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Foreword

This report contains the data resulting from the co-firing of b-dRDF pellets and coal in a 440-MW,
cyclone-fired combustor. these tests were conducted under a Collaborative Research and Development
Agrecment (CRADA). The CRADA partners included the U.S. Department of Energy (DOE), National
Renewable Energy Laboratory (NREL), Argonne National Laboratory (ANL), Otter Taif Power Company,
Green Isle Environmentat, Inc., XL Recycling Corporation, and Marblehead Lime Company. The report
is made up of three volumes. Volume 1 contains a description of the test facility, the test program, test
results, and study conclusions and recommendations; Volume 2 contains the field data and laboratory
analysis of each individual run; Volume 3 contains cther supporting information, along with quality
assurance documentation and safely and test plans. With this multi-volume approach, readers can find
information at the desired level of detail, depending on individual interest or need.
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Flue Gas Emissions



Orsat and Moisture Analyses



Interpoll Labs Report No. 2-7328
Argonne National Labs / OTP Big Stone
Big Stone, Scuth Dakota

Test No. 1
No. 1 Boiler Stack
(Trace Metals) TABRLE 1
Results of Orsat & Moisture Analyses----- Methods 3 & 4(3%¥v/v)
Run 1 Run 2 Run 3
Date of run 10-26-92 10-26-52 10-26~-92
Dry basis (orsat)
carbon dioxide............ 12.50 12.60 12.60
OXYTEN . v e v e s arearssonsnoas 7.90 7.80 7.80
Nitrogen...cvevesinsae cv e 79.60 79.60 79.60
wWet basis (orsat)
carbon dioxide............ 10.75 10.87 10.80
OXYGCM. s s evoesssasonsasnns 6.79 6.73 6.69
RILrOgeN .. st veeaccarscesaon 68,43 68.69 68.23
water VapoT ..o vt o onoosas 14.03 13.71 14.26
Dry molecular weight........ 30.32 30,33 30.33
Wet molecular weight........ 28.59 28.64 28.57
Specific gravity............ 0.987 0.589 0.987
Water mass flow......(LB/HR) 0.00 0.00 0.00
FO 1.040 1.040 1.040



Interpall Report No. 2-7328
Argonne Natignal Labs / OTP Big Stone
Big Stone, South Dakota

Test No. 2
Boiler Stack

TABLE 2
{(PCDD)
Results of Orsat & Moisture Analyses----- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 10-25-92 10-26-92 10-26-92
Ory basis (orsat)
carbon dioxide......oc.... 12.60 12.60 12.70
OXYQCN . v e nnnnanssmarss e 7.80 7.90 7.80
nitrogen. ... ot v i ena- 75.60 79.50 78.50
Wet basis {(orsat)
carbon dioxide.......c.... 10.88 10.87 10.96
oxygen,...... e e e 6.73 6.82 6.73
nitrogen..... e s e e e m e 68.70 £68.58 68.60
water VapoOr...coe s ecessassa 13.69 13.73 13.71
Dry molecular weight..... ven 30.33 30.33 30.34
Wet molecular weight...... . 28.64 28.64 28.85
Specific gravity....cv0ve0vn 0.989 c.989 0.950
Water mass flow...... (LB/HR) 0.00 0.00 0.00
FO 1.040 1.032 1.031%



Interpcl]l Labs Report No. 2-7328

Argonne National Labs / OTP Big Stone
Big Stone, South Dakota

Tast Na. 3
No. | Boiler Stack

TABLE 3
{Particulate)
Results of Orsat & Moisture Analyses----- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 10-26-92 10-26-52 10-26~-92
Dry basis {(orsat)
carbon dioxide...... s e 12.60 12.60 10.70
OXYGRT . i v s o s nma s s s s ononan 7.90 7.80 9.40
carbon monoxide........... 0.00 0.00 0.00
ritrogen. ... oo v v, 78.50 79.60 79.90
Wet basis (orsat)
carbon dioxide............ 10.84 10.79 9.23
OXYOEM . 4t s a v o oronusnnranenn 6.80 6.68 8.11
carbon monoxide.......... . 0.00 0.00 0.00
Nitrogen. . ..o sesnscscesss 68.39 68,15 £€8.93
Water VapOIr. .o ises s v seses 13.98 14.38 13.73
Dry molecular weight........ 30.33 30.33 30.09
Wet molecular weight........ 28.61 28,55 28.43 .
Specific gravity......ccvoevn. 0.988 0.986 Q.982
Water mass flow......{LB/HR) 567503 582227 566393
FO | 1.032 1.040C 1.075



Test No. 6
No. 1 Boiler Stack

Argonne KNational
Big Stone,

Interpoll

TABLE 4
{Trace Metals)
Results of Orsat & Moisture Analyses--
Run 1
Date of run 10-27-92
Dry basis (orsat)
carbon dioxide.... oo nsn 12.10
OXYOEN e o0 v n o anrns Pt e 7.80
nitrogen....,.«sea.. e 80.10
Wet basis (orsat)
carbon dioxide......covs... 10.45
OXYORNM . ¢ s s aersoacsssnnssss 6.73
nitrogen. ...coooeevees. s 69.15
water Vapor. . ..caersnoaa oo 13.67
Dry molecular weight........ 30.25
Wet molecular weight... .o 28.57
Specific gravity.....eovcee.. 0.987
Water mass flow......{(LB/HR) 0.00
FO 1.083

Labs Report No., 2-7328

Labs 7/ OTP Big Stone
South QJakata

-~-Methods 3 & 4(tv/v)
Run 2 Run 3
10-27-92 10-27-92
12.10 11.50
7.80 8.40
80.10 80.10
10.41 9.89
6.71 7.23
668.88 68.92
14.01 13.96
30.25 30.18
28.53 28.48
0.986 0.984
0.00 0.00
1.083 1.087



Test No. 7
Boiler Stack

(PCOD)

Results of Orsat & Moisture Analyses

Date of run

Dry basis {orsat)

carbon dioxide.....ove v
OXYUeN...:.auaa e s e e e
nitrogen........ creernaas .

Wet basis {orsat)

carbon dioxide.....

OXYgeN. . ..veuean e

nitrogen..... cen e

water vapor........

TABLE 5

* 08 e

LI T I A

Dry molecular weight..... e

Wet molecular weight........

Specific gravity.....

" e s e

Water mass flow......{LB/HR)

FO

Interpoll
Argonne National

Run 1
10-27-92

30.25

28.56

Q.987

0.00

1.083

.t e

Report No.

2=-7328

Labs / QTP Big Stone
Big Stone,

Run 2
10-27-52

10.37

69.20

13.61

30.24

28.57

0.987

0.00

1.083

Methods 3 & 4(%v/v)

Run 3

10-27-

10

69.

13.

30.

28.

92

.06

.28

38

28

19

57

0.987

0.

00

1.078



Test No. 8

No. 1L Boiler Stack TABLE 6

(Particulate)

Results of Orsat & Moisture Analyses

Date of run

Dry basis (orsat)

carban dioxide........... .
OXYGEOM e 4 v v v s nssnansasnnuns
carbon monoxide...........

Nitrogen. . ...t arssanss

Wet basis (orsat)

carbon dioxide.., . .i0vu.n
OXYUBN . v s v v s s v anuosnsonssss
carbon menoxide.........

NItrogeN. i vt i et v in v oans

water Vapor...eecevoa o0t 0ens

Dry maolecular weight........
Wet molecular weight........
Specific gravity............

Water mass flow......(LB/HR)

FQ

Interpoll

Big Stone,

Run 1

10-27-

12,

92

)

7.90

o.

80.

10'

6.

0]

67.

18.

30.

28,

00

10

17

69

.00

88

25

24

37

0.980

611359

1.083

‘ Labs Report No. 2-7328
Argonne National Labs / OTP Big Stone
South Daknmta

---Methaods 3 & 4{xv/v)

Run 2

10-27-

11,

80,

9.

7.

0.

68.

14,

0.

28.

92

40

.50

.00

10

77

28

00

63

32

16

42

0.982

569802

1.088

Run 3
10-27-G2

11.50

9.81

7.16

0.0C

68.30

14,73

30.18

28.238

0.980

584006

l1.087
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Interpol] Labs Report No. 2-7328
Argonne National Labs / OTP Big Stone
Big Stone, South Dakota

Test No. 3

No. | Beiler Stack TABLE 7
Results of Particulate Loading Determinations«--~--- Method 5
Rum 1 . Run 2 Run 3
Date of run 10-26-92 10-26-92 10-26-92
Time run start/end.....(HRS) 930/1040 1105/1220 1255/1412
Static pressure.....,. (IN.WC) -1.50 -1.50 -1.580
Cross sectional area {({SQ.FT) 458.69 458.69 458.69
Pitot tube coefficient...... .840 .840 . B840
Water in sample gas

condenser. . ......c.u . (ML) 0.0 .0 0.0

impingers.......... (GRAMS) 163.0 160.0 160.0

desiccant.......... {GRAMS) 17.0 27.0 19.0

total.. ... «v .. {GRAMS) 180.0 187.0 179.0
Total particulate material..

......... .collected(grams) 0.0226 0.0299 0.0381
Gas meter coefficient....... 1.0000 1.0000 1.0000
Barometric pressure..(IN.HG) 28.71 28,71 28.71
Avg. orif.pres.drop..({IN.WC) 2.71 2.78 2.86
Avyg. gas meter temp..(DEF-F) 68.2 75.8 80.0
Volume through gas meter....

at meter conditions.,..{(CF} 54.10 55.13 56.11

standard conditions. {DSCF) 52.23 52.48 53.01
Total sampling time....{(MIN) 60.00 60.00 60.00
Nozzle diameter......... {IN) .244 .244 .244
Avg.stack gas temp ..{(DEG-F) 292 293 296
Volumetric flow rate........

actual....veeeunnren. (ACFM) 2157871 2153446 2202878

dry standard.......(DSCFM) 1245124 1235468 1268220
Isokinetic variation..... (%) 98.8 100.1 58.5
Particulate concentration...

actual..... v e {GR/ACF) 0.00385 0.00504 0.00638

dry standard.....{GR/DSCF) 0.00668 0.00879 0.01109
Particle mass rate..,.(LB/HR) 71.253 93.094 120.556
F-factor .......{(DSCF/MMBTU) 9590 9590 9590
Emission factor...(LB/MMBTU) 0.015 0.019 0.028

10



Taest No. 8

No. 1 Boi]_er* Stack TABLE &

Results of Particulate Loading Determinations

Date of run
Time run start/end..... {HRS)

Static pressure...... ({IN.WC)
Cross sectional area (SQ.FT)
Pitot tube coefficient......

Water in sample gas
condenser............. (ML)
impingers.......... (GRAMS)
desiccant..........{GRAMS)
total..... ere-+a.q.s{GRAMS)

Total particulate material..
.......... cotlected(grams)

Gas meter coefficient.......
Barometric pressure.. (IN.HG)
Avg. aorif.pres.drop..{IN.WC)
Avg. gas meter temp..{DEF=-F)

Volume through gas meter....
at meter conditions...{CF)
standard conditions. (DSCF)

Total sampling time....(MIN)
Nozzle diameter..... vees (IN)
Avg.stack gas temp ..{(DEG-F)
Vvolumetric flow rate........

actual........... «+ - (ACFM)

dry standard....... (DSCFM)
Isokinetic varfatfion..... (%)

Particulate conc¢entration...
actual.,.,...... .. (GR/ACF)
dry standard.....{GR/DSCF)

Particle mass rate...(LB/HR)

F-factor .......(DSCF/MMBTU)
Emission factor...(LB/MMBTU})

11

Interpoll
Argonne National
Big Stone,

Run 1
10-27-92

930/1037

-1.50
458.69
.840

0.0
161.0
37.0
198.0

0.0338

1.0000
28.46
2.70
69.0

54,27
51.86

60.00

.244
292

2147256
1210873

100.9
0.00567
0.01006
104.370

9520
0.022

Labs Report No.

2-7328

Labs /7 OTP Big Stone

Run 2
10-27-92

1100/1215

-1.50
458.69
. 840

0.0
166.0
15.0
181.0

0.0365

1.0000
28.46
2.67
78.1

54,36
51.07
60.00

.244
298

2148738
1215524

99.0
0.00624
0.01103

114.905

9520
0.025

—— -

South Dakaota

-=-Method 5

Run 3
10-27-92

1240/1359

-1.50
458.69
. 840

0.0
158.0
30.0
188.0

0.0459

1.0000
28.46
2.72
8z2.7

55.08
§1.31
60.00

.244
304

2159099

1205176

100.3

0.00770

0.01380

142.584

9520
0.031




Opacity Determinations
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argonh@ RERLNaY3PILReRoBE NG 4257 3R8

Big Stone, South Dakota

Test No. 1

No. 1 Boiler Stack TABLE 9
Results of Opacity Observations -----~-——w—- EPA Method 9
PERCENT OPTICAL RELATIVE
OPACITY DENSITY FREQUENCY (%)
0 0.0000 0.00
5 0.0223 0.00
10 0.0458 75.00
15 0.0706 25.00
20 0.0969 0.00
25 0.1249 0.00
30 0.1549 0.00
35 0.1871 0.00
40 0.2219 0.00
45 0.2596 0.00
50 : 0.3010 0.00
55 0.3468 .00
60 0.3979 0.00
65 0.4559 0.00
70 0.5229 0.00
75 0.6021 0.00
80 0.6690 0.00
85 0.8239 0.00
90 1.0000 0.00
as 1.3010 Q.00
99 2.0000 0.00
Avg Opacll.25 Avg OD 0.0520 Time average

Observer: Jeff Bergstrom

Cert. Date: 09-01-92

Date of Observation: 10-26-952
Time of Observation: 1300-1306
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Interpoll Labs Report No. 2-7328
Argonne National Labs / OTP Big Stone
Big Stone, South Dakota

Test No. 2
No. 1 Boiler Stack TABLE 10

Results of Opacity Observations ~~—--vcwecau- EPA Method 9
PERCENT OPTICAL RELATIVE
QPACITY DENSITY FREQUENCY (%)

0 0.0000 0.00
S 0.0223 0.00
10 0.0458 100.00
18 0.0706 0.00
20 0.0969 Q.00
25 0.1249 0.060
30 D.1549 0.00
as 0.1871 0.00
40 0.2219 0.00
45 0.2596 0.00
50 0.3010 0.00
55 0.3468 0.00
60 0.3979 0.00
65 0.4559 0.00
70 0.5229 0.00
75 0.6021 ) 0.00
80 0.6690 0.00
85 0.8239 0.00
90 1.0000 0.00
95 1.3010 0.00
99 2.0000 0.00

Avg QOpacl0.00 Avg 0D 0.0458 Time average

Observer: Jeff Bergstrom

Cert. Date: 09-01-92

Date of Observation: 10-26-92
Time of Observation: 1300-1306

14



Interp
Argonne Nat

-0

abs Report No. 2-7328
Labs / OTP Big Stone
g Stone, South Dakota

Test No. 3

No. 1 Boiler Stack TABLE 11
Results of Opacity Observations --=-cccece--. EPA Method 9
PERCENT OPTICAL RELATIVE

OPACITY DENSITY FREQUENCY (%)

0 0.0000 0.00

5 0.0223 0.00

10 0.0458 100.00

15 0.0706 0.00

20 0.0969 0.00

25 0.1249 0.00

30 0.1549 0.00

35 0.1871 0.00

40 0.2219 0.00

45 0.2596 0.00

50 0.3010 0.00

5% 0.3468 0.00

60 0.3979 0.00

65 0.4559 0.00

70 0.5229 0.00

75 0.6021 0.00

80 0.6690 0.00

85 0.8239 0.00

90 1.0000 0.00

95 1.3010 c.00

99 2.0000 0.00
Avg Opacl0.00 Avg 0D 0.0458 Time average

Observer: Jeff Bergstrom

Cert. Date: 09-01-92

Date of Observation: 10-26-92
Time of Observation: 1345-1351
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Interpoll Labs Report No. 2-7328
Argonne National Labs / OTP Big Stone
Big Stone, South Dakota

Test No. 4
No. 1 Boiler Stack TABLE 12
Results of Opacity Observations —-—-«—wwwca—ec--- EPA Method 9
PERCENT QPTICAL RELATIVE
OPACITY DENSITY FREQUENCY (%)
8] 0.0000 0.00
5 0.0223 0.00
10 0.0458 100.00
15 0.0706 0.00
20 0.0969 0.00
25 0.1249 0.00
3o C.1549 0.00
35 0.1871 0.00
40 0.2219 0.00
45 0.2596 0.00
50 0.3010 0.00
55 0.3468 0.00
60 0.3979 0.00
65 G.4559 0.00
70 0.5229 0.00
75 0.6021 . 0.00
80 0.6690 0.00
85 0.8239 0.00
a0 1.0000 0.00
95 1.3010 0.00
a9 2.0000 0.00
Avg Opacl0.00 Avg 0D 0.0458 Time average

Observer: Jeff Bergstrom

Cert. Date: 09-01-92

Date of Observation: 10-27-92
Time of Observation: 11Q0-1106
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Interpoll Labs Report No. 2-7328
Argonne National Labs / OTP Big Stone
Big Stone, South Dakota

Test No. B

No. L Boiler Stack TABLE 13
Results of Opacity Observations -===e-ec=w=- - EPA Method 9
PERCENT OPTICAL RELATIVE
OPACITY DENSITY FREQUENCY (%)
4] 0.0000 0.00
5 0.0223 0.00
10 0.0458 100.00
15 0.0706 0.00
20 0.0969 0.00
25 0.1249 0.00
30 0.1549 0.00
35 0.1871 0.00
40 ¢.2219 0.00
45 0.2596 0.00
50 0.3010 0.00
55 0.3468 0.00
60 0.3979 0.00
65 0.4559 0.00
70 0.5229 0.00
75 0.6021 0.00 +
80 0.6690 0.00
85 Q.8239 .00
90 1.0000 0.00
95 1.30190 0.00
99 2.0000 0.00
Avg Opacl0.00 Avg 0D 0.0458 Time average

Observer: Jeff Bergstrom

Cert. Date: 09-01~92

Date of Observation: 10-27-52
Time of Observation: 1130-1136

17



Interpoll Labs Repart No. 2-7328
Argonne National Labs / OTP Big Stane
Big Stone, South Dakota

Test No. 6
No. 1 Boiler Stack TABLE 14

Results of Opacity Observations —-=~--———eee--. EPA Method 9
PERCENT OPTICAL RELATIVE
QPACITY DENSITY FREQUENCY (%)

0 0.0000 0.00
5 0.0223 0.00
10 0.0458 100.00
15 0.0706 0.00
20 0.0969 0.00
25 0.1249 0.00
30 0.1549 0.00
35 0.1871 0.00
40 0.2219 0.900
45 0.2596 0.00
50 0.3010 0.00
55 0.3468 0.00
60 0.3979 0.00
65 0.4559 .00
70 0.5229 0.00
75 0.6021 0.00
80 0.6690 0.00
85 0.8239 0.00
90 1.0000 0.00
95 1.3010 0.00
99 2.0000 0.00
Avg 0Opacl0.00 Avg 0D 0.,0458 Time average

Observer: Jeff Bergstrom

Cert. Date: 09-01=-92

Date of Observation: 10-27-92
Time of QObservation: 1150-1156

18



Trace Metals Sampling Data
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TABLE 15

Summary of the Results of the October 26, 1992 Trace Metals
Determinations on the No. 1 Boiler at the Otter Tatl Power Big

Stone Plant.

Item Run 1 Run 2 Run 3
{Concentration ug/Nm3 )
Antimony 0.35« 0.34« 0.35«<
Arsenic 0.71< 0.68« 0.71«<
Barium 5.34 5.58 5.34
Beryllium : 0.01< 0.01< 0.01<
Cadmium 0.39 0.34< 0.35<
Chromium 1.20 0.68 0.71
Copper 2.85 2.07 2.16
Lead 0.80 0.77 0.72
Mercury ‘ 20.08 18.02 19.50
Nickel 1.45 Q.82 0.92
Selenium 8.91 6.80< 3.54<
Silver 0.35< 0.34< 0,35«
Zinc 36.02 26.76 20.88
{Emission rate 10-3LB/HR)

Antimony 1.640< 1.631< 1.816<
Arsenic 3.28B1«< 3.263< 3.232<
garium 24.771 26.754 24.402
Beryl1lium 0.049< 0.049<«< 0.048<
Cadmium 1.805 1.631«< 1,616«
Chromium 5.578 3.263 3.232
Copper 11.811 9.951 9.858
Lead 3.691 3.687 3.297
Mercury 93.179 86.461 89.527
Nickel 6.726 3.915 4,202
Selenium 41.340 32.627< 16.160«
Silver 1.640< 1.631« 1.616<
Zinc 167,165 128,386 95. 345

A tralling '<" indlcates that the true value 1s belov the detection Vimit,

20



Argonne National

Test No. 1

No. ! Boiler Stack TABLE 16

Labs
Big Stone,

Interpol]l Labs Report No., 2-71328
/ QTP Big Stone
South Dakota

Results of Multi-Metal Modified Method 5 (4M5) Sampling.....

Date of run

Time run start/end.....(HRS)
Static pressure......{IN.WC)
Cross sectional area (SQ.FT}
Pitot tube coefficient......

Water in sample gas

condenser........cs... (ML}
impingers....«:....{GRAMS)
desiccant...... ...+« (GRAMS)
total.. ..o {GRAMS)

Gas meter coefficient.......
Barometric pressure..{IN.HG)
Avg. orif.pres.drop..(IN.WC)}
Avg., gas meter temp..(DEF-F)

Volume through gas meter....
at meter conditions...{CF)
standard conditions. {DSCF)
standard conditions..{NM3)

Total sampling time....{MIN)
Nozzle diameter......... (IN)
Avg.stack gas temp ..(DEG-F)
Volumetric flow rate........

actual .. veennosennns {ACFM)

dry standard.......(DSCFM}
Isokinetic variation..... (%)

21

Run 1

10-26-92

0930-1146

-1.30
458.69
0.840

c.0
3l9.0
27.0
346.0

0.9984
28.11
2.42
69.6

106.23
99.93
2.830

120.00

-.239
293

2195985
1239616

99.0

Run 2
10~-26-92

1234-1445

-1.30
458.69
0.840

0.0
319.0
31.0
364.0

0.9984
28.71
2.56
78.4

109.91
103.90
2.942

120.00

.239
287

2226372
1281627

99.5

Run 3
10-26~-92

1530-1739

-1.30
458.69
©.840

0.0
308.0
45.0
353.0

0.9984
28.74
2.34
83.0

106.46
99,84
2.827

120.00

.239
308

2162775
1219951

100.5



TABLE 17

Summary of the Results of the October 27, 1992 Trace Metals
Determinations on the No. 1 Boiler at the Otter Tail Power Big

Stone Plant.

Item Run 1 Run 2 Run_3
(Concentration ug/Nm?)
Antimony 0. 34« 0,58« 0.54<
Arsenic 0.69< 1.16«< 1.08<
Barium 4.99 22.38 20.01
Beryllium 0.01< 0.02«< 0.02«<
Cadmium 0.34< 0.58«< 0.54«
Chromium 0.79 2.08 1.94
Copper 2.96 5.588 B.50C
Lead 0.83 2.23 5.99
Mercury 8.39 20.12 22.75
Nickel 0.45 2.26 1.88
Selenium 6.88< 5.78< 6.45
Silver 0.34< 0.58< 0.54<«<
Zinc 22.67 52.97 56.95
(Emission rate 10-3LB/HR)

Antimony 1.620« 2.738< 2.689<
Arsenic 3.240< 5.475< 5.378<
Barium 23.492 105.944 100.036
Beryllium 0.049< 0.082< 0.081«
Cadmium 1.620< 2.738< 2.68%9<
Chromium 3.726 9.855 9.681
Capper 13.933 26.281 42,489
Lead 3.904 10.567 29.957
Mercury 39.531 95,267 113,751
Nickel 2.106 10.676 9.412
Selentium 32.402< 27.376< 32.270
Silver 1.620« 2.738«< 2.689%<
Zinc 106.765 250.761 284.781

A trailing ‘<’ indicates that the true value fs below the detection Hait,

22



Argonne National

Interpoll Labs Report No.
tabs /7 OTP Big Stane

2-7328

Big Stone, South Dakota
Test No. 6
No. 1 Boiler Stack TABLE 18
Results of Multi~-Metal Modified Method § (4M5) Sampling.....
Run 1 Run 2 Run 3
Date of run 10-27-92 10-27-92 10-27-92
Time run start/end..... (HRS) 0930-1141 1220-1432 1505-1717
Static pressure......(IN.WC} -1.,30 -1.30 -1.30
Cross sectional area (SQ.FT} 458,69 458.69 458.69
Pitot tube coefficient...... 0.840 0.840 0.840
water in sample gas
condenser.......cc00.. (ML) 0.0 0.0 0.0
impingers.......... (GRAMS) 316.0 193.0 189.0
desiccant..........{(GRAMS) 29.0 18.0 37.0
total. ... v et nearas {GRAMS) 345.0 230.0 226.0
Gas meter coefficient....... 0.9584 0.9984 0.9984
Barometric pressure., (IN.HG) 28.46 28.47 28.47
Avg. orif.pres.drop..,{IN.WC) 2.45 0.89 1.02
Avg, gas meter temp..{(DEF=F) 64.0 79.6 80.5
Volume through gas meter....
at meter conditions...(CF) 106.69 65.59 70.62
standard conditions. (DSCF) 102.70 61.09 65.68
standard conditions..{NM3) 2.908 1.730 1.860
Total sampling time....(MIN) 120.00 120.00 120.00
Nozzle diameter.........{IN) .239 .184 .184
Avg.stack gas temp ..(DEG-F) 293 305 314
Volumetric flow rate........
actual. s iieanar e {ACFM) 2191977 2247543 2398363
dry standard.......(DSCFM) 1258138 1264532 1335649
Isokinetic variation.....(¥%) 100.2 100.1 101.9

23



PCDD/PCDF, PAH and PCB Sampling Data

24



TABLE 19

Summary of the Results of the October 26, 1992 Dioxin
Determinations on the No. 1 Boiler Stack at the OTP Big Stone

Plant in Big Stone, Socuth Dakota. (Homelog Analysis)
Haomoleg RUN 1 RUN 2 RUN 3
{Concentration ng/Nm3)

TCOD .01ll« .003<«< .0ll«
PeCDD .011< .003< .0ll«
HxCDD .01ll< .003< .0ll<
HpCDD .025 .011 .04«
OoCDD .19« .15 24
TCDF 007« .Q07 .007<
PeCDF .007< .004 .007<
HxCDF .007< .007 L.01ll<
HpCDF .0ll< .003< .0l1<
QCOF 018« .007 .018«

(Emission Rate 10-%*g/sec)

TCDD .64« 17« .64<
PeCDD .64« 17« .64«
HxCODD .64« .17« .84«
HpCDO 1.5 .64 2.4«
QcoD l1l< 8.8 14

TCDF .43« .43 A3«
PeCDF LA .21 43«
HxCDF .43« .43 .64«
HpCDF .64« .19« B4«
OCDF 1.1« .43 1.1«

25



Summary of the Results of the October 26,
Determinations on the No.

Plant in Big Stone,

TABLE 20

South Dakota.

1392 Dioxin

1 Boiler Stack at the OTP Big Stone
{2,3,7,8-Isomer Analysis)

26

Isomer RUN 1 RUN 2 RUN 3
{Concentration ng/Nm?3)
2,3,7.8~-TCDD .011< .003<«< .011«
1,2,3,7,8~PeCDOD .01l1« .003<«< .01l1l<
1,2,3,4,7,8-HxCDD .015«< .004< .0l4<
1,2,3,6,7,8=-HxCDD .011« .002<«< L0111«
1,2,3,7,8,9-HxCDD .01« .003« .0ll<
1,2,3,4,6,7,8=-HpCDD .025 .0ld< .022«
2,3,7.8-TCDF 007« .007 .007<
1,2,3,7,8-PeCDF 007« 002« 007«
2,3,4,7,8-PeCOF .007<«< .002<« 007«
1,2,3,4,7,8-HxCDF 007« .002< 011«
1,2,3,6,7,8~-HxCDF .007« .002« .007<
1,2,3,7,8,9-HxCDF .007< . 007 .011<«
2,3,4.6,7,8=-HxXCOF .O11l<c .003< Oll<
1,2,3,4,6,7,8-HpCDF .007< .003<« 007«
1,2,3,4,7,8,9-HpCOF .015<«< .003<« .014«
{Emission Rate 10-8g/sec)

2.3,7,8-TCOD .64« .17« .64«
1,2,3.,7,.8-PeCDD 64« 17« .64<
1,2,3,4,7,8-HxCDD .86« .21l .86«
1,2,3,6,7,8-HxCDD .64< e .6d4<
1,2,3,7,8,9-HxCOD .64< 17 .64x
1,2,3,4,6,7,8-HpCDD 1.5 .B6x 1.3«
2,3,7.,8-TCDF .43« .43 .43«
1,2,3,7,8-PeCDF .43< .11« .43<
2.3,4,7,8=-PeCDF .43< .1ll< .43«
1,2,3,4,7,8-HxCDF .43« 11« .. 64<
1,2,3,6,7,8=-HxCDF .43« 1l .43«
1,2,3,7,8,9-HxCDF 43< .43 .64«
2,3.,4,6,7,.8-HxCDF .64< .17 .B84<
1,2,3,4,6,7,8-HpCDF .43« .15« .43«
1,2,3.4,7.8,9-HpCDF .86< .17« .86«



Summary of the Results of
Determinations on the No.

TABLE 21

the QOctober 26,

1992 Dioxin

1 Boiler Stack at the OTP Big Stone

Piant in Big Stone, South Dakota.
€,3,7,8-TCOD_Equivalents
TEF RUN 1 RUN 2 RUN 3
(Concentration ng/Nm?d)
2.,3,7,8=-TCDO 1 .Oll<« .003«< .0llx<
other TCDOsS .01 O< Q< 0<
2,3,7,8-PeCOD .5 .005< .001< .005<
other PeCDDs . 005 0< 0< O«<
2,3,7,8-HxCDD .04 .001« .00013< L0011«
other HxCDDs .0G04 .D0001< .000002< .00001 <«
2,3,7,8-HpCOD .001 .00003 .00001< .00002«
other HpCDDs .00001 .000001 1.03E-06< .0000011<
2.3.7.8-TCDF .1 0007« .0007 L0007 <
other TCDFs .001 .000001< o} O<
2.,3,7,8-PeCDF .1 ,001« .0004<«< .001<
other PeCDFs . 001 .000007<«< O« ,000007<
2.3,7,8-HxCDF .01 .0003< 0001« .0004<
other HxCDFs .0001 .000003« .0000006< .000003<
2.,3,7.8-HpCOF .001 .00002< . 000005« .00002<
other HpCDFs . 00001 .0000001 <« . 00000002« ,0000001<«<
Totals .020« .006<«< 020«
(Emission rate 10-8g/sec)

2,3,7.8-TCDD 1 .84« .17« .64<
other TCDDs .01 O« O«< O<
2.3,7.8-PecCDD .5 .32< .086< LA2x
other PeCDDs .005 0« - 0= 0<
2,3,7,8-HxCDD .04 .086< .02« .086x
other HxCDDs . 0004 .0006<x L0001« 0006«
2,3,7.,8=-HpCDD .001 .001 L0009« .001l<
other HpCDDs .00001 0 . 000002« .00001<«
2,3,7,8-TCDF .1 .043< .043 .043<
other TCDFs .001 O« 0 0<
2,3,7,8-PeCDF .1 .086< .021<« .0B6<
other PeCDFs .Q01 .0004< O< . 0004«
2.,3.7.8-HxCDF .01 .019«< .008« .D24<
other HxXCDFs .Q001 .Q001« . 00004« 0002«
2,3,7.8=-HpCDF .001 .001< L0003« .001x«
other HpCDFs 00001 . 000002« . 0000004« . 000002«
Totals 1.2< .35« 1.2«

Toxicity fquivalence Factors (TEFs) used in the calculation of the above TTEs are those

currently

recosnended by ‘Iterim Procedures

for Estimating Risks

Associated with

Exposures to Nixturas of Chlorinated Oibenzo-p-Oioxins and Dibenzofurans (£00s and COFs|”
J.5. Bellin and D.G. Barnes, USEPA Risk Assesment Forum, October 1986.
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Test No. 2
No. 1 Boiler Stack

Sampling Data for PCDD and PCDF Test

Date of run

Time run start/end..... (HRS)
Static pressure......(IN.WC)
Cross sectional area (SQ.FT)

Pitot tube coefficient......

Water 1n sample gas

condenser......cco0v004 {ML)}
impingers..........{GRAMS)
desiccant.......... (GRAMS)
total........ +esre. {GRAMS)

Gas meter coefficient.......
Barcometric pressure..{IN.HG)
Avg., orif.pres.drop..(IN.WC)
Avg. gas meter temp..(DEF-F)

Volume through gas meter....
at meter conditions...(CF)
standard conditions. (DSCF)
standard conditions..{NM3)

Total sampling time....{(MIN)
Nozzle diameter..... »eas [IN)
Avg.stack gas temp .. (DEG-F)

Volumetric flow rate........
actual.ceereaeseaans (ACFM)
dry standard.......(DSCFM)

Isokinetic variation.....{(¥)

28

TABLE 22

Big Stone,

Run 1
10-26-92

930/1145

-1.30
458.69
0.840

286.0
0.0
42.0
328.0

1.0001
28.71
2.13
64.2

100.23
97.37
2.7587

120.00

.234
293

2162852
1251732

99.6

Interpell Labs Report No.
Argonne Nationa)

2-7328

Labs / OTP Big Stone

Run 2
10-26-92

122571435

"1.30
458.69
0.840

304.0
0.0
29.0

333.0

1.0001
28.71
2.22
72.4

102.94
98.49
2.789

120.00

.234
297

215858055
1265532

99.7

South Dakota

SWB46 Method 0010

Run 3
10-26-62

151571730

-1.30
458.69
0.840

307.0
0.0
24.0
331.0

1.0001
28.71
2.21
75.1

103.04
98.08
2.777

120.00

.234
306

2217321
1260836

$59.6



TABLE 23

Summary of the Results of the Octoher 27, 1992 Dioxin
Detarminations on the No. 1 Boiler Stack at the OTP Big Stone
Plant in Big Stone, South Dakota. {(Homolog Analysis)

Homolog RUN 1 RUN 2 RUN 3
{Concentration ng/Nm?3)
TCDD .004< .007< .011<
PeCODD .004< .007< .014<
HxCDD .007« .007<« .018«
HpCDhD .018 .022 .028<
OCDD .21 .18 .20
TCOF .004< .015 0486
PeCDF .004< .007 .D1l1«<
HxCOF .007 007 < .014<
HpCDF .015 .007« .018«
QCODF .026 .011 .038<

(Emission Rate 10-%g/sec)

TCDD 21« .43« .63<
PeCDD 21< .43=< .Bdc
HxCDOD .43« .43< 1.1«
HpCODD 1.1 1.3 1.7«
QCDD 12 11 12

TCODF 21« . B6 2.7

PeCDF .21< .43 .63«
HxCDF .43 .43< .B4<
HpCDF .85 .43< 1.1«
QCOF 1.5 .64 2.1«

29



TABLE 24

Summary of the Results of the QOctober 27, 1992 Dioxin
Determinations on the No. 1 Boiler Stack at the OTP Big Stone
Plant in Big Stone, South Dakota. {2,3,7,8-Isomer Analysis})

Isomer RUN 1 RUN 2 RUN 3
(Concentration ng/Nmi)

2.3,7.8-TCDD .004< .007< .0l1«
1,2,3,7,8~PeCDD .004< .007<«< 0ld<
1,2,3,4,7.8-HxCDD .007< ‘ .007< .021<
1,2,3,6,7,8-HxCDD .004< L0007« .0l4<
1,2,3,7,8,9~-HxCDD .007< .007< .018B<
1,2,3,4,6,7,8-HpCDD .018 .015 .028<
2,3,7,8-TCDF .004< 011 .021

1.2,3,7,8-PeCDF .004< .007<« .0li«
2,3,4,7,8-PeCDF . 004« .004< 011«
1,2,3,4,7,8~-HxCDF .007 .007< .014<
1,2,3,6,7,8-HxCDF .004< 004« .011<
1,2.,3,7,8,9-HxCDF 007« D07 < .014<
2,3,4,6,7,8-HxCDF 007« .007x .018<
1,2,3,4,6,7,8-HpCDF 011 .004< .014<
1,2.3,4,7.8,9-HpCOF . 007 007« .025«

2,3,7,8-TCDOD 21« .43« .63«
1,2,3,7,8-PeCDD .21« L43< .84«
1,2,3,4,7,8-HxCDD .43< .43< 1.3«
1,2,3,6,7,8=-HxCDD L21lx .43« .84«
1,2,3,7.8,9-HxCDD .43« .43< 1.1«
1,2,3,4,6,7,.8~-HpCDD 1.1 .B6 1.7«
2,3,7,8-TCAaF 21< .64 1.3

1,2,3,7,8-PeCDF 21 .43« .63«
2,3,4,7.8-PeCDF 21« .21« .63«
1,2,3,4,7,8=-HxCDF .43 .43« .84«
1,2,3,6,7,8-HxCDF .21 2le .63«
1,2,3,7.8,9-HxCDF .43« LA3 .Bd«<
2.3,4,6,7,8=-HxCDF .43« .43< 1.1<
1,2,3,4,6,7,8-HpCDF .64 .21x< .B4<
1,2,3,4,7,8,9-HpCDF .43« .43« 1.5«
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Summary of the Results of the October 27,
Determinations on the No.

TABLE 25

1992 Dioxin
1 Boiler Stack at the OTP Big Stone

Plant in Big Stone, South Dakota.
2,3,7,8-TCDOD_Fquivalents
TEF RUN 1 RUN 2 RUN 3
{Concentration ng/Nm3)

2,3,7,8=TCOD 1 .004<« .007<« .0ll1l<
other TCDDs .01 O< D« O<
2,3,7.8-PeCDD .5 .002< .004<« .007<
other PeCDDs .005 0< O< O<
2.,3,7,8=-HxCOD .04 .0007<« .0009< .002<
other HxCDDs .Q004 .000004< .000006< .00001«
2,3,7,8-HpCDOD .001 .00002 .00001 .00003<
other HpCDDs .00001 0 . 00000007 .0000Q1<«

2,3,7,8-TCDF .1 .0004<« .001 .002

other TCDFs .001 O< .000004 .00002
2,3,7,8-PeCDF .1 .0007< .001<x .002=<
other PeCDFs .00} .000004< .000004<«< .00001<«
2,3,7.8-HxCDF .01 .0003< .0003<« .0006<
other HxCDFs . 0001 . 000002« .000002< . 000004«
2,3,7.8-HpCDF . 001 . 00002« 00001« . 00004«
other HpCODFS . 00001 1.03E-06<«< 1.03E-06< .0000002«
Totals .008<« .014<« 025«

(Emission rate 10-%g/sec)

2,3,7,8=-TCDD 1 .21x .43« .63«
other TCDDs .01 Q< 0« O<
2,3,7,8-PeCDD .5 .11« .21« .42<
other PeCDDs . 005 0< O« O<
2,3,7,8=-HxCDD .04 .043< 052« , -13=<
other HxCDDs . 0004 .0003<« .0003< . 0008«
2,3,7.8=-HpCOD .001 . 001 _.0009 .002<
other HpCDDs .00001 0 . 000004 0<

2,3,7,8-TCDF .1 021« .064 .13

other TCDFs , 001 O< . 0002 . 001
2,3,7.8-PeCDF .1 .043< .064<« L. 13x
other PeCDFs .001 .0002< .0002< .0006<
2,3,7.8~-HxCDF .01 015« .015« .034«
other HxCDFfs .0001 .0001< .0001 <« .0003«
2.3,7.,8=-HpCDF .Q01 .001« .0006« 002«
other HpCDFs .G0001 . 000002< . 000002« .000002<
Totals .44< .Bd4<« 1.5«

Toxicity Equivalence Factors (TEFs) used in the calculation of the above TTEs are those
currently ~ recommended by "Iterim Procedures for
Exposures to Nixtures of Chlorinated Dibenzo-p-Dloxins and Dibenzofurans (CDOs and COFs}’
J.S. Bellin and 0.6, Barnes, USEPA Risk Assesment Forum, October 1986,
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Interpoll

Labs Report No.

2-7328

Argonne National Labs 7/ OTP Big Stone

Test No. 7

No. 1 Boiler Stack TABLE 26

Sampling Data for PCDD and PCDF Test

Date of run
Time run start/end..... (HRS)

Static pressure......(IN.WC)
Cross sectional area (SQ.FT)
Pitot tube coefficient..

LI I ]

Water in sample gas

condenser. ... .co0es 0 . (ML)
impingers.......... {GRAMS)
desiccant..... ««...({GRAMS)
total....... sersaa. {GRAMS)
Gas meter coeffictent.......

Barometric pressure..{IN.HG)
Avg., orif.pres.drop..{IN.WC)
Avg. gas meter temp..(DEF-F)

Volume through gas meter....
at meter conditions...(CF)
standard conditions. (DSCF)
standard conditions.. (NM3)

Total
Nozzle diameter...
Avg.stack gas temp

sampling time....(MIN)
llllll(IN)
.. (DEG=-F)

Voiumetric flow rate........
actual....... ... {ACFM)
dry standard....... (DSCFM)

LY

Isokinetic vartfation..... (%)

32

B8Big Stone,

Run 1
10-27~-92

930/1137

-1.30
458.69
0.840

300.0
0.0
27.0
327.0

1.0001
28.71
2.08
64.6

99.50
896.58
2.735

120.00

234
296

21459904
1238918

99.8

—— e = . - -

Run 2
10-27-92

1245/1451

-1.30
458.69
0.840

3n2.0
0.0
23.0
325.0

1.0001
28.46
2.19
75.0

102.88
97.10
2.749

120.00

234
j1o

2230474
1252714

99.3

South Dakota

SW846 Method 0010

Run 3
10-27-92

1530/1735

-1.30
458.69
0.840

301.0
Q.0
25.0
326.0

1.0001
28.47
2.33
77.1

106.58
100.27
* 2.839

120.00

.234
316

2261591
1264999

101.5



TABLE 27

Summary of the Results of the October 26, 1992 PAH Determinations
on the Boiler Stack at the Otter Tail Power Big Stome Plant in
Big Stone, Scuth Dakota.

Item RUN 1 RUN 2 RUN 3

(Concentration ug/Nm3)
Naphthalene 1.9 .47 1.9
Acenaphthylene .032<« .032«< 032«
Acenaphthene .036« .036«< .036=
Fluorene .036« .036«< .036<
Phenanthrene .13 .19 .13
Anthracene .029« 028« 029«
Fluoranthene .044< 043« .043<«
Pyrene .054<«< .054< 054«
Benzo-a-anthracene .065«< .065« .065«
Chrysene .033« 033« 033«
Benzo=-b-fluoranthene .036< .036< .036<
Benzo-k~-fluoranthene 062« 061« 061«
Benzo-a-pyrene .044< .043< .043<
Dibenzo-a,h-anthracene 032« 032« 032«
Benzo-g,h,i-perylene .044< .043< 043«
Indeno,l,2,3~-pyrene .033< .033< .033<

(Emission Rate l10-%g/sec)

Naphthalene 1110 278 1110

Acenaphthylene 19« 19« 19«
Acenaphthene 21« 21« 2lx
Fluorene 21« 21« 21«
Phenanthrene 77 111 -, 77

Anthracene 17< 17« 17<
Fluoranthene 26< 26« 26«
Pyrene 32« 32< 32«
Benzo-a-anthracene 39« 39« . 309«
Chrysene 20« 20« 20<
Benzo-b~fluoranthene 21« 21« 2l<
Benza-k-fluoranthene 36« 36< 36<
Benzgo=-a-pyrene 26< 26« 26<
Dibenzo-a,h-anthracene 19« 19« 19«
Benzo-g,h,i-perylene 26< 26< 26«
Indeno,l1,2,3-pyrene 20< 20< 20<
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Interpoll Report No. 2-7328
Argonne National Labs / OTP Big Stone

Big Stone, Saouth Dakota
Test No. 2
Boiler Stack TABLE 28
Sampling Data for PAH Determinations-------SwB46 Method 0010
Run 1 Run 2 Run 3
Date aof run 10-26-92 10-26-92 10-26-92
Time run start/end..... (HRS} 930/114% 122571435 1515/1730
Static pressure......{(IN,.WC) -1,30 -1.30 -1.30
Cross sectional area (SQ.FT) 458.69 458.69 458.69
Pitot tube coefficient..... . 0.840 0.840 0.840
Water in sample gas
coNdenser. . c.ceeaeneas {ML) 286.0 304.0 307.0
impingers..........{GRAMS) 0.0 0.0 0.0
destccant.......... {GRAMS) 42.0 29.0 24.0
total., ..o eernnan {GRAMS) 328.0 333.0 331.0
Gas meter coefficient....... 1.0001 1.0001 1.0001
Barometric pressure.,.(IN.HG) 28.71 28.71 28.71
Avg. orif.pres.drop..(IN.WC} 2.13 2.22 2.21
Avg. gas meter temp..{(DEF-F) 64.2 72.4 75.1
Volume through gas meter.... ”
at meter conditions...(CF) 100.23 102.94 103.04
standard conditions. {DSCF) 97.37 98.49 98.08
standard conditions..(NM3) 2.757 2.789 2.777
Total sampling time....{MIN) 120.00 120.00 120.00
Nozzle diameter.........{(IN) .234 .34 234
Avg.stack gas temp ..(DEG-F) 2913 297 306
volumetric flow rate........
actual....vceveesses ({ACFM) 2162852 219905885 2217321
dry standard....... (DSCFM) 12581732 1265532 1260836
Isokinetic varfiation..... (%) 99.6 99,7 99.6
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TABLE 29

Summary of the Results of the October 27, 1992 PAH Determinations
on the Boiler Stack at the Otter Tail Power Big Stone Plant in
8ig Stone, South Dakota.

Item RUN 1 RUN 2 RUN 3
{Concentration ug/Nm3)

Naphthalene 3.8 .20 .12

Acenaphthylene .032« .032< 031«
Acenaphthene 037« .036« .035«<
Fluorene .037<« 036« .035<
Phenanthrene .11 .069 078

Anthracene .029<« .029< .028«
Fluoranthene .044<« .044< .042<
Pyrene .055« . 055« .053«
Benzo-a-anthracene .066«< .065< .063<
Chrysene .034< 033« .032<«
Banzo~b~fluoranthene .037«< .036< .035<«
Benzo-k-fluoranthene 062« D62« 06«
Benzo-a-pyrene .044 .044< 042«
Dibenzo~a,h-anthracene .032< .032< .031«
Benzo~-g,h,i-perytene .044<« .044< .042«
Indeno,l1,2,3-pyrene .034< 033« . .032<

{({Emission Rate 10-%g/sec)

Naphthalene 2220 120 71

Acenaphthylene 19< 19< 19«
Acenaphthene 21« 21« 2l<
Fluorene 21« 2l< 21«
Phenanthrene 66 41 v a7

Anthracene 17« 17< 17«
Fluoranthene 26« 26< 26<
Pyrene . Jz< 32« 32«
Benzo-a-anthracene 38« 39« 3%«
Chrysene ’ 20< 20« 20«
Benzo-b-fluoranthene 2l= 21« 2l«
Benzo~-k-fluoranthene 36« 37< I6<
Benzo-a-pyrene 26 26« 26«
Oibenzo-~a,h~-anthracene 19< 19« 19«
Benzo-g,h,i~perylene 26« 26< 26<
Indeno,1,2,3-pyrene 20« 20« 20<
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Test No. 7

Boiler Stack TABLE 30

Sampling Data for PAH Determinations

Date of run

Time run start/end.....(HRS)
Static pressure...... {IN.WC}
Cross sectional area {SQ.FT)}
Pitot tube coefficient......

Water in sample gas
condenser. ... o000 (ML)
impingers..........(GRAMS)
desjccant..........{GRAMS)
tOtal.e s ecnnoranan {GRAMS)

Gas meter coefficient.......
Barometric pressure..(IN.HG)
Avg. orif.pres.drop..(IN.WC)
Avg. gas meter temp..(DEF-F)

Volume through gas meter....
at meter conditions...(CF)
standard conditions. {(DSCF)
standard conditions.. (hNM3)

Total sampliing time,..,.{MIN}
Nozzle diameter.........{IN]
Avg.stack gas temp ..(DEG-F)

Volumetric flow rate....... .
actual. .. i ieerinans (ACFM)
dry standard.......(DSCFM)

Isokinetic variation.....{¥%)

36

Interpoll
Argonne National

Run 1
10-27=-92

930/1137

-1.30
458.69
0.840

300.0
0.0
27.0
327.0

1.0001
28.71
2.08
64.6

99.50
96.58
2.735

120.00

.234
296

2149785
1238986

99.8

Report No.

2-7328

Labs /7 OTP Big Stone

Run 2
10-27-92

124571451

-1.30
458,69
0.840

302.0
c.0
23.0
325.0

1.0001
28.46
2.19
75.0

102.88
97.10
2.749

120.00

.234
310

2230474
1252714

99.3

Big Stone,

SWB846 Method 0010

Run 3
10-27-92

1530/1735

-1.30
458.69
0.840

3o01t.0
0.0
25.0
326.0

1.000:
28.46
2.33
77.1

' 106.58
100.23
2.838

120.00

234
Jles

2304996
1288763

99.6



HCI, Total Chlorine, HF, HBr Determinations
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Interp911 Labs Report No. 2-7328
Argonne National Labs / OTP Big Stone
Big Stone, South Dakota

Test No. 4
No. 1 Boiler Stack TABLE 31

Results of HC] Determinations ~==meecmcmcm e

Run 1 Run 2 Run 3
Date of run 10-26-92 10-26-92 10-26-92
Time run start/end..... (MHRS) 1530~-1630 1650-1750 1815-1915
Barometric¢c pressure..{IN.HG) 28.71 28.71 28,71
Meter temperature....{(DEG-F) 85.92 101.00 104.67
Meter correction coefficient 0.9939 0.9939 0.9939
Vvolume through gas meter....
at meter conditions...{(CF) 2.332 2.372 2.382
Total sampling time....{MIN} 60.0 60.0 60.0
Maisture content......(%V/V) 14.00 14.00 14.00
Volumetric flow rate (DSCFM) 1240000 1240000 1240000
HC1 in sample..... cev e (UG) 408.29 363.04 ’ 63.35
HC1 cencentration....cecvev.
(GR/DSCF ) . it n et i v cnn s anen 0.0029 0.0026 0.000%
(MG/DSCM). ----- I I T TR R B SR I 6-7 6-0 1.1
(ppM-WET)....-.. ----- ] 3-8 3-4 0.6
(PPM-DRY}....... c e e e s E e 4.4 4.0 0.7
(PPM-DRY @ 7% 02).......4. 4.7 4.2 0.7
HC1 emission rate....{LB/HR) 31.1 28.0 4.9

HC1 = Hydrogen chloride

A trailing ‘<’ symbol indicates that the true value
is less than or equal to the reported value
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Tast No. S
Na. 1 Boiler Stack

Results of HC1 Determinations

Date of run
Time run start/end..

Barometric pressure,

Meter temperature.,.

Meter correction coefficient

TABLE 32

+++ {HRS)

. (IN.HG)

.{DEG~-F)

Volume through gas meter....

at meter conditions...(CF}
Total sampling time....{(MIN)
Moisture content......{%V/V)
Volumetric flow rate (DSCFM)
HC1 in sample...........{uG)
HC1 concentration...........
(GR,DSCF)--.-!...!l.occono
(MG/DSCM ) . o v ittt it aan s .
(pPM-wET)UUUIGI-.iQ ¢+ a2 s u
(PPM-DRY) .. :iicutonannnnns
{PPM-DRY @ 7% 02)........
HC1 emission rate....(LB/HR)

HC1

A trailing '<’ symbol indicates that the true value

= Hydrogen chloride

Interpoll

Big Stone,

Run 1
10-27-92
1413-1513

28.46

84.67

0.9939

2.373

60.0

14.78
1210000

3182.99

0.0226
51.7
29.1
34.1
37.9

234.2

Labs Report No,
Argonne Nationa)l

2-7328

Labhs / OTP Big Stone

Run 2
10-27-92
1534-1634

28.46

97.50

0.9939

2.401

60.0

14.75%
1210000

3404.11

0.0244
56.0
31.5
36.9
41.0

253.4

is less than or equal to the reported value

39

South Dakota

L ——— L A G S W S b . - -

Run 3

10-27-92

1657-1757

28.46

100.33

0.9939

2.419

60.0

14.75

1210000

+3239.56

0.0232
53.
29.
3s.
ae.

WO Wwr

240.5



Interpoll
Argonne National

Test Nao. 4

No. L Botlar Stack TABLE

Results of C12 Determinations

Date of run
Time run start/end..... (HRS)

Barometric pressure..(IN.HG)

Meter temperature....{0EG-F)
Meter caorrection coefficient

Velume through gas meter....
at meter conditions...(CF}

Total sampling time....(MIN)
Moisture content......(%V/V)
Volumetric flow rate (DSCFM)
Cl2z in sample...c.cviveesn (uG)
€12 concentration...........
{(GR/DSCF ) ittt eaeenannannns
(MG/D0SCM) v . vttt ittt i e n
(PPM=WET ) e v vt ettt araaan

LI I B R

(ppM-DRY)oooooo---
(ppM-DRY @ 7“ 02).......-.

C12 emission rate....(LB/HR)

A trailing ‘<’ symboal
is less than or equal

[Na}

Big Stone,

33
Run 1 Run 2
10-26-92 10~26-92
1530-1630 1850-17%0
28.71 28.71
85.92 101.00
0.9939 0.9939
2.332 2.372
60.0 §0.0
14.00 14.00
1240000 1240000
413.43 124.44
0.0030 0.0009
6.8 2.1
2.0 0.6
2.3 0.7
2.5 0.7
31.5 9.6

Labs Report No.

2-7328

Labs / OTP Big Stone

indicates that the true value
to the reported value

South Dakota

Run 3
10-26-92
1815-1915

28.71

104.67

0.9939

2.382

60.0

}4.00
1240000

120.33

0.0009

QOO mMNn
[N, We]



Interpol}

Labs Report No.

2-7328

Argonne National Labs /s OTP Big Stone

Test Na. 9
No. | Boiler Stack

Results of Cl12 Determinations

Date of run
Time run start/end.....(HRS)

Barometric pressure..(IN.HG)

Meter temperature....(DEG-F)
Meter correction coefficient

Vvolume through gas meter....

at meter conditions.,..{(CF)}
Total sampling time....(MIN)
Moisture content...... (XV/V)
Volumetric flow rate (DSCFM)
€12 in sample....c.ss ... {UG)
Cl2 concentration...........
{GR/DSCF )t e e v v as it vanoan -
(MG/DSCM)} v v e v voeresnonnnns
[pPM-WET)........ ---------
(PPM=DRY ). .0 e veiuvouninan
(PPM=DRY @ 7% 02).........
C12 emission rate,...{LB/HR)

A trailing '<’ symbol

is less than or equal
41

TABLE 34

tndicates that the true value
to the reported value

Big Stone, South Dakota

Run 1 Run 2 Run 3
10=-27-92 10-27-92 10-27-52
1413-1513 1534-1634 1657-1757
28.46 28.46 28.46
84.67 97.5%0 100.33
0.9939 0.9939 0.993¢9
2.373 2.401 2.419
6C.0 60.0 60.0
14.75 14,75 14.75
1210000 1210000 1210000
11.21 18.31 10.28«<
Q.0001 0.0001 0.0001«
0.2 0.3 Q.2«<

0.1 0.1 0.0<

Q.1 0.1 0.1«

g.1 0.1 0.1«

0.8 1.4 0.8«<



Interpoll Labs Report No. 2-7328
Argonne National Labs / OTP Big Stone
Big Stone, South Dakota

Tast No. 4

No. 1 Boiler Stack TABLE 35

Results of HF Determinations ~—--c-mecmmoccm e ccrndmneeae
Run 1 Run 2 Run 3

Date of run 10~-26-92 10-26-92 10-26-92

Time run start/end.....(HRS) 1530-1630 1650-1750 181%5-1815

Barometric pressure..{IN.HG) 28.71 28.71 28.71
Meter temperature....(DEG-F) 85.92 101.00 104,60
Meter correction coefficient 0.9939 0.9939 0.9939
Volume through gas meter....

at meter conditions...(CF) 2.332 2.372 2.382
Total sampling time....{(MIN) 60.0 60.0 60.0
Moisture content..... L (XV/VY) 14.00 14.00 14.00
Volumetric flow rate (DSCFM) 1240000 1240000 1240000
HF in sample............(uG) 73.71 126.36 ’ 55.60

HF concentratien............

({GR/103DSCF ). . vvnvn. ‘e c.5287 0.9157 0.4038
(UG/DSCM) v v v v v a s e 1210. 2097. 924.80
(pPB-DRonnuc-oq -------- .. 1455- 2521- 1111-
(PPB-WET).....00vns veaen 1251, 2168, 956.08
HF emis. rate....{10-3LB/HR) 5619.08 9731.88 4291.41

HF = Hydrogen fluoride

A trailing "<’ symbol indicates that the true value
is less than or equal to the reported value
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Test No. @
No. 1 Boiler Stack

Results of HF Determinations

Date of run
Time run start/end.....(HRS}

Barometric pressure..{IN.HG)

Meter temperature.,...(DEG-F)
Meter correction coefficient

Volume through gas meter....
at meter conditions...(CF)

Total sampling time....{MIN}

Moisture content...... (3V/V)
Volumetric flow rate (DSCFM)

HF in sample....seceeee.. (UG)

HF concentration......csoev.
(GR/103DSCF ) e v v it nnsansnan
(UG/DSCM) . v v v e v naracnnanras
(PPB=-DRY) e v vrosrannsnnnans
{PPB-WET):susesuan.

L R

HF emis. rate....(10-3LB/HR)

HF = Hydrogen fluoride

A trailing ‘<’ symbol

Interpoll Labs Report No.
Argonne National

TABLE 36

2-7328

Labs / OTP 8ig Stone

South Dakota

Run 3

10-27-92

1657-1757

28.46

100.33

0.9939

2.419

60.0

14.75

1210000

127.41

0.9122
2089,
2511.
2141,

Big Stone,
Run 1 Run 2
10-27=-92 10-27-92
1413-1513 1534-1634
268.46 28.46
84.67 97.50
0.9939 0.9939
2.373 2.401
60.0 60.0
14.75 14.75
1210000 1210000
B2 .56 115.83
0.5857 0.8313
1341. 1903,
1612, 2288.
1374, 1951.
6074.04 8621.33

indicates that the true value

{5 1ess than or equal to the reported value

43
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Interpoll Labs Report No. 2-7328
Argonne National Labs 7/ OTP Big Stone

Big Stone, South Dakota
Test No. 4

No. 1 Boiler Stack TABLE 137
Results of HBr Determinations —vwecowcacaa—- ——————————— o o e
Run 1 Run 2 Run 3
Date of run 10-26-92 10-26-92 10-26-92
Time run start/end.....(HRS) 1530-1630 1650-1750 1815-1915
Barometric pressure.. (IN.HG) 28.71 28.71 28.71
Meter temperature....{(DEG~F) 85.92 101.00 104.67
Meter correction coefficient 0.9539 0.9939 0.5%39

volume through gas meter....
at meter conditions...(CF) 2.332 2.372 2.382
Total sampling time....{MIN) 60.0 60.0 60.0
Moisture content......(%¥V/V) 14.00 14.00 14.00
Volumetric flow rate {DSCFM) 1240000 1240000 1240000
HBr in sample..ieseesesa () 4.53 4,42 4.32

HBr concentration....cseees.
{GR/103DSCF) s cceveecannasns 0.0325 0.0320 0.0314
(UG/DSCM) . . v v v vt encseoens 74.38 73.40 71.82
(PPB_DRY)toonnooto-u.----- 22-11 21.82 21.35
(PPB-HET).ono-lc------nll. 19002 18.77 18-36
HBr emis. rate...{l10-3LB/HR) 345.17 340.62 333.28

A tralling ‘<’ symbol indfcates that the true value

is less than or equal to the reported value
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Test No.

No. 1 Boiler Stack

Results of HBr Determinations

Date of run

9

Interpoll Labs Report No.
Argonne National

TABLE 38

Barometric pressure.. {IN.HG)

Meter temperature....{DEG-F)

Meter correction coefficient

Volume through gas meter....
at meter conditions...{(CF)

Tota] sampiing time....(MIN)

Moisture content......{XV/V)

Volumetric flow rate (DSCFM)

HBr in sample...........{uG)

HBr concentration...«aaecaus
(GRILOJDSCF,l...I..'.I.'.I
(uG/DSCH)..IOIOQQQlIi.-ll.

(PPB=DRY)..cu.

(PPB~WET ). useeencnnancanes

HBr emis.

A trailing ‘<’ symbol {indicates that the true value

rate...(10-3LB/HR)

2-7328

tabs /7 OTP B1g Stone

South Dakota

Run 3
10-27-92
1657-1757

28.46

100,33

0.9939

2.419

60.0

14.75
1210000

21.06

0.1508
345.34
102.66

87.52

Big Stone,
Run 1 Run 2
10-27-92 10-27-62
1534-1634
28.46 28.46
84.67 97.50
0.9939 0.9939
2.373 2.401
60.0 60.0
14.75 14.75
1210000 1210000
22.85 20.43
0.1621 0.1466
371,28 335.79
110.38 99.82
94.09 85.10
1681.21 1520.49

is less than or equal to the reported value
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BTX Determinations
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TABLE 39

BTX Calculation

Mass Vstd Concentration Gas Flow Mass Rate
Test/Run (ug) (DSCF) (ppm.d) (LB/DSCF. (DSCFM) (LB/HR)
Benzene 571 1.5 2.106 0.000 1.37E-0% 1240000 0.117
Sr2 1.% 2.08 0.008 1.59E-09 1240000 0.118
5/ 1.5 2.092 0.008 1.38E-09 1240000 0.1148
Toluene 5-1 1.5 2.106 0.007 1.57E-09 1240000 0.117
/2 1.5 2.08 0.007 1.59E-09 1240000 0.118
573 1.5 2.092 0.007 1.5%8E=-09 1240000 0.118
Xylene s-1 1.% 1.108 0.006 1.57E-0% 1240000 0,117
LY 1.3 z.08 0.006 1.39E~0% 1240000 0.118
573 1.5 2.092 0.006 1.58E~-09 1240000 0.118

TABLE 40

BTX CALCULATION

Mass vatd Concentration Gas Flow Masg Rate
Test/Run (ug) {DSCF) (ppm.d) (LB/DSCF, {(DSCPM) (LB/HR)
Banzene 1071 1.5 2.078 0.008 1.59E-09 1210000 0.11¢
102 1.5 2.068 0.008 1.6E-09 1210000 0.116
1073 1.5 2.0%4 0.008 1.61E=0% 11210000 0.117
Toluene 10-1 1.5 2.078 0.007 1.59E-0% 1210000 0.116
102 1.% 2.066 0.007 1.8E-09 1210000 0.11¢
1073 1.5 2.054 0.007 1.61E-09% 1210000 0.117
Xylene 1671 1.6 2.078 0.00¢ 1.59E-09 1210000 0,116
1072 1.5 2.066 0.006 1.60E-09 1210000 0.11¢6
10) 1.5 2.0%4 0,008 1.61E-09 1210000 0.117
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Ash Residue Analyses
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Toxicity Characteristic Leaching Procedure (TCLP) - Bottom Ash
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INTERPOLL LABORATORIES,

TABLE 41

(612)786-6020

INC,

Argonne National Laboratory,

Big Stone Plant
Sample Log No. 7328-122

Results of Toxicity Characteristic Leaching Procedure

Sample Identification: 10/26/92, 1100 HRS
Sample Type: Bottom Ash

Analyte Method Concentration (mg/sL)
pH EPA 150.1 5.0
Alkalinity EPA 310.1 1540
Total dissolved solids EPA 160.1 5520
Chloride EPA 300.0 0.90
Sulfate EPA 300.0 12
Antimony SW-846, 6010 < 0.02
Arsenic Sw-846, 7060 < 0.006 :
Barium SW-846, 6010 3.64
Beryllium SW-846, 6010 < 0.02
Cadmium Sw-846, 6010 < 0.02
Chromium SwW-846, 6010 < 0.02
Copper Sw-846, 6010 < 0.02
Lead Sw-846, 6010 0.06
Mercury - SW-846, 7470 «<0.,0001
Nickel Sw-846, 6010 < 0.02
Selenium SwW-846, 7740 < 0.002
Silver Sw-846, 6010 < 0.02
Thallium Sw-846, 6010 < 8.0
Zinc Sw-846, 6010 0.14
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TABLE 42

INTERPOLL LABORATORIES, INC.
{612)786-6020

Argonne National Laboratary,
Big Stone Plant
Sample Log No. 732B-123

Results of Toxicity Characteristic Leaching Procedure

Sample Identification: 10/26/92, 1430 HRS

Sample Type: Bottom Ash
Analyte Method Concentration (mg/L)
pH EPA 150.1 5.0
Alkalinity EPA 310.1 1520
Total dissolved solids EPA 160.1 5650
Chloride EPA 300.0 0.42
Sulfate EPA 300.0 7.9
Antimony SW-846, 6010 < 0.2
Arsenic SW-846, 7060 < 0.006
Barium Sw-846, 6010 5.82
Beryl1ium Sw-846, 6010 < 0,02
Cadmium Sw-846, 6010 < 0.02
Chromium ‘ SwW-846, 6010 < 0.02
Copper SwW-846, 6010 < 0.02
tead Sw-846, 6010 0.068
Mercury Sw-B46, 7470 <0.0001
Mickel SW-846, 6010 0.034
Selenium Sw-846, 7740 < 0.02
Silyer Sw-846, 6010 < 0.02
Thallium SW-846, 6010 < 8.0
Zinc SW-846, 6010 0.700
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INTERPOLL LABORATORIES,

TABLE 43

(612)786-6020

INC.

Argonne National Laboratory,

Big Stone Plant
Sample Log No. 7328-128

Results of Toxicity Characteristic Leaching Procedure

Sample Identification:

10/27/92, 1300 HRS

Sample Type: Bottom Ash
Analyte Method Concentration {mg/L)
pH EPA 150.1 5.1
Alkaitinity EPA 310.1 1440
Total dissolved solids EPA 160.,1 5460
Chloride EPA 300.0 0.36
Sulfate EPA 300.0 4.3
Antimony SwW-846, 6010 0.2
Arsenic SwW-846, T060 < 0.006 R
Bar{um SW-846, 6010 3.80
BerylTium SW-846, 6010 < 0.02
Cadmium Sw-846, 6010 < 0.02
Chromium SW-846, 6010 < 0.02
Copper Sw-846, 6010 0.09 .
Lead SW~846, €010 < 0.06
Mercury Sw-846, 7470 <0, 0001
Nickel SwW-846, 6010 0.04
Selenium SW-846, 7740 < 0.02
Sitver SW-846, 6010 0.04
- Thallium SW-846, 6010 < 8.0
Zinc Sw-846, 6010 0.13

52



TABLE 44

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-129

Results of Toxicity Characteristic Leaching Procedure

Sample Identification: 10/27/92, 1600 HRS

Sample Type: Bottom Ash

Analyte Method _Concentration (mg/L)
pH EPA 150.1 5.1
Alkalinity EPA 310.1 1530
Total dissolved solids  EPA 160.1 ' 5760
Chloride EPA 300.0 0.21
Sulfate EPA 300.0 78
Antimony SW-846, 6010 < 0.2
Arsenic SW-846, 7060 < 0.006 .
Barium SW-846, 6010 1.95
lBery111um Sw-846, 6010 < Q.02
Cadmium SW-846, 6010 < 0.02
Chromium SwW-846, 6010 < 0.02
Copper Sw-846, 6010 0.20
Lead Sw-846, 6010 0.06
Mercury Sw-846, 7470 <0.0001
Nickel Sw-846, 6010 0.058
Selenium SW-846, 7740 < 0.04
Silver SW-846, 6010 < 0.02
Thallium SW-846, 6010 T < 8.0
Zinc swW-846, 6010 0.292
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Toxicity Characteristic Leaching Procedure (TCLP) - Economizer Fly Ash
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TABLE 45

INTERPOLL LABORATORIES, INC,
(612)786~6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-124

Results of Toxicity Characteristic Leaching Procedure

Sample Identification: 10/26/92, 1300-1500 HRS

Sample Type: Econamizer Fly Ash
Analyte Method Concentration_(mg/L)
pH EPA 150.1 8.9
Alkalinity EPA 310.1 1540
Total dissolved solids EPA 160.1 9770
Chioride | EPA 300.0 | 0.17
Sulfate EPA 300.0 940
Antimony SW-846, 6010 < 0.2
Arsenic SwW-846, 7060 0.19
Barium sSW-846, 6010 0.508
Beryllium SW-846, 6010 < 0.02
Cadmium SW-g846, 6010 < 0,02
Chromium SW-B46, 6010 0.022
Copper Sw-846, 6010 < 0.02
Lead ' SW-846, 6010 < 0.06
Mercury SW-846, 7470 <0.0001
Nickel Sw-846, 6010 0.06
Selenium SW-845, 7740 < 0.02
Silver SW=-846, 6010 o< 0.02
Thallium SW-846, 6010 < 8.0
Zinc Sw-846, 6010 Q.02
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INTERPOLL LABORATORIES,

TABLE 46

([612)78B6-6020

INC.

Arganne National Laboratory,

Big Stone Plant

Sample Log No. 7328-132

Results of Toxicity Characteristic Leaching Procedure

Sample Identification:
Sample Type:

10/27/92, 1300-1600 HRS
Economizer Fly Ash

Analyte Method

pH EPA 150.1
Alkalinity EPA 310.1
Total dissolved solids EPA 160.1
Chloride EPA 300.0
Sulfate EPA 300.0
Ant imony SW-846, 6010
Arsenic Sw-846, 7060
Barium SW-846, 6010
Beryllium SW~846, 6010
Cadmium Sw-846, 6010
Chromium SW-846, 6010
Copper SW-846, 6010
Lead SW-846, 6010
Mercury SW-846, 7470
Nickel SW-846, 6010
Selenium Sw-846, 7740
Silver SwW-846, 6010
Thall{um Sw-846, 6010
Zinc SW-848, 6010

A

Concentration (mg/L)

7.3
2940
9950

1.3
1200

0.2
0.22

0.364
0.02
Q.02
0.02
0.02
0.06

<0.0001

<

. <

<

0.18
Q.12
0.02
8.0
0.274
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Toxicity Characteristics Leaching Procedure (TCLP) - ESP Fly Ash
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TABLE 47

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
8ig Stane Plant
Sample Log No. 7328-125

Results of Toxicity Characteristic Leaching Procedure

Sample Identification: 10/26/92, 0900-1100 HRS

Sample Type: ESP Fly Ash
Analyte Method Cencentration (mg/sL)
pH EPA 150.1 8.9
Alkalinity EPA 310.1 3120
Total dissolved solids EPA 160.1 10600
Chloride EPA 300.0 0.44
Sulfate EPA 300.0 1700
Antimony SW~846, 6010 < 0.2
Arsenic SW~846, 7060 0.15 -
Barium Sw-g846, 6010 1.04
Beryllium SwW-846, 6010 < 0.02
Cadmium SW-846, 6010 < Q.02
Chromium SW-846, 6010 0.158
Copper SwW~-846, 6010 < 0.02
Ltead SW-846, 6010 < 0.06
Mercury Sw=-846, 7470 0.0002
Nickel SW-846, 6010 0.03
Selenium SW-846, 7740 0.3
S{lver . SW-846, 6010 . < 0.02
Thaltium SW-846, 6010 < 8.0
linc SW-846, 6010 0.02
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TABLE 48

INTERPOLL LABCRATOQRIES, INC.
{612)786-6020

Argonne National Laboratory,
Big Stdne Plant
Sample Log No. 7328-126

Results of Toxicity Characteristic Leaching Procedure

Sample Identification: 10/26/92, 1300-1500 HRS

Sample Type: ESP Fly Ash
Analyte Method Concentration {(mg/L})
pH EPA 150.1 8.9
Alkalinity EPA 310.1 3180
Total dissolved solids EPA 160.1 11000
Chloride EPA 300.0 0.74
Sulfate EPA 300.0 1700
Antimony Sw-846, 6010 < 0.2
Arsenic Sw-B46, 7060 0.12
Barium SwW-846, 6010 1.02
Beryllium Sw-846, 6010 < 0.02
Cadmium SW-846, 6010 < 0.02
Chromium SW-846, 6010 0.17
Copper SwW-846, 6010 < 0.02
Lead SW-846, 6010 < 0.06
Mercury SW~-845, 7470 <(,0001
Nickel Sw-846, 6010 0.03
Selenium Sw-846, 7740 0.52
Silver SwW-846, 6010 < 0.02
Thallium SW-846, 6010 < 8.0
Zinc Sw-846, 6010 0.02
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TABLE 49

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328~127

Results of Toxicity Characteristic Leaching Procedure

Sample Identification: 10/26/92, 1500-1800 HRS

Sample Type: ESP Fly Ash
Analyte Method Concentration (mg/L)
pH EPA 150.1 9.0
Alkalinity EPA 310.1 3320
Total dissolved solids  EPA 160.1 11600
Chloride EPA 300.0 0.67
Sulfate EPA 300.0 1600
Antimony Sw-846, 6010 < 0.2
Arsenic SW-846, 7060 0.14 "
Barium Sw-846, 6010 0.834
Beryllium Sw-846, 6010 < 0.02
Cadmium SW-846, €010 < 0,02
Chromium SW-846, 6010 0.206
Copper SW-846, 6010 < 0.02
Lead SW-846, 6010 < 0.06
Mercury SW-846, 7470 <0.0001
Nickel Sw-846, 6010 0.04
Selenium SW-84€, 7740 G.536
Silver Sw-846, 6010 . < 0.02
Thallium SW-846, 6010 < 8.0
Zine SW-846, 6010 0.03
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TABLE 50

INTERPOLL LABORATORIES, INC.
{612)786-6020

Argonne National Labaratory,.

Sampl

Big Stone Plant
e Log No. 7328-133

Results of Toxicity Characteristic Leaching Procedure

Sample Identification:

10/27/92, 1000-1300 HRS

Sample Type: ESP Fly Ash
Analyte Method Concentration {mg/L)
pH EPA 150.1 9.1
Alkalinity EPA 310.1 3180
Total dissolved solids EPA 160.1 10500
Chloride EPA 300.0 7.0
Sulfate EPA 300.0 1500
Antimony SW-846, 6010 < 0.2
Arsenic SW-B846, 7060 0.13 .
Barium SW-B46, 6010 1.09
Beryllium SW-B46, 6010 < 0.02
Cadmium Sw-846, 6010 < 0.02
Chromium SW-846, 6010 0.234
Copper Sw-846, 6010 < 0,02
Lead Sw-846, 6010 < 0.06
Mercury SwW-846, 7470 <0,0001
Nickel SwW-846, 6010 < 0.02
Selenium SW-846, 7740 0.538
Silver SwW-846, 6010 < 0.02
Thallium SW-846, 6010 < 8.0
Zinc SwW-846, 6010 < 0.02
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TABLE 51

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-134

Results of Toxicity Characteristic Leaching Procedure

Sample Identification: 10/27/92, 1300-1600 HRS

Sample Type: ESP Fiy Ash

Analyte Method Concentration {mg/L)
pH EPA 150.1 9.2
Alkalinity EPA 310.1 3140
Total dissolved solids EPA 160.1 10600
Chloride EPA 300.0 16
Sulfate EPA 300.0 1400
Antimony Sw-846, 6010 0.24
Arsenic SwW-846, 7060 0.099 3
Barium SW-846, 6010 1.09
Beryllium SW-846, 6010 < 0.02
Cadmium | SW-846, 6010 < 0.02
Chromium Sw-846, 6010 0.336
Copper Sw-846, 6010 < 0.02
Lead | SW-846, 6010 < 0.06
Mercury SW-846, 7470 <0,0001
Nickel Sw-846, 6010 < 0.03
Selenium SW-B46, 7740 0.634
Silver SW-846, 6010 . < 0,02
Thallium - Sw-846, 5010 < 8.0
Zinc SW-846, 6010 < (.02
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TABLE 52

INTERPOLL LABORATORIES, INC.
(612)78B6-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-135

Results of Toxicity Characteristic Leaching Procedure

Sample Identification: 10/27/92, 1700 HRS

Sample Type: ESP Fly Ash

Analyte Method Concentration {mg/t}
pH EPA 150.1 8.2
Alkalinity EPA 310.1 3190
Total dissolved solids EPA 160.1 11000
Chloride EPA 300.0 17
Sulfate EPA 300.0 1600
Antimony Sw-846, 6010 0.36
Arsenic SwW-846, 7060 0.083 *
Barium SW-846, 6010 1.23
Beryl1lium Sw~-846, 6010 < 0,02
Cadmium Sw-846, 6010 < 0.02
Chromium SW-846, 6010 0.476
Copper SW-B46, 6010 < 0.02
Lead SW-846, 6010 < Q.06
Mercury SW-846, 7470 0.0002
Nickel Sw-~-846, 6010 < 0,02
Selenium SW-846, 7740 0.584
Stlver Sw-846, 6010 . < 0.02
Thallium SW-846, 6010 < 8.0
Zinc SW-846, 6010 < 0.02
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Compositional Analysis - Bottom Ash
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TABLE 53

INTERPQLL LABGRATORIES, INC.
({612)786-6020

Argonne National Labaratory,
Big Stone Plant
Sample Log No. 7328-123

Results of Compositional Analysis

Sample Identification: 10/26/92, 1430 HRS

Sample Type: Bottom Ash
Concentration {mg/Kg)

Analyte Method As Received
Chlortde EPA 300.0 k3

Sulfate EPA 300.0 73
Antimony SW-846, 6010 9.0

Arsenic Sw-846, 7060 7.8

Barium SW-846, 6010 4780
Beryllium SW-846, 6010 2.1 .
Cadmium Sw-846, 6010 1.8
Chromium SW-846, 6010 47.6

Copper Sw-B846, 6010 270

Lead SwW-846, 6010 19

Mercury SwW-846, 7470 < 0.005

Nickel Sw-846, 6010 23.7
Selenium SwW-846, 7740 < 0.47

Silver Sw-846, 6010 < 0.9
Thall{um SW-846, 6010 < 470

Zinc Sw-846, 6010 76.7
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TABLE 54

INTERPOLL LABORATORIES, INC.
{612)1786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-129

Results of Compositional Analysis

Sample Identification: 10/27/92, 1600 HRS

Sample Type? Bottom Ash
Concentration {mg/Kg})

Analyte Method As Received
Chloride EPA 300.0 2
Sulfate EPA 300.0 » 110
Antimony SW-846, 6010 11
Arsenic SwW-B848, 7060 < 1
Barium SW-846, 6010 3760
Beryllium SW-846, 6010 1.9
Cadmium SW-846, 6010 1.3
Chromium SwW-B46, 6010 45.7
Copper Sw-846, 6010 276
Lead SW-846, 6010 19.7
Mercury SW-846, 7470 0.024
Nickel Sw-8486, 6010 22.9
Selenium Sw-846, 7740 < 0,49
Silver SwW-846, 6010 < 0.9
Thallium SW-846, 6010 <« 490
Z1ne Sw-846, 6010 72.3
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Compositional Analysis - Economizer Fly Ash
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TABLE 55

INTERPOLL LABORATORIES,
(612)786-6020

INC.

Argonne National Lahoratory,
Big Stone Plant
Sample Log No. 7328-124

Results of Compositional Analysis

Sample Identification: 10/26/92, 1300-1500 HRS

Sample Type: Economizer Fly Ash

Concentration (mg/Kg)

Analyte Method As Received
Chloride EPA 300.0 4
Sulfate EPA 300.0 27000
Antimony SwW-846, 6010 < 6.9
Arsenic SW-846, 7060 3z.1
Barium SwW-B846, 6010 . 5730
Beryllium Sw-846, 6010 2.5 i
Cadmium SW-846, 6010 1.7
Chromium Sw-846, 6010 28.9
Copper Sw-846, 6010 36

Lead SwW-846, 6010 22
Mercury Sw-846, 7470 0.017
Nickel Sw-845, 6010 18
Selenium Sw-846, 7740 < 0.49
Silver Sw-846, 6010 < 0.9
Thallium Sw-846, 6010 < 490

Zinc Sw-846, 6010 -80.4
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TABLE 56

INTERPOLL LABORATORIES, INC.
{612)786-6020

Argonne National laboratory,
Big Stone Plant
Sample Log No. 7328~-132

Results of Compositional Analysis
Sample Identification: 10/27/92, 1300-1600 HRS

Sample Type: Economizer Fly Ash

Concentration (mg/¥g)

Analyte Method As Received
Chloride EPA 300.0 19
Sulfate EPA 300.0 23000
Antimony Sw-846, 6010 16
Arsenic SW-846, 7060 6.1
Barium SwW-846, 6010 4490
Beryllium SW-846, 6010 2.3 ,
Cadmium SW-846, 6010 3.4
Chromium SW~846, 6010 48.1
Copper SW-846, 6010 366
Lead SW-846, 6010 62.8
Mercury SW-846, 7470 0.018
Nickel SwW-846, 6010 25.9
Selenium Sw-846, 7740 < 0.44
Silver SwW-848, 6010 < 0.88
Thallium Sw-845, 6010 < 440
Zine ' Sw-846, 6010 191
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Compositional Analysis - ESP Fly Ash
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TABLE 57

INTERPOLL LABORATORIES, INC.
(612)786-6C20

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-125

Results of Compositional Analysis

Sample Identification: 10/26/92, 0900~-1100 HRS

Sample Type: ESP Fly Ash
Concentration (mg/Kg}

Analyte Method As Received
Chloride EPA 300.0 9.8
Sulfate EPA 300.0 29000
Antimony SW-Bd4§, 6010 8.3
Arsenic SwW-846, 7060 2.5
Barium SW-846, 6010 2880
Beryllium SW-846, 8010 2.6
Cadmium SW-846, 6010 1.7
Chromium Sw-846, 6010 30.1
"Copper SW-846, 6010 76.5
Lead SW~-846, 6010 48.4
Mercury SW-846, 7470 0.1568
Nickel Sw-846, 6010 23.5
Selenium SW-846, 7740 1.6
Silver Sw-846, 6010 < 0.8
ThalTlium Sw-846, 6010 < 430
Zinc . Sw-846, 6010 * 120
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INTERPOLL LABORATORIES,

TABLE 58

INC.

{612)786-6020

Results of Compositional Analysis

Sample Identification:

Argonne National Laboratory,

Big Stone Plant

Sample Log No. 7328-126

10/26/92, 1300-1500 HRS

Sample Type: ESP Fly Ash
Concentration {(mg/Kg)

Analyte Method As Recejved
Chloride EPA 300.0 19
Sulfate EPA 300.0 25000
Antimony SW-846, 6010 | 7.9
Arsenic SW-846, 7060 < 19
Barium Sw-846, 6010 477
Beryllium SW-846, 6010 2.6
Cadmium SW-B4&, 6010 1.7
Chromium Sw-846, 6010 29.6
Copper SwW-846, 6010 82.4
Lead SW-g846, 6010 kil
Mercury Sw-846, 7470 0.424
Nickel SW-846, 6010 24.9
Selenium SW-846, 7740 1.3
Silver SwW-846, 6010 < 0.9
Thallium SW-846, 6010 < 480
Zinc Sw-846, 6010 . 101
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TABLE 59

INTERPOLL LABORATORIES, INC.
(612)78B6-6020

Argonne National Laberatory,
Big Stone Plant
Sample Log No. 7328-127

Results of Compositional Analysis

Sample Identification: 10/26/92, 15Q0~1800 HRS

Sample Type: ESP Fly Ash

Concentration (mg/Kg)
Analyte Method As Received
Chloride EPA 300.0 13
Sulfate EPA 300.0 37000
Antimony SwW-846, 6010 B.1
Arsenic Sw-846, 7060 31.8
Barium SW-846, 6010 3ss60
Beryl1ium SW-846, 6010 2.3
Cadmium SW-B46, 6010 1.2 '
Chromium SW-846, 6010 30.1
Copper SW-846, 6010 87.9
Lead ' SW-846, 6010 66.8
Mercury SW-846, 7470 0.47
Nickel SW-B46, 6010 25.3
Selenium SW-B46, 7740 0.96
Stlver SW-846, 6010 1.3
Thallium Sw-846, 6010 < 480

Zine Sw-846, 6010 96.6
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TABLE

60

INTERPOLL LABORATORIES, INC.
(612)786-6020

Results of Compositional Anmalysis

Sample Identification:

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-133

10/27/92, 1000-1300 HRS

Sample Type: ESP Fly Ash
Concentration (mg/Kg)

Analyte Method As Received
Chloride EPA 300.0 110
Sulfate EPA 300.0 44000
Antimony SW-846, 6010 12
Arsenic SwW-846, 7060 41
Barium SW-846, 6010 4200
Beryliium SW-846, 6010 2.4
Cadmium SW-846, 6010 2.3
Chromium SW-846, 6010 3l.1
Copper Sw-846, 6010 198
Lead SW-846, 6010 116
Mercury SW-846, 7470 0.28
Nickel SwW-846, 6010 26.8
Selenium Sw-846, 7740 0.68
Silver SW-846, 6010 1.2
Thatl{ium SW-846, 6010 < 490
Zinc Sw-846, 6010 190
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INTERPOLL LABQRATORIES,

TABLE

{(612)78

Results of Compositional Analysis

Sample Identification:

10/27/92, 1

61

INC.
6=-6020

Argonne National Laboratory,

Big Stone Plant

Sample Log No. 7328-134

300-16C0 HRS

Sample Type: ESP Fly Ash
Concentration (mg/Kg)

Analyte Method As Recetlved
Chloeride EPA 300.0 260
Sulfate EPA 3CO.0 41000
Antimony Sw-846, 6010 26
Arsenic Sw-846, 7060 33.5
Barium SW-846, 6010 1700
Beryllium SW-846, 6010 2.2
Cadmium SW-846, 6010 3.7
Chromium SwW-B48, 6010 39.0
Copper Sw-846, 6010 398
Lead SwW-846, 6010 153
Mercury Sw-846, 7470 0.337
Nickel SW-846, 6010 28.6
Selenium SW=846, 7740 0.71
Silver Sw-846, 6010 3.8
Thallium SW-8456, 6010 < 470
Zinc SW-846, 6010 - 420
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TABLE 62

INTERPOLL LABORATORIES, INC.
{612)78B6-8020

Results of Compositional Analysis

Sample Identification:

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-13S5

10/27/92, 1700 HRS

Sample Typé: ESP Fly Ash
Concentration {(mg/Kg)

Analyte Method As Received
Chloride EPA 300.0 370

Sulfate EPA 300.0 26000
Antimony Sw~-846, 6010 22

Arsenic SW-846, 7060 33.5

Barium Sw-846, 6010 3220
Beryllium SwW-846, 6010 2.0 .
Cadmium SW-846, 6010 5.3

Chromium SW-846, 6010 41.9

Copper SW-846, 6010 558

Lead Sw-846, 6010 175

Mercury SW-846, 7470 .49

Nickel Sw~846, 6010 29.6

Setenium Sw-846, 7740 0.93

Silver Sw-845, 6010 3.9
Thallium SwW-84€, 6010 < 470

Zinc Sw=-846, 6010 - 547
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Ash Physical Characteristics - Bottom Ash
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TABLE 63

INTERPOLL LABORATORIES, INC,.
(612)786~-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-122

Ash Physical Characteristics

Sample Identification: 10/26/92, 1100 MRS

Sample Type: Bottom Ash

Analyte Me thod Units As Recejved
PH SW-846, 9045 pPH units 8.3
Loss on ignition ASTM D3174 X 1.08
Moisture ASTM D3173 X 5.17
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TABLE 64

INTERPOLL LABORATORIES,
(612})786-6020

Ash Physical Characteristics

INC.

Argonne National Laberatory,

Big Stone Plant

Sample Log No. 7328-123

Sample Identification: 10/26/92, 1430 HRS

Sample Type: Bottom Ash

Analyte Method Units As Received
pH SW-846, 9045 pH units 8.4
Loss on ignition ASTM D3174 % Q.92
Moisture ASTM D3173 % B.16
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TABLE 65

-INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-128

Ash Physical Characteristics

Sample Identification: 10/27/92, 1300 HRS

Sample Type: Bottom Ash

Analyte Method Untts As Received
pH SW-846, 9045 pH units 9.4
Loss on ignitton ASTM D3174 % 0.98
Moisture ASTM D3173 ¥ 5.08
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TAELE 66

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-129

Ash Physical Characteristics

Sample Identification: 10/27/92, 1600 HRS

Sample Type: Bottom Ash

Analyte Method Units As Received
pH SW-846, 9045 pH units 8.8
Loss on ignition ASTM D3174 % 0.96
Moisture ASTM D3173 % 4.76
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Ash Physical Characteristics - Economizer Fly Ash
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TABLE 67

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-124

Ash Physical Characteristics

Sample Identification: 10/26/92, 1300~1500 HRS

Sample Type:

Economizer Fly Ash

Analyte Method Units As Received
pH SW-B46, 9045 pH units 11.1
Loss on ignition ASTM D3174 % 0.96
Moisture ASTM 03173 X 0.08
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TABLE 68

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Labaratory,
Big Stone Plant
Sample Log No. 7328-132

Ash Physical Characteristics

Sample Identification: 10/27/92, 1300-1600 HRS

Sample Type: Economizer Fly Ash

Analyte Method Units As Received
PpH SW-846, 9045 pH units 10.9
Loss on ignition ASTM D3174 % 1.37
Moisture ASTM D3173 L 0.05
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Ash Physical Characteristics - ESP Fly Ash
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TARLE 6%

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-125

Ash Physical Characteristics

Sample Identification: 10/26/92, 0900-1100 HRS

Sample Type: ESP Fly Ash

Analyte Method Units As Received
PH SW~846, 9045 PH units 12.0
Loss on ignition ASTM D3174 % 0.69
Moisture

ASTM D3173 L 0.09
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TABLE 70

INTERPOLL LABORATORIES, INC.
{612)78B6-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-126

Ash Physical Characteristics

Sample Identification: 10/26/92, 1300-1500 HRS

Sample Type: ESP Fly Ash

Analyte Method Units As Received
pH SW-846, 9045 pH units 12.2
Loss on ignition ASTM D3174 L 0.69
Moisture ASTM D3173 ¥ Q.07
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TABLE 71

INTERPOLL LABORATORIES,
(612)786-6020

INC.

Argonne National Laboratory,

Big Stone Plant

Sample Log No. 7328-127

Ash Physical Characteristics

Sample Identification: 10/26/92, 1500-1800 HRS

Sample Type: ESP Fly Ash

Analyte Method Units As Received
pH SW-846, 9045 pH units 12.2
Lass on ignition ASTM D3174 % 0.69
Moisture ASTM D3173 % 0.08
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TABLE 72

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-133

Ash Physical Characteristics

Sample Identification: 10/27/92, 1000-1300 HRS

Sample Type: ESP Fly Ash

Analyte Method Units As Received
pH SW~B46, 9045 pH units 12.2
Loss on ignition ASTM D3174 % 0.79
Moisture ASTM D3173 % 0.06
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TABLE 73

INTERPCLL LABQORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-134

Ash Physical Characteristics

Sample Identification: 10/27/92, 1300-1600 HRS

Sample Type: ESP Fly Ash

Analyte Method Units As Receijved
pH SW-846, 9045 pH units 12,2
Loss on ignition ASTM D3174 % 0.76
Moisture ASTM D3173 ¥ 0.05

90



TABLE 74

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argenne National Laboratory,
Big Stone Plant
Sample Log No. 7328-135

Ash Physical Characteristics

Sample Identification: 10/27/92, 1700 HRS

Sample Type: ESP Fly Ash

Analyte Method Units As Received
pH SW-846, 9045 pPH units 12.3
Loss on ignition ASTM D3174 X 0.56
Moisture ASTM D3173 1 0.05
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Resuits of Mineral Ash Analysis - Bottom Ash
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TABLE 75

INTERPOLL LABORATORIES, INC.
{612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-122

Results of Mineral Ash AnaIysisl

Sample Identification: 10/26/92, 1100 HRS

Sample Type: Bottom Ash
% by Weight

Ignited As
Parameter Basis Receijved
S{lica (S10,} 33.922 33.556
Alumina (A1,0,) 13.593 13.446
Titania (T10,) 0.681 0.673
Ferric oxide (Fe201) 9.492 9.389
Lime (Ca0) 22.737 22.492
Magnesia (MgO) B.195 8.106 "
Potassium oxide (Kg)) 0.228 0.226
Sodium oxide (Nag)) 2.336 2.310
Sulfur trioxide (S0;) 0.85 0.841
Phos. pentoxide (Pg%) 0.353 0.349
Manganese oxide (Mnﬂ%) 0.226 0.224
Barium oxide (Ba0) 0.720 0.713
Under(over)determinedz 6.667
Loss on ignition 1.08

lAna]yses performed 1n accordance with ASTM D3682 and D1757 by ICP
emission spectrometry.

EUnder(over)determined in the case of the ignited basis results
corresponds to the sum of the determinant errors in the individual
analyses of the various reported analyte plus the percent by weight of
any minerals in the sample for which an analysis was not performed (a
positive value corresponds to underdetermined and a negative value to
overdetermined).

93



INTERPOLL LABORATORIES,

TABLE 76

{612)786-6020

Results of Mineral Ash AnalysisL

Sample Identification:
Sample Type:

10/26/92,
Bottom Ash

INC.

Argonne National Laboratory,

1430 HRS

Big Stone Plant
Sample Log No. 7328-123

¥ by Weight

Ignited As
_Parameter Basis Received
Silica (810,) 33.550 33.241
Alumina (A120]) 14.266 14.135
Titanta (Ti0;) 0.722 0.715
Ferric oxide (Fe,0y) 10.148 10.055
Lime (CaO) 23.303 23.089
Magnesia {(MgOQ) 8.514 8.436
Potassium oxide UQO) 0.248 0.245
Sodium oxide (Na,0) 2.474 2.451
sulfur trioxide (SO,) 0.85 0.842
Phos. pentoxide (ons) 0.369 0.366
Manganese oxide (Mn304) 0.242 0.239
Barium oxide (BaO) 0.723 0.716
Under(over)determ1nedz 4.591
Loss on ignition 0.82

lAnawses performed in accordance with ASTM

emission spectrometry.

D3682 and D1757 by ICP

zUnder(over)determined in the case of the ignited basis results
corresponds to the sum of the determinant errors in the individual
analyses of the various reported analyte plus the percent by weight of
any minerals in the sample for which an analysis was not performed (a
positive value corresponds to underdetermined and a negative value to

overdetermined}.
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TABLE 77

INTERPOLL LABORATORIES, INC.

(612)786-6020

Argonne National! Laboratory,

Big Stone Plant

Sample Log No. 7328-128

Results of Mineral Ash Ana]ys*lsl

Sample Identification:
Sample Type:

Parameter

10/27/92, 1300 HRS

Bottom Ash
% by Weight
Ignited AS
Basis Received
S1lica (510,) 33.854 33.522
Alumina (A1203) 14.156 14,018
Titania (T10;) 0.956 0.947
Ferric oxide (Fe,0;) 9.118 9.029
Lime (Ca0) 23.136 22.909
Magnesia (Mg0) 7.851 7.774 .
Potassium oxide (K,0) 0.235 0.233
Sodium oxide (Na,0) 2.446 2.422
Sulfur trioxide (S0y) 0.85 0.842
Phos. pentoxide (Py05) 0.359 0.356
Manganese oxide (MnQ,) 0.245 0,242
Barium oxide (BaQ) 0.615 0.609
Under(over)determinedz 6.179
0.98

Loss on ignition

lAna]yses performed 1in accordance with ASTM D3682 and D1757 by ICP

emission spectrometry,

zUnder‘(over)determ'ined in the case of the

ignited basis results

corresponds to the sum of the determinant errors in the individual
analyses of the various reported analyte plus the percent by weight of
any minerals in the sample for which an analysis was not performed (a
positive value corresponds to underdetermined and a negative value to

overdetermined).
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TABLE 78

INTERPOLL LABORATOQRIES, INC.
{612)786-6020

Argonne National Laboratary,
Big Stone Plant
Sampie Log No. 7328-129

Results of Mineral Ash AnaIysisl

Sampie Identification: 10/27/92, 1600 HRS

Sample Type: Bottom Ash
% by Weight
Ignited As

Parameter Basis Received
Silica (S10,) 34.580 34,248
Alumina (A1,0,) 14.694 14,553
Titania (T10,) 1.187 1.176
Ferric oxide (Fezolj 8.820 8.736
Lime (Ca0) 22.881 22.661
Magnesia (MgO) 7.434 7.363
Patassium oxide (Kzo) 0.233 0.230 ’
Sodium oxide (NaIO) 2.5585 2.531
Sulfur trioxide (S0,) 0.85 0.842
Phos. pentoxide (Pf%) 0.402 0.398
Manganese oxide (Mnao‘) 0.230 0.228
Barium oxide (Ba0) 0.589 0Q.584
Under(over')determinedz 5.544

Loss on ignition 0.96

1Ana1yses performed in accordance with ASTM 03682 and D1757 by ICP
emission spectrometry.

ZUnder(over)determined in the case of the 1gnited bhasis results
corresponds to the sum of the determinant errors in the individual
analyses of the various reported analyte plus the percent by weight of
any minerals in the sample for which an analysis was not performed (a
positive value corresponds to underdetermined and a negative value to

overdetermined).
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Results of Mineral Ash Analysis - ESP Fly Ash
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TABLE 79

INTERPOLL LABORATGRIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample {Log No. 7328-125

Results of Mineral Ash Ana]ysis1

Sampie Identification: 10/26/92, 0900-1100 HRS

Sample Type: ESP F1y Ash
% by Weight
Ignited As
Parameter Basis Received
Silica (5102) 33.113 32.888
Alumina (A1,04) 13.688 13,595
Titania (T10;) 0.686 0.681
Ferric oxide (Fezos) 5,244 5.208
Lime {Ca0) 19.903 19,767
Magnesia {(MgQ) 7.215 7.166 .
Potassium oxide U&O) 0.905 0.899
Sodtum oxide (NaZO} 5.658 5.620
Sulfur trioxide (SO]} 0.85 0.844
Phos. pentoxide (P205) 0.388 0,385
Manganese oxide (ano‘) 0.216 0.215
Barium oxide {BaO) 0.586 0.582
Under'(over)deter'mnedz 11.548
Loss on ignition 0.68

lAna‘lyses performed 1in accordance with ASTM D3682 and D1757 by ICP
emission spectrometry.

zUnder(over)determ‘lned in the c¢ase of the {gnited basis results
corresponds to the sum of the determinant errors in the individual
analyses of the various reported analyte plus the percent by welght of
any minerals in the sample for which an analysis was not performed (a
positive value corresponds to underdetermined and a negative value to
overdetermined).
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TABLE 80

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-126

Results of Mineral Ash AnalysisL

Sample Identification: 10/26/92, 1300-1500 HRS

Sample Type: ESP Fly Ash
¥ by Weight
Ignited As
Parameter Basis Received
Silica (510,) 32.813 32.689
Alumina (A1,04) 13.730 13.678
Titania (T102) 0.671 0.669
Ferric oxide (Feg%) 4,855 4.637
Lime (Ca0) 19.614 19.539
Magnesia (MgO} 7.079 7.053
Potassium oxide HQO) 1.047 1.043
Sodium oxlide (NaZOJ 6.287 6.263
Sulfur trioxide {50y) 0.85 0.847
Phos. pentoxide (P,0;} 0.366 0.365
Manganese axide (Mnf%) 0.224 0.223
Barium oxide (BaO) 0.505 0.503
Under{over}determnedz 12.158
Loss on fgnition 0.38

1Ana]yses performed 1in accordance with ASTM D3682 and 01757 by ICP
emission spectrometry.

zUnder(over)determined in the case of the -dgnited basis results
corresponds to the sum of the determinant errors in the individual
analyses of the various reported analyte plus the percent by weight of
any minerals in the sample for which an analysis was not performed (a
positive value corresponds to underdetermined and a negative value to

ovardetermined).
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TABLE 81

INTERPOLL LABORATORIES, INC.

(612)786-6020

Argonne National Laboratory,

Big Stone Plant

Sample Log No. 7328-127

Results of Mineral Ash Analysisl

Sample Identification:
Sample Type:

Parameter

10/26/92, 1500-1800 HRS
ESP Fly Ash

¥ by Weight
Ignited As
Basis_ Received
Silica (S10;) 32.923 32.696
Alumina (A1203) 13.617 13.523
Titania (T10;) 0.658 0.653
Ferric oxide (Fe,0) 4,883 4,849
Lime {CaQ) 20.29 20.151
Magnesia (Mg0) 7.303 7.253
Potassium oxide (K,0) 0.957 G¢.950
Sodium oxide (Na,0) 5.927 5.886
Sulfur trioxide (SO;) 0.85 0.844
Phos. pentoxide (pzos) 0.387 0.384
Manganese oxide (Mnfh) 0.215 0.213
Barium oxide (BaO) 0.515 0.511
Under(over)determined? 11.476
0.69

Loss on ignition

lAna'lyses performed 1n accordance with ASTM D3682 and D1757 by ICP

emission spectrometry.

zUnder-(over)cletermined in the case of the ignited basis results
corresponds to the sum of the determinant errors in the individual
analyses of the various reported analyte plus the percent by weight of
any minerals in the sample for which an analysis was not performed (a
positive value corresponds to underdetermined and a negative value to

overdetermined).
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TABLE 82

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argenne National Labaratory,
8ig Stone Plant
Sample Log No. 7328-133

Results of Mineral Ash Ana]ysisl

Sample Identification: 10/27/92, 1000-1300 HRS

Sample Type: ESP Fly Ash
% by Weight
Ignited As
Parameter Basis Received
Silica (SiOz) 31.306 31.058
Alumina (ATZOE) 13.205 13.101
Titania (T102) 0.715 0.709
Ferric oxide (Fezo3) 4.359 4,324
Lime (CaQ) 19.808 19.651
Magnesia (MgO) 7.017 6.962 ,
Potassium oxide (K,0) 1,017 1.009
Sodium axide (NazO) 6.721 6.867
Sulfur trioxide (SO,) 0.85% 0.843
Phos. pentoxide (ons) 0.388 0.388
Manganese oxide (Mnao,‘) 0.218 0.216
Barium oxide ({BaO) 0.479 0.476
Under‘(over‘)determnedz 13.919
Loss on ignition 0.79

[Ana1yses performed 1in accordance with ASTM D3682 and D1757 by ICP
emission spgctrometry.

2Under(over)determined in the case of the ignited basis results
corresponds to the sum of the determinant errors in the individual
analyses of the various reported analyte plus the percent by weight of
any minerals in the sample for which an analysis was not performed (a
positive value corresponds to underdetermined and a negative value to
overdetermined).
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TABLE 83

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-134

Results of Mineral Ash Analysisl

Sample Identification: 10/27/92, 1300-160Q HRS

Sample Type: ESP Fly Ash
% by Weight
Ignited As
Parameter _Basis Received
Silica (Si10y) 30.778 30.587
Alumina (A1203) 13.545 13.461
Titanta (T10,} 0.851 0.846
Ferric oxide (Fezol) 4.402 4,375
Lime (Ca0) 20,451 20.324
Magnesia {MgO) 6.998 6.955 .
Potassium oxide UQO) 1.118 1.111
Sodium oxide (NaZO) 6.538 6.498
Sulfur trioxide (S0y) 0.85 0.845
Phos. pentoxide (P,0¢) 0.411 0.408
Manganese oxide (Mnjo‘) 0.224 0.223
Barium oxide {BaO) 0.472 0.469
Under(over)determMedE 13.361
Loss on ignition 0.62

1Analyses performed in accordance with ASTM D3682 and D1757 by ICP
emission spectrometry.

2Under(over)determ'lned in the case of the dgnited basis results
corresponds to the sum of the determinant errors in the individual
analyses of the various reported analyte plus the percent by weight of
any minerals in the sample for which an analysis was not performed (a
positive value corresponds to underdetermined and a negative value to
overdetermined}.
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TABLE 84

INTERPOLL LABORATORIES,
(612)788-6020

INC.

Argonne National Laboratory,

Results of Mineral Ash Ana'lys1sl

Big Stone Plant
Sample Log No. 7328-135

Sample Identification: 10/27/92, 1700 HRS
Sample Type: ESP Fly Ash
% by Weight
Ignited AsS
Parameter Basis Received
Silica (5102) 3z.ze1 32.103
Alumina (A1203) 13.653 13.578
Titania (T10,) 0.964 0.958
Ferric oxide (Fe,0,) 4.311 4.288
Lime (Ca0) 20.241 20.129
Magnesia (MgQ) 6.723 6.686
Potassium oxide (K,0) 1.161 1,154
Sodium oxide (NaZOI 6.407 6.372
Sulfur trioxide (S0;) 0.85 0.845
Phos. pentoxide (Pf&) 0.387 0.385
Manganese oxlde (Mnlo‘) 0.207 0.206
Barium oxide (BaO) 0.435 0.432
Under(over)determinedZ 12,380
Loss on ignition 0.55

1Ana]yses performed in accordance with ASTM
emission spectrometry.

ZUnder{over)determ'lned in the case of the

03682 and D1757 by ICP

ignited basis results

corresponds to the sum of the determinant errors 1n the individual

analyses of the various reported analyte plus

the percent by weight of

any minerals in the sample for which an analysis was not performed (a
positive value corresponds to underdetermined and a negative value to

overdetermined}.
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Feedstock Analyses
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Proximate and Ultimate Analysis - Coal
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Client:
Laboratory Log Number:

Sample Identification:

TABLE 85

INTERPOLL LABORATORIES, INC.
Fuel Laboratory
(612) 786-6020

12/24/92
ARGONNE NATIONAL LABORATORY

7328-113-3640

COAL 1000-1300 HRS 10/26/92

Proximale and Ultimate Analysis WT %

Proximate Analysis WT %

Moisture & Moisture As
Parameler Ash Free Free Received
Moisture, Total 40.73
Ash 16.14 9.57
Volatile Matter 54.90 46.04 27.29
Fixed Carbon (calculation) 45.10 37.82 22.42
Sulfur 1.93 1.62 0.96
Heating Value, BTU/LB. 12444 10435 6185

Ultimate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 40.73
Ash 16.14 9.57
Carbon 73.34 61.50 36.45
Hydrogen 4.06 3.40 2.02
Nitrogen 1.16 0.97 0.58
Oxygen (calculated) 19.50 16.35 9.69
Sulfur 1.93 1.62 0.96

Respectiully submitted,

o FOF—

Jeannie F. O'Neil, Manager
Inorganic Chemistry Group

9586
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TABLE 86

INTERPOLL LABORATORIES, INC.

Fuel Laboratory
(612) 786-6020
12/24/92
Client: ARGONNE NATIONAL LABORATORY
Laboratory Log Number: 7328-115-3641
Sample Identification: COAL 070-1000 HRS 10/27/92

Proximale and Ullimate Analysis WT %

Proximate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 41.39
Ash 12.69 7.44
Volatile Matter 51.38 44,87 26.30
Fixed Carbon (calculation) 48.62 42.45 24.88
Sulfur 1.49 1.30 0.76
Heating Value, BTU/LB. 12303 10742 6296

Ultimate Analysis WT %

Moisture & Moisture As
Parameler Ash Free Free Received
Moisture, Total 41.39
Ash 12.69 7.44
Carbon 73.29 64.00 37.51
Hydrogen 4.20 3.67 2.15
Nitrogen 1.1% 0.97 0.57
Oxygen (calculated) 19.91 17.38 10.19
Sulfur 1.49 1.30 0.76

Respectfully submitled,

(\L@m ? &7 ——7‘ |

Jeannie F. O'Neil, Manager
Inorganic Chemistry Group
107 9695



Client:
Laboratory Log Number:

Sample Identification:

TABLE 87

INTERPOLL LABORATORIES, INC.
Fuel Laboratory
(612) 786-6020

12/24/92
ARGONNE NATIONAL LABORATORY

7328-116-3642

COAL 1000-1300 HRS 10/27/92

Proximate and Ultimate Analysis WT %

Proximate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 41.70
Ash 12.36 7.20
Volatile Matter 54.57 47.83 27.88
Fixed Carbon (calculation) 45.43 39.82 23.21
Sulfur 1.42 1.25 0.73
Heating Value, BTU/LB. 12209 10701 6238

Ultimate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 41.70
Ash 12.36 7.20
Carbon 7292 63.91 37.26
Hydrogen 3.78 3.31 1.93
Nilrogen 1.14 1.00 0.58
Oxygen (calculated) 20.74 18.18 10.60
Sulfur 1.42 1.25 0.73

Respectfully submitted,

G 10—~

Jeannie F. O'Neil, Manager
Inorganic Chemistry Group

Log 9562



TABLE 88

INTERPOLL LABORATORIES, INC.

Fuel Laboratory
(612) 786-6020
| 12/24/92
Client: ARGONNE NATIONAL LABORATORY
Laboratory Log Number: 7328-117-3643
Sample Identification: COAL 1300-1600 HRS 10/27/92
Proximale and Ultimate Analysis WT %

Proximate Analysis WT %

Moisture &  Moisture As
Parameter Ash Free Free Received
Moisture, Total 40.47
Ash 13.83 8.23
Volatile Matter 50.84 43.81 26.08
Fixed Carbon (calculation) 49.16 42.36 2522
Sulfur 1.52 1.31 0.78
Heating Value, BTU/LB. 12248 10554 6283

Ultimate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 40.47
Ash 13.83 8.23
Carbon 72.98 62.89 37.44
Hydrogen 3.80 3.27 1.95
Nilrogen 1.14 0.98 0.59
Oxygen (calculated) 20.56 17.72 10.55
Sulfur 1.52 1.31 0.78

| Respectfully submitted,

Jeannie F. O'Neil, Manager
Inorganic Chemistry Group
109 9558



Client:
Laboratory Log Number:

Sample Identification:

TABLE 89

INTERPOLL LABORATORIES, INC.

Fuel Laboralory
(612) 786-6020

12/24/92
ARGONNE NATIONAL LABORATORY

7328-118-3644
COAL 6:00 PM 10/27/92

Proximate and Ultimate Analysis WT %

Proximate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 41.00
Ash 14.10 8.32
Volatile Matter 55.51 47.69 28.14
Fixed Carbon (calculation) 44.49 38.21 22.55
Sulfur 1.44 1.24 0.73
Heating Value, BTU/LB. 12180 10463 6173

Ultimate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 41.00
Ash . 14.10 8.32
Carbon 72.55 62.32 36.77
Hydrogen 3.98 3.42 2.02
Nitrogen 1.13 0.97 0.57
Oxygen (calculated) 20.90 17.95 10.59
Sulfur 1.44 1.24 0.73

Respectfully submitted,

\JQ@/W 7 Oﬂ/ﬁ&

Jeanaie F. O'Nell, Manager
Inorganic Chemistry Group

110 9594



Proximate and Ultimate Analysis - RDF
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TABLE 90

INTERPOLL LABORATORIES, INC.
Fuel Laboratory
(612) 786-6020

12/24/92

Client: ARGONNE NATIONAL LABORATORY
Laboratory Log Number: 7328-119-3645
Sample Identification: RDF 0700-1000 HRS 10/27/92
Proximate and Ultimate Analysis WT %

Proximate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 13.11
Ash 13.44 11.67
Volatile Matter 89.88 77.80 67.60
Fixed Carbon (calculation) 10.12 8.76 7.61
Sulfur 0.38 0.33 0.28
Healing Value, BTU/LB. 7134 6176 5366

Ultimate Analysis WT %

Moisture &  Moisture As
Parameter Ash Free Free Received
Moisture, Total 13.11
Ash 13.44 11.67
Carbon 53.11 45.97 39.94
Hydrogen 6.66 5.76 5.01
Nitrogen 0.43 0.37 0.33
Oxygen (calculated) 39.43 34.13 29.65
Sulfur 0.38 0.33 0.28

Respectfully submitted,

f\/@ﬂ/w 10—~
Jeannie F. O'Neil, Manager

Inorganic Chemistry Group
112 12282



Client:
Laboratory Log Number:

Sample Identification:

TABLE 91

[NTERPOLL LABORATORIES, INC.
Fuel Laboratory
(612) 786-6020

12/24/92
ARGONNE NATIONAL LABORATORY

7328-120-3646

RDF 1000-1300 HRS 10/27/92

Proximate and Ultimate Analysis WT %

Proximate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 18.43
Ash 14.39 11.74
Volatile Matter 83.46 71.45 58.29
Fixed Carbon (calculation) 16.54 14.16 11.55
Sulfur 0.34 0.29 0.24
Heating Value, BTU/LB. 7749 6634 5412

Ultimate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 18.43
Ash 14.39 11.74
Carbon 49.18 42.10 34.34
Hydrogen 6.23 3.34 4.35
Nitrogen 0.59 0.51 0.41
Oxygen (calculated) 43.66 37.38 30.49
Sulfur 0.34 0.29 0.24

Respectfully submitted,

\

j@m 7 0/7

/;eannie F. O'Neil, Manager

Inorganic Chemistry Group
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Client:
Laboratory Log Number:

Sample Identification:

TABLE 92

INTERPOLL LABORATORIES, INC.
Fuel Laboratory
(612) 786-6020

12/24/92
ARGONNE NATIONAL LABORATORY

7328-121-3647
RDF 6:00 PM 10/27/92

Proximate and Ultimate Analysis WT %

Proximate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 18.80
Ash 15.32 12.44
Volatile Matter 80.38 68.07 55.27
Fixed Carbon (calculation) 19.62 16.62 13.49
Sulfur 0.32 0.28 0.22
Heating Value, BTU/LB. 8638 7315 5940

Ultimate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 18.80
Ash 15.32 12.44
Carbon 49.44 41.87 33.99
Hydrogen 6.14 5.20 422
Nitrogen 0.79 0.67 0.54
Oxygen (calculated) 43.31 36.68 29.78
Sulfur 0.32 0.28 0.22

Respectfully submitted,

wnniy 7.0 F—=

jeannie F. U' Newt, Manager
114 Inorganic Chemistry Group 5070



Total Chlorine Analysis - Coal and RDF
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TABLE 93

INTERPOLL LABORATORIES, INC,.
(612)786~6020

Argonne National Laboratory,
Big Stone Plant
Laboratory Log No. 7328

Results of Total Chlorine Analysis

Sample Type: Coal

Total Chlorine

Log No. Sample Identification % w/w
7328-113 10/26/92, 1000-1300 HRS 0.008
7328-115 10/27/92, Q700-1000 HRS 0.006
7328-116 10/27/92, 1000-1300 HRS 0.00S
7328-117 10/27/92, 1300-1600 HRS 0.006
7328-118 10/27/92, 6:00 PM 0.005

116



TABLE 94

INTERPOLL LABORATORIES, INC,.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Labeoratory Log No. 7328

Results of Total Chlorine Analysis

Sample Type: RDF

Total Chlorine

Log No. Sample Identification X w/iw
7328-119 10/27/92, OQ700-1000 HRS 0.128
7328-120 10/27/92, 1000-1300 HRS 0.117
7326-121 10/27/92, 6:00 PM 2.16
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Trace Metal Analysis - Coal
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TABLE 95

INTERPOLL LABORATORIES, INC,
(612)786-5020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-113

flesults of Trace Metals Analysis

Sample Identification: 10/26/92, 1000-1300 HRS

Sample Type: Coal
Concentration (mg/Kg)
Metal Methed As Received
Antimony SW-846, 6010 < 5.9
Arsenic SW-846, 7060 3.63
Barium Sw-846, 6010 1050
Beryllium Sw-846, 6010 0.98
Cadmium Sw-846, 6010 < 0.8
Chromium SW=846, 6010 18
Copper SW-846, 6010 29
Lead Sw-846, 6010 29
Mercury SW-846, 7470 0.087
Nickel Sw-846, 6010 11
Selenium SwW-846, 7740 < 0.4
Stlver SW-846, 6010 Q.99
Thallium SW-846, 6010 < 840
Zinc SW-846, 6010 23
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TABLE 96

INTERPOLL LABORATORIES, INC.
(612)786-5020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-115

Results of Trace Metals Analysis

Sample Identification:

10/27/92, 0700-1000 HRS

Sample Type: Coal
Concentration (mg/Kg)

Metal Method As Received
Antimony Sw-846, 6010 2.5

Arsenic SW-846, 7060 0.53

Barium SwW-846, 6010 228
Beryllium SwW-846, 6010 0.99

Cadmium SwW-846, 6010 < 0.3

Chromium Sw-846, 6010 12 4
Copper SW-846, 6010 64

Lead SW-846, 6010 12

Mercury SwW~-846, 7470 < 0.005%

Nickel Sw-846, 6010 13

Selenium Sw-846, 7740 < 0.3

Silver SW-846, 6010 < 0.3

Thallium Sw-846, 6010 < 290

Zinc Sw-846, 6010 22.0
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INTERPOLL LABCRATORIES,

TABLE 97

INC.

{612)786-6020

Results of Trace Metals Analysis

Argonne National Laboratory,
Big Stone Plant
Sample Log Ne. 7328-116§

Sample Identification: 10/27/92, 1000-1300 HRS
Sample Type: Coal
Cencentration (mg/Kg)

Metal Method As Received
Antimony SW-846, 6010 < 3.2
Arsenic Sw-846, 7060 3.t
Barium SW-B46, 6010 853
Beryllium SW-846, 6010 0.87
Cadmium Sw-846, 6010 0.53
Chromium SW-846, 5010 26.7
Copper SW-846, 5010 28.2
Lead SW-846, 6010 39
Mercury SW-B46, 7470 < 0,005
Nickel Sw-846, 6010 8.5
Selenium Sw-846, 7740 0.47
Silver Sw-846, 5010 0.97
Thallium SwW-846, 6010 < 460
Zinc SW-846, 5010 123
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TABLE 98

INTERPOLL LABORATORIES,
{612)786-6020

Results of Trace Metals Analysis

Sample Identification:

INC.

Argonne National Laboratory,

Big Stone Plant
Sample Log No. 7328-117

10/27/92, 1300-1600 HRS

Sample Type: Coal
Concentration (mg/Kg)

Metal Method As Received
Antimony SW-846, 6010 < 2.7

Arsenic SW-846, 7060 3.5

Barium SW-846, 6010 2800
Beryllium SW=-845, 6010 0.69

Cadmium SW-846, 6010 < 0.4
Chromium SW-846, 6010 11 .
Copper Sw-846, 6010 18

Lead SW-846, 6010 1]

Mereury SW-846, 7470 < 0.005

Nickel Sw-846, 6010 7
Selenium SW-846, 7740 < 0.2

Silver SwW-846, 6010 < 0.4
Thallium Sw-846, 6010 < 390

Zinc SW-846, 6010 g.8
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TABLE 99

INTERPOLL LABORATORIES, INC.
{612)786-6020

Argonne National Laboaratory,
Big Stone Plant
Sampte Log No. 7328-118

Results of Trace Metals Analysis

Sample Identification: 10/27/92, 6:00 PM

Sample Type: Coal
Concentration (mg/Kg)

Metal Methad As Received
Antimony SW-846, 6010 12
Arsenic SW-846, 7060 4.3
Barium SW-846, 6010 273
Beryllium Sw-846, 6010 0.66
Cadmium SW-846, 6010 1.5
Chremium SW-846, 6010 12
Copper SW-846, 6010 15
Lead Sw-846, 6010 206
Mercury Sw~-846, 7470 < 0.005
Nickel Sw-846, 6010 6
Selenium Sw-846, 7740 0.23
Silver SwW-846, 6010 < 0.3
Thallium SW-846, 6010 < 330
Zinc SW-846, 6010 _ 107
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Trace Metal Analysis - RDF
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TABLE 100

INTERPOLL LABORATORIES, INC,
{612)78B6-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-119

Results of Trace Metals Analysis

Sample Identification: 10Q/27/92, 0700-1000 HRS

Sample Type: RDF
Concentration (mg/Kg)

Metal Method _As Receijved
Antimany SW-846, 6010 62

Arsenic SW-B46, 70680 1.5

Barium SW-846, 6010 108
Beryllium SW-~-B4E&, 6010 < 0.17

Cadmium SW-846, 6010 1.1
Chromium Sw-846, 6010 19.0 .
Copper Sw-846, 6010 163

Lead SW-B46, 6010 16.8

Mercury SwW-~-B46, 7470 0.107

Nickel Sw-846, 6010 9.6

Selenium SW-846, 7740 < 0.09

Silver SW~-B46, 6010 0.84
Thallium SW-846, 6010 < 170

Zinc SW-846, 6010 124
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TABLE 101

INTERPOLL LABORATORIES, INC,
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-120

Results of Trace Metals Analysis

Sample Identification: 10/27/92, 1000-1300 HRS

Sample Type: ROF
Concentration {mg/Kg)

Metal Method As Received
Antimony SwW-846, 6010 43

Arsenic SW-846, 7060 2.27

Barium Sw-846, 6010 173
Beryllium SW-846, 6010 0.17

Cadmium SW-846, 6010 1.0
Chromium SW-846, 6010 34.5 r
Copper SW-846, 6010 201

Lead Sw-846, 6010 13

Mercury Sw-846, 7470 0.675

Nickel Sw-846, 6010 10
Selenium SW-846, 7740 < 0.09

S{lver SW-845, 6010 4.5
Thallium Sw-846, 6010 < 170

Zinc Sw-846, 6010 159
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TABLE 102

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-121

Results of Trace Metals Analysis

Sample Identification: 10/27/92, 6:00 PM

Sample Type: ROF

Concentration (mg/Kg)
Metal Methaod As Received
Antimony SW-846, 6010 19
Arsenic Sw-846, 7060 < 0,19
Barium SW-846, 6010 B1.2
Beryllium SW-846, 6010 < 0.19
Cadmium SW-846, 6010 1.1
Chromium SwW-846, 6010 26.0 '
Copper Sw-846, 6010 132
Lead SW-848, 6010 16
Mercury SW-846, 7470 0.190
Nickel SwW-846, 6010 10.7
Selenium SW-B46, 7740 < 0.095
Silver SW-84€, 6010 1.3
Thallium Sw-846, 6010 < 190
Zinc Sw-846, 6010 190
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Eight Point Ash Fusion Analysis - Coal
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TABLE 103

INTERPOLL LABORATORIES, INC,
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-113

Results of Eight Point Ash Fusion Analysis

Sample Identification: 10/26/92, 1000-1300 HRS

Sample Type: Coal
Fusion Temperature of Ash, °F
Oxidizing Reducing
Atmosphere Atmosphere
Initial Deformation, IT 2163 2100
Softening Temperature, ST 2198 2120
Softening Temperature, HT 2210 2130
Fluid Temperature, FT 2250 2173
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TABLE 104

INTERPQLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-116

Results of Eight Point Ash Fusion Analysis

Sample Identification: 10/27/92, 1000-1300 HRS

Sample Type: Coal
Fusion Temperature of Ash, °F
Oxidizing Reducing
Atmosphere Atmosphere
Inttial Deformation, IT 2151 2113
Softening Temperature, ST 2197 2128
Softening Temperature, HT 2210 2138
Fluid Temperature, FT 2225 2180
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TABLE 105

INTERPOLL LABORATORIES, INC.
{612)786-6020

Argonne Natijonal Laboratory,
Big Stone Plant
Sample Log No. 7328-117

Results of Eight Point Ash Fusion Analysis

Sample Identification: 10/27/92, 1300-1600 HRS

Sample Type: Coatl
Fusion Temperature of Ash, 9
Oxidizing Reducing
Atmosphere Atmosphere
Initial Deformation, IT . 2110 2110
Softening Temperature, ST 2163 2143
Softening Temperature, HT 2198 2180
Fluid Temperature, FT 2210 2197
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TABLE 106

INTERPOLL LABORATOQRIES, INC.
(612)786-6020

Arganne National Laboratory,
Btg Stone Plant
Sample Log No. 7328-118

Results of Eight Point Ash Fusion Analysis

Sample Identification: 10/27/92, 6:00 PM

Sample Type: Coal
Fusion Temperature of Ash, °F
Oxidizing Reducing
Atmosphere Atmosphere
Initial Deformation, IT 2160 ‘ 2109
Softening Temperature, ST 2187 2125
Softening Temperature, HT 2205 2143
Fluid Temperature, T 2220 2190
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Eight Point Ash Fusion Analysis - RDF
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TABLE 107

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne Mational Laboratory,
Big Stone Plant
Sample Log No, 7328-119

Results of Eight Point Ash Fusion Analysis

Sample Identdification: 10/27/92, 0700-1000 HRS

Sample Type: RDF
Fusion Temperature of Ash, O
Ox1dizing Reducing
Atmosphere Atmosphere
Initial Deformation, IT 2321 2300
Softening Temperature, ST 2334 2339
Softening Temperature, HT 2373 2362
Fluid Temperature, FT 2426 2404
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TABLE 108

INTERPOLL LABORATORIES, INC.
(612)786-6020

Argonne National Laboratory,
Big Stone Plant
Sample Log No. 7328-120

Results of Eight Point Ash Fusion Analysis

Sample Identification: 10/27/92, 1000-1300 HRS

Sample Type: ROF
Fusion Temperature of Ash, °F
Oxidizing Reducing
Atmosphere Atmosphere
Initial Defaormation, IT 2288 2285
Softening Temperature, ST 2304 2334
Softening Temperature, HT 2315 2358
Fluid Temperature, FT 2348 2384
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INTERPOLL LABORATORIES,

TABLE 109

(612)786~-6020

INC.

Argonne National Laboratory,

Results of Eight Point Ash Fusion Analysis

Sample Identification: 10/27/92, 6:00 PM

Sample Type: RDF

Big Stone Plant
Sample Log No. 7328-121

Fusion Temperature of Ash, °F

oxidizing Reducing

Atmosphere Atmosphere
Initial Deformation, IT 2308 2280
Saftening Temperature, ST 2330 2319
Softening Temperature, HT 2363 2350
Fluid Temperature, FT 2408 2395
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