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oI condition %IV.A.l. is modified sa Pollewa;

1. Emiasion Limitations upen the operation of Units 3-1
a., Stack emissiona Erom sach unit shall not axceed khe
fallowing assuming & Btu coatent ‘of 4500 Beu/lb of MsW:
' {1) parhicu;aéa matter: 0,015 grains per standard
cublo foot dey gas cottected to 124 CO1.

{2) S0yt 0.140 lb/mmBtu hest input and 60 ppm
{3-hz_rolling average, ofy volume, ¢orrected
;p_lzg_ggggf or §3% reduction of uncoptrolled

- EZ_ emjsslons, In no case shall 30, '

. S " ‘ amissions exceed 0,310 lb/mmbtu heat {nput

' ‘ and 124 ppm {3-hr rolling averaée! dry volume,
corrected to 124 coal; l
The 124 ppm ]imit sbove shall be modified to

teflect a pew sian limit .(in ppm] feom the

con:rql'devtbe at 55% coptgeol efficiency.

Within 18 months of start-up of operation kthe

county shall submit a compliance test that

wili be used to determine the new Sg, emission

limit tin pem). The limit will be determined

S SR BY ebstcved averace emisgion sate (u) from the

W S, gubnitted ecompliance tests and will be statis-

_i';?:: U i"‘ : kieally mnalysed ueing the one-talled atudent T
' best [t s a (% = u) nQeS/¢) mt the PEV confid-

- ence level to derive an emission rate (x) whers

e g is the standard deviation of obesrved vejues .
. ff" LT R, The final 50, amizsion Limit ({n nom) shall

be th!s mean emigsion rate [x), This value

shall be restricted to no more than 124 ppm or
1868 60 ppm (3=hr rolling sverage, Ary volums

gorrectad to )21 €0a).
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Ao .. {3} Nitrogen Oxides: 50 ppm [1-hr pollin

average, dry volume, gorrected to 13 cOnl,
(4) Cacbon Monoxide: 0.030 lb/mmBtu heat input)

400 ppm {(l-he-colling averade, dry volume,

{
corrected to 121 CO»); and BE ppm (d-day

tolling.average, dry Jélumu corrected to 124

£9;.
{5} Lead; 0.00056 lbs/mmitu heat inpuk,
(6} Mercury: 1.5 ; 1924 1bs/mmBku heat ingut.
{7)" Odor: fThere shall be no abjectionable odor at

e the alte boundary. '

— .- {81 vis{ble Emissionx: Opacity ahall be no
greater than 1S4 mxcept that visible emisaions
of no mora than 20% opacity may be allowed
for up to three consecutive minutes Ln any one
hour e=xcept during gtart Up of upsets when Ethe
pcovisions of 17+2.250, F.A.C., Shall apply,

peovided that: (1) best operstlonal practices

to minimize emisnaions agra sdhered to, and {2}

the duration of excess opaejty ig minimized but
in no case alloved to axceed two hotirs in any

24-hout period, u g5 _Spaci uthorized

by tpA for longer durations, Opaclty requife-

nents shall be demonctrated in accordancs with

17=2,700(6)(8)§.; F.b . C.; Method ¥,

(\\ {9) Fluoride: 0.0C40 lb/mmEEU heat inDYE.

7

¢. The incinecator beilers shall not be loaded in

} i-”_;' Lo sxcege of their rated nameplate capacity of §1,200 pounds of MSW
BERRS  ._‘n e : pey hour or 303.5 r 10% Bty per hour wach. fhe temoegstuca of

.;fgﬁ U o . the flu A5 exiting the combustion chambee of the inclipecator

ahall be equal] to Or greater than 1860 deqreas P.

PPSC gron
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(: €, Remgriife -

\s.- 1. Netice gf soomengemen:t of coasirugticon snall be
subpittcd to the Southeas: Distrie: Oiflce and STWMD withih 15
days of tpitistion, Starting thiee (1) monshs altet construceion
commenses, & quarcerly construstion status repor: shall De
subpittied to the Southeast Distzigt OifSice, Tne Cepoft shall De 4
ehort BarTative adageribing the pregrezs of coasirucsion.

2, Upon ar ismediazely prior to complelion Of cons-
tryesion of the resourge rscavery facility sr a phace thereo!,
she Southeas: Disczigt Office and SFWMD will be potilimd o! a dase
on whieh a tite or facility ingpsctien shouid be performed in
acessdange with Coméition V. and the inspestion snal. De peziolmed
wishin fouzteesn (14) days of the date o! notifieation by the

Fasmistee,

%2V, GPERATION

mne opazation of she Rasource Recovery Tagility shall De
14 mccosdanse wizh ail applicabie provisicns of Thapier iTe2,
1%-5, and 177, Tlerida Adzinissrative code. In addition %o the
:e:egaing} the
o ' eand:=2ions of

tiee E5hAlL comply vith the follewing Epecilic

&
-
=seidippripn:

V. Falagisp Limitatisns upoh Opecasion al Uniig fed .
a. Stack eMisslona ‘rom mAgh uGis SNALl ROT sACEES She
tgliswine, assuming a B=u comtens of 4300 Bru/ib of MSW:
- (1)" PEr=iculate matter:; 0.9:5 gzains per ssandazd
ecubiz ‘oot d=y ges earrescad o 2% 203,
. * (2) 803 0.35 Lh&/MBTY average Deat Lapus I¢s
saci unit, ‘ 3
' <. Goczilance wizh &9
emission limits shall Be deterzized Dy andunl
ETacK Lesis and Uy averaging thiee &I m9sw
(. g EaoK iest runs for each unmit.

11
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N

(3) Nitrogen 9xides: 0,56 128/MB3u neat input

(4) Cardon Menoxide: 400 ppmvd carresied to TV
0y, & nour average, 130 ppavd correcred te
" o3, 4 Say average ]

(5} Lead: 0,00058 lps/MBtu hea: inpus

* {6} Merguryr & 1 x—Ped—timiMoeg— :}-..YE-'JI

{7) Odor: ihefe shall be no objeciionable odat
st the si*e Ddoundary.

(E) visiple emissiona: opacicty snall be ne
greater than 151 exsept that visihle emissions
with no more tham 204 opacity may be sllowed
for up to three consecutive Rinuzes In any one
hQur axeept during ssagt up O Upseia wheh the
pravisione of 17=2_ 250, YAZ, shall aspply.
Qpacity compliance shall be demonstraced in
sccordanes wizh Tiozide Administrative Cade
Rile 17«2.700(8)(a)® , DIA mMethod 9.

s {9) Mluesidar g MEipMTrimers—imET A0 O Y
(10) Seryilium: ¢.3xf-7 lh/MBzu heas iapu:s :
{11} vog: 06.013 Ib/MEsu haat input
(a2) Assenic: 3.1 x EI-) 1h/MEzu heas iape: S

* {13) Sulfe=ie Asid Migt: 4.7 x Ea2 1b/MBru heat
: inpez ' '

, 5. The heigny o2f the boiler exhaust staek shall net De
iless thaAR 200 Jee: adave grade. -,

€. The insinecazo:r spiless shall nos e loaded iz
sicess Of theil rates naPeplate capasiiy of I0, 400 pounds of HSW
or Z26.9 x 106 Bsr pe? hous eask.

8. The inclnefesior Wolleis shell have a weisl Dene= -
plate affixed in 1 corspizusus place on the anell showias manu-
lacteler, model nuEdbes, :type waste, Tated capacisy ané sesiilice-
tima husbar, : :

¢. Cokpl.ance waih he léniﬁationa a@r parziculazes,
sulfc? oxides, ni:rogen oxides, carson monoxide, fluz=idae,

® Scjest o change in acceréance with eurrent state rulemaring
i07 resouige recovery lacilivies or By peiiiion under 403.316. .

12
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”& Wheelabrator North Broward Inc. R EC E P M ED

A Wheelabrator Technologies Company Phane 954.971.8701 FEB N0
2600 N.W. 48th Sueet Fax  §54.3718703 ? T{QI
Pompano Beach, FL 33073

BUREAU oF
AIR REGULATION

February 24, 1997

CERTIFIED MAIL #Z 784 818 809
RETURN RECEIPT REQUESTED

Al Linero

Florida Department of Environmental Protection
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, FL 32399-2400

Re:  Wheelabrator North Broward ‘ l g,

Use of EPA 29 PS D e

Dear Mr. Linero:

Wheelabrator North Broward is requesting to utilize EPA Method 29 in lieu of Method 101A for
mercury, Method 12 for lead, Method 104 for beryllium and Method 108 for arsenic during the

upcoming annual compliance stack testing. At present, stack testing is scheduled for March 21-23,
1997.

EPA Method 29 has been approved by the EPA and is incorporated in 40 CFR subpart Eb.

If the Department finds the use of Method 29 acceptable, please contact me at (954) 971-8701,
extension 210, or in my absence, Chuck Faller at extension 250.

Very truly yours,
%o 0G0

Thomas D. Kirk
Plant Manager

970224 TDK

cc: Tim Porter
Chuck Faller
Frank Ferraro
Terri Hilliard, FDEP, West Palm Beach * Certified Mail # Z 784 818 810
Don Markley

Prnted an recyched papes



0.4 percent is introduced. The tester may opt
to Inclide argon In the analysis using proce-
dures subject to approval of the Adminis-
teator,

6.3 Dry Moles of Exhaust (as. Use Equa-
tion 28a-2 to calculate the total moles of dry
exhaust gas produced per killogram of dry
wood burned.

N|= (
Eq. 282-2

6.4 Alir to Fuel Ratln, Usc Equation 28a-3
to calculate the alr to fuel ratlo on a dry

mass basis.
( . (1000} )

6.5 Durn Rate. Calculate the fuel burn
rote as in Method 28, Section 8.3.

42.5
(YeortYeot Yo

(NxMg)—(510)

AR

Eq. 282-3

7. Bibliagraphy

-Same as Method 3, Sectlon 7, and Method
5H, Section 7.

METHOD 29--DETERMINATION OF METALS
EMISSIONS FROM STATIONARY SOURCES

" 1. Applicability and Principle

1.1 Applicabllity. This method {8 applica-
ble to the determination of antimony (Sb),
arsenic (As), barium (Ba), berylilum (Be),
cadmium (Cd}, chromium (Cr), cobalt (Co),
copper (Cu), lead (Pb), manganese (Mn), mer-
cury (Hg), nlckel (N1}, phosphorus (P), sela-
nlum (Se), sllver (Ag), thallium (Tl), and
zin¢ (Zn} emissions from stationary sources.
This method may be used to determine par-
tlculate emissions in addition te the metals
emlsslons If the prescribed procedures and
precautions are followed.

1.1.1 Hg emlissions can be measured, alter-
natlvely, using EPA Method L01A of Appen-
dix B, 40 CFR Part 61. Method 101-A meas-
ures onty Hg but It can be of special Interest
to scurces which need to measure both Hg
and Mn emissions.

1.2 Principle. A stack sample is with-
drawn |sokinetically [rom the scurce, partic-

ulate emlssions are collected in"the probe -

and on a heated fiter, and gaseous emissions
are then collected In an aqueouns acldic solu-
tion of hydrogen peroxide (analyzed for ali
motals including Hg) and an aqueous acldle
solutlon of potassium permanganate {ana-
lyzed only for Hg). The recovered samples
are digested, and appropriate fractlons are
analyzed for Hg by cold vapor atomic absorp-
tlon spectroscopy (CVAAS) and for Sb, As,

1000

Ba, Be, Cd, Cr, Co, Cu, I'b, Mn, NI, P, Se, Ag,
‘Tl, and Zn by inductively coupled argon plas-
ma emlisslon spectroscopy (ICAP) or atomle

absorption spectroscopy (AAS). Graphite fur-y'ﬁf

naco atomic  absorption  spectroscopy
(GFAAB) i3 used for analysis of Sb, As, Cd,
Co, Pb, Se, and Tl If these slements require

greater analytical sensitivity than can be -
obtalned by ICAP. I{ one so chooses, AAS R

may be used for analysis of all listed metals
if the resulting In-stack-method dotection
limlts meet the goal of the testing program.
Similarly, Inductively coupled plasma-mass
spectroscopy (ICP-MS} may be used for anal-
ysis of S§b, As, Ba, Be, Cd, Cr, Co, Cu, Pb, Mn,

N1, As, Tl and Zin. " il

2. Range, Delection Limits, Precision, and’
Interferences '

2.1 Range. For the analysls described and
for slmilar analyses, the ICAP response is
linear over several orders of magnltude.

Samples contatnlag metal concentrations in ;&
the nanograms per ml {(ng/mi) to micrograms *

per ml {pgiml) range In the final analytlcal

solution can be analyzed using this method, |

Samples contalning greater than approxi-
mately 50 pg/ml As, Cr, or Pb should be dI-;

luted to that level or lower for final analysla.”

Samples containing greater than approx!-
mately 20 ug/ml of Cd should be diluted to
that level before analysis. '

2.2 Analytical Detectlon Limlts. (NOTE: |
See sectlon 2.3 for the description of in-stack !

detectlon limits,)

2.2.1 ICAP analytical detection )imlits for '
the sampie solutions (based on Method 6010

in EPA Publlcation SW-846, Third Edition
(November 1986) including updates I, II, 1TA,
and IIB, as Incorporated by reference In’
§60.17(1)) are approximotely as follows: Sb (32
ng/ml), As (53 ng/ml), Ba (2 ng/ml), Be (0.3 ng/’

ml), €d (4 ng/ml), Cr (T ng/mi), Co (T ngiml), .

Cu (8 ng/ml), Pb (42 ng/ml), Mn {2 ng/ml), N!
(15 ngtmi}, P (75 ng/ml), Se (715 ng/inl), Ag (7
ng/ml), ‘T1 (40 ng/ml), and Zn (2 ng/ml). ICP-
M3 anatytlical detection
based on Method 6020 in EPA Publlcation
SW-846, Third Edition (November 1986} as in-
corporated by reference in §60.17(1)} are
lower generally by a factor of ten or more.
Be s lower by a factor of three. The actual

sample analytical detection limlts are sam-
ple dependent and may vary due to the sam- ", .9

ple matrix. .
2.2.2 The analytical detectlon Hmits for
anulysls by direct aspiration AAS ave ap-
proxtmantely as follow: 8b {200 ng/ml), As (%’
ng/ml), Ba (100 ng/ml), Be (5 ng/mi), Cd (5 ng/
mi}, Cr (50 nghnl), Co (50 ng/ml), Cu (20 ng/

m}), Pb (100 ng/ml), Mn (10 ngiml), N1 (40 ng/ - =3

mi), Se (2 ng/ml), Ag {10 ng/ml), T1 (100 ng/.
ml), and Zn (5 ng/mi), :

2.23 Tho detection limit for Hg by
CVAAS (on the resultant volume of the
disgestion of the allquots taken for Hg analy-
ses) can be approximately 0.02 to 0.2ng/ml,

limits (based on, ;

dopending upon tha type of CVAAS analyt-
" lcal Instrument used.

-7 224 The use of GFAAS can enhance the
B, detection 1imits compared to direct aspira-
B tlon AAS as follows: Sb (3 ng/ml), As (1 ng/
" ml), Be (0.2 ng/ml), Cd (0.1 ng/ml}, Cr (1 ng/
" ml), Co (1 ng/m), Pb (1 ngiml), Se (2 ng/ml),
and T1 {(ng/mi).

2.3 In-stack Detection Limits.

2.3.1 For test planning purposes In-stack
detection limite can be developed by using
the following Information (1) the procedures
described In this method, (2) the analytical
detection limlits described In Section 2.2 and
in EPA Publicatlon SW-846, Third Editlon
[ (November 1986) Including updates I, II, ITA
Fi and IIB, as incorporated by reference in

ay

it

§60.17(13, (3 the normal volumes of 300 mi
(Analytleal Fraction 1) for the front-half and
150 ml (Analytical Fraction 2A) for the back-
half samples, and {4) a stack gas sample voi-
ume of 1,25 m?. The resultant in-stack meth-
od detection limits for the above set of con-
ditlons are presented in Table 29-1 and were
calculated by using Eq. 29-1.

AxB/C=D
Where:
A=Analytical detectin iimit, pg/ml.
B=Liquid volume of digested sample prlor to

Eq. 29-1

allquotting for analysis, ML

C=Stack sample gas volume, dsm?.
D=In-stack detection limit, pg/m3.

TABLE 28-1.—IN-STACK METHOD DETECTION LIMITS (ng/m3) FOR THE FRONT-HALF, THE BACK-
HALF, AND THE TOTAL SAMPUING TRAIN USING ICAP AND AAS

-hall: k-hall: Impi s Back-hall: Impingers Total ain:

Matal Front halllii!:'rmbe and { Bacl l_ampmgel AR otal

17.740.7 V3.8 (0.4} 115 {1.1)

' 12.7( 10,3!) 5.4 {0.1) v19.1 {0.4)

0.5 03 (‘).8

10.07 {CG.05) 10.04 (0.03) ‘O.II [Odgm

11,0 (0.02) t0.5 {0.01) .;: (g.a }

Y1.7 {0.2) 10.8 (0.1) "’.5 SO.J)

1.7 {0.2) 10.8 {0.1) 2..‘. 03

1.4 0.7 N 2

1101 {0.2) 15.0 (0.1} | 7 ‘;3

'0.5(0.2) 0.2 (0.1) 20. (0.3}

20.06 203 0.2 0.56

36 1.8 5.4

18 9 ?7.

18 (0.5} 15{0.3) 27 {0.8)

1.7 0.8 ?.ﬁ .

19.6 {02) 14,8 (0.1} 14.4 (0.3)

0.5 0.3 08 _

*Mercury analysis only.

1Detoction limit when anmg gy
2 Detection kmit when an: ¥ ¢ °
Nete: Actual mathod in-stack delection imils may vary liom these values, as described in Section 2.3.3.

GFAAS,
CVAAS, estimated lor Back-+H

232 To ensure optimum precislon/resolu-
tion in the analyses, the target concentra-
tlons of metals In the analytical solutions
should be at least ten times their respective
analytical detection limits. Under certaln
conditlons, and with greater care in the ana-
Iytical procedure, these concentrations can
ve as low as approximately three times the
respective analytical detection Hmits with-
out sericusly impairing the precision of the
analyses. On at least one sample run in the
source test, and for each metal analyzed,
. perform elther repetitive ggalysesL_Mcthod_
of Standard Additions, serial’dllution, or ma-
trix spike addition, etc., to document the
quality of the data,

233 Actual In-stack method detection
lim!ts are based on actual source sampling
parameters and analytical resilts as de-
scribed above. I requlred, the method in-
stack detection limlts can be improved over
those shown in ‘Table 25-1 for a specifie test

all and Tolal Train, See Sections 2.2 and 5.4.3.

by either increasing the sampled stack ggs
volume, reducing the total volume of the di-
gosted samples, improving the analytical de-
tection limits, or any combinatlon of the
three. For extremely low levels of Hg only.
the aliquot slze selected for digestion and
analysis can be increased to au much as 10
ml, thus improving the In-stack detection
lmit by a factor of ten compared Lo a 1 ml
aliquot size.

2.9.31 A nominal one hour sampling run
will collect a stack gas sampling volume ot
about 1.25 m?® If the sampling time s in-
creased to four hours and 5 ms are collected,
the in-stack method detectlon limits would
be improved by a factor of four compared to
the values shown in " Table
29-1.

2.3.32 The in-stack detection 1imits as-
sume that all of the sample is digested and
the final liquld volumes for analyals a‘xro the

Cod
1

1001-



notinal vidues ol 300 ml tor Analytical lrag-
tion 1, and 150 ml for Analytical Fractlon 2A.
If the volume of Analytlcal Fraction 1 is re-
duced from 300 to 30 ml, the in-stack detec-
tion Hmits for that fraction of the sample
would be improved by a factor of ten. If the
volume of Analytical Fraction 2A 1s reduced
from 150 to 25 ml, the in-stack detection lim-
its for that fraction of the sample would be
improved by a factor of six. Matrix effect
checks are necessary on sample analyses and
typlcally are of much greater significance
for samples that have been concentrated to
less than the normal orlglnal sample vol-
ume. Reductlon of Analytical Fractlons 1
and 2A to volumes of less than 30 and 25 ml,
respectively, could interfers with the re-
dissolving of the resldue and counld increase
interfersnce by other compounds to an intol-
erablo level.

2.3.3.3 When both of the modifications de-
scribed in Sections 2.3.3.1 and 2.3.3.2 are used
simultaneously on one sample, the resultant
improvements are multipilcative. For exam-
ple, an Increase in stack gas volume by a fac-
tor of four and a reduction in the total liquld
sample digested volume of both Analytical
Fractlons 1 and 2A by a factor of six would
result in an improvement by a factor of
vwenty-four of the in-stagk method detection
1imit. '

2.4 Precislon. The precision (relative
standard deviation) for each metal detected
in a method development test performed at a
sewage sludge inclnerator were found to be

ws lullows, oL (1é. puercelb), as Lidb pol-
cent), Ba (20.6 percent), Cd (115 percent), Cr
(11.2 percent), Cu {11.5 percent), Pb (11.6 per-
cent), P (14.6 percent), Se (15.3 percent), Tl
(12.3 percent), and Zn (11.8 percent), The pre-
cislon for N! was 7.7 percent for another test
conducted at a source simulator. Be, Mn, and
Ag were not detected In the tests. However,
based on the analytical detection llmlits of
the ICAP for thesa metals, their precislons
could be simllar to those for the other met-
als when detected at simllar levels. :
2.5 Interferences. Iron (Fa) can be a spec-
tral interference during the analysis of As,
Cr, and Cd by ICAP. Alurninum (Al) can be &
spectral interference during the analysis of
As and Pb by ICAP. Generally, these Inter-
ferences can be reduced by diluting the ana-
lytical sample, but such dilution ralses the
in-stack detection limits. Background and

_overlap corrections may be used to adjust for

spectral interferences. Refor to Method 6010

in EPA Publication SW-846 Third Edition -~

(November 1986) including updates I, IT, 1IA
and 1B, as lncorporated by reference in
§60.17(1) the other analytical methods used
for details on potential interferences to this
method, For all GFAAS analyses, use matrix
modifiers to 1imit Interferences, and matrix
match all standards,

3. Apparatus

3.1 Sampling. A schematlc of the sam-
pling train i3 shown in Figure 29-1. 1t has
general similaritles to the Method 5 train.

1002
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"3.1.1 Probe Nozzle (Probe Tip) and
Berosilicate or Quartz Glass Probe Liner.
Same as Method 5, Sectlons 2.1.1 and 2,1.2,
except that glass nozzles are requlred unless
alternate tips are constructed of materials
that are free from contamination and will
not interfere with the sample. If a probe tip
other than glass 13 used, no correctlon to the
sample test results to compensate for the
nozzle's effect on the sample Is allowed.
Probe fittings of plastic such as Teflon, poly-
propylense, etc. are recommended instead of
metal fittings to prevent contamination, If
one chooses to do 50, a slngle glass pleco con-
slsting of a comblned probe tip and probe
tiner may be used.

3.1.2 Pltot Tube and Differential Pressure
Gauge. Same as Method 2, Sectlons 2.1 and
2.2, respectively.

3.1.3 Filter Holder. Glass, same as Method
5, Sectlon 2.1.5, except use a Teflon filter
support or ether non-metallic, non-contami-
natlng support in place of the glass [rit.

3.1.4 Fliter Heating System. Same as
Method 5, Section 2.1.6.

3.1.5 Condenser. Use the following system
for condensing and collecting gaseous metals
and determining the molsture content of the
stack gas. The condensing system shall con-
slst of four to seven impingers connected In
serles wlth leak-free ground glass fittings or
other leak-free, non-contaminating fittings.
Use the flrst Impinger as a molsture trap.
The second jmpinger (which 13 the first
HNOVH,0, impinger) shall be identical to the
first Implnger in Method 5. The third Im-
pinger {which Is the second HNOyH,0; im-
pinger) shall be a Greenburg Smith impinger
with the standard tip ns described for the
second impinger In Method 5, Section 2.1.7.
The fourth (empty) [mpinger and the fifth
and stxth (both acldifled KMnQ.) Impingers
are tho same as the [irst impinger in Method
5. Place a thermometer capable of measuring
to within 1°C (2*F) at the outlet of the last
impinger, Il no Hg analysls is planned, then
the feurth, fifth, and sixth impingers are not
used.

3.1.6 Metering System, Barometer, and
Gas  Density Determinration Equipment.
Same as Method 5, Sections 2.1.8 through
2.1.10, respectively.

3.1.7 Tellon Tape. For capping openings
and sealing connections, if necessary, on the
sampling trala.

3.2. Sample Recovery. Same as Method 5,
Sectlons 2.2.1 through 2.2.8 (Probe-Liner and
Probe-Nozzle Brushes or Swabs, Wash Bot-
tles, Sample Stcrage Containers, Petrl
Dishes, Glass Graduated Cylinder, Plastlc
Sterage Contatners, Funnel and Rubber Po-
Heeman, and Glass Funnel), respectively,
with the following exceptions and additions:

3.2.1 Non-metalllc Probe-Liner and Probe-
Nozzle Brushes or Swabs, Use non-metallle
probe-liner and probe-nozzle brushes or
swabs for quantitative recovery of materials

collected In the front-hall of the sampling
traln.

3.2.2 Sample Storage Contalners. Use
glass bottles {see the Precaution: in Sectlon
4.3.2 of this Method) with Teflon-lined caps
that are non-reactive to the oxldizing solu-
tlons, with capacities of 1000- and 500-ml, for
storage of acidified KMnQO.- contalning sam-
ples and blanks. Glass or polyethylene bot-
tles may be used for other sample types.
| 3.2.3 Graduated Cylinder. Glass or equiva-
ent.

3.24 Funnel. Glass or equivalent.

3.2.5 Labels. For identlfylng samples.

3.2.6 Polypropylene Tweezers and/or Plas-
tic Gloves. For recovery of the fliter from
the sampling train filter holder.

3.3 Sample Preparation and Analysis.

331 Volumetric Flasks, 100-ml, 250-ml,
and 100-ml. For preparation of standards and
sample dilutions.

3.3.2 Graduated Cylinders. For prepara-
tion of repgents. -

3.3.3 Parr® Bombs or Mlcrowave Pressure
Rellef Vessels with Capplng Station (CEM
Corporation model or equlvalent). For sam-
ple digestion.

3.3.4 Beakers and Watch Glasses, 250-ml
beakers, with watch giass covers, for sample
digestion.

3.3.5 Ring Stands and Clamps. For secur-
ing equipment such as fiitratlon apparatus.

3.3.6 Filter Funnels. For holding fllter
paper.

3.3.7 Dlsposable Pasteur Pipets and Bulbs,

3.3.8 Volumetric Plpets.

3.39 Analytlica! Balance, Accurate to
within .01 mg. -

3.3.10 Mlcrowave or Conventional Oven,
For heatlng samples at flxed power levels or
temperatures, respectively.

3.3.11 Heot Plates.

3.3.12 Atomic Absorption Spectrometer
(AAS). Equipped with a background correc-
ter.

3.3.12.1 Graphite Furpnace Attachment.
With Sb, As, Cd, Co, Pb, Se, and T1 hollow
cathode lamps (HCLs) or electrodeless dls-
charge lamps (EDLs). Same as Methods 7041
(Sh), 7060 (As), 7131 {C4), 7201 (Co), 7421 (Ph),
7710 (Se), and 7841 (T1} in EPA publication
B8W-846 Third Editloa (November 1986} Ln-
cluding updates I, 11, 1IA and 113, as lncor-
porated by reference in §60.17(i).

3.3.12.2 Cold Vapor Mercury Attachment.
With a mercury HCL or EDL, an air recir-
culation pump, a quartz cell, an perator ap-
paratus, and a heat lamp or desiccator tube,
The heat lamp shall be capable of ralsing the
temperature at the quartz cell by 10°C above
ambient, so that no condensation forms on
the wall of the quartz cell. S8ame as Method
6020 in EPA publication SW-816 Third Edi-
tlon (November 1986} Including updates I, 11,
ITA and IIB, as incorporated by reference In
§60.17(1). See NoTE NG. 2: Sectlon 5.4.3 for
other acceptable approaches for analysks of
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Hg in whlch analytical detection Limius ol
0.002 ng/ml were obtalined.

3.3.13 Inductively Coupled Argon Plasma
Spectrometer. With elther a direct or se-

. quontial render and an alumina torch. Same

g3 EPA Method 6010 in EPA publication SW-
846 Third Edition (November 1886) including
updates I, II, IIA and IIB, as incorporated by
reference in §60.17(1).

3.4.14 Inductively Coupled Plasma-Mass
Spectrometer. Same as EPA Method 6020 In
EPA publication SW-846 Third Edition (No-
vember 1986) including updates I, 11, 11A and
1B, as Incorporated by reference in §60.17(1).

4. Reagenis

4.1 Unless otherwise Indicated, it is in-
tended that all reagents conform to the spec-
ifleations established by the Committes on
Analytical Reagents of the Amerlcan Chemli-
cal Soclety, where such speclfications are
available. Otherwise, use the best available
grade.

4.2 Sampling Reagents.

491 Sample Filters. Without organic
binders. The filters shall contaln less than
1.3 pg/in.? of sach of the metals to be meas-
ared. Analytical results provided by [llter
manufacturers stating metals content of the
fiiters are acceptable. However, If no such re-
sults are avallable, analyze filter blanks for
each target metal prior to emission testing.
Quartz fiber filters meeting these require-
ments are recommended. However, I[ glass
fiber filters become available which meet
these requirements, they may be used. Fllter
efficiencies and unreactlveness to sulfur di-
oxlde {S0,) or sulfur trioxide (S0,) shall be
a3 described in Section 3.1.1 of Method 5.

4.2.2 Water. To conform to ASTM Specl-
fleatlon D1193-77, Type Il (incorperated by
reference—See §60.1T). If necessary, analyze
the water for all target metals prior to field
use. All target metals should be less than 1
ng/mk.

4.2.3 Nitric Acld (HNO;). Concentrated,
Baker Instra-analyzed or equlvalent.

4.2.4 Hydrochlorlc Acid (HCL). Con-
centrated, Baker Instra-analyzed or equlva-
lent.

4.2.5 Hydrogen Peroxide (H,0,), 30 Percent
{ViV).

4.2.6 Potassium Permanganate (KMnOJ).

4.2.7 Sulfuric Acld (H,SO4). Concentrated.

4.2.8 Sllica Gel and Crushed Ice. Samu as
Meathod 5, Sections 3.1.2 and 3.1.4, respec-
tlvely.

4.3 Pretest Preparation of Sampling Re-
agents. :

4.3.1 HNOyYH,0; Absorbing Solution, § Per-
cent HNOy10 Percent H,0;. Add carelully
with stirring 50 ml of concentrated HNO. to
a 1000-ml volumeric flask containing ap-
proximately 500 ml of water, and then add
carefully with stirelng 333 ml of 30 percent
H,;0;. Dilute to volume with water. Mix well,

FNES CERECHL Silail LWicbdidi shans e = ot ot
of each targot metal.

4.3.2 Acidic KMnQO. Absorbing Solutlon, 4
Percent KMnO, (W/V), 10 Percent H;80, (V/
V). Prepare fresh dally. Mix carvefully, with
stirring, 100 ml of concentrated H,;SO. into
approximately 800 ml of water, and add
water with stirring to make a volume of 1
liter: this solution is 1} percent H;S0, (VIV).
Dlssolve, with stirring, 40 g of KMnO, into 10
percent H,30, (V/V) and add 10 percent, H,50,
(V/V) with stirrlng to make & volume of 1
liter. Prepare and stors In glass bottles to
prevent degradation, Thls reagent shall con-
tain less than 2 ng/ml of Hg.

Precaution: To prevent antocatalytic decom-
position of the permanganate solutlon, filter
the solution through Whatman 1 [(ilter
paper. Also, due to the potentlal reaction of
the potasslum permanganate with the acid,
there could be pressure builldup in the solu-
tion storage bottle. Therefore these bottles
shall not be fully rflled and shall be vented
to relieve excess pressure and prevent explo-
sion potentlals. Venting i3 requlred, but hot
in a manner that will allow contamination of
the solution, A No. 70-72 hole drilled in the
contalner cap and Teflon liner has been used,

4.3.3 HNO;, 0.1 N. Add with stirring 6.3 ml
of concentrated HNO, (70 percent) to a flask
contalning approximately 900 ml of water.
Dilute to 1000 mi with water. Mix well. This
reagent shall contaln less than 2 ng/ml of
each target metal.

4.3.4 HCIl, 8 N. Carefully add with stirring
690 ml of concentrated HCl to a (lask con-
talning 250 ml of water. Diiute to 1000 ml
with water. Mix well, This reagent shall con-
tain less than 2 ng/ml of Hg.

4.4 Glassware Cleaning Reagents.

44.1 HNO,, Concentrated. Flsher ACS
grade or equivalent.

4.4.2 Water. To conform to ASTM Spect-
fication DI1193-77, Type 1I (incorporated by
reference—See §60.17).

4.4.3 HNQ,, 10 Percent (ViV} Add with
stirring 500 ml of concentrated HNO, to a
flask containing approximately 4000 ml of
water. Dilute to 5000 ml with water. Mix
well. This reagent shall contain less than 2
ng/mil of each target metal.

4.5 Sample Digestion and Analysis Re-
agents.

The metals standards, except Hg, may also
be made from solld chemlcals as described In
Citation 3 of the Bibllography. Refer to Cita-
tions 1, 2, or 5 of the Bibllography for addi-
tienal information on Hg standards. The 1000
pgrml Hg stock solution standard may be
made according to Section 6.2.5 of Method
10LA,

4.5.1 HCIL, Concentrated.

4.5.2 ilydrofluoric Acid (HF), Con-
centrated,

4.5.3 HNO,, Concentrated. DBaker Instra-
analyzed or equivalent.
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stirring 125 ml of concentrated HI\‘!E), to 100

ml of water. Dilute to 250 ml with water. Mix

well. This reagent shall contain less than 2

ng/ml of each target metal.

4.5.5 HNQ,, 5 Percent (V/V). Add with stir-
ring $0 mi of concentrated HNO, ta 800 ml of
water. .Dllute to 1000 ml with water, Mix
well. This reagent shall contain less than 2
ng/ml of each target metal,

4.5.6 Water. To conform to ASTM Speck-
fication D1193-77, Type II (incorporated by
reference~—See §60.17).

4.5.7 Hydroxylamine Hydrochloride and
Sodium Chlorlde Solutlon. See Cltation 2 of
the Bibllography for preparation.

1.5.8 Stannous Chloride. Ses Citation 2 of
the Bibllography for preparation. i

4.5.9 KMnO,, 5 Percent (W/V), See Cltation
2 of the Blbllography for preparation.

4.5.10 H,;S0,, Concentrated.

4.5.11 Potassjum Persulfate, 5 Percent {W/
V). Ses Citatlon 2 of the Bibllography for
preparation.

4.5.12 Nlckel Nitrate, NI (NO,); 6H,0.

4.5.13 Lanthanum Oxlde, La,0,.

-11,5.14 Hg Standard (AAS Grade), 1000 g/
ml.

111.5.15 Pb Standard (AAS Grade), 1000 g/
ml,

-]!‘5.15 As Standard (AAS Grade), 1000 pg/
ml.

-ll.5.1'7 Cd Standard (AAS Grade), 1000 g/
ml.

?.5.18 Cr Standard (AAS Grade), 1000 pg/
ml.

}1.5.19 Sb Standard (AAS Grade), 1000 g/
mi,

'1!.5.20 Ba Standard (AAS Grade), 1000 pg/
ml.

?,5.21 Be Standard (AAS Grade), 1000 g/
mi,

f11.5.22 Co Standard (AAS Grade), 1000 pg/
ml.

-11.5.23 Cu Standard (AAS Grade), 1000 ug/
ml.

;1.5.24 Mn Standard (AAS Grade), 1000 pg/
ml.

~1L.5.25 N! Standard (AAS Grade), 1000 [¥]erd
ml.

1.5.26 P Standard (AAS Grade), 1000 pg/ml.

111.5.2’.' Se Standard (AAS Grade), 1000 g
ml,

;1.5.28 Ag Standard (AAS Grade), 1000 pg/
mi.

-ll.5.29 T1 Standard {AAS Grade), 1000 pg/
ml.

;1.5.30 Zn Standard (AAS Grade), 1000 pg/
ml.

;1.5.31 Al Standard (AAS Grade), 1000 pg/
ml,

?.5.32 Fe Standard {AAS Crade), 1000 pg/
mi.

4.5.33 Hg Standards and Quallty Control
Samples, Propare fresh weekly a 10 ugrm) In-
termedlate Hg standard by adding 5 ml of
1000 pgrml Hyg stock solution prepared ac-

Ly WU BULEUG AUy Lo d SU-ial volu-
metric flask; dilute with stirring to 500 ml
by first carvefully adding 20 ml of 15 percent
HNO; and then adding water to the 500-ml

volume. Mix well. Prepare a 200 ngfm! work- :
Ing g standejrd solution fresh daily: add 6 .
ml of the 10 jig/ml intermediate standard to

a 250-m} volumetric flask, and dilute to 250
ml with 5 ml of 4 percent KMnQ,, 5 ml of 15
percent HNO,, and then water. Mix well. Use
at least five separate atlquots of the working
Hg standard solution and a blank to prepare
the standard curve. These allquots and blank
shall contain 0.0, 1.0, 2.0, 3.0, 4.0, and 5.0 m!
of the working standard solution contalning
0, 200, 400, 600, 800, and 1000 ng Hg, respec-
tively. Prepare quallty control samples by
making a separate 10 pg/ml standard and di-
luting until in the calibration range.

4.5.34 ICAP Standards and Quality Con-
trol Samples. Calibration standards for ICAP
analysis can be comblned Into four differont
mixed standard solutions as follows:

MIXED STANDARD SCLUTIONS FOR ICAP
ANALYSIS

Solution Elements

As. Be, Cd, Mn, Pb, Se, Zn.
Ba, Co, Cu, Fa.

Al, Cr, Ni.

Ag, P, Sb. TI,

0o
i
o

Prepare these standards by combining and
dlluting the appropriate volumes of the 1000
ug/ml solutions with 5 percent HNO,. A mini-
mum of one standard and a blank can be
used to form each calibration curve. How-
ever, prepare a separste quality control sam-
ple spiked with known amounts of the target
metals in quantities in the mid-range of the
callbratlon curve. Suggested standard levels
are 25 pe/ml for Al, Cr and Pb, 15 pgrml for.
Fe, and 10 pg/ml for the remaining elements.
Prepare any standards containing less than 1
ng/ml of metal on a dally basls. Standards
contalning greater than 1 pg/ml of metal
should be stable for a minimum of 1 to 2

weeks, For 1ICP-MS, [ollow Method 6020 in .

EPA Publlcatlon SW-846 Third Editlon (No-
vember 1886) including updates I, 11, ITA and
I8, as Incorporated by reference In §60.17(1).

4.5.35 GFAAS Standards. Sb, As, Cd, Co,
Pb, Se, and TI. Prepace a 10 pg/m) standard
by adding 1 ml of 1000 pg/mi standard to a
100-ml volumetric flask. Dllute with stirring
te 100 m! with 10 percent HNQ,. For GFAAS
matrlx match the standards. Prepare a 106
ng/ml standurd by adding 1 ml of the 10 pg/m)
standard to a 100-ml volumetric flask, and
dilute to 100 m! with the appropriate matrix
solution. Prepare other standards by diluting
the 100 ngrml standards. Use at least flve
standards to make up the standard curve.
Suggested levels are 0, 10, 50, 75, and 100 ng/
ml. Prepare quallty control samples by mak-
Ing a separate 10 pg/mt standard and dlluting
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untll 1t is in the range of the samples. Pre-
pare any standards containing less than 1 pg/
ml of metal on a dally basis. Standards con-
taining greater than 1 pg/ml of metal should
be stable for a minimum of 1 to 2 weeks.

4.5.36 Matrix Modiflers.

4.536.1 Nickel Nitrate, 1 Percent (V/V).
Dissolve 4.956 g of NI {(NQ,);*6H,;0 or other
nickel compound suitable for preparation of
thls matrix modifier In approximately 50 mi
of water in a 100-m! volumetric flask. Dllute
to 100 ml with water. .

4.5.96.2 Nickel Nltrate, 0.1 Percent {V/V}.
Dilute 10 ] of 1 percent nlckel nitrate solu-
tion to 100 ml with water. Inject an equal
amount of sample and this modifier into the
graphite furnace during GFAAS analysis for
As.

4.5.36.3 Lanthanum. Carefully dlssolve
0.5864 g of La,0; tn 10 ml of concentrated
HNOQ,, and dilute the sclutlon by adding it
with stirring to approximately 50 ml of
water, Dilute to 100 ml with water, and mlix
well, Inject an equal amount of sample and
this modifier into the graphite furnace dur-
Ing GPAAS analysls for Pb.

4.5.37 Whatman 40 and 541 Filter Papers
(or equivalent). For filtration of digested

samples.
5. Procedure

5.1 Sampling. The complexity of this
method is such that, to obtain rellable re-
sults, both testers and analysts must be
tralned and experienced with the test proce-
dures, including source sampling; reagent
preparation and handling; sample handling;
safoty equipment and procedures; analytical
calculations; reporting; and the specific pro-
cedural descriptions throughout thls meth-

od.

51.1 Pretest Preparation. Follow the
same general procedure glven in Method 5,
Section 4.1.1, except that, unless particulate
emissions are to be determined, the fllter
need not be desiccated or welghed. Flrst,
rinse all sampling train glassware wlth hot
tap water and then wash in hot soapy water.
Next, rinse glassware three times with tap
water, followed by three additional rinses
with water. Then soak all glassware in a 10
percent (V/V) nitric acld solution for a mini-
mum of 4 hours, rinse three times with
water, rinse a final time with acetoue, and
allow to air dry. Cover all glassware open-
ings where contamination can occur untll
the sampling train is assembled for sam-
pling.

5.1.2 Preliminary Determinations. Same
as Method 5, Section 4.1.2,

51.3 Preparation of Sampling Train.

5.1,3.1 Set up the sampling trajn as shown
in Figure 29-1. Follow the same general pro-
cedures glven in Method 5, Section 4.1.3, ex-
cept place 100 ml of the HNOVH,;0: solution
(Section 4.3.1. of this method) In each of the
second and third Impingers as shown In Flg-

ure 29-1. Placee 100 m! of the acidic KMnU,
absorblng solution (Section 4.3.2 of this
method) In each of the fifth and sixth
impingers as shown in Figure 29-1, and trans-
fer approximately 200 to 300 g of pre-weighed
sillca gel from its contalner to the last Im-
pinger. Alternatively, the silica gel may be
welghed directly In the impinger just prior
to (inal train assembly.

5.1.3.2 Based on the speclllc source sam-
pling condltions, the use of an empty first
impinger can be eliminated il the moisture
to be collected in the Impingers wlll be less
than approximately 100 ml.

5.1.3.3 If Hg analysis will not be per-
formed, the fourth, filth, and sixth impingers
as shown In Flgure 28-1 are not required.

5.1.3.4 To insure leak-free sampling traln
connectlons and to prevent possible sample
contamination problems, use Tellon tape or
other non-contaminating material instead of
sillcone grease.

Precaution; Exerclse extreme care Lo pre-
vent contam’nation within the train. Pre-
vent the acldic KMnQ, from contacting any
glassware that contains sample material to
be analyzed for Mn. Prevent acidic H,0,; from
mixing with the acldic KMnQ..

514 Leak-Check Procedures. Follow the
leak-check procedures glven In Method 3,
Section 4.1.4.1 (Pretest Leak-Check), Section
4.14.2 (Leak-Checks During the BSample
Run), and Section 4.1.4.3 (Post-Test Leak-
Chacks).

5.1.5 Sampling Traln Operatlon. Follow
the procedures glven In Method 5, Section
4.1.5. When sampling for Hg, use a procedure
analagous to that described in Section 7.1.1
of Method 101A, 40 CFR Part 61, Appendix 13,
If necessary to maintaln the desired color In
the last acldified permanganate lmpinger.
For each rur, record the data required on &
data sheet such as the one shown in Figure
5-2 of Method 5.

5.1.6 Calculation of Percent Isokinetlc,
Same as Method 5, Section 4.1.6.

5.2 Sample Recovery.

5.2.1 Begin cleanup procedures as soon as
the prebe Is removed from the stack at the
end of a sampling perlod. The probe should
e allowed to cool prior to sample recovery.
When it can be safely handled, wipe off all
external particuiate matter near the tip of
the probe nozzle and place a vinsed, non-con-
taminating cap over the probe nozzle to pre-
vent losing or gaining particulate matter. Do
not cap the probe tip tightly while the sam-
pling traln is coollng; a vacuum can form in
the filter holder with the undesived resait of
drawing llquid from the implngers onto the
fllcer.

522 Before moving the sampling traln to
the cleanup site, remove the probe {rom the
sampling train and cap the open outiet. Be
careful not to lose any condensate that
might be present. Cap the filter inlet where
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the probo was fastened. Remove the umblli-
cal cord [rom the last Impinger and cap the
Implinger. Cap the fllter holder outlet and
implnger Inlet. Use non-contaminating caps,
_ whether ground-glass stoppera, plastic caps,
serum caps, or Teflon tape to .close these
openings.

5.2.3 Alternatively, the following proce-
dure may be used to disassemble the traln
before the probe and filter holder/oven are
completely cooled: Initially disconnect the
filter holder outlet/impinger inlet and loose-
ly cap the open ends. Then disconnect the
probe from the filter holder or cyclone inlet

1008

and loosely cap the open ends, Cap the probo
tip and remove the umbilical cord ag pre-
viously described.

5.2.4 Transfer the probe and fllter-im-
pinger assembly to a cleanup area that Is
clean and protected from the wind and other

potentlal causes of contamination or 1083 of *
sample. Inspect the traln before and during

disassemnbly and note any abnormal condl-
tlons. Take special precautions to assure
that all the Items necessary for recovery do

not contaminate the samples. The samplo 18 - -
recovered and treated as follows (see sche-

matlc in Figures 25-2a and 29-2b):
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5.2.5 Container No. 1 (Sample Filver).
Carefully remove the fllter from the [ilter
holder and place it in Its labeled petri dish
container. To handle the filter, use elther
acld-washed polypropylene or Taflon coated
tweezers or clean, disposable surgical gloves
rinsed with water and drled. If It s neceasary
to fold the fliter, make certaln the particu-
late cake is inside the fold, Carefully trans-
for the [lter and any particulate matter or
filter fibers that adhere to the filter holder
gasket to the petrl dish by using a dry (acld-
cleaned) nylon bristle brush. Do not use any
metal-contalning materlals when recovering
this train. Seal the labeled petrl dish.

526 Container No. 2. {Acetone Rinse).
Perform this procedure only If a determina-
tion of particulate emissions is to be made.
Quantitatively recover particulate matter
and any condensate from the probe nozzle,
probe fitting, probe Iiner, and front half of
the filter holder by washlng these compo-
nents with a total of 100 ml of acetone, while
slrmultaneously taking great care to see that
no dust on the outside of the probe or other
surfaces gets in the sample. The use of ex-
actly 100 ml Is necessary for the subsequent
blank correction procedures, Distilled water
may be used instead of acetons when ap-
proved by the Administrator and shall be
used when specified by the Adminlstrator; In
these cases, save a water blank and follow
the Administrator’s directions on analysis,

5.2.8.1 Carefully remove the probe nozzle,
and clean the Inslde surface by rinsing with
acetone from a wash bottle while brushing
with a non-metallic brush. Brush until the
acetons rinse shows no visible particles, then
make a {inal rinse of the I{nside surface with
acetone.,

5.2.6.2 Drush and rinse the sample exposed
inside parts of the probe fitting with acetone
in a similar way until no visible particles re-
main. Rinse the probe liner with acetonse by
tilting and rotating the probe while squirt-
{ng acetone into 1ts upper end so that all In-
slde surfmces will be wetted wlth acetone.
Allow the acetone to drain from the lower
end into the sample contalner. A funnel may
bhe used to ald in transferring liguid washings
to the container. Follow the acetone rinse
with a non-metallic probe brush. Hold the
prebe in an inclined positlion, squirt acetone
into the upper end as the probe brush s
being pushed with a twlsting actlon three
times through the probe. Hold a sample con-
talner underneath the lower end ol the
probe, and catch any acetone and particulate
matter which is brushed through the probe
untll no visible particulate matter 1s carrled
out with the acetons or untll none remains
in the probe lirer on visual Inspection. Rinse
the brush with acetone, and quantitatively
¢ollect these washings in the sample con-
talner. After the brushing, make a [inal ace-
tone rinse of the probe as described above.

§.2.6.3 It is recommmended that two peuple
clean the probes to minimlze sample losses.
Between sampling runs, keep brushes clean
and protected from contamination. Clean the
inside of the front-half of the filter holder by
rubblng the surfaces with a non-metallic
brush and rinsing with acetone. Rinse each
surface three times or more If needed to re-
move viaible particulate. Make a final rinse
of the brush and fiiter holder. After all ace-
tone washings and particulate matter have
been collected In the sample contalner,
tighten the 1id so that acetone will not leak
out when shipped to the laboratory. Mark
the height of the fuld level to determine
whether or not leakage occurred during
transport, Clearty label the container %o
ident!fy {ts contents,

5.2.7 Container No. 3 (Probe Rinse). Keep
the probe assembly clean and free from con-
tamination during the probe rinse. Rinse the
probe nozzle and fitting, probe liner, and
front-half of the fllter holder thoroughly
with a total of 100 ml of 0.1 N HNOQ,, and
place the wash into a sample storage con-
tainer.

{NOTE: The use of a total of exactly 100 ml is
necessary for the subsequent blank correc-
tion procedures.)

Perform the rinses as applicable and gen-
erally as described in Method 12, Sectlon
5.2.2. Record the volume of the rinses. Mark
the helght of the Nluld level on the cutside of
the storage contalner and use this mark to
determine If leakage occurs during trans-
port. Seal the container, and glearly label
the contents, Finally, rinse the nozzle, probe
liner, and front-half of the fllter holder with
water followed by acetone, and discard these
rinses,

5.2.8 Contalner No, 4 (Impingers 1 through
3, Molsture Knockout Impinger, when used,
HNOyH,0, Impingers Contents and Rinses).
Due to the potentially targe quantity of lig-
uld involved, the tester may place the im-
pinger solutions from impingers 1 through 3
in more than one container, §f necessary.
Measure the liguld in the {irst three
impingers to within 0.5 ml using a graduated
cylinder. Itecerd the volume. This Informa-.
tlon is required to calculate the molsture
content of the sampled flue gas. Clean each
of the flrst three Iimpingers, the {liter sup-
port, the back half of the [llter housing, and
connecting glassware by thoroughly rinsing
with 100 ml of 0.1 N HNO, using the proce-
dure a3 appticable In Method 12, Sectlon
5.24,

{NOTE: The use of exactly 100 ml of 0.1 N
HNO, rinse i3 necessary for the subsequent
blank correction procedures. Combine the
rinses and impinger solutions, measure and
record the final total wvolume. Mark the
height of the fluld level, seal the contalner,
and clearly Jabel the contents.)
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b.2.0 Container Nos. oA (0.1 N 1INOW, 28
{KAMOYILS0, absorblng solutlon), rnd 5C (8
N HCI vinso and dilutlon).

5.2.9.1 When sampling for Hg, pour all the
liquld from the impinger (normally impinger
No. 4) that Immediately preceded the two
permanganate impingers into a graduated
cylindar and measure the volume to within
0.5 inl. This information is required to cal-
culate the molsture content of the sampled
flue gas. Place the llquld 1n Contalner No.
5A. Rinse the Impinger with exactly 100 ml of
0.1 N HNO, and place bhls rinse in Contalner
No., 5A.

§.2,9.2 Pour all the liquld from the two per-
manganate impingers into a graduated cyl-
Inder and measure the volume to within 0.5
ml. This informatlon 1s required to calculate
the molsture content of the sampled flue gas,
Place this acldlc KMnO, solutlon Into Con-
tainer No. 5B. Using a total of exactly 100 ml
of fresh acidifled KMnQ, solution for atll
rinses (approximately 33 ml per rinse), rinse
the two permanganate impingers and con-
nectlng glassware a minlmum of three times.
Pour the rinses {nto Container No. 5B, care-
fully assuring transfer of all loose
precipltated materials from the two
Implngers. Similarly, using 100 ml total of
water, rinse the permanganate impingers
and connecting glass o minimum of three
times, and pour the rinses Into Contalner 513,
carefully assuring transfer of any loose
precipltated material. Mark the helght of
the fluid level, and clearly label the con-
tents. Read the Precaution: In Section 4.3.2.
NOTE: Due to the potential reaction of
KMnO, with acld, pressure buildup can occur
in the sample storage bottles. Do not (il
these botties completely and take pre-
cautions to relleve excess pressure. A No. 70-
72 hole drilled in the container cap and Tef-
lon liner has been used successfully.

5.2.93 If no vislble deposits remaln after
the water rinse, no further rinse is nec-
essary, However, If deposits remain on the
impinger surfaces, wash them with 25 ml of
8 N HCl and place the wash in a separate
sample container labeled No. 5C containing
200 m} of water. First, place 200 ml of water
in the container. Then wash the Implnger
walls and stem with the HCI by turning the
impinger on its slde and rotating {t so that
the HCI contacts all inside surfaces. Use a
tetal of only 25 ml of 8 N HCI for rinsing both
pormanganate impingers combined. Rinse
the first impinger, then pour the actual rinse
used for the first impinger Into the second
implnger [or its rinse, ¥inally, pour the 25
ml of 8 N HCI rinse carefully into the con-
tainer. Mark the helght of the Nuld level on
the outside of the container to determine If
leakage occurs during transport.

5.2.10 Contalner No. 6 (Sllica Gel). Note
the color of the indicating silica gel to deter-
mlae whether It has been completely spent
and make a notation of lts conditlon. Trans-
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fer tho silica gel from its Impinger to_ Ik
original container and seal It. The:.

il

It parbiculate emissions are being *C (285 *F) tor G hours. "'hen coul Lhe sunples
rmiined, frst deslecate the fllter and (l-  to room temperature, and comblne with Lhe

may use & funnel to pour the allica el B 1 cateh without added heat (do not heat . acid digested probe rinse as required In Sec.
a rubber policeman to remove the sllloa' il e fiters to speed the drying) and weigh to * tion 5.3.4.

from the Impinger. The srmall amount of §

wall need not be removed. Do not use W
or other ligqulds to transfer the sill

RS oonatant weight as described in Sectlon 4.3 5.3.1.3 If the sampling train Includes an
ticles that might adhere to the Impla B Wothod .

B%4)1.1 Following this procedure, or inl- prepare and digest the cyclone catch by the
Iy, If particulate emissions are not being  procedures described in section 5.3.1.2 and

optional glass cyclone in front of the filter,

since welght galned in the silica gel ' I ;:' termined In addition to metals analysis, then combine the digestate with the digested
pinger is used for molsture calculationsl ‘-~'_J Rlvide the filter with its filter catch into filter sample.

ternatively, If a balance is avaliable Inij K
field, vecord the weight of the spent atllon i
{or sllica gel plus implnger) to the neu’!
g. IEREEW,;
5.2.11 Contalner No. 7 (Acetone Blan
particulate emissions are to .be determliy
at least once during each field teat, plag
100-m! portion of the acetone used.inijl
sample recovery process Into a contalnor f
beled No. 7. Seal the container. ol

5212 Contalner No. 8A (0.1 N. HNOy s to 3 minutes,

Blank). At least once during each [ield;!
place 300 m] of the 0.1 N HNO, solution,u
In the sample recovery process into & 00
talner labeled No. 8A. Seal the contalnar.
5.2.13 Contalner No. 8B (Water Blank),
least once during each field test, place mo
of the water used fn the sample reco f
process Into a contalner labeled No. 8B.
the contalner.
5.2.14 Container No. 9 (5§ Percent HNOJI
Percent 1,0, Blank). At least once during
each fleld test, place 200 ml of the 5§ Percen} s
HNOw10 Percent H,0; sclution used as the
tric acid impinger reagent into a contaln
labeled No. 9. Seal the contaliner,
5.2.15 Contafiner No. 10 (Acidifled KMnOJ
Blank). At least once during each fleld M i
place 100 ml of the acldified KMnO, solution3
used as the impinger solution and ib :thed
sample recovery process into a contalner
beled No. 10. Prepare the contalner as de
scribed In Sectlon 5.2.9.2, Read the
caution: n Sectlon 4.3.2, and read the NOT
Sectlon 5.2.9.2. .
5.2.16 Container No. 11 (8 N HC] Blan
least once durlng each field test, place 200
of water Into a sample contalner labeled Ng
11. Then carefully add with stirring 25 mi, 4
8 N HCI. Mix well and seal the container, i g
5.2.17 Container No. 12 (Sample Flite
Blank). Once during each fleld test, pla
into a petri dish labeled No. 12 three unu
blank filters from the same lot as the mn- ;
pling filters. Seal the petrl dish,
5.3 Sample Preparatien. Note the level Qf
the liquld 1n each of the contalners and d
termine if any sample was lost during shi
ment. If a noticeable amount of leakage h&
occurred, either vold the sample or.-us
raethods, subject to the approval of the A
milnlstrator, Lo correct the flnal results
dlagram lllustrating sample preparation and
analysls procedures for each of the sam
traln components is shown In Flgure 29-3,; 8
5.3.1 Container No. ! (Sample Filler}.:

Ede each vessel.

ons contalning approxlmately 0.5 g §.3.2 Container No. 2 (Acetone Rinse).
h, Place the pleces in the analyst's cholce  Note the level of liqu!d in the contalner and
¢lther Individual microwave pressure re- confirm on the analysis sheat whether or not
f vessels or Parr® Bombs. Add 6 m! of con-  leakage occurred during transport, I{ a no-
ntrated 1INQ, and 4 mi of concentrated HF  ticeable amount of leakage has occurred, el-
For microwave heating, ther void the sample or use methods, subject
ERicrowave the samples for approximately 12 to the approval of the Adminlstrator, to cor-
R 16 minutes total heating tlme as follows: rect the final results. Measure the liquid in
t for 2 to 3 minutes, then turn off the this contalner either volumetrically within 1
llerowa.ve for 2 to 3 minutes, then heat for m! or gravimetrically within 0.5 g. Transfer
etc., continue thls alter- the contents to an acid-cleaned, tared 250-m)
tlon untll the 12 to 15 minutes total heat- beaker and evaporate to dryness at amblent
g tims are completed (this procedure temnperature and pressure. If particulate
uld comprise approximately 24 to 30 min- emissions are being determined, desiccate
Bles ot 600 watts). Microwave heating times for 24 hours without added heat, weigh to a
e approximate and are dependent upon the  constant welght according to the procedures
’ ber of sanmiples belng digested simulta- described in Sectlon 4.% of Method 5, and re-
ously. Sufficlent heating Is evidenced by  port the results to the nearest 0.1 mg. Redls-
torbent reflux within the vessel. For conven-  solve the residue with 10 ml of concentrated
Booal heating, heat the Parr® Bombs at 140  1NO,.
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Sample preparation and analysis scheme.
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SAnairs s by ARS Tor mela Found 11 ey TN 2 il m Joes L L ok o,
o desrad Cr analye for esch metal by MAS, f desiad.

Quantitatively combine the resultant sam-
ple, Including all liqulid and any particulate
matter, with Contalner No. 3 before begin-
ning Section 5.3.3.

53.3 Container No. 3 (Probe Rinse). Verify
that the pH of this sample 13 2 or lower, I[ 1t
is not, acidify the sample by careful addition
with stirring of concentrated HNO, to pH 2,
Use water to rinse the sample Into a beaker,
and cover the beaker with a ribbed watch
glass. Reduce the sample volume to approxl-
mately 20 ml by heating on a hot plate at a
temperature just below boiling. Digest the
sampte in microwave vessels or Parr® Bombs
by quantitatively transferring the sample to
the vessel or bomb, carefully adding the 6 ml
of concentrated HNQ,, 4 ml of concentrated
HF, and then centinuing to follow the proce-
dures described In Sectlon 5.3.1.2, Then com-
bine the resultant sample directly with the
acid digested portions of the filter prepared
previously In Section 5.3.1.2. The resultant
cormbined sample 1s referred to as “Sample
Fraction [''. Filter the combined sample
uslng Whatman 541 {Hter paper, Dilute to 300
m! {or the appropriate volume for the ex-
pected metals concentration) with water.
This diluted sample is “Analytical Fraction
1. Measure and record the volume of Ana-
lytical Fractich 1 to within 0.1 ml. Quan-
titatively remove a 50-mi aliquot and label
a3 “‘Analytical Fraction I'B”. Label the re-
maining 25}0-ml portion as "Analylical Frac-
tion 14", Analytical Fraction 1A is used for
ICAP or AAS analysis for all deslred motals
except Hg. Analytical Fraction 1B is used for
the determination of front-half Hg.

5.3.4 Contalner No. 4 (Impingers 1-3).
Measure and record the total velume of this
sample to within 0.5 ml and label it "Sample
Fraction 2''. Remove a 75- to 100-mi allquot
for Hg analysis and label the aliquot "Ana-
Iytical Fraction 2B”°. Label the remaining por-
tion of Container No. 4 as *"'Sample Fraction
24", Sample Fraction 2A deflnes the volume
of Analytical Fraction 2A prior to digestion.
All of Sample Fractlon 2A Is digested to
produce “'Analytical Fraction 24", Analytical
Fraction 2A deflnes the velume of Sample
Fractlon 2A after its digestion and the vol-
ume of Analytlcal Fraction 2ZA Is normally
150 ml. Analytical Fraction 2A 13 analyzed
for all metals except Hg, Verify that the pH
of S8ample Fraction 2A is 2 or lower, If nec-
essary, use concentrated HNQ, by careful ad-
ditlon and stireing to lower Sample Fraction
2A to pH 2. Use water to rlnse Sample Frac-
tion 2A into a beakor and then cover the
beaker wlth a ribbed watch glass. Reduce
Sample Fraction 2A to approximately 20 mi
by heating on & hot plate at a temperature
Just below bolllng. Then follow either of the
digeytion procedures described in Sections
5.3.4.1 or 5,.3.4.2, .

5.3.4.1 Conventlonal Digestion Procedure.
Add 30 mi of 50 percent HNO,, and heat for 30
minutes on & hot plate to just below hotling.

Add 10 m) of 3 percent H,O, and heat for W0
mors. minutes. Add 50 ml of hot water, and,
heat the sample for an additional 20 minutes,
Cool, filter the sample, and dllute to 150 ml
{or the appropriate volume for the expected
metals concentrations) with water. This di-
lution produces Analytical Fraction 2A.
Measure and record the volume to within 0.1
ml,

5.3.4.2 Microwave Digestion Procedure.
Add 10 m] of 50 percent HNQO, and heat for 6
minutes total heating time in alternations of
1 to 2 minutes at 600 Watts fellowed by 1 to
2 minutes with no power, etc., shinilar to the
procedure described in Sectlon 5.3.1. Allow
the sample to cool. Add 10 m! of 3 percent
H,;0; and heat for 2 more minutes. Add 50 ml
of hot water, and heat for an additlonal 5
minutes. Ceol, [llter the sample, and dilute
to 150 ml {or the approprlate volume for the
expected metals conceatrations) with water.
‘This dilution produces Analytical Fractlon
2A. Measure and record the volume to within
0.1 mh.

(NOTE: All microwave heating times given
are approximate and are dependent upen the
number of samples being digested at a time.
Heating times as glven above have been
found acceptable for simultancous digestion
of up to 12 individual samples. Sufficient
heating Is evidenced by solvent reflux within
the vessel.)

5.3.5 Contalner No. 5A (Imploger 4), Con-
talner Nos, 5B and 5C (Impingers 5 and G).
Keep the aamples In Contalners Nos. SA, 513,
and 5C separate from each other. Measure
and record the volume of 5A Lo within 6.5 ml.
Labe! the contents of Container Ne, 5A to be
Analytical Fractlon 3A. Tc remove any
brown MnO; precipitate {rom the contents of
Centainer No. 5B, filter its contents through
Whatman 40 fliter paper inte a 500 ml volu-
metric flask and dllute to volume with
water. Save the filter for dlgestion of the
brown MnQ, precipltate. Label the 500 mi fil-
trate frem Container No. 5B to be Analyticat
Fraction 3B, Analyze Analytical Fraction 313
for Hg within 48 hours of the filtration step.
Place the saved filter, which was used to re-
move the brown MnO; preclpitate, into an
appropriately slzed venled contalner, which
will allow release of any gases fncluding
chlorine formed when the filter is digested.
In & laberatory hocd which wlll remove any
gasg produced by the digestion of the MnQ,,
add 25 m! of 8 N HCL to the filter and allow
to dlgest for o minimum of 24 hours at room
temperature, Filter the contents of Con-
tainer No. 5C through a Whatman 40 filter
into a 500-ml velumetric flzsk. Then {ilter
the result of the digestion of the brown Mn0O,
from Container No. 5B through a Whatman
40 filter Into the same 500-ml volumetric
flask, and dilute and mix well to volume
with water. Discard the Whatman 40 filter.
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sdatk i LIS Gy -t UdtdLe il ollail-
tlon as Analytical Fraction 3C.

5.3.6 Container No. 6 (Silica Gel). Welgh
the spent sillca gel (or silica gel plus Im-
pinger} to the nearest 0.5 g using a balance.

54 Sample Analysis. For each sampling
train sample run, seven individual analytical
samples are generated; two for all desired
metals except Hg, and five for Hg. A sche-
matic identifying each sample container and
the prescribed analytlcal preparation and
analysis scheme Is shown in Flgure 29-3. The
first two analytical samples, labeled Analyt-
ical Fractions 1A and 1B, consist of the di-
gested samples f{rom the front-half of the
traln. Analtytical Fraction 1A 13 for ICAP,
ICP-MS or AAS analysis as described in Sec-
tions 54.1 and 5.4.2, respectively. Analytical
Fraction 1B s for front-half Hg analysis as
described In Section 5.4.3. The contents of
the back-half of the traln are used to prepare
the third through seventh analytlcal sam-
ples. The third and fourth analytical sam-
ples, labeled Analytical Fractions 2A and 2B,
contain the samples from the moisture re-
moval Impinger No. 1, if used, and HNO,11,0,
Impingers Nos. 2 and 3. Analytical Fractlon
ZA is for ICAP, ICP-MS or AAS analysis for
target metals, except Hg. Analytical Frac-
tion 2B 1Is for analysls for Hg. The fifth
through seventh analytical samples, labeled
Analytical Fractions 3A, 3B, and 3C, conslst
of the implnger contents and rinses from the
empty lmpinger No. 4 and the H:SO/KMnO.
Implngers Nos. § and 6. These analytical
samples are for analysls for Hg as described
in Section 5.4.3. The total back-half Hg catch
is determined from the sum of Aralytical
Fractions 283, 3A, 3B, and 3C. Anpalytical
Fractions 1A and 2A can be combined propoer-
tlonally prior to analysis.

54.1 ICAP and ICP-MS Analysis. Analyze
Analytical Fractions 1A and 2A by ICAP
uslng Method 6010 or Method 200.7 {40 CFR
part 136, appendix C). Calivrate the ICAD,
and set up an analysis program as described
In Method 6010 or Method 200.7. Follow the
quallly control procedures described in Sec-
tlon 7.3.1. Recommended wavelengths faor
analysis are as follows:

Wave-

Element length

{nm}
Aluminym 308.215
Antimony 206.833
Arsenic ............... 183.696
Barium 455.403
Beryllium 313,042
Cadmium 226.502
Chromium .. 267.716
228.616
COPPEA .ceorecececae v arsssssssstst s sobssssmens s sasssesmntsnees 324,754
fron 259.940
Lead 220.353
Manganese 257.810
Hickel 231.604
Phosphorous 214914
Selenium . 196.026
Siltver 328.068
Thalliurn 190.864
2ine oo 213,856

These wavelengths represent the best com-

bination of specificlty and potentlal detec-
tion limit. Other wavelengths may be sab-
stituted If they can provide the needed specl-
ficity and detectlon llmit, and are treated
with the same corrective technlques for
spectral Interference. Initially, analyze all
samples for the target metals (except Hg)
plus Fe and Al If Fe and A} are present, the
sample might have to be diluted s¢ that each
of these elements is at a concentration of
less than 50 ppm so as to reduce their spec-
tral interferences on As, Cd, Cr, and Pb. Per-
form ICP-MS analysis by following Method
6020 In EPA Publlcation SW-846 Third Edi-
tlon (November 1986) including updates I, I,
HA, and IIB, as Incorporated by reference in
§60.17(1).
(NOTE: When analyzing samples in a HF ma-
trix, an alumina torch should be used; since
all front-half samples wlll contain HF, use
an alumina torch.)

54.2. AAS by Direct Aspiration andsor
GFAAS, If analysis of metals in Analytical
Fractions 1A and 2A by using GFAAS or di-
rect aspiration AAS is needed, use Table 29—
2 to determine which technlques and proce-
dures to apply for each target metal, Use
‘Table 29-2, If necessary, to determine tech-
niques for minlmization of interferences.
Callbrate the instrument according to Sec-
tion 6.3 and follow the quality contral proce-
dures speclfied In Section 7.3.2.

TABLE 28-2 —APPLICABLE TECHNIQUES, METHODS AND MINIMIZATION OF INTEAFERENCE FOR AAS

ANALYSIS
. Interferences
. Sw-B46' | Wavelength 4
Metal Technique
method No. {nm) Cause Minimization

Fo . | Asplralion ..., 7380 2483 | Contaminalion ................. Greal care taken to avoid
contaminalion.

Pb o | ASDIration .. T420 2813 | 297.0 nm ahernate ........... [ Background correction re-
quired.
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TABLE 29-2.—APPLICABLE | ECHNIQUES, METHQDS AND MINIMIZAIION OF INTERFERENCE FOR AAS

ANALYSIS—Continued
Interfesences
SW-8461 W
Metal Technique -y “;::;‘9"‘ —_
g Cause Minimization
Pb 7421 2B3.3 | Poor recovedes .. Malrix modifier, add 10 ul

. 8b .,

Aspiration

ASPIration ...o..eorevinions

Aspiralion ..ieincinenne

FUMnace ..imiciisensinins

ASPIRABON oo

ASDHANON (eveneiie i

ASPIration ........coniinne

FUMNAce _.oereeccrenens

Fuinace ..o

Aspiration 7080 ..o

Aspiration ...

FUumace .......ceoreicronanias

7460

7520

7740

7760

7840

7645

7950

7040

7041

7060

7080

7091

7130

279.5

2320

281

276.8

276.8

21328

2178

PV

193.7

5538

2349

2349

228.8
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403.1 nm allernale ...........

3524 nm alernala Fe,
Co, and Cr.

Nonlinear response ..........

Volatility ....cceeoocrveirrianins

Adsorplion & scafler .........

Adsormption & Scatier AgCl
Insofublag,

Hydrochoric acid or chio-
ride,

High Si, Cu, & P Conlami-
nation.

$000 mg/ml Pb NI, Cu, or
acid.

High PB et e ceeenereens

Arsenic volalilization

AlUMIoUM e

Calcium .............
Barium ienization ..

500 ppm Al High Mg ang
si,

Be in optical path .............

Absorption and kght scat-
tering.

ol phosphorus acid to 1
ml of prepared sample
in sampler cup.

Background correction re-
quired,

Background correction re-
quired.

Matrix matching of nitrous-
oxide/acetylene flame.

sample dilution or use
3523 nm fine.

Spha samples and rel-
erence materials and
add nicke! nirate lo
minimize volatikz ation.

Background corection is
required and Zeeman
background coirection
can ba uselul.

Background cotrechon is
required. Avoid Hydro-
chioric acid unless silver
is in solulion as a chlo-
nde complax Sampla
and slandards men-
itored tor aspiration rale.

Background correction is
requiced, Hydrochloric
acid should not be
used.

Background correction is
required.

Verily thal losses are nol
occurring dor volatiz ation
by spiked samples or
slanda:d addition; Palla-
dium is a suitable matiix
modifier.

Sbantium removes Cu
and phosphate, Greal
care taken lo avoid con-
lamination.

Uss secondary wave-
lengths af 231.1.nm;
maich sample & stand-
ards acid concenirabon
©r use nilrous
oxidelacetylens flame.

Secondary Wavelength or
Zeeman cotrection,

Spiked samples and add
nickel nitrale sofubon 1o
digestates prior 1o anal-
yas.

Use Zeeman background
correclion.

High hotlow cathade cor-
rent and narow band
sel.

2 mi ol KCI per 100 mi ol
sample.

Add 0.1% Nuoride.

Use method of standaid
additions,

Optlimize parameters to
minimize elfects.

Background correction is
required.
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ANALYSIS—Continued

Interigrences
Metat Technique n?gx,‘gdg; Waﬁ:rgm
. Cause Minimization
[0, RS | STITF ] R T 2728.8 ] As above ... As above.
Excess Chloride . Ammonium phosphale
Mpel ps ..o used as a matrix modi-
fier.
Usa cadmiun-lrea tips.
Cr v | Aspitabion i 7190 357.9 | Axali metal ..................... | KCl ionization suppressant
in samples and sland-
ards—Consult migs ut-
eralure.
Co v | Furnace L 7201 240.7 { Excess chloride .............. | Use Method of Standard
Addifions,
Cr oo | Furmace L 719 3519 | 200 mg/l Ca and P ......... | All cakcium nitrale lor a
. known constant effect
and to eliminate effect
of phosphate.
CU e | Aspiration 7210 324.7 | Absorplion & scatter ... | Consult manufacturer's
manual.
'Reler 10 TPA publk:aliou SW-846 Third Edition {November 1986) inclding updates |, §l, 1A, and 11D, as incorporaled by ref-

erence in §60.17().

543 CVAAS Hp analysis. Analyze Analyt-
leal Fractions 1B, 2B, 3A, 313, and 3C sepa-
rately for Hy using CVAAS f(ollowlng the
method outlined in Methed 7470 in EPA Pub-
lication SW-846 Third Edition (November
1986) including updates I, II, IIA and JIB, as
incorperated by reference in §60.17¢1) or in
Standard Methods for the Eramination of Water
and Wastewater, 16th Editlon, (1985), Method
303F, as incorporated by reference in §60.17,
or, optionally uslng NOTE No. 2 in this sce-
tion. Set up the calibration curve (zerc to
1000 ng) as described in Method 7470 or simi-
lar to Method 303F using 306-ml BOL bottles
instead of Erlenmeyers. Perform the follow-
ing for each g analysis. From each original
sample, select and record an aliquot in the
size range from 1 ml to 10 ml. I{f no prier
knowledge of the expected amount of Hy in
the sample exists, a & ml aliquet Is suggested
for the first dilution te 100 1nl (see NOTE No.
! in this Sectlon). The total amount of Hg in
the aliquot shall be less than 1 g and within
the range (zero to 1000 ngy of the calibration
curve. Place the sample aliquot into a sepa-
rate 300-ml BOD bottle, and add enouyh
water Lo make a tetal volume of 100 ml. Next
add to 1t sequentially the sample digestion
salutions and perform the sample preparva-
tion described in the procedures of Method
7110 or Method 303F. (See ¥OTE No. 2 in thiy
Sectien). If the maxirmum readings are off-
seale {hecause He in the aliquot exceeded the
calibration range; including the situation
where only a 1-ml aliguot of the origlnal
sunple was dlgested), then dilute the origi-
nal sample (or a portion of it) with .15 per-
cent HNO, (1.5 m! concentrated HNO, per
lHter nquecus solution) so that when o 1- to
10-m) aliguot of the 0.15 HNO. percent, ¢ilu-
tion of the original sample™ is digested and

analyzed by the procedures described above,
it will yield an analysis within the range of
the calibration curve.

Norel No. 170 SECTION 5.4.3. When Hg levels
in the sample fractlions are below the In-
stack detectlon limit given In Table 29-1, se-
lect a 10 ml aliquot for digestion and analy-
sis as described.

NorE No. 2 TO Srerion 5.4.3, Optlonally, He
can be analyzed by using the CVAAS analyt-
ical procedures given by some Instrument
manufacturer’s directions. These include
czlibration and quality control procedures
for the Leeman Model PS200, the Perkin
Elmer FIAS systems, and similar models, if
available, of other instrument manufactur-
ers. For digestion and analyses by these In-
struments, perform the following two steps:

(1) Digest the sample aliquet through the
addition of the agueous hydroxyiamine hy-
drochloridessodium  chloride  solutlon  ihe
same ns described In this Section 54.3.: (The
Leeman, Perkin Elmer, and sonilar iustruments
described in this note add gutomatically the
necessary stannous chloride solution during the
autamated analysis of Hg.) and

(2) Upon completion of the digesticn de-
seribed in paragraph (1), of this note, analyze
the sample according to the Instrument
manulacturer's directions. This approach al-
lows multiple (including duplicate) auto-
mated analyses of a digested sample aliquot.

6. Culibratinn

Muintain a laboratory log of all calibra-
tions,

6.1 Sampling I'rain Calibration, Calibrate
the sampling irain components aceording to
the indicated sections of Method 5 Probe
Nozzle (Section 513 Pitot Tube (Section 5.2
Motering System (Section 5.3); Probe Heater
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QETUCLIM o dhe o mveogin s oo e ..
5.5); Leake-Check of the Metering System
{Sectlion 5.6) and Barometer (Sectlon 5.7,

6.2 Industively Coupled Argon Plasma
Spectromeoter Calibration. Prepare standards
as outlined In Sectlon 4.5. Profile and call-
brate the Instrument according to the manu-
facturer's recommended procedures using
those standards. Chock the callbratlon once
per hour. I the instrument does not repro-
duce the standard concentrations within 10
percent, perform the complete calibration
procedures, Perform 1CP-MS analysls by fol-
lowlng Method 6620 In EPA Publicatlon SW-
846 Third Editlon (November 1986) Including
updates I, 11, IIA and IIB, as incorporated by
reference in §60.17(1).

6.3 Atomic Absorption Spectrometer—Di-
rect Aspiration AAS, GFAAS, and CVAAS
analyses. Prepare the standards as outlined
in Section 4.5 and use them to calibrate the
spectrometer, Callbration procedures are
also outlined in the EPA methods referred to
in T'able 29-2 and in Methed 7470 in EPA Pub-
llcation SW-846 Third Edltion (November
1986) includlng updates 1, 1I, 1IA and 1IB, as
incorporated by reference In §60.17(i) or in
Standard Methods for the Exmnination of Water
and Waslewater, 15th Editlon, (1985), Method
303F (for Hg) as Incorporated by reference in
§60.17. Run each standard curve in duplicate
and use the mean values to calculate the
calibration line. Recalibrate the instrument
approxlmately once every 10 to 12 samples.

7. Quality Control

7.1 Field Reagent Blanks, if analyzed.
Perform the digestlon and analysls of the
blanks in Contalner Nos. 7 through 12 that
were produced in Sectlons 5211 through
5.2.17, respectively. For Hg (field reagent
blanks, use a 10 ml allquot for digestlon and
analysis.

7.1.1 BDigest and analyze one of the filters
from Container No. 12 per Section 51.1, 100
ml from Container Neo. 7 per Sectien 53.2,
and 100 ml from Container No. A per Sec-
tion 5.3.3. This step produces blanks for Ana-
Iytical Fractions 1A and 1B.

7.1.2 Combine 100 ml of Container No. BA
with 200 ml lrom Container No. 9, and digest
amd analyze the resuitant volume per Sec-
Lion 5.3.4. This step produces blanks for Ana-
lytleal Fractions 2A and 2B.

7.1.3 Digest and analyze p 100-ml portien
of Centainer No. 8A to produce a blank for
Analytical Fraction 3A.

T.1.4 Combine 100 ml from Container No.
10 with 33 ml from Container No. 8B Lo
produce & blank for Analytical Fraction 313.
Filter the resultant 133 ml as described for
Container No. 5B in Section 5.3.5, except do
net dilute the 133ml. Analyze this blank for
Hg within 48 hrs. of the (lluation step, and
use 400 ml as the blank velume when cal-
culatlng the Llank mass value. Use tho ac-
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when calculating their mass values,

7.1.5 Digest the filter that was usod Lo re
move any brown MnO, precipitate lrom the
blank for Analytical Fractlon 3B by the
same procedure as described in Section 53.0
for the simllar sample [iiter. Filter the
dlgestate and the contents ol Container No
11 through Whatman 40 paper lnto a 500-m!
volumetric flask, and dilute to volume with
water. These steps produce a blank for Ana
lytical Fraction 3C.

7.1.6 Analyze the vlanks for Analytica.
Fractlon Blanks 1A and 2A per Section 5.4.i
and/or Section 54.2. Analyze the blanks fo
Analytical Fractions 1B, 2B, 3A, 3B, and X
per Sectlon 54.3. Analysis of the blank fo
Analytical Fraction 1A produces tne front
half reagent blank correction values for th
desired metals except for Hg, Analysls of L
blank for Analytical Fraction [B produce
the front-half reagent blank correction valn
for Hp. Analysis of the blank for Analytica
Fraction 2ZA produces the back-half reajgen
biank correction values for all of the desire
metals except for Hg, while separate analy
ses of the blanks for Analytical Fraction
2B, 3A, 3B, and 3C produce the back-half rea
gent hlank correction value for Hg.

7.2 Quality Control Samples. Analyze th
following quality control smples,

7.2.1 ICAYPY and ICP-MS Analysis. Folloy
the respective quallty control descriptions i
Section 8 of Methods 6010 and 020 of EIF.
Publication SW-846 Third Edition (Novembe
1986) Includlng updates I, I1, IIA and 1iB, a
Incorporated by reference ln §60.17(). Fo
the purpeses of a source test that consists <
three sample runs, modify those requin
ments to include the foliowing: twe lastn
ment check standard runs, two callbratic
blank runs, one interference check sample o
the beginnlng of the analysis (analyze N
Method of Standard Additions unless with
25 percent), one quality control sample !
check the accuracy of the calibration staum
ards (required to be within 25 per¢ent of cal
bration), and one duplicate analysis (0
quired to be wlthin 20 percent of average
repeat all analyses).

7.2.2. Direct Aspiratlon  AAS  amdh
GFAAS Analysis for Sb, As, Ba, Be, Cd, (v
Cr, o, Pb, Ni, Mn, Tlg, P, Se. Ag, TI, and 7
Analyze all samples in duplicate, Pecform
matrix splke on at least one front-half san
ple and one Lack-half sample, or one con
bined sample. If recoveries of less than '
percent or greater than 125 percent are o
tafned for the matrix spike, analyze e
sample by the Method of Standard Addition
Analyze a quallty control sample to che
the accuracy of the calibration standapds.
the results are not within 20 percent, repe:
the calibration.

7.2.3 CVAAS Analysis for Hg. Analyze o
samples {n duplicate. Analyze a quality co
trol sample tu check the accuracy of !




spike on one sample (if not within 2% percent,
analyze all samples by the Method of Stand-
ard Additions). Additional information on
quality eontrol can be obtalned from Method
7470 of EPA Publication SW-846 ‘Third Edi-
tion (November 1986) including updates 1, II,
ITA and 1IB, as Incorporated by reference in
§60.17(1) or in Standard Methods for the Eram-
ination of Water and Wastewater, 16th Edition,
(1985), Method 303F as Incorporated by ref-
erence In §60.17,

8. Calculations

8.1 Dry Gas Volume. Using the data from
this test, calculate Vaa, the dry gas sample
volume at standard conditions ag outlined in
Section 6.3 of Method 5.

8.2 Volume of Water Vapor and Moisture
Content. Using the total volume of conden-
sate collected during the source sampling,
calcunlate the volume of water vapor Vo,
and the moisture content B,., of the stack
gas. Use Equations 5-2 and 53 of Method 5.

8.3 Stack Gas Velocity. Uslng the data
from this test and Equation 2-9 of Method 2,
calculate the average stack gas velocity.

9.4 Moetals (Except Hg) in Source Sample.

8.4.1 Analytical Fraction 1A, Front-Half,
Mctals (except Hg). Calculate separately the
amount of each metal collected In Sample
I'raction 1 of the sampilng train using the
following equation;
Mn=C.i Fu Viga
where:

Mp=Total mass of each metal (except Hg)
collected in the front hall of the sam-
pling traln (Sample Fraction 1), pg.

C.i=Concentratlon of metal in Analytical
Fraction 1A as read from the standard
curve, ug/ml,

F,=Dilution factor (Fy = the inverse of the
fractional portien of the concentrated
sample in the solutlon actually used in
the instrument to produce the reading
C.i. For example, if a2 2 ml aliquot of Ana-
Iytical Fraction 1A is diluted to 10 mt to
place it In the calibration range, ¥, = §).

Vuma=Total volume of digested sample solu-
tlon (Analytical Fractlon 1), ml,

8.4.1.1 If Analytical Fractions 1A and 2A
are combined, use proportional aliquots.
‘'hen make appropriate changes in Equations
29-1 through 29-3 to reflect this approach.

8.4.2 Anpalytical Fractlon 2A, Back-Half,
Metals (except Hg). Calculate separately the
amount of each metal collected in Fraction
2 of the sampling train usihg the following
equation. :
Mu,=Ca; Fa V.,
where:
Mu.=Total mass of each metal (except Hg)

collected in the back-half of the sam-
pling traln (Sample Fraction 2}, pg.

Eq. 201

Eq. 29-2

. . PN P R R T L)
Fractlon 2A as read from the standard
curve, {ug/ml).

F.,=Allquot factor, volume of Sample Frac-
tion 2 divided by volume of Sample Frac-
tlon 2A (see Section 5.3.4.)

V.=Total volume of dlgested sample solution
(Analytlcal Fractlon 2A), ml {see Section
5.3.4.1 or 5.3.4.2, as applicable).

8.4.3 Total Traln, Metals (except Hg). Cal-
culate the total amount of each of the quan-
tifled metals collected in the sampling traln
a5 follows:

M =(Mn, — Maw) + (M — M)

where:

M=Total mass of each metal (separately
stated for each metal) collected fn the
sampling train, pg.

Mas=Blank correction value for mass of
metal detected in front-half fleld reagent
blank, pg.

Mue=Blank correction wvalue for mass of
metal detected in back-half [leld reagent
blank, jg.

8.4.3.1 If the measured blank value for the
front hall {Mn,s) 1S in the range 0.0 to A" pg
[where “A™ pg equals the value determined
by multiplylng 1.4 pgrsin.? times the actual
area in in.t of the sample filter], use Mas to
correct the ernission sample value (Mp,); if
Mps exceeds A" pg, use the greater of I or
1L

L A" g,

II. the lesser of (a) Mpe, OF (b) 5 percent of
M.

If the measured blank value for the black-
half (M) 15 in the range 0.0 to 1 pg, use Muyw
to correct the emisslon sample value (M), If
M) exceeds 1 pg, use the greater of T or 11:

1.1 pg.

II. the lesser of (a) My or (b) § percent of
Mis.

8.5 Hg In Source Sample.

8.5.1 Analytical Fractlon 1B; Front-Half
Ilg. Calculate the amount of Hg collected In
the front-half, Bampie Fraction 1, of the
sampling train by using Equation 29-4:

Eq. 29-3

Qy
”gﬂl - _I(VSDII'I,I)
fip

Lq.29 -4

where:

Hguw=Total mass of g collected in the front-
half of the sampling train (Sample Frac-
tion 1), ng.

Qu=Quantity of Hg, pyg, TOTAL in the ALI-
QRQUOT of Analytical Fraction 13 selecled
Sfor digestion and analiysis.

B.5.1.1 For example, If a 10 ml aliquot of
Analytlcal Fraction 1B is taken and digested
and anatyzed (according to Section 5.4.3 and
its NOTES Nos. 1 and 2), then calculate and
use the total amount of He in the 10 m] ali-
quot for Qu.
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ml.
Van=Volume of aliquot of Analytical Frac-
tion 1B analyzed, ml.
8.5.1.2 For example, If a 1 ml aliquet of
Analytical Fractlon 1B was diluted to 50 ml
with 0.15 percent HNO, as described in Sec-
tion 5.4.3 to bring it Into the proper analyt-
fcal range, and then 1 ml of that 50-ml wa di-
gested according to Sectlon 54.3 and ana-
Iyzed, Vi would be 0.02 ml.
8.5.2 Analytical Fractions 2B, 3A, 3B, and
3C; Back Half Hg.
8.5.2.1 Calculate the amount of Hg col-
lected In Sample Fraction 2 by using Equa-
tlon 29-5:

Q
Hey, =_M(Vsoln‘2) Eq.29-5

28
where:
Hgwny=Total mass of Hg collected in Sample
Fraction 2, pg.

He yaiane) = v
3{A,B.C)

where: _

HEwms an.c=Total mass of Hg collected sopa-
rately In Fraction 3A, 3B, or 3C, pg.

Quns (apc=Quantity of He, pg, TOTAL, sepa-
rately, in the ALIQUOT of Analylical Frac-
tion JA, 3B, and 3IC selected for digestion
and analysis, {see previous notes ln Sec-
tions 8.5.1 and 8.5.2 describing the quan-
tity Q" and calculate similariy).

Va waco=Volume, separately, of Analytical
Fraction 3A, 3B, or 3C analyzed, ml (see
previous notes in Sections 8.5.1 and B.5.2,
describing the quantity "V and cal-
culate simllarly).

Vs 3 tanc=Teotal volume, separately, of An-
alytical Fracticon 3A, 3B, or 3C, ml.

8.5.2.3 Calculate the total amount of Hg
callected In the back-half ol the sampling
train by using Equatlon 29-T:
Hguw~Hgunt HEwoa tHEewn tHgwoe  Eq. 29-7
where:

Hew.=Total mass of Hg collected in the back-
half of the sampling traln, pg.

8.5.3 Total Train Hg Catch. Calculate the
total amount of Hg collected in the samplling
train by using Equation 29-8:

Heg=(Hgn-Hegn) HHgw-HEews) Eq. 29-8

where;

Hg,=Total mass of Hg collected In the sam-
pling train, pg.

Qth(A,n.c)

H.Q{-JOT‘ af-‘ Anulyticﬁ! Fraction 28 selected

for digestion und analysis.
8.5.2.1.1 For example, if a 10 ml allquot of

Analytical Fraction 2B is taken and digested

and analyzed (according to Sectlon 54.3 and

lta NOTES Nos. 1 and 2), then calculate and

use the total amount of Hg In the 10 ml all-

quot for Qun:.

Vwn2=Total volume of Sample Fractlon 2,
ml.

Venz=Volume of Analytical Fraction 2B ana-
lyzed, ml.

8.5.2.1.2 For example, 1T 1 ml of Analytical
Fraction 2B was diluted to 10 ml with 0.15
percent HNO; as described In Section 5.4.3 to
bring It Into the proper analytical range, and
then 5 ml of that 10-m] was analyzed, Vpn
would be 0.5 ml.

8.5.2.2 Calculate each of the back-hall Hg
values for Analytlcal Fractlons 3A, 3B, and
3C by using Equation 29-6:

(Vsoln.S(A.B.C)) Eq' 29-6

Hegmw=Blank correction value for mass of Hg
detected In front-hal{ [ield reagent
blank, pg.

Hgww=Blank correction value for mass of Hg
detected In  back-half field reagent
blanks, pg. .

8.54 If the total of the measured blank
values (Hgpw+tHEwe) i3 In the range of 0.0 to
0.6 ng, then use the total to correct the sam-
ple value (Hegn+Hgw); if 1t exceeds 0.6 pg, use
the greater of L. or II:

1. 0.6 pg.

11I. the lesser of (a) (Hgun+Hgwe), or () 5
percent of the sample value (Hgm+Hgmm,

8.6 Individual Metal Concentrations in
Stack Gas. Calculate the concentration of
each metal in the stack gas (dry basis, ad-
justed te standard condltions) by using
Equatlon 29-9;

KM,

C [q.29-9

s
Vm(std)

C.=Concentratlon of a metal in the stack
gas, mgtisem.

K.=10-2 mg/ug.

M=Total mass of that metal collected In the
sampling train, pg; (substitute Hg, for M,
for the Hg calculation).

Vaw=Volume of gas sample as measured by
the dry gas meter, corrected to dry
standard condltions, dscm.
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By Isokinecle Variablon ng Acceplidbid
Itesults. Same as Method 5, Sections 6.11 and
6.12, respectively.
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APPENDIX B—PERFORMANCE
SPECIFICATIONS

Performance Specificatlon 1—Specifications
and test procedures for opaclty contlou-
ous emission monitoring systems in sta-
tionary sources

Performance Speclfication 2—Specl{ications
and test procedures for $0z and NO, con-
tinuous emisslon moniltoring systems In
stationary sources

Performance Specification 3—Specifications
and test procedures for Oz and COz con-
tinuocus emission monitoring systems In
stationary sources

Performance Specification 4—Speclfications
abd test procedures for carbon monoxide
continuous emission monitoring systems
In stationary sources

Performance Speciflcation 4A—Specifica-
tions and test procedures for carbon
monoxlde continuous emlssion monitor-
ing systems in stationary seurces

Performance Speciflcation 5—Specifications
and test procedures for TRS continuous
emission monltoring systems in station-
Ay SCUrCes

Performnance Speclfication 6—Specifications
and test procedures [or continuous emis-
sion rate monltoring systems in station-
ary sources

P OULAUE bl bl v i anuanr by PV T AN R IV ]
and test procedures for hydrogen sulflde
contlnuous emlssion monitoring systems

in stationary sources

PERFORMANCE SPECIFICATION 1—SPECIFICA-
TIONS AND TEST PROCEDURES FOR QPACITY
CONTINUOUS EMISSION MONITORING SYSTEMS
IN STATIONARY SOQURCES

1. Applicabilily and Principle

1.1 Applicability. This specification con-
tains requirements for the design, perform-
ance, and installation of Instruments for
opacity continuous emission monitoring sys-
tems (CEMS's) and data computation proce-
dures for evaluating the acceptability of a
CEMS. Certain design requirements and test
procedures established in this specification
may not apply to all instrument deslgns. In
such lnstances, -equivalent design require-
ments and test procedures may be used with
prior approval of the Administrator.

Performance Speciflcation 1 (PS8 1) applies
to opacity monitors installed after March 30,
1983, Opacity monltors installed before
March 30, 1983, are requlred to comply with
the provisions and requirements of PS 1 ex-
cept for the following:

{(a) Section 4. ‘'Installation Specifica-
tlons."

(b} Sections 5.1.4, 5.1.6, 5.1.7, and 5.1.8 of
Section 5, “Design and Performance Speci-
fications."”

(c) Section 6.4 of Section 6 “'Design Specl-
fleations Veriflcation Procedure."

An opacity menitor instalied before March
30, 1983, need not bo tested to demonstrate
compliance with PS 1 unless required by reg-
ulatory action other than the promulgatlon
of PS 1. If an existing monitor 13 replaced
with & new monitor, PS 1 shall apply except
that the new monitor may be located at the
old  measurement locatlon regardless of
whether the location meets the requirements
of Section 4. If a new measurement location
is to be determined, the new location shall
meet the requirements of Section 4.

1.2 Principle. The opacity of particulate
matter in stack emissions is continuously
monitored by a measurement system based
upon the principle of transmissometry. Light
having specific spectral characteristics is
prejected from a lamp through the effluent
in the staclk or duct, and the Intenslty of the
projected light is measured by a sensor. The
prolected light 13 attenuated because of ab-
sorption and scattered by tho particulate
matter in the effluent; the percentage of
visible light attenuated is defined as the
opacity of the emisslon. Transparent stack
emisslons that d¢o not attenuate light will
have a transmittance of 100 percent or an
opaclty of zero percent. Qpaque stack emls-
slons that attenuate all of the visible light

will have a transmittance of zero percent or

an opacity of 100 percent.
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This specification establishes speciflc de-
slgn criterla for the transmissomater sys-
tem. Any opacity CEMS that ls expected to
mest thla speciflcation s first checked to
verify that the design speclfications are met.
Then, the opacity CEMS s calibrated, in-
stalled, and operated for a speclfled length of
time. During this speclified time period, the
systemn i3 evaluated to determine conform-
ance with the established performance specl-
fleations.

2. Definitions
2.1 Continuous Emlission Monitorlng Sys-

temn, The total equipment required for the-

determination of opacity. The systern con-
slsts of the followlng major subsystems:

2.1.1 Sample Interface. That portion of
CEMS that protects the analyzer from the
effects of the stack effiuent and alds In keep-
Ing the optical surfaces clean.

2.1.2 Analyzer. That portion cf the CEMS
that senses the pollutant and generates an
output that Is a function of the opacity.

2.1.3 Data Recorder. That portion of the
CEMS that provides a permanent record of
the analyzer output In terms of opacity. The
data recorder may include automatlc data-
reduction capabilities.

2.2 Transmissometer, That portion of the
CEMS that includes the sample interface and
the analyzer,

2.3 ‘Transmlittance. The fraction of inci-
dent light that Is transmitted through an op-
tical medium.

24 Opacity. The fraction of Incldent Hght
that is attenuated by an optical medium,
Opacity (Op) and transmittance (Tr) are re-
lated by: Op=1-"Tr.

2.5 Optical Density., A logarlthmlc meas-
ure of the amount of Inclident llght attenu-
ated. Optical density (D) is related to the
transmittance and opaclty as follows:

D= ~logye Tr=~10g1p (1-0p}.

26 Peak Spectral Response. The wave-
length of maximum sensitivity of the trans-
missometer.

27 Mean Spectral Response. The wave-
length that Is the arithmetic mean value of
the wavelength distribution for the effoctive
spectral response curve of the transmis-
someter.

2.8 Angle of View. The angle that con-
tains all of the radiation detected by the
photodetector assembly of the analyzer at &
level greater than 2.5 percent of the peak de-
tector response.

2.9 Angle of Projectlon. The angle that
contains all of the radlation prolected from
the lamp assembly of the analyzer at a level
of greater than 2.5 percent of the peak illu-
minance. :

2,10 Span Value. The opacity value at
which the CEMS 13 set to produce the maxi-
mum data display output as speclfled In the
applicable subpart.

2.11 Upscale Calibration Value. 'I'he opac-
Ity vaiue at which a callbration check of the
CEMS Is performed by simulating an upscale
opacity condition as viewed by the recelver.

2.12 Callbration Error. The difference be-
tween the opaclty values Indicated by the
CEMS and the known values of a series of
callibration attenuators (filters or screens).

2.13 Zero Drift. The difference In the
CEMSB output readlngs from the zero callbra-
tion value after a statea period of normal
continuous operation during which no un-
scheduled malintenance, repalr, or adjust-
ment took place. A calibration value of 10
percent opacity or less may be used In place
of the zero calibration value.

2.14 Callbration Drift. The difference In
the CEMS output readings from the upscale
calibration value after a stated period of nor-
mal continuous operation during which no
unscheduled maintenance, repair, or adjust-
ment took place.

2.15 Response Time. The amount of time
it takes the CEMS to display con the data re-
corder 95 percent of & step change in opacity.

2.16 Condictoning Period. A period of time
(168 hours minimum)} during which the CEMS
is gperated without any unscheduled malnte-
nance, repalr, or adjustment prlor to lniti-
ation of the operational test perlod.

2.17 Operatlonal Test Perlod. A period of
time (168 hours) during which the CEMS [s
expected to operate within the establlshed
performance speclfications without any un-
scheduled malntenance, repalr, or adjust-
ment.

2.18 Path Length. The depth of effluent in
the light beam between the recelver and the
transmitter of a single-pass  transmis-
someter, or the depth of effluent between the
transcelver and reflector of a double-pass
transmissometer., Two path lengths are ref-
erenced by this specification as follows:

2.18.1 Monltes Path Length. The path-
length (depth of effluent) a% the Installed lo-
catlon of the CEMS,

2.18.2 Emission OQutlet Path Length. The
path length {depth of efflluent) at the loca-
tlon where emissions are released to the at-
mosphere. For nonclrcular outlets,
D.=(2LW)+(L+W), where L 13 the length of
the outlet and W {3 the width of the outlet.
Note that thls definition does not apply to
pressure baghouse outlets with multiple
stacks, side discharge vents, ridge roof mon-
Itors, etc.

3. Apparalus

3.1 Opaclty Continucus Emission Mon-
{toring System. Any opacity CEMS that is
expected to meet the design and performance
speclilcations in Section 5 and a suitable
data recorder, such as an analog strip chart
recorder or other sultable device t(e.g.. digi-
tnl computer} with an Input slgnal range
compattble with the analyzer cutput.
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