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FOSSIL ENERGY RESEARCH CORP.
ISOKINETIC TEST DATA SUMMARY
Test Program Information
Client Ameren| Data input by MDM
Plant/Unit Meramec 4 Method| Ontario Hydro
Sample Location]  ESP 4C Inlet|] Stack Area, ft? 204.75
Fuel Bit Coal| Sample Train ID 5-WCS
Fuel F-factor, dscf/MMBtu 9780| Meter factor, Y p 0.983
Ref Temp, F 68
Pre-test Information
Test Number 2-Inlet 3-Inlet 4-Inlet Average
Pitot Factor, C, 0.84 0.84 0.84 -
Barometric Pressure, in Hg 29.50 29.50 29.40 -
Sample Time, min 125 125 125 -
. _ Nozzle Diameter, in 0.185 0.185 0.185 -
Sample Train Data
Meter Volume, acf 58.950 53.480 45.710 -
Static Pressure, iwg -16.00 -15.00 -12.00 -14.33
AP, iwg 0.9527 0.7187 0.5920 0.7545
AH, iwg 0.85 0.64 0.54 0.68
Meter Temp, F 99.7 111.0 99.6 103.4
Stack Temp, F 337.1 341.2 334.5 337.6
Water collected, g 140.3 116.6 107.4 121.4
0., % 6.61 6.82 6.43 6.62
CO,, % 12.13 12.21 11.80 12.05
_ Start time/stop time 1010/1224 1401/1635 0745/0959
Sample Train Results
Std Sample Vol, dscf 54.009 48.002 41.712 47.908
Std Sample Vol, m"3 1.529 1.359 1.181 1.357
Std Moisture Vol, dscf 6.622 5.504 5.069 -
Moisture, % 10.92% 10.29% 10.84% 10.68%
Dry Molecular Weight 30.21 30.23 30.14 -
Wet Molecular Weight 28.87 28.97 28.83 28.89
Stack Gas Velocity, ft/s 69.09 59.98 54.23 61.10
Stack Gas Flow, wacfm 848748 736886 666185 750606
Stack Gas Flow, dscfm 474084 413491 376249 421275
Isokinetic Ratio, % 99.99 101.89 97.30 -
Mercury catch, u
Particulate 9.3 10 5.4 8.23
Oxidized 0.6 1.5 1.8 1.30
Elemental 0.2 0.5 0.6 0.41
Total 10.1 11.9 7.8 '9.95
Mercury catch, ug/m*3
Particulate 6.08 7.36 4.57 6.07
Oxidized 0.39 1.07 1.56 1.01
Elemental 0.11 0.35 0.50 0.32 -
Total 6.59 8.78 6.63 7.33 -
Mercury catch, Ib/10" Bty
Particulate 5.42 6.65 4.02 5.41
Oxidized 0.35 0.97 1.37 0.90
Elemental 0.10 0.31 0.44 0.28
Total 5.87 7.94 5.83 6.55
Mercury, Ib/hr
Particulate 0.021 - 0.025 0.015 0.021
Oxidized 0.001 0.004 0.005 0.003
Elemental 0.000 0.001 0.002 0.001
Total 0.023 0.030 0.021 0.025

R709 Tables.xls Meramec Inlet
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FOSSIL ENERGY RESEARCH CORP.

ISOKINETIC TEST DATA SUMMARY

Test Program Information
Client Ameren| Data input by MDM
Plant/Unit Meramec 4 Method| Ontario Hydro
Sample Location Stack| Stack Area, ft* 247.4
Fuel Bit Coal| Sample Train ID 1-FERCo
Fuel F-factor, dscf/MMBtu 9780| Meter factor, Y p 1.001
Ref Temp, F - 68
Pre-test Information
Test Number 2-Stack 3-Stack 4-Stack Average
Pitot Factor, C, 0.84 0.84 0.84 -
Barometric Pressure, in Hg 29.30 29.30 29.20 -
Sample Time, min 120 120 120 -
Nozzle Diameter, in 0.184 0.184 0.185 -
Sample Train Data
Meter Volume, acf 92.069 93.700 81.350 -
Static Pressure, iwg -0.40 -0.40 -0.40 -0.40
AP, iwg 2.5716 2.3060 1.8964 2.2580
AH, iwg 2.17 2.18 1.73 2.03
Meter Temp, F 112.5 114.6 93.9 107.0
Stack Temp, F 322.9 325.8 301.8 316.8
Water collected, g 175.7 175.9 164.2 171.9
0,5, % 7.27 7.20 6.17 6.88
CO,, % 11.57 11.88 12.01 11.82
Start time/stop time 1010/1230 1400/1614 0747/0959
Sample Train Results
Std Sample Vol, dscf 83.683 84.857 76.080 81.540
Std Sample Vol, m"3 2.370 2.403 2.154 2.309
Std Moisture Vol, dscf 8.293 8.302 7.750 -
Moisture, % 9.02% 8.91% 9.25% 9.06%
Dry Molecular Weight 30.14 30.19 30.17 -
Wet Molecular Weight 29.05 29.10 29.04 29.06
Stack Gas Velocity, ft/s 110.32 104.57 . 93.62 102.84
Stack Gas Flow, wacfm 1637770 1552282 1389808 1526620
Stack Gas Flow, dscfm 983135 929443 852317 921632
Isokinetic Ratio, % 95.06 101.96 98.62 -
Mercury catch, ug
Particulate 0.015 0.008
Oxidized 14 4.1 2.7 2.70
Elemental 1.5 2.1 14 1.65
Total 2.8 6.2 4.1 4.36
Mercury catch, ug/m3
Particulate & 4
Oxidized 1.69 1.24 117
Elemental 0.87 . 0.65 0.71
___Total 1.19 2.57 1.89 1.88
- Mercury catch, Ib/10* Btu
Particulate 0.006 0.00
Oxidized 0.54 1.57 1.07 1.06
Elemental 0.57 0.81 0.57 0.65
Total 1.11 2.38 1.64 1.71
Mercury, Ib/hr
Particulate 0.00002 0.000
Oxidized 0.002 0.006 0.004 0.004
Elemental 0.002 0.003 0.002 0.002
Total 0.004 0.009 0.006 0.006

R709 Tables.xls Meramec Stack
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EMISSION CALCULATIONS

Sample Volume and Isokinetics

a. Sample gas volume, dscf
Vi aq = 0.03342V [P, + (H13.6)](T,o/ T-)(Y)
b. Water vapor volume, scf
Ve = 0.0472 V, (T, /528°R)
c. Moisture content, nondimensional
Buo = Vit (Vi stg + Viesid)
d. Stack gas molecular weight, Ib/lb mole

MW, = 0.44(% CO,) + 0.32(% O,) + 0.28 (% N,)
Mwwet = dety (1 - Bwo) + 18 (Bwo)

e. Absolute stack pressure, iwg
Ps = Py, + P,/13.6
f. Stack velocity, ft/sec

~ 29.92  28.95
V, =290 C, /APTs |Z222 x 2529
y p VAFES \J Ps MW

welt

g. Actual stack gas flow rate, wacfm
Q = (V5)(A,)(60)
h. Standard stack gas flow, dscfm

Qyy = Q(1 - B,,) (T,of/Ts)(Ps/29.92)
i Percent isokinetic

1732 x T, (V, o « 528'R
(1-8,,)8 x V, x Ps x Dn? Tror

V Particulate Emissions

a. Grain loading, gr/dscf

C =0.01543 (M/Vry 10)
b. Grain loading at 12% CO,, gr/dscf



c. Mass emissions, Ib/hr
M = C x Qsd x (60 min/hr)/(7000 gr/lb)
3. Gaseous Emissions, Ib/hr

MW, Ibilb mole
3%

X Qsd X 60 min/hr

M = ppm x 10°

where SV = specific molar volume of an ideal gas:
385.3 ft¥Ib mole for T, = 528°R
379.5 ft¥lb mole for T,,, = 520°R
4, Emissions Rates, Ib/10° Btu
a.  Fuel factor at 68°F, dsct/10° Btu at 0% O,

_ 10°[3.64(%H) + 1.53(%C) + 0.14(%N) + 0.57(%S) - 0.46(%0,, fuel)]
&8 HHV, Btullb

b. Fuel factor at 60°F
Feo = Fes (520°R/528°R)
c.  QGaseous emission factor

MW,
b1 g, 209
Ib mole SV 20.9-% 0,

Ib/108 Btu, = ppm, x 10 x

d. Particulate emission factor

11b X F x 20.9

(] - S e~
/107 Bl =Cx 550 or 209 -%0,

These calculations are routinely performed on FERCo’s computer.



Nomenclature:

A, = stack area, ft?
Buo = flue gas moisture content
C,20co2 = particulate grain loading, gr/dscf corrected to 12% CO,
C = particulate grain loading, gr/dscf
C, = pitot calibration factor, dimensionless
Dn = nozzle diameter, in.
F = fuel F factor, dscf/10° Btu at 0% O,
H = orifice pressure differential, iwg
I = % isokinetics
M, = mass of collected particulate, mg
M, = mass of emissions species i, Ib/hr
MwW = molecular weight of flue gas
MW, = molecular weight of species i:
~ NO,: 64
CO: 28
S0O,: 64
HC: 16
X = sample time, min.
AP = average velocity head, iwg = (727,)2
Poar = barometric pressure, in. Hg
Ps = stack absolute pressure, in. Hg
Psg = stack static pressure, iwg
Q = wet stack gas flow rate at actual conditions, wacfm
qsd = dry stack gas flow rate at standard conditions, dscfm
SV = specific molar volume of an ideal gas at std conditions, ft*/lb mole
Tm = meter temperature, °R
T,ot = reference temperature, °R
Ts = stack temperature, °R
V, = stack velocity, ft/sec
Vie = volume of liquid collected in impingers, mi
Vo = dry meter volume uncorrected, dcf
Vi s = dry meter volume at standard conditions, dscf
Vy s = volume of water vapor at standard conditions, scf

meter calibration coefficient



Date Operator
Sampling train Checked by
Site Used for runs

-

o o0 » w

10.

11.

12.

FOSSIL ENERGY RESEARCH CORP

23342 C SOUTH POINTE, LAGUNA HILLS, CA 92653

(714) 859-4466

C, (for S-type pitots)
P, (barometric pressure at location)
D, (nozzle diameter inches)

B, (moisture in gas stream, percent)
AVG AH
13.6
AH@ (pressure differential of orifice in meterbox, H,0)

Pm (barometric pressure at meter, in Hg) = +P,

stack static
pressure (H,0)

13.6
T, (average stack temperature, °R) = _____ °F + 460 =

P, (stack pressuré, inHg) = Py =

Tm (average meter temperature, °R = ambient + 20°F + 460 = — _°R

Mg (molecular weight of stack gas, dry, Ib/ilo mole)
= (0.44 x % CO,;) + (0.32 x %0, + [0.28 + % N,]

= (0.44 x ) + (0.32 x ) + (0.28 + )

M, (molecular weight of stack gas with water vapor, Ib/lb mole)
= [Mg x (1-By)] + (18 x B,] .
]

°R

]

= x (1-_ )1+ (18 x ,
K = (846.72) (D, (AH@) (C,) (181 [m, | [ P, ] [ T.:]
M,J P,..J 'r,j

K = (846.72) (_ L | N L | P ) )¢ )
K=____

AH = KAP

- Correlation Chart
AH | AP

K-Factor Calculation Form



Calculations to determine mercury as Ib/10"? Btu in fuel

Mercury =| Mercury |x| 1.E-06 | x (1-H.0) / HHV *1 1.E+12
Ib/10" Btu ppm dry Ib/Btu

Example, Meramec Test 3

8.9 =| 012 |x[1.E06]| x| 08945 |/ 12075 | * | 1.E+12
Ib/10"? Btu ppm dry Ib/Btu

Calculations to determine mercury as Ib/hr in fuel

Mercury =| Mercury |x|1.E-06 | x| (1-H0) X coal flow
Ib/hr ppm dry Ib/hr as-fired [

Example, Meramec Test 3

0.030 =| 0.12 |x|1.E-06]| x 0.8945 X 277430
Ib/hr ppm dry . Ib/hr as-fired

Calculations to determine gas flow rates from fuel input

Oxygen based »
Flow = | fuelflow [x| HHV | x| Fd-factor | x |20.9/(20.9-0,)| / 60 / 1,000,000
dscfm Ib/hr Btu/lb dscf/mmBtu min/hr

Example, Meramec Test 3 Stack
833,017 | = | 277430 |x| 12075 | x 9780 X 1.526 / 60 / 1,000,000

dscfm Ib/hr Btu/lb dscf/mmBtu min/hr
Carbon based :
Flow =| fuel flow [x| HHV | x Fc-factor | x 100/CO, /|. 60 / 1,000,000
dscfm Ib/hr Btu/lb dscf/mmBtu min/hr
Example, Meramec Test 3 Stack
845,951 | = | 277430 |x| 12075 | x 1800 X 8.418 / 60 / 1,000,000
dscfm Ib/hr Btu/lb dscf/mmBtu min/hr
FERCo R709 Tables.xls

10/11/1999 Mercury calcs



Calculations to determine mercury as Ib/10" Btu in gas
Mercury =| Mercury |/|Sample vol 2.20.E-09 9780 *120.9/(20.9-0,) 1.E+06
Ib/10" Btu ug/sample dscf Ib/ug f-factor dilution 10'%/10°
dscf/10° Btu correciton
Example, Meramec Test 3 Stack Total Mercury
5.350 =| 13.815 |/| 84.86 X 2.E-09 9780 / 1.526 1.E+06
Ib/10"™ Btu ug/sample dscf Ib/ug f-factor dilution 10'%/10°
dscf/10° Btu correciton
Calculations to determine mercury as Ib/hr in gas
Mercury | =] Mercury |/|Samplevol| x | 2.20.E-09 Gas flow | x 60
Ib/hr ug/sample dscf Ib/ug dscfm min/hr
Example, Newton Test 3 Stack Total Mercu
2.00E-02 |=| 13815 |/| 84.86 X | 2.20.E-09 929443 X 60
Ib/hr ug/sample dscf Ib/ug dscfm min/hr
FERCo R709 Tables.xls
10/11/1999 Mercury calcs 2



Data Tracking Log

Test Unit Morame € q
Test Dates 2 %

By Date
Mercury Gas Data
Data taken MM 2%
Data reduced MM FlA
Entered in spreadsheet MM (99
Field custody taken /D 2499
Lab data received - MM 10119
Lab data entered My |
Results prepared/summarized ~ MM /,
Results entered in report MM [4
Coal sample data
Lab data received A MM 7194
Lab data entered Mm /19
Results prepared/summarized MM 2199

Results entered in report M 7/11




Appendix B. Raw Field Data and Calibration Data Sheets

Sampling Data

Velocity Traverses

O, Meter Calibration

O, Meter Gas Certificates
Dry Gas Meter Calibration

Pitot Probe Calibration

R709-Meramec 4 Revised

B-1



VJPAH UOLBIUQO

ulw ‘ewy ejdwes
% @0
B 'pa1o9||00 Joje ;
Bmi 'sseid onelg
FRCOEREET
3 'dwe} yoeig
joe ‘joA el dweg
OMI‘H V]
omi‘dv
“Aq paxpaug ;
:kq pajejnofed
S1V.1OL/SIOVHIAY 1S3 _ Al /
~asdm 0N X2 /
g (K| AR PR = 7
palanoday Je}|i4 < 5 /Q 'AM) \JQ Wwo \
PepecT Jelid 2 " T * ! /
paienooay siabuidw) 4_ A \
papeo] siabuidw \
NOILYWHOANI 6m| "OVA ‘0 ino | o uj “¥3H agoud A dovis | 6m 6m| M (12019) | LNIOd
AQOLSNO 40 NIVHO 'SS34d diNl FETET A / \ HV dv INNTOA | 3WIL | 3TdWVS
JlLV1S 4 ‘S3HNLYHIAWAL / H31aw
\\ u\;c\,@ lepejew Jeyy
0Sé6e, . > SINFAWNOD] /S 0% 277 [/—LEoN®id
k 7eZ - } \ ) leloL ’ %m |7 . u) Yejewep ezzoN dVX VG| =HV
[el0}/DAY = %5 5@ &T leueiBw ejzzoN| ES julod/uiw ‘ewn ejdwes
A dois = 9] UiBUs) eqoig SEROC ©ole/IoloWEIp OIS
A vels = , VOTJOF  leersw eqoid @ - av ebeleny
IO/ bupesy HV ST = L (/A Zeuy Bupoeuuos oL, Col einjesadwe Jejey pawnssy|
FESETY FESETY = le Sﬁ Pouls 2000 [T esmeiedwa | XOBIS POWNSSY|
‘XO3HI NOLLVHSITVI H313W 1ST1-3Hd = AR w ~S do 'arond m.d 1BioM Jejnos|oN pawnssy
1se}-isod = g ‘ m M: “ DHV % % ‘8JNISION pawnssy
@I g IE\w.Nll M‘M@* 1s9)-a1d = . ﬂm L PA TSN [ 2= BMI 'eInssald YoBlS POWNsSsy
fenia] o NNJEA R} Ueb M PUBJ TP SIUSIU Fam <M= IW "ON Jele | Sl BHU] "eInsseld omjewoseg
‘SMO3HI MVIT ‘SLHOIIM HIONIdWI ‘04Nl LN3WdINO3 ‘Viva.1S31-34d
aLva / ONZ/LHVLS SWNTOA HILIW 12474 \\\),\\). 7 LNVLSISSV/HOLYH3HO
mm..t.«mm_n_im._. IN3Jignv NOLLIONOD 1Ss31 \\ N\ =7 DA AN NOILLVYOO1 31dWVS
—> 40 4|mc<a Y7 /70 QOHLAN ™ 777777 "ON 1s3L /> LNn /7 [T DT L TIT  AUNIovA

193ys ejeq buiidwes uonejoads Ainasay 0ipAH oueuQ

NOILVHOdHOO HOHVYIS3H ADHINT 1ISSOS




RV ST}

oG>I co:mEO

7\ ulW ‘ewy eidwes £ O% £ 51 / % VHhe AV QJ‘N.JK\
(79 %ol Uy I Vallo] | 072 L e | Wy [ SO CUe SO
M IR 5o A1 X[ Nal | 077, 3T WE VT T 521 | e[ 7] 7-
OR:\_ bmi 'ssaid onelg b.o wg \ﬁ. lﬂaw T& I@G JK? Quj\ Q@lﬁm Q\Wm\ 4).. — \h\ - ‘HJ ﬁW_M\ F : n\l
(A7) ERCMEYEET \_W —L aw TJli Q‘Qa Ovd\ 3 b \Nf@ N | T N “ ~ Tl
/ VB ELT dwerEs T | 22 rC | _Tul4h [z14 1, Uy | VT [0argse] S00) H-S
_ Sp'8G s onsuEs , /957 . Oth ¥ £ b5 5t [199e ! ¢ ywstol <0l
owHYl coPd 9 1 %79 99 1 _Tul 3t aS7 %4 19 | &t | ©& ICEL/ S
/" LTSh tway 9 1T VS Loy 9] 9blib | _AC | 090 [ CRC | Wb | VI Zesoiol ¢
N 7Aq PoRUD 19 12511 c9 Ty Hry AHS7C T 9 [ Q° V)TV B0 ¢
W Rapeemoes| = )15 | F M.Wy ) MIES GIZ O97 Cel WY | db" | L =] b
STVIOUSIOVHEAY 1531 7 ol BET TR IRy T IT | U096 ,1Gae [ V5 [ oh [ QS IR Ri0
2% grey 110 R 1TV 7% KGENEY /o [ D0y e
P I [ b | poll ¢L Y S$e O+ ¢ [0S T2 N \ @@no lel] \~
ﬂl \ pa1aAcoey Jaljig vav E v = ~Q$ bk K F M.U‘N. OL7 S S %9 W,.m\ o] G201 -
= ]y _ pepeotiena 9 ax W9 100U} S [lyx&) TS| K%' * Vi | Qeol] ¢~
'S/~ pelancosy siebudu] ES) '8 O~ TQQ [ (JTe B eo>v |t W S9ese] S0 Lo
A R A A T#: ] 01 vb ST, Q|2 | B 5B | 00%Ke 04l b1
NOILVIWHOSNI Bmj” “OVA %) 1n0 no uj HaLud 390Hd ﬁww._%. 6m| 6my M (40019) | LINIOd
AQOLSNJ 40 NIVHO ‘$S34d dil H3l3nw HV dv JNNTOA 3JNIL FdNVS
JlLVilS d ‘STHNLYHIdWIL H313W
§ k-\\ \w‘m\\\\ & i R
1 0 ‘SINIWWOO cL- ids ‘ON J8}i1d
o= m.wk 46 \ \ g”mu.mﬂ . .mv@..T?N, ‘uj c\oﬂ.ma_v o_NNoz“ u<x|_m.| =HY
_m~o~b>< G500 |eusiew ejzzoN| \f jujod/ujw ‘ewy e|dwes
A doig | g ~ ybuej eqoid ©0J8/I8}6WRIP %0BiS
A vels VO[y-oF feveisw eqoid 5 dv ebeleAy,
no/U| buipesy AV suL > (NA) ¢oul Bupoeuuoo uoye ﬂ al einjeiedwe] Jojo|y pewnssy
BRET JelN b ] 9§_ }.és poulen 090 O ,Tmm eJnjeiedwe | ¥oBIS PoINSSY
‘HO3HI zot. vH8aITvO 43.L3W LS31-34d \ 5 [ d.,:{wv S }&,N N dp ‘aloid UIA\ WBIaM Jejnosjopy pawnssy
i1se}-1s0d ~ = p - gl. 2 ‘ [N ® HV _ % '8JniSION PaWNSSY
% IM: Ibdnm 1se}-a1d M.O_N T = N\\WM - S TFAE m 1 hm, @w_ PA 1910 RS l/ Bmi 'eInsseld JOelS pawnssy
[emy ong E::om> i weEsm PUS) Ty 510610 Fam; S M~ ..m "ON JO19 [ &.m BH U] "einssald oulewoeg
g SIHDIEM GIONIGN *04NI LN3WdIND3 ‘VLVQ 1S31-38d
BHSINRNY 0 \MOG PP
Lo k2 JE 3va / ANZ/LYVLS SWNTOA H313W d \f\)\ INVLSISSV/HOLYHIdO
7 ) JYNLVEIJWEL INJIBWY 0) ])7’=k NOLIGNOO LsaL 7 ] T NOLLYOOT ITdWVS
! % 40 ._||mc<n_ I]WNII%JNVSFEE AT aﬂw_.mw._.r = i LINA = L7t W«m{?xw\ ALIIOVS

19ays ejeq buidwesg uoneroads Ainalapy olpAH oueluQ
NOILLYHOdHOO HOHV3S3H ADHIANIT 11SSOd




ho vevu Qul

o‘_Pf uoueluO

ulw ‘swy ejdwes
% %0
B "pa108||05 Jajep) .
bmi 'ssaid onels
4 ‘dwse) 8oy
3 GRS 0T N phoi| We L' [ 7%
OB '|OA e|dweg \\wﬁﬁ ] \\T,«Q_ Va @.:@%\ i = . \JW
OMH Y S 7 O | 200 [ nol Q9L Bl | he] Do | 63 | Fe'h || A
ow'd v > h'S ot | 7¢0l].59] Wz MU [ e [ b [° V] pol g%@ C -
fapeowd] *O)O] 4. | &9 £9 17To)]| v 097 QG7Z 1 9l% | M il IRY %2
*Aq pejejnoed -+ g i 1ol nit 9L 09 e [ A" R WO n-P
SIVI0U/S3DVHIAY 1531 N E \WW\V \QI1=ral 09T “O9C 1OV T ap 17 1] Ow b \AJN& bV
~ LAES I e [P @op| =
S I A I S Y )2/ L ) 1 i AW AN AN I TN
PR 019/~ | £ | b 29 T o0TIvorl 092 | oct [ 4ea [ @br[Bb' | hgpu| €N o
PP A £ 2.0 2 B AN 20/ e 74 077 FLeo oG 96 | C9pe] 2PN oo
PICREE] ToTR | & | 57 g 7RI T 7 | Q7¢ | Qg | ho [Ny [CORT 2N |~
Popeo siebuiduw) N IS 0\\. 32 01 G O§ P T\.W— A7 | 0 w@ A 1t1ﬁ-'
NOILYWHOSINI M "OVA %o ino no u| FETRTE] 380ud Novis | Bmi M M (Gi200) | 1NIOd
AQOLSND 40 NIVHO ‘Ss34d dWi H3alaw HV dv FNNTOA ANIL FdNVS
JlLVlS 4 ‘S3HNLYHIdNEL y3lan
\ \?
~TSINTWINOD "oN 101 /
lejol "u) ‘1e}ewelp ejzzoN| ‘ dvx =HY
[ejoi/bAY = . 8 > \, |euejew 8|zzoN \ iod/uiw ‘awy ejdwes
A doig = - YA / \}\Wml\ﬂ \ yibue| ooEn_.\ BOJB/IB}OWEIP %OBIS
I vels = - 9 / \ (YU V" eueeweqoid dv ebelery
No/| bupesy RV suiL = - X \ (N/A) ¢eu)| buposuuod :\oaw L eJnjesedwa | JBJON pPOWNSSY
118N 1910 = - > POYISWA00/%0 einjesedwa | %OBlS POWNSSY
‘XOJHO NOLLYHEITVYO H313W 1S31-3dd = - V 0 'alioid 1YDIOM JBINOSIOW pawnssy
is93-1sod = - ‘ \ OHV % ‘8INiSIO pawnssy
ise}-a1d - , - \ - PA ._Qos__ Bmi "ainssald XoeiS pawnssy
Ten ond WnRJBp WId ureb im (ORI \ *ON JejeN] BH"u| "einssaid oujewoleg
S RELLRTZER] _ ‘0Nl INIWdINO3 ‘VL¥d 1S31-3Hd
M ) &2 \m\ aiva / ANZ/LYVLS INNTOA H3LIN LNVLSISSV/HOLvH3dO
7 JHNLVHIdNTL INSISNY NOLLIONOD 1s3L NOLLYOO0T 31dWVS
4"_0 (_ 39vd QOHLIW — ) &~ (, "ON 1saL 1INN ALTIOVd
}o9ys ejeq bujdwesg uoneroads Ainossp olpAH ouleuQ

NOILYHOdHOD HOHVIS3H ADHIANI 1ISSOA




VIPAH UOLBIUQ

ST e eueRuEs FOT97, 5 YN T AN IR
WS A3 I SIS [P [ IS0 | o9 | Q90 7 [ 6591 T TG Fo oo [ e [\~
B 'pejoeloo joje| 7 ¢ 02 T 189 oL YT Omﬂv agc 1S% 3" .\au,w.‘ AR bh| Al \N\M
Qg [ff M Sseid e T a9 =3 M T Uo7 07, IANARS Y aw@z\_ 60 p_\l
QN1 d dwareny 7119 ot QN dagz Oaz [ 08¢ /b [ S0 Bkl ~05 b
AT R I TI°E B | Wil N> gL Wl G | 5011 dbemn| boril 29
"R ES PE "IoA e|dWeS ) \,OW,\_@ \/w vQ ..wmd.s‘ - \;i.@ﬁ@. \,(ﬁwum O.m.%_?#. /[ o \l _
BT ML NVl ISR 1A Sg I O[O a9 | 092 7T 9Re[ el (BT pbnl M)
JENE ey Sgpol S | GAE ZT150 [bol [ £SC | 92 [ hz| at [ LS [rLew| BRI 2~
Wy e > g [ONToN T G771 097 1 %G ¥ | w5 | PySh| O
W apomimom] STJs ST o0 on | (FL | Q[ Ot [ Sb [ 3H' | Yreh| Coh h-
STVIOUSIOVHIAV 1S3l =0T s |7F e[ Q] 097, A0 | T GF [ S [ FLoch[C/ehY] 4o+
/509 %707 BT | P yost' | O 0%h| 0500
1,/ 77/ Usem ol 51 £19 UL | oI >01 J5¢C 097 1@V 2h 1S [ SEN V|| 1~
J 5~ verncoed ol G |53 b | ol | 30 (97 WL 2] [ S [ Tath] alll 2-
Y i a2, Y A WAL FEIZOMEHT Qo T 055 [OLalaml 1351 ian DnlS
~$/—peisrcoey siebuidu] 7 < FY A BEIIEY=)) (50 (X2 Tsm. s+ | L7 Pyh| g% n-
Syp~ pepeonsebudull Toam| & 1 OF :&E Wl 90l &S W Q7L S0¢ | SEr T Wt | aszbivl \obi] n-b
NOLLYINHOZNI Bm| *DVA %) "1no no HaLud 38oud MOVLS ] Bm M (10010) | INIOd
AQOLSND 40 NIVHO 'SS3Hd dw HILIN HV v, GNNTOA | 3WIL | 3WWVS
OILV1S . d ‘s3HNLVHIdWIL H3alaw
/N\NL\,\ Aoreeas \PN&#F&\ " — et T
Q‘mmu\m ey S H o Y, ST ATy M(SPpY SINGANOD . ZI5 oNeud| ~
\_\ leloL . i r@. uj Jejews|p o_NNoz_ T, @\. dvx =HY
_ _m.o%»« Y = T&E - S5 8 Sop| D lepewezzoN| C  wodujw ewy eidwes
I/ QBw V=¥ = = O0AL - Mﬁl I L %2 yibusj eqoid COEEENERERES
—r vedl 7 = =02 - 17309 %71 9 ) 7o[JoF eHeweqoid A dv ebeieAy
No/ul bupeay RV suiL h Vo d = 7% -/ m 6.5 %\S\ S B > (N/A) deul buposuuod uoje | A.Q N eJnjeedws Jale|N pewnssy
BEE 1918 \\ ;Qﬂ' = M\\WW - v v . Bam*é PO 2000 ﬁ*@ einjesadwa | ¥OBIS peWnssy
I0FHD NOLLVHEITVO 831N ISIL3Ed |, 7 7 = "¢ - M,..Nﬂﬁ.y| W2Zana Lo’ do "anoud| V, 7/, 14DIOM JBINo3jOW pawnssy
, VA d 7O “wﬂ.-“mh hWIuQ\l = W 3 - Qg |NQV\| 2 ‘ an. v @ HYVY - h _ . % ‘@JNISION Pawnssy
\% P / / So0'7 WSy 92l = TEXT - g% g2 b cey DNEED ]~  BMi 'einsseld yoeis pewnssy
feniay 101d Wnnoep Wad /] Ueb 1M e IMm ﬂmmﬂl. % Faw) =~ M— rw ‘ON J8}e N h-.f;m«\ BH’U| 'einssaid oujewoleg
HSTRE B TER] : :04NT INTWJINO3 B ‘Viva 1S31-39d
) g&\w\w alva [ GN3/LUVLS 3WNTOA H3L3W 12474 \\)\)\ INV1SISSV/HOLVH3dO
v 7 ()] dNLvIdwaL INIIEWY ) Ql.zoEnzoo lsalL 77 Z DA J5  NOUVIOTITdWYS
: JTo ] 3Ovd T 577 /70 QOHLIN ™ 77777 =5 'ON W_._. 1IN 7 o R T ALINOVS
v 198ys ejeq buijdwes uopeloads >._=9_m_>_ olpAH oueuQO

NOLLYHOdHOO HOHVYIS3H ADHINT TISSO4




R 7

o..Pf co_._mEO

uiw ‘ewy eidwes
% “0
b 'pe10a)|00 Jeje '
Bmisseid onels
ERCEREE . R
d ey xoeis Aono 75 _ ARG AEND [ 08e etn
o8 Tlon sicuies AR O (- /| 2P7) R v 733\% L G A0 > IR UWMay " sy<tiod avy
oM HY o % ESS R ATH I AN IES-72 QT 1 Qe BV [ | VTThb] 0¢9l ] \~
o qv A 2 AT A A RS2 0T L | Bhe [ [ on [ Soen] SO
i ZO) I TR L WEE | Tl | o[ | IS 7 S S R T
“Aq perenoien — T8 ~ £ | S/ 72 s N, [ B JS” i ) -
STV1OUSIOVHIAV 1S3L ‘0l G 2 ol £ ¢ )< X472 0h 1 SMw Qe LY O] h-
AR A% ~ /7 8% 805 | Dhth [ 2100 bt
e 590 =) Ke | bI[1 G | SSZ 0 [ 7% 179 TR IS0 D9 ] -
peieAcoey Jend T QQ\NO I T x4 M SE T : Q\\ g@ QQIN\ jaﬂ\ A2 Ng* V_DnI/ &mb~ -
AL I N e SE | N[ Gl | %&C T TTEC R e [asch] (BT -
PRI SR BT GCEl =Ll ol | 59¢ | (g7 | whe b | % SRS
preTsebudn| AR g | gt [y Fo| Ol eIl SS & | 09C | &% & gy 9@? 1| phGll h-G
NOILVWHOZNI Bmj “OVA 0 ! 1no ino uj HaLd 3g0Hd MOVisS 6mj M m (Hoop) | LNIOd
AdOLSND 40 NIVHO ‘SS3dd dii H3lan HV dv JNNTOA JNIL 3T1dWVS
olLvis d ‘S3HNLVHIdNEL 4313w
\\m_..oas QM/
SINIWWOO Ay *ON 49314 /
lejoL \J\f&a&a_v 8|ZZON - dvx =HY
[E30)/DAY = 8 / / \ 7 C /v»_._oﬁE ©jZZON \ yiod/uiw ‘awy ejdwes
- doig = L N/ Wbue) BEJ_ 7 BoIe/ioloWeEIp YOuIS
I vels = 9 \ /\/ lepegweqad]  / dv ebeseAy
ino/u]  bupesy AV swiL = > (N/A) zeuy Bupoeuuoo uoyelf / einjesedwa] JoJojy pewnssy|
SEE JelN = PouIsi 200F% eimeiedwa | YOBIS pownssy
MD3IHD NOLLVHErivo 313w 1531-39d = € 4o apdid TUBIOM JEINOBIO| POWNSSY
o1 150d = 2 ’ oHYV % 'SINSIO PoWNSsy
1se}-01d = — 1 PA Je1ol| BMmi 'einsseid %oBlS pewnssy
fenu] oI WANJEA Wad UEDIM WeRTI PUS)TM SWeuo) ¥ au| "ON Jo1ON B U] ‘einssald oujewoieg
"SMOFHI MVI1 'SIADIZM G3DNIdII \ 04NI INFWdIND3 V1V 1S31-35d
ﬁ/\\\\\
hﬁ Wg \w\N \W. alva / AN3/1LHVLS SNNTOA H313N LNVLSISSV/HOLVH3dO
i FHNLYH3IdNIL INJIBWV NOILLIONOD 1S3l NOILYO01 3TdWVS
QOHL3INW ‘ON 1S3l 1INN ALITIOVd

/ 40/ 39vd

199ys eeq m::m&mw :o;m_omnw Ainaiapy oipAH ouelUO
NOILVYHOdHOO HOHVIS3H ADHINT 1ISSOd




R IVRION

o,ﬁf uouBjuQ

Q) U SN eduRS A TS 15007 : SRR LERS LAl (¢ T0g it b
) %% QP % | % CF LoV [ QU GsC W, [P G997 | pb [ <kl 6 0k
/ Y ta) D pawalod jeiem = [ 75 TT7 10 LVl SS4 TEC | It (A5 | A1 | Wibh[ SRS -
[~ o ssaoes S £S5 EJ 001 20 SXC | $EC [ AR [ | oopn| SISE[ o
oYY il BTa T2 M T 2b [ 7h [ CSe | OF ¢ [ gee[ne [T | Cei] (sl he
AR I I I A QT Zb [y | @FL | QLG [ & RO 1% 16VhA] S0 T
\ _.W./w 7 Jo€ ‘|oA e|dwes Y4 TMV . \, ﬁ, m\f [ D_cﬂ_,..w\\\ w.m. [, ﬁ.ﬁ@_ \w\a\r.ag \,v.w& b
AN T V9 59 1 S% )y | Q%¢ 0ot | EL VP [ QE | — [F0] \~
roLhS w4yl oWl S |09 %\ ey | Sh | Q9T A e 037 [ ¥, [ Sthh| 3230 3~
(WW Aapex8ug 5 Q' | <b | 5b (\FC QOET | STv T | 9%k @g0] -
Wil “fareemrol Q17|  H | %' Y [ Vbl 20 =97 QT [\eSlTo T 13730 #1280 n-
STVIOL/SIOVHEIAV 1SAL oy R S L =7 | () \'b G977 Q9T [ &te [ \S [QF [ \B15h T4 -
1 %7 /1~ pSed|l ~ yQiShe |7 9% AR Bt )8h| G ke
S S < WoD 79 BB Iy | STZ QLT | he [ TC T o' [ Bh[ G0s0[ \-
peioncosy | hH LV L )’ I~W 5l b S9C. SN_. [ hhv Yh ; Chty DQMO e
o Pl POVl H | b G b2 H.% %% 9.0 Ot Thhe TS | 19" [Totep] Setd] G-
peiercdey siebuidw] m ﬁA m .rw. J; LU-.M Q¢./“ : rW.N nﬂ Tﬂ. \ﬁd. \ﬁw\o U,W.WU Q\m\WQ D-
Bt W ) £ R 0 D S SR I ocb [ Qb | TR [ 26T 54  [SOWEn | GtAT ]
NOLLYWHOZNI 6m| "OVA 0 1no ino uj CETRIE] 3g04d Movis | Bm Bm| M (wo0) | 1NIOd
AQOLSND 40 NIVHO 'SS3dd dil H3lan _ HV dv FNNT0A JNLL 3TdNVS
OILVlS : d ‘S3HNLVHIdNIL LENE
L) (epejew elid
AR "SINGWNOD | 2Ry Z =7 225 - L9 ONIoid
’ A5~ feoL [FLhs < . -y} 4ejowelp ojzzo0N g » n_<x|,/@|.:<
|e10}/DAY B /Jf = 9 2% - M:.NNW.I ; 8 -7 .m\ |eusjew o_nuoz_ V iod/uiw ‘own ejdwes
s dojs 0 J = OKS - M%ﬁx L 4 .ﬁ yibus| ono&_ BOJE/JOJOWEIP YOBIS
—r— we| 5T - AIE s ; Vo pist et o] o a7 SRy
IO/ buipeag HY SWIL L0~ = Zo3s - LT WX S )% (N/A) Zeul BujoeuUod oyl Ch eineledws ] Jeiejy pownssy
1818 o101 U = OGE ; ﬁ]ﬂi v - YAV poulen 200F0 O+ einjesadwe | YOBIS paWnssy
NOFHO NOUVHEMVO BILEWISIL-FEd| ", = 5Zx9 - /I oA ¢ Yhi- 5 2% 45 'gioind 1) 14BIoM JBINO8I0N PaWNSSY
\_ b L\@J. 1s9)-}sod mv./ [ = =735 </ 835 .Nﬂl 2 ‘ /@ MW H OHV _ w 9% ‘8IJN)SION pawnssy
$ \ \ 0 sej-a.d |N.IOOS = %l - mlwwﬁl INQ.WNI [ ﬂ\.m 0. PA ._Eos__ ~|. BM| 'eInsseld HOBlS pownssy
ey .\% gowuﬂ B UEDb 1M OSSR PUS)IM  SWUSIUo) ﬂq_ Qu N-& "ON Jelo | T, N\M BH'u| "einssaid duiawoleg
"SNOFHINVET 'SIHDIM HIONIdWI| m *O4NT INFWJINO3 | ‘Viva 1S31-34d
Ly ] @g 4 3va / ON/LHVLS SWNTOA H3LIW 12474 \\\\\\ LNVLSISSV/HOLVYHIJO
B \Q m\ﬂ:._&mmn_im._. INSIGNV NOLLIONOD 1831 7 \\.\nl dS= NOILVOOT 3T1dWVS
INln_o .I~|mw<n_ w\\\ ///¢/ QOHL3NW ﬁdz 1s3lL /7 1INN j /7 \.3\ .\ \Q&\\Qw, \ (%\\I\\l\ ALITIOVd

1o9ys ejeq buidwes uoneloads Ainalapy olpAH oueuQ
NOLLYHOJHOOD HOHYISIH ADHINT 1SS0




0JpAH uouEuQ

ulw ‘swy ejdwes
% 0,
b 'pajos)i00 se1EM |
bmi "sseid onelg \ﬁ.. ) b@ [4] -
o 'dwa} Jelepy ﬁ ~
4 ‘dws} yoelg
Jo€ "IoA e|dwEeg 7909 \_J\N\ A ri \ﬁJde. AN 0SSV .
Rk o A 2 IV N %58 | 0Lz | 0% A SRR T
WA PP S | o [gE [INT I [ 552 | el [RiL R S BT
Kq PoOBUD <=1 19 FE Oy LTl S92 (ML Qe K 04 [ TS Swib| ¢ -
REPTTED L yARUINTAT Yz gt | e [ bl [ 80 My
STV10L/S3OVHIAY 1S3l Q@ S £y ot T WaT T o7l 0% ¢ 0", A . 28T | Sls| Snep | h-b
£20'S . ., BN ) /T =" Pl | OV T79%
usem eqoid S 1SS 7 | TUIT L0] S5¢ e | % UV | (7L T (PulS [Z22b0 ] -
PpaieAodey Jeyjid % \b }.Le @ th \ :Wb [ lm,\w‘v 3\«\ GFA\A.\ Q & T O\ﬁ G « Qﬁ\ﬂ m NKQ N =
L /)] IR AT L) ROTol ¢ | oft | J25| \o [ (F | CHS [ G004~
PaJancoaYy siebuidw] S g 59 ol SO S L O & Sl 2G| 97 [T o5 21V 0] K-,
PopeGT SIobUAw] G | 5.5 £9 il nol A el | Cie] Wbl 2S5 1 gppS[ A9 At
NOLLVINHOZNI Bm| "OVA ) 1no no uj HaLd 3goud MOVLS 6m| 6mj M (wo019) | 1NiOd
AQOLSND 40 NIVHO ‘'$S34d dil H3alan HY dv FNNTOA NIL 31dWVS
JlLV1S 4 ‘STHNLVHIdWEL H313N
Teperew Joliid|
<SLNIWWOO ‘ON ._w._E
lejol ‘uj ‘1eyowe|p 8|zzZ0N dvx =HY
lejoy/bDay = - I\Km\\ )/ ) ley .w wo_NNoz_ /\ jujod/uiw ‘ews) ejdwes
A daag| ———— = —— = \ \ x A V uej eqold \ EOIE/I010WEIP YOBIS
T veg| ——— = T U™ jepeew eqoig 7 Jv ebeleny
IO/ buipesy HV swiL - = (N/A) ¢euy Buposuuoo uoye / enjeledws Jeja|y pawnssy
JEIEIN FEIEM _— = PouIsN 20070 einesadwe | YoBIS Pawnssy|
‘MO3HO NOILVHE8IMVYO H31IW IS31-39d| — = do .QVO«E 1YDIOA JejnOs|o|N pawnssy
seysodl T — = O HVY % '©JN}SION pawnssy
Isaj-eud = PA 1010 BM| "enssald ¥oelS pewnssy
[eniy] oud wnndep W3ao UEeb 1M = ‘ON J8I9N DH"u| ‘enssald oujawoleg
SHOFHO VAT, 'SIHDIZM BIONIdAT, | _— *03NT INSWJINDI *V1va 1S31-35d
?@NMM / \\m._.<n_ / AN3/LYVLS SWNTOA H313N 5 S\ INV.ISISSV/HOLYHIdO
’ 4 JHNLVHIdNTL INSIGNY NOLLIGNOD 1S3L NOLLYOO1 31dNVS
~> 40— 39vd H 3V /) doHiw )~ |5 'ON1s3L 5 unn Loy ] ALV
C = 7y

199ys ejeq buldwes uonepads Ainalsy oipAH oueluQ
NOLLYHOdHOO HOHVYASIYH ADHIANT THSSO4




T e MO SevQ UV

01pAH uoueuO

ulw ‘ewy ejdwesg
% %0
b "pa328]|00 Jeje |
bm| 'sseid opels
4 ‘dwej Jejopy
4 'dwey oels
Joe ‘joA e|dweg
OMI'HV
bmi‘d v
:Aq pexosud s
‘Aq pejeinoe)
STVLOL/STOVHIAY LS3L
§ \\eQ.t\\\\cmm\s eqold ; _
Ty PR o g 7 Iy o]
S e A/ A :
% paleAcoey siebuidu] = Vi co D |\Ch5 9/
NN\ papeoT siebuidw) 7 e Ve @) ;d \ N
NOILVINHOZNI 6m) *OVA o) ~ino ino uj y3Ld 3904Hd MOVLS Bmj 6m| R (o019) | 1NIOd
AQOLSNJ 40 NIVHO ‘SS3dd L “diI H3lan HV dv JNNTOA INIL ITdNVS
olLVLS b 4 ‘S3UNLVHIdNIL CETE]]
“Z/ONE)  Terereul IOTE]
0 .MmmN X . \Q\wék > ‘SINIFWWOD 00T 0 FFOL 45T oN eI
6 /767 N \ leloL ‘U] “4ejewe|p 8|zzoN _ dvx =HV
[el0/OAY = 7K 0S5 leuejew w_NNoz_ ioduujw ‘ewy eldwes
- dais = a5s yibue) ono..n__ BoJ8/I61oWEIP YOBIS
- vels = 03907 Jeperew eqaid| Jv ebeieAy
o/l buipesy HV swiL = 26T (N/A) Zeul Bupoeuuod uoje] einjesedwa Je}ajy PoWNSsY/|
181 9N = <574 pPoWeN 200,00 eimeiedwe] Yoeis umE:mmk
O3HD NOILVHSITYD H313W 1S31-39d = 798 95 "arioud| TUBIOM JEINJBIO PeWnssy
59}-1SO, = : g % ‘9INiS|O pewNssy
-mMW9“ = \. ad 4 v>w£_.m_<ﬂ DM "einssaid }orlS pauwnssy
) »$4ED
Teny o1d wnnoep Wad ﬁ..\w_.m_w‘%ﬂ‘\dw. e M ‘ON .._202— BH'u] "einssaid duiawoleg
"SHO3HO VI "SIASISM G3DNIdWI| 0d4NI INIWdIND3 ‘Y1vYd 1S31-3Hd
/
alva / AN3/LHVLS SWNTOA H3LINW g7/ T LNVLSISSV/HOLYHIdO
. mm:._.<mmms_m._. IN3IgW \ zo_._._ozoo ls3l VNG VAN AS NOLLVOOT ITdNVS
/ 407/ 3ovd 0\\ W4 no:..h“ﬁﬁl “ON 1S3l /7 1INN 7> \)QQL\L\J vkl 2 ALITIOVH

199ys ejeq buijdwes uopeloadg Ainoiap oipAH oueuO

NOILYHOJHOD HOHVISIH ADHIANS TISSOd




R o]}

o_Pf co:EcO

b1 AR A
ulw ‘swy ejdwes .
Y"1  %“ ]
|7 901 B Poioe|i0d JojeMm !
Qe ~ bmi 'ssaid onels
A BEEIREZET — — \ff(j 3\$
V~Nm, 4 'dwa} yoeig g&d’ec ]
coyhn _Po ORI L STV e
O&.N Bmi ‘H V| -~ ‘A4 <> #Q/ AN
1E 2 B dV awr ¥ TN .
‘Aq paxoeyd \ ) .
Vs 1] FaPOEINoED 4 XIChl|enlel .
STVLOL/S3OVHIAV LS3L W.‘ L J W [ 2 S Jj N.W\ 2.2 XA V_VW\\ QNQ\ !
. L | o= 77 0% Z. alz | ¢zl | 72z bZ| I (zl|@Fen | 2
usEmeqoldl 3¢ 7 — > 2L (4 /)y 7 SST | 429|552 ZW.NS\W\WF cacl| 2 &
Pa1ancoay 18}14 i , i /22 2L S .M¢ P
) pepeoT Jellid et (-2 S S S5 & YO [ T2 vz 77 2] 2ol | Sheol
.uw._o>oomm siebuidwy o7 o F- = .\A 5 Z 7 S . / N.M PR3 ~U. R N- 1l V.:% A
% pepeo] siebujduw| 7 o’ L ¢ (R &8 /7T ot | szl b zlezid| $26 M
NOLLVIWHOANI Bm| ‘OVA L) 1no Y3t 3g04d MOVLS Bm| Bmy. & (9010) | LINIOd
AQOLSND 340 NIVHO *SS3Hd dwi Vvl _ HV dv AWNTOA | 3wWiL | 31dWvS
JlLViS d ‘s3HNLVHIdWIL . H3Ll3W ‘
. 5 * ) .\¢\(&.3g |lepejew Jojjid
O .mw& e 17O —7E T INGWROD|GAT D T o4/ ) ONTeNd
4 \"9Q/ oL ) E TR Ul ‘sejowelp ojzzoN| - dvx =HV
1e101/DAY| ‘ﬂclw..* = ¢ s v~ C Ieleew o_ﬁoz_ 21/ ¢ ] woduw swysdwes
- dois . = - & ‘ _Yibus) omo._m_ . . BaJe/iajewelp yoels
— vels .N O = . .f..udfmn#t |epelew eqald X 2. 4V ebeseny
ino/u]  bupesy HVY swiL Sz = ,~ 7N (W/A) ¢eun Buppeuuod uoye L & &  einjesedwe] Jojojy pawnssy
IBEN o Zh = «C/ *Y2nd  pous 200F0| - ¢ J 7. emmeiedwe] %oBlS pawnssy
‘MOJHO NOLLYHSITVO H313W 1S3 1-3Hd _ w = AB mlﬁ =) do ‘al 1olld 2 Z. Woiem E__...oo_os_ pawnssy
selisod] “h [z = ’ ng e T ®HV I % "0INISION peuinssy
—~dJ >0 S ) O~ isej-eid aﬁ = ] O ] PA ,.20_2_ C’ - ] < DM ‘einssaid 3oElS pownssy
Teng; -1o1d WNNoeA [TEfe) uEeb Im UST Il .v,\ »\ = l\ NU\ *ON JeieN| W i 'L Z  DPHueinssald u_:oEo.‘_um.m
SNO3HD VI . 'SIHDISM G3ONIdIWI .\\ .omztzmwmm@m ‘y1va 1S31-35d
T2 gz ¢ va . r— ONZ/LHVLS SWNTOA H3LIN 7777 T INVASISSVHOLVEO
3HNLYHIdWIL INIIGNY Yo ) : Q%L zo_._.._ozoou_.mm._.. \ u,w\ a5 /7 ) NOILVYDO01 31dWVS
- 40 \ 39Vvd /4 \a\Q GOHL3W i ¢ "ON 1S3l Va4 1INN Q 77 TGN T i ALITIOV

199ys ejeq buidwes uoneloadg Aindis|y oIpAH oueuQ .

NOILYHOdH0J HOHVv3S3yd ADH3NS 1ISSO4




...... RN E T}
01pAH uoueIUQ

1 -
_ Mo (T 9=
Q 2\ ulw ‘ewn ejdwes .
r..\.-\\cr. ﬁv&o ) ) PO‘J qw.mV\v oLt
< 54/ Bpas|iod Jelem 1 PR LS| L N oh - Shi, | ovi ] T frl-z ] <[y exet] |
Jo:~ P SseidonEs I xS AN YL Ch = 12z heo| 1zl g 2] 78] ov] %
4T /1 dcueiiien hil kL LS| L] &0 v 4 Crr| S| ] A [ eSS sotll o
(775 4duenpes oo s Len
57 3~ 2 & peioredues Lil L 1 2R vl oSt | Lzl szl g O] fuid] |
391 ¢ BMHY 2y {C () TIT] il (C = Chz | sze| F 2] Cz] &0 S0 =
JILS'Z. Om'dv AL 02| oot | (1] oLl 3 oS [ Gz | sz A e Lol <2 b
:Aq pa)oey) 1o I
L. 2
AT Rq pereindfed 70 { ; YA N
STVLOL/SIDVHIAV 1S3L 41 T2 2 71 =77 el AT A Tl S| L) =Ss3h sonp
= 5] A 2 L L TN 7, [E T2y ez -z LU x50 »
g e egra 2, | G =3 el 07 Ciz T | ISz x| 97| 7255 | kel £ T
\% paJoA0dey 18}|i4 ] 349 "4, \\\ nhol
{ - PopEOIJEIY Py 2 (., > YIT )77 3 h QS 2 TZe ] Lz S/ 2] o2 /- nbo! |
>/~ Poiencosy sisbuidul] Y 2 C of 1)) 1l a5z . o<z | ozl |52 S| & Ol a0/ 7
W%Umumo._ siebuidwy \v ] 2 N. L < S Y Py - Sz NN\LN\ \V.NN x4 \Nwa\N.N Q\%\ N Z
NOILYWHOSNI 6m| "OVA 0 ino ino u CETRIF] 3g04d Novis | Bm 5m R (40019) | 1INIOd
AQOLSNI 40 NIVHO ‘SS3dd dii H3al3an - m<. ' dv FANT0A INIL IIdWVS
JILVLS 4 ‘s3dnivy3dwal H3L13In
l o Z7>or0 e e
— BN. SINFWWOD| Q27 "= 7F & -gA D) "ONJeid
s 0 o =
.4 / % m\w\ = ¢/ u)ieiewelp e[zzoN I dvx HV
[e10}/DAY \V\\x\ ,Q |euejew ojzzoN “2F/ 7! wiod/uiw ‘awy sidwes
T daig ;o7 —yibus| eqoig €0JE/1010WEIP YOBIS
T veis . [EpaeW 6qoid rEE» v ebelaAy
INo/uj  bupesy HV swiL . T (N/A) ¢8ulj bujoeuuod uoya ] 2J]  eimesedwe ] Jejo\ pauNssy
Jalay SR 2 KJS [?0/7%  powien 00F0 =2£{ eimeiedwe] 3oBIS pownssy
‘HMOFHO NOLLYHEITVYO H3L3W LS3L-3Hd 1L ¢ 5. um_\ do ‘aiond £z TUBIGM JEINOSIO pawnssy|
A o o - Isei-isod co 2 ®HV e/ % ‘@inisioN pewnssy|
~( >0 - = To- 1sey-81d i oo ] ,  PAJIA] ]2 — _ DM| 'einssald JOEIS paWnssy
femua) ongd wnnaep WD o VL.MU__ - \ .Q‘ ‘ON JeloN 8 & L7 DHU| ‘einsseid dujewoseg
*SMOIHO MVIT ’SIHDIIM G3ONIdINI ‘04Nl LNIWdIND3 ‘Y.1va .1S3Ll-3dd
Z
S$—-457¢ -/ 31va R [ Loo- 9hC aNZ/LYVLS SNNTOA H3L3IN a7 \ I /74 ANVLSISSV/HOLVH3dO
) mm_..._.ﬁ._mn_sm._. INIIGNY >0/ ) \\N\\ NOLLIONOD 1S3l A T \o..w,\m NOLLYOOT 31dWVS
/[ 40 [ 39vd 97 77 QOH.aN ‘ON 1S3l d 1INN 12 TOTTZ TS ALITIOVd

uopeloads Ainossy oipAH oueluO

NOLLYHOJHO% ‘HOHVIS3H ADHINA 1ISSOd




0JpAH uoueUO
ks \ﬁ\ﬂm Al £/0-8)3 L8hh Y
QA\, ujw ‘awy ejdwes
QT't %" A
K. V €] B 'peosjooisiem | ) N;..WOMU\\ ‘.L m.:
b~ Owssaidopes 2L A7 211 T bh(C bh Tl STELSTT ANV [T W] RO |
s B R ERIA ST o/ <ill  O5¢] OG5 pee| 01| 1] Uub|hSI T
%1Geg 3 weres T T[S Y] osel VSelhtel e v S OWIC\b[RAS/] ¢
/ QE G p P ems | VB[ TRG/
/AT BWHY CiZ )9 L] Ze7 che | CSYlRre|Qe|l e D eohl Iec /1
AL Wdv 'L sal iy se’ oS T bRT OSSR Ol &l (ahy reslr
[V W 7T 7L AN TR bk QS| el P S BT T[S/ S
~ 1/ NI PETORD 2101 237 Az7 [S\WQYE O
STVLOLSIOVHEAY 1§31 L SO T 977 _srz] 1< hBSl T ol S 005t iy Z 3 Al ]
[ Sol kTl ce/l  _O5€ bhel LS Ao S CIQI TN ZER T
(Y emeggd A Ll 271577 Cse CSel e AT SThS28 <eF] =
kmx PaJancoey Jeljid ] ..ﬁ I— < Q\, o 4
S 7= peporei 77 SO T 7GRt 75U [€te] e o e L] S oog ] )
S perensaey Sibudu 7 T Tl il 2he| Csv|<l8| vr| ST ZZZHE om] =
Sy~ PpepeoT sisbuidu < 7 >0/ | 2| 21 Vhe= o5= | STi| k| 9°%|00°Llf| oehl| +
NOILVIWHOANI 6m) "OVA 0 1no ino uj 3L 3goud NOVLS Bm) Bm) RN (o019) | INIOd
AQOLSND 40 NIVHO ‘SS3dd dini H3alawn =4 S.Tw HV dv JNNTOA JNIL IIdNVS
. JlLvls d ‘S3HNLYHIdWIL H3l3w
s e
. SINSWWOD| 4707 O T A-LAT ONIelid N
05 u&\m 442 \S\Q vstl 7370 W__ “Jejowelp ojzzoN [ 2.0, ¢ ] avx =HV
[el0y/DAy mﬁl 8 S\V\ |eyejew m_NNoz_ NI wiodyujw ‘ew ejdwes
A doaig J . _ YA yibusj ono..n; — ©0IB/I610WEIp OIS
A yelg S N 0 9 |eueiBW 8qoId dV ebeseAy
RO/ Bupesyg AV swit e S (N/A) Zeul| buposuuos uoye ] @injeiedwe | Jojoyy pewnssy
JEET] Jelo N Ile b poylew 2000 o._aﬂouﬁmn_. )OBIS pownssy
>O3HO NOLLVHEITVD §313W 1S31-3dd -5\ € doaiond 1UBI9M J8NOBIO| paWNSSY
T e O we| W - SBS - <@ o+ o ®HY X% Sinision pounssy
I s (i o 1s81-81d SOAN = 008 - m%.l«uyl L X PA ‘_Ews__ ¢ 77—  DM| 'einssald %oelS pewnssy
[E] jond WNNoEA W3ad ureb 1M HEIS) IM PUSJ 1M Sjusjuoy Fawp ©>/2 =) B ON IEE I 1 ¢ "\ L DH'U|enssaid dupwoleg
SIOIHI NV 'SIHDIZM G3ONIdNI| :03NI INWdIND3 ‘Y1va 1S31-34d
se-Lz-L 3lva / ooo L X ANI/LHVLS JNNTOA HILIW 7 \ [a/74 LNVLSISSV/HOLVH3dO
, 00 / mmfkmmns_m._. IN3IGNY NOILIGNOD Ls3aL N %ﬁw A9 NOILVYOOT 3T1dWVS
T/ 40 [ 3ovd 7 ~/7C GOHLIN ™ 7 FS=Z~ 'ON.silL /7 UNNTT 5 7] YT Faf TRt ANV

19ayg ejeq buidwes uopeoads Ainalapy oipAH ouelUQ
NOILVHOdHOD HOHVIS3H ADYHINIT T1ISSOd




0JpAH co_‘_m_cnw o

WV ah " aaf LY T pU ik
O\W/ uiw ‘swl) e|dwes
749 %
/T YLD PomRIeD e T STOLS L[ 3 a3s
7T Qp'— W sseldoneis N Il 9 L] 00T $9) ShT VST | hAs | S AN SB SN bh b \
/'Sy ddwsiEIN A RI| T°9 91000 Lol bhT 1S L L] 'Yy [ STA[bLE VO] Z
/2 lag  d'wshpeis hl Y NI DAL 09 9SSy OST [ INRZ| S T [OTIRSEHLER) ¢
£ Sg lp PSR —| = — 1= 1T= — — | = [ — | — %55 Thy 205
[et  BWHV hi| T ST bbb 0S5 ¢ OSe | \OZ L'V D V[ 2783 STL |
/H9pS 1 M4y Rl €7 SIEAEEY bh(’ bh 2 | XS] ') Q' C2T3HSVLY T
WW /S Rapewed [ LIV 791 To S& vse IS | TUe| V| QC W 724 SS20 =
Y L) I I — — | = — — S AW O | — [ G559 a5
STVLOUSIOVHIAV'LSIL | e/ C'9 721X 3 | ST bR IO C/I] H*T]SL 39462 30
| S/ 0% DI b3 | Fh 0S¥ 0STEORE L'V GV [FFEIHBESI <«
USem eqoid { G 7 S91 X% (A QS ¥ s e | CCZ bl | "] 0°'S¥Y b\ <
paleaocday Jey|i4 i —_— — —_ —_ — — _ — - — o8 lﬁ%% P %9 @ 215
PapecT 1011 ST 177 A7 X8| 05 SIS 1SC [ QO LT[ ©'V [ Srdg Losi |
PereACoeH SISbUd =24 AV A7 Ly | | She 0SP | Qoz| ST OF| S UM &Sy P
R WS YA =Y XV WA RSP | Sar | Lev| | Ol ZAEEA R =
NOILYIWHOANI 6m| "OVA 0 1no no uj “dst - 3doyd Movis | Bm Bm| M (1o0pd) | LINIOd
AQO1SND 40 NIVHO ‘'SS3dd dWN TETET DT HV dv INNTOA | 3wk | 31dwWvs
JILVLS 4 ‘s3UNLYHIdNIL H3i1aw
\.u\\c; [ jeusyew Jay|i4
Tl SINFWAOD |92 O= T 7 & ~4770) ON 8l
o.m/ [ejoL S ¢ Culiepwelp ojzzoN _ 7 b ¢ dVXTT LT =HV
mobvl TN = T - TR 8 SS V(< [eugiBw e[zzoN| Z ]/ ] Woduwewyedues
R S Qew WJ c = M WAW; - M%& L yjous| eqoid ©ele/iajawelp 3oels
—_— vels 1~ = ARY - %& 9 ) [eusjew eqoid dv ebeleAy
iNO/Y| Buipesy AV suwill T0 = £ ASS P ﬂ&ﬁc@ﬂwQ S < 2/) (N/A) ¢eulj buosuuod uoje ] B einjeiedwa | Jojoy pawnssy
JolB J9BN 1& = S _QWW - A 5% MQ.\V.-N\@J\\\ 4 . POUIeN 20020 2 T L ainjesedwe] XoelS pAWNsSsy
M33HD NOILVHEITvYO U313 1S31-38d Se = (099 - ,w% J0A ¢ FR T T T & do'aond 3 C. WDIaM Je|ndsjoN pewnssy
7 Yo Qe & v I = F9T - (D A ¢ 090 € onv L% simision paunssy
GF7 ¥ Q¥ L soveudl SGl = 9EgE - wNWNNl e Q0| PARRA OF ' Bm ainsseig yoeig pawnssy
feny iord WnnSex [\E) Ureb 1M e IMm PUSTTM SWusuoy  #dw| Qow3dad |-~ ONBBW ¢ T BHUIainssaid duawoseg
SIO3HI NVIT ‘SIASIFM GIONIdWI ‘04Nl INIWJINOD3 ‘V1Vd 1S31-35d
Lb-p& - 3iva L. Q7C S/ ONILHVLS IWNTOA H3LIW 77 \g ANVLSISSV/HOLVH3dO
i . G2 —~3UNLYHIJWAL INJISWY NOLLIONOD Ls3L . \u@\h NOLLYOOT ITdWYS
T, 407/ 39vd oY/ — /7C  QOH1IW 777 S=/5 'ON1s3L /5 1INN A 2] PO TR e ALITIOVS

199ys ejeq buiidwes uoneloadg Ainalayy oipAH oueluQ

NOILYHOdHOD HOHVIS3d ADHIANT 1SS0




Fossil Energy Research Corp.
Preliminary Velocity Traverse and Cyclonic Flow Check Data Sheet

\ Test No. ] - Vel - bt Date :Z/Zﬁﬂ
Client/Unit A woren /Meredt Data by Mpﬁt’
Location Y [kt Start time 00

Stop time
Barometric pressure 2U4.55

Static pressure, iwg

: Yaw Yaw
Port Point AP Temp | Angle Port Point AP Temp | Angle
] [ 0L | 155 ? 1] &5
2 S | 240 ‘ 2 6o
9 2% |65 3 - T
4 36 | 164 [ .
s 42 | 3% S | . F 1257
S ] (N ~
2 L
5 38 | LD
Y 85 | 755
S .90 [T
g | T3 —
7 o
b S
Y B 52D
[ E> %27
1 |
2 b
4 | .T
y .8
< %5 129
Leak check: Pre-test Manometer zero: Pre-test
Post-test ) Post-test
Notes/Comments Mode}s Q‘L?"y\ ~ air :a(l:(w'u\ ../u'(‘ [n’x Q/ L(%lesl/

Cyclonic flow check.xls



Fossil Energy Research Corp.
Preliminary Velocity Traverse and Cyclonic Flow Check Data Sheet

Test No. L Pre
Client/Unit e g e
Location Clact
Barometric pressure 1.7 ¥
Static pressure, iwg ~]. 0
Yaw
Port Point AP Temp | Angle
i [\( V& 4} Tz ‘/£ (/ 4 5-0
L z — 1 13 [
’ ’7\""’ -7‘ / ( /\go
L 1zt h2 |xio]Lg=
T |z.3 | Dee | Lot
[ I N S AT S
4 " M L/ 3 {& ya s”«
’ 1 [ZF T |z [4e
[ 1o =iy [£5°
7 §\ - e Z 'S-"
— [z | Fr Lt
T | € [3r L5 7
] 7
Leak check: Pre-test O /(
' Post-test Ol
Notes/Comments

Date /-7§-99
Data by P e
Start time 73
Stop time 74 5T
Yaw
Port | Point AP Temp | Angle
~Manometer zero: Pre-test /)4
Post-test Ol

Cyclonic flow check.xls



Instructions:

Perform at the beginning and end of each test day.

Calibrate instrument on air.

Introduce mid range and zero cal gases. Read on lowest instrument scale possible
Linearity specification in +2% of scale (0.1% O, on 0-55 scale, +0.2% on a 0-10%
scale, and +0.5% on 0-25% scale).

LN =

Mid range cal gas value __ 8. 26 Bottle # _ SA 20632
Zero Bottle # ___ go 6/

AnalyzerID _ Ao

Pre-Test No. /- . Data by _,A Date >//z$ /9 S

Post-Test No.
Oo- 75 S‘C‘a—é

Difference
Gas Value - _Reading % O, % of Scale  _ Pass?
Cero ) ad. o o. O _Qn_L_

Y.
2. 96 5./ -8/ -0.6 Ve

Analyzer ID __ /2. /4 A _
Pre-Test No._ /- Databy __ 73 Date "/”/9 s

Post-Test No.

Difference
Gas Value Reading % O, % of Scale Pass? o0 7
—Zeco Q. o/ 4 0 M.
g.96 . %.05 0.09 0.9 Yoo
| Analyzer ID _
Pre-Test No. - Data by Date
Post-Test No.
i, Difference
Gas Value Reading % O, % of Scale Pass?

Portable Analyzer Linearity Check



Instructions:

1. Perform at the beginning and end of each test day.
2. Calibrate instrument on air.
3. Introduce mid range and zero cal gases. Read on lowest instrument scale possible
4. Linearity specification in +2% of scale (20.1% O, on 0-55 scale, +0.2% on a 0-10%
scale, and +0.5% on 0-25% scale).
Mid range cal gas value ___ 8.9 (¢ Bottle #
Zero Bottle #

AnalyzerID __ fo.co

ol
Pre-Test No.__ o2- Z, fo/, Z-ZiA/ Databy 75 Date ?@/ 99

Post-Test No. O- 25 )é fe Z
Difference
Gas Value ~ _Reading % O, % of Scale Pass?
0.0 Q.0 0.0 0.0 Ve
€.96 23 0 =Y L36 M.

AnalyzerID ___ /3, /b

Pre-TestNo.___ 2. sibel, 3. s Ack  Databy 73 Date g_l?g/ s3
Post-Test No.

Difference
Gas Value Reading % O, % of Scale Pass?
g.o 0.0 2.0 0.0 Voo
%.96 . 8.90 0.06 0. Y./
Analyzer ID _
Pre-Test No. - Data by Date
Post-Test No. ’
Difference _
Gas Value Reading % O % of Scale Pass?

Portable Analyzer Linearity Check



Instructions:

1. Perform at the beginning and end of each test day.

2. Calibrate instrument on air.

3. Introduce mid range and zero cal gases. Read on lowest instrument scale possible

4. Linearity specification in 2% of scale (+0.1% O, on 0-55 scale, +0.2% on a 0-10%
scale, and +0.5% on 0-25% scale).

Mid range cal gas value 8906 Bottle #

Zero Bottle #

AnalyzerID ___ *¢, .,

Pre-Test No. : Data by L Date ? Lo /ss

Post-Test No. _2-7/2/ -7 // O-zs A YMZ
Difference
Gas Value ~ _Reading % O, % of Scale  _ Pass?
o0 0.0 .0 5.0 Y.
8.56 2./ 0.4 0.56 7

AnalyzerID /. /4

Pre-Test No. ' Databy __7S Date__» /o5 /55
Post-Test No. _ Z-Z 4/ z-Z_/7/ O-=25+ cced /7
| Difference
Gas Value Reading % O, % of Scale Pass?
_o.qa g.d= 0.02 0.0% Ve
2.9¢ Lz 9 d./ A O 6% Vu/
Analyzer ID _
Pre-Test No. - Data by Date
Post-Test No.
. Difference
Gas Value Reading % O, % of Scale _Pass?

Portable Analyzer Linearity Check



Instructions:

1. Perform at the beginning and end of each test day.

2. Calibrate instrument on air.

3. Introduce mid range and zero cal gases. Read on lowest instrument scale possible

4. Linearity specification in +2% of scale (+0.1% O, on 0-55 scale, +0.2% on a 0-10%
scale, and £0.5% on 0-25% scale).

Mid range cal gas value .56 Bottle #
Zero Bottle #
Analyzer ID Fero ’
Pre-TestNo._ 4. =4/ Databy 73 Date_ 5 /=, /oo
Post-Test No. O- 7S gm/ T
Difference
Gas Value - _Reading % O, % of Scale Pass?
0-0 0.1 O.1 oY e
336 9.1 1 0.56 Ve

AnalyzerID ___ /3 //o - A
Pre-Test No. V—S@[ Databy _ 7% Date p}/ ?o/ ¢S

Post-Test No. 0-75 s
, Difference
Gas Value Reading % O, % of Scale Pass?
0.0 O. ) 0.1 0-Y Voo
g a9l - 8.9 0.06 0.2 Ye—
Analyzer ID _
Pre-Test No. - Data by Date
Post-Test No.
Difference )
Gas Value Reading % O, % of Scale Pass?

Portable Analyzer Linearity Check



Instructions:

1. Perform at the beginning and end of each test day.

2. Calibrate instrument on air.

3. Introduce mid range and zero cal gases. Read on lowest instrument scale possible

4. Linearity specification in 2% of scale (+0.1% O, on 0-55 scale, +0.2% on a 0-10%
scale, and +0.5% on 0-25% scale).

Mid range cal gas value g, 96 Bottle #

Zero Bottle #

Analyzer ID Ferco

Pre-Test No. . Databy ___ 77 Date _?/,—;9/99

Post-Test No. _ %.—2/ O-zs b ol
Difference
Gas Value ~ _Reading % O, % of Scale ~ _ Pass?
0.0 o. ) 0./ Qv Y
8.-96 275 O./9 o> M
Analyzer ID __ /3 /4o ' ,
Pre-Test No. Databy _~7< Date_»* 30A‘9
Post-Test No. 4~ St/ O—z5i o
Difference
Gas Value Reading % O, % of Scale  _Pass?
0-O a./ 0./ o4 )
8. 56 . 2.0 0.0% 0-/6 o
Analyzer ID _
Pre-Test No. - Data by Date

Post-Test No.

) Difference
Gas Value Reading % O, % of Scale Pass?

Portable Analyzer Linearity Check



ZZPRAXAIR

Praxair

5700 South Alameda Street
Los Angeles, CA 90058
Telephone: (323) 585-2154
Facsimile: (714) 542-6689

CUSTOMER  DELTA AIR

COMPONENT
OXYGEN  GMIS
CARBON DIOXIDE NTRM

P.O NUMBER

NIST SRM NO. CYLINDER NO. CONCENTRATION
vs 2658a SA 9818 10.02%
82745x SA 18781 17.89%

R=REFERENCE STANDARD Z=ZERO GAS C=GAS CANDIDATE
1. COMPONENT OXYGEN  GMIS ANALYZER MAKE-MODEL-S/N  Siemens Oxymat 5 S/N A12-839
ANALYTICAL PRINCIPLE paramagnetic ! LAST CALIBRATION DATE 04/05/99
FIRST ANALYSIS DATE 04/14/99 ; SECOND ANALYSIS DATE
Z 0.00 R 10.02 C 8.96 CONC. 8.96 Z R c CONC.
R 10.02 Z 0.00 C 8.9 CONC. 8.96 R Z c CONC.
Z 0.00 C 8.9 R 10.02 CONC. 8.96 Z C R CONC.
UM % MEAN TEST ASSAY 8.96 % UM % MEAN TEST ASSAY
2. COMPONENT CARBON DIOXIDE NTRM ANALYZER MAKE-MODEL-S/N  Siemens Ultramat 5E S/N A12-730
ANALYTICAL PRINCIPLE ~ NDIR ° . o LAST._CALIBRATION DATE,.. __04/05/99  _. .-~
FIRST ANALYSIS DATE™  04/14/99 _ SECOND ANALYSIS DATE R
Z 0.00 R 17.90 C 17.96  CONC. 17.95 z - R C CONC.
R 17.92 Z 0.00 C 18.02 CONC. 17.99 : R y/ o CONC.
Z 0.00 C 18.00 R 17.94 CONC. 17.95 : Z c R CONC.
UM % MEAN TEST ASSAY 17.96 % ~ UM % MEAN TEST ASSAY
values not valid below 150 psig
THIS CYLINDER NO.  SA 20637 CERTIFIED CONCENTRATION
HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R97/121 ~ OXYGEN ~ 8.96 %
OF TRACEABILITY PROTOCOL NO. Rev. 9/97 CARBON DIOXIDE 17.96 %
PROCEDURE 61 NITROGEN BALANCE
CERTIFIED ACCURACY ¢ 1 % NIST TRACEABLE ~
CYLINDER PRESSURE 2000 PSIG
CERTIFICATION DATE  04/14/99 sﬁ, J O lp3 7
EXPIRATION DATE 04714702 TERM 36 Mou;n/s///’ ' |
Ll . a L

ANALYZED BY

CERTIFIED BY
PHU TIEN NGUYEN

/

[
IMPORTANT

Information contained herein has been prepared at your request by qualified experts within Praxair Distribution, Inc. While we believe that the information is accurate within the limi
the analytical methods employed and is complete to the extent of the specific analyses performed, we make no warranty or representation as to the suitability of the use o!
information for any particular purpose. The information is offered with the understanding that any use of the information is at the sole discretion.and risk of the user. In no event sha
liability of Praxair Distribution, Inc., arising out of the use of the information contained herein exceed the fee established for providing such information.
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FOSSIL ENERGY RESEARCH CORP
PITOT TUBE DIMENSIONAL CALIBRATION

Pitot tube ID Inket Tube diameter (D) /%
Date 3 ’Zﬂq 4 Pa
Data by MIM Ps

(a) Face opening plane angle = 90 deg (Y/N)?

w >

Tt

(b) Face opening planes parallell to
longitudinal axis (Y/N)?

o >

(c) Both legs equal length and
centerline coincident?

w >

(d) Pa=Pg (YIN)?

(e) 1.05 Dy < P < 1.50 D (Y/N)?

TRANSVERSE '
TUBE AXIS

ARyl

FACE
e OPENING —
PLANES

(a)

ASIDE PLANE

‘ + — — - NOTE:
A
LONGITUDINAL 04 A e — ‘ 1850, < P<1.50 0,
*

TUBEAXES ' v Pas
.1 A"Ps

BI0E PLANE
()

_ _6__ AGRS D__— ‘

(c}

Fi 2-2.Pwmwrmsmmm.mn(ammmmmmm
%emmm;m)mmmmmmmwmndm(qmmmm
ammmm«mm,mmmmmmmmaou
may be assigned to pitot tubes constructed this way.

MDM | PITOTCAL.XLS



FOSSIL ENERGY RESEARCH CORP
PITOT TUBE DIMENSIONAL CALIBRATION

”"

Pitot tube 1D Shde Tube diameter D) /%
Date 2(2314 Pa
Data by M M Ps

(a) Face opening plane angle = 90 deg (Y/N)?

w >

(b) Face opening planes parallell to
longitudinal axis (Y/N)?

w >

aninini

(c) Both legs equal length and
centerline coincident?

(d) Pa=Pg (YIN)?

(€) 1.05 D < P < 1.50 Dy (Y/N)?

TRANSVERSE |
TUBE AXIS

_\,“X'- :

FACE
=— QPENING —*
PLANES .
(a)
ASI0€ PLANE
i . — ———-  NOTE:
A
LONGITUDINAL [2) A Z  — 1050, <P<1800,
TUSEAXTS Y L _JL.'. ) Pasrg
S-$10€ PLANE
i »)
) i ) AORS z 9
(¢}
Fi 2-2. Properly constructed Type S tube, shown in: (a) end view; face opening planes perp dicul
?::ansv«seaxls mmmy&mﬂummbwwwﬂ side view; both legs

of equal length and centerfines coincident, when when viewed from both sides. Baseline coefficient values of 0.84
may be assigned to pitot tubes constructed this way.

MDM ' PITOTCAL.XLS
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Reagent Chain of Custody

Project Number: /Zﬂe,.eh Project Name: _ = 249 /2, cory 75 Vs,

Filters:
Type/Numbers
gk L S 0T 0Ty o7 49— 6/3\
Grocs 2 Lles (G 9>/ =63 )
DVVé/ro/;l/NA ,/'/.4,4—

Reagents:
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‘ J 7 77 s 4 7 VA
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GG @7 1993 1@:31 FR PHILIP ANALYTICAL: 2@S 332 2162 TD 13493597316 PLAZA IS
NOTICE OF SAMPLE RECEIPT-PHILIP ANALYTICAL SERVICES

Attention: Mark McDaniel

Client: - Fossil Energy Research Corp.
Re Client Project: Ameren .
FAX #: 949-859-7916

Phone #: 949-859-4466

éamples for: g{png_. Moy

were received in goed condition unless
indicated below.

SAMPLE LISTING

Philip Date '~ Date
ID # Sample ID . Sampled Received

042497 RB 10% Hydroxylamine 99/07/29 59/08/06
042498 RB 10% HNO3 99/07/29 20/08/06

Comments:

Date 29/08/07

w4 TOTAL FAGE.E3 stk



AT 19393 1@8:31 FR PHILIP  ANALYTICAL AE5 332 9169 TO 139433537316
NOTICE. OF SAMPLE RECEIPT-PHILIP ANALYTICAL SERVICES

Attention: Mark McDaniel

Client: Fossil Enexrgy Research Corp.
Re (lient Project: Ameren

FAX #: 949-859-7916

Phone #: 949-859-4466

( | -
Samples for: E)H p11(1~¢uﬂﬁ
were received in good condition unless
indicated bhelow.

SAMPLE LISTING

Philip Date Date .
ID # Sample ID Sampled Received
042477 Reagent Blank F.H. 99/07/29 99/08/0%
042478 Stack FB F.H. 99/07/27 99/08/03
042479 MU4 Stack-R2 F.H. 99/07/29 90/08/03
042480 Stack-R3 F.H. 99/07/30 99/08/03
042481 Stack-R4 F.H. 99/07/30 99/08/02
042499 MU4 Inlet-FB F.H. 99/07/27 99/08/06
042500- MU4 Inlet-R2 F.H. 99/07/29 99/08/03
042501 MU4 Inlet-R3 F.H. 99/07/30 99/08/03
042502 MU4 Inlet-R4 F.H. 99/07/30 go/08/03
042515 NU2 Stack-FB F.H. 99/07/31 99/08/03
042516 NU2 Stack-R1 F.H. 99/07/31 99/08/02
042517 NU2 Stack-R2 F.H. $9/08/02 - 99/08/03
042518 NU2 Stack-R3 F.H. 99/08/02 99/08/02
042531 NU2 Inlet-FB F.H. 99/07/31 99/08/03
042532 NU2 Inlet-Rl F.H. 99/07/3% 55/08/03
042533 NU2 Inlet-R2 F.H. 99/08/02  932/08/03
042534 NU2 Inlet-R3 F.H. 99/08/02 99/08/03
042487 Reagent Blank H202 99/07/29 29/08/03
042488 MU4 Stack-FB H202 ‘ 99/07/27 99/08/03
042489 MU4 Stack-R2 H202 99/07/29 - 99/08/03
042490 MU4 Stack-R2 H202 99/07/30 99/08/03
042491 MU4 Stack-R4 H202 99/07/30 93/08/06
042507 MU4 Inlet-FB H202 99/07/27 89/08/03
042508 MU4 Inlet-R2 H202 98/07/29 "59/08/03
042509 MU4 Inlet-R3 H202. 59/07/30 ° 99/08/03
042510 MU4 Inlet-R4 H202 99/07/320 99/08/03
042523 NU2 Stack-FB H202 99/07/31 99/08/03
042524 NU2 Stack-R1 H202 99/07/31 95/08/03
042525 NU2 Stack-R2 H202 99/08/02 99/08/03
042526 NU2 Stack-R3 H202 99/08/02 99/08/03
042539 NU2 Inlet-FB H202 - 99/07/31 99/08/03
042540° NU2 Inlet-R1 H202 99/07/31 99/08/03
042541 NU2 Inlet-R2 H202 99/08/02 99/08/03 _
042542 NU2 Inlet-R3 H202 99/08/02 99/08/03
042492 Reagent Blank KMNO4 99/07/29 99/08/06
042493 MU4 Stack-FB KMNO4 99/07/27 ~~ 99/08/06
042494 MU4 Stack-R2 KMNO4 99/07/29 99/08/06

Comments :

(D _;Xinz CAHL&k—~ E}ov“1fiav“f 9&*)§¥) - :
@ P0_dowo ok il dS “SWZ)\" Lpat =Py torhy

Date  99/08/07
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1131 FR PHILIF  ANALYTICAL QRS 332 9169 TO 19433597316/ L2835
NOTICE OF SAMPLE RECEIPT-PHILIP ANALYTICAL SERVICES

Attention: Mark McDaniel

Client: Fossil Energy Research Corp.
Re Client Project: Ameren

FaxX #: 949-8595-791¢6

Phone #: 949-859-4466

. . .
samples for: OM Pt SO

were received in good condition unless
indicated below.

SAMPLE LISTING

Philip Date - . Date
ID # Sample ID Sampled Received
042495 MU4 Stack-R3 KMNO4 99/07/30 99/08/06
042496 MU4 Stack-R4 KMNO4 99/07/30 99/08B/06
042511 MU4 Inlet-FB KMNO4 99/07/27 99/08/03
042512 MU4 Inlet-R2 KMNO4 99/07/29 99/08/03
042513, MU4 Inlet-R3 KMNO4 ©99/07/30 99/08/03
042514 MU4 Inlet-R4 KMNO4 99/07/30 99/08/03
042527 NU2 Stack-FB KMNO4 95/07/31 99/08/03
042528 NU2 Stack-R1 KMNO4 99/07/31 99/08/03
042529 NU2 Stack-R2 KMNO4 95/08/02 99/08/03
042520 NU2 Stack-R3 KMNO4 59/08/02  99/08/03
042543 NU2 Inlet-FB KMNO4 . 99/07/31 99/08/03
042544 NU2 Inlet-R1 KMNO4 99/07/31 99/08/03
042545 NUZ Inlet-R2 KMNO4 99/08/02 99/08/03
042546 NU2 Inlet-R3 KMNO4 99/08/02 99/08/03
042482 Reagent Blank-KCl ag/07/29 92/08/03
042483 MU4 Stack-FB KC1 99/01/2% 99/08/03
042484 MU4 Stack-R2 KC1 99/07/29 99/08/03
042485 MU4 Stack-R3 KC1 : 99/07/30 99/08/03
042486 MU4 Stack-R4 KC1 99/07/30 99/08/03
042503 MU4 Inlet-FB KC1l 99/07/27 99/08/03
042504 MU4 Inlet-R2 KC1 99/07/29 99/08/03
042505 MU4 Inlet-R3 KC1l 99/67/36 .99/08/03
042506 MU4 Inlet-R4 KC1 99/07/30 . 99/08/03
042519 NU2 Stack-FB KCl 99/07/31 95/08/03
042520 NU2 Stack-R1 KC1l 99/07/31 99/08/03
042521. NU2 Stack-R2 KCl 99/08/02 99/08/03
042522 NU2 Stack-R3 KCl 99/08/02 29/08/03
042535 NU2 Inlet-FB KCl 09/07/31 99/08/02
_042536 NU2 Inlet-Rl1 KCl . 99/07/31 99/08/03
042537- NU2 Inlet-R2 KC1 99/08/02 99/08/03
042538 NU2 Inlet-R3 KC1 99/08/02 99/08/03
Comments:

Date 99/08/07
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DEC @3 1999 12:33 FR PHILIP ANALYTICAL 985 332 9169 TO 19498597916 P.o2-62

PHILIP SERVICES

Mark McDannel December 3, 1999
Fossil Energy Research Corp .

Laguna Hills, CA

92653

Dear Mr. McDannel:
Re Draft ASTM Mercury Speciation Data — ‘Ontario Hydro® Method:

Regretfully, we must inform you that there are likely calculation errors on some of the draft ASTM
mercury speciation data reported to you in the past. The portions that may be impacted are the KCl and
KMnO4 impingers which are likely reported high by a factor of 9/4™ relative to the correct value.

The error oceurred where a correction factor for sample vs standard prep of 1.5 was applied to the data in
the wrong direction - a multiplication rather than a division.

We are in progress of reviewing and reprocessing all data and will report the conected data where
appropriate by mid next week.

Of course quality data is of great concern to Philip and since this error has past several review stages before

it has been identified, our review processes must be re-evaluated. We will also keep you informed as to
‘the appropriated corrective actions that we implement to ensure that such an error will not repeat.

Should you have any questions in this regard please do not hesitate to contact me at extension 236 or the
QA/QC scientist, Gerry Bengert, at extension 248.

Yours truly,

Qﬂ%

Ronald A. McLeod, Ph.D., C.Chem.
Principal Scientist

cc: Gerry Bengert

P ANAIYTICAL SERVICES CORPORATION .
3555 Norih Service Road, Burdington, Ontario, Canada 170 SH™ (el (Y05) 332-87HS Fux:(903) 3329169 - @

rk TOTAL PAGE. Q2 ok



Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION

Attention: Mark McDaniel Contact: Ron McLeod

Client Name:  Fossil Energy Research Corp. Project: AN990986

Project: Ameren Date Received: ~ 99/08/03

Project Desc:  Stack & ESP Inlet Date Reported: 99/10/08

Address: 23342 C South Pointe Submission No.: 9HO0189
Laguna Hills, CA Sample No.: -042476-042546
CA 92653 -

Fax Number: 949-859-7916

Phone Number: 949-859-4466

NOTES: "-'=not analysed '<'= less than Method Detection Limit (MDL) 'NA' = no data available

LOQ can by determined for all analytes by multiplying the appropriate MDL X 3.33
Solids data is based on dry weight except for biota analyses.

Organic analyses are not corrected for extraction recovery standards except for isotope -
dilution methods, (i.e. CARB 429 PAH, all PCDD/F and DBD/DBF analyses)

Methods used by PASC are based upon those found in ‘Standard Methods for the Examination of Water and
Wastewater', Nineteenth Edition. Other methods are based on the principles of MISA or EPA methodologies.

New York State: ELAP Identification Number 10756.

All work recorded herein has been done in accordance with normal professional standards using accepted testing

methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client

and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at
PASC for a period of three weeks from receipt of data or as per contract.

COMMENTS: Revised Report: 991207

Certified by:

Page 1
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12/07/1999 PASC - Summary of Analysis Pre. Dates Page MS-23 of 24

Batch Code: o - 0824ABD2
Mercury 042498 99
Run Date: 99/08/24
Date of Sample Prep: 99/08/24
Batch Code: 100IMGHY
Mercury - hydroxalamine 042497 99
Run Date: 99/10/01
Date of Sample Prep: 99/10/01
Batch Code: 10031BKC 10032BKC 10032BKC 10033BKC
Mercury - KCl 042476 99 042483 99 042519 99 042521 99
042482 99 042484 99 042520 99 042522 99
042485 99 042535 99
042486 99 042536 99
042503 99 042537 99
042504 99 042538 99
042505 99
042506 99
Run Date: 99/10/03 99/10/03 99/10/03 199/10/03
Date of Sample Prep: 99/10/03 99/10/03 99/10/03 99/10/03
Batch Code: 10041BMN 10042BMN 10042BMN
Mercury - KMnO4 042476 99 042512 99 042527 99
042492 99 042528 99
042493 99 042529 99
042494 99 04253099
042495 99 042543 99
042496 99 042544 99
042511 99 042545 99
042513 99 : 042546 99
042514 99
Run Date: 99/10/04 99/10/04 99/10/04
Date of Sample Prep: 99/10/04 99/10/04 99/10/04
Batch Code: 10012N2B 10013N2B
Mercury - H202 042476 99 042523 99
042487 99 042524 99
042488 99 042525 99 B
042489 99 042526 99 '
042490 99 042539 99
042491 99 -042540 99 -
042507 99 04254199
042508 99 042542 99
042509 99
04251099
Run Date: 99/10/01 99/10/01
Date of Sample Prep: 99/10/01 99/10/01
Batch Code: 10081GFL

Client:Fossil Energy Research Corp. Project: Ameren



12/07/1999

Mercury - filter (Stack)

Run Date:
Date of Sample Prep:

Batch Code:
Mercury - filter (Inlets)

Run Date:
Date of Sample Prep:

PASC - Summary of Analysis Pre. Dates Page MS-24 of 24

042476 99
042477 99
042478 99
042479 99

042480 99

042481 99
042515 99
042516 99
042517 99
042518 99
99/10/08
99/10/08

10101GFB
. 042476 99
042499 99
042500 99
042501 99
042502 99
042531 99
042532 99
042533 99
99/10/10
99/10/10

10101GFT
042477 99
042534 99

99/10/10

1 99/10/10

Client:Fossil Energy Research Corp. Project:Ameren
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AURLT™ 27739 “B2Y35PM UE PORER PLT MTO

Coal Full Proximate Analysis Report
Laboratory Services Department

AmerenUE

Lab Sampie No.: UE15969
Originat 8ample 10 M1884 - Run 2
Sample Description: Coal from EPA Mercury speclation tests -
Sample Pt. Desoription: Merames #4 ofack fost
" Other Information1  As-fired faeder composltes
Collsction Date; 28~Jul-89 12:00 PM

NU. 143

or
s

Date Recslved; 08-Aug-5@

© Repor Date; 27-Aug-29 :
Requestor: Bob Hot 812+ FAX

CG: Siave Whitworth 802 + FAX

Dava Watteroff 643
Brlan Schmidt 613

$U1012 D4239

AUG-27-1999 13:@9 ' ' 3145543121

. . Analysis
Paramatet ’ Reeults Units Code  Analyst
Alr Dry Loss 889.. - .  Welght% U018 MJIS
~ Ghlorine In Coal (dry) ) 8200 L ugly 1008 MJ8
Mercury in Coal (dry) 0.085 gy U1024 ARD
Mercury in NIST 16303 (dry) 0,080 ) Halg U10248TD ARD
Calorific Value (Isoperibol)
Calorific Velue (As - Recsived) 11887 BTU/b BUl001  MJ8
Calorific Vaiue (As - Determined) 12471 - BTUM mJ8
Calorifie Velue (Dry) 13284 BTUMb MJB
Calorific Value (DAF) 14387 -BTUNL MJs
8hort Proximate Analysls - '
Molsture (Ae - Recelved) 14,00 Walght % $U1020°  MJS
Molsture (As - Detarmined) 891 . Welght % . mJ8
Ash (As - Recaived) .888 Weight % MJS
Ath (As - Determined) : 120 " Woelght% MJS
. Ash(Dry) 78 - Welght % MJ8
Total Sulfur In Coal (LECO) TP
Sulfur (As - Recsived) 0.77 Welght % $u1012 @D
8ulfur (As - Determined) 0.84 Welght % 8TD
Bultur (Dry) . 0.89 Walght % eTh
* 8ulfur (DAF) , 067 Weight % STD
Comments: , ) R
The sulfur was determined by Standard Laboratories,
Foliowing is a chart showing
Lab Codes used by Ameren/ . . .
ASTM Lab Codes: .
Lab Codes | poprovedBy: o perr-m
Ameren ASTM Method ’ ' )
U1013 D2013
U1024 " D3684 - -
01003 D4208
$U1001 D1989
$U1020 D5142

P.@5



AR TILITACO

ALALG 27799 “B218ePM UE 'POWER PLT MTC

Coal Full Proximate Analysis Report
Laboratory Services Department

NO, 143

£

P.

5/7

"‘Agpi'ovad By: Igpcg

.
DR . '

AUG-27-1999 1369 : 3145543121

AmeranUE
Lab Eample No.: VE15970 Dato Recelved: 05-Aug-98
Original 8ample [0:M1862 - Run 3 . Report Date: 2T-Aug-69 .
Sample Description: Coal from EPA Maroury epaciation tests . Requestor: Bob Hof 812 + FAX
Sample Pt. Desaription: Meramec #4 stack tast ~ ©C: 8tave Whitwarth 602 +FAX
- Other Informattant  As-firad fesder composites Dave Watteroff 843
Collaction Date: 20-Juke®  12:00 PM Brian Schmidt 813
_ ) ~ Analysls
Parameter : Results Unite Code  Analyst
AlrDryloas 800 - .o . Waight% . . .. U1013 MJS
Chlorns In Coal (dry) 3860 o ugly . 1003 MJS
Mercury in Coal (dry) : 0.120 “ugls 1024 ARD
Mercury In NIST 18308 (dry) 0.000 1T U10248TD ARD
Calorific Value (Isoperibol)
Calorific Valus (As - Recelved) 42078 BTUMD $U1001 MJ8
Calorifia Value (Ae « Determinad) 13125 B8TUMN MJs
Calorific Vaiue (Dry) 13498 BTUMb MJ8
Calorific Velua (DAF) 14701 Brunb mJ8
Short Proximate Analysls v .
Moisture (As - Recaived) 10.86. Welght % $U1020  MJB
Molature (As - Datermined) ‘ amn Waight % MmJs
Ash (As - Racsivad) 731 Welght % MJs
Agh (As - Determined) 785 Welght % AL
Ash (Ory) 8.18 Walght % MJ8
" Total Sulfur in Coal (LECO) T
- 8ulfur (As - Recslved) 118 Welght % . $u1012 §TD
Sulfur (Ae - Determined) 1.26 Waight % 8TD
Sulfur (Dry) : . 1,29 Welght % 8TD
Bulfur (DAF) ’ 1.40 Weight % 8TD
- Commenta: : : .
The sulfur was determined by Standard Laboratories,
- ? nz" - ﬂ’

P.@85



G2i57PM UE POWER PLT MTC NO. 143 P37

ALAU :'27’ =k
Coal Full Proximate Analysis Report
Laboratory Services Department
. AmerenUE
" Lab S8ample No,: UE15971 Date Recelved: 08-Augf
Original $ample ID:M16883 - Run 4 ’ : Rapart Data: 27-Aug-88
8ample Desaription: Coal from EPA Meroury speciation teste _Roguestor: Beb Hot 812 F%)l
Bample Pt Description: Meratmed k4 stack teat : CC1 Blava Whitworth 602 + FAX
Other Information; As-fired feader composiias ' Dave Wetteraff 843
Collestion Date: 30-Jul-88  12:00 PM ~ Brian &chmiat 613
Analysls - :
Parameter Resul(s Units Code  Analyst
Alr Dry Loss 8,64 ~e o Welght% . U1013 MJs
Chlorine In Coal (dry) 3800 ulg U1003 . MJS
Mereury In Coal (dry) 0.068 Mo/ . U1024 ARD
Mercury In NIST 1630a (dry) 0.080 ) pelg - " U10248TD ARD
© Calorifle Value (lsoperlbol) : . ‘ .
. Calorifio Value (As - Recolvad) 11813 BTUb $U1001  MJS
Calerific Value (As - Datermined) 12930 BTUMD - MJS
Calorifio Vaiue (Dry) A 18418 BTUM MJ8
Celorific Value (DAF) 14869 BTUAD ' MJ&
8hort Proximate Anelysis c .
~ Molsture (Ae - Recelved) 1195 Weight % $U1020 MJ8
Molsture (As - Daterminad) .. 862 | Weight % S M8
Ash (Aq - Recelved) 692 . Waight % MJs
Ash (As « Determined) 167 ¢ Walght % . MJS
Ash(Dry) . . 7.86 0 ... Welght% T MJ8
Total Bulfur in Ceal (LECO) _
Sultur (Ae - Recslvad) 1.1 Walght % sU1012 87D
8ultur (As - Determinad) {.22 Welght % ) &TD
8ulfur (Dry) 127 Welght % &TD
Sulfur {DAF) 1.37 Welght % 8Th
Comments: ‘ , .

The sulfur was determined by Standard Laboratories.

‘AbptéVéd By: & ¢ P27-99
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Appendix E. Audit Data Sheets

(no audits performed)

R709-Meramec 4 Revised



Appendix F. List of Participants

R709-Meramec 4 Revised



Appendix F. List of Participants

F-1 R709-Meramec 4



List of Participants

Meramec 4 Mercury ICR Testing

Name Position on Test Team Affiliation

Mark McDannel Team Leader, Inlet Sampling Leader Fossil Energy Research Corp.
Paul Anderson Inlet Assistant Fossil Energy Research Corp.
Dave Wonderly Stack Sampling Leader Delta Air Quality Services
Lawrence Pedregon  |Stack Assistant Delta Air Quality Services

Arlene Bell

Project Chemist, Sample Recovery and Custody

Delta Air Quality Services

Ron McLeod Project Manager, Gas Sample Analyses Phillip Analytical Services
Robert Hof Ameren Program Manager, On-Site Coordinator Ameren
Stephen Cuppett Coal Sample Analyses. Ameren

FERCo
9/21/99

Lit of Participants.xis
Meramec



Appendix G. Additional Information
CEMS Data

Unit Operating Data

ESP Operating Data

R709-Meramec 4 Revised



Meramec 4 Unit Data

The following sheet lists unit data that was recorded for these tests. Group 1, which includes
unit load, is included here. The other groups are maintained on file at FERCo and Ameren.



Unit 4 Hg Testing Data Points

Group 1
4PT1446
4AT1101D
4AMEGAWT
4PT1552S
4FT1550
4TE1352A
4TE1357A
4PT1577S

Group 3
4PT1219A
4PT1200A
4IT1212A
4CD1201AZT
4ST1202A
4TRW548P
4TOTFUELC
4TOTAIR

Group 2
Barometric Pressure 4FT1401
Opacity 4TRW361C
Megawatts 4AFDFANAF
Selected Throttle Press. 402AVG
Main Steam Flow 4TRW360G
SH Steam Temp 4A 4TRW360C
Hot RH 4A Steam Temp 4TRW360A
Condenser Backpressure 4TI1103A

Group 4
Lngstrm AH 4A Gas In Pr 4TRW360H
ID Fan 4A Suction Press 4TRW360F
ID Fan 4A Current 4TRW360D
ID Fan 4A Inlet Dmpr Pos4TI1103B
ID Fan 4A Speed 4PT1200B
Ambient Air Temp 4IT1212B

Total Corrected Fuel Flow4CD1201BZT

Total Air Flow

4PT1400A

Feedwater Flow

FW to Economizer Temp.

4A FD Fan Air Flow
Average Flue Gas 02
Ljungstrm 4A Gas In Temp.
Ljungstrm 4A Gas Out Temp.
Ljungstrm 4A Air In Temp
Ljung 4A Avg Air Out Temp

Ljungstrm 4B Gas In Temp
Ljungstrm 4B Gas Out Temp
Ljungstrm 4B Air In Temp
Ljung AH 4B Avg Air Out Temp
ID Fan 4B Suction Press

ID Fan 4B Current

ID Fan 4B Inlet Dmpr Pos

Drum Pressure 4-1
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MERAMEC CO2 %

UNIT | DATE | HOUR | HRAVG| XX:00] XX:15] XX:30] XX:45

4 |29-Jul-99| 06 107 10.7 10.7 10.7 10.7

4 |29-Jur99| o7 10.6 10.7 105 105 10.6

4 29-Jul-99| 08 10.5 10.6 105 {lu" 2 2], wl

4 |29-Ju-99| 09 10.6 10. 10.6 10.6 106) Mg = ) 530 11
4 29-Jul-99| 10 105 10.5 10.5 10.5 10,5 L - ”5 ‘
i ooios| o | dos——or——ios—Toa 1ag x o A

N 11U . . I -,

4 29-Jul-99 13 10.8 10. 10.9 109 10.9 1r
4 |29Jul99| 14 108 109  109] 109 107} Qn™ qﬂr(,we
4 |29-Jure9| 15 10.7 10.7 10.6 10.8 10.7 0.7 10 %%7
4 |29-Jul-99| 16 10.7 T08—106| 10.7 t07] CUv \ = |\

4 [29-Jul99| 17 106[ . 107 105 10.7 10.6 —$10

4 |29-Jul-99| 18 103 10.6 10.3 102] 102 X1--

4 |29-Jur99| 19 105 10.4 10.6 10.6 10.6

4 [29-Jul-99| 20 10.6 10.6 10.6 10.6 10.6

4 |29-Jul99| 21 10.6 10.6 10.6 10.6 10.6

4 |29-Jul-99| 22 9.5 105 9.7 9.2 8.7

4  |29-Ju-99| 23 7.3 7.9 7.2 7.1 7.1

4 [30Jul99| 00 7.2 7.1 7.3 7.3 7.3

4 [30-Ju-99| ol 7.2 7.2 7.2 7.2 7.3

4 [30-Jul-99| 02 7.2 7.3 7.2 7.2 7.2

4 [30-Jul-99| 03 7.2 7.2 7.2 7.2 7.3 : 4
4 [30Jur99| o4 9.2 8.7 9.3 9.7 _AUTC A
4 [30-Jul99| 05 10.5 10.3 105 10.5] _ AUTC L ﬂL[ CO¢- q
4 [30-Jul99| 06 10.8 10 10.8 10.9 10.9] \ - 2.0
4 [30-Jul99| 07 10.9 10.9 10.9 10.9 10.9 — Bt

4 30-Jul-99| 08 109] 109 10.9 10.9 0.9 g At

4 [30-Jul99| 09 10.9 9 10.9 10.9 10.9

4 [30-Jul99| 10 11.0 10.9 11.0 11.1 11.1

4 [30-Jul99| 11 11.1 111 111 11.1 11.1

4 [30-Jul99| 12 11.1 111 11.1 11.1 11.1

4 [30-Jul99| 13 11.1 11.1 11.1 11.1 11.1

4 [30Jul99| 14 11.1 11.1 111 11.1 11.1

4 [30Jul99| 15 11.1 11.1 11.1 11.1 11.1

4 [30-Jul99| 16 11.0 11.1 11.1 11.0 11.0

4 [30-Jul99| 17 __11.0 11.0 11.0 11.0 11.0

4 [30Jul99| 18 11.0 11.0 11.0 110 110

”o.]e~ ~H¢s( ’ch are (ST - -
‘!‘eﬁ+5 . bw’fﬁ( gn COT
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MERAMEC SO2 ppm

UNIT DATE HOUR HR AVG XX:00 XX:15 XX:30 XX:45
4 29-Jul-99 06 480.4 484.6 479.5 479.2 478.2
4 29-Jul-99 07 444.9 466.2 4451 433.9 434.6
4 29-Jul-99 08 439.0 436.2 441.3 438.6] _._440.0
4 29-Jul-99 09 461.0 447. 458.3 464.4 473.7
4 29-Jul-99 10 529.8 489.9 519.2 547.3 562.9
4 29-Jul-99 11 586.5 572.5 580.2 588. .
4 29-Jul-99 12 641.1|  633.0 637.7 642.6 651.3
4 29-Jul-99 13 660.3 655.5 659.5 663.0 663.1
4 29-Jul-99 14 664.0 666.2 667.5 664.7 657.5
4 29-Jul-99 15 661.4 657.0 666.8 661.7 660.2
4 29-Jul-99 16 651.9 662.4 655.2 648.6 641.4
4 29-Jul-99 17 634.4 637.9 635.2 633.2 631.6
4 29-Jul-99 18 584.9 628.7 586.5 561.8 562.5
4 29-Jul-99 19 616.0 595.4 626.7 621.5 620.3
4 29-Jul-99 20 620.6 617.6 620.0 621.6 623.2
4 29-Jul-99 21 627.7 625.1 628.3 630.0 627.3
4 29-Jul-99 22 549.8 618.2 564.0 526.3 490.6
4 29-Jul-99 23 406.7 434.8 399.3 396.2 396.5
4 30-Jul-99 00 396.5 390.8 402.7 397.8 394.7
4 30-Jul-99 01 393.6 390.4 392.2 395.1 396.7
4 30-Jul-99 02 403.3 401.4 402.8 404.7 404.3
4 30-Jul-99 03 406.5 404.6 405.4 410.0 406.0
4 30-Jul-99 04 527.7 494.5 534.1 554.6 AUTC
4 30-Jul-99 05 617.4 605.4 623.7 623.2 AUTC
4 30-Jul-99 06 622.0 624.1 622.9 622.6 618.5
4 30-Jul-99 07 620.4 618.3 621.5 619.5 622.3
4 30-Jul-99 08 636.8 625.7 634.7 641.3 645.7
4 30-Jul-99 09 657.9 651.8 658.8 659.6 661.3
4 30-Jul-99 10 665.9 663.5 668.1 668.6 663.5
4 30-Jul-99 11 665.3 663.7 665.0 665.9 666.4
4 30-Jul-99 12 673.6 673.4 669.5 676.6 675.1
4 30-Jul-99 13 679.9 676.3 678.8 681.9 682.7
4 30-Jul-99 14 682.7 682.3 685.8 683.6 679.2
4 30-Jul-99 15 674.3 680.4 674.7 672.2 670.0
4 30-Jul-99 16 659.3 665.0 662.5 656.9 653.0
4 30-Jul-99 17 645.4 651.2 647.0 642.8 640.7
4 30-Jul-99 18 638.5 637.9 637.1 639.2 639.6

meramec cem data.xls

S0O2

8/16/99



MERAMEC SO2 #/mmBtu
UNIT DATE | HOUR | HRAVG| XX:00] XX:15] XX:30] XX:45
4 29-Jul-99 06 1.34 1.36 1.35 1.33 1.34 ~
4 29-Jul-99 07 1.27 1.31 1.28 1.24 1.23 o, : L/?{ﬁ
4 29-Jul-99 08 1.24 1.23 1.25 1.25 1.24 ﬂ“ A \9\
4 29-Jul-99 09 1.30 1.26]  1.29] 1.31 1.33
4 29-Jul-99 10 144 —1.37 1.45 1.54 59
4 29-Jul-99 11 1.66\ 1.62 1.65 167  1.71 %3
4 [29-Jul99| 12 1.78| — 176 __1.77] 1.78 1.80 g0-" I
4 29-Jul-99 13 1.82 1.81 1.81 1.82 1.8 ﬂw\ /))
4 29-Jul-99 14 1.83 1.83 1.83 1.83 1.83|
4 29-Jul-99 15 1.85 1.84 8 1.84 1.84
4 29-Jul-99 16 1.82 — 184 1.82 1.83 1.80
4 29-Jul-99 17 179 - 179 1.78 1.80 1.77
4 29-Jul-99 18 1.70 1.77 1.73 1.65| 1.65
4 29-Jul-99 19 1.74 1.68 1.77 1.76 1.75
4 29-Jul-99 20 1.75 1.75 1.75 1.75 1.76
4 29-Jul-99 21 1.77 1.76 1.77 1.77 1.77
4 29-Jul-99 22 1.73 1.76 1.75 1.72 1.69
4 29-Jul-99 23 1.66 1.65 1.65 1.66 1.67
4 30-Jul-99 00 1.64 1.64 1.65 1.64 1.63
4 30-Jul-99 01 1.63 1.62 1.62 1.63 1.63
4 30-Jul-99 02 1.67 1.65 1.66 1.68 1.69
4 30-Jul-99 03 1.69 1.69 1.69 1.70 1.67 -
4 30-Jul-99 04 1.70 1.68 1.71 1.71 AUTC - C}\
4 [30-Ju-99| 05 1.76 1.75 1.77 177/ __AUTC| », {5%- "
4 30-Jul-99 06 1.72 1.73 1.73 1.72 1.70 {L‘“‘
4 30-Jul-99 07 1.74 1.69 1.69 1.70 1.70
4 30-Jul-99 08 1.7 1.70 1.73 176"  1.77
4 30-Jul-99 09 1.80 T. 1.80]  1.80] 1.81
4 30-Jul-99 10 1.81 1.81 1.82 1.81 1.79
4 30-Jul-99 11 1.79 1.78 1.79 1.79 1.79
4 30-Jul-99 12 1.81 1.81 1.81 1.81 1.82
4 30-Jul-99 13 1.83 1.82 1.83 1.83 1.84
4 30-Jul-99 14 1.84 1.84 1.84 1.84 1.83
4 30-Jul-99 15 1.82 1.83 1.82 1.81 1.81
4 30-Jul-99 16 1.79 1.80 1.79 1.78 1.77
4 30-Jul-99 | _ 17 1.76 1.77 1.76 1.75 1.74
4 30-Jul-99 18 1.74 1.74 1.73 174 174

meramec cem data.xls
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MERAMEC NOx ppm

UNIT DATE HOUR HR AVG XX:00 XX:15 XX:30 XX:45
4 29-Jul-99 06 239.5 221.3 240.5 253.9 242.0
4 29-Jul-99 07 218.5 229.5 219.1 213.8 211.6
4 29-Jul-99 08 200.9 206.8 2011 199.1 196.5
4 29-Jul-99 09 199.4 197.3 197.7 199.3 203.4
4 29-Jul-99 10 218.4 208.6 213.9 221.8 229.1
4 29-Jul-99 11 231.2 233.4 231.0 230.8 229.6
4 29-Jul-99 12 221.4 224.0 222.7 222.9 216.1
4 29-Jul-99 13 2175 2175 217.4 217.3 217.9
4 29-Jul-99 14 210.7 217.6 216.8 217.4 190.8
4 29-Jul-99 15 184.7 189.0 174.0 186.0 189.7
4 29-Jul-99 16 184.2 182.8 184.0 185.5 184.6
4 29-Jul-99 17 183.0 . 182.8 183.9 183.3 182.1
4 29-Jul-99 18 184.0 183.2 183.9 184.4 184.5
4 29-Jul-99 19 183.7 186.1 182.2 183.4 182.9
4 29-Jul-99 20 182.6 181.7 181.4 182.5 184.9
4 29-Jul-99 21 185.7 184.8 183.9 184.7 189.2
4 29-Jul-99 22 1744 188.1 178.8 174.3 155.2
4 29-Jul-99 23 136.8 136.9 138.6 135.5 136.2
4 30-Jul-99 00 130.6 129.2 131.5 131.3 130.5
4 30-Jul-99 01 131.5 131.7 130.7 131.7 131.8
4 30-Jul-99 02 130.9 131.8 131.1 130.5 130.1
4 30-Jul-99 03 133.9 1314 130.5 130.5 143.3
4 30-Jul-99 04 162.8 160.7 166.1 161.6 AUTC
4 30-Jul-99 05 195.9 186.5 201.6 199.6 AUTC
4 30-Jul-99 06 216.9 210.9 209.9 219.2 227.7
4 30-Jul-99 07 210.7 221.7 210.1 206.1 204.7
4 30-Jul-99 08 201.7 203.3 202.2 202.4 199.0
4 30-Jul-99 09 208.7 199.8 204.4 211.2 219.3
4 30-Jul-99 10 226.1 221.4 221.3 227.0 234.9
4 30-Jul-99 11 228.5 232.8 229.0 226.6 225.3
4 30-Jul-99 12 228.7 224.9 231.7 227.6 230.4
4 30-Jul-99 13 228.4 230.0 230.5 227.3 225.7
4 30-Jul-99 14 227.8 228.7 227.4 2271 228.3
4 30-Jul-99 15 228.9 229.4 230.1 229.2 226.9
4 30-Jul-99 16 227.9 226.3 227.8 228.8 229.0
4 30-Jul-99 17 227.2 229.3 227.4 226.6 225.6
4 30-Jul-99 18 224.8 225.5 225.6 224.5 223.6

meramec cem data.xls
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meramec cem data.xls

NOx #mmBtu

MERAMEC NOx #/mmBtu
UNIT DATE | HOUR | HRAVG| XX:00] XX:15] XX:30] XX:45
4 29-Jul-99 06 0.48 0.45 0.46 0.51 0.50
4 29-Jul-99 07 0.45 0.46 0.45 0.44 0.43 2yt
4 29-Jul-99 08 0.41 0.43 0.41] _ 0.41 0.40 9 A)O;«‘ 0-
4 29-Jul-99 09 0.40 0.40) 0.40 0.40 0.41 Kw
4 29-Jul-99 10 0.4 0.42 0.43 0.45 0.47
4 29-Jul-99 11 0.4 0.47 0.47 0.47 0.47
4 29-Jul-99 12 0.45 045 0.45 0.44 0.44 AU
4 |29-Ju-99| 13 0.43 0.43 0.43 0.43 043] fund NOx" - s
4 29-Jul-99 14 0.42 0.43 0.43] 0.43 0
4 29-Jul-99 15 0.3 0.38] 0.36) 0.36 0.38
4 29-Jul-99 16 0.37 0.37 0.36 0.37 0.37
4 29-Jul-99 17 0.37 0.37 0.37 0.38 0.37
4 29-Jul-99 18 0.38 0.37 0.37 0.39] 039
4 29-Jul-99 19 0.38 0.39 0.37 0.37 0.37
4 29-Jul-99 20 0.37 0.37 0.37 0.37 0.37
4 29-Jul-99 21 0.37 0.37 0.37 0.37 0.38
4 29-Jul-99 22 0.39 0.38 0.39 0.40 0.40
4 29-Jul-99 23 0.40 0.36 0.41 0.41 0.41
4 30-Jul-99 00 0.39 0.40 0.38 0.39 0.39
4 30-Jul-99 01 0.39 0.39 0.39 0.39 0.39
4 30-Jul-99 02 0.39 0.39 0.39 0.39 0.39
4 30-Jul-99 03 0.40 0.39 0.39 0.39 0.41
4 30-Jul-99 04 0.39 0.41 0.39 0.37| AUTC
4 30-Jul-99 05 0.40 0.39 0.40 0.41 AUTC -
4 30-Jul-99| 06 0.43 0.43 041 ___ 0.42 0.29] fLun ENUx "~ -
4 30-Jul-99 07 0.42 0.44 0.42 0.41 0.40
4 30-Jul-99 08 0.40 0.40 0.40 0.40] _ 39
4 30-Jul-99 09 0.41 ~ 0.39] 0.40] 0411 ¥ ~0.43
4 30-Jul-99 10 0.44 0.44 0.43 0.44 0.45
4 30-Jul-99 11 0.44 0.46 0.44 0.44 0.44
4 30-Jul-99 12 0.44 0.44 0.44 0.44 0.45
4 30-Jul-99 13 0.44 0.44 0.45 0.44 0.44
4 30-Jul-99 14 0.44 0.44 0.44 0.44 0.44
4 30-Jul-99 15 0.44 0.44 0.44 0.45 0.44
4 30-Jul-99 16 0.44 0.44 0.44 0.44 0.45
4 30-Jul-99 17 0.44 0.45 0.44 0.44 0.44
4 30-Jul-99 18 0.44 0.44 0.44 0.44 0.44

8/16/99



MERAMEC OPACITY %

s

meramec cem data.xls

OPACITY

UNIT DATE | HOUR | XX:00 | XX:06 | XX:12 | XX:18 | XX:24 | XX:30 | XX:36 XX:42 | XX:48 | XX:54
4 29-Jul-99 [ 6:00 3.94 3.91 3.84 4.00 3.90 3.92 3.93 3.83 3.94 3.77
4 29-Jul-99 |  7:00 3.83 3.63 3.67 3.74 3.81 3.65 3.80 3.75 3.84 3.99
4 29-Jul-99 [  8:00 3.97 3.90 4.15 4.13 4.22 4.24 4.15 4.10 4.16 4.18
4 29-Jul-99 |  9:00 4.22 4.09 4.19 4.07—4-16] 4.05 4.08 4.07 423
4 29-Jul-99 [ 10:00 4.04 4.02 4.06 3.94 3.91 4.20 4.02 3.88 4.03 4.17
4 29-Jul-99 [ 11:00 4.24 4.15 4.23 4.21 4.33 4,40 3 4.28 4.28 4.33
4 29-Jul-99 | 12:00 4.27] 7,39 4.24 4.15] 4.27 4.16 4.16 4.27 4.15
4 29-Jul-99 [ 13:00 212 409 4.14 4.12 4.34 4.23 4.14 4.18 4.22 4.21
4 29-Jul-99 | 14:00 4.08 4.32 4.11 4.12 4.45 4.08 4.00 2.66 2.58 2.54
4 29-Jul-99 [ 15:00 2.63 2.63 _2.48 2.52 2.68 2.52 | 2.7 2.55 2.
4 29-Jul-99 | 16:00 2.55 2.68 2.53 6 2.61 2.53 2.55 2.63 2.64 2.63
4 29-Jul-99 | 17:00 2.64 2.57 2.53 2.68 2.53 2.54 2.60 2.62 2.54 2.58
4 29-Jul-99 [ 18:00 2.56 2.50 2.50 2.36 2.37 2.49 2.49 2.37 2.47 2.47
4 29-Jul-99 [ 19:00 2.43 2.64 2.59 2.51 2.49 2.54 2.51 2.49 2.48 2.48
4 29-Jul-99 | 20:00 2.49 2.53 2.52 2.52 2.43 2.60 2.52 2.51 2.50 2.52
4 29-Jul-99 [ 21:00 2.50 2.66 2.55 2.61 2.62 2.49 2.49 2.51 2.52 2.51
4 29-Jul-99 | 22:00 2.44 2.38 "2.26 2.21 2.18 2.04 2.11 2.10 2.02 1.97
4 29-Jul-99 [ 23:00 1.88 2.00 1.97 1.95 1.96 1.94 1.91 1.93 1.92 1.85
4 30-Jul-99 [ 0:00 1.89 1.89 1.91 1.87 1.88 1.94 1.94 1.88 1.87 1.84
4 30-Jul-99 [ 1:00 1.78 1.87 1.83 1.86 1.87 1.86 1.79 1.73 1.84 1.88
4 30-Jul-99 [ 2:00 1.87 1.84 1.78 1.79 1.79 1.85 1.87 1.82 1.79 1.81
4 30-Jul-99 | 3:00 1.90 1.85 1.78 1.78 1.80 1.87 1.81 1.80 1.86 1.96
4 30-Jul-99 [ 4:00 1.93 1.91 1.80 1.90 2.01 1.97 2.10 2.19 2.36 2.41
4 30-Jul-99 |  5:00 2.92 2.84 3.12 2.94 2.95 3.25 3.27 3.49 3.44] __ 334
4 30-Jul-99 [  6:00 2.92 2.96 2.77 2.71 2.68 2.60 2.67 2.64 2.68 2.68]
4 30-Jul-99 | 7:00 & 267 2.64] 2.65 2.63 2.71 2.71 2.70 - 2.73 2.67
4 30-Jul-99 |  8:00 2.64 2.72 2.79 2.77 2.65 2.77 2.80 2.74 2.6 280
4 30-Jul-99 [ 9:00 ; . 2.98 3.05 3.12 312 35715 3.26 3.55
4 30-Jul-99 | 10:00 3.68 3.64 3.77 3.68 3.53 3.58 3.59 3.44 3.53 3.65
4 30-Jul-99 | 11:00 3.54 3.51 3.47 3.44 3.56 3.45 3.42 3.47 3.55 3.43
4 30-Jul-99 [ 12:00 3.41 3.50 3.40 3.54 3.61 3.50 3.48 3.55 3.46 3.49
4 30-Jul-99 [ 13:00 3.60 3.68 3.50 3.54 3.77 3.48 3.61 3.67 3.57 3.51
4 30-Jul-99 | 14:00 3.55 3.40 3.47 3.45 3.53 3.60 3.70 3.71 3.49 3.57
4 30-Jul-99 [  15:00 3.59 3.57 3.58 3.63 3.57 3.65 3.74 3.75 3.76 3.62
4 30-Jul-99 | 16:00 3.70 3.63 3.77 3.66 3.70 3.80 3.66 3.65 3.89 3.68
4 30-Jul-99 [ 17:00 3.67 3.73 3.72 3.59 3.78 3.79 3.68 3.76 3.66 3.63
4 30-Jul-99 [ 18:00 3.63 3.83 3.64 3.66 3.74 3.79 3.68 3.70 3.78 3.80
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MERAMEC FLOW

UNIT DATE | HOUR HR AVG XX:00 XX:15 ‘XX:30 XX:45
4 29-Jul-99 06 1,061,313| 1,061,404| 1,075,222| 1,060,445 1,048,181
4 29-Jul-99 07 1,064,237 1,055,868 1,068,186] 1,076,166 1,056,728
4 29-Jul-99 08 1,060,431 1,058,854 1,061,402] 1,061,341] 1,060,124
4 29-Jul-99 09 1,058,141 1,056,618[ 1,053,825| 1,061,627 1,060,49
4 29-Jul-99 10 1,042,477 1,063,512| 1,042,117| 1,036,370 1,027,910
4 29-Jul-99 11 1,065,872] 1,055,159 1,097,838 1,065,526 YT,044,967
4 29-Jul-99 12 993,481 999,892]  986,505] 6,762] 990,767
4 29-Jul-99 13 987,219\ 996,842 078,575| 988,715 984,742
4 29-Jul-99 14 935,525 992,987| 990,852| 980,096] 778,166
4 29-Jul-99 15 741,997 732,566y 743,078 745,391
4 29-Jul-99 16 742,902] 741,186] 740,560| 741,305 748,555
4 29-Jul-99 17 746,813|- 754,849 747,278] 740,683 744,442
4 29-Jul-99 18 744,180|  742,768|  741,620] 741,810/ 750,523
4 29-Jul-99 19 746,142|  754,362| 742,495 744,657 743,056
4 29-Jul-99 20 750,778|  750,838] 751,951 749,320 751,005
4 29-Jul-99 21 750,341 745214  742,858|  748,527| 764,764
4 29-Jul-99 22 575,991 702,718| 589,795 535,335 476,115
4 29-Jul-99 23 439,618|  430,973]  440,720] 434,006] 452,771
4 30-Jul-99 00 449,374  449,732]  448,420] 450,140] 449,201
4 30-Jul-99 01 452,109] 452,521 453,036|  452,422| 450,455
4 30-Jul-99 02 460,572|  449,903] 454,623 466,645] 471,116
4 30-Jul-99 03 466,988|  469,529|  471,027| 454,763] 472,634
4 30-Jul-99 04 607,282] 530,071 561,849| 621,313] 715,894
4 30-Jul-99 05 879,651 807,203 839,401 900,093] 971,908
4 30-Jul-99 06 851,473 896,391 —841.821| 830243 837,434
4 30-Jul-99 07 814,406] 804,414| 819,893] 824,809  808,50d|
4 30-Jul-99 08 819,898 __ 811,515 823,911 826,405} 817,759
4 30-Jul-99 09 864,984 813,750] 844,339 877,892] 923,954
4 30-Jul-99 10 949,563|  956,329| 957,955 949,059] 934,911
4 30-Jul-99 11 943,234  947,069] 945464| 933,298] 947,103
4 30-Jul-99 12 955,840 952,298| 958,702] 952,144| 960,216
4 30-Jul-99 13 949,209| 958,646 954,597 940,812] 942,781
4 30-Jul-99 14 933,869| 928,465 933,380 942,968| 930,663
4 30-Jul-99 15 931,773 922,666 931,642] 942,657 930,128
4 30-Jul-99 16 927,523|  933,023| 925,528] 920,757| 930,784
4 _[30-Jul-99 17 934,219| 927,817 925105 927,175] 956,778
4 30-Jul-99 18 955,430]  949,734]  959,465| 962,211 950,310

meramec cem data.xls
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This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

12:39:44
12:39:28
12:39:12
12:38:56
12:38:40
12:38:24
12:38:08
12:37:52
12:37:36
- 12:37:20
12:37:04
12:36:48
12:36:32
12:36:16
12:36:00
12:35:44
12:35:28
12:35:12
12:34:56
12:34:40
12:34:24
12:34:08
12:33:52
12:33:36
12:33:20
12:33:04
12:32:48
12:32:32
12:32:16
12:32:00
12:31:44
12:31:28
12:31:12
12:30:56
12:30:40
12:30:24
12:30:08
12:29:52
12:29:36
12:29:20
12:29:04
12:28:48
12:28:32
12:28:16
12:28:00
12:27:44
12:27:28
12:27:12
12:26:56
12:26:40
12:26:24
12:26:08
12:25:52
12:25:36
12:25:20
12:25:04
12:24:48
12:24:32
12:24:16
12:24:00
12:23:44
12:23:28
12:23:12
12:22:56
12:22:40
12:22:24
12:22:08
12:21:52

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
. 7/29/99
7/29/99
'7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7129/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heat input

Mw

356.7
356.1
356.1
355.7
355.2
355.6
356.3
356.8

356
356.1
355.6
355.5
355.2
355.7
355.4
355.3

355

355
356.3

356
354.8
356.4
354.7
354.8
355.4

355

355
355.9
356.6
356.3
356.4
355.9
355.9
355.5
355.9
356.8
355.5
356.4
3556.2
356.2
355.6
355.8
355.5
355.9
355.9

356
355.8
356.1
355.8
355.9
355.5

mmBTU/hr
3,697.6
3,701.9
3,701.9
3,697.6
3,692.3
3,696.6
3,704.0
3,698.7
3,700.8
3,701.9

coal input
#/hr

324,724 Average coal #/hr

325,099
325,099
324,724
324,256
324,631
325,287
324,818
325,006
325,099
324,631
324,537
324,256
324,724
324,443
324,349
324,068
324,068
324,349
325,006
323,881
324,443
323,787
323,881
324,443
324,068
324,068
324,912
324,631
325,287
324,443
324,912
324,912
324,537
324,912
324,818
324,537
324,443
324,256
325,193
324,631
324,818
324,537
324,912
324,912
325,006
324,818
325,099
324,818
324,912
324,537
324,724
324,818
325,006
325,006
325,474
325,756
325,568
325,193
325,287
325,287
325,287
324,724
325,099
324,724
323,975
323,881
323,787

325,462

coal flow data.xls
run #2



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

12:21:36
12:21:20
12:21:04
12:20:48
12:20:32
12:20:16
12:20:00
12:19:44
12:19:28
12:19:12
12:18:56
12:18:40
12:18:24
12:18:08
12:17:52
12:17:36
12:17:20
12:17:04
12:16:48
12:16:32
12:16:16
12:16:00
12:15:44
12:15:28
12:15:12
12:14:56
12:14:40
12:14:24
12:14:08
12:13:52
12:13:36
12:13:20
12:13:04
12:12:48
12:12:32
12:12:16
12:12:00
12:11:44
12:11:28
12:11:12
12:10:56
12:10:40
12:10:24
12:10:08
12:09:52
12:09:36
12:09:20
12:09:04
12:08:48
12:08:32
12:08:16
12:08:00
12:07:44
12:07:28
12:07:12
12:06:56
12:06:40
12:06:24
12:06:08
12:05:52
12:05:36
12:05:20
12:05:04
12:04:48
12:04:32
12:04:16
12:04:00
12:03:44

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
. 7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heat input

Mw

355.2
355.5
355.1
355.5
355.7
356.1
356.2
356.1
356.5
356.1
356.1
355.8
355.9
356.5

mmBTU/hr
3,692.3
3,695.5
3,691.2
3,695.5
3,697.6
3,701.9
3,703.0
3,701.9
3,706.2
3,701.9
3,701.9
3,698.7
3,699.8
3,695.5
3,698.7
3,696.6

coal input
#Mhr
324,256
324,537
324,162
324,537
324,724
325,099
325,193
325,099
325,474
325,099
325,099
324,818
324,912
324,537
324,818
324,631
325,474
325,099
325,287
325,381
325,381
325,287
325,006
325,474
325,474
325,568
325,006
325,381
325,099
325,006
325,099
325,474
325,099
324,631
324,443
324,443
324,443
324,443
325,006
324,537
324,912
324,631
325,006
325,568
324,631
324,443
324,256
324,443
324,068
324,537
324,537
324,724
324,537
325,006
324,537
326,099
324,349
324,724
324,631
324,537
325,287
325,474
325,099
325,474
325,099
325,474
325,943
326,225

coal flow data.xls
run #2



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

12:03:28
12:03:12
12:02:56
12:02:40
12:02:24
12:02:08
12:01:52
12:01:36
12:01:20
12:01:04
12:00:48
12:00:32
12:00:16
12:00:00
11:59:44
11:59:28
11:59:12
11:58:56
11:58:40
11:58:24
11:58:08
11:57:52
11:57:36
11:57:20
11:57:04
11:56:48
11:56:32
11:56:16
11:56:00
11:55:44
11:55:28
11:55:12
11:54:56
11:54:40
11:54:24
11:54:08
11:53:52
11:53:36
11:53:20
11:53:04
11:52:48
11:52:32
11:52:16
11:52:00
11:51:44
11:51:28
11:51:12
11:50:56
11:50:40
11:50:24
11:50:08
11:49:52
11:49:36
11:49:20
11:49:04
11:48:48
11:48:32
11:48:16
11:48:00
11:47:44
11:47:28
11:47:12
11:46:56
11:46:40
11:46:24
11:46:08
11:45:52
11:45:36

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
. 7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heat input

Mw

356.6
356.9
356.4
356.5

357
356.6
355.6

357.2

357.8

357.2
357.3
357.6
357.6
357.7
357.8
357.3
357.6

356.8
357.3
356.5

355.7
355.7
355.9
356.7
356.9
356.2
356.5
356.6
356.3

mmBTU/hr
3,707.2
3,699.8
3,705.1
3,706.2
3,711.5
3,707.2
3,696.6

3,709.4
3,714.7
3,706.2
3,700.8
3,697.6
3,697.6
3,699.8
3,697.6
3,699.8
3,703.0
3,706.2
3,707.2
3,704.0

coal input
#/hr
325,568
324,912
325,381
325,474
325,943
325,568
324,631
325,006
325,099
324,256
324,912
324,631
324,349
325,287
325,287
324,818
325,474
325,662
325,193
325,193
325,006
325,099
325,474
325,381
325,099
325,756
325,756
325,381
325,943
325,662
326,225
326,131
326,131
325,662
326,037
326,037
326,037
325,943
325,756

coal flow data.xis
run #2



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

11:45:20
11:45:04
11:44:48
11:44:32
11:44:16
11:44:00
11:43:44
11:43:28
11:43:12
11:42:56
11:42:40
11:42:24
11:42:08
11:41:52
11:41:36
11:41:20
11:41:04
11:40:48
11:40:32
11:40:16
11:40:00
11:39:44
11:39:28
11:39:12
11:38:56
11:38:40
11:38:24
11:38:08
11:37:52
11:37:36
11:37:20
11:37:04
11:36:48
11:36:32
11:36:16
11:36:00
11:35:44
11:35:28
11:35:12
11:34:56
11:34:40
11:34:24
11:34:08
11:33:52
11:33:36
11:33:20
11:33:04
11:32:48
11:32:32
11:32:16
11:32:00
11:31:44
11:31:28
11:31:12
11:30:56
11:30:40
11:30:24
11:30:08
11:29:52
11:29:36
11:29:20
11:29:04
11:28:48
11:28:32
11:28:16
11:28:00
11:27:44
11:27:28

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
- 7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

7/29/99
7/29/99
7/29/99
7/29/99

7/29/99

gross load heat input

Mw

356.6
356.6
356.7
356.7
355.9

356
356.1
355.8
356.3
356.4
356.3
356.5
356.2
356.6
356.7
356.3

356
355.9
356.1
355.8
356.4
356.7
355.9
356.4
356.5
356.5
356.4
356.3
356.6
356.6
356.6
356.2
356.3
356.6

mmBTU/hr
3,707.2
3,707.2
3,708.3
3,708.3
3,699.8
3,700.8
3,701.9
3,698.7
3,704.0
3,705.1
3,704.0
3,706.2
3,703.0
3,707.2
3,708.3
3,704.0
3,700.8

coal input
#hr
325,568
325,568
325,662
325,662
324,912
325,006
325,099
324,818
325,287
325,381
325,287
325,474
325,193
325,568
325,662
325,287
325,006
324,912
325,099
324,818
325,381
325,662
324,912
325,381
325,474
325,474
325,381
325,287
325,568
325,568

coal flow data.xis
run #2



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

" time

11:27:12
11:26:56
11:26:40
11:26:24
11:26:08
11:25:52
11:25:36
11:25:20
11:25:04
11:24:48
11:24:32
11:24:16
11:24:00
11:23:44
11:23:28
11:23:12
11:22:56
11:22:40
11:22:24
11:22:08
11:21:52
11:21:36
11:21:20
11:21:04
11:20:48
11:20:32
11:20:16
11:20:00
11:19:44
11:19:28
11:19:12
11:18:56
11:18:40
11:18:24
11:18:08
11:17:52
11:17:36
11:17:20
11:17:04
11:16:48
11:16:32
11:16:16
11:16:00
11:15:44
11:15:28
11:15:12
11:14:56
11:14:40
11:14:24
11:14:08
11:13:52
11:13:36
11:13:20
11:13:04
11:12:48
11:12:32
11:12:16
11:12:00
11:11:44
11:11:28
11:11:12
11:10:56
11:10:40
11:10:24
11:10:08
11:09:52
11:09:36
11:09:20

date

7/29/99

gross load heat input

Mw

7/29/99 -

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
- 7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

357.1
357.1
357.2

358
357.3
357.8
357.6
357.8
357.8
357.7

356.8

357.1
357.4
357.5
357.6

mmBTU/hr
3,712.6
3,712.6
3,713.7
3,722.2
3,714.7
3,720.1
3,717.9
3,720.1
3,720.1
3,719.0
3,722.2

coal input
#/hr
326,037
326,037
326,131
326,881
326,225
326,693
326,506
326,693
326,693
326,600
326,881
326,412
326,881
325,943
325,756
325,193
325,099
324,631
324,818
324,537
324,349
325,193
324,068
323,975
324,537
324,537
323,975
325,006
325,193
325,193
325,474
325,756
325,943
326,037
326,318
326,412
326,506
326,506
325,849
326,037
325,849
326,412
326,318
326,506
326,318
326,881
326,037
326,318
326,693
327,163
327,163
326,693
327,069
326,693
326,318
326,693
326,600
325,943
326,037
326,881
326,881
326,787
325,849
326,131
325,193
326,318
325,943
325,849

coal flow data.xls
run #2



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

11:09:04
11:08:48
11:08:32
11:08:16
11:08:00
11:07:44
11:07:28
11:07:12
11:06:56
11:06:40
11:06:24
11:06:08
11:05:52
11:05:36
11:05:20
11:05:04
11:04:48

11:04:32 .

11:04:16
11:04:00
11:03:44
11:03:28
11:03:12
11:02:56
11:02:40
11:02:24
11:02:08
11:01:52
11:01:36
11:01:20
11:01:04
11:00:48
11:00:32
11:00:16
11:00:00
10:59:44
10:59:28
10:59:12
10:58:56
10:58:40
10:58:24
10:58:08
10:57:52
10:57:36
10:57:20
10:57:04
10:56:48
10:56:32
10:56:16
10:56:00
10:55:44
10:55:28
10:55:12
10:54:56
10:54:40
10:54:24
10:54:08
10:53:52
10:53:36
10:53:20
10:53:04
10:52:48
10:52:32
10:52:16
10:52:00
10:51:44
10:51:28
10:51:12

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heat input

Mw

357.4
357.4
356.9

356
356.8
356.1
356.2

356
356.8
356.8
356.9
357.1
357.2
357.2

357
357.5
357.7
357.1
357.5

358
357.4
357.8
357.3
356.6
356.5
357.2
357.2
357.4
357.4
357.6
356.9

3573 -

357.2
357.2

357
356.9
357.4
358.1
357.1
357.2
358.1
356.7
357.1
357.1
356.6
356.6
356.4

357.1

mmBTU/hr
3,715.8
3,715.8
3,7104
3,700.8
3,709.4
3,701.9
3,703.0
3,700.8
3,709.4

coal input

#hr
326,318
326,318
325,849
325,006
325,756
325,099
325,193
325,006
325,756
325,756
325,849
326,037
326,131
326,131

326,037

coal flow data.xls
run #2



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

10:50:56
10:50:40
10:50:24
10:50:08
10:49:52
10:49:36
10:49:20
10:49:04
10:48:48
10:48:32
10:48:16
10:48:00
10:47:44
10:47:28
10:47:12
10:46:56
10:46:40
10:46:24
10:46:08
10:45:52
10:45:36
10:45:20
10:45:04
10:44:48
10:44:32
10:44:16
10:44:00
10:43:44
10:43:28
10:43:12
10:42:56
10:42:40
10:42:24
10:42:08
10:41:52
10:41:36
10:41:20
10:41:04
10:40:48
10:40:32
10:40:16
10:40:00
10:39:44
10:39:28
10:39:12
10:38:56
10:38:40
10:38:24
10:38:08
10:37:52
10:37:36
10:37:20
10:37:04
10:36:48
10:36:32
10:36:16
10:36:00
10:35:44
10:35:28
10:35:12
10:34:56
10:34:40
10:34:24
10:34:08
10:33:52
10:33:36
10:33:20
10:33:04

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
- 7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heat input

Mw

357.2

357
356.6

357
357.3
356.9
356.5

357
357.1
357.1
357.5
357.4
357.7
357.7
357.7
357.5
357.7
357.7
357.1
357.3
357.5
357.5
357.4
357.6
357.6
357.7
357.6
357.4
358.3
357.8
358.3
358.4
357.6
357.9

358
357.8
357.9
357.6
357.6

355.4

355.9

mmBTU/hr
3,713.7
3,711.5
3,707.2
3,711.5
3,714.7
3,7104
3,706.2
3,711.5

coal input
#hr
326,131
325,943
325,568
325,943
326,225
325,849
325,474
325,943
326,037
326,037
326,412
326,318
326,600
326,600
326,600
326,412
326,600
326,600
326,037
326,225
326,412
326,412
326,318
326,506
326,506
326,600
326,506
326,318
327,163
326,693
327,163
327,256
326,506
326,787
326,881
326,693
326,787
326,506
326,506
326,506
326,506
326,318
325,943
325,474
326,225
325,474
325,474
325,381
325,381
325,099
325,099
324,818
324,912
324,724
324,443
324,162
324,162
324,068
324,068
323,600
323,881
324,443
324,631
324,631
325,099
324,912
324,912
325,099

coal flow data.xis
run #2



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

10:32:48
10:32:32
10:32:16
10:32:00
10:31:44
10:31:28
10:31:12
10:30:56
10:30:40
10:30:24
10:30:08
10:29:52
10:29:36
10:29:20
10:29:04
10:28:48
10:28:32
10:28:16
10:28:00
10:27:44
10:27:28
10:27:12
10:26:56
10:26:40
10:26:24
10:26:08
10:25:52
10:25:36
10:25:20
10:25:04
10:24:48
10:24:32
10:24:16
10:24:00
10:23:44
10:23:28
10:23:12
10:22:56
10:22:40
10:22:24
10:22:08
10:21:52
10:21:36
10:21:20
10:21:04
10:20:48
10:20:32
10:20:16
10:20:00
10:19:44
10:19:28
10:19:12
10:18:56
10:18:40
10:18:24
10:18:08
10:17:52
10:17:36
10:17:20
10:17:04
10:16:48
10:16:32
10:16:16
10:16:00
10:15:44
10:15:28
10:15:12
10:14:56

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
. 7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heat input

Mw

356
355.7
356.1
356.3
356.2
356.3
355.9
356.3
356.8
356.3
356.5
356.5
356.9
356.4
356.9
357.2
356.4

355.9

mmBTU/hr
3,700.8
3,697.6
3,701.9
3,704.0
3,703.0
3,704.0
3,699.8
3,704.0
3,709.4
3,704.0
3,706.2
3,706.2
3,710.4
3,705.1
3,710.4
3,713.7
3,705.1
3,703.0
3,707.2
3,715.8
3,713.7
3,713.7
3,707.2
3,707.2
3,708.3
3,703.0
3,708.3
3,712.6
3,705.1
3,705.1
3,707.2

coal input
#/hr
325,006
324,724
325,099
325,287
325,193
325,287
324,912
325,287
325,756
325,287
325,474
325,474
325,849
325,381
325,849
326,131
325,381
325,193
325,568
326,318
326,131
326,131
325,568
325,568
325,662
325,193
325,662
326,037
325,381
325,381
325,568
325,849
325,474
325,474
325,568
324,818
325,474
325,193
325,193
325,193
324,912
324,818
324,537
324,631
325,287
325,099
325,193
326,318
326,943
326,225
326,225
326,318
325,756
326,225
325,756
326,225
326,037
326,037
326,037
326,412
326,506
325,193
325,287
325,287
324,724
324,912
324,912
325,381

coal flow data.xls
run #2



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

10:14:40
10:14:24
10:14.08
10:13:52
10:13:36
10:13:20
10:13:04
10:12:48
10:12:32
10:12:16
10:12:00
10:11:44
10:11:28
10:11:12
10:10:56
10:10:40
10:10:24
10:10:08
10:09:52
10:09:36
10:09:20
10:09:04
10:08:48
10:08:32
10:08:16
10:08:00
10:07:44
10:07:28
10:07:12
10:06:56
10:06:40
10:06:24
10:06:08
10:05:52
10:05:36
10:05:20
10:05:04
10:04:48
10:04:32
10:04:16
10:04:00
10:03:44
10:03:28
10:03:12
10:02:56
10:02:40
10:02:24
10:02:08
10:01:52
10:01:36
10:01:20
10:01:04
10:00:48
10:00:32
10:00:16
10:00:00

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
. 7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

7/29/99

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heat input

Mw

356.4
356.8
356.4
356.1
356.4
356.3
356.1
356.2
356.1

356
356.1
355.9
355.6
356.1
356.1
355.7
355.3
355.7

355.7

355.9
356.4
356.4
356.4
356.5
355.7
355.9
355.8
355.6
355.7
355.3

355.7
356.9
356.5
356.5

357.1
357.1

mmBTU/hr

coal input
#/r
325,381
325,756
325,381
325,099
325,381
325,287
325,099
325,193
325,099
325,006
325,099
324,912
324,631
325,099
325,099
324,724
324,349
324,724
324,818
324,631
324,724
325,006
325,287
325,193
325,287
325,099
325,099
325,006
325,381
325,474
325,193
325,849
325,568
325,381
324,724
324,912
324,818
324,912
325,381
325,381
325,381
325,474
324,724
324,912
324,818
324,631
324,724
324,349
325,006
324,724
325,849
325,474
325,474
326,943
326,037
326,037

coal flow data.xls
run #2



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time date gross load heatinput coal input
Mw mmBTU/hr #hr
16:54:41  7/29/99 284.1  2,941.7 243,618 Average coal #hr Coal Quality 12,075 BTU/#
16:54:22  7/29/99 2835 29354 243,099 277,430

16:54:03  7/29/99 283.8 2,938.6 243,358
16:53:44  7/29/99 283.5 2,9354 243,099
16:63:25  7/29/99 283.1 2,931.2 242,753
16:53:06  7/29/99 283.4  2,9344 243,013
16:52:47  7/29/99 2822  2,9219 241,975
16:52:28  7/29/99 2822 2,921.9 241,975
16:52:09  7/29/99 2815 2,9145 241,370
16:51:50  7/29/99 2824  2,923.9 242,148
16:51:31  7/29/99 2814 29135 241,284
16:51:12  7/29/99 282.1 2,920.8 241,889
16:50:53  7/29/99 2818 29177 241,630
16:50:34  7/29/99 2826  2,926.0 242,321
16:50:15  7/29/99 2822 29219 241,975
16:49:56  7/29/99 2828  2,928.1 242,494
16:49:37  7/29/99 2824  2,9239 242,148
16:49:18  7/29/99 2826  2,926.0 242,321
16:48:59  7/29/99 281.7 2,916.6 241,543
16:48:40  7/29/99 2817 2,916.6 241,543
16:48:21  7/29/99 280.7 2,906.2 240,679
16:48:02  7/29/99 282.1 2,920.8 241,889
16:47:43  7/29/99 2818 2,917.7 241,630
16:47:24  7/29/99 2821 2,920.8 241,889
16:47:05  7/29/99 2814 29135 241,284
16:46:46  7/29/99 2818 29177 241,630
16:46:27  7/29/99 281.3 29125 241,198
16:46:08  7/29/99 2822 29219 241,975
16:45:49  7/29/99 281.7 29166 241,543
16:45:30  7/29/99 2823  2,9229 242,062
16:45:11  7/29/99 2826  2,926.0 242,321
16:44:52  7/29/99 2826  2,926.0 242,321
16:44:33  7/29/99 2822  2,921.9 241,975
16:44:14  7/29/99 2835 2,9354 243,099
16:43:55  7/29/99 2836 2,936.5 243,186
16:43:36  7/29/99 283.7 2,937.5 243,272
16:43:17  7/29/99 284.1 2,941.7 243,618
16:42:58  7/29/99 2848  2,949.0 244,223
16:42:39  7/29/99 2847  2,948.0 244,137
16:42:220  7/29/99 2843  2,943.8 243,791
16:42:01  7/29/99 2849  2,950.0 244,310
16:41:42  7/29/99 2853  2,954.2 244,656
16:41:23  7/29/99 286.5 2,966.8 245,694
16:41:04  7/29/99 286.6 2,967.8 245,781
16:40:45  7/29/99 286.5 2,966.8 245,694
16:40:26  7/29/99 287.1 2,973.0 246,213
16:40:07  7/29/99 287.1 2,973.0 246,213
16:39:48  7/29/99 2874 2,976.2 246,473
16:39:29  7/29/99 288 2,982.4 246,993
16:39:10  7/29/99 2884  2,986.6 247,339
16:38:51  7/29/99 289.4 2,997.1 248,205
16:38:32  7/29/99 289.5 2,998.1 248,292
16:38:13  7/29/99 288.9 2,991.8 247,772
16:37:54  7/29/99 289.4  2,997.1 248,205
16:37:35  7/29/99 289.5 2,998.1 248,292
16:37:16  7/29/99 2895 2,998.1 248,292
16:36:57  7/29/99 289.4 2,997.1 248,205
16:36:38  7/29/99 289.8  3,001.3 248,551
16:36:19  7/29/99 2904  3,007.5 249,071
16:36:00  7/29/99 2899  3,002.3 248,638
16:35:41  7/29/99 290.6  3,009.6 249,245 -
16:35:22  7/29/99 290.7  3,010.7 249,331

16:35:03  7/29/99 290.7  3,010.7 249,331

16:34:44  7/29/99 289.8  3,001.3 248,551

16:34:25  7/29/99 2902  3,005.4 248,898

16:34:06  7/29/99 2889 2,991.8 247,772

16:33:47  7/29/99 288.1 2,983.5 247,079

16:33:28  7/29/99 286.5 2,966.8 245,694

16:33:09  7/29/99 286.1 2,962.6 245,348

16:32:50  7/29/99 2842  2,942.7 243,704

16:32:31  7/29/99 283.7 2,937.5 243,272

16:32:12  7/29/99 2822 29219 241,975

16:31:53  7/29/99 2828 2,928.1 242,494

16:31:34  7/29/99 2823 29229 242,062

coal flow data.xis
run #3



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

16:31:15
16:30:56
16:30:37
16:30:18
16:29:59
16:29:40
16:29:21
16:29:02
16:28:43
16:28:24
16:28:05
16:27:46
16:27:27
16:27:08
16:26:49
16:26:30
16:26:11
16:25:52
16:25:33
16:25:14
16:24:55
16:24:36
16:24:17
16:23:58
16:23:39
16:23:20
16:23:01
16:22:42
16:22:23
16:22:04
16:21:45
16:21:26
16:21:07
16:20:48
16:20:29
16:20:10
16:19:51
16:19:32
16:19:13
16:18:54
16:18:35
16:18:16
16:17:57
16:17:38
16:17:19
16:17:00
16:16:41
16:16:22
16:16:03
16:15:44
16:15:25
16:15:06
16:14:47
16:14:28
16:14:09
16:13:50
16:13:31
16:13:12
16:12:53
16:12:34
16:12:15
16:11:56
16:11:37
16:11:18
16:10:59
16:10:40
16:10:21
16:10:02
16:09:43
16:09:24
16:09:05
16:08:46
16:08:27
16:08:08

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

7/29/99

gross load heatinput coal input

Mw mmBTU/Mhr

283  2,930.2
2823  2,9229
2832  2,932.3
282.1 2,920.8
2829  2,929.2

282 29198
2825 2,925.0
282.1 2,920.8
2817 2,916.6
280.8  2,907.2
279.2  2,890.6
2783 2,881.2
2772  2,869.7
2771 2,868.7
275.7 2,854.1
2744  2,840.6
2738 2,834.3
273.1 2,827.0
2723 2,818.7
2712 2,807.3
2717 28125
2721 2,816.6
2717 28125
2715 2,8104
270.3  2,797.9
2709  2,804.1

27 2,805.2
271.8 2,8135
2722 28177
2722 28177
2728  2,8239
2732 2,8281
2726  2,821.8
2728  2,823.9
2727  2,8229
2725 2,820.8

273  2,826.0
2736  2,8322
2729 2,8249
2741 2,837.4
2746  2,8426
2741 2,837.4
2747 28437
2752  2,848.9
2758  2,855.1
277.7  2,8749
2779 22,8770
2789 2,8874
2786  2,884.3
2796  2,894.7
2799  2,8979
2798 2,896.8
2799  2,8979
2798 2,896.8
2798 2,896.8

280 2,8989
2804  2,903.1
280.3  2,902.0
2808  2,907.2
2809 2,908.3
280.7 2,906.2
280.8  2,907.2
280.6  2,905.2
2808 2,907.2
2817 29166
280.7 2,906.2
280.7 2,906.2
280.3  2,902.0
280.1 2,899.9
280.7 2,906.2
2796  2,894.7
280.1 2,899.9
281.1 2,9104
2799  2,8979

#hr
242,667
242,062
242,840
241,889
242,580
241,802
242,235
241,889
241,543

' 240,766

239,384
238,607
237,657
237,571
236,363
235,242
234,725
234,122
233,432
232,485
232,915
233,260
232,915
232,743
231,710
232,226
232,313
233,002
233,346
233,346
233,863
234,208
233,691
233,863
233,777
233,605
234,036
234,553
233,949
234,984
235,415
234,984
235,501
235,932
236,450
238,089
238,262
239,125
238,866
239,729
239,988
239,902
239,988
239,902
239,902
240,075
240,420
240,334
240,766
240,852
240,679
240,766
240,593
240,766
241,543
240,679
240,679
240,334
240,161
240,679
239,729
240,161
241,025
239,988

coal flow data.xis
run #3



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

16:07:49
16:07:30
16:07:11
16:06:52
16:06:33
16:06:14
16:05:55
16:05:36
16:05:17
16:04:58
16:04:39
16:04:20
16:04:01
16:03:42
16:03:23
16:03:04
16:02:45
16:02:26
16:02:07
16:01:48
16:01:29
16:01:10
16:00:51
16:00:32
16:00:13
156:59:54
156:59:35
15:59:16
15:58:57

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heatinput coal input

Mw mmBTU/hr
2794  2,892.6
2794  2,892.6

279  2,888.5
2799  2,8979
280.1 2,899.9
2795  2,893.7
280.1 2,899.9
281.1 2,910.4
280.8  2,907.2

281 2,909.3
280.6  2,905.2
279.8  2,896.8
280.4  2,903.1

280 2,898.9

281 2,909.3
280.5  2,904.1
2806  2,905.2
2798 2,896.8
280.6  2,905.2
281.1 2,910.4
2816 29156
2818 29177
2815 29145
2818 29177
281.1 2,9104
2819 29187
2819 29187
2814 29135
2825  2,925.0
2823 29229
2829  2,929.2
2832 29323

284  2,940.6

284  2,940.6
283.7 29375
2839  2,939.6
2845 29459
2845  2,9459
284.1 2,941.7
2842 29427
2845 2,9459
2845 2,9459
2855 2,956.3
286.5 2,966.8
287.4 29762
2883 2,985.6
288.1 2,983.5
289.6  2,999.2
290.7  3,010.7
2917  3,021.1
2926  3,030.6
294.1 3,046.3
295.7  3,063.0
297.1 3,077.7
2999  3,107.1
3029 3,138.6
3054  3,164.8
3099 32122
318.1 3,298.6

322  3,339.8
326.7 3,3789
3304  3,428.6
3345  3,472.1
3402  3,532.6

345 3,583.6

345  3,583.6
3446  3,5794
3446  3,5794
3444 35772
3445  3,578.3
3453  3,586.8
3449  3,5825
3454  3,587.9
3455  3,588.9

#mhr
239,556
239,556
239,211
239,988
240,161
239,643
240,161
241,025
240,766
240,938
240,593
239,902
240,420
240,075
240,938
240,506
240,593
239,902
240,593
241,025
241,457
241,630
241,370
241,630
241,025
241,716
241,716
241,284
242,235
242,062
242,580
242,840
243,531
243,531
243,272
243,445
243,964
243,964
243,618
243,704
243,964
243,964
244,829
245,694
246,473
247,252
247,079
248,378
249,331
250,198
250,978
252,279
253,667
254,882
257,315
259,923
262,098
266,018
273,175
276,585
279,824
283,944
287,543
292,553
296,779
296,779
296,427
296,427
296,251
296,339
297,044
296,691
297,132
297,220

coal flow data.xls
run #3



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

15:44:23
15:44:04
15:43:45
15:43:26
15:43:07
15:42:48
15:42:29
15:42:10
15:41:51
15:41:32
15:41:13
15:40:54
15:40:35
15:40:16
15:39:57
15:39:38
15:39:19
15:39:00
15:38:41
15:38:22
15:38:03
16:37:44
16:37:25
156:37:06
16:36:47
15:36:28
156:36:09
15:35:50
15:35:31
15:35:12
15:34:53
15:34:34
15:34:15
15:33:56
156:33:37
156:33:18
15:32:59
15:32:40
15:32:21

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heatinput coal input

Mw mmBTU/Mr
345  3,583.6
3445  3,578.3
345  3,583.6
3444 35772
3437  3,569.8
3434  3,566.6
3444 3,577.2
3442  3,575.1
3438  3,570.8
3446  3,579.4
345.1 3,584.7
3448  3,581.5
345  3,583.6
3446  3,579.4
3448  3,5815
3448  3,5815
3446  3,579.4
3447  3,580.4
3447  3,580.4
3446  3,579.4
3442  3,575.1
3446 3,579.4
344  3,573.0
3446 3,5794
3448 3,5815
3446  3,579.4
345  3,583.6
345  3,583.6
3446  3,579.4
3445  3,578.3
3448  3,581.5
3443  3,576.2
3442  3,575.1
3443  3,576.2
3448 3,5815
3453  3,586.8
3454  3,587.9
3449  3,5825
3449  3,582.5
3444  3,577.2
3445  3,578.3
3442  3,575.1
3446  3,579.4
345  3,583.6
3454  3,5879
3455  3,588.9
346  3,594.3
346  3,594.3
345.1 3,584.7
3449  3,5825
3452  3,585.7
345  3,583.6
3446 3,579.4
3446  3,579.4
3442  3,575.1
3446  3,579.4
3444  3,5772
3442  3,575.1
3444 35772
3448  3,581.5
3446  3,5794
3442  3,575.1
344.1 3,574.0
3443  3,576.2
3442  3,575.1
3443  3,576.2
343.7 3,569.8
343.7  3,569.8
3436  3,568.7
343.7  3,569.8
344  3,573.0
3436  3,568.7
3433  3,565.5
3433 3,565.5

#hr
296,779
296,339
296,779
296,251
295,634
295,370
296,251
296,075
295,722
296,427
296,867
296,603
296,779
296,427
296,603
296,603
296,427
296,515
296,515
296,427
296,075
296,427
295,898
296,427
296,603
296,427
296,779
296,779
296,427
296,339
296,603
296,163
296,075
296,163
296,603
297,044
297,132
296,691
296,691
296,251
296,339
296,075
296,427
296,779
297,132
297,220
297,661
297,661
296,867
296,691
296,956
296,779
296,427
296,427
296,075
296,427
296,251
296,075
296,251
296,603
296,427
296,075
295,986
296,163
296,075
296,163
295,634
295,634
295,546
295,634
295,898
295,546
295,282
295,282

coal flow data.xis
run #3



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

15:20:57
15:20:38
15:20:19
15:20:00
15:19:41
15:19:22
15:19:03
15:18:44
15:18:25
15:18:06
15:17:47
15:17:28
15:17:09
15:16:50
15:16:31
15:16:12
15:15:53
15:15:34
15:15:15
15:14:56
15:14:37
15:14:18
15:13:59
15:13:40
15:13:21
156:13:02
15:12:43
16:12:24
15:12:05
15:11:46
15:11:27
15:11:08
15:10:49
15:10:30
15:10:11
16:09:52
15:09:33
15:09:14
15:08:55
15:08:36
15:08:17
15:07:58
15:07:39
15:07:20
15:07:01
15:06:42
15:06:23
156:06:04
15:05:45
15:05:26
16:05:07
15:04:48
15:04:29
15:04:10
15:03:51
16:03:32
15:03:13
15:02:54
156:02:35
15:02:16
15:01:57
15:01:38
15:01:19
15:01:00
15:00:41
15:00:22
15:00:03
14:59:44
14:59:25
14:59:06
14:58:47
14:58:28
14:58:09
14:57:50

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heatinput coal input

Mw mmBTU/hr
3434  3,566.6
3429  3,561.3
3429  3,561.3
3437 3,569.8
3434  3,566.6
3442  3,575.1
3442  3,575.1
3447  3,580.4
3443 3,576.2
343.7 3,569.8
3434  3,566.6
3439 3,571.9

344  3,573.0
3444 3,577.2

344  3,573.0
3444  3,577.2
3444  3,577.2
3444  3,577.2
3438  3,570.8
3433  3,565.5
3438 3,570.8
3442  3,575.1
344.7  3,580.4
344.1 3,574.0
344.1 3,574.0
3445  3,578.3
344.1 3,574.0
3444 3,577.2
3448  3,581.5
3444  3,577.2
3448 3,5815
3445  3,578.3
3445 3,578.3

345  3,583.6
3447  3,580.4
3449  3,582.5
345.1 3,584.7
3453  3,586.8
3448 3,581.5
3444 35772
344.1 3,574.0
3444 35772
343.7 3,569.8
3449 3,5825
3448  3,581.5
3443 3,576.2
3438 3,570.8
3438 3,570.8
3443 3,576.2
3443  3,576.2
3442  3,575.1
3442  3,575.1
3443  3,576.2
3448  3,581.5
3454  3,5879
3453  3,586.8

345  3,583.6
3455  3,588.9

345  3,583.6

345  3,583.6
3453  3,586.8
3452  3,585.7
345.1 3,584.7
3443 3,576.2
3446 3,579.4
3446  3,579.4

345  3,583.6
3445 3,578.3
3442  3,575.1
3442  3,575.1
3442  3,575.1
3446 3,5794
3446  3,579.4
3452  3,585.7

#hr
295,370
294,930
294,930
295,634
295,370
296,075
296,075
296,515
296,163
295,634
295,370
295,810
295,898
296,251
295,898
296,251

296,251
296,603
296,251
296,603
296,339
296,339
296,779
296,515
296,691
296,867
297,044
296,603
296,251
295,986
296,251
295,634
296,691
296,603

coal flow data.xis
run #3



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

14:57:31
14:57:12
14:56:53
14:56:34
14:56:15
14:55:56
14:55:37
14:55:18
14:54:59
14:54:40
14:54:21
14:54:02
14:53:43
14:53:24
14:53:05
14:52:46
14:52:27
14:52:08
14:51:49
14:51:30
14:51:11
14:50:52
14:50:33
14:50:14
14:49:55
14:49:36
14:49:17
14:48:58
14:48:39
14:48:20
14:48:01
14:47:42
14:47:23
14:47:04
14:46:45
14:46:26
14:46:07
14:45:48
14:45:29
14:45:10
14:44:51
14:44:32
14:44:13
14:43:54
14:43:35
14:43:16
14:42:57
14:42:38
14:42:19
14:42:00
14:41:41
14:41:22
14:41:03
14:40:44
14:40:25
14:40:06
14:39:47
14:39:28
14:39:09
14:38:50
- 14:38:31
14:38:12
14:37:53
14:37:34
14:37:15
14:36:56
14:36:37
14:36:18
14:35:59
14:35:40
14:35:21
14:35:02
14:34:43
14:34:24

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
* 7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heatinput coal input

Mw mmBTU/Mr
345.1 3,584.7
3453  3,586.8

345  3,583.6
3444  3,577.2
344.7  3,580.4
3445  3,578.3
344.1 3,574.0
344.1 3,574.0
3442  3,575.1

344  3,573.0
3439 3,5719

344  3,573.0
3435  3,567.7
3443 3,576.2
3442  3,575.1
343.7 3,569.8
3444 35772
344.7 3,580.4

345  3,583.6
3445 3,578.3
3443 3,576.2
3449  3,5825
3448 3,5815
3444 3,577.2
3439 35719
344.7  3,580.4
3455 3,588.9
345.1 3,584.7
3453  3,586.8
3452  3,585.7
3454  3,5879
3446  3,579.4

344  3,573.0
344.1 3,574.0
3445  3,578.3
3444 3,5772
3439 3,5719
3441 3,574.0
343.7 3,569.8
343.7 3,569.8
3438 3,570.8
343.6  3,568.7
3439 35719
3435 3,567.7

344  3,573.0
3448  3,581.5
3442  3,575.1
344.7 3,580.4
3448 3,581.5
3444 35772

344  3,573.0
3442  3,575.1
3441 3,574.0
3443  3,576.2
3442  3,575.1
343.1 3,563.4
3435 3,567.7
3433  3,565.5
3439 35719

344 3,573.0
3436  3,568.7
3441 3,574.0
3436  3,568.7
3442  3,575.1

344 3,573.0
3439 3,5719
3438 3,570.8
3434  3,566.6
343.1 3,563.4
343.1 3,563.4
3435 3,567.7
3442  3,575.1
3446 3,5794
3445 3,578.3

#hr
296,867
297,044
296,779
296,251
296,515
296,339
295,986
295,986
296,075
295,898
295,810
295,898
295,458
296,163
296,075
295,634
296,251
296,515
296,779
296,339
296,163
296,691
296,603
296,251
295,810
296,515
297,220
296,867
297,044
296,956
297,132
296,427
295,898
295,986
296,339
296,251
295,810
295,986
295,634
295,634
295,722
295,546
295,810
295,458
295,898
296,603
296,075
296,515
296,603
296,251
295,898
296,075
295,986
296,163
296,075
295,106
295,458
295,282
295,810
295,898
295,546
295,986
295,546
296,075
295,898
295,810
295,722
295,370
295,106
295,106
295,458
296,075
296,427
296,339

coal flow data.xis
run #3



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

14:34:05
14:33:46
14:33:27
14:33:08
14:32:49
14:32:30
14:32:11
14:31:52
14:31:33
14:31:14
14:30:55
14:30:36
14:30:17
14:29:58
14:29:39
14:29:20
14:29:01
14:28:42
14:28:23
14:28:04
14:27:45
14:27:26
14:27:07
14:26:48
14:26:29
14:26:10
14:25:51
14:25:32
14:25:13
14:24:54
14:24:35
14:24:16
14:23:57
14:23:38
14:23:19
14:23:00
14:22:41
14:22:22
14:22:03
14:21:44
14:21:25
14:21:06
14:20:47
14:20:28
14:20:09
14:19:50
14:19:31
14:19:12
14:18:53
14:18:34
14:18:15
14:17:56
14:17:37
14:17:18
14:16:59
14:16:40
14:16:21
14:16:02
14:15:43
14:15:24
14:15:05
14:14:46
14:14:27
14:14:08
14:13:49
14:13:30
14:13:11
14:12:52
14:12:33
14:12:14
14:11:55
14:11:36
14:11:17
14:10:58

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
+7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
* 7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heatinput coal input

Mw mmBTUMr
344.3 3,576.2

344 3,573.0
3444 35772
343.9 3,571.9
3442  3,575.1
3443  3,576.2
3448  3,581.5
3445 3,578.3
344.6 3,579.4
3444 35772
3449  3,5825
344.9 3,682.5

345  3,583.6
3448 3,581.5
3448 3,5815
3446  3,579.4
3444  3,5772
3448  3,581.5
3454  3,5879
3453  3,586.8
3447  3,580.4
3448 3,581.5
3444 35772
344.4 3,577.2
344.5 3,578.3
3444 35772
3445 3,578.3
344.8 3,581.5
3444 35772
3444 35772
3443  3,576.2
3445  3,578.3
344.6 3,579.4
344.6 3,579.4
3452  3,585.7
345.4 3,587.9
344.6 3,579.4
344.8 3,681.5
3447  3,580.4
3442  3,575.1
3443 3,576.2
343.9 3,571.9
3438 3,570.8
344.1 3,574.0
3435  3,567.7
343.9 3,571.9
3438  3,570.8
3429  3,561.3
343.6 3,568.7
343.6 3,568.7
343.5 3,567.7
344.2 3,575.1
3443 3,576.2
3448 3,5815
3443 3,576.2
3443  3,576.2
343.5 3,567.7
343.1 3,563.4
3431  3,563.4
3429  3,561.3
3429 3,561.3
343.1 3,563.4

343  3,562.3
3428  3,560.2

343  3,562.3
3435 3,567.7
3439 35719
3439 35719
344.1 3,574.0

344  3,573.0
3446  3,579.4
3435  3,567.7
3435  3,567.7
3439 35719

#Mmr
296,163
295,898
296,251
295,810
296,075
296,163
296,603
296,339
296,427
296,251
296,691
296,691
296,779
296,603
296,603
296,427
296,251
296,603
297,132
297,044
296,515
296,603
296,251
296,251
296,339
296,251
296,339
296,603
296,251
296,251
296,163
296,339
296,427
296,427
296,956
297,132
296,427
296,603
296,515
296,075
296,163
295,810
295,722
295,986
295,458
295,810
295,722
294,930
295,546
295,546
295,458
296,075
296,163
296,603
296,163
296,163
295,458
295,106
295,106
294,930
294,930
295,106
295,018
294,842
295,018
295,458
295,810
295,810
295,986
295,898
296,427
295,458
295,458
295,810

coal flow data.xls
run #3



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

14:10:39
14:10:20
14:10:01
14:09:42
14:09:23
14:09:04
14:08:45
14:08:26
14:08:07
14:07:48
14:07:29
14:07:10
14:06:51
14:06:32
14:06:13
14:05:54
14:05:35
14:05:16
14:04:57
14:04:38
14:04:19
14:04:00
14:03:41
14:03:22
14:03:03
14:02:44
14:02:25
14:02:06
14:01:47
14:01:28
14:01:09
14:00:50
14:00:31
14:00:12
13:59:53
13:59:34
13:59:15
13:58:56
13:58:37
13:58:18
13:57:59
13:57:40
13:57:21
13:57:02
13:56:43
13:56:24
13:56:05
13:55:46
13:55:27
13:55:08
13:54:49
13:54:30
13:54:11
13:63:52
13:53:33
13:53:14
13:52:55
13:52:36
13:52:17
13:51:58
13:51:39
13:51:20
13:51:01
13:50:42
13:50:23
13:50:04
13:49:45
13:49:26
13:49:07
13:48:48
13:48:29
13:48:10
13:47:51
13:47:32

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heatinput coal input

Mw mmBTU/hr
344 3,673.0
3439 35719
343.7  3,569.8
344.6 3,579.4
344  3,573.0
3435  3,567.7
343.3  3,565.5
343.2 3,564.5
343  3,562.3
3432  3,564.5
343.1 3,563.4
3432  3,564.5
3432  3,564.5
3428  3,560.2
3428  3,560.2
3432  3,564.5
3433  3,565.5
3438 3,570.8
3432  3,564.5
343.1 3,563.4
343.7 3,569.8
3445  3,578.3
3444 35772
3448  3,581.5
3444 35772
344  3,573.0
3439 3,571.9
3439 3,571.9
3439 3,571.9
3439  3,571.9
3446  3,5794
3447  3,580.4
3448  3,581.5
' 3448 3,5815
3448  3,581.5
344  3,573.0
343.1 3,563.4
343  3,562.3
3429  3,561.3
3433  3,565.5
3436  3,568.7
3429  3,561.3
3434  3,566.6
3434  3,566.6
3435 3,567.7
344  3,573.0
3444  3,5772
3444  3,577.2
3442  3,575.1
3445  3,578.3
3445  3,578.3
3443  3,576.2
3438 3,570.8
344.1 3,574.0
343.7 3,569.8
3436  3,568.7
343.1 3,563.4
3439 3,571.9
3439 3,5719
3438  3,570.8
3442  3,575.1
3439  3,571.9
3444 35772
344.7  3,5804
3452  3,585.7
345  3,583.6
3452  3,585.7
3453  3,586.8
346  3,594.3
3456  3,590.0
345  3,583.6
3455  3,588.9
3452  3,585.7
3452  3,585.7

#/Mhr
295,898
295,810
295,634
296,427
295,898
295,458
295,282
295,194
295,018
295,194
295,106
295,194
295,194
294,842
294,842
295,194
295,282
295,722
295,194
295,106
295,634
296,339
296,251
296,603
296,251
295,898
295,810
295,810
295,810
295,810
296,427
296,515
296,603
296,603
296,603
295,898
295,106
295,018
294,930
295,282
295,546
294,930
295,370
295,370
295,458
295,898
296,251
296,251
296,075
296,339
296,339
296,163
295,722
295,986
295,634
295,546
295,106
295,810
295,810
295,722
296,075
295,810
296,251
296,515
296,956
296,779
296,956
297,044
297,661
297,308
296,779
297,220
296,956
296,956

coal flow data.xis
run #3



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

13:47:13
13:46:54
13:46:35
13:46:16
13:45:57
13:45:38
13:45:19
13:45:00

date

7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99
7/29/99

gross load heatinput coal input

Mw mmBTU/hr
3448  3,581.5
3446  3,579.4
3455  3,588.9
3453  3,586.8
3455  3,588.9
3453  3,586.8
345.3  3,586.8
3454  3,587.9

#/hr
296,603
296,427
297,220
297,044
297,220
297,044
297,044
297,132

coal flow data.xls
run #3



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time date gross load heatinput coal input
Mw mmBTU/hr #/hr
10:19:43  7/30/99 306  3,171.1 268,445 Average coal #/hr  Coal Quality 11,813 BTU/#
10:19:26  7/30/99 305.6 3,166.9 268,089 265,095 '

10:19:09  7/30/99 305.1 3,161.7 267,644
10:18:52  7/30/99 3053 3,163.8 267,822
10:18:35  7/30/99 305.2 3,162.7 267,733
10:18:18  7/30/99 3047 3,157.5 267,288
10:18:01  7/30/99 304.4 3,154.3 267,022
10:17:44  7/30/99 304.6 3,156.4 267,200
10:17:27  7/30/99 3043 3,153.3 266,933
10:17:10  7/30/99 303.6 13,1459 266,310
10:16:53  7/30/99 3028 3,137.5 265,599
10:16:36  7/30/99 3028 3,137.5 265,599
10:16:19  7/30/99 302.3 3,132.3 265,154
10:16:02  7/30/99 3026 3,1354 265,421
10:15:45  7/30/99 302.8 3,137.5 265,599
10:15:28  7/30/99 301.6 3,1249 264,532
10:15:11  7/30/99 302 3,129.1 264,888
10:14:54  7/30/99 301.7 3,126.0 264,621
10:14:37  7/30/99 302.1  3,130.2 264,976

10:14:20  7/30/99 302  3,129.1 264,888
10:14:03  7/30/99 302.1 3,130.2 264,976
10:13:46  7/30/99 302 3,129.1 264,888

10:13:29  7/30/99 301.6 3,1249 264,532
10:13:12  7/30/99 301.3 3,121.8 264,265
10:12:55  7/30/99 301.6 3,1249 264,532
10:12:38  7/30/99 3025 3,1344 265,332
10:12:21  7/30/99 302.7 3,136.5 265,510
10:12:04  7/30/99 303 3,139.6 265,777
10:11:47  7/30/99 302.1  3,130.2 264,976
10:11:30  7/30/99 301.3 3,121.8 264,265
10:11:13  7/30/99 301.8 3,127.0 264,710
10:10:56  7/30/99 301.3 3,121.8 264,265
10:10:39  7/30/99 301.7 3,126.0 264,621
10:10:22  7/30/99 301 3,118.6 263,999
10:10:05  7/30/99 3014 3,1228 264,354
10:09:48  7/30/99 3022 3,131.2 265,065
10:09:31  7/30/99 3022 3,131.2 265,065
10:09:14  7/30/99 3019 3,128.1 264,799
10:08:57  7/30/99 301.8 3,127.0 264,710
10:08:40  7/30/99 301.9 3,128.1 264,799
10:08:23  7/30/99 301.8 3,127.0 264,710
10:08:06  7/30/99 301.6 3,1249 264,532
10:07:49  7/30/99 301.9 3,128.1 264,799
10:07:32  7/30/99 3029 3,138.6 265,688
10:07:15  7/30/99 3025 3,1344 265,332
10:06:58  7/30/99 302  3,129.1 264,888
10:06:41  7/30/99 3014 3,122.8 264,354
10:06:24  7/30/99 3018 3,127.0 264,710
10:06:07  7/30/99 301.3 3,121.8 264,265
10:05:50  7/30/99 301.5 3,123.9 264,443
10:05:33  7/30/99 301.9  3,128.1 264,799
10:05:16  7/30/99 3022 3,131.2 265,065
10:04:59  7/30/99 301.6 3,1249 264,532
10:04:42  7/30/99 301.6 3,1249 264,532
10:04:25  7/30/99 3024 3,133.3 265,243
10:04:08  7/30/99 302.1  3,130.2 264,976
10:03:51  7/30/99 3022 3,131.2 265,065
10:03:34  7/30/99 303 3,139.6 265,777
10:03:17  7/30/99 3029 33,1386 265,688
10:03:00  7/30/99 3025 3,1344 265,332
10:02:43  7/30/99 302.3 33,1323 265,154 -
10:02:26  7/30/99 302 3,129.1 264,888
10:02:09  7/30/99 3028 3,137.5 265,599
10:01:52  7/30/99 302.4 3,133.3 265,243
10:01:35  7/30/99 3019 3,128.1 264,799
10:01:18  7/30/99 3019 3,128.1 264,799
10:01:01  7/30/99 302 3,129.1 264,888
10:00:44  7/30/99 302.6 3,1354 265,421
10:00:27  7/30/99 302.1  3,130.2 264,976
10:00:10  7/30/99 3023 3,132.3 265,154
9:59:63  7/30/99 301.6 3,1249 264,532
9:59:36  7/30/99 301.1  3,119.7 264,088
9:59:19  7/30/99 301.6 3,1249 264,532
9:59:02  7/30/99 300.8 3,116.5 263,821

coal flow data.xis
run #4



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

9:58:45
9:58:28
9:58:11
9:57:54
9:57:37
9:57:20
9:57:03
9:56:46
9:56:29
9:56:12
9:55:55
9:65:38
9:565:21
9:55:04
9:54:47
9:54:30
9:54:13
9:563:56

date

7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
+7/30/99
7/30/99

gross load heat input coal input
mmBTU/r #hr

Mw

301.5
301.5
301.2
301.9
302.3

302
301.9
301.8
301.8
301.4

302
301.4
301.2

301
301.3

301
301.5
300.9
300.6
300.8
301.1
301.1
301.7
301.2
300.7
301.2
301.8
301.7
301.7
301.3
302.9
301.9
301.7
301.7
301.5
301.7
3022
302.3

302
301.8
301.5
302.4
301.7
301.3
301.4
301.4
301.7
300.9
301.3
301.7
301.1
301.8
301.5
301.7
301.4
300.9

3,123.9
3,123.9

264,443
264,443
264,177
264,799
265,154
264,888
264,799
264,710
264,710
264,354
264,888
264,354
264,177
263,999
264,265
263,999
264,443
263,910
263,643
263,821
264,088
264,088
264,621
264,177
263,732
264,177
264,710
264,621
264,621
264,265
265,688
264,799
264,621
264,621
264,443
264,621
265,065
265,154
264,888
264,710
264,443
265,243
264,621
264,265
264,354
264,354
264,621
263,910
264,265
264,621
264,088
264,710
264,443
264,621
264,354
263,910
264,888
264,532
264,532
264,532
264,532
264,621
264,354
263,999
264,443
263,821
264,532
264,710
265,154
264,799
264,976
264,888
264,888
265,332

coal flow data.xis
run #4



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

9:37:47
9:37:30
9:37:13
9:36:56
9:36:39
9:36:22
9:36:05
9:35:48
9:35:31
9:35:14
9:34:57
9:34:40
9:34:23
9:34:06
9:33:49
9:33:32
9:33:15

date

7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
-7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99

gross load heatinput coal input
mmBTU/Mr #hr

Mw

302.4
302.5
302.2
301.9
302.1
302.1
302.6
302.2
302.2
301.9
302.4
301.6
301.9
301.4
301.9
302.8
302.2
301.4
301.5

302

3,133.3
3,134.4

265,243
265,332
265,065
264,799
264,976
264,976
265,421
265,065
265,065
264,799
265,243
264,532
264,799
264,354
264,799
265,599
265,065
264,354
264,443
264,888
265,154
264,888
265,599
265,332
264,443
264,888
264,799
264,976
265,243
265,243
265,243
265,954
265,332
265,332
264,621
264,976
264,265
264,177
264,799
264,443
264,621
264,177
264,177
263,999
263,910
264,088
264,443
264,443
264,443
264,088
263,910
264,443
263,732
263,288
263,999
264,088
264,443
264,265
264,265
264,354
264,888
264,443
264,888
264,710
265,154
265,510
265,599
265,243
264,888
264,976
265,510
265,777
265,065
264,976

coal flow data.xis
run #4



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

9:16:49
9:16:32
9:16:15
9:15:58
9:15:41
9:15:24
9:15:07
9:14:50
9:14:33
9:14:16
9:13:59
9:13:42
9:13:25
9:13:08
9:12:51
9:12:34
9:12:17
9:12:00
9:11:43
9:11:26
9:11:09
9:10:52
9:10:35
9:10:18
9:10:01
9:09:44
9:09:27
9:09:10
9:08:53
9:08:36
9:08:19
9:08:02
9:07:45
9:07:28
9:07:11
9:06:54
9:06:37
9:06:20
9:06:03
9:05:46
9:05:29
9:05:12
9:04:55
9:04:38
9:04:21
9:04:04
9:03:47
9:03:30
9:03:13
9:02:56
9:02:39
9:02:22
9:02:05
9:01:48
9:01:31
9:01:14
9:00:57
9:00:40
9:00:23
9:00:06
8:59:49
8:59:32
8:59:15
8:58:58
8:58:41
8:58:24
8:58:07
8:57:50
8:57:33
8:57:16
8:56:59
8:56:42
8:56:25
8:56:08

date

7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99

7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99

7/30/99

gross load heat input coal input
mmBTU/r #/hr

Mw

301.7
302.6
302.7
302.3
302.5
302.8
303.1

303
302.5
302.6
302.2
301.8
301.9
302.3
301.9
301.9
3023
301.7
302.5

302
302.6
302.3
302.4
302.5
302.5
302.2
303.4

303
303.2
302.5

303
302.9
303.1
303.3
302.4
302.4
302.7
302.6
302.4
302.9
303.3
302.8
302.5
302.7
302.8
303.1
301.7
301.7
301.7

302.1
301.8
302.3

3,126.0
3,135.4
3,136.5
3,132.3
3,134.4
3,137.5
3,140.7
3,139.6
3,134.4
3,135.4
3,131.2
3,127.0
3,128.1
3,132.3
3,128.1
3,128.1
3,132.3
3,126.0

3,128.1
3,130.2
3,127.0
3,120.7
3,126.0
3,1344
3,136.5
3,1323
3,126.0
3,126.0
3,123.9
3,123.9
3,129.1
3,128.1
3,120.7
3,120.7

264,621
265,421
265,510
265,154
265,332
265,599
265,865
265,777
265,332
265,421
265,065
264,710
264,799
265,154
264,799
264,799
265,154
264,621
265,332
264,888
265,421
265,154
265,243
265,332
265,332
265,065
266,132
265,777
265,954
265,332
265,777
265,688
265,865
266,043
265,243
265,243
265,510
265,421
265,243
265,688
266,043
265,599
265,332
265,510
265,599
265,865
264,621
264,621
264,621
264,976
264,976
264,710
265,154
264,443
265,154
265,065
265,243
264,888
264,799
264,976
264,710
264,177
264,621
265,332
265,510
265,154
264,621
264,621
264,443
264,443
264,888
264,799
264,177
264,177

coal flow data.xis
run #4



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

8:55:51
8:55:34
8:55:17
8:55:00
8:54:43
8:54:26
8:54:09
8:53:52
8:53:35
8:53:18
8:53:01
8:52:44
8:52:27
8:52:10
8:51:53
8:51:36
8:51:19
8:51:02
8:50:45
8:50:28
8:50:11
8:49:54
8:49:37
8:49:20
8:49:03
8:48:46
8:48:29
8:48:12
8:47:55
8:47:38
8:47:21

date

7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
.7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99

gross load heat input coal input
mmBTU/r #/hr

Mw

301.9
301.4
301.8
301.8
301.9
301.9
302.1

302
302.2
301.9
301.8

302.3
301.6
301.8
302.5

302
301.8
301.9

302
302.1
302.4
302.1
302.2
301.8

302

301

3,128.1
3,122.8
3,127.0
3,127.0
3,128.1
3,128.1
3,130.2

264,799
264,354
264,710
264,710
264,799
264,799
264,976
264,888
265,065
264,799
264,710
264,265
264,265
264,088
264,177
263,821
264,443
265,243
265,065
264,710
264,710
263,999
263,999
264,710
264,265
264,799
264,976
264,443
264,976
265,688
265,065
265,065
265,688
265,777
265,421
265,154
265,777
265,777
265,777
265,332
265,332
264,888
264,710
264,976
264,710
264,710
264,532
264,443
264,621

264,976
265,065
264,710
264,888
263,999

coal flow data.xis
run #4



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

8:34:53
8:34:36
8:34:19
8:34:02
8:33:45
8:33:28
8:33:11
8:32:54
8:32:37
8:32:20
8:32:03
8:31:46
8:31:29
8:31:12
8:30:55
8:30:38
8:30:21
8:30:04
8:29:47
8:29:30
8:29:13
8:28:56
8:28:39
8:28:22
8:28:05
8:27:48
8:27:31
8:27:14
8:26:57
8:26:40
8:26:23
8:26:06
8:25:49
8:25:32
8:25:15
8:24:58
8:24:41
8:24:24
8:24:07
8:23:50
8:23:33
8:23:16
8:22:59
8:22:42
8:22:25
8:22:08
8:21:51
8:21:34
8:21:17
8:21:00
8:20:43
8:20:26
8:20:09
8:19:52
8:19:35
8:19:18
8:19:01
8:18:44
8:18:27
8:18:10
8:17:53
8:17:36
8:17:19
8:17:02
8:16:45
8:16:28
8:16:11
8:15:54
8:15:37
8:15:20
8:15:03
8:14:46
8:14:29
8:14:12

date

7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
. 7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99

gross load heat input coal input
mmBTU/r #/hr

Mw

302.5
302.7
302.4
301.8
301.6
302.1
302.6
302.3
302.5

3,134.4
3,136.5
3,133.3
3,127.0
3,124.9

265,332
265,510
265,243
264,710
264,532
264,976
265,421
265,154
265,332
264,976
264,976
264,532
265,154
265,065
265,065
264,532
264,532
264,799
264,799
264,799
264,799
264,799
265,065
264,888
264,621
265,154
265,599
265,865
266,132
265,688
265,510
265,421
265,688
266,043
265,510

265,421
265,688
265,332
265,332
265,065
265,154
265,154
265,154
265,599
264,621
264,621
265,154

coal flow data.xis
run #4



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

8:13:55
8:13:38
8:13:21
8:13:04
8:12:47
8:12:30
8:12:13
8:11:56
8:11:39
8:11:22
8:11:05
8:10:48
8:10:31
8:10:14
8:09:57
8:09:40
8:09:23
8:09:06
8:08:49
8:08:32
8:08:15
8:07:58
8:07:41
8:07:24
8:07:07
8:06:50
8:06:33
8:06:16
8:05:59
8:05:42
8:05:25
8:05:08
8:04:51
8:04:34

date

7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/130/99
7/30/99
7/30/99
7130/99
7/30/99
7/30/99
7/30/99
7/30/99

gross load heat input coal input
mmBTU/hr #/hr

Mw

301.5
302.3
302.2
302.9
302.5
302.1
302.1
301.5
301.2
302.8
302.5
302.3
301.9
301.5

302
301.8
301.8
301.9
302.2
302.2
302.7
301.8
302.5
302.4
302.2
302.2
301.8
302.1

302

303

3,123.9
3,132.3
3,131.2
3,138.6
3,134.4

3,132.3
3,1375

264,443
265,154
265,065
265,688
265,332
264,976
264,976
264,443
264,177
265,599
265,332
265,154
264,799
264,443
264,888
264,710
264,710
264,799
265,065
265,065
265,510
264,710
265,332
265,243
265,065
265,065
264,710
264,976
264,888
265,777
265,065
265,332
265,332
265,154
266,221
266,310
265,777
265,865
265,954
265,954
266,577
266,221

coal flow data.xis
run #4



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

7:52:57
7:52:40
7:52:23
7:52:06
7:51:49
7:51:32
7:51:15
7:50:58
7:50:41
7:50:24
7:50:07
7:49:50
7:49:33
7:49:16
7:48:59
7:48:42
7:48:25
7:48:08
7:47:51
7:47:34
7:47:17
7:47:00
7:46:43
7:46:26
7:46:09
7:45:52
7:45:35
7:45:18
7:45:01
7:44:44
7:44:27
7:44:10
7:43:53
7:43:36
7:43:19
7:43:02
7:42:45
7:42:28
7:42:11
7:41:54
7:41:37
7:41:20
7:41:03
7:40:46
7:40:29
7:40:12
7:39:55
7:39:38
7:39:21
7:39:04
7:38:47
7:38:30
7:38:13
7:37:56
7:37:39
7:37:22
7:37:05
7:36:48
7:36:31
7:36:14
7:35:57
7:35:40
7:35:23
7:35:06
7:34:49
7:34:32
7:34:15
7:33:58
7:33:41
7:33:24
7:33:07
7:32:50
7:32:33
7:32:16

date

7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
. 7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99

gross load heatinput coal input
mmBTU/hr #/hr

Mw

301.9
302
301.9
302
303
302.4
303
302.5
302.4
302.5

3,128.1
3,129.1
3,128.1
3,129.1
3,139.6
3,133.3
3,139.6
3,134.4
3,133.3
3,134.4
3,135.4
3,135.4
3,139.6
3,131.2
3,138.6
3,139.6
3,134.4
3,137.5
3,132.3
3,137.5
3,137.5
3,137.5
3,137.5
3,137.5
3,135.4
3,141.7
3,138.6
3,136.5

264,799
264,888
264,799
264,888
265,777
265,243
265,777
265,332
265,243
265,332
265,421
265,421
265,777
265,065
265,688
265,777
265,332
265,599
265,154
265,599
265,599
265,599
265,599
265,599
265,421
265,954
265,688
265,510
265,688
266,132
265,599
265,510
266,399
266,310
265,865
266,221
266,310

265,154
265,777

coal flow data.xis
run #4



This is a spreadsheet to calculate the coal flow for Meramec Unit 4 during the
July 1999 mercury speciation emissions testing given the gross load on the unit

time

7:31:59
7:31:42
7:31:25
7:31:08
7:30:51
7:30:34
7:30:17
7:30:00

date

7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99
7/30/99

gross load heatinput coal input
mmBTU/Mr #/hr

Mw

265,332
264,976
265,065
264,354
265,065
264,976
264,976
265,065

coal flow data.xis
run #4



FW: Unit 4 Precipitator Test

1 of I

Subject: FW: Unit 4 Precipitator Test
Date: Wed, || Aug 1999 14:56:42 -0500
From: "Hof, Robert R" <RHof@ameren.com>
To: "mmcdannel@ferco.com™ <mmcdannel@ferco.com>

Mark:

See the below statement for the Meramec Unit 4. Let me know if you need a
more definitive statement for precipitator operation.

Bob Hof

From: Hart, Thomas |

Sent: Wednesday, August |1, 1999 1:31 PM
To: Hof, Robert R

Cc: Wetteroff, David |

Subject: Unit 4 Precipitator Test

Bob,

On the mornings of July 29 and 30, the Unit 4 "C" and "D" precipitators were
inspected by engineering personnel. The operation of the transformer
rectifier sets was observed to be normal. This was accomplished by
observing the values of primary and secondary voltage, primary and secondary
current, spark rate, and power level. The TR sets were within normal
operating ranges.

If you have any questions or need further information, please contact me.

Tom

8/11/99 2:22 P!



FW: Unit 4 Precip Data

1 of2

Subject: FW: Unit 4 Precip Data
Date: Mon, 9 Aug 1999 16:04:54 -0500
From: "Hof, Robert R" <RHof@ameren.com>
To: "mmcdannel@ferco.com™ <mmcdannel@ferco.com>

Mark:

Here's some information concerning the precipitator performance. The
precipitator was performing normally. | can get the responsible plant
engineer to foreword a statement of such if you desire.

I'm working on getting some more CEM data covering the NOx, CO2, SO2, and
flow. It would be on a |5 minute averaged basis. Opacity data would also

be included which is on a 6 minute average basis. Hope to have such within

a week. The CEMs are dilution extrative. Since the dilution air is dry, |

believe they consider the values on a dry basis, but I'll double check such

and get back to you. The next CEM data set will be with both the ppm values
and the #/mmBTU basis. Stack Flow is on a standard cubic feet per hour

basis.

I will scan the sought drawings in and email tomorrow.
Bob Hof

From: Wetteroff, David |

Sent: Tuesday, August 03, 1999 8:38 AM
To: Hof, Robert R

Subject: FW: Unit 4 Precip Data

From: Hart, Thomas |

Sent: Monday, August 02, 1999 3:48 PM
To: Wetteroff, David |

Subject: Unit 4 Precip Data

Dave,
On Thursday, July 29, at 0700 the total precipitator power was 774 KW. TR
set 4C3 was off. Per our earlier conversation, precip data was not captured

during the test on Thursday due to a malfunction of the POS computer.

On Friday, July 31, the following data was gathered during the test (all TR
sets were on):

Time Total KW

7:30 No data
7:45 No data

8:00 902
8:15 726
8:30 719

8/9/99 2:35 Pt



FWV: Unit 4 Precip Data

zof2

8:45
9:00
9:15
9:30
9:45
10:00
10:15

I apologize for the missing data. | hope that it does not seriously affect
your test results.

Tom

706
664
613
585
586
58l
560

8/9/99 2:35 PV



