliance with the standards
prescribed i §§60.162, 60.163 and
60.164 as follows:

(1) Method 5 for the concentiration
of particulate matter and the associat-
ed moisture content.

(2) Sulfur dioxide concentrations
shall be determined using the continu-
ous monitoring system instatled in ac-
cordance with §60.165(b). One 6-hour
average period shall constitute one
run. 'The monitoring system drift
during any run shall not exceed 2 per-
cent of span.

(b) For Method 5, Method 1 shall be
used for selecting the sampling site
and the number of traverse points,
Method 2 for determining velocity and
volumetric flow rate and Method 3 for
determining the gas analysis, The
sampling time for each run shall be at
least 60 minutes and the minimum
sampling volume shall be 0.85 dsem
(30 dsef) except that smaller times or
volumes, when neeessitated by process
variables or other factors, may be ap-
proved by the Administrator.

(See, 114, Clean Alr Act as amended (42
U.S.C. 1414)




) —Standards of Performance
for Primary Zinc Smelters

Source: 41 FR 2340, Jan, 15, 1976, unless
otherwise noted.

§60.170 Applicability’ and designation of
affected facitity.

(a) The provisions of this subpart
ara applicable to the following affect-
ed facilities in primary zinc smelters:
roaster and sintering machine,

(b) Any facility under paragraph (a)
of this section that commences con-
struction or modification after Oclo-
ber 16, 1974, is subject to the require-
ments of this subpart.

(Sees. 111, 301(a), Clean Air Acts sce. 4(a) of
Pub, L. 91-604, 84 Stat. 1683; sec. 2 of Pub,
1,, 90-148, 81 Stat, 504 (42 U.S.C., 1857c-6,
1857g(aN)

{42 PR 37937, July 25, 1977)

§ 60.171  Definitions.

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part,

(a) “Primary zinc smelter” means
any installation engaged in the pro-
duction, or any intermediate process
in the production, of zinc or zinc oxide
from zinc sulfide ore concentrates
through the use of pyrometallurgical
techniques.

(L) “Roaster” means any facility in
which a zinc sulfide ore concentrate
charpe is heated in the presence of air
to eliminate a significant portion
(more than 10 percent) of the sulfur
contained’in the charge.

(c) “Sintering machine” means. any
furnace in which calcines are heated
in the presence of air to agglomerate
the calcines into a hard porous mass
called “sinter.”

(d) “Sulfuric acid plant” means any
{acility producing sulfuric acid by the
contact process.

§60.172 Standard for particulate matter.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any sintering machine any gases
which contain particulate matter in
excess of 50 mg/dsem (0.022 gr/dsci),

§ 60.173 Standard for sulfur dioxide.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
. owner or operator subject to the provi-
stons of this subpart shall cause to be
discharged into the atmosphere from
any roaster any gases which contain
sulfur dioxide in excess of 0.065 per-
cent by volume,

(b) Any sintering machine which
elitninates more than 16 percent of the
sulfur initielly contained in the zinc
sulfide ore concentrates will be consid-
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ered as a roaster under paragraph (a)
of this seclion.

§ 60.174 Stendard for visible emissions.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any sintering machine any visible
emissions which exhibit greater than
20 percent opacity,

(b) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharzed into the atmosphere from
any affected facility that uses a sulfu-
ric acid plant to comwply with the
standard sct forth in §60.073, any visi-
ble emissions which exhibit greater
than 20 pereent opacity.

§60.175 MMonitoring of operations.

(a) The owner or operator of any
primary zinc smelter subject to the
provisions of this subpart shall install
and operate:

(1) A continuous moenitoring system
to monitor and record the opacity of
gases discharged into the aulmosphere
from any sintering machine, The span
of this system shall be set at 80 to 100
percent opacity.

(2) A continuous monitoring system
to monitor and record sulfur dioxide
emissions discharged into the atmos-
phere f{rom any roaster subject to
§60.173. The span of this system shall
be set at a sulfur dioxide concentra-
tion of 0.20 percent by volume,

(i) The continuous monitoring
gsystem ' performance evaluation re-
quired under §60.13(c) shall be com-
pleted prior to the initinl performance
test required under §60.8. During the
performance evaluation, the span ol
the continuous moniloring system
may be set at a sulfur dioxide concen-
tration of 0.15 percent by volume if
necessary to maintain the system
output between 20 percent and 90 per-
cent of full scale. Upon completion of
the continuous monitoring system per-
formance cvaluation, the span of the
continuous monitoring system shall be
set at a sulfur dioxide concentration of
0.20 percent by volume.

(ii) For the purpose of the continu-
ous monitoring system performance
evaluation required under §60.13(c),
the reference method referred to
under the Field Test for Accuracy
(Relative) in Performance Specifico-
tion 2 of Appendix B to this part shall
be Reference Method 6. For the per-
formance evaluation, each concentra-
tion measurement shall be of 1 hour
duration. The potlutant gas used to
prepare the calibration gas mixtures
required under paragraph 2.1, Per-
formance Specification 2 of Appendix
B, and for calibration checks under
§ 60.13(<), shall be sutfur dioxide.




(b} Twoé-hour average sulfur dioxide
concentrations shall be calculated and
recorded daily for the 12 consecutive
2-hour periods of each operating day.
Lach 2-hour average shall be deter-
mined as the arithmetic mean of the
appropriate two contiguous 1-hour
average sulfur dioxide concentrations
provided by the continuous monitor-
ing system installed under paragraph
(a) of this section.

(c) For the purpose of reports re-
quired under §60.7¢c), periods of
excess emissions that shall be reported
are defined as follows;

(1') Opacily. Any 6-minute period
during which the average opacity, as
_mca.sured by the continuous monitor-
ing system installed under paragraph
(a) of this scction, exceeds the stand-
ard under § 60.1'74(a).

(2) Sulfur dioxide. Any 2-hour
period, as desceribed in paragraph (h)
of this section, during which the aver-
age emissions of sulfur dioxide, as
measured by the continuous monitoi-
ing system installed under paragraph
(a) of this section, exceeds the stand-
ard under § 60,173,

(Sec. 114, Clean Air Act as amended (42
US.C. 7414
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§60.176 'Test methods and procedures.

() The reference methods in Appen-

~dix A to this part, except as provided

for in § 60.8(1), shall be used to deter-

. mine compliance with the standards
prescribed in §§60.172, 60.173 and

60.174 as follows:

(1) Method 5 for the concentration
of particulate matter and the associat-
ed moisture content.,

(2) Sulfur dioxide concentrations
shall be determined using the continu-
ous monitoring system installed in ac-
cordance with §60.175(a). One 2-hour
average period shall constitute one
run,

(b) For Method 5, Method 1 shall be
uscd for selecting the sampling site
and the number of {raverse points,
Method 2 for determining velocity and
volumetric flow rate and Me¢ihod 3 for
determining the gas analysis, The
sampling time f{or each run shall be at
least 60 minutes and the minimum
sampling volume shall be 0.85 dsem
(30 dscf) excepl that smaller titnes or
volumes, when necessitated by process
variables or other factors, may be ap-
proved by the Administrator.

(Sec, 114, Clean Air Act as amended (42
U.8.C. 1414) .




—Standards of Performance
for Primary Lead Smelters

Source: 41 FR 2340, Jan. 15, 1976, unless
otherwise noted.

§60.180 Applicability and designation of
affected facility.

(a) The provisions of this subpart
are applicable to the following affcct-
ed facilitics in primary lead smelters:
sintering machine, sintering machine
discharge end. blast furnace, dross re-
verberatory furnace, clectric smelting
furnace, and converter,

(b) Any facility under paragraph (a)
of this section that comnmences con-
struction or modification after Octo-
ber 16, 1974, is subject to the require-
ments of this subpart.

(Secs, 111, 301¢a), Clean Air Act; sec, 4(a) of
Pub. L. 91-604, 84 Stal, 1683, scc, 2 of Pub.
L. 90-148, 81 Stat. 504 (42 U.S.C. 1857c-8,
1857g(a)))

{42 FR 37937, July 25, 1977

§ 60.181 Definitions,

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

(a) “Primary lead smeller” means
any installation or any intermediate
process engaged in the production of
lead from lead sulfide ore concentrates
through the use of pyrometallurgical
techniqgues.

(h) “Sintering machine” means any
furnace in which a lead sulfide ore
concentrate charge is heated in the
presence of air to eliminate sulfur con-
tained in the charge and to agglomer-
ate the charge into a hard porous
mass called “sinter.”

(¢) “Sinter bed" means the lead sul-
fide ore concentrate charge within a
sintering machine, )

(d) “Sintering machine discharge
end” mcans any apparatus which re-
ceives sinter as it is discharged from
the conveying grate of a sintering ma-
chine. ‘

(e) “Blast furnace’ means any reduc-
tion furnace to which sinter is charged
and which forms separate layers of
molten slag and lead bullion.

(f) “Dross reverberatory furnace”
means any furnace used for the re-
moval or refining of impurities from
lead bullion.

(g) “Electric smelting furnace”
means any furnace in which the heat
necessary for smelting of the lead sul-
fide ore concentrate charge is generat-
ed by passing an electric current
through a portion of the molten mass
in the furnace.

(h) “Converter” means any vessel to
which lead concentrate or bullion is
charged and refined.

(1) “Sulfuric acid plant” means any
facility producing sulfuric acid by the
contact process.,

§G(l.l§2 Standard for particulate matter.

(a) On and after the date on which
the performance test required to be

conducted by §60.8 is completed. no
owner or operator subject Lo the provi-
sions of this subpart shall cause to be
discharged into the atmosphere {rom
any sintering machine, electric smelt-
ing furnace, or converter gases which
iconducted by §60.8 is completed, no
‘owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into ‘he atmosphere from
any blast furnace, dross reverberatory
furnace, or sintering machine dis-
charge end any gases which contain
particulate matter in excess of 50 mg/
dsem (0.022 gr/dscf).

§ 60.183 Standard for sulfur dioxide,

(a) On and after the date on which
the performance test required to be

contain sulfur dioxide in excess of
0.065 perecent by volume,

§60.184  Standard for visible eniissions.

(a) On and after the date on which
the performance test required to be
conducted by $60.8 is completed, no
owner or operator subjcct to the provi-
sions of this subpart shall eause to be
discharged into the atmosphere from
any blast furnnce, dross reverberatory
furnace, or sinfering machine  dis-
charge end any visibie emissions which
exhibil greater than 20 percent opac-
ity. .

(b) On and after the date on wiich
the performance test reguired to be
conducted by §060.8 is compleled, no
owner or operater subject to the provi-
sions of this subvare shall cause to be
discharged into the atmosphere from
any affected facility that uses a sulfu-
ric acid plant to comply with the
standard sct forth in § 60,183, any visi-
ble emissions which exhibit greater
than 20 percent opacity.

§60.185 Monitoring of eperations,

(a) The owner or operator of any
primary lead smeller subject to the
provisions of this subpart shall install
and operate:

(1) A continuous monitoring system
to monitor and record the opacity of
gases discharged into the atmosphere
from any blast furnace, dross reverber-
atory furnace, or sintering machine
discharge end. The span of this system
?glall be set at 80 to 100 pereent opac-

Y.

(2) A continuous monitoring system
to monitor and record sulfur dioxide
emissions discharged into the atmos-
phere from any sintering machine,
electric furnace or converter subject to
§ 60,183, The span of this system shall
be set at a sulfur dioxide concentra-
tion of 0.20 percent by volume.

(i) The continuous monitoring
system performance evaluation re-
quired under §60.13(c) shall be com-
pleted prior to the'initial performance
test required vnder §60.8. During the
performance evaluation, the span of
the continuous monitoring system
may be set at a sulfur dioxide concen-
tration of 0.15 percent by volume if
necessary to maintain the system
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output between 20 percent and 90 per-
cent of full scale. Upon completion of
the continuous monitoring system per-
formance evaluation, the span of the
continuous monitoring system shall be
set at a sulfur dioxide concentration of
0.20 pereent by volume,

(i) For the purposc of the continu-
ous monitoring system performance
evaluation required under §60.13¢c),
the reference method referred to
under the Field Test for Accuracy
(Relative) in Performance Specifica-
tion 2 of Appendix B to this part shall
be Reference Method 6. For the per-
formnance evaluation, each concentra-
tion measurement shall be of one hour
duration. The pollutant gases used to
prepare the calibration gas mixtures
fequired under paragraph 2.1, Per-
formance Specification 2 of Appendix
B, and for calibration checks under
£ 60.13(c), shall be sulfur dioxide.

(b)Y Two-hour average sulfur dioxide
concentrations shall be calculated and
recorded daily for the twelve consecu-
tive two-hour periods of each operat-

ing day. Bach two-hour average shall .

be determined as the arithmetic mean
of the appropriate two contiguous one-
hour average sulfur dioxide concentra-
tions provided by the continuous mon-
itoring system installed under para-
cgraph (a) of this section, )
(¢) For the purpose of reports re-
guired under §60.%(c), periods of

excess emissions that shall be reported

are defined as follows:

(1) Opacity, Any six-minute period
during which the average opacily, as
measured by the continuous monitor-
ing system installed under paragraph
(a) of this section, exceeds the stand-
ard under § 60.184(a).
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[ (2) Sulfur dioxide. Any two-hour
I period, as described in paragraph (b)
of this section, during which the aver-
iage emissions of sulfur dioxide, as
‘measured by the continuous monitor-
ing system installed under parasraph
((a) of this section, exceeds the stand-
ard under § 60.183.

(Sce. 114, Clean Air Act as amended (42
U.S.C. 14140

‘§60.186 Test methods and procedures.

(a) The reference methods in Appen-
dix A to this part, except as provided
for in § 60.8(b), shall be used to deter-
‘mine compliance wilh the standards
prescribed in  §§60.182, 60.183 and
60.184 as follows:

(1) Method 5 for the concentration
of particulate matter and the associat-
ed moisture content.

(2) Sulfur dioxide concentrations
shall be determined using the continu-
ous monitoring system installed in ac-
cordance with §60.185(a). One 2-hour
average period shall constitute one
run.,

(b) For Method 5, Method 1 shall be
used for selecting the sampling site
and the number of traverse points,
Method 2 for determining velocity and
volumetric flow rete and Method 3 for
determining the gas analysis. The
sampling time for each run shall be at
least 60 minutes and the minimum
sampling volume shall be 0.85 dscm
(30 dsel) except that smaller times or
volumes, when necessitated by process

.variables or other factors, may be ap-

proved by the Administrator,

(See. 114, Clean Air Act as amended (42
U.B.C.1414))

S—




—~Standards of Performance
for Primary Aluminum Reduction
Plangs

Soukce: 41 FR 3828, Jan, 26, 1976, unless
otherwise noted.

§60.190 Applicability and designation of
affected facility.

() The affected facilities in primary
aluminum reduction plants to which
this subpart applies are potroom
groups and anode bake plants,

(b) Any facility under paragraph (a)
of this section that commences con-
struction or modification after Octo-
ber 23, 1074, ig snbject to the require-
ments of this subpart.

(Secs, 111, 301(a), Clean Air Act; sec. 4(a) of
Pub, L. 91604, 84 Stal, 1683; scc. 2 of Pub,
L. 90-148, 81 Stat, 504 (42 U.S.C. 1857¢c-6,
1857(a)))

{42 'R 37937, July 25, 19771

8 60.191 Definitions.

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Acl and in Subpart
A of this part.

(a) “Primary aluminum reduction
plant” means any facility manufactur-
ing aluminum by electrolytic reduc-
tion,

(b) “Anode bake plant” means a fa-
cility which produces carbon anodes
for use in a primary aluminum reduc-
tion plant.

(¢) "Potroom"” means a building vnit
which houses a group of electrolytic
cells in which aluminum is produced.

(d) *Potroom group” meceans an un-
controlled potroom, a potroom which
is controlled individually, or a group of
potrooms ducted to the same control
system.

(e) “Roof monitor"” means that por-
tion of the roof of a potroom where
gases not captured at the cell exit
from the potroom.

() “Aluminum cquivalent” means an
amount of aluminum which can be
produced from a ton of anodes pro-
duced by an anode bake plant as deter-
mined by § 60.195(e).

(g) “Total fluorides” means elemen-
tal fluorine and all fluoride com-
pounds as measurcd by reference
methods specified in §60.195 or by
equivalent or alternative methods [see
§ G0.8(b)).

(h) “Primary control system’” means
an air pollution control system de-
sipned to remove gascous and particu-
late f{luorides from exhaust gases
which are captured at the cell,

(i) “Secondary control system”
means an air pollution control system
designed to remove gaseous and partic-
ulate fluorides from gases which
escape caplure by the primary control
system.,

§60.192 Standard for {luorides,

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no

owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any affected facility any gases which
contain total fluorides in excess of:

(1) 1 kg/metric ton (2 1b/ton) of alu-
minum produced for vertical stud So-
derberg and horizontal stud Soderberg

. plants,;

(2) 0.95 kg/metric ton (1.9 1b/ton) of
aluminum produced for potroom
groups al prebake plants; and

(3) 0.05 kg/metric ton (0.1 Ib/ton) of
aluminum equivalent for anode bake
plants.

§ 60.193 Stondard for visible emissions.

(n) On and after the date on which
the periormance test required to be
conducted by §60.8 is comnpleted, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmozphere:

(1) TProm any poiroom group any
gases whicli exhibiv 10 porcent opncity
or greater, or

(2) From any anode bake plant any
gases which exhikit 20 percent opacity
or greater.

§ 60.184 Roniloring of operations.

(a) The owner or operator of any af-
fected facility subject to the provisions
of this subpart shall install, calibrate,
maintain, and operate monitoring de-
vices which can be used to determine
daily the weight of aluminum and
anode produced. The weighing devices
shall have an accuracy of %5 percent
over Ltheir operating range.

(h) 'The owner or operator of any af-
fected facility shall maintpin a record
of daily production rates of aluminum
and anodcs, raw material feed rates,
and cell or potline voltages,

(Sec. 114, Clean Air Act as amended (42
U.G8.C. 74140

§ 60,195 Test methods and procedures.

(a) Except as provided in §60.8(b),
reference methods specified in Appen-
dix A of this part shall be used to de-
termine compliance with the stand-
ards prescribed in § 60,192 as follows:

(1) For sampling emissions from
stacks:

() Method 13A or 13B for the con-
centration of total f{luorides and the
associated moisture content,

(if) Method 1 for sample and velocity
traverses,

(ili) Method 2 for velocity and volu-
metric flow rate, and

(iv) Mecthod 3 for gas analysis,

(2) For sampling cmissions from roof
monitors not employing stacks or pol-

lutant collection systems:
)} Method 14 for the concentration

of total {luorides and associated mois-
ture content,

(i) Method 1 for sample and velocity
traverses,

(i) Method 2 and Method 14 for ve-
locity and volumetric flow rate, and

(iv) Mecthod 3 for gas analysis.

(3) Yor sampling emissions from roof
monitors not cmploying stacks but
equipped with pollutant collection sys-




tems, the procedures under §60.8(b)
shall be followed. -

~ (b) FPor Mcthod 13A or 13B, the sam-

! pling time for each run shall be at
least ecight hours for any potroom
sample and at least four hours for any
anode bake plant sample, and the
minimum sample volume shall be 6.8
dscm (240 dscf) for any potroom
sample and 3.4 dsem (120 dsef) for any
anode bake plant sample except that
shorter sampling times or smaller vol-
umes, when necessitated by process
variables or other factors, may be ap-
proved by the Administrator,

(¢) The vir poliution control system
for each affccted facility shall be con-
structed so that volumetric flow rates
and toinl {luoride emissions can be ace
curately determined using applicable
methods specified under paragraph (a)
of this section,

(@) The rate of aluminum produc-
tion shall be determined as follows:

, (1) Determine the weight of alumi-
num in metric tons produced during a
period from the last tap before a run
starts until the first tap after the run
ends Using a monitoring device which
meetls the requirements of §60.194(a).

(2) Divide the weight of aluminum
produced by the length of the period
An hours.

() Tor anode beke plants, the alumi.
num equivalent for ancdes produced
shall be determined as follows:

(1) Datermine the average weight
(metric tons) of anode produced in the
anode bake plani during a representa-
tive oven c¢ycle using a monitoring
device which meets the requirements
of §60.104(a),

(2) Determine the average rate of
anode production by dividing the total
weight of anodes produced during the
representative  oven  cycle by the
length of the cycle in hours.

(3) Calculate the aluminum equiva-
lent for anodes produced by multiply-
ing the average rate of anode produc-
tion by two, (MNote: An owner or opera-

tor may establish a diff.gzrent nml(,ipli«
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cation factor by submitting production
records of the tons of aluminum pro-
duced and the concurrent tons of
anode consumed by potrooms.)

(f) For cach run, potroom group
emisstons expressed in kg/metric ton
of aluminum produced shall be deter-
mined using the following equation:

_ (CiQ4)110-% 4 (CiQ4)110-0
- M

Epg

where:

¥, =potroom group emisslons of total
fluorides in kg/metric ton of alumi-
num produced,

C, =concentration of total fluorides in me/
dsem as determined by Method 13A or
138, or by Method 14, as apphcable.

Q.=volumetric flow rate of the cffluent
gas stream in dsem/hr as determined
by Method 2 and/or Method 14, as ap-
plicable.

10~ ¢=conversion factor from mg to kg.

M=rate of aluminum yproduction in metric
ton/hr as determined by § 60.195(d).

(C. 0, =product of C, and Q, for measure-
ments of primary control system efflu-
ent gas streams.

C(€Q),=product of G and Ry for measure-

menls of secondary control system or
roof monitor effluent gas streams,

(g) YFor each run, as applicable,
anode bake plant emissions expressed
in kg/metric ton of aluminum equiva-
lent shall be determined using the fol-

‘lowing equalion:

EGuyp=Ci@Q, 107/ M

where!

Iypeanode bake plant emdssions of total
Nuorides in kg/metric ton of alumi-
num equivalent,

. =concentration of total fluorides in mg/
dsem as determined by Meihod 13A or
13B.

Q,=volumetric flow rate of the effluent
gas stresm in dsem/hr as determinced
by Method 2.

10-¢ =conversion factor from mg to Ke.

Me=aluminum cquivalent for anodes pro-
duced by anode bake plants in metric
ton/hr as determined by § 60.185(e).

(See, 114, Clean Alr Act as amended (42
U.S.C. 74140

- sy




. ~Standards of Porformance
for the Phosphate Fortilizer Indus~
fry: Wet-Process Phosphoric Acld
Plants

Sourcr: 40 TR 23154, Aug. 6, 1975, unless
otherwise noted.

§ 60.200 Applicability and desighation of
affected facility.

(a) The affected facility to which
the provisions of this subpart apply is
each wet-process phosphoric acid
plant, For the purpose of this subpart,
the affected faeility includes any com-
bination of: Reactors, filters, evapora-
tors, and hotwells,

(b) Any facility under paragraph (a)
of this section thal commences con-
struction or modification after Qcto-
ber 22, 1974, is subjeci to the require-
ments of this subpart.

(Secs, 111, 301(a), Clean Air Act; sec. 4(i) of
Pub. L. 91-604, 84 Stat. 1683; sec. 2 of Pub.
L. 90-148, 81 Stat. 504 (42 U.S,C. 1857c-6,
1857g(2)))

[42 FR 37931, July 25, 19771

§ 60.201 Definitions.

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

(a) “Wet-process phosphoric acid
plant’ means any facility manufactur-
ing phosphoric acid by reacting phos-
phate rock and acid. :

(b) “Total fluorides” means elemen-
tal fluorine and all f{luoride com-
pounds as measured by reference
metheds speeified in § 60,204, or cquiv-
alent or alternative methods,

(¢) “Equivalent P,0, feed” means
the quantity of phosphorus, expressed
as phosphorous pentfoxide, fed to the
process.

§60.202 Standard for fluorides,

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cavse to be
discharged into the atmosphere from
any affected facility any gases which
contain total fluorides in excess of 10.0
g/metric ton of ecquivalent P,O, feed
(0.020 1b/ton).

§60.203 Monitoring of operations,

(a) The owner or operator of any
wet-process phosphoric acid plant sub-
Ject to the provisions of this subpart
shall install, calibrate, maintain, and
operate a monitoring device which can
be used to determine the mass flow of
phosphorus-bearing feed material to
the process. The monitoring device
shall have an accurney of 45 percent
over its operating range.

(b) The owrner or operator of any
wel-process  phosphiocie  seid  plant
shall maintain a daily record of equiv-
alent PO, feed by first determining
the total mass rate in matric ton/hr of
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phosphorus bearing feed using a moni-
toring device for mcasuring mass flow-
rate which meets the requirements of
paragraph (a) of this section and then
by proceeding according to
§ 60.204(d)(2).

(¢) The ‘owner or operator of any
wet-process phosphoric acid subject to
the provisions of this part shall install,
calibrate, maintain, and operate a
monitoring device which continuously
measures and permancntly records the
total pressure drop across the process
scrubbing system. The monitoring
device shall have an accuracy of +5
percent over its operating range.

(Sec, 114, Clean Air Act as amended (42
U.S.C. 7414))

§60.201 Test methods and procedures,

(a) Reference methods in Appendix
A of this part, except as provided in
§60.68(b), shall be used to determine
compliance with the standard pre-
scribed in § 60.202 as follows:

(1) Method 13A or 138 for the con-
centration of total fluorides and the
associated moisture content,

(2) Method 1 for sample and velocity
traverses,

(3) Method 2 for velocity and volu-
metric flow rate, and

(4) Method 3 for gas analysis.

(b) For Method 134 or 133, the sam-
pling time for each run shall be at
least 60 minutes and the minimum
sample volume shall be 0.85 dscm (30
dscf) except that shorter sampling

times or smaller volumes, when neces-
sitated by process varlables or other

factors, may be approved by the Ad-
ministrator,

(¢) The air pollution control system
for the affected facility shall be con-
structed so that volumetric flow rates
and total fluoride emissions can be ac-
curately determined by applicable test
methods and procedures,

(d) Bquivalent P,O, feed shall be de- -

itermincd as follows:
(1) Determine the total mass rate in
metric ton/hr of phosphorus-bearing

" feed during each run using a flow

moniloring device meeting the require-
ments of § 60,203(a),

(2) Calculate the equivalent P,Oq
feed by mulliplying the percentage
P,0, content, as measured by the spec-
trophotometric molybdovanadophos-
phate method (AQAC DMethod 9),
times the total mass rate of phospho-
rus-bearing feed. AOAC Method 9 s
published in the Official Methods of
Analysis of the Association of Official
Analytical Chemists, 11th edition,
1970, pp. 11-12, Other methods may be
approved by the Administrator,

(e) Yor each run, emissions ex-
pressed in g/metric ton of cquivalent
P.O, feed shall be deterinined using
the following cquation:




E=(C,Q) 10"’/1”?,0.

where: .

E=Emlsslons of total fluorides in g/metric
ton of equivalent P,0;, feed.

" ¢, =Concentration of total fluorides in
mg/dscm s determined by Method
13A or 13B.

Q.= Volumetrie flow rate of the effluent
gas stream in dsem/hr as determined
by Method 2,

10~ =Conversion factor for mg to .

Mros=Equivalent P,O, feed in metric ton/
hr as determined by § 60.204(d).

(Sec. 114, Clean Air Act as amended (42
U.8.C. 7414))
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) —Standards  of Performe
ance for the FPhosphate Fertilizer
Industry:  Superphosphoric  Acid
Plants

Source: 40 FR 33156, Aug. 6, 1975, unless
otherwise noled.

860.210 Applicability and designation ‘of
affected facility.

(a) The affected facility to which
the provisions of this subpart apply is
each superphosphoric acid plant. For
the purpose of this subpart, the affect-
ed facility includes any combination
of: Bvaporators, hotwells, acid sumps,
and cooling tanks.

(b) Any facility under paragraph (a)
of this section that commences con-
struction or modification after Octo-
ber 22, 1974, is subject to the require-
ments of this subpart,

(Secs. 111, 301(a), Clean Air Acl; sec, 4(a) of
Pub. L. 91-604, 84 Stat. 1683; sec. 2 of Pub.
1. 90-148, 81 Stat. 304 (42 U.S.C. 18b%c-6,
1857g(a)))

142 FR 37937, July 25, 19717)

§ 60,211 Definitions.

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

(a) “Superphosphoric acid plant”
means any facility which concentrates
wet-process phosphoric acid to 66 per-
cent or greater P.Q, content by weight
for eventual consumption as a fertiliz-
er. ’

(b) "“Total {luorides” means elemen-
tal fluorine and all fluoride com-
pounds as measured by reference
methods specitied in § 60.214, or equiv-
alent or alternative methods.

(¢) “Equivalent P.Q, feed” means
the quantity of phosphorus, expressed
as phosphorous pentoxide, fed to the
process.

§60.212 Standard for fluorides.

(a) On and after the date on which
the performance test required to be
conducted by §00.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmospherc from
any affected facility any gases which
contain total fluorides in excess of 5.0
g/metric ton of equivalent I>O, feed
(0.010 1b/ton).

§60.213 Monitoring of operations.

(a) The owner or operator of any su-
perphosphoric acid plant subject to

the provisions of this subpart shall in-~

stall, calibrate, maintain, and operate
a {low monitoring device which can be
used to determine the mass flow of
phosphorus-bearving feed material to
the process. The flow monitoring
device shall have an accuracy of 45
percent over its operating range.
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(b)Y The owner or operator of any su-

perphosphoric acid plant shall main-

tain a daily record of equivalent P,Os
fecd by first determining the total
mass rate in metric ton/hr of phos-
phorus-bearing fecd using a flow moni-
toring device meeting the require-
ments of paragraph (a) of this section
and then by proceeding according to
§60.214(dX2).

(¢) The owner or operator of any su-
perphosphoric acid plant subject to
the provisions of this part shall install,
cplihrate, maintain, and operate a
monitoring device which continuously
measures and permanently records the
tolal pressure drop across the process
scrubhbing  system. ‘The monitoring
device shall have an accuracy of &b
percent over its operating range.

(Sec. 114, Clean Air Act as amended (42
U.S.C. 7414)

§60.214 Test methods and procedures,

(a) Reférence methods in Appendix
A of this part, except as provided in
& 60.8(b), shall be used to determine
compliance with the standard pre-
seribed in § 60.212 as {follows:

(1) Method 13A or 138 for the con-
centration of total fluorides and the
associated moisture content.

(2) Method 1 for sample and velocity

fraverses,

(3) Method ¢ for velocity and volu-
metric flow rate, and

(4) Method 3 for gas analysis.

(b) For Method 13/ or 13B, the sam-
pling time for each run shall be at
least 60 minutes and the minimum
sample volume shall be at least 0.85
dsem (30 dscf) except that shorter
sampling times or smaller volumes,
when necessitated by process variables
or other factors, may be approved by
the Administrator. )

(¢) The air pollution control system
for the affected facility shall be con-
structed so that volumetric {low rates
and total fluoride emissions can be ac-
curately determined by applicable test
methods and procedures,

(d) Bquivalent 1,0, feed shall be de-
termined as follows:

(1) Determine the total mass rate in
meltric ton/hr of phosphorus-hearing
feed during each run using a flow
monitoring device meeting the require-
ments of § 60.213¢a).

(2) Calculate the ecquivalent P04
feed by multiptying the percentage
P,0, content, as measured by the spec-
trophotometric  molyvidovanadophos-
phate method (AQAC Nicthod 9),
times the total mass rate of phospho-
rus-beaving feed, AQAC MMcethod 9 s
published in the Othecal Methods of
Analyvsis of the Associntion of Official
Analytical Chemists, 11th  edition,
1970, pp. 11-12, Orther methods may be
approved by the Administrator,




(e) Xor each run, emissions ex-
pressed in g/metric ton of equivalent
P.O, fecd, shall be determined using
the following equation:

E=(Cl Qu) 10"’/}‘1]&0.

where: .

E=Emissions of total fluorides in g/metric
ton of equivalent PO, feed.

C,=Concentration of total fluorides in
mg/dsem as determined by Method
13A or 138,

@, =Volumetric flow rate of the effluent
gas stream in dsem/hr as determined
by Method 2,

10-*=Conversion faclor for mg to g.

Myson=Equivalent 1,0, feed in metric ton/
hr as determined by § 60.214(d),

(Sec. 114, Clean Air Act as amended (42
U.8.C."M414)) -
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~Standards of Perform-
ance for the Phosphate Fertilizer
Industry: Diommonium Phosphata
#lants

Sounce: 40 FR 33155, Aug, 6, 1975, unless
otherwise noted. :

§60.220 Applicability and designation of
affected facility.

(a) The affected facility to which
the provisions of this subpart apply is
each granular diammonium phosphate
plant, For the purpose of this subpart,
the affected facility includes any com-
bination of: Reactors, granulators,
dryers, coolers, screens and mills,

(b) Any facility under paragraph (a)
of this section that commences con-
struction or modification afier Octlo-
ber 22, 1974, is subject to the require-
ments of this subpart.

Secs. 111, 301(a), Clean Alr Act; sec. 4(a) of

Pub, L. 91-604, 84 Stat, 1683; sec. 2 of Pub.
L. 90-148, 81 Stat, 504 (42 U.S.C. 1857c-6,
1857g(a)))

{42 IR 37938, July 25, 1977)

§ 60,221  Definitions,

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

(a) “Granular diammonium phos-
phate plant” means any plant manu-
{acturing granular diammonium phos-
phate by reacting phosphoric acid
with ammonia.

(b) “Total fluorides” means elemen-
tal fluorine and 4l fluoride com-
pounds as measured by reference
methods specified in § 60.224, or equiv-
alent or alternative methods.

(¢) “Bquivalent .0, feed” means
the quantity of phosphorus, expressed
as phosphorus pentoxide, fed lo the
process,

§ 60.222 Standard for fluorides.

(a) On and after the date on which
the performance test required to be
conducted by $60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any affected facility any gases which
contain total fluorides in excess of 30
g/metric ton of eguivalent PO, feed
(0,060 1b/ton).

§ 60.223  Monitoring of operations,

(a) The owner or operator of any
granuiar  diammonium phosphate
plant subject Lo the provisions of this
subpart shall install, calibrate, main-
tain, and operate a flow moniloring
device which can be used to determine
the mass flow of phosphorus-bearing
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fced material to the process. The flow
monitoring device shall h_ave an accu-
racy of =5 perceitt over its operating
e,

ra(nbs) The owner or operator of any
granular diammonium ‘ phosphate
plant shall maintain a daily record of
equivalent P,O;s feed by {irst determln-
ing the total mass rate in metric_ton/
hr of phosphorus-bearing fqed using a
flow monitoring device meeting the re-
quirements of paragraph (a) of this
section and then by proceceding accord-
ing to § 60.224(d)(2).

(¢) The owner or operator of any
granular  diammonium .phosphat.c
plant subject to the provisions Qf ths
part shall install, calibrate, mmntam,
and operate o monitoring device which
continuously measure. and perma-
nently records the total pressure drop
across the scrubbing system, The mon-
itoring device shall have an accuracy
of 45 percent over its operating range.

(Sec. 114, Clean Alr Act as amended (42

U.8.C.7T414)

§60.224 Test methods and procedures.

(a) Reference methods in Appendix
A of this part, except as provided for
in § 60.8(b), shall be used to determine
compliance with the standard ovre-
scribed in § 60.222 as follows:

(1) Method 13A or 13B for the con-
centration of total {luorides and the
associated moisture content,

(2) Method 1 for sample and velocity
traverses,

(3) Method 2 for velocity and volu-
metric flow rate, and

(4) Method 3 for gas analysis.

(b) For Method 13A or 138, the sam-
pling time for each run shall be at
least 60 minutes and the minimum
sample volume shall be at least 0.85
dsem (30 dscf) except that shorler
sampling times or smaller volumes
when necessitated by process variabies
or olher factors, may be approved by
the Administrator.

(¢) The air pollution control system
for the affected facility shall be con-
structed so that volumetric flow rates
and total {luoride emissions can be ac-
curately determined by applicable test
methods and procedures.

(d) Equivalent P,O, feced shall be de-
termined as follows:

(1) Determine the total mass rate in
metric ton/hr of phosphorus-bearing
feed during cach run using a flow
monitoring device meeting the require-
ments of § 60,223(a).

(2) Calculate the equivalent P,O,
feed by mujtiplying the percentage




P,0, content, as measured by the spec-
tropbotometric molybdovanadophos-
phate method (AOAC Method 9), times
the total mass rate of phosphorus-hear-
ing feed. AOAC Mehtod 9 is published
in the Official Methods of Analysis of
the Association of Official Analytical
Chemists, 11th edition, 1970, pp. 11-12,
Other methods may bhe approved by
the Administrator.

(e) For each run, emissions ex-
pressed in g/metrie ton of equivalent
P.O, feed shall be determined using
the following equation:

Ez(Cl Q:) lolla/ﬁiﬁwn

where;
E=Emissions of total fluorides in g/metric
~ lon of equivalent 2,0, fecd,
Cy=Concentration of total fluorides in
mg/dsem as delermined by Method
13A or 138.
c=Volumetric flow rate of the effluent
gas streamn in dsem/hr as determined
by Method 2,
107 '=Conversion factor for my to g.
Mraps=Equivalent P;0, feed in metric ton/
hr as determined by § 60.224(d).

(See. 114, Clean Air Act as amended (42
U.8.C. 1414))
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~—Standards of Perform-
ance for the Phosphate Feriilizer
Industry: Triple Superphosphate
Planis

Sounce: 40 FR 33156, Aug. 6, 1975, unless
otherwise noted.

§ 60,230 Applicability and designation of
affected facility.

() The affected facility to which
the provisions of this subpart apply is
each triple superphosphate plant. For
the purpose of this subpart, the affect-
ed facility includes any combination
of: Mixers, curing belts (dens), rcac-
tors, granulators, dryers, cookers,
screens, mills and facilities which store
run-of-pile triple superphosphate.

(b) Any facility under paragraph (a)
of this section that commences con-
struction or modification after Octo-
ber 22, 1874, is subject Lo the require-
ments of this subpart.

(Bees, 111, 304(a), Clean Alr Aci; sec. 4(a) of
Pub, L. 91-604, 84 Stal, 1683, sec. 2 of Pub,
L. 90-148, 81 Stat., 504 (42 U.S.C. 1857c-6,
1857g(ar))

142 IR 37928, July 25, 1977]

§60.231 Definilions,

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

(a) “Triple superphosphate plant”
means  any facility manufacturing
triple superphosphate by reacting
phosphate rock with phosphoric acid.
A run-of-pile triple sup2rphosphate
plant includes curing and stering.

(h) “Run-of-pile triple superphos-
phate” means any triple superphos-
phate thut has not been processed in a
granulator and is composed of parti-
cles at least 25 percent hy weight of
which (when not caked) will pass
through a 16 mesh screen,

(¢) “Tolal fluorides” means elemen-
tal fluorine and a)l fluoride com-
pounds as measured by reference
methods specified in § 60.234, or equiv-
alent or alternative methods,

(@) “Equivalent P.O:; {ced” means
the quantity of phosphorus, expressed
as phosphorus pentoxide, fed to the
process.

§60.232 Standard for fluorides.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atimosphere from
any affected facilily any pases which
contain total fluorides in excess of 100
g/metric ton of equivalent P,0, feed
(0.20 1b/ton).

§60.233 Monitoring of operations,

(a) The owner or operator of any
triple superphusphate plant sunject to
the provisions of this subpart shall in-
stall, calibrate, maintain, and operate
a flow monitoring device which can be
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used to determine the mass flow of
phosphorus-bearing feed material to
the process. The flow monitoring
device shall have an accuracy of =*5
percent over its operaling range.

(b) The owner or operator of any
{riple superphosphate plant shall
maintain a daily record of equivalent
P,O, feed by first determining the
total mass rate in metric ton/hr of
phosphorus-bearing feed using o flow
monitoring device meeting the require-
ments of paragraph (a) of this section
and then by proceeding according to
§ 60.234¢dX2).

(¢) The owner or operator of any
triple superphosphate plant subject to
the provisions of this purt shall install,
calibrate, maintain, and operale a
monitoring device which continuously
measures and permanently records the
total pressure drop across the process
serubbing  system. The monitoring
device shall have an accuracy ol %95
percent over ils operating range.

(8ec. 114, Clean Air Act as amended (42
U.8.C. 14140

§60.234 Test methods and procedures.

(a) Reference methods in Appendix
A of this part, ¢xecept as provided for
in § 60.8(b), shall be used to determine
compliance with the standard pre-
scribed in § 60.232 as follows:

(1) Method 13A or 13B for the con-
centration of total fluorides and the
associated moisture content,

(2) Method 1 for sample and velocity
traverses,

(3) Method 2 for velocity and volu-
metric flow rate, and

(4) Method 3 for gas analysis.

(b) For Mcthod 13A or 138, the sam-
pling time for each run shall be at
feast 60 minutes and the winimum
sample vohiine shall be at least 0.85
dsem (30 dscf) except that shorter
sampling times or smoller volumes,
when necessitated by process variables
or other factors, may be approved by
the Adininistrator.

(¢) The air pollution control system
structed so that volumetric flow rates
and tetal flueride emissions can be ac-
curately determined by applicable test
methods and procedures,

(d) Equivalent ,0, feed shall be de-
termined as follows:

(1) Determine the total mass rate in
metric ton/hr of phosphorus-bearing
feed during each run using a flow
monitoring device meeting the require-
ments of § 60.233(a).

(2) Calculate the cquivalent P,0,
feed by multiplying the percentage

P.O, content, as measured by the spec-
trophotometric molybdovanadophos-
phate method (AOAC Mcthod 9),
times the total mass rate of phospho-
rus-bearing feed, AOAC Method 9 is
published in the Official Methods of
Analysis-of the Association of Officlal
Analytical Chemists, 11th edition,
1970, pp. 11-12. Other methods may be




approved by the Administrator.

(¢) For eacli run, emissions ex-
i pressed in g/metric ton of equivalent
¢ P:Os fced shall be determined using

the following equation:

E=(C,Q) 107/ Mpios

i

where:

E=Ymisslons of total fluorides in g/metric
ton of equivaleat P,Os feed.

Cy=Concentration of total fluorides in
meg/dsem as determined by Method
13A or 13B.

@, =Volumctric flow rate of the effluent
gas stream in dscm/hr as determined
by Method 2.

10-*=Conversion factor for mg to g.

Meaos = Equivalent P,0; feed in metric ton/
hr as determined by § 60.234(d).

(Sec. 114, Clean Air Act as amended (42
U‘S.C. 7414))
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~Standards of Perform-
once for the Phosphate Fertilizer
Industry:  Granular  Triple  Super-
phosphate Storage Facilities

Source: 40 PR 33156, Aug. 6, 1975, unless
otherwise noted.

§60.240 Applicability and designation of
affected facility.

(a) The affected facilily to which
the provisions of this subpart apply is
each granular triple superphosphate
storage f{acility. For the purpose of
this subpart, the affected facility in-
cludes any combinaiion of: Storage or
curing  piles, conveyors, elevators,
sereens and mills,

(b) Any facility under paragraph ()
¢ this scction that commences con-
struction or modification after Octo-
bher 22, 1974, is subject to the require-
ments of this subpart.

(Becs. 111, 301(a), Clean Air Act; sec, 4(a) of
Pub, L. 91-604, 84 Stat. 1683; scc, 2 of Pub.
L. 90-148, 81 Stat. 504 (42 U.S.C. 1857¢-6,
1857g(a))

142 FR 37938, July 25, 19771

§ 60.241 Definitions.

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part. .

(a) “Granular triple superphosphate
storage fecility” means any facility
curing or storing granular triple super-
phosphate.

(b) “Total fluorides” means clemen-
tal fluorine and all [luoride com-
pounds as measured by reference
methods specified in § 60.244, or equiv-
alent or alternative methods.

(¢) “"Eguivalent P,0. stored” imeans
the quantity of phosphorus, expressed
as phosphorus pentoxide, being cured
or stored in the affected facility.

(d) “Fresh granular triple super-
phosphate” means granular triple su-
perphosphate produced no more than
10 days prior to the date of the per-
formance test.

£ 60.242 Standard for fluorides,

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject Lo the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any affected facility any gases which
contain total fluorides in excess of 0.25
g/hr/metric ton of equivalent P,Os
stored (5.0 X 10~ ¢1lb/hr/ton of equiva-
lent P,0, stored).

§ 60.243 Monitoring of operations,

(a) The owner or operator of any
granulnyr triple superphosphate stor-
age facility subject to the provisions of
{his subpart stiadl maintain an accu-
rate account of triple superphosphate
in storage Lo permit the determination
of the amount of equivalent P,O;
stored.

(b)Y The owner or operator of any
granular triple superphcesphate stor-
age facility shall maintain a daily
record of total equivalent ¥,0s stored
by multiplying the percentage P.Os
content, as determined by
§ 60.244(f)(2), times the total mass of
granular triple superphosphate stored.

(¢) The owner or operalor of any
granular triple superphosphate stor-
age facility subject to the provisions of
this part shall install, calibrate, main-
tain, and operate a monitoring device
which continuously measures and per-
manently recorda the total pressure
drop across the process scrubbing
system. The monitoring device shall
have an accuracy of 45 percent over
its operating range.

(Sec, 114, Clean Alr Act as amended (42
U.8.C. 7414))

§60.244 Test methods and procedures,

(a) Reference methads in Appendix
A of this part, excepl as provided for
in § 60.8(1), shall be used to determine
compliance with the standard pre-
seribed in § 60,242 as follows:

(1) Method 13A or 138 for the con-
centration of total {luorides and the
associated moisture content,

(2) Method 1 for sample and velocity
traverses,

(3) Method 2 for velocity and volu-
melric flow rate, and

(4) Method 3 for gas analysis.

(b) IPor Method 13A or 138, the sam-
pling time for each run shall be at
least 60 minutes and the minimum
sample volume shall be at least 0.85
dscm (30 dscf) except that shorter
sampling times or smaller volumes,
when necessitated by process variables
or other factors, may be approved by
the Administrator.

(¢) The air pollution control system
for the affected facility shall be con-
structed so that volumetric flow rates
and total f{luorides emissions can be
accurately determined by appticable
test methods and procedures.

(d) Bxcept as provided under para-
graph (e) of this section, all perform-
ance tests on granular triple super-
phosphate storage facililics shall be
conducted only when the following
quantities of product are being cured
or stored in the facility:

(1) Total granular triple superphos-
phate—at least 10 percent of the build-
ing capacity,.

(2) Fresh granular triple supcrphos-
phate—at least 20 percent of the
amountl of triple superphosphate in
the building, )

(e) If the provisions set forth in
paragraph (d)X(2) of this section exceed
production capabilities for fresh
granular triple supcrphosphate, the
owner or operator shall have at least
five days maximum production of
fresh granular triple superphosphate
in the bullding during n performance
test.




(f) Equivalent P,O, stored shall be

_ determined as follows:

© (1) Determine the total mass stored
during each run using an accountabil-

jty system meeting the requirements

of § 60.243(a). ’

(2) Calculate the equivalent PO,
stored by multiplying the percentage
P.O, content, as measured by the spec-
trophotometric molybdovanadophos-
phate method (AOAC Method 9),
times the total mass stored. AOAC
Method 9 is published in the Official
Methods of Analysis of the Associ-
ation of Official Analytical Chemists,
11th edition, 1970, pp. 11-12, Other
methods may be approved by the Ad-
ministrator.

(g) For each run, emissions ex-
nressed in g/br/metric ton of equiva-
lent P,0, stored shall be determined
using the following equation:

E:(Ca@s) 10~ 3/]1[1»;415

where;
F=Tisslons of total fluorides in g/hy/
metric ton of cquivalent P,Os stored.
Cy=Coricentration of total fluorides in
mg/dsem as determined by Melhod
13A or 13B.

®@:=Volumetric flow rate of the effluent
gas stream in dsem/hr as determined
by Method 2,

10-?=Conversion factor for mg to g.

Mpws=Equivalent P,0s stored in metric
tons as measured by § 60.244(d).

(Sec., 114, Clean Alr Act as amended (42
U.S.C. 74140 ’
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—Standards  of Porforme
anco for Coal Proparation Plents

Source: 41 ¥R 2234, Jan. 15, 1976, unless
otherwise noted.

§60.250 Applicability and designation of
affected {acility,

(a) The provisions of this subpart
are applicable to any of the following
affected facilities in coal preparation
plants which process more than 200
tons per day: Thermal dryers, pneu-
matic coal-cleaning eguipment (air
tables), coal processing and conveying
equipment (including breakers and
crushers), coal storage systems, and
coal transfer and loading systems,

(b) Any facility under paragraph (a)
of this section that commences con-
struction or modification after Octlo-
ber 24, 1974, is subject to the require-
ments of Lthis subpart.

(Scecs. 111, 301(a), Clean Alr Act; sec. 4(a) of
Pub. L. 91-604, 84 Stat, 1683; sec. 2 of Pub,
T, 90-148, 81 Stat, 504 (42 ¥1.5.C. 1857¢-6,
1857g(a)))

[42 'R 37938, July 25, 1977, 42 FI} 44812,
Sept. 1, 1977} )

§ 60.251 Definitions.

As used in this subpart, all terms not
defined herein hase the meaning given
them in the Act and in Subpart A of
this part,

(a) ““Coal preparation plant’” means
any facility (excluding underground

mining operations) which prepares |

coal by one or more of the following
processes: breaking, crushing, screen-
ing, wet or dry cleaning, and thermal
drying.

(b) “Bituminous coal” means solid
fossil fuel classified as bituminous coal
by A.S.T.M, Designation D-388-G6.

(¢) “Coal” means all solid fossil fuels
classificd as anthracite, bilwninous,
subbituminous, or lignite by A.S.T.M.
Designation D-388-66,

(d) “Cyclonic flow"” means 2 spiral-
ing movement of exhaust gases within
a duct or stack,

(e) “Thermal dryer’” means any f{a-
cility in which the moisture content of
bituminous coal is reduced by contact
with a heated gas stream which is ex-
haustied to the atmosphere,

() “Pneumatic coal-cleaning equip-
ment” means any facility which classi-
fies bituiainous coal by size or sepa-
rates bituminous coal from refuse by
application of air stream(s).

(g) “Coal processing and conveying
equipraent” means any machinery
used to reduce the size of coal or to
separate coal from recfuse, and the
cquipment used to convey coal to or
remove coal and refuse from the ma-
chinery. This includes, but is not limit-
ed to, breakers, crushers, screens, and
conveyor belts,

() “Coal storage system” means any
facility used to store coal except for
opin storage piles,
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(i) “Transfer and loading system"
means any facility uscd to transfer
aad load coal for shipment,

: §60.252  Standards for particulate malier.

(a) On and after the date on which

i the performance test required to be

conducted by §60.8 is completed, an
owner or operator subject to the provi-
siong.of this subpart shall not cause to
be discharged into the atmosphere
from any thermal dryer gases which:

(1) Contain particulate imatter in
excess of 0,070 g/dsem (0,031 gr/dsef).

(2) Exhibit 20 percent opacily or
greater, . :

(b) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, an
owner or operaior subject Lo the provi-
sions of this subpart shall not cause to
be discharged into the atmosnhere
from any pneumatic coal cleaning
equipment, gases which:

(1) Contain particulate matter in
excess of 0.040 g/dsem (0.018 gr/dsef).

(2) Exhibit 10 percent opacity or
greater, ’

(c) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, an
owner or operator subject to the provi-
sions of this subpart shall not cause to
be discharged into the atmosphere
from any coal processing and convey-
ing equipment, coal storage system, or
coal transfer and loading system proc-
essing coal, gases which exhibit 20 per-
cent opacily or greater.

§G0.253 Monitoring of operations.

(a) The owner or operator of any
thermal dryer shall install, calibrate,
maintain, and continuously operate
monitoring devices as follows:

(1) A monitoring device for the
measurement of the temperature of
the gas stream at the exit of the ther-
mal dryer on a continuous basis, The
monijltoring device is to be certified by
the manufacturer to be accurate
within +3° Fahrenheit.

(2) For affected facilities {hat use

venturi scrubber emission control

equipment:

(i) A monitoring device for the con-
tinuous measurement of the pressure
loss through the venturi constriction
of the control equipment. The moni-
toring device is to be certified by the
manufacturer to be accurate within
+1 inch water gage.

(i) A monijtoring device for the con-
tinuous meoasurement of the water
supply pressure to the control equip-
ment. The monitoring device is Lo be
certified by the manufacturer to be ac-
curate within 5 percent of design
water supply pressure. The pressure
sensor or tap must be lecated elore to
the water discharpe point, 'The Admin-
istrator may be consulled for approval
of alternative locations,




(b)Y Al ‘monitoriny devices under
paragraph (a) of this section are to be
recalibrated annually in accordance
with procedures under § 60.13(b)(3),

(See. 114, Clean Air Act as amended (42
U.S.C. 71:114)) '

§60.254 Test methods and procedures,

() The reference methods in Appen-
dix A of this part, except as provided
in § 60.8(1), are used to defermine com-
pliance with the standards prescribed
in § 60.252 as foilows: :

(1) Method 5 for the conceniralion
of particulate matter and associated
moisture centent,

(2) Mcthod 1 for sample and velocity
traverscs,

(3) Mecthod 2 for velocity and volu-
metric flow rate, and

(4) Method 3 for gas analysis,

(b)Y For Method 5, the sampling time
for cach run is at Jeast 60 minutes and
the minimumn sample volume is 0.85
dsem (30 dscf) except that shorter
sampling times or smaller volumes,
when necessitated by process variables
or other factors, may be approved by
the Administrator. Sampling is not to
be started until 30 minutes after start-
up and is to be terminated before
shutdown procedures commence. The
owner or operator of the affected fa-
cility shall eliminate cyclonic flow
during performance tests in a manner
acceptable to the Administrator,

(¢) ‘The awner or operator shall con-
struect the facility so that particulate
emissions from thermal dryers or
pneumatic coal cleaniny cquipment
can be accurately determined by appli-
ecable test methods and procedures
under paragraph (a) of this section.

(Sec, 114, Clean Alr Act ss amended (42
U.B.C. 74140




. ~-Standards of Performance
for Ferroalloy Production Facilities

Source: 41 FR 18501, May 4, 1976, unless
othgrwise noted.

§60.260 Applicahility and designation of
affected facility.

(a) The provisions of this subpart
are applicable to the following affect-
ed facilities: Electric submerged arc
furnaces which produce silicon metal,
ferrosilicon, calcium silicon, silicoman-
ganese zirconium, ferrochrome silicon,
silvery iron, high-carbon ferrochrome,
charge chrome, standard f{erroman-
ganese, silicomanganese, ferromangan-
ese silicon, or calcium carbide; and
dust-handling equipment.

(b)Y Any facility under paragraph (o}
of this section that conmunences con-
struction or modification after Dcto-
ber 21, 1974, is subject to the require-
ments of this subpart.

(Sees. 111, 301(a), Clean Alr Act; sec. 4(a) of
Pub. L. 91-604, 84 Stat. 1683; sec. 2 of Pub,
L. 90-148, 81 Stat. 504 (42 U.8.C. 1857c-86,
1857g(2a)))

[42 FR 37938, July 25, 19771

§60.261 Definitions.

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

(a) “Flectric submerged arc furnace”
means any furnace wherein electrical
energy is converted to heat energy by
transmission of current between elec-
trodes partially submerged in tiic fur-
nace charge.

(b) “Furnace charge’” means any ma-
terial introduced into the electric sub-
merged are fwrnace, and may consist
of, but is not limited to, ores, slag, car-
bonaceous material, and limmestone.

(¢c) "Product change'” mcans any
change in the composition of the fur-
nace charge that would cause the elec-
tric submerged arc furnace to become

subject to a different mass standard

applicable under this subpart.

(d) “Slag” means the more or less
completely fused and vitrified matter
separated during the reduction of a
metal from its ore.

(e) “Tapping” means the removal of
slag or product from the clectric sub-
merged arce furnace under normal op-
erating conditions such as removal of
metal under normal pressure and
movement by gravity down the spout
into the ladle,

(f) “Tapping period” means the time
duration from initiation of the process
of opening the tap hole until plugging
of the tap hole is complete.

(g) “Furnace cycle” means the time
neriod from completion of o furnace
product tap to the complelion of the
next consecutive product tap.

¢(h) “Tapping station” means that
general arca where molten product or
slag is removed from the electric sub-
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merged arc furnace.

() “Blowing tap” means any tap in
which an cvolution of gas forces or
projects jets of flame or metal sparks
beyond the ladle, runner, or collection
hood. .

(j) “Purnace power input” means the
resistive electrical power consumption
of 'an”eledtric shibmerged arc furnace
as measured in kilowatts.

(k) “Dust-handling equipment”
means any equipment used to handle
particulate matter collected by the air
pollution control device (and located
at or near such device) serving any
electric submerged arc furnace subject
to this subpart. .

(1) “Control device” means the air
pollution control cquipment used to
remove particulate matter generated
by an clectric submerged arc furnace
from an effluent gas siream.

(m) “Capture system” means the
equipment (including hoods, ducts,
fans, dampers, elc.) used to capture or
transport particulate matter genceraled
by an aflecled electric submerged arce
iurnace to the control device.

) “Standard ferromanranese"
means that alloy as defined by
AS,T.M. designalion A99-66.

(o) “Silicomanganese” means that
alloy as defined by A.S.T.M. designa-
tion A483-00.

(p) “Calecium carbide” means materi-
al containing 70 to 856 percent calcium
carbide by weight.

(q) “High-carbon ferrochrome”
means that alloy as defined by
A.8. TM. designation A101-66 grades
HC1 through HCS.

(r) *“Charge chrome"” means that
alloy containing 52 to 70 percent by
weight chromium, 5 to 8 percent by
weight carbon, and 3 to 6 percent by
weight silicon.

(8) “Silvery iron’” means any ferrosi-
licon, as defined by A.S.T.M. designa-
tion A100-69, which contains less than
30 percent silicon,

() “Perrochrome silicon” means
that alloy as defined by A.3.T.M. des-
tgnation A482-66.

(1)  “Silicomanganese zirconium”
means that alloy containing 60 to 65
percent by weight silicon, 1.5 to 2.5
percent by weight calcium, 5 to 7 per-
cent by weight zirconium, 0.76 to 1.25
percent by weight atuminum, 5 to 7
percent by weight manganese, and 2 to
3 percent by weight barium,

(v) “Calcium silicon” means that
alloy as defined by A.S.T.M. designa-
tion A495-64.

(w) “IPerrosilicon” means that alloy
as defined by A.S.T.M. designation
A100-69 grades, A, B, C, D, and B
which contains 50 or more percent by
weight silicon.

(x) “Silicon metal” means any silicon

alloy containing more than 96 percent
silicon by weight.
(y) “IPerromangancse silicon’” means




that alloy containing 63 to 66 percent
by weight manganese, 28 to 32 percent
by weight silicon, and a maximum of
0.08 percent by weight carbon.

f41 ¥R 18501, May 4, 1976; 41 FR 20659,
May 20, 18761

§60.262 Standard for particnlate matter.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any clectric submerged arc furnace
any gases which:

(1) Exit from a control device and
contain particulate matter in excess of
0,45 kg /MV/-hr (0.99 1b/MW-hr) while
silicon metal, ferrosilicon, calcium sili-
con, or silicomanganese zirconium is
being produced.

(2) Bxit from a control device and
contain particulate matter in excess of
0.23 kg/MW-hr (0.51 Ib/MW-hr) while
highecarbon ferrochrome, charge
chirome, standard ferromanganese, sili-
comanganese, calcium carbide, fer-
rochrome silicon, ferromanganese sili-
con, or silvery iron is being produced.

(3) Exit from a contro! device and
exhibit 15 percent opacity or greater.

(4) Exit from an electric submerged
arc furnace and escave the capture
system and are visible without the aid
of instruments, The requircments
under this subparagraph apply only
during periods when flow rates are
being established under § 60.265(d)

(5) Escape Lthe capture system at the
tapping station and are visible without
the aid of instruments for more than
40 percent of each tapping period.
There are no limitations on visible
emissions under this subparagraph
when a blowing tap occurs. The re-
gquirements under this subparagraph
apply only during periods when flow
rates are being established under
§ 60.265(d).

(b) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
any dust-handling equipment any
gases which exhibit 10 percent opacity
or greater.

§ 60.263 Standard for carbon monoxide.

(a) On and after the date on which
the performance test reguired to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged in to the atmosphere from
any electric submerged are furnace
any gases which contain, on a dry
basfs, 20 or greater volume percent of
carbon monoxide. Combustion of such
gases under eonditions acceptable to
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the Administrator constitutes compli-
ance with this section. Acceptable con-
ditions include, but are not limited to,
flaring of gases or use of gases as fuel
for other processes,

§ 60,264

(a) The owner or operator subject to
the provisions of this subpart shall in-
stall, calibrate, maintain and operate a
continuous "'monitoring system for
measurement of the opacity of emis-
sions discharged into the atmosphere
from the control device(s).

(b) For the purpose of reports re-
quired under §60.7(¢c), the owner or
operator shall report as excess emis-
sions all six-minute periods in which
the average opacity-is 15 percent or
greatoer,

(¢) The owner or operator subject to
the provisions of this subpart shall
submit a written report of any product
change to the Administrator. Reports
of product changes must be post-
marked not Jater than 30 days afler
fmplementation of the product
change. :

(Sec, 114, Clean Air Act as amended (42
U.8.C. 14140

Emission monitoring.

§60.265' Monitoring of operations.

(a) The owner or operator of any
electric submerged arc furnace subject
to the provisions of this subpart shall
maintain daily records of the following
information: »

(1) Product being produced.

(2) Description of constituents of
furnace charge, including the quanti-
ty, by weight.

(3) Time and duration of each tap-
ping period and the identification of
material tapped (slag or product.)

(4) All furnace power input data ob-
tained under paragraph (L) of this sec-
tion.

(5) All flow rate data obtained under
paragraph (¢) of this section or all fan
motor power consumption and pres-
sure drop data obtained under para-
graph (e) of this section.

(b) The owner or operator subject to
the provisions of this subpart shall in-
stall, calibrate, maintain, and operate
a device to measure and continuously
record the furnace power input. The
furnace power input may be measured
at the output or input side of the
transformer. The device must have an
accuracy of +5 percent over its operat-
ing range. )

(¢) The owner or operator subject to

“the provisions of this subpart shall in-

stall, calibrate, and ma.inmin a moni-
toring device that continuously moeas-
ures and records Lhe volumetric {low
rate through each scparately ducted
hood of the capture system, except as
provided under paragraph (Q) of this
gsection, The owner or operator of an
cleetric submerged are furnace that is




¢

equipped with a water cooled cover
which is designed to contain and pre-
vent escape of the generated gas and
particulate matter shall monitor only
the volumetric flow rate through the
capture system for control of emis-
sions from the tapping station. The
owner or operator may install the
monitoring device(s) in any appropri-
ale location in the exhoaust duct such
that reproducible flow rate monitoring
will result. The flow rafe monitoring
device must have an accuracy of 10
percent over its normal operating
range and must be calibrated accord-
ing to the manufacturer’s instructions.
The Administrator may require the
owner or operator to demonsirate the
accuracy of the monitoring device rel-
ative to Methods 1 and 2 of Appendix
A to this part.

(d) When performance tests are con-
ducted under the provisions of §30.8
of this part to demonstrate compliance
with the standards under §§€0.262(a)
(4) and (58), Lthe volumeiric f{low rate
through each separately ducited hood
of the capture system must be deter-
mined using the monitoring device re-
quired under paragraph (¢) of this sec-
tion., The volumecuric {flow rates must
be determinced for furnace power input
levels at 50 and 100 percent of the
nominal rated capacity of the electric

submerged arc furnace. At all times .

the electric submerged are furnace is
operated, the owner or operator shall
maintain the volumetric {low rate at
or above the appropriate levcls for
that furnace power input level deter-
mined during the most recent per-
formance test, If emissions due to tap-
ping are captured and ducted separate-
ly from emissions of the electric sub-
merged arc furnace, during each tap-
ping period Lthe owner or operalor
shall maintain the exhaust flow rates
through the capture system over the
tapping station at or above the levels
esltablished during the most recent
performance test, Operation at lower
flow rates may be considered by the
Administrator to be unacceptable op-
eration and maintenance of the aficct-
ed facility, The owner or operator may
request that these flow rates be rees-
tablished by conducting new perform-
ance tests under § 60.8 of this part,

(e) The owner or operator may as an
alternative to paragraph (¢) of this
section determine the volumetric {low
rate through each fan of the capture
svstem from the fan power consump-
tion, pressure drop across the fan and
the fan performance curve. Only data
specific 1o the operation of the affect-
ed electric submerged arc furnace are
aceeptable for demonstration of com-
plinnce with the requirements of this
paragraph. The owner or operator
shall maintain on file a permanent
record of the fan performance curve
{preparcd foir o specific temperature)
and shall;

(1) Install, calibrate, maintain, and
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operate a device to continuously meas-
ure and record the power consumption
of the fan motor (measured in kilo-
watls), and

(2) Install, calibrate, maintain, and
operate a device to continuously meus-
ure and record the pressure drop
across the fan, The fan power con-
sumption and pressure drop measure-
ments must be synchronized to allow
real-time- comparisions of the dala.
The monitoring devices must have an
accuracy of =5 percent over their
normal operating ranges.

(f) The volumetric flow rate through
each fan of the capture system must
ke determined from the fan power
consumption, fan pressure drop, and
fan performance curve specified under
paragraph (e) of this section, during
any performance test required under
§60.8 to demonstrate complinnce with
the standards under §§60.262(a)(4)
and (5). The owner or operator shall
determine the volumetric flow rate at
a representative temperature for fur-
nace power input levels of 50 and 100
percent of the nominal rated capacity
of the electric submerged arc furnace.
At all times the clectric submerged arc
furnace is operated, the owner or oper-
ator shall maintain the fan power con-
sumption and fan pressure drop at
levels such that the volumetric flow
rate is at or above the levels estab-
lished during the most recent perform-
ance test for that furnace power input
tevel. If emissions duc to tapping are
caplured and ducted separately from
emissions of the electric submerged
arc furnace, during each tapping
period the owner or operator shall
maintain the fan power consumption
and fan pressure drop at lovels such
that the volumetric flow rate is at or
above the levels established during the
most recent periormance Lesi. Oper-
ation at lower flow rates may be con-
sidered by the Administrator to be un-
acceplable operation and maintenance
of the affected facility. The owner or
operator may request that these f{low
rates be reestablished by conducting
new performance tests under §60.8.
The Administrator may require the
owner or operator fo verify the fan
performance curve by monitoring nee-
essary fan operating parameters and
determining the gas volume moved rel-
ative to Methods 1 and 2 of Appendix
A to this part.

(g) All monitoring devices required
under paragraphs (c¢) and (e) of this
section are to be checked for calibra-
tion annually in accordance with the
procedures under § 60.13(¢b).

(Sec, 114, Clean Afr Act as amended (42
U.8.C. 7414))

©§60.266 Test methods and procedures,

(a) Reference methods in Appendix
A of this part, ¢xeepl.as provided in
§60.8¢b), shall be used to deterinine
compliance with the standards pre-




sceribed in §60.262 and §60.263 as fol-
lows:

(1) Method 5 for the concentration
of particulate matter and the associat-
ed moisture content except that the
heating systems specified in para-
graphs 2.1.2 and 2.1.4 of Method 5 are

"not to be used when the carbon mon-
oxide content of the gas stream ex-
ceeds 10 percent by volume, dry basis.

(2) Method 1 for sample and velocity
traverses.

(3) Method 2 for velocity and volu-
metric {low rate.

(4) Method 3 for gas analysis, Includ-
ing carbon monoxide,

(b) For Method 5, the sampling time
for cach run is to include an integral
number of furnace cycles, The sam-
pling iLime for each run must be af
least 60 minutes and the minimum
sample volume must be 1.8 dscm, (64
dsci)y when sampling emissions from
open electric submerged arc furnaces
with  wet serubber control devices,
sealed electric submerged arc furnaces,
or semi-cnclosed clectric submerged
arc furnaces. When sampling emis-
sions from other types of installations,
the sampling time for each run must
be at least 200 minutes and the mini-
mum sample volume must be 5.7 dsem
(200 dscl). Shorter sampling times or
smaller sampling volumes, wihen neces-
sitated by process variables or other
factors, may be approved by the Ad-
ministrator.

(¢) During the performance test, the
owner or operator shall record the
maximum open hood area (in hoods
with segmented or otherwise moveatle
sides) under which the process is ex-
pected to be operated and remain in
-compliance with all standards. Any
future operation of the hooding
system with open areas in escess of
the maximum is not permitted.

(d) The owner or operator shall con-
struct the control device so that volu-
metric flow rates and particulate
matter emissions can be accurately de-
termined by applicable test methods
and procedures,

(e) During any performance test re-
quired under § 60,8, the owner or oper-
ator shall not allow gaseous diluents
to be added to the effluent gas stream
after the fabric in an open pressurized
fabric filter collector unless the total
»as volume flow from the collector is

~aceurately determined and considered
in the determination of emissions,

(I) When compliance with §60.263 is
{o be atlained by combusting the gas
stream in a flare, the location of the
sampling site for particulate matter is
to be upstream of the flare,

() For each run, particulate matter
emissions, expressed in kg/hy (Ib/hn),
must be determined for each exhaust
stream at which emissions are guanti-
fied using the following cquation:

Eu=‘ClQl

where:

E.=Emlissions of particulate matter in kg/
hr (lb/hr).,

¢, =Concentration of particulate matter in
kg/dsem (ib/dscf) as determined by
Method 5.

@,=Volumetric flow rate of the effluent
gas stream in dsem/hr (dsc{/hr) as de-
termined by Method 2,

(h) For Method 5, particulate matter
emissions from the affected fuciiity,
expressed in kg/MW-hr (Ib/MW-hr)
must be determined for each run using
the following equation:

o
SOE
reie] -
il

where:

E=1misstons of particulate from the ai-
fecled facility, in kg/MW-hr (I1b/MW-
hr).

N=Total number of exhaust streams at
which emissions are quantified,

Eq=Emissions of particulate matter from
each exhaust stream in kg/hr (b/hn),
as determined in paragraph (g) of this
section.

p=Average furnace power inpuf during
the sampling period, in megawatts as
determined according to § 60,265(h),

(Sec. 114, Clean Air Act as amended (42
U.B.C. 1414))

[41 PR 18501, May 4, 1976; 41 F'R 20659,
May 20, 1976]




—Standards of Performe
ence for Steol PFlonts: Electrie Arc
- Furncces

Source: 40 FR 43852, Sept. 23, 1975,
unless otherwise noted,

§ 60,270  Applicability and designation of
affected facility.

() The provisions of this subpart
are applicable to the following affect-
ed facilitics in steel plants: Tleetric arc
furnaces and dust-handling equip-
ment,

(b) Any facility under paragraph (a)
of this section that commences con-
struction or modification after Octo-
ber 21, 1974, is subject to the require-
ments of tliis subpart, :

(Secs, 111, 301(a), Clean Alr Act; sec. 4(a) of
Pub. L, 91-604, 84 Stat. 1683; sec. 2 of Pub,
L. 00-148, 81 Stat. 504 (42 U.S.C. 1857c-6,
18575(a)))

[42 FR 37938, July 25, 1977; 42 FR 44812,
Sepl. 7, 1877

§60.271 Deflinitions,

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart
A of this part.

(2) “BElectric, arec furnace” (EAF)
means eny furnace that produces
molten steel and heals the charge ma-
terials with clectric arces from carbon
electrodes. Furnaces from which the
molten steel is cast into the shape of
finished products, such-as in a foun-
dary, are not affected facilities includ-
ed within the scope of this definition,
Purnaces which, as the primary source
of iron, continuously feed prereduced
ore pellets are not affected facilities
within the scope of this definition.

(b) “Dust-handling equipment”
means eny equipment used to handle
particulate matter collected by the
control device and located at or near
the control device for an EATF subject
to this subpart.

(¢) “Control device” means the air
pollution control equipment used to
remove particulate matter generated
by an EAT(s) from the effluent gas
stream.

(@) “Capture system' means the
equipment (including ducts, hoods,
fans, dampers, etc,) used to capture or
transport particulate matter generated
by an EAR to the air pollution control
device,

(¢) “Charge” means the addition of
iron and steel scrap or other materials
into the top of an electric arc furnace.

(f) “Charging period” means the
time period commencing at the
moment an BAT starts to open and
ending either three minutes after the
EATF roof is returned to its closed posi-
tion or six minutes after commence-
ment. of opening of the roof, which-
ever is longer.

(g "Tuap” means the pouring of
molten steel from an EAF,

(h)y “Tapping period” means the
time period commencing at  the
moment an BAT begins to tilt to pour
and ending cither three minutes after
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an EAF returns to an upright position
or six minutes after commencing to
tilt, whichever is longer.

(i) “Meltdown and refining” means
that phasc of the stecl production
cycle when charge matorinl is melted
and undesirable clements are removed
from the metal,

(j) “Meltdown and refining period”
means the time period commencing at
the termination of the initial charging
period and ending ot the initiation of
the tapping period, excluding any in-
termediate charging periods.

(k) “Shon spacity” means the arith-
metic average of 24 or more opacity
observations of =»missions from the
shop taken in accordance with iethod
9 of Appendix A of this part for the
applicable vime poriods.

) “Heal time” mesns the period
comimencing when scrap is charged to
an empty BAI and {erminating when
the BAI tap is completed.

(m) “Shop"” means the building
which houses one or more EAI's.

(n) “Direct shell evacuation system”
means any system that maintains a
negative pressure within the BAPRP
above the slag or metal and ducts
these emissions to the control device,

§ 60,272 Standard for particulate matter,

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is compleled, no
owner or operalor subject to the provi-
sions of this subpart shall cause (o be
discharged into the atmosphere from
an electric arc furnace any gases
which:

(1) Exit from a control device and
contain particulate matter in excess of
12 mg/dsem (0.0052 gr/dscl),

(2) Exit from a control device and
exhibit three percent opacity or great-
er, ‘

(3) Exit from a shop and, due solely
to operations of any BAIY(s), exhibit
greater than zero percent shop opacily
except:

(i) Shop opacity greater than zero
percent, bul less than 20 percent, may
occur during charging periods.

(ii) Shop opncity greater than zero
percent, but Jess than 40 percent, may
occeur during Lapping periods.

(iii) Opacity standards under para-
graph (a)3) of this section shall apply
only during periods when flow rates
and pressures are being established
under § 60,274(c) and ().

(iv) Where the capture system is op-
eraled such that the roof of the shop
is closed during the charge and the
tap., and emissions to the atmosphere
are prevented untit the roof is opened
after completion of the charge or tap,
the shop opacity standards under

-paragraph (aX3) of this section shall

apply when the roof is opened and
shall continue Lo apply for the length
of time defined by the charging and/
or tapping periods.

(b) On and after the date on which
the performance test required to be
conducted by §60.8 is compl(.‘tog. no




owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere from
dust-handling equipment any gases
which exhibit 10 percent opacity or
greater.

§60.273 Emission monitoring,

(a) A continuous monitoring system
for the measurement of the opacity of
emissions discharged into the atmos-
phere {from the control device(s) shall
be installed, calibrated. manintained,
and operated by the owner or operator
subject to the provisions of this sub-
part. :

(b) ¥or the purpose of reports under
§ 60.'1(¢), periods of excess emissions
that shall be reparted are defined as
all six-minute pericds during which
the average opacity is three percent or
gresler,

(Sec, 114, Clean Air Act as amended (42
V.8.C 74140
§60.274

(2) The owner or cperator subject to
the provisions of this subpart shall
maintain records daily of the rollowing
information:

(1) Time
charge;

{2) Time and duration of each tap;

(3) All flow rate data obtained under
paragraph (b) of this section, or cquiv-
alent obtained under paragraph (d) of
this section; and

(4) ANl pressure data obtained under
paragraph (e) of this section,

(b Bxcept as provided under para-
graph (d) of this section, the owner or
operator subject to the provisions of
this subpart shall install, calibrate,
and maintain a monitoring device that
continuously records the volumetric
flow rate through each separately
ducted hood, The monitoring device(s)
may be installed in any appropriate lo-
calion in the exhaust duci such that
reproducible flow rate monitoring will
result. The flow rate monitoring
device(s) shall have an accuracy of
+10 percent over its normal operating
range and shall he calibrated accord-
ing to the manufacturer’'s instructions.

nlonitoring of operatinns,

and duration of each

The Administrator may require the’

owner or operator to demonstrate the
accuracy of the monitoring device(s)
relative to Methods 1 and 2 of Appen-
dix A of this part.

(¢) When the owner or operator of
an BAPRF is required to demonstrate
compliance with the standard under
§60.272(aX3) and at any other time
the Administrator may require (under
section 114 of the Acl, as amended),
the volumetric flow rate through each
separately ducted hood shall be deter-
mincd during all periods in which the
hood i3 operated for the purpose of
capturing cmissions from the BAYW
using the monitoring device under
paragraph (b) of this section. The
owner or operator may petition the
Administrator for rcestablishment of
these {low rates whenever the owner
or operator can demonstrate to the
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Administrator's satisfaction that the
EAY operating conditions upon wlich
the flow rates were previously estab-
lished are no longer anplicable. The

- flow rates determined during the most

recent demonstration of complinnee
shall be mnaintained (or may be ex-
cocded) at the appropriste leve! for
cach applicable peried. Oneraticn ot
lower flow rates may be considered by
the Administrator to be unacceptable
operation and maintenance of the af-
fected facility.

(d) The owner or operator may peti.
tion the Administrator to approve any
alternative method that will provide a
continuous record of operation of cach
emission capture system.

(¢) Where emissions during any
phase of the heat time are controlied
by use of a direct shell evacuation
system, the owner or operator shall in-
stall, ealibrate, and maintain a moni-
toring device thal continuously ree-
ords the pressure in the free space
inside the EAT. The pressure shall be
recorded as 15-minute integrated aver-
ages. The monitoring device may be
installed in any appropriate location
in the FAF such that reproducible re-
sulis will be obtained. The pressure
monitoring device shall have an accu-
racy of £5 nun of water gauge over its
normal operating range and shall he
calibrated according to the manufac-
turer's instructions.

(fY When the owner or operator of
an FEAR s required to demonstraote
compliance with the standard under
§ 60.27:3(a)3) and at any other time
the Administrator may require (under
section 114 of the Act, as amended),
the pressure in the free space inside
the furnace shall be determined
during the meltdown and refining
pericd(s) using the monitoring device
under paragraph (e) of this scction.
The owner or operator may petition
the Administrator for reestablishmeng
of the 15-minute integrated average
pressure whenever the owner or opera-
tor can demonstrate to the Adminis-
trator's satisfaction that the BEAF op-
erating conditions upon whichy the
pressures were previously established
are no longer applicable. The pressure
determined during the most recent
demonstration of compliance shall be
maintained at all times the BARP is op-
eraling in a meltdown and refining
period. Operation at higher pressures
may be considered by the Administra-
tor to bc unacceptable operation and
maintenance of the affected facility.

(g) Where the capture system is de-
signed and operated such that all
emissions are captured and ducted to a
control device, the owner or operator
shall not be subject to the require-
ments of this section,

(Sec, 114, Clean Alr Act as amended (42
U.8.C. 14140

§60.275 Test methods and procedures,

(a) Reference methods in Appendix
A of this part, except as provided

o




under § 60.8(b), shall be used to deter-
mine complinncee with the standards
prescribed under § 60.272 as follows:

(1) Method 5 for concentration of
particulate matter and associated
moisture content;

(2) Method 1 for sample and velocity
traverscs;

(3) Method 2 for velocity and volu-
metric flow rate; and

(4) Method 3 for gas analysis.

(b) For Mclhod 5, the sampling time
for each run shall te at least four
hours, When a single EAF is sampled,
the sampling time for each run shall
also include an inieerad npumoer of
heats. Shorter sampling times, when
necessitated by process variables or
other factors, 1aay be approved by the
Administrator. The minimum sample
volume shall be 4.5 dsem (160 dscf).

(¢) For the purpose of this subpart,
the owner or operator shall conduct
Lthe demonstration of compliarice with
60.272(a)3) and furnish the Adminis-
trator a written report of the results
of tlic test,

(d) During any performance test re-
guired under § 60.8 of Lhis part, no gas-
eocus diluents may be added to the ef-
fluent gas stream after the fabric in
any pressurized fabrie {ilter collector,
unless the amount cf dilution is sepa-
rately determined and considered in
the determination of emissions.

(e) When more than one control
device gerves the TAY(s) being tested,
Lthe concentration of particulate
matter shall be determined using the
following eguation;

N
2.(CQ.)s
C,-*””/ )

TN
2(Q)w

[y

where:

{,=concentration of particulate matter in
mg/dsem (gr/dsef) as determined by
method 5.

N=total number of control devices tested,

Qs =volumetric flow rate of the effluent
gas stream in dsem/hr (dsef/hr) as de-
termined by method 2.
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(C.Q or (Q)u=value of the applicable
parameter for each control device
tested,

(I).Any control device subject to the
provisions of this subpart shall be de-
signed and constructed to allow meas-
urement of emissions using applicable
test methods and procedures.

(g) Where emissions from any
EAF(s) are combined with emissions
from facilities not subject to the provi-
slons of this subpart but controlled by
a common capture system and control
device, the owner or operator may use
any of the following procedures during
a performance Lest:

(1) Base compliance on control of
the combined emissions.

(2) Utilize » method acceptable to
the Administrator which compensates
for the emissions from the facilities
not subject to the provisions of this
subpart. :

(3) Any combination of the criteria
of p.aragmphs (gX1) and (gX2) of this
section,

(h) Where emissions {rom any
EBAX(s) are combined with emissions
Ipom facilities not subjeci to the provi-
sions of this subpart, the owner or op-
erator may use any of the following
procedures for demonstrating compli-
ance with §60.272(a)(3):

(1) Buase compliance on control of
the combined emissions.

(2) Shut down operation of facilities
not. subject to the provisions of this
subpart,

}(3) Any combination of the criteria
of paragraphs (h){(1) and (h)(2) of this
section.

(Sec. 114, Clean Afr Act as amended (42
U.S8.C. ‘14140




—$Standards of

Poslommonee for Healfl Puly Mills
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AvuTtHonrrry: Sces. 111, 301(a) of the Clean
Alr  Act, as amended (42 U.S.C. 7411,
7601(a)), and additional authority as noted
below.

Source: 43 FR 7572, Feb. 23, 1978, unless
otherwise noted.

60.280 Applicability and designation of af-
fected facility.

(a) The provisions of this subpart
are applicable to the following affect-
ed facllities fn kraft pulp mills: digest-
er system, brown stock washer system,
multiple-effect  evaporator system,
black liguor oxidation system, recov-
ery furnace, smelt dissolving tank,
sgme kiln, and condensate siripper
system., In pulp mills where kraft
pulping is combined with neutral sul-
fite semichemical pulping, the provi-
sions of this subpart are applicable
when any portion of the material
charged to an affected facility is pro-
duced by the kraft pulping operation.

(b)) Any facility under paragraph (a)
of this section that commences con-
struction or modification after Sep-
tember 24, 1976, is subject to the re-
quirements of this subpart.

§60.281 Definitions.

As used in this subpart, all terms not
defined herein shall have the same
meaning given them in the Act and in
Subpart A,

(1) “Kraft pulp mill” means any sta-
tionary source which produces puip
from wood by cooking (digesting)
wood chips in a water solution of
sodium hydroxide and sodium sulfide
(white liquor) at high temperature
and pressure. Regeneration of the
cooking chemicals through a recovery
process is also considered parl of the
kraft pulp mill,

(b) “Neutral sulfite semichemical
pulping eperation” means any oper-
ation in which pulp is produced from
wood by cooking (digesting) wood
chips in a solution of sodium sulfite
and sodium bicarbonate, followed by
mechanical defibrating (grinding).

(c) ‘“Total reduced sulfur (ITR3)"
means the sum of the sulfur com-
pounds hydrogen sulfide, methyl mer-
captan, dimethyl suifide, and dimethyl
disulfide, Lhat are released during the
kraft pulping operation and measured
by Reference Method 16,

(d) “Digester system” means cach
continuous digester or cach batch di-
gester used for the cooking of wood in
white liquor, and assoclaied flash
tank(s), below tank(s), chip steamer(s),
and condenser(s).

(e) “DBrown stock washer systoem®
means brown stock washers and associ-
ated knotters, vacuum pumps, and fil-
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trate tanks used to wash the pulp fol-
lowing the digester system.

(¢} “Multiple-effect evaporator
system’” means the multiple-effect
evaporators and associated

condenser(s) and hotwcll(s) used to
concentrate the spent cooking liquid
that is separated from the pulp (black
liguor).

(g) “Black liquor oxidation system”
means the vessels used to oxidize, with
air or oxygen, the black liquor, and as-
sociated storage tank(s).

(h) “Recovery furnace’ means either
a straight kraft recovery furnace or a
cross recovery furnace, and includes
the direct-contact evaporator for a
direct-contact furnace.

(1) “Straight, kraft rccovery furnace”
meanys a furnace used to recover
chemicals consisting primarily of
sodium  and  sulfur compounds by
burming black liquor which on a guar-
terly basis contains 7 weight percent
or less of the total pulp solids from
the neutral sulfite semichemicnl proe-
ess or has green liquor sulfidity of 28
percent or less. :

(§) “Cross recovery furnace’” means a
furnace used to recover chemicals con-
sisting primarily of sodium and sulfur
compounds by burning -hlack liquor
which on a quarterly basis contains
more than 7 weight percent of the
total pulp solids from the neutral sul-
fite semichemical preocess and has a
green liguor sulfidity of more than 28
percent,

(k) “Black liquor solids” means the
dry weight of the solids which enter
the recovery furnace in the ‘black
liquor,

(1) “Green ligquor sulfidity” means
the sulfidity of the liguor which leaves
the smelt dissolving tank.

(m) “Smell dissolving tank” means a
vessel used for dissolving the smelt
collected from the recovery furnace,

(n) “Lime kiln" means a unit used to
calcine lime mud, which consists pri-
marily of calcium carbonate, into
quicklime, which is calcium oxide.

(0) “Condensate siripper system"”
means a column, and associated con-
densers, used to strip, with air or
steam, TRS compounds from conden-
sate streams from various processes
within a kraft pulp mill,

§60.282 Standard for particulate muotter,

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere;

(1) From any recovery furnace any
gases which:

(1) Contain particulate matter in
excess of 0.10 g/dsem (0.044 gr/dscf)
corrected to 8 percent oxygen.

(i) Exhibit 35 percent opacity ox
greater,




(2) From any smelt dissnlving tank’

any gases which contain particulate
matter in excess of 0.1 g/kg black
liguor solids (dry weight){0.2 Ib/ton
black liquor solids (dry welght)),

(3) From any lime kiln any gases
which contain particulate matter in
excess of:

(i) 0.15 g/dsem (0.067 gr/dscf) cor-
rected to 10 percent oxygen, when gas-
eous fossil fuel is burned.

(i 0.30 g/dsem (0.13 gr/dsel) cor-
rected to 10 percent oxygen, when
liquid fossil fuecl is burned.

§60.283 Standard for total reduced sulfur
(TRS),

(a) On and after the date on which
the performance test required to be
conducted by $60.8.is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere:

1) From any digester system, brown
stock washer system, mulliple-effect
evaporator system, black liquor oxida-
tion systern, or condensate siripper
system any gases which contain TRS
in excess of 5 ppnm by volume on a dry
basis, corrected to 10 percent oxygen,
unless the following conditions are
inet:

(i) The gases arc combusted in a lime
kiln subject to the provisions of para-
graph (a)(5) of this section; or

(ii) The gases are combusted in a re-
covery furnace subject to the provi-
slons of paragraphs (a)2) or (aX3) of
this section; or

(iii) The gases are combusted with
other waste gases in an ineinerator or
other device, or combusted in a lime
kiln or recovery furnace not subject to
the provisions of this subpart, and are
subjected to a minimum temperature
of 1200° 7. for at least 0.5 second; or

(iv) It has been dernonstrated to the
Administrator’s satisfaction by the
owner or opcrator that incinerating
the exhaust gases from a new, modi-
fied, or reconstructed black ligquor oxi-
dation systcem or brown stock washer
system in an existing facililty is tech-
nologically or economically not feasi-
ble. Any exemp! system will become
subject to the provisions of this sub-
part if the facility is changed so that
the gases can be incinerated,

(2) From any straight kraft recovery
furnace any gases which contain TRS
in excess of 5 ppm by volume on a dry
basls, corrected to 8 percent oxygen.

(3) From any cross recovery furnace
any gases which contain TRS in excess
of 25 ppm by volune on a dry basis,
corrected Lo 8 percent oxygen,

(4) From any smelt dissolving tank
any gases which contain TRS in excess
of 0.0084 g/kgz black liquor solids (dry
weight) [0.0168 1b/ton liquor solids
(dry weight)],

(5) From any lime kiln any gases

wiichc contaln TRS in excess of 8 ppm
by volume on a dry basiy, eorrectod tn
10 percent oxygen,

§ 60.281 Monltoring of emissions and, op-
erations,

(o) Any owner or operator subject to
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the provisions of this subpart shall in-
stall, calibrate, maintain, and operate
the following continuous monitoring
systems:

(1) A continuous monitoring system
to monitor and record the opacity of
the pases discharged into the atmos-
phere from any recovery furnace. The
span of this system shall be set at 70
percent opacity, '

(2) Continuous moniloring systoms
to monitor and record the concentra-
tion of TRS emissions on a dry basis
and the percent of oxyren by volume
on a dry basis in the gases discharged
into the almosphere from any lime
kiin, rccovery furnace, digester
system, brown stock washer system,
multiple-effect  evaporator system,
black liquor oxidation system, oy con-
densate stripper system, except where
the provisions of §860.283(a) 1) (i) or
(iv) apply. These systems shall be lo-
cated downstreain of the econtrol
device(s) and the span(s) of these con-
tinuous monitoring system(s) shall he
set:

(i) At a TRS concentration of 30
ppm for the TRS continuous monitor-
ing system, except that for any cross
recovery furnace the span shall be set
at 50 ppm.

(if) At 20 percent oxygen for the
continuous oxygen monitoring system.,

(b) Any owner or operator subject to
the provisions of this subpart shall in-
stall, calibrate, maintain, and operate
the following continuous monitoring
devices:

(1) A monitoring device which moeas-
ures the combustion temperature at
the point of incineration of effluent
gases which are emitted from any di-
gester system, brown stock washer
system, multiple-effect evaporator
system, black liquor oxidalion system,
or condensate stripper system where
the provisions of §60.283(a)(1)3iD)
apply. The monitoring device is to be
certified by the manufacturer to be ac-
curate within =1 percent of the tem-
perature being measured.

(2) Ior any lime kiln or smelt dis-
solving tank using a scrubber emission
contirol device:

(i) A monitoring device for the con-
tinuous measurement of the pressure
loss of the pas stream throuph the
control eguipment. The monitoring
device is to be certified by the manu-
facturer to be accurate to within a
gage pressure of =500 pascals (ca. +92
inches water gage prevsure).

(i) A monitoring device for the con-
tinuous measurement of the scrubbing
liguid supply pressure to the control
cquipment, The raonitoring device is
to be certified by the menufacturer to
be accurate within +15 percent of
design scrubbing liquid supply pres-
sure, The pressure sensor or tap s to

“be located close to the serubber liguid

discharge point, The Administrator
may be consulted for approval of alter-
native locations.

(c) Any owner or operator subject to
the provisions of this subpart shall,
except where the provisions of




|§60.283(aX1)Iv)  or  §60.283(a)4)

apply.

(1) Calculate and record on a dally
basis 12-hour average TIRS concentra-
tions for the two consecutive periods
of each operating day. Each 12-hour
average shall be determined as the
arithmetic mean of the appropriate 12
contiguous l-hour average total re-
duced sulfur concentrations provided
by each continuous monitoring system
installed under paragraph (a)(2) of
this seclion,

(2) Calculate and record on a daily
basis 12-hcur average oxygen concen-
trations for the two consccutive peri-
ods of each operating day for the re-
covery furnace and lime kiln. These
12-hour averages shall correspond to
the 12-hour average TRS concentra-
tions under paragrapn (¢X1) of this
sec.ion and shall be determined as an
arithmetic mean of the appropriate 12
contiguous 1-hour average oxXygen con-
centrations provided by each continu-
ous monitoring system installed under
paragraph (aX2). of this section.

(3) Corrcet all 12-hour average TRS
concentrations to 10 volume percent
oxygen, except that all 12-hour aver-
age TRS concentration from a recov-
ery furnace shall be corrected to 8
volume percent using the following
equation: -

Ceon=Cmeu><(21"X/2l" v

where: '

Ceore= the concentration corrected for
oxygen.

C.n=the concentration uncorrected for
oxygen.

X =the volumetric oxygen concentration in
percentage to be corrected to (8 percent
for recovery furnaces and 10 percent for
Hme kilns, incinerators, or other de-
vices),

¥=the measured 12-hour average volumet-
e oxygen concentration,

"(d) For the purpose of reports re-
quired under §60.7(¢c), any owner or
operator subject to the provisions of
this subpart shall report periods of
excess emissions as follows:

(1) For emissions from any recovery
furnace periods of excess emissions
are:

(i) Al 12-hour averages of TRS con-
centrations above 5 ppm by velume for
straight kraft recovery furnaces and
above 25 ppm by volume for cross re-
covery furnaces.

(i) All 6-minute average opacities
that exceed 35 percent.

(2) FFor emissions from any lime kiln,
periods of excess emissions are all 12-
hour average 'TRS concentration
above 8 ppm by volume,

(3) For emissions from any digester
systemn, brown stock washer system,
multiple-effect  evaporator system,
black Hquor oxidation system, or con-
densate  stripper system periods of
excess emissions are;

(1) All {2-hour averace TRE concen-
trations above 5 ppia by volume unless
the provisions of £ 60.208G) (1) (D), b,
or (iv) apply; or
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(ii) All'periods in excess of 5 minutes
and their duration during which the
combustion temperature at the point
of incineration is less than 1200° F.
where the provisions of
§ 60.283(a)(1)(ii) apply.

(e) The Administrator will not con-
sider periods of excess emissions re-
ported under paragraph (d) of this sec-
tion to be indicative of a violation of
§ 60.11(d) provided that:

(1) The percent of the total number
of possible contiguous periods of
excess emissions in a quarter (exclud-
ing periods of startup, shutdown, or
malfunction and periods when the fa-
cility is not operating) during which
excess emissions occur does not
exceed:

(i) One percent for TRS emissions
from recovery furnaces,

(ii) 8Six percent for average opacities
from recovery furnaces,

(2) The Administrator determines
that the affected facility, including air
pollution conirel equipment, is main-
tained and operated in a manner,
which is consistent with good air pol-
lution control practice for minimizing
emissions during periods of excess
emissions.

§60.285 Test methods and procedures.

(a) Reference methods in Appendix
A of this part, except as provided
under §60.8(b), shall be used to deter-
mine compliance with §60.282(a) as
follows: )

(1) Method § for the concentration
of particulate matter and the associat-
ed moisture content,

{2) Method i for sample and velocity
fraverses,

(3) When determining compliance
with § 60,282(a)(2), Method 2 for veloc-
fty and volumetric flow rate,

{4) Method 3 for gas analysis, and

(5) Method 9 for visible emissions.

(b) FPor Method 5, the sampling time
for each run shall be at least 60 min-
utes and the sampling rate shall be at
least 0.85 dsem/hr (0.53 dscf/min)
execept that shorter sampling times,
when necessitated by process variables
or other factors, may be approved by
the Adminisirator. Water shall be
used as the cleanup solvent instead of
acetone in the sample recovery proce-
dure outlined in Method 5.

(¢) Method 17 (in-stack filtration)
may be used as an alternate method
for Method 5 for determining compli-
ance with §60.282(a)(1)(i); Provided,
That a constant value of 0.009 g/dscem
(0.004 gr/dscf) is added to the results
of Method 17 and the stack tempera-
ture is no greater than 205° C (ca. 400°
7). Water shall be used as the cleanup
solvent instead of acctone in the
sample recovery procedure oullined in
Method 17,

() For the purpose of determining
compliance with §060.283(a) (1), (2),
(3), (1), and (5), the following refer-
ence methods shall be used:




(1) Mecthod 16 for the concentration
of TRS,

(2) Mecthod 3 for gas analysis, and

(3} When determining compliance
with §60.283(a)(4), use the results of
Method 2, ethod 16, and the black
liquor solids feed ratc in the following
equation to determine the TRS emis-
sion rate. .

E = (CiasTias + CuesutFyest + ComsFous
+ CospsFomns) (Quad/ BLS :

Where:

E = mass of TRS emitted per unity of black
liquor solids (g/kg) (ib/ton)

Cyus = average concentration of hydrogen
sulfide (H.8) during the test period,
PPM.

Cuesny = average concentration of methyl
mercaptan  (McSH) during the test
period, PPM.,

Chus = average concentration of dimethyl
sulfide (DMS) during Lhe test period,
PPM.

Coups = average concentration of dimethyl
disulilde (DMDS3) during the test period,
PPM.

Fuss = 0.001417 g/ PPM for melric units

= 0,08844 1b/1L° PPM for English uniis

Fiesn = 0.00200 g/m* PPM for metric units

= 0,1248 1b/ft* PPM for English units

Fpus = 0,002583 g/m*PPM for metele units

= 0.1612 1b/ft* PPM for English units

Foups = 0.003917 g/m* PPM for metric units

= 0.2445 Ib/{t* PPM for English units

Q.4 = dry volumetric stack gas flow rate cor-
recied to standard conditions, dsem/hr
(dscf/hr)

BLS = black liquor solids feed rate, kg/hr
(lb/h) i

(4) When determining whether a
furnace is straight kraft recovery fur-
nace or a cross recovery furnace,
TAPPI Mcethod T.624 shall be used to
determine sodium sulfide, sodium hy-
droxide and sodium carbonate. These
determinations shall be made three
fimes daily from the green liquor and
the daily average values shall be con-
verted to sodium oxide (Na,0) and
substituted into the following equa-
tion to determine the green liguor sul-
- fidity:

GLS = )00 Cunqs/CNﬂas + GNRUH + me‘m

Where:

GLS = percent green liquor sulfidity

Cyas = average concentration of Noss ex-
pressed as Na.O (mg/1)

C,OH = average concentration of NaOH
expressed as Na,O (mg/)

CyuasCOs = average concentration of Na,CO,
expressed as Na.,O (mg/l)

(e) All concentrations of particulate
matter and TRS required to be meas-
ured by this section from lime kilns or
incinerators shuall be corrected 10
volume percent oxygen and those con-
centrations from recovery furnaces
shall be corrected to 8 volume percent
oxygen, These corrcclions shall be
made in the manner specified in
§60.284(c)(3).
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'Standards of Perform-
ance for Lime Manufecturing Planis

AutnoriTy: Sec. 111 and 301¢a) of the
Clean Air Act, as amended (42 U.S.C, 7411,
760)), and additional authority as noted
below.

Source: 43 FR 9453, Mar, 7, 1978, unless
otherwise noted.

§60.310 Applicability and designation of
affected facility,

(a) The provisions of this subpart
are applicable to the following affect-
ed facilitics used in the manufacture
of lime: rotary lime kilns and lime hy-
drators. ‘

(b) The provisiors of this subpart
are not applicable to facilities used in
viae manufacture of lime at kraft pulp
mills,

(¢) Any faeility under paragraph (a)
of this seclion thot conunenees con-
struetion or modilication after May 3,
16, is subject Lo the requirements of
Lhis part.

§ 60.341 Definitions,

As used in this subpart, all terms not
defined herein shall have the same
meaning given them in the Act and in
subpart A of this part.

(n) “Lime manufacluring plant” in-
cludes any plant which produces a
lime preduct from limestone by calei-
nation, Hydration of the lime product
is also considered to be part of the
source,

(1 “Lime product” means the prod-
vet of the ealcinaiion process includ-
ing, but not limited to, calcitic lime,
dolomitic lime, and dead-burned dolo-
mite,.

(¢) “Rotary lime kiln"” means a unit
with an inclined rotating drum which
is used to produce a lime product from
limestone by calcination.

() “Lime hydrator” means a unit
used to produce hydrated lime prod-
uct.

§60.312 Standard for particulate mat{er.

(a) On and afier the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere:

(1) From any rotary lime kiln any
gases which:

(i) Contain particulate matter In
excess of 0.15 kilogram per megagram
of limestone feed (0.30 Ib/ton).

(il) Exhibit 10 percent opacity or
greater,

(2) From any lime hydrator any
gases which contain particulate matter
in excess of 0.075 kilogram per mega-
gram of lime feed (0.15 1b/ton).

860,243 Moniloring of emission? and op-
erntions,
(a) The owner or operator subject Lo
the provisions of this subpart shall in-
stall, calibrate, maintain, and opcrate
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a continuous monitoring system,
except as provided in paragraph (b) of
this section, to moniter and record the
opacity of a representative portion of
the gases discharged into the atmos-
phere from any rotary lime kiln, The
span of this system shall be set at 40
percent opacity.

(b) The owner or operator or any
rotary lime kiln using a wet serubbing
emission control device subject to the
provisions of this subpart shall not be
required to monitor the opacity of the
gases discharged as required in para-
graph (a) of this section, but shall in-
stall, calibrate, maintain, and operate
the following continuous monitoring
devices:

(1) A monitoring device for the con-
tinuous measurement of the pressure
loss of the gas stream through the
serubber. The monitoring device must
be acecurate within +250 pascals (one
inch of water),

(2) A monitoring device for continu-
ous measurement of the scrubbing
liguid supply pressure to the control
device, The moniforing device must be
accurate within =*5 percent of the
design scrubbing liquid supply pres-
sure. )

(c) The owner or operator of any
lime hydrator using a wet scrubbing
emission control device subject to the
provisions of this subpart shall install,
calibrate, maintain, and operate the
following continuous rnonitoring de-
viges:

(1) A monitoring device for the con-
tinuous measuring of the scrubbing
Hguid flow rate. The monitoring
device must be accurate within 25 per-
cent of design scrubbing liguid flow
rate,

(2) A monitoring device for the con-
tinuous measurement of the clectric
current, in amperes, used by the serub-
ber, The monitoring device must be ac-
curate within 10 percent over its
normal operating range.

(d) For the purpose of conducting a
performance test under §60.8, the
owner or operator or any lime manu-
facturing plant subject to the provi-
sfons of this subpart shall install, cali-
brate, maintain, and operate a device
for measuring the mass rate of lime-
stone feed to any affected rotary lime
kiln and the mass rate of lime feed to
any affected lime hydrator. The meas-
uring device used must be accurate to
within +5 percent of the mass rate
over its operating range,

(e) TFor the purpose of reports re-
guired under §60.7(c), periods of
excess emissions that shall be reported
are defined as all six-minute periods
during which the average opacity of
the plume from any lime kiln subject
to paragraph (a) of this subpart is 10
percent or greater,

(8ec. 114 of the Clean Air Act, a5 amended
(42 U.S.C. 1414).)
§ 60,314  Test methods hndd procedures,

(a) Reference methods in Appendix
A of this part, except as provided




under §60,8(b), shall be used to deter-
mine compliance with §60.322(a) as
follows:

(1) Method 5 for the measurement
of particulate matter, :

(2) Method 1 for sample and velocity
traverses,

(3) Method 2 for velocity and volu-
metric flow rate,

(4) Method 3 for gas analysis,

(8) Method 4 for stack gas moisture,
and

(6) Method 9 for visible emissions.

(b) F'or Method b, the sampling time
for cach run shall be at least 60 min-
utes and the sampling rate shall be at
least 0.85 std m?/h, dry basis (0.53
dsef/min), except that shorter- sam-
pling times, when necessitated by
process variables or otlier {aclors, may
be approved by the Administrator.

(¢) DBecause of  the high moisture
content (40 to 85 percent by volume)
of the exhanst gases from hydrators,
the- NMethod 5. sample train may be
mrodificd to include a calibrated orifice
fmmediately following the sample
nozzle when testing lime hydrators. In
this configuration, the sampling rate
necessary for maintaining isokinetic
conditions can be directly related to
exhaust gas velocity without a correc-
tion for moisture content. Extra care
should be exercised when cleaning the
sample train with the orifice in this
position following the test runs.

(Sec, 114 of the Clean Air Act, as amended
(42 U.B.C. 1414))




APPENDIX A—REFERENCE METHODS

The reference methods in this appendix
are referred to in § 60.8 (Performance Tests)
and §60.11 (Compliance With Standards
and Maintenance Requirements) of 40 CYR
Part 60, Subpart A (General Provisions),
Specifiec uses of thes? reference methods are
described in the standards of performance
contained in the subparts, beginmng with
Subpart D,

Within each standard of performance, a
section: titled “Test Methods and Proce-
dures' {s provided to (1) identify the test
methods applicable to the facility subject to
the respective standard and (2) {dentify any
speelal {nstructions ot 'conditions to be foi:
lowed when applying a method to the re-
spective facility. Suchinstructions (for ex-
ample; estabish sampling rates;-volumes; or
temperatures) are to be used either in addi-
tion Lo, or as a substitute forprocedures in a
reference ‘method:Similarly, for “sources
subject to emission tmonitorirg  reéquire-
ments; spectiie instructions pertaining to
any-use-of-a reference method-are provided
in the subpart or in-Appendic B

Inclusion of methods i this appendix is
not totended as atvendorsement 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 evalu-
ationt of the conditiens prevalent at such
SOULCes.

" Theapproschyfollowed in the formulation
of the reference methods involves specifica-
tlons for equipment, procedures, and per-
formance. In coneent, a performance speeifi-
cation approach would be preferable in all
methods because Lhis allows the greatest
flexibility to the user. In practice, however,
this approach is impractical in most cases
beécause performance specifications cannot
be established. Most of the meéthods de-
scribed  herein, therefore, involve specific
cquipment specifications and procedures,
and onlyv a few methods in this appendix
rely on performance criteria,

Minor changes in the reference methods
should not necessarily affect the validity of
the results and it is recognized that alterna-
tive and equivalent methods exist. Section
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60.8 provides authority for the Administra-
tor to specify or approve (1) equivalent
methods, (2) alternative methods, and (3)
minor changes in the methodology of the
reference methods. It should be clearly un-
derstood that unless otherwise identified all
such methods and chnnges must have prior
approval of the Administrator, An owner
employing such methods or deviations from
the reference methods without obtaining
prior approval does so at the risk of subse-
quent disapproval and retesting with ap-
proved melhods.

Within the reference methods, certain
specific equipment or procedures are recog-
nized as being acceptable or potentially ac-
ceploble and are specdicaily identified in
thie methods, The items identified as accept-

able oplions may be used without approval

but must be identified in the test report.
The potentially 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 at the discretion of the owner
without prior approval, However, detailed
desceriptions {or applying these potentially
approvable techniques . or aliernatives are
not provided in the reference methods, Also,
the potentially approvable options are not
necessarily acceptable in all applications.
Therefore, an owner electing to use such po-
tentially epprovable techniques or alterna-
tives is responsible for: (1) assuring that the
techniques or alternatives are in fact appli-
cable and are properly executed; (2) inciud-
ing a written description of the alternative
method in the test report (the written
method must be clear and must be capable
of being performed without additional in-
struction, and the the degree of detail
should be similar to the detail contained in

- the reference methods); and (3) providing

any rationale or supporting data necessary
to show the validity of the alternative in the
particular application, Failure to meet, these
requirements can result in the Administra-
tor's disapproval of the alternative.
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