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100-27 INDIANA~-KENTUCKY ELECTRIC CORPORATION
R1-96 CLIFTY CREEK STATION
Performance , ’ 1900 - 0700 -- DAILY
UNIT 6 PRECIPITATOR REPORT i

GAS FLOW GAS /_\ FLOW
AVC PANEL #6  WEST 6 EAST
Sparks/Min. [6 |o [E 24 |6 o |E 70 6 |o |E QA 6 |o [E Lo BY: myi_,mpH
Pri. Amps. |W [n \ W N \ E |n % E [n 4 DATE: )\-2-99
1|Pri. Volts |1 fo \L 1 o 157 1o \ 1, 1 o |54 TIME: |HOO
Sec. Amps. |A|F Yo A |F Yo A|F 1) A|F o LOAD: 207,
Sec. KV 2 | |W g |1 |F (W ~e 2 |F [W 4 |1 |r |W N2 OPACITY: 23,2
Sparks/Min. |6 |o [E 29 |6 [0 |E \L 6 |o |E q7 |6 |o |E ) T GAS IN: 1,9\
Pri. Amps. |W |n 5% W [N > E |n | E |n 74 T GAS OUT: S
2[Pri. Volts (2 |o Ly |2 |o 72927 2 |o 140 |2 |o ok
Sec. Amps. |B |F gp  |B|F 20 B [r Lo |B|F ) 5o WEATHER: Ra)
Sec. KV 2 | |W ¥ 1(r (W 1% 2 |r |W TG 1 |e W )
Sparks/Min. |6 o (E 6% |6 |o |E | 6 o |E 3) |6 |o |E mbw
Pri. Amps. [W |n | W [N al E v e |E v 2 MARK IN BOX ON LEFT
3|Pri. Volts |1 |o 124 |1 o %Y 1o 2.9 (1 |o 105 1. Bus Section
SecWwWAmps. |C |f jo  |Cc|f 1770 C |r Qo |C |r \ &0 a. Grounded
Sec &KV 2 |r |W 2 1 |r |W o 2 |F (W g |1 |r |W 34 b. TR Disconnected
Sparks/Min. [6 |o [E O 6 o |E 18 6 |o |E 2% |6 |o [E ) c. TR Failure
Pri. Amps. |[W |y ) W |n > E |N | E [n 1% d. TR Ground
4{pri. Volts |2 |o ‘b |2 |o (X7 2 |o O |2 |o 242 e. TR Panel
Sec. Amps. |D|r Mo D |F 2% D |r Yoo |D |f 3o f. Meter Malfunction
Sec. KV 2 | |W M0 |1 |fr W 79 2 |F (W 1% |1 |F (W K 2. CIRCLE:
Sparks/Min. [6 [o [E % 6 [0 |E \ 6 [0 |E 24 6 [o |E 7.9 ON or OFF
Pri. Amps. |W |n Y2 W |n \ E [n |2 |E (v (1LY 3. CIRCLE: OUT OF
s{pri. Volts |1 |o 1?1 |o Hw 1 o 5% |1 |o 22 SERVICE BUS SECTION
Sec. Amps. |E |r kel E [F >0 E [F Q50 |E |F %%0 E. East ,
Sec. KV 2 |r |W S |1 ]f W 1y 2 |r |W 19 |1 |r |W 3 W. West i
Sparks/Min. |6 |o |E 6 [0 |E 6 o |E 6 |lo |E 4. CIRCLE: TR UNIT
Pri. Amps. [W |n W [N E |n a |E N IF VENT FAN IS OUT
6(Pri. Volts |2 |o ~ a0 ]2 0 A | ]2 o ,0'7 |2 |o A A OF SERVICE (ex. 1Al)
Sec. Amps. |[F |r X F |r X F |F ) F |F ‘A
Sec. KV 2 |r W 1 |r |W 2 |r |W 1 [r |W MARK IN BOX ON RIGHT
Sparks/Min. |6 |o |E o 6 |o |E X\ 6 o |E 19 6 [0 |E 1o 5. Inoperative Rapper
Pri. Amps. [W |n \ W [N 2\ E |n {15 |E |n % a. Electrode
7|Pri. Volts |1 fo bt |1 o | 90 1o L3 1 o 190 b. Collector Plate
Sec. Amps. |G |F \O G |r 170 G |r 100V |G |F 90 6. Ash valve Malfunction
Sec. KV 2 | W 9 1 |r |W (] 2 |r [W 4L |1 ]F W [(55) 7. Hopper High Level
COMMENTS : Yo &  @weie ore  KRAPOING




100-27 INDIANA~KENTUCKY ELECTRIC CORPORATION
R1-96 CLIFTY CREEK STATION
Performance , 1900 0700 -- DAILY
UNIT 6 PRECIPITATOR REPORT

GAS FLOW GAS ,_\ FLOW
AVC PANEL #6 WEST 6 EAST .
Sparks/Min. [6 |o |E [Ty 6 |o |E NS 6 o |E EL |6 |o |E 40 BY: \mb,tm@bnn
Pri. Amps. |W |n \ W N | E |n =~ |E |N 4 DATE: )}~ 2-99
lipri. volts |1 |o Yl |1 ]0 %0 1o ) 1 o 1S TIME: 14930
Sec. Amps. |A|F U |A |F 0 A|F 2 |A|F 20 LOAD: 203
Sec. KV 2 |r |W 25 1 |r W Ao, | (2 |F W Gy 1 |r W 3¢ OPACITY: A, \
Sparks/Min. |6 |o |E 2, 6 o |E \ | 6 [o |E 20 |6 [0 [E LY T GAS IN: 94
Pri. Amps. |W [y | W[~ | E |n S™ |E |n Yo T GAS OUT: 24
2|Pri. Volts |2 |o LS |2 o 23 ]2 o 258 |2 o s
Sec. Amps. |B |r 40 |B |F 20 | |B|F O |B|r 230 WEATHER:
Sec. KV 2 |r |W L, 1 |r W 20, 2 |r |W 2/ 1 0r |W (S Te)
Sparks/Min. [6 [0 [E SGQ |6 [0 [E \ 6 o [E 2,0 6 lo |E 293
PrilAmps. |W |n | W In 107, | |E |¥ 2 E |n o MARK IN BOX ON LEFT
[prik*volts |1 |o \w |1 o Y 1 o 2%, |1 o as) 1. Bus Section
Sec. Amps. |C |f upy  |C e \C20 | |C |F yoo |C |F 2350 a. Grounded
Sec. KV 2 |r |W (, 11 ]r |W o) 2 [r |W Ay |1 | W aQ b. TR Disconnected
Sparks/Min. |6 |o [E »0 |6 |o |E O 6 lo [E 2q |6 |o |E XN c. TR Failure
Pri. Amps. [W |n 2d (W N | E v L2 |E v 97 d. TR Ground
4[Pri. Volts (2 |o VO |2 o S\ | |2 |o VG4 |2 o 24¢ e. TR Panel
Sec. Amps. (D | 200 [D|F e D |r 200 |D |F ) f. Meter Malfunction
Sec. KV 2 [r |W 5Q |1 |r [W LS 2 [ W 2y (1 ]r (W )i 2. CIRCLE:
Sparks/Min. [6 |o |E 0 6 o |E| Owo 6 [0 |E 25 |6 o |E a3 ON or OFF
Pri. Amps. |W |n ] W s | E |n coy  |E [N Hg 3. CIRCLE: OUT OF
s[Pri. Volts |1 |o \Ld {1 o 1d'e 1o a4y |1 o 200, SERVICE BUS SECTION
Sec. Amps. [E |F \Oo |E |r 2.0 E |F 20 |E |F 0 E. East :
Sec. KV 2 |r |W s L r W <\ 2 |r |W 1) {1 |r W 273 W. West :
Sparks/Hin. |6 |o |E 6 o |E 6o |E 6 o |E 4. CIRCLE: TR UNIT
Pri. Amps. [W (N ~ . o~ W N E |n E |n N N IF VENT FAN IS OUT
6{Pri. Volts |2 |o O |2 Jo WMM 2 o ?m 2 o NOE. OF SERVICE (ex. 1Al)
Sec. Amps. |F [ F|r F|r ' F |F )
Sec. KV 2 [fF |W 1 |r |W 2 {r |W 1|r |W _ MARK IN BOX ON RIGHT
Sparks/Min. |6 fo |E © 6 |o |E SY 6 |o |E 28 6 [o |E 1O 5. Inoperative Rapper
Pri. Amps. [W [N \ W |n o> E |n W} |E v 3% a. Electrode
7(Pri. Volts |1 |o Q) 1o 20> 1o a2sS |1 |o P b. Collector Plate
Sec. Amps. |G |F 30 |G |F KO | |G |F V350 |G |F 10&0O 6. Ash Valve Malfunction
Sec. KV 2 |r (W S9 1 |r (W \N 2 |r |W 2wy |1 |F W "2, 7. Hopper High Level
COMMENTS : Do P - Dowepr of £ _N.pﬁo?a,» f
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lNDIANA-KENTUCKY ELECTRIC CORPORATION
’ CLIFTY CREEK STATION

MERCURY EMISSION TESTING

DATE _//-3 -99 STACK & UNIT ___é____
I. Time 0200 1083 01A 400 |21.301/009, | /030
2. Load (MW) 200 | 199 | Joo | 9oo | 197 1799
3. Steam Flow (MM#/HR) | /doo | /80 | Ro o | jdno | /R00] jRo0
4. Steam Press. (PSIG) 000 | Joo0 |Pooo | Jopo | JO0 | Qoo0
5. Steam Temp. °F) - /043 | Jodd | /045 | Jotp | 4R 1[0/
6. AirFlow (MM#/HR) | J320 | |300 {320 |/800 | 300 /290
7. FDFan,N (Amps) JEL V184 118D | J83 | KX | ]8Q
FD Fan, S (Amps) . g | /70 17170 1"Jpq | by | 16
8. ID Fan (Amps) /98 | Joo | /95 | Joo | 200 | 200
9. Excess Air N (%) Al 1 /9 121 1392 1 40 |79
Excess Air M (%) /3 )5 /1, /7 A 15
Excess Air S (%) /Lo /0 /0 JO /] 9
10. Boiler Outlet O (%) 20 1J49 1d¢ 3o [ 29 [ 3o
11. Gasto Air Hir N / °F) boo | b/9 1 bjo 1 4ao 1417 ks
Gas to Air Htr M 9 °F) blb | big bl 1 bl 1415 [ LI3
Gas to Air Hir S 3 C°F) (05 | Lot | bod | o3 | boo | 599
12. GastoPrecip. ¢ (°F) LI7 | 904 17709 (704 |6k | L%
13. Gas from Precip. /o (°F) b9 | 97 | bd¥ | bay 1635 1)
14. Air Htr. Diff. (inH0) | 8.4 | 40 |39 [40 139 |39
15. Furnace Draft (in. Hp0) | —p.¢/ |=0-7 |=n.] |-0-¢ [-0.] |-0.,
16. Mills in Service Vi ] 7 7 7 7
17. Condenser Back Press. . (in. Hg) 1585 | 159 118 | /-bol [ L2 /58
18. Soot Blowing Duration OFF | oN 1ofF 1 od 1Tod T o

Record any boiler or precipitator “abnormal” operatlons which may have mcreased stack
emissions (i.e., feed trouble, T/R trip) :

-

Mostardi Platt Project 91915 20 © Mostardi-Platt Associates, Inc.
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_;t;:io;: C(HLTV C;;ec,K-' Unit: #’é -

Test Date: / /_ /3 - C)ﬁ Reviewed By:
CEM 0800 00 /000
Stac | StackFlow (SceM @0 97 999501490 crans 39972,832 scfi,
$tacK | Temperature ( F‘> ; EXY 3:35'7 23y Avg .
Dol | Opacity (97 7.7 95 | g1
Do | Carbon Dioxide (COz)C°/°> AT

Mostardi Platt Project 91915 © Mostardi-Platt Associates, Inc.

35



Date: | /)- 3-99 Test Hours: | g% to 1030 | Operator _
Unit: |37 (6 Load (MW):
100 o\g\nding q(&l%,Readings
Data Point Read From Hour 0 | Hourl | Hour2 | Hour3 | Hour 4
Feeder 61 Coal Feeder Counter
(Total Pounds)
Feeder 62 Coal Feeder Counter
(Total Pounds)
Feeder 63 Coal Feeder Counter _
(Total Pounds)
Feeder 64 Coal Feeder Counter
(Total Pounds)
Feeder 65 Coal Feeder Counter
(Total Pounds)
Feeder 66 Coal Feeder Counter
(Total Pounds)
Feeder 67 Coal Feeder Counter
(Total Pounds)
Fuel Samples Yes No
Taken - LNV aq.3 V9030 [a0.2
Fly Ash []Yes []No 75'\5/5\« T"'\S/\\r Tov\s/ he
Samples Taken

Mostardi Platt Project 91915
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INDIANA-KENTUCKY ELECTRIC CORPORATION e
""" CLIFTY CREEK STATION '

DATE _//~3-99 STACK o UNIT [
1. Time 15 |1 4819 15 | 1245113 /5 | 1845 |
2. Load (MW) dol | 209 djo | 2/0 | 2Jo | J/o
3. Steam Flow (MM#/HR) | /240 | Rfo |/FLo | Qb0 | b0 | KD
4. Steam Press. (PSIG) Anno (2000 (oo | Jovo |Looo |Jpdo
5. Steam Temp. (°F) /03 | o2 | jo#3 | Jot4 Jotl | j04Y
6. Air Flow MM#HR) | /290 | k20330 | 1200|{P0o | 340 |
7. FDFan,N (Amps) | /8s | 185 | jg8 | 185 | /&5 | /&S
FD Fan, S (Amps) /72 | /2| J70 | J20 | 2] | /70
8. IDFan (Amps) " Joo | Joo | o0 | Joo | Jas
9. Excess AirN (%) /7 /7 /i 17 1l /o
Excess Air M (%) /5 | 3 )i /5 /4 /3
Excess Air S (%) g 9 1 /o /o | /o | J/
10. Boiler Qutlet Oy (%) 2.7 1.7 27 | 28 | 2L, | 3.9
11. Gas to Air Hr N (°F) Llt | bl Vi 1 L1o | 4]0 | Lld
Gas to Air Htr M (°F) b13 V65 1 blo | bo¥ | 408 | bro
Gas to Air Htr S (°F) 599 | hoo S | S S48 LG4
12. Gas to Precip. (°F) Joo | 700 1482 | [00 |£45 | Jpo
13. Gas from Precip. (°F) baf | a5 1420 142 1by7 | b0
14. Air Htr. Diff. (inHy0) | 4] T4y 1#2 140 142 | #0
15. Furnace Draft (in. H20) (0.7 |<0.[ 1-0-7 |-0.1 |-0.3 |04
16. Mills in Service 7 9 7 7 7 7
17. Condenser Back Press.  (in. Hg) LAV /zn 1152 1 /sy 118591 /Lo
18. Soot Blowing Duration N 1 oA e 10fF | oW | OA

Record any boiler or precipitator “abnormal”

emissions (i.e., feed trouble, T/R trip)

Mostardi Platt Project 91915

MERCURY EMISSION TESTING ’

43

operations which may have increased stack

© Mostardi-Platt Associates, Inc.




Station: C [
-.(

Unit: _, o

Test Date: I (O

Reviewed By:

CEM

oo [AfT  (3c
Stack Flow TS 168501279 95, .00 A 88,936,088 avq.
Temperature 234 230 332 scth
Opacity 4.0 23|
Carbon Dioxide (CO3) 22 /Lol 1.8 .

Mostardi Platt Project 91915

44

© Mostardi-Platt Associates, Inc.



LS 10 (3957

Date: [[-2-94 Test Hours: Operator B
Unit: |4 Load (MW):
Ending Hour Readings
Data Point Read From Hour 0 | Hour1 | Hour2 | Hour3 | Hour 4
Feeder 61 Coal Feeder Counter
(Total Pounds)
Feeder 62 Coal Feeder Counter
(Total Pounds)
Feeder 63 Coal Feeder Counter 8
(Total Pounds)
Feeder 64 Coal Feeder Counter
(Total Pounds)
Feeder 65 Coal Feeder Counter
(Total Pounds)
Feeder 66 Coal Feeder Counter
(Total Pounds)
Feeder 67 Coal Feeder Counter
(Total Pounds)
Fuel Samples | [] Yes [ JNo
Taken /03.34 [ 10Y.86 {Jp4.3¢4
Fly Ash [] Yes [ONo Towshe T Tonsi-
Samples Taken .

Mostardi Platt Project 91915
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SUMMARY OF RESULTS CALCULATIONS

DH

bar P
Vm (std)=17.647 x Vm x| —13:6 |,y )
(460 + Tm) - -

Vw (std)=0.0471x Vlc Vlc = water + silica net

Bws = [ Vw (std) ]
Vw (std) + Vm (std)

Md = (0.44x %CO,) +(0.32x %0,) +[0.28 x (100 - %CO, —%0,)]

MS =Md x (1- Bws) + (18 x Bws)

_ [(Ts +460)
Vs = MsxPs DP xCpx85.49 Cp = pitot tube correction factor
Ps = absolute flue gas pressure
Ms = molecular weight of gas (Ib/Ib mole)
Md = dry molecular weight of gas
(Ib/1b mole)
Bws = water vapor in gas stream proportion
Acfm = Vs x Area (of stack or duct) x 60 by volume
ope
Dscfm = Acfmx17.647 x| —————— [x (1-Bws)
| (460+Ts) |
b
Scfm = Acfmx17.647 x| ———
| (460+Ts) | )
Scth =Scfim x 60 T
hr
Form 1025 [Rev. 5/99} ©Mostardi-Platt Associates, Inc.
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CALCULATION FORMULAS

AH AH
T P, +— P, +—
L Voo = Va¥ (T—) — 138 -k v, Y — 136
m std m
2. Vw(std) = “c(hz_w)(%ij = K2Vlc o
w std
3. Bws - Vw(std)
Vm(std) + Vw(std)
4a. C, = T
V.o,

4b. W, =C,V_, p,

5. Cg = (15.43 grains/gram) (m, / Vo)

&

cacf=15.43Ki[ m,Py j
Vostty T Vi) L

m(std) s

\)

0, —_ V)
. %EA =( %60, ~ (0.5 %CO ) % 100

0.264 %N, — (%0, - 0.5 %CO

[e]

. M, =0.44(%CO0,) +0.32(%0,) + 0.28(%N, + %CO)

9. M, =M,(1-B,,)+18.0B,,

10. v, =K,C, [ &
PSMS
11 Qacfm = VsA(6Osec/min)
12. Qy = (3600, )(1-B,) v, (E—P—) 4
TsPstd

13. E (emission rate, lbs/hr) = Q,,(C,/7000 grains/lb)

Tst(std) Pstd Tst(std)

14. IKV = =
T,qv,0A,P.60(1-B.,) K PvA, 0(1-B,)

Form 1034 [Rev. 5/97] 5 2 © Mostardi-Platt Associates, Inc.



NOMENCLATURE

A = Cross-sectional area of stack or duct, ft*
A, = Cross-sectional area of nozzle, ft*
B,, = Water vapor in gas stream, proportion by volume
.= Acetone blank residue concentration, g/g
C..= Concentration of particulate matter in gas stream at actual conditions, gr/acf
= Pitot tube coefficient, dimensionless
= Concentration of particulate matter in gas stream, dry basis, coirected to standard conditions, gr/dscf
IKV = Isokinetic sampling variance, must be .90 <IKV < 1.10
M, = Dry molecular weight of gas, Ib/Ib-mole
m, = Total amount of particulate matter collected, grams
M, = Molecular weight of gas, wet basis, 1b/Ib-mole
M, = Molecular weight of water, 18.0 Ib/Ib-mole
m, = Mass of residue of acetone after evaporation, grams
P, = Barometric pressure at testing site, in. Hg
P, = Static pressure of gas, in. Hg (in. H,0/13.6)
P, = Absolute pressure of gas, in. Hg = P, + P,
P, = Standard absolute pressure, 29.92 in. Hg
Q. = Actual volumetric gas flow rate, acfm
Q,s= Dry volumetric gas flow rate corrected to standard conditions, dscf/hr
= Ideal gas constant, 21.85 in. Hg-ft’/°R-Ib-mole
T, = Absolute dry gas meter temperature, °R
. = Absolute gas temperature, °R
T,s = Standard absolute temperature, 528°R
V.= Volume of acetone blank, ml
V.»= Volume of acetone used in wash, ml
V.= Total volume of liquid collected in impingers and silica gel, ml
V.= Volume of gas sample as measured by dry gas meter, dcf
Vo= Volume of gas sample measured by dry gas meter, corrected to standard conditions, dscf
v, = Gas velocity, ft/sec
V.= Volume of water vapor in gas sample, corrected to standard conditions, scf
W, = Weight of residue in acetone wash, grams
= Dry gas meter calibration factor
AH = Average pressure differential across the orifice meter, in. H,0O
Ap = Velocity head of gas, in. H,0
p.= Density of acetone, 0.7855 g/ml (average)
p,, = Density of water, 0.002201 Ib/ml
= Total sampling time, minutes
K,= 17.64 °R/in. Hg
K,= 0.04707 f’/ml
K, = 0.09450/100 = 0.000945

. 172
Pitot tube constant, g5 4o ft_ (1b1b — mole)(in. Hg)
sec|  (°RXin.H,0)

%EA = Percent excess air

%CO, = Percent carbon dioxide by volume, dry basis
%0, = Percent oxygen by volume, dry basis

%CO = Percent carbon monoxide by volume, dry basis
%N, = Percent nitrogen by volume, dry basis

0.264 = Ratio of O, to N, in air, v/v
0.28 = Molecular weight of N, or CO, divided by 100

- 0.32 = Molecular weight of O, divided by 100
0.44 = Molecular weight of CO, divided by 100
13.6 = Specific gravity of mercury (Hg)

S3

Form 1027 [Rev. 4/98] © Mostardi-Platt Associates, Inc.
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MERCURY CALCULATIONS

Determination of Speciated Mercury

Concentration -
-6
ug of Mercury detected x 10 e
= 1bs Mercury /sample
453.6g/1b S
Ibs Mercury/sample_ . Mercury/dscf
Vm(std)
Emission Rates

Ibs Mercury /hr = Ibs /dscf x dscf/min x 60 min/ hr

Ibs Mercury/10Btu = Ibs/dscf x F, Factor(dscf/10° Btu )

Mercury Fractions

Elemental Mercury Catch — mercury collected in the acidified hydrogen peroxide (HNOs-

' 0,
20.9% 108
20.9% - 02%

H,0,) and potassium permanganate (H,SO,-KMnOy,) impinger solutions.

Oxidized Mercury Catch — mercury collected in the aqueous potassium chloride (KCI)

impinger solution.

Particle-bound Mercury Catch — mercury associated with the particulate matter collected

in the front half of the sampling train.

Determination of Mercury Available from Coal

Ibs Mercury/hr = M(dry ) x 10°g % lbs Coal (wet)
w g Coal ug hr
Ibs Mercury/10 2 Btu = Ibs Mercury . 10" Btu
hr hr

Form 1020 (Rev. 5/97) 34

x (1 —Bws) moisture corr.
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EMISSION RATE CALCULATIONS

A pollutant emission rate (E), expressed as pounds of pollutant per million Btu heat input from
the fuel combusted can be calculated by several methods as follows:

1.

C=CJ/7000 where, C = pollutant concentration, 1b/dscf
¢, = pollutant concentration, grains/dscf

If fuel flow is monitored and the fuel combusted durmg the test is sampled and
analyzed for gross calorific value, then: -

= QuC x 10°
fuel flow rate (Ib/ hr) GCV

where, E = lbs per million Btu
GCV
Q,, = dry volumetric gas flow at standard conditions, dscf / hr

gross calorific value, Btu/1b

If an integrated gas sample is taken during the test and analyzed for %CO, or
%Q0,, dry basis by volume, with an Orsat gas analyzer, then

E = CF, -ﬂ or, E=CF 209 where,
(%CO,) (20.9 - %0,)

%CO, and %0, are expressed as percent; and, for example, for subbituminous
and bituminous coals:

F_ = a factor representing a ratio of the volume of carbon dioxide generated to the
calorific value of the fuel combusted, 1800 scf CO,/million Btu.

F = a factor representing a ratio of the volume of dry flue gases generated to the
calorific value of the fuel combusted, 9780 dscf/million Btu.

If fuel sample increments are taken and composited during the test and an ultimate
analysis is performed and the GCV is determined, then

(%
F = glx—(:‘lg—\f—g where, %C = carbon content by weight expressed as percent
[3.64 (%H) + 1.53 (%C) + 0.57 (%S) + 0.14 (%N) - 0.46 (%OZ)J 10°
= X
GVC

where, H, C, S, N, and O are content by weight of hydrogen, carbon, sulfur,
nitrogen, and oxygen (expressed as percent) respectively.

If fuels other than subbituminous and bituminous coals are fired, other F-factors
than those above will apply; and, if combinations of different fuels are fired, the
F-factors must be prorated according to the fraction of the total heat input derived
from each type of fuel. 55

Form 1023A [Rev. 7/97] © Mostardi-Platt Associates, Inc.












4.0 SAMPLING AND ANALYTICAL PROCEDURES
4.1 Test Methods

4.1.1 Speciated Mercury Emissions .

Speciated mercury emissions were determined via the draft “Standard Test Method for
Elemental, Oxidized, Particle-Bound, and Total Mercury in Flue Gas Generated from
Coal-Fired Stationary Sources (Ontario-Hydro Method)”, dated May 12, 1999.

The in-stack filtration (Method 17) configuration was utilized at the inlet and outlet test
locations. Figure 4-1 is the schematic of the Ontario-Hydro sampling train.

Figure 4-2 illustrates the sample recovery procedure. The analytical scheme was per
Section 13.3 of the Ontario-Hydro Method.

Mostardi Platt Project 94403 18 © Mostardi-Platt Associates, Inc.






Speciated Mercury Sampling Train
Equipped with In—=Stack Filter
Ontario Hydro Method

Check Val
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th lee x  xl x % x % x x x % - 4 x
—probe X X X X X X X X X XN\X X X X X
With In—Stack Filter v ) \J\
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4.1.2 Fuel Samples 7
Fuel samples were collected by composite sampling. Three samples were collected at
equally spaced intervals during each speciated mercury sampling run. Each set of three
samples was composited into a single sample for each sample run. Sample analysis was
conducted according to the procedures of ASTM D3684 and ASTM D4208.

4.2 Procedures for Obtaining Process Data
Plant personnel were responsible for obtaining process-operating data. The process data
presented in Table 3-6 was continuously monitored by the facility. Process data was
averaged over the course of each sample run.

4.3 Sample Identification and Custody
The chain-of-custody for all samples obtained for analysis can be found in Appendix E.

5.0 INTERNAL QA/QC ACTIVITIES

All sampling, recovery and analytical procedures conform to those described in the site
specific test plan. All resultant data was reviewed by the laboratory and Mostardi Platt
per the requirements listed in the QAPP and were determined to be valid except where
noted below.

5.1 QA/QC Problems
Reagent blanks are required to be less than ten times the detection limit or ten percent of
the sample values found. All reagent blank values met this criteria.

The train blank value for the KMnO,/H,SO, impinger at the outlet, Sample ID #030, was
more than 30% of the sample value obtained at this location for the KMnO,/H,SO,
fraction for Sample ID #024. The test results for this sample location have been qualified
per the QAPP.

5.2 QA Audits

5.2.1 Reagent Blanks
As required by the method, blanks were collected for all reagents utilized. The results of
reagent blank analysis are presented in Table 5-1.

Mostardi Platt Project 94403 21 © Mostardi-Platt Associates, Inc.






REAGENT BLANK ANALYSIS

Table 5-1

Mercury Detection Limit
Sample ID# Sample Fraction Contents (ng). (ng)
034 Front-half 0.1N HNOy/Filter <0.002 0.002
035 1 NKClI 1 N KClI 0.004 0.003
036 HNO,/H,0, HNO,/H,0, <0.002 0.002
037 KMnO,/H,SO, KMnO,/H,SO, 0.004 0.003

5.2.2 Blank Trains

As required by the method, blank trains were collected at both the inlet and stack
sampling locations. These trains were collected on November 2, 1999. The results of
blank train analysis are presented in Table 5-2.

Table 5-2
BLANK TRAIN ANALYSIS
Detection

Mercury Limit

Sample ID# Sample Fraction Contents (ng) (ng)
031, 032,033 | Front-half Filter <0.021 0.021
025 KClI impingers Impingers/rinse 0.482 0.03

028 KCI impingers Impingers/rinse 0.370 0.03
026 HNO;-H,0, impingers Impingers/rinse 0.124 0.04

029 HNO;-H,0, impingers Impingers/rinse <0.04 0.04

027 KMnO,/H,SO, impingers Impingers/rinse 0.246 0.03
030 KMnO,/H,SO, impingers Impingers/rinse 1.86 0.03

5.2.3 Field Dry Test Meter Audit
The field dry test meter audit described in Section 4.4.1 of Method 5 was completed pI‘lOI'
to the test. The results of the audit are presented in Appendix C.

Mostardi Platt Project 94403 22 © Mostardi-Platt Associates, Inc.






APPENDIX

Appendix A: Process Operating Data

Appendix B: Calculations

Appendix C: Raw Field Data and Calibration Data Sheets
Appendix D: Reduced Field Data Sheets

Appendix E: Sampling Log and Chain of Custody Records
Appendix F: Analytical Data Sheets

Appendix G: List of Participants
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Station: C } ) HV C(‘ GC.L

Unit: 3G o

Reviewed By:

Test Date: / / - l," qu

CEM

ccfh

oo \2300 (WoO 1500
Stack| Stack Flow (¢ ¢ ¢1) 87174/00885&6%;!2&2?06‘13 By | Av9- 88764048
Sl | TP (F) 336 | 336|335 333
Doct [ Or2eiy (%) 7.0 191 [ 9.2193
Wt | Carbon Dioxide (CO2(%) 12.3 i 17,9 112.¢

Mostardi Platt Project 91915
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Date: | [|-3)-49 Test Hours: | })30to /4 30| Operator B
Unit: #0 Load (MW):
2.0 3 MW 2oFpding Houy Repdings
Data Point Read From Hour 0 | Hour1 | Hour2 | Hour3 | Hour 4
Feeder 61 Coal Feeder Counter
(Total Pounds)
'Feeder 62 Coal Feeder Counter
(Total Pounds)
Feeder 63 Coal Feeder Counter i}
(Total Pounds)
Feeder 64 Coal Feeder Counter
(Total Pounds)
Feeder 65 Coal Feeder Counter
(Total Pounds)
Feeder 66 Coal Feeder Counter
(Total Pounds)
Feeder 67 Coal Feeder Counter
(Total Pounds) ‘
Fuel Samples (_7_( Yes [ ]No
Taken 100.86 | 101,23 | /0/.86
Fly Ash [] Yes. []No r’"}{,\ f°“%r ro“ﬂu-
Samples Taken

Mostardi Platt Project 91915

<S5
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ONTARIO HYDRO METHOD DATA ENTRY FORM
Field Data/Calculated Data

Company: Indiana-Kentucky Electric Corporation
Date: 11/2/99
Test Run: 1

Stack or Duct No.:  Unit 6 Precipitator Outlet

Start Time: 13:00
Stop Time: 15:15
Pb: 29.31 Inches Hg
Static -3.00 Inches H20
Ps: 29.08 Inches Hg Abs.
Vic: 179 ml + grams
iMn: 0.0000 gm
Test Time: 120 ( minutes
% 02: 6.00 %
% CO2: 13.00 %
% N2: 81.00 %
Delta H: 1.45 Inches H20
Cp: 0.831 Dimensionless - pitot
Tm: 72.25 °F
Sqrt P: 0.809 inches H20
Ts: 337.76 °F
Vm: 78.462 Cubic Feet
Dn: 0.245 Inches - nozzle
As: 300.00 Sq. Feet
Yd: 1.002 {Mcf
CF: N/A Process tons/hr
iHeat Input: N/A MM BTU/hr
lFd: N/A dscf/10° Btu
lFc: N/A scf/10° Btu
Vmstd: 76.678 cubic feet (dry)
Vwstd: 8.431 cubic feet (wet)
j|Bwo: 0.099
iiMd: 30.320 Ib/ib-mole (dry)
IIMs: 29.100 Ib/ib-mole (wet)
IExcess Air (%) 39.002
Vs: 55.810 fps
ACFM: 1004587.
DSCFM: 582401.
WSCFM: ) 646438
%l: 100.6 isokinetic variance
GR/ACF: -
GR/DSCF: ---
Ibs/hr -
) Ibs/ton prod.: N/A
Ibs/MM BTU: N/A Heat Input
Ibs/MM BTU: N/A 02 Basis
Ibs/MM BTU: N/A CO2 Basis
101
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MOISTURE, DILUENT AND MERCURY DATA

Company Indiana-Kentucky Electric Corpor Date: 11/2/99 Test Run:

Location: Unit 6 Precipitator Outlet

SILICA GEL FINAL WT.: 756.20 grams

SILICA GEL INITIAL WT.: 711.80 grams

DIFFERENCE: 44.40

FINAL IMPINGER WATER: 4743.70 mis.

INITIAL IMPINGER WATER: 4609.10 mis.

DIFFERENCE: 134.60

TOTAL WATER GAIN: 179.00

ITEM MERCURY (UG) = NET WT. (G)

FILTER: 1.257 0.000001257

PROBE WASH: 0.000 0.000000000
Particle-bound Total: 0.000001257

KCI: 6.516 0.000006516
Oxidized Total: 0.000006516

HNO,/H,0,: 0.894 0.000000894

KMNO,: 7.556 0.000007556
Elemental Total: 0.000008450

Orsat Analysis 1 2 3 Average

Carbon Dioxide: 13.00 13.00

Oxygen: 6.00 6.00
100

Mostardi Platt



ONTARIO HYDRO METHOD TRAVERSE DATA

Company: Indiana-Kentucky Electric Corporation Date: 11/2/99 TestRun: 1
Location: Unit 6 Precipitator Outlet
Sq. Root Volume : Stack | Meter ‘Meter | Vacuum
Point Ap Ap Time |cubicfeet | AH | Temp°F | Inlet°F |Outlet °F| in. Hg
1-1 0.50 0.707 13:00 80.00 1.10 336 77 64 4] 2.887
1-2 0.55 0.742 13:05 82.89 1.21 336 77 64 5| 2.232
1-3 0.60 0.775 13:10 85.12 - 1.31 337 72 64 5/ 3.151
1-4 0.75 0.866 13:15 88.27 1.64 337 71 63 5| 3.536
1-5 0.70 0.837 13:20 91.81 1.53 340 71 63 5| 3.374
1-6 0.70 0.837 13:25 95.18 1.53 341 70 64 5| 3.485
1-7 0.75 0.866 13:30 98.67 1.64 340 70 66 5| 3.505
1-8 - 1.00 1.000 13:35 102.17 2.19 341 71 67 5| 4.041
13:40 106.21 0.000
2-1 0.60 0.775 13:45 106.19 1.31 340 73 68 5] 3.223
2-2 0.60 0.775 13:50 109.41 1.31 340 75 68 5{ 3.190
2-3 0.74 0.860 13:55 112.60 1.62 338 75 68 5| 3.470
2-4 0.75 0.866 14:00 116.07 1.64 337 76 70 5| 3.545
2-5 0.66 0.812 14:05 119.62 1.45 337 76 71 5| 3.297
2-6 0.66 0.812 14:10 122.91 1.45 338 76 71 5| 3.258
2-7 0.77 0.877 14:15 126.17 1.69 336 76 72 5| 3.546
2-8 0.70 0.837 14:20 129.72 1.53 337 77 72 5| 3.462
14:25 133.18 0.000
3-1 0.81 0.900 14:35 133.19 1.77 336 77 73 5] 3.710
3-2 0.78 0.883 14:40 136.90 1.71 336 77 73 5| 3.613
3-3 0.66 0.812 14:45 140.51 1.45 336 77 73 5{ 3.318
3-4 0.55 0.742 14:50 143.83 1.21 336 78 73 5{ 3.032
3-5 0.55 0.742 14:55 146.86 1.21 337 78 75 5{ 3.050
3-6 0.50 0.707 15:00 149.91 1.10 338 78 73 5| 2.840
3-7 0.50 0.707 15:05 152.75 1.10 338 78 74 5| 2.904
3-8 0.47 0.686 15:10 155.66 1.03 338 79 74 5] 2.793
15:15 158.45 0.000
0.000
0.000
0.000
_. 1 0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.809 78.462 1.45 338 75 69 HHHHHE
72.25
99
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ONTARIO HYDRO METHOD DATA ENTRY FORM |
Field Data/Calculated Data

Company: l‘ndiana-Kentucky Electric Corporation
Date: 11/3/99
Test Run: 3

‘Stack or Duct No.:  Unit 6 Precipitator Inlet

Start Time: 11:15
Stop Time: 13:23

{Pb: 29.32 Inches Hg
[Static -11.40 Inches H20
[Ps: 28.48 Inches Hg Abs.
IVIc: 113 ml + grams

Mn: 0.0000 gm

Test Time: 120 minutes

% 02: 3.70 %

% CO2: 15.00 %

% N2: 81.30 %

Delta H: 0.39 Inches H20

Cp: 0.830 Dimensionless - pitot
Tm: 47.21 °F

Sqrt P: 0.584 Inches H20

Ts: 719.96 1°F

Vm: 40.590 Cubic Feet
iDn: 0.237 inches - nozzle
As: 400.00 Sq. Feet

Yd: 1.000 Mcf

CF: N/A Process tons/hr
iHeat Input: N/A MM BTU/hr
IFd: N/A dscf10° Btu
[Fe: N/A scf/10° Btu
Vmstd: 41.447 cubic feet (dry)
Vwstd: 5.341 cubic feet (wet)
Bwo: 0.114 )
iMd: 30.548 Ib/b-mole (dry)
EMs: 29.116 Ib/tb-mole (wet)
IExcess Air (%) 20.830

Vs: 49.415 fps

ACFM: 1185969.
{DSCFM: 447509. .
WSCFM: 505178

%l: 100.8 isokinetic variance
GR/ACF: ---

GR/DSCF: ---

. jlbs/hr -
ilbs/ton prod.: N/A
{Ibs/MM BTU: N/A Heat Input
ilbs/MM BTU: N/A 02 Basis
{Ibs/MM BTU: N/A CO2 Basis
9’/
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* MOISTURE, DILUENT AND MERCURY DATA

Company Indiana-Kentucky Electric Corpor Date: 11/3/99 Test Run:

Location: Unit 6 Precipitator Inlet

SILICA GEL FINAL WT.: 754.40 grams

SILICA GEL INITIAL WT.: 743.10 grams

DIFFERENCE: 11.30

FINAL IMPINGER WATER: 4614.60 mls.

INITIAL IMPINGER WATER: 4512.50 mils.

DIFFERENCE: 102.10

TOTAL WATER GAIN: 113.40

ITEM MERCURY (UG) = w

FILTER: 0.005 0.000000005

PROBE WASH: 0.000 0.000000000
Particle-bound Total: 0.000000005

KCI: 3.846 0.000003846
Oxidized Total: 0.000003846

HNO,/H,0,: 1.130 0.000001130

KMNO,: 11.796 0.000011796
Elemental Total: 0.000012926

Orsat Analysis 1 2 3 Average

Carbon Dioxide: 15.00 15.00 15.00 15.00

Oxygen: 3.70 3.70 3.70 3.70
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ONTARIO HYDRO METHOD TRAVERSE DATA

Company: Indiana-Kentucky Electric Corporation Date: 11/3/99 Test Run: 3
Location: Unit 6 Precipitator Inlet
Sg. Root Volume Stack Meter | Meter | Vacuum

Point Ap Ap Time |cubicfeet | AH | Temp°F | Inlet°F |Outiet °F| in.Hg
1-1 0.36 0.600 11:15 33.88 0.41 724 43 42 5] 1.790
1-2 0.32 0.566 11:20 35.67 0.37 729 44 42 5| 1.610
1-3 0.30 0.548 11:25 37.28 0.35 729 45 42 5| 1.490
1-4 0.35 0.592 11:30 38.77 0.40 730 46 43 5{ 1.680
11:35 40.45 0.000
2-1 0.36 0.600 11:37 40.75 0.41 720 47 44 6] 1.650
2-2 0.32 0.566 11:42 42.40 0.37 726 47 44 6] 1.650
2-3 0.32 0.566 11:47 44.05 0.37 727 48 44 6] 1.700
2-4 0.30 0.548 11:52 45.75 0.35 718 48 44 6] 1.600
11:57 47.35 0.000
3-1 0.37 0.608 11:59 47.70 0.40 720 49 45 7.5{ 1.700
3-2 0.30 0.548 12:04 49.40 0.35 715 49 45 7.5} 1.600
3-3 0.30 0.548 12:09 51.00 0.35 715 50 46 7.5 1.600
3-4 0.33 0.574 12:14 52.60 0.38 714 50 46 7.5| 1.680
12:19 54.28 0.000
4-1 0.40 0.632 12:21 54.56 0.46 715 50 46 9.5{ 1.840
4-2 0.35 0.592 12:26 56.40 0.40 714 50 47 9.5| 1.700
4-3 0.30 0.548 12:31 58.10 0.35 716} 50 47 9.5{ 1.700
4-4 0.30 0.548 12:36 59.80 0.35 715 50 47 9.5! 1.650
12:41 61.45 0.000
5-1 0.35 0.592 12:42 61.75 0.40 715 50 47 10} 1.650
5-2 0.37 0.608 12:47 63.40 0.42 718 50 48 10} 1.850
5-3 0.37 0.608 12:52 65.25{ 0.42 719 50 48 10} 1.750
5-4 0.35 0.592 12:57 67.00 0.40 720 50 48 10| 1.650
13:02 68.65 0.000
6-1 0.43 0.656 13:03 68.95 0.49 714 51 48 11} 1.850
6-2 0.33 0.574 13:08 70.80 0.38 720 50 48 11} 1.740
6-3 0.36 0.600 13:13 72.54 0.41 724 50 48 11} 1.760
6-4 0.36 0.600 13:18 74.30 0.41 722 51 49 11} 1.700
13:23 76.00 0.000
-0.000
0.000
0.000
0.000
0.000
B 0.000
0.000
0.000
0.584 40.590 0.39 720 49 46 HHHHHE

47.21
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Mostardi Platt

ONTARIO HYDRO METHOD DATA ENTRY FORM
Field Data/Calculated Data

Company: Indiana-Kentucky Electric Corporation
Date: 11/3/99
Test Run: 2

Stack or Duct No.:  Unit 6 Precipitator Inlet

Start Time: 8.00
Stop Time: 10:10

IPb: . 29.32 Inches Hg
|iStatic -11.40 Inches H20
iPs: 28.48 Inches Hg Abs.
Vic: 118 ml + grams

Mn: 0.0000 gm

Test Time: 120 minutes

% O2: 3.80 %

% CO2: 15.00 %

% N2: 81.20 %

iDelta H: 0.40 Inches H20

Cp: 0.830 Dimensionless - pitot
Tm: 38.25 °F

Sqrt P: 0.587 Inches H20

Ts: 724.79 °F

Vm: 40.600 Cubic Feet

Dn: 0.237 Inches - nozzle
As: 400.00 8q. Feet

Yd: 1.000 Mcf

CF: N/A Process tons/hr
iHeat Input: N/A MM BTU/hr
lFd: N/A dscf/10° Btu
IFc: N/A scf/10° Btu
Vmstd: 42.203 cubic feet (dry)
Vwstd: 5.548 cubic feet (wet)
Bwo: 0.116
iMd: 30.552 Ib/ib-mole (dry)
IMs: 29.094 Ib/Ib-mole (wet)
IExcess Air (%) 21.546

Vs: 49.768 fps

ACFM: 1194427.
iDSCFM: 447830.

WSCFM: 506705

%l: 102.6 isokinetic variance
GR/ACF: ---

GR/DSCF: ---

Ibs/hr -
jlbs/ton prod.: N/A
lIbs/MM BTU: N/A Heat Input
{Ibs/MM BTU: N/A 02 Basis
lIbs/MM BTU: N/A CO2 Basis
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MOISTURE, DILUENT AND MERCURY DATA

Company Indiana-Kentucky Electric Corpor Date: 11/3/99 Test Run:

Location: Unit 6 Precipitator Inlet

SILICA GEL FINAL WT.: 776.50 grams B
SILICA GEL INITIAL WT.: 767.70 grams
DIFFERENCE: 8.80
FINAL IMPINGER WATER: 4837.50 mis.
INITIAL IMPINGER WATER: 4728.50 mis.
DIFFERENCE: 109.00
TOTAL WATER GAIN: 117.80
TEM MERCURY (UG) =  NEIWT.(G)
FILTER: 0.018 0.000000018
PROBE WASH: 0.000 0.000000000
Particle-bound Total: 0.000000018
KCI: 4.086 0.000004086
Oxidized Total: 0.000004086
HNO,/H,0,: 1.020 0.000001020
KMNO,: 11.696 0.000011696
Elemental Total: 0.000012716
Orsat Analysis 1 2 3 Average
Carbon Dioxide: 15.00 15.00 15.00 15.00
Oxygen: 3.80 3.80 3.80 3.80
92
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ONTARIO HYDRO METHOD TRAVERSE DATA

Company: Indiana-Kentucky Electric Corporation Date: 11/3/99 Test Run: 2
Location: Unit 6 Precipitator Inlet
Sq. Root Volume Stack Meter ‘Meter | Vacuum
Point Ap CAp Time |cubicfeet| AH | Temp°F | Inlet°F |Outlet°F| in.Hg
1-1 0.34 0.583 8:00 90.31 0.39 718 34 32 5{ 1.690
1-2 0.33 0.574 8:05 92.00 0.38 724 35 33 5{ 1.700
1-3 0.30 0.548 8:10 93.70f 0.34 723 36 33 5| 1.630
1-4 0.33 0.574 8:15 95.33 0.38 725 37 34 5{ 1.640
8:20 96.97 0.000
2-1 0.36 0.600 8:22 97.17 0.41 720 38 34 5| 1.630
2-2 0.33 0.574 8:27 98.80 0.38 727 38 35 5{ 1.600
2-3 0.30 0.548 8:32 100.40 0.35 728 40 35 5] 1.600
2-4 0.35 0.592 8:37 102.00 0.40 728 40 36 5] 1.800
8:42 103.80 0.000
3-1 0.36 0.600 8:44 104.05 0.41 720 40 36 6.5; 1.700
3-2 0.35 0.592 8:49 105.75 0.40 728 40 36 6.5] 1.700
3-3 0.30 0.548 8:54 107 .45 0.35 732 40 36 6.5| 1.600
3-4 0.33 0.574 - 8:59 109.05 0.38 732 40 37 6.5] 1.630
9:04 110.68 0.000
4-1 0.45 0.671 9:06 110.85 0.52 724 41 37 8| 1.950
4-2 0.39 0.624 9:11 112.80 0.45 728 41 37 8| 1.800
4-3 0.30 0.548 9:16 114.60 0.35 726 41 38 8] 1.630
4-4 0.30 0.548 9:21 116.23 0.35 726 41 38 8} 1.570
9:26 117.80 0.000
5-1 0.36 0.600 9:28 118.08 0.41 721 41 38 8} 1.720
5-2 0.36 0.600 9:33 119.80 0.41 726 41 38 8} 1.690
5-3 0.35 0.592 9:38 121.49 0.40 725 41 38 8{ 1.750
5-4 0.35 0.592 9:43 123.24 0.40 725 42 39 8| 1.760
9:48 125.00 0.000
6-1 0.43 0.656 9:50 125.43 0.49 720 42 39 10{ 1.870
6-2 0.33 0.574 9:55 127.30 0.38 721 42 39 10| 1.630
6-3 0.33 0.574 10:00 128.93 0.38 723 43 40 10} 1.600
6-4 0.35 0.592 10:05 130.53 0.40 725 44 40 10} 1.710
10:10 132.24 0.000
-0.000
0.000
0.000
0.000
0.000
B 0.000
0.000
0.000
0.587 40.600 0.40 725 40 37 HHHHH
38.25
91
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ONTARIO HYDRO METHOD DATA ENTRY FORM
pN Field Data/Calculated Data

Company: Indiana-Kentucky Electric Corporation
Date: 11/2/99
Test Run: 1
Stack or Duct No.:  Unit 6 Precipitator Inlet -
Start Time: 12:30
Stop Time: 14:41
{Pb: 29.28 Inches Hg
iStatic -11.20 Inches H20
iPs: 28.46 Inches Hg Abs.
IVIc: 122 ml + grams
Mn: 0.0000 gm
Test Time: 120 minutes
% 02: 3.90 %
% CO2: 14.80 %
% N2: 81.30 %
Delta H: 0.40 Inches H20
Cp: 0.830 Dimensionless - pitot
Tm: 55.00 °F
Sqrt P: 0.576 Inches H20
Ts: 719.79 °F
Vm: 41.940 Cubic Feet
iDn: 0.237 Inches - nozzle
As: 400.00 Sq. Feet
Yd: 1.000 Mcf
{CF: N/A Process tons/hr
{Heat Input: N/A MM BTU/hr
lFd: N/A dscf/10° Btu
IFe: N/A scf/10° Btu
Vmstd: 42.121 cubic feet (dry)
Vwstd: 5.751 cubic feet (wet)
iBwo: 0.120
EMd: 30.524 Ib/ib-mole (dry)
IMs: 29.019 Ib/ib-mole (wet)
IIExcess Air (%) 22.206
Vs: 48.865 fps
ACFM: 1172756.
IDSCFM: 439210.
WSCFM: 499177
%l: 104.4 isokinetic variance
GR/ACF: -
GR/DSCF: -
ilbs/hr -
iibs/ton prod.: N/A
libs/MM BTU: N/A Heat Input
l1bs/MM BTU: N/A 02 Basis
{Ibs/MM BTU: N/A CO2 Basis
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MOISTURE, DILUENT AND MERCURY DATA

Company Indiana-Kentucky Electric Corpor Date: 11/2/99 Test Run:
Location: Unit 6 Precipitator Inlet

SILICA GEL FINAL WT.: 702.20 grams o

SILICA GEL INITIAL WT.: 692.10 grams

DIFFERENCE: 10.10

FINAL IMPINGER WATER: 4819.80 mis.

INITIAL IMPINGER WATER: 4707.80 mis.

DIFFERENCE: 112.00

TOTAL WATER GAIN: 122.10

ITEM MERCURY (UG) = NET WT. (G)

FILTER: 0.452 0.000000452

PROBE WASH: 0.000 0.000000000
Particle-bound Total: 0.000000452

KCI: 2.656 0.000002656
Oxidized Total: 0.000002656

HNO,/H,0,: 0.756 0.000000756

KMNO,: 11.896 0.000011896
Elemental Total: 0.000012652

Orsat Analysis 1 2 3 Average

Carbon Dioxide: 14.80 14.80 14.80

Oxygen: 3.90 3.90 3.90
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ONTARIO HYDRO METHOD TRAVERSE DATA

Company: indiana-Kentucky Electric Corporation Date: 11/2/99 Test Run: 1
Location: Unit 6 Precipitator Inlet
$q. Root : Volume Stack Meter | Meter | Vacuum

~ _Point Ap - Ap Time {cubic feet AH Temp °F | Inlet °F | Outlet °F| - in. Hg
1-1 0.34 0.583 12:30 44.34 0.41 723 53 52 1] 1.660
1-2 0.30 0.548 12:35 46.00 0.36 726 55 53 1] 1.500
1-3 0.30 0.548 12:40 47.50 0.36 723 56 53 1] 1.800
1-4 0.33 0.574 12:45 49.30 0.40 720 57 53 1] 1.750
12:50 51.05 0.000
2-1 0.35 0.592 12:53 51.71 0.42 720 57 54 41 1.640
2-2 0.31 0.557 12:58 53.35 0.37 720 58 54 4} 1.900
2-3 0.30 0.548 13:03 55.25 0.36 721 59 54 4] 1.650
2-4 0.30 0.548 13:08 56.90 0.36 720 59 55 4] 1.700
13:13 58.60 0.000
3-1 0.39 0.624 13:15 59.30 0.47 715 58 54 6{ 1.800
3-2 0.32 0.566 13:20 61.10 0.38 715 59 55 6] 1.750
3-3 0.30 0.548 13:25 62.85 0.36 720 57 54 6] 1.650
3-4 0.32 0.566 13:30 64.50 0.38 720 56 54 6] 1.800
13:35 66.30 0.000
4-1 0.43 0.656 13:37 66.70 0.52 718 56 54 81 1.950
4-2 0.36 0.600 13:42 68.65 0.43 718 56 54 8{ 1.850
4-3 0.30 0.548 13:47 70.50 0.36 719 56 53 8{ 1.700
4-4 0.30 0.548 13:52 72.20 0.36 719 56 53 8! 1.800
13:57 74.00 0.000
5-1 0.33 0.574 13:59 74.63 0.40 715 56 53 8.5] 1.670
5-2 0.33 0.574 14:04 76.30 0.40 720 57 54 8.5 1.700
5-3 0.35 0.592 14:09 78.00 0.42 722 56 53 8.5| 1.900
5-4 0.30 0.548 14:14 79.90 0.36 721 57 54 8.5| 1.450
14:19 81.35 0.000
6-1 0.43 0.656 14:21 81.70 0.52 718 56 53 10} 2.000
6-2 0.33 0.574 14:26 83.70 0.40 720 56 53 10 1.750
6-3 0.33 0.574 14:31 85.45 0.40 720 55 52 10} 1.750
6-4 0.34 0.583 14:36 87.20 0.41 722 55 53 10{ 1.820
14:41 89.02 0.000
0.000
0.000
0.000
0.000
0.000
~ 0.000
0.000
0.000
0.576 41.940 0.40 720 57 54 HHEHE

55.00
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VOLUME METERING SYSTEM FIELD AUDIT

Date: 10-01-99 Name: Rich Russ

EPA Control Module No.: E35 Ambient Temperature: 67  °F

Calibration (Y): 1.002 Barometric Pressure:  29.44 "Hg
Delta H: 1.893
Time Gas Meter Reading/Gas Meter Temperature
unN 32 (Minutes) | (Cubic Feet) Inlet (°F) Outlet (°F) Yc (Calculated)
0 53.932 70 67
1 10 61.386 72 68 1.016
Vm= 7.454 Avg= 69.25 529.25
0 61.386 72 68
2 10 68.849 75 69 1.016
Vm= 7.463 Avg= 71.00 531.00
0 68.849 74 69
3 10 76.307 76 69 1.018
Vm= 7.458 Avg=  72.00 532.00
voo 10 \/W Limit:  0.97Y <Yc< 1.03Y
Vm ¥ 0.0319Tm
Limit: 0972 <Yc< 1.032
Calc. Delta H @ = 0.0319 (Delta HY(Tm)(100)  (From Calibration Data) =  1.945 -
Pbar(Y?*)(Vm?)
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Date:

EPA Control Module No.:

10-04-99

VOLUME METERING SYSTEM FIELD AUDIT

Name: Rich Russ

E26 Ambient Temperature: 64 °F

Calibration (Y): 1 Barometric Pressure: 29.68 "Hg
Delta H: 1.857
#VALUE!
Time Gas Meter Reading/Gas Meter Temperature
Run No. (Minutes) | (Cubic Feet) Inlet (°F) Outlet (°F) Ye (Calculated)
0 20.401 74 69
1 10 28.010 77 69 0.994
Vm= 7.609 Avg= 7225 532.25
0 28.010 75 69
2 10 35.540 77 69 1.005
Vm= 7.530 Avg= 72.50 532.50
0 35.540 78 70
3 10 43.051 79 70 1.009
Vm= 7.511 Avg= 7425 534.25
_ 10 Pbar Limit:  0.97Y <Yc< 1.03Y
Vm ¥ 0.0319Tm
Limit: 0970 <Yc< 1.030

Calc. Delta H @ = 003 1 9 (Delta H)(Tm)(lOO) (From Calibration Data) =
Pbar(Y*)(Vm?)

1.877
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM
(FOR K-TYPE THERMOCOUPLES)

EPA Control Module Number: E35 Name: Rich Russ
Ambient Temperatu 68 °F Date: 11-04-99
Model 1061; S/N: A20821 Reference Source (T/C Calibrator): Transmation, Inc.

Date of Calibration Verification: 10/18/94

Primary Standards Directly Traceable to
National Institute of Standards and Technology (NIST)

Reference® Test
Source Thermometer Temperature
Temperature, (°F) Temperature, (°F) Difference,” %
50 48 0.392
100 98 0.357
150 148 0.328
200 199 0.152
250 249 0.141
300 299 0.132
350 349 ' 0.123
400 400 0.000
450 450 0.000
500 500 0.000
550 550 0.000
600 600 0.000
650 650 0.000
700 700 0.000
800 801 0.079
900 901 0.074
1000 , 1001 0.068
1100 1101 0.064
1200 1201 0.060
-~ “Every (50°F) for each reference point.

(Ref. Temp., °F +460) - (Test Therm. Temp., °F + 460)
Ref. Temp., °F + 460

79
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM
(FOR K-TYPE THERMOCOUPLES)

EPA Control Module Number: E35 Name: Rich Russ
Ambient Temperatu 62 °F Date: 10-01-99
Model 1061; S/N: A20821 Reference Source (T/C Calibrator): Transmation, Inc.

Date of Calibration Verification: 10/18/94

Primary Standards Directly Traceable to

National Institute of Standards and Technology (NIST)

Reference’ | Test . G
e _: ,S'our.ftii:ei o o Tﬁeﬁi!oﬂ!?ﬁ?f | Temperature
__ Temperature,(F) |  Temperature (F) |  Difference; %

50 50 0.000
100 98 0.357
150 148 0.328
200 198 0.303
250 248 0.282
300 298 0.263
350 348 0.247
400 398 0.233
450 4438 0.220
500 498 0.208
550 549 0.099
600 599 0.094
650 649 0.090
700 699 0.086
800 799 0.079
900 899 0.074
1000 1000 0.000
1100 1100 0.000
1200 1200 0.000
~*Every (50°F) for each reference point.

(Ref. Temp., °F +460) - (Test Therm. Temp., °F +460)
Ref. Temp., °F + 460

*100<=1.5%
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM
(FOR K-TYPE THERMOCOUPLES)

EPA Control Module Number: E26 Name: Rich Russ
Ambient Temperatu 68 °F Date: 11-04-99
Model 1061; S/N: A20821 Reference Source (T/C Calibrator): Transmation, Inc.

Date of Calibration Verification: 10/18/94

Primary Standards Directly Traceable to

National Institute of Standards and Technology (NIST)

 Test
‘Thermometer  Temperatu
rature, emperature, (F) |  Difference’ %
50 51 0.196
100 101 0.179
150 151 0.164
200 , 202 0.303
250 252 0.282
300 302 0.263
350 352 ; 0.247
400 402 0.233
450 451 0.110
500 501 0.104
550 551 0.099
600 602 0.189
650 652 0.180
700 702 0.172
800 802 0.159
900 902 0.147
1000 - 1002 0.137
1100 1102 0.128
1200 1202 0.120
~ *Every (50°F) for each reference point.

(Ref. Temp., °F +460) - (Test Therr_n. Temp., °F +460)
Ref. Temp., °F + 460

*100<=1.5%
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM
(FOR K-TYPE THERMOCOUPLES)

EPA Control Module Number: E26 Name: Rich Russ
Ambient Temperatu 69 °F Date: 10-04-99
Model 1061; S/N: A20821 Reference Source (T/C Calibrator): Transmation, Inc.

Date of Calibration Verification: 10/18/94

Primary Standards Directly Traceable to
National Institute of Standards and Technology (NIST)

Reference® ~ Test
Source . ~ Thermometer :
_Temperature, (F) | Temperature, (F)
50 52
100 101
150 151
200 203
250 253
300 303
350 352
400 402
450 451
500 501
550 552
600 603
650 653
700 702
800 802
900 901
1000 1002
1100 1102
1200 1202
~*Every (50°F) for each reference point.

(Ref. Temp., °F +460) - (Test Therm. Temp., °F + 460)
Ref. Temp., °F + 460

*100<=15%
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Nozzle Calibration

Date: 11/2/00

Analyst: AJD

R

DWG-AN2 (indnozzl.xls)

Nozzle ID No.:

Set 1

Pre Test

0.245

0.244

0.245

0.245

Post Test

~ <L <L <

Average

0.245

7S

© Mostardi-Platt Associates, Inc.



Nozzle Calibration

Date: 11/2/00

Analyst: AJD

DWG-AN2 (indnozzl.xls)

\

A\

74

Nozzle ID No.:

Set 1 #2

Pre Test

0.236

0.236

0.237

0.237

~ << W <

Post Test

Average

0.237

© Mostardi-Platt Associates, Inc.



Pitot Tube Calibration Data

Calibration Pitot Tube: Type: HEMI STD Size (OD): 1/4" Pitot ID #: 16018

Type "S" Pitot Tube ID Numbe 420 (1/4") Cp(std) = 0.99

Calibration Date: 12/4/1997 Performed By: M. Mclntyre

P4, (in.) H,O A-Side Calibration

Set Value | Read Value P, (in.) H,0 Cos)' DEV.
0.25 0.27 0.39 0.829 - 0.000
0.55 0.55 0.78 0.830 0.001
0.85 0.85 1.20 0.831 0.002
1.00 1.05 1.50 0.828 0.001
2.00 2.00 - 2.85 0.829 0.000
3.00 3.00 430 0.827 0.002

Average 0.829 0.001
P, (in.) H,O B-Side Calibration

Set Value | Read Value P,, (in.) H,0 Cus’ DEV.’
0.25 0.26 0.37 0.830 0.001
0.55 0.55 0.78 0.830 0.001
0.85 0.85 1.20 0.831 0.001
1.00 1.05 1.50 0.828 0.003
2.00 2.00y 2.80 0.837 0.005
3.00 3.00 425 0.832 0.000

Average 0.831 0.002

Co(A) - Go(B)= 0002 (mustbe < 0.01)

A Psld
A Ps

2Cus) = Cp(sd) *DEV = Cps) — Cp, (must be < 0.01)

73
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Pitot Tube Calibration Data

Calibration Pitot Tube: Type: HEMI STD Size (OD): 1/4" Pitot ID #: 16018

Type "S" Pitot Tube ID Numbe 434 (1/4") Cp(std) = 0.99

Calibration Date: 12/4/1997 Performed By: M. Mclntyre

Py, (in.) H,O A-Side Calibration

Set Value | Read Value P,, (in.) H,0 Cos’ DEV.’
0.25 0.27 0.39 0.829 0.001
0.55 0.55 0.78 0.830 0.000
0.85 0.85 1.20 0.831 0.000
1.00 1.05 1.50 0.828 0.002
2.00 2.00 2.80 0.837 0.006
3.00 3.00 430 0.827 0.003

Average 0.830 0.002
Py, (in.) H,O B-Side Calibration

Set Value | Read Value P, (in.) H,O Cos) DEV.”
0.25 0.26 0.37 0.830 0.001
0.55 0.55 0.78 0.830 0.001
0.85 0.85 1.20 0.831 0.001
1.00 1.05 1.50 0.828 0.003
2.00 2.00 2.80 0.837 0.005
3.00 3.00 4.25 0.832 0.000

Average 0.831 0.002

Co(A)- Go(B)= 0001 (mustbe< 0.01)

A Psr.l
A Ps

*Cocs) = Cpisud) *DEV = Cps) — Cp, (must be < 0.01)

72
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CALIBRATION PROCEDURES

PITOT TUBES

~ .

The pitot tubes used during this test program are fabricated according to the specification
described and illustrated in the Code of Federal Regulations, Title 40, Part 60, Appendix A,
Methods 1 through 5 as published in the Federal Register, Volume 42, No. 160; hereafter
referred to by the appropriate method number. The pitot tubes comply with the alignment
specifications in Method 2, Section 4; and the pitot tube assemblies are in compliance with
specifications in the same section.

Pitot tube assemblies are calibrated in accordance with Method 2, Section 4, against a
standard hemispherical pitot utilizing a wind tunnel meeting the specification in Method 2,
Section 4.1.2. ‘

NOZZLES

The nozzles are measured according to Method 5, Section 5.1.

TEMPERATURE SENSING DEVICES
The potentiometer and thermocouples are calibrated against a mercury thermometer in a

calibration well. Alternatively, readings are checked utilizing a NBS traceable millivolt
source.

- DRY GAS METERS
The test meters are calibrated according to Method 5, Section 5.3 and “Procedures for

Calibrating and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin
and R.T. Shigehara, March 10, 1978.

ANALYTICAL BALANCE

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303
weights manufactured by F. Hopken and Son, Jersey City, New Jersey.

Form 1056A [Rev. 6/97] ,7 1 © Mostardi-Platt Associates, Inc.
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