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Figure 7E-1. Measurement System
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Figure 7E-2. Testing Flow Chart

Calibration Gas Verification

\ 4

Pre-Test Preparation

Corrective Action

Y

Analyzer Calibration Error
(or 3-point System
Calibration Error)"

Fail

v Pass

Initial System Bias Check
(or 2-point System Calibration
Error)’

Fail

Discard

vy Pass

\ 4

Collect Run Data

y

Post-run System Bias Check
(or 2-point System
Calibration Error)"

Run

F 3

Fail

. Pass

Drift Evaluation

Fail

Pass

Proceed to next run’
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Table 7E-1 - Analyzer (or System) Calibration Error Data

Source Identification:

Analyzerl ar Systerﬂ2 calibration error

data for
Test personnel: sampling
Date: runs:
Time: Analyzer Model
No.
Serial
No.
Calibration Span
(CS) :
Manufacturer Analyzer Absclute Calibraticn
Certified calibrati difference Error
Cylinder on (indicate (percent of
Value response units) calibration
{indicate {indicate span)
units) units)
B A-B A-B x 100
A Cs

Low-level (or zero)
calibration gas

Mid-lewvel calibration
JAS st v

High-level calibration
gas ;

defers to data from the analyzer calibration error test of a non-dilution system.
Refers to data from a 3-point system calibraticon error test of a dilution system.

Table 7E-2 - System Bias (or System Calibration Error) and Drift

Data

Source Identification:

Test personnel:

Run Number:

Calibration Span:

Date: Response Time:
Analyzer Model No. Serial Mo.
Initial wvalues Final wvalues
Certified System System Bias' System System Bias' Drift
Calibration Calibration Response or Calibration response or Calibration (% of
Gas Level gas value (indicate Error? (% of ({indicate Error® (% of calibration
(indicate units) units) calibration units) calibration span)
span) span)
Low-level
JEE T
Upscale
(high- or
mid-) level
[

Refers to the pre- and post-run system bias checks of a non-dilution system.

Refers to the pre- and post-run system calibration error checks of a dilution

system,
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acid (H:S0,) mist,
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Sulfur dioxide (SO;) .ccocooe. | 740095 .
1.2 2 ninis-
¥ e
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304



ure of
vithin

meth items
ne or

4.1
meth¢ 250-ml, 1-liter.
o ' : poly-
each

meas-
isture

5.1
hazar

R

e for

or so-

HOLIVLILILIE LD vSOU0 LT b,
5.2 Corrosive reagents. Same as Method 6,

section 5.2,
11 re-

6.0 Equipment and Supplies iwtions
ytical
ciety,
. Oth-

\g re-

as in
FBpec-

:etion

rreent
H20:)
V.

5 and
are:

o as in
section 7.1.3.
7.3 Sample Analysis. Same as Method 6,
section 7.3.

305



cent i

appLIL
Not
minec

PR

BEL Y1
recor

8.4

that ¢
ure 5
pling

306

probe
wt of
t air
1e av-

waksanm p

Same

3 pro-
is re-
| sam-
Treat

is to
it im-
0.5 g,

oL
nts of
irrcent

v An

1 plus
rd the



liquid

sam-
tween
water
inder.

950 m Meas-
storag

Section I Quality contral measure

TA3 rcnsrneessssreessasene | 1SOPrOPanol Check .......ocoiveemcerneen: ities in

84,85 ww rate,
102 ...
1.2 ..

927 12.0 Data Analysis and Calculations

Metht

' con-

/dsem

trant,

d, 100

Efff 5 3, :h the

10d 5,

«d and

ion 5-

98 af

503)

307



Pt. 6(

AM3 T VLUTIOUT B0LUITY LWL LIITUL I LIl uDy, AU RUWLLUL LAIVALUD WLV TLL UL R LA LL .
Where
3 (35.3
LT
ended
solu-
woing |
equat
2.
13.1 6
Lo .
d

308



Iemperature
Sensor

¢

‘=C|:m] ~+—— Probe

f Temperature
Type S
Pitot Tube Sej"m
A

Stack
Wall

Heat Traced
Glass-Lined
Probe

Type S Pitot Tube
Manometer
Temperature
e, SENSOTS ap
Crifice
1 | I
Manometer

Figure 8-1.

H,S0,/S0,

Components

Filter
Holder

80z
Compenents

309

Impingers

Silica Gel

Temperature
Sensor

Vacuum

Line

Sulfuric Acid Sampling Train



ey no

Pt. 6(

¢ 285
(=] Vb ga @
= ged
Ay SRRy
“Say Ay moL
"
9
]
wm
o
I
]
=]
o
-
[]
I
() (2.) (d.) (4.) () (o'H ™ 8«% m) [(d.) ("D |BHm) | urm
ppd i 19w 300 (am )
r.ﬁg 58 du: ] Buipear |ssouoe [ERUILTP  (pesy KI0[IA wnnowy | owm zqumg "
Joampdma], | g Hﬂuhﬁﬁsﬁac W sen amssazg us Buydures putod sssaami], _”
NOLLOHS SS0¥D H
- JOVLS 0 DLLYWEHDS .m.
[elagw 5] sqoig kP =
(3H ) nmg J0p) )
(o) “apes o] BHV 2PN
Fumes sty aqoid “ON X0q 219
T () “I309umRp J[ZZ0U ParRIqITE? eIy ‘0N Xoq sjdureg
ON BORROUTIUIPI 3EZZON “oN ury
() ‘pRua) aqorg g
% 1OUI P topeiadg
d 4 uoRE0]
e
R
ZE o=
EHE

upon

310

plume
methe



plume
spect
stack

termining possible violations of applicable

opacity standards.

UALLY WOUTLIILILILE ULl by UL CLILSDIUID.

under less contrasting conditions. A negative

than !

1Fo

311

szsions
1 vis-

icable
emis-
nt to
T vis-

eata
1, and
is ob-

natea
proxi-
speed,
sence
round
: time

com-

iwtions
opac-
2 con-
1e ob-
t the
slume

| con-
n the



obser

tance
in the
made.
2.3.%
vapor o
which
white
Cmuae wem UANNAE L UMMM T aver G Uassuaa
meter installed to measure opacity across
culate mn, to
of the e 9-1.
by 24. 1 fol-
sment
ic cir-
utput
ecurs
JD
31 ! FEAFUANIANUE OFEUGIFIGATIUVIND
Parameter Specification
t
ated at
tral re-
wye—Ci-
YISO G e | 9 TN S
reent.
0 per-
ted to

312



LURTLY

meter

uated et
33¢ is ref-
turer, Croeuceu L V0 Ul rauie o1,

313



Pt. 6(

*3pew SRA UOLIEN|RAD 3wy Iyl

e YILM 3JURL[dUOD U} 30U SEM/SEM 324N0S Ay

Kiyoedo g

03 wodj pabued sBujpeay

abrdany wng

puj--34e3§ Jaquny

LETEIT[

JUTT 39

ALIIV40 JOVYIAV 40 A¥VHKNS

Leuld

Lel3ju]

NOILVAMOIMT ¥IHLD
QSN UmsLg

J4010)
NOIL1dI¥IS30 N

(*939 *spnoyd 1 *3sedJan0
“4RI|) SNOILIONOD ANS

3Jnjedadua] juaiquy
paads puin

0333440 PUIN
SNDILI0KDD ¥IHIYIA

NOILdI¥IS30 ONNOYDXIVE
JUjo4 uojITALasqD jO JybLay
9bdeyds)g wouy uoy3IdaaLg

bJeyds|g 03 dueisig
NOILYD07 ¥3A43580

3KIL 20T

ANIOd 3DYWHISIQ J0 IHOI3H

31vQ NOILVIIJILY¥3D ¥3IAW3SA0

SKOISSIW3 30 INIOd
NOTLVITI 33V ¥3Ay3SE0

40 39vd

¥3A43580
NOTLVAY3S80 30 S¥NOH

JD1A30 051602

ALTTIVS 3dAL

31va

YIGWNN LS3L

NO11¥J07

Allovdo 40 zou._.s_w_:.._uwua WASTA 40 Q4033

-6 34NI14

ANVJKD)

FIGURE 9-2—O08s

imber

314



ith. 9

Hr. SRR O A Comments
Detached

-y

@ | ;W |

23

24

25

26

27

28

29

sy [

1
imber

Hr.

315



e 1 L

Detached

Comments

35

37

39

40

4

42

45

46

a7

49

50

51

52

53

55

56

57

59

3.3.2.3 Angle of View. Check construction ed. In

geomu

smoke generator smoke meters this is nor-

FEESRl § [ERRIRSIEE & Sl S e

struc-
angle

rojec-
lamp

316



is not

1A

2.1
and E
ronmi
angle
4.1-4.7
3. C

THE OPACITY OF EMISSIONS FROM STA-
TIONARY SOURCES REMOTELY BY LIDAR

The ¢
upon
dark,

317

emis-
, roof
1 mo-

aa. sa
basic
» this

tmos-

lation
hori-

1 and

from
& the

sheric
tween
1 the

tlemit-
atn

al re-
18sing



eyvond

deter-
The
result
throu
San
succe! ssions
tween litors,
log si} ete.),
3 that
irpen-
e out-
The
in an
urements.
make
O
illowing procedures for remotely meas-
the opacity of stationary source emis-
from
gence
maxir
lidar
nf the
) = A + Re=0.75 D(Plume) (AMI1-1)
il me-
arvals
sefore
W ref-
nsist-
of the
:ction
% be-
shall
s and

318



If a
the r
plume

refere
The 1
start

total

2 min

319

1 con-
1in a

srator
resid-
hours

lume.
color
msure
in the
it ob-
of the
ot be

of the

n the
lenses

‘e the
lon of

J1ZnT,
etn.

* line.
color
tect a



gion ¢

rectic
plume
plume should be recorded.
5 may
metic
record
tions data.

320



sth. 1

oy oeeg ey ney

uonRINQe | Jaquny |0suoD Bon sepin

1"LWV @inBigy

NS A

JEHI] ] INNISSY] Baenen
i

S AN

LRI ] T]

[1s0) 210punm 20008 2

(L1me3) NorLy1IEYL

RO

ENIN T0MINOD 901 WYANT

(180} sepun w3sn0s |

1A1PO] N300 01 NIANAN 100103 ¢ shisny)
-aiquny yeog leq

NOILYTIEYL NIENIN TOULNG) 30T ¥VAlT

321



Pt. 6(

suocnmiadg ;o Bon swpin jI-LNY @anBig

nve LAY

L L L LT T T T 1T R T 11
[N LLUTT LW UITTT TR TR PITYT

e “wmagd pegangie ==omagd SiguE WOOQ NI (8 ARLLIREE pRjaN)

SILON S.NOLYNIAO NYOID

T s aein
SHVL TR

TUne cheiend Cumsssyad Ciede) pagy W spem spieies Bing

11 ey aes panyy

| R TR (O T T (11 il cpsmany
LT e s, T ey gy sauspeg ) [LLF Pl 1 [T T 1T T
T e T ey emaeap pma iy ey (LU T ke pesds pug

(790 “haiad maein laql CiHEI] I RIg bEigy

ceapan ey e pee adly seey
L0 9 emsioey 0 5o gler o) saprmpIm eany
w wmmmtwaley Tt § g

ELLONLR L L]
[vmis jory) " -y T Y Py ey

A P smen Ligpie
SRR Cdaqman (eaiee )

SAOILY N0 40 907 wvarl

322



sth. 1

(a) Reference Signal, 1/R® Corrected
@ (Near Region) (Far Region)
g
=
ha Convergence Point
y-— to / Rnp R¢
£l e
[t b Aty P
 —— 'y
Time or Range
(b) Plume Signal, 1/R? Corrected
1} //PmmeSpme
-g -
had Ve
p to
£l Nw—kj [
/ AN CVIVY AV,
In I

(a)

(b)

Time or Range —=

Reference signal, I/Rz-cor‘r‘ected. This reference signal is for
plume signal (b). Rn, Rf are chosen to coincide with In, If.

Plume signal, 1/R2-cor‘rected. The plume spike and the decrease
in the backscatter signal amplitude in the far region are due to
the opacity of the plume. In, If are chosen as indicated in
Section 2.6.

Figure AMI-II1. Plots of Lidar Backscatter Signals
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PMT Entrance —_— Lidar Receiver
Window Completely [ Photomultiplier
Covered _— Detector
(a) Zero-Signal Level Test
CW Laser or T2 - Lidar Receiver |
Light-Emitting Diode | —w 7—[ Photomultiplier
[Light Source) light path Detector

(b) Clear-Air or 0% Opacity Test

Neutral-density
optical filter

¢
CW Laser or = Lidar Receiver
Light-Emitting Diode | o 1—[ Photomultiplier
light path

(Light Source) Detector

(c) Optical Filter Test (simulated opacity values)

*Tests shall be performed with no ambient or stray light reaching the

detector.
Figure AM1-VI. Test Configuration for Technique 1.
The antin-
- - 1 me-
diode
ictan-
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