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SUMMARY

I?:ega::z:ulaig anz sulfur dioxide emissions from the coal-
'y lime kiln at the Western Li &
plant in Eden Wisconsin were n oner 1o oupeny
. . measured on Octob 10
The particulate emission " ) tho
§ were found to be well

Souzge Performance Standard (NSPS) of .30 pound:eé?w the New
gzr 1cula§e Per ton of limestone feed set by the U.S EPA

€ numerical particulate results are presented beioQ- '

Test Emissions %2 of Allowable
1 8.827 | 9 |
2 8.833 11
3 6.018 6

AVG ;T;;; lb/tonof feej -;

The sulfur dioxide emissions were also measured as a

Test Emissions
1 46.9

2 44.1

3 ' 50.1

AVG 47.06 lb/hr
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These are the source test reports for AP 42 section 11.17 Lime Manufacturing.
They are referenced in the database as a group, Lime Manufacturing source tests.



1.0 GENERAL

On Thursday, October 18, 1991, Environmental Technology and
Engineering Corporation personnel performed a stack emission
test on the coal-fired rotary lime kiln at the Western Lime &
Cement Company plant located in Eden, Wisconsin. The purpose
of the testing was to determine the compliance status of the
particulate emissions with the permit conditions established
by the State of Wisconsin DNR and with the New Source
Performance Standard (NSPS) established by the U.S. EPA for
lime kilns of this type.

The kiln tested was equipped with a baghouse for particulate
control. The limestone input, lime output, coal firing rate
and baghouse conditions were monitored by Western Lime
personnel under the direction of Lloyd Soley. At the request
of the DNR, a coal sample was collected and an ultimate
analysis was performed by Commercial Testing & Engineering.

A copy of this report is included in the APPENDIX. The field
test, laboratory analysis, and report preparation were
performed by Mike Huenink and Bill Dick. The test
procedures, plant operating conditions, and stack opacity
were observed by Dave Sellers of the DNR Southern District
Office.

The following sections of this report document the activities
and results of the test program. The report presents all of
the relevant data collected and discussions on the
interpretation of the data are provided where appropriate.
The report, therefore, includes much necessary detail. The
results, however, have been summarized in the SUMMARY section
at the beginning of this report for those readers not wishing
to be burdened by the details.



2.0 RESULTS
2.1 PARTICULATE MATTER

Isokinetic sampling for particulate matter was performed in
accordance with the procedures outlined in EPA Method 5 -
"Determination of Particulate Emissions from Stationary
Sources"” - as published in the Federal Register. A brief
summary of this method is included in section 3.0 of this
report. The tests were performed in the final discharge
stack at the location shown in Figure 2-1. This same figure
also depicts the location of the exact test points relative
to the stack wall. The stack flow parameters recorded during
testing and the weights of particulate collected were used to
compute the emissions for each test of the three-test
sequence. These data were then entered into a computer and
printouts showing detailed results are included as Tables
2-1, 2-2, and 2-3.

The results of the three individual tests as well as the
average of the three show the emissions to be above the NSPS
limit of ©.30 pounds of particulate per ton of limestone feed
as set by the U.S. EPA. The numerical test results are
summarized below:

Test Emissions % of Allowable
1 6.027 9
2 0.0833 11
3 e.e018 6

AVG _ ;T;;; lb/ton *;_
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WESTERN LIME EDEN KILN TEST 1 TABLE 2-1 10-10-91

BAROMETRIC PRESSURE; i1n Hg = 29.400
TIP DIAMETER, in .30480
STACK AREA, sq ft = 11.511
SAMPLING TIME PER POINT, min = 3.00
NUMBER OF POINTS = 2@
GAS METER VOLUME, acf = 59.44
WATER COLLECTED, ml = 42.08
PARTICULATE COLLECTED, grams = 6.0106
LIMESTONE FEED, tph = 208.0
Co2 = 23.600 02 = 5.60 co = @.00 N2 = 71.5@
SAMPLING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OUTLET T VELOCITY
deg I inches inches deg F fps
1 328 8.620 3.70 62 52.62
2 325 @.620 3.70 63 52.62
3 325 0.640 3.80 63 53.46
4 338 @.650 3.88 64 54.05
5 330 8.640 3.88 66 ' 53.63
6 325 0.6080 3.60 67 51.77
7 325 e.5880 3.45 68 50.90
8 325 8.560 3.40 70 50.01
-9 324 0.5480 3.20 71 48.95
10 320 e.500 2.95 71 47 .11
11 320 8.5880 3.45 75 50.73
12 325 8.5880 3.45 76 58.98
13 330 e.co00 3.60 77 51.93
14 330 8.600 3.680 78 51.93
16 328 0.580 3.45 79 508.90
16 325 2.5890 3.45 6o 50.90
17 - 330 8.650 3.85 81 54.05
18 330 0.650 3.85 81 54.85
19 325 0.640 3.89 82 53.46
20 325 0.620 3.78 82 52.62
AVG VALUES 3286 3.583 73 51.83
TOTAL GAS WITHDRAWN, scf = 61.52
DRY GAS WITHDRAWN, scf = 68.54
WATER VAPOR WITHDRAWN, scf = 1.98
PERCENT WATER VAPOR = 3.21
ACTUAL WET FLOW RATE, acfm = 35,796.88
STANDARD DRY FLOW RATE, scfm = 22,859.60
, , m3/hr = 38,843.02
PARTICULATE CONCENTRATION, grains/dscf = 8.803
PARTICULATE EMISSIONS, 1b/1800 1lb wet gas = 0.645
PARTICULATE EMISSIONS, lb/ton feed = 0.027 :
PARTICULATE EMISSION RATE, lb/hr = 0.54
SULFUR DIOXIDE CONCENTRATION, mg/m3 = 6547.3
SULFUR DIOXIDE EMISSION RATE, lb/hr = 46.9

PERCENT OF ISOKINETIC SAMPLING = 99.15

e s i e -



WESTERN LIME EDEN KILN TEST 2 TABLE 2-2 16-16-91

BAROMETRIC PRESSURE, in Hg = 29.400
TIP DIAMETER, in .2458

STACK AREA, sq ft = 11.611
SAMPLING TIME PER POINT, min = 3.00
NUMBER OF POINTS = 2@
GAS METER VOLUME, acf = 37.86
WATER COLLECTED, ml = 25.00
PARTICULATE COLLECTED, grams = 0.08085
LIMESTONE FEED, tph = 20.0 .
Co2 = 23.00 02 = 5.60 co = 0.00 N2 = 71.40
SAMPL ING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OUTLET T VELOCITY
deg F inches inches deg F fps
1 325 86.6290 1.50 84 52.6@
2 330 0.620 1.50 85 52.76
3 330 0.640 1.55 85 §3.61
4 330 - 8.640 1.55 8% 53.61
5 338 8.648 1.55 85 53.61
6 330 8.600 1.45 85 51.91
7 330 @6.560 1.38 85 ‘ 50.15
8 330 8.5680 1.35 ' 85 50.15
9 : 325 8.540 1.30 86 49.89
1@ 325 @6.540 1.30 86 49 .09
11 325 0.540 1.30 g6 49.09
12 338 8.52e 1.25 91 48.32
13 338 8.568 1.35 91 50.15
14 330 0.560 1.35 91 5@8.15
15 325 0.580 1.40 91 50.87
16 325 0.640 1.565 91 53.44
17 338 0.640 1.55 92 53.61
18 330 @.640 1.55 92 53.61
19 325 0.600 1.45 92 51.74
20 325 0.520 1.28% 92 48.17
1.4280 88 51.28

AVG VALUES 328

TOTAL GAS WITHDRAWN, scf = 38.97
DRY GAS WITHDRAWN, scf = 37.79
WATER VAPOR WITHDRAWN, scf = 1.18
PERCENT WATER VAPOR = 3.02
ACTUAL WET FLOW RATE, acfm = 35,419.97
STANDARD DRY FL.OW RATE, scfm 22,599.46

» m3/hr 38,4008.99
PARTICULATE CONCENTRATION, grains/dscf = é.e83
PARTICULATE EMISSIONS, 1b/180@ 1b wet gas = 0.006
PARTICULATE EMISSIONS, lb/ton feed = 8.0833
PARTICULATE EMISSION RATE, lb/hr = 0.67
SULFUR DIOXIDE CONCENTRATION, mg/m3 = §21.5
SULFUR DIOXIDE EMISSION RATE, lb/hr = 44.1
PERCENT OF ISOKINETIC SAMPLING = 968.08



WESTERN LIME kin.i KILN TEST 3 TABLE 2-3 10-10-91

BAROMETRIC PRESSUKE, in Hg = 29.468
TIP DIAMETER, in .2458
STACK AREA, sq ft = 11.511
SAMPLING TIME PER POINT, min = 3.00
NUMBER OF POINTs = 20
GAS METER VOLUME, acf = 37.75
WATER COLLECTED, wl = 21.00
PARTICULATE COL{.ECTED, grams = @.0045
LIMESTONE FEED, tph = 2e.@
CoO2 = 23.88 02 = 5.40 co = 9.00 N2 = 71.68
SAMPL ING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OUTLET T VELOCITY
deg I inches inches deg F fps
1 325 8.620 1.50 90 52.55
2 330 0.620 1.50 91 52.72
3 330 0.660 1.60 91 54.39
4 325 8.640 1.55 91 53.39
5 3es 6.640 1.55 91 53.39
6 325 0.600 1.45 91 51.69
7 325 8.600 1.45 91 51.69
8 330 6.560 1.35 90 50.10
9 330 0.540 1.30 98 49.20
10 325 0.500 1.20 89 47 .19
11 325 8.520 1.25 89 48.12
12 330 0.560 1.35 90 50.10
13 330 0.560 1.35 90 50.10
14 334 8.600 1.45 90 51.86
15 339 0.600 1.45 90 51.86
16 330 0.640 1.55 : 90 53.56
17 325 0.640 1.55 92 53.39
18 330 0.640 1.55 92 53.56
19 330 0.600 1.45 92 51.86
20 328 0.5480 1.30 93 49.04
AVG VALUES 320 1.435 91 51.49
TOTAL GAS WITHDKRAWN, scf = 38.68
DRY GAS WITHDRAWH, scf = 37.68
WATER VAPOR WITHDKAWN, scf = 8.99
PERCENT WATER VAPOR = 2.56
ACTUAL WET FLOW RATE, acfm = 35,568.42
STANDARD DRY FLOW RATE, scfm = 22,6804.96
, m3/hr = 38,750.19
PARTICULATE CONCEMTRATION, grains/dscf = 0.002 _
PARTICULATE EMISSIONS, 1b/1880 lb wet gas = 8.003 5
PARTICULATE EMISSIONS, lb/ton feed = ©.818 9
PARTICULATE EMISSION RATE, lb/hr = 8.35 "
SULFUR DIOXIDE CONCENTRATION, mg/m3 = 586.1
SULFUR DIOXIDE EMISSION RATE, lb/hr = 50.1

PERCENT OF ISOK!IHETIC SAMPLING = 96.87




—

2.2 SULFUR DIOXIDE

Sampling for sulfur oxides was performed simultaneously with
the particulate sampling in accordance with the procedures
outlined in EPA Method 8 -"Determination of Sulfuric Acid
Mist and Sulfur Dioxide Emissions from Stationary Sources"” -
as published in the Federal Register. A brief summary of
this method is included in section 3.0 of this report.

The stack flow parameters recorded during testing and the
weights of sulfur dioxide collected were used to compute the
emissions for each test of the three-test sequence. These
data were then entered into a computer and printouts showing
detailed results are included as Tables 2-1, 2-2, and 2-3.

The numerical test results are summarized below:

Test Emissions
1 46.9
2 44.1
3 50.1
AVG ;;T; lb/hr



3.9 METHOD OF IEST:

The equipment used to sample was the Western Precipitation

Division of the Joy Manufacturing Company Emission Parameater
Analyzer. Samples were collected and analyzed in accordance
with procedures outlined in the Federal Register, Volume 42,

Number 168, August 18, 1977, Method 5 (Particulate Matter)
and Method 8 (Sulfur Dioxide).

The sampling train consisted of a stainless steel probe tip,
a heated stainless steel lined probe, a heated glass cyclone
and flask, and a heated filter holder with a tared filter. A
series of four impingers followed in an ice bath. The first
was a Greenburg-Smith impinger with 158 ml of 80 X isopropyl
alcohol; the second was a Greenburg-Smith impinger with 100
ml of 3 X hydrogen peroxide; the third was a modified
Greenburg-Smith impinger also with 188 ml of 3 % hydrogen
peroxide; the fourth was also a modified Greenburg-Smith
impinger containing a tared quantity of silica gel. The gas
then passed through a vacuum pump, calibrated dry gas meter,
and a calibrated orifice. A schematic drawing of the
sampling train is included.

The temperatures of the stack gas stream, as well as
strategic locations within the sampling devices, were
monitored by RTDs and read directly from a gauge on the
control unit.

The initial gas stream velocity was obtained from a
preliminary traverse using an "S" type pitot tube. The
initial moisture was estimated from previous tests of similar
processes. This data, along with the stack temperature, was
used to set a nomograph so that rapid calculations of
isokinetic sampling conditions could be made.

The principle of the method was to collect the sample
representative of the exhaust by adjusting the sample
collection velocity to match the exhaust gas stream velocity
at the point of collection. The velocity at the point of
collection was measured with an "S" type pitot tube attached
to the probe and the collection velocity was matched to the
stack gas velocity by adjusting the flow as indicated by the
calibrated orifice.

To determine the molecular weight of the stack gas,
integrated samples were collected in bags and analyzed by an
Orsat analyzer for percentage CO2, 02, and N2.
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At the completion of the test, the impinger contents were
measured and weighed for determination of the actual moisture
content of the exhaust gas stream and then saved for
subsequent titration for sulfur oxide content. The quantity
of titrant (barium perchlorate) was used to calculate the
sulfur oxide weights in the samples. The probe tip, probe,
and glassware preceding the filter were washed with acetone
and placed in a tared beaker and evaporated at room
temperature. The filter and beaker were then desiccated to
the tared humidity conditions and weighed. The combined
weight of the filter catch and the washing residue was used
for the determination of particulate emission rates and
emission concentrations.

A computer was used to calculate the stack velocities,
emission concentrations, emission rates and volumetric flow
rates using the field and laboratory data.

4.0 CALIBRATIONS

The probe tip, pitot tube, dry gas meter, and orifice
were calibrated prior to the test according to
procedures outlined in the Maintenance, Calibration, and

P22 B

published by the EPA. The values obtained were:

Probe tip diameters d = ©0.384", 8.245"
Pitot tube coeff. Cp = 0.85
Orifice coeff. dH& = 1.779

The dry gas meter presently installed in the control box
is a temperature compensating meter. The correction
factor for this dry gas meter is represented by:

Gama = 1.010 + (Td - 70) x .00012

where: Td = Dry Gas Meter Temperature

The most recent calibration was performed October 8, 1991.



SAMPLE CALCULATIONS
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DRY MOLECULAR WEIGHT (Md) 1b/lb-mole

Md = .44%% CO2 + .32#%02 + .282%%N2 + .28x%%CO
WATER VAPOR PERCENT (XH20)

Vw std = ©8.04707%(Vf - Vi)

where: Vw std standard cubic feet of water vapor

Vf = Final volume of impingers, ml

Vi = Initial volume of impingers, ml
%XH20 = Vw std * 1008/(Vm std + Vw std)
where Vm std = standard cubic feet of gas sampled

WET MOLECULAR WEIGHT (Ms) 1lb/lb-mole
Ms = Mdx(1 - %H20/1@8) + 18#%H20/188

STACK PRESSURE (Ps) 1in. Hg

Ps = PFPb + Pg/13.6

where: Pb = barometric pressure (uncorrected), in. Hg
Pg = stack gauge pressure, 1n. H20
13.6 = specific gravity of mercury (Hg)

AVERAGE STACK VELOCITY (Vs) feet per second
Vs = Kp#Cp» (DELP) Tsavg/ (PskMs)

where: Kp 85.49 unit conversion

Cp .85, pitot tube calibration factor

DELP = square root of velocity head, in. H20
Tsavg = average stack temperature, deg R (468+F)
Ps = stack pressure

Ms = wet molecular weight

STACK GAS FLOW RATE (Qs) std cubic feet per minute

Qs = 68%(1 - %H20/1088)#Vs*Ax(528%Ps/Tsavg/29.92)
where: A = stack area, ft2
5§28 = std temperature, deg R

29.92 = std pressure, in. Hg




10.

11.

DRY GAS VOLUME (Vm std) std cubic feet

Vm std = GAMA*(Vm-(AL-.82)t)*(Pb+DELH/13.6)/29.92
where: GAMA = dry gas meter calibration factor
Vm = volume of dry gas metered, cubic feet
AL = post test leak rate, cubic feet per minute
t = total time of test, minutes
DELH = average orifice pressure drop, in.H20

PARTICULATE CONCENTRATION (Cs) grains/dry std cubic foot

Cs = Mn % 15.43/Vm std

where: Mn = particulate captured, grams
15.43 = grains per gram

EMISSION RATE (ER) pounds per hour

PMRA = Mn*Ax608/(t%xAn%453.6) AREA METHOD 1b/hr
PMRC = Cs®#Qs%60/(15.43%453.6) CONC. METHOD lb/hr
ER- = (PMRA + PMRC) /2

where: An = area of sampling nozzle, square feet

EMISSION CONCENTRATION (EC) 1b/1000 lb exhaust gas
EC = ER % 3867006 = (I—XHZO/IBB)/(QS*GD*MS)

where: 386708 = cubic feet per lb'mole * 1000
ISOKINETIC SAMPLING PERCENTAGE (I) %

I = PMRA/PMRC

e e ———— T
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SAMPLE CALCULATION

BAROMETRIC PRESSURE, in Hg (Pb) = 29.200
STACK PRESSURE, in Hg (Pb + Pg/13.6) = 29.178
TIP DIAMETER, in (An = PI®xD"2/576) = .24589
STACK AREA, sq ft (A) = 18.5680
SAMPLING TIME PER POINT, min = 2.50
NUMBER OF POINTS = 24
GAS METER VOLUME, acf (Vm) = 66 .06
WATER COLLECTED, ml (Vf - Vi) = 86.00
PARTICULATE COLLECTED, grams (Mn) = 8.0755
coz = 8.60 02 = 21.80 Co = 8.00 N2 = 78.4609
WET MOLECULAR WEIGHT, lb/mole (Ms) = 28.45
SAMPLING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P DEL H OUTLET T VELOCITY
deg F inches inches deg F fps
1 110 1.459 4.05 32 72.51
2 110 1.3580 3.75 32 69.97
3 110 1.358 3.75 32 69.97
4 110 1.3080 3.70 32 : 68 .66
5 110 1.250 3.680 32 67 .33
6 110 1.250 3.60 32 67.33
7 110 1.0580 2.95 32 61.71
8 110 1.008 2.85 32 68 .22
9 11@ 1.0080 2.85 34 60.22
1@ 110 1.850 2.95 34 61.71
11 118 8.950 2.75 38 58.69
12 115 8.958 2.75 38 58.95
13 115 1.300 3.70 42 68.96
14 115 1.250 3.60 42 67 .62
15 115 1.2080 3.40 42 66.26
16 115 1.200 3.40 42 66.26
17 115 1.15@ 3.30 44 64.86
18 115 1.150 3.360 46 64 .86
19 115 1.658 2.9 48 61.98
20 115 1.150 3.30 48 64.86
21 115 1.0080 2.85 58 60.48
22 115 1.100 3.15 50 63.43
23 115 1.858 2.95 5@ 61.98
24 115 8.900 2.55 Y’ 57 .38
AVG VALUES 113 3.2580 40 64.42
TOTAL GAS WITHDRAWN, scf = 69.39
DRY GAS WITHDRAWN, scf (Vmstd) = 65.35
WATER VAPOR WITHDRAWN, scf (Vwstd) = 4.05
PERCENT WATER VAPOR (%H20) = 5.83
ACTUAL WET FLOW RATE, acfm = 48,819.39
"STANDARD DRY FLOW RATE, scfm (Qs) = 34,558.69
PARTICULATE CONCENTRATION, grains/dscf (Cs) = 0.018
PARTICULATE EMISSION RATE, lb/hr (ER) = 5.325
PARTICULATE EMISSIONS, lb/1668 lb (EC) = 8.833
PERCENT OF ISOKINETIC SAMPLING (1) = 181.67



FIELD & LABORATORY DATA SHEETS
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JOB NAME W@T'afb) (/“115’

LABORATORY DATA SHEET

JOB NO. \ 4:(J’D

RUN NO. ‘

Sample Box J

WATER COLLECTED

Inginger No.

| (4 1K)
2 (3% 150,)
3 (3% H,/(),)

Sic lal

PARTICULATE COLLECTED

Filter

Washings

STACK Kj )

PARTICULATE & WATER COLLECTED

patg of st [ 0-10-G /

resT ENGINEER \WJ J P

Filter ‘4 1 4

Wash Bottle -

Final Wt. g

74

193

ol

Final Wt. g

0-3049

66152

WATER COLLECTED

Y

PARTICULATE COLLECTED

NOTES

GRAMS

Initial Wt. g

Beaker No. )

Collected grams

| S ()
[ 40 s$3
¢V 38
Lt 1

TOTAL Zp 2;

Tare Wt. E_ Collected grams

0.80% 0 Q01 B

Ab.bol

GRAMS

o- 9908
TOTAL (2 .0106




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME &A)@mg !dml’-
Jos vo. __ 44D

RUN NOo. & STACK K(LL
Sample Box a: Filter \ 4 1 §:

pate of st | Q-0 -9/
rest ENaINEER \AJ)\J0)

Wash Bottle

Beaker No. 4’

WATER COLLECTED

Initial Wt, g

Impinger No. Final Wt. g

| (8o Iﬂ) G (50
2 ‘ Sh Hmoa) 144 190
3 (35 1%0,) [20 ({00
Sy e b4s 2%
TOTAL
PARTICULATE COLLECTED
Final Wt., g Tare Wt. g
Filter O.-a8QN3 O.3Qko
Washings (.e003) _153962 E] S.3881
| TOTAL
WATER COLLECTED 25 GRAMS
PARTICULATE COLLECTED | O ©9(, GRAMS

NOTES:

Collected grams
(56)
@i
20
11
ey

Collected grame
o Q) 3

Q. o037

. ooﬂé




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

e R e e SRR R b L P Y

JOB NAME \J\J ESTEY M) L,..AE pate oF Test 10-10-9
JOB NO. | 460 rest enoiNeer WJ ) D
RUN NO. 5 STACK Klux)
¥
Sample Box P Filter (‘-(7(; Wash Bottle - .
P 4 :
Beaker No. LQ

WATER COLLECTED

Impinger No. Final Wt. g Initial Wt. g Collected grams
| (aojsTex 97 /S0 (92)
2( 341 05) /Y /00 G
335 1h0,) (9 {00 17
C _Fg_L 630 (23 -7
TOTAL P4

PARTICULATE COLLECTED

Final Wt. g Tare Wt. g .Collected graas
Filter O‘&|3k Q bl}ﬂ: ©.QV )2

Washings (.0003) 77(_g°ll") 3 ]h&l a 0093!3
o _0.004S

WATER COLLECTED Z\ GRAMS

PARTICULATE COLLECTED | © 00YR GRAMS

NOTES:
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 80148 * {708) 963-9300

o o S PR

€ 1900 . Member of the SGS Group (Socits’ Gehetale de Surveiiance)
PLEASE ADDRESS ALL coaasspongegs T%:
16130 VAN DRUNEN RD., P.0. BOX 1
October 22, 1991 SOUTH HOLLAND, i 60473

TELEPH?:::f (% 331-2000 3,
ENVIRONMENTAL TECH & ENGRG * (708 333:3000

13020 West Bluemound Road

Elm Grove, WI 53122 Sample identification by
ATTN: William J. Dick Environmental Tech. & Engrg.
Vice President

Kind of sample

reported to us Coal Sample ID: E.T.E. Coal B
Date: 10/10/91 :
ismple taken at Environmental Tech. & Engrg. Stack Test ;

;
:
¥
i
I
1%

iample takenm by Environléntnl Tech. & Engrg.
Date sampled October 10, 1991

Date received October 17, 1991

Analysis Report No. 71-21734

SHORT PROXIMATE - ULTIMATE ANALYSIS

As Received Dry Basis

% Moisture 4.35 XXXXX
% Carbon 74 .42 77.80
X Hydrogen 4.95 5.18
X Nitrogen 1.49 1.56.
L Sulfur 0.72 0.75
% Ash 7.52 7.86
% Oxygen(diff) 6.55 6.85
100.00 100.00
Btuw/1b 13233 13635 MAP 15015

RCML TESTING & ENGYNEE;
anager, th Holl

0 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES






