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ABBREVIATIONS
ACFM actual cubyc feet per minute
cc (ml) cubic centimeter (miliiliter)
DSCFM standard cubic foot of dry gas per minute
DSML | dry standard milliliter
DEG-F (°F) degrees Fahrenheit
DIA. clameter
FpP finished product tfor plant
FT/SEC feet per second
q gram
GPM gatlons per minute
GR/ACF Qrains per actual cubic foot
GR/DSCF qrains per dry standard cubic foot
g/dscm grams per dry standard cubic meter
HP horsepower
HRS hours
IN. inches
IN.HG. inches of mercury
IN.WC. 1nches of water
L8 pound
LB/DSCF pounds per dry standard cubic foot
LB/HRF pounds per hour
LB/10°BTU pounds per millton British Therma) Units heat input
LB/MMETU pounds per million British Thermal Units heat input
LTPD lona tons per day
MW . megawatt
ma/Nm_ mi1l11grams per dry standard cubic meter
ug/Nm” micrograms per dry standard cubic meter
microns (um) micrometer
MIN. minules
ng nanograms
ohm-cm ohm-centimeter
PM particulate matter
PPH pounds per hour
PPM parts per million
pomC parts per million carbon
pom.d parts per million. dry
pPOMm. W parts per million, wet
ppt parts per triilion
PS1 pounds per sguare 1nch
SQ.FT. sguare feet
TPD tons per davy
ug microqrams
v/Vv percent by volume
w/w percent by weignt

< < t{when following a number)

Standard conditions are oefined as 68 ‘F (20 %) and 29.92 IN. of mercury
pressure.




Jeff Cole, RTI, says this is a dry bottom boiler, according to
the UDI/EEI database. Jeff has been working with the NSP data |
for five years and, therefore, I am taking his word on this.
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1 INTRODUCTION

On September 10 and 11, 1991, Interpoll Laboratories personnel
conducted mercury removal tests on the Units 1 & 2 Scrubber System, and
the Unit 3 Scrubber System at the Northern States Power {NSP) Sherburne

County Generating Station located in Becker, Minnesota. On-site testing

‘was performed by D. Van Hoever, E. Brennan, G. Hove and R. Aschenbach.

Coordination between testing activities and plant operation was provided
by Bob Catron of NSP. The tests were not witnessed by a member of the

Minnesota Pollution Control Agency.

Units 1 & 2 are identical Combustion Engineering 750 megawatt
boilers which came on 1ine in 1976. During the test. both boilers were
fired with 70% Wyoming and 30% Montana pulverized subbituminous coal.
Emissions are controlled by a wet fgd scrubbing system which consists of
twelve individual rod venturi scrubber spray towers. Cleaned flue gas is
exhausted to the atmosphere by a 600-foot radial steel-Tined concrete

stack common to Units 1 & 2.

The Unit 3 is a Babcock and Wilcox 860 megawatt boiler which came on
line 1in 1987. The boiler is fired with pu]verized-subbituminous coal
(100% Montana {(Westmoreland) coal}. Particulate and sulfur dioxide
emissions are controlled by a dry scrubber consisting of a spray dryer
absorber (SDA) and baghouse. Scrubbed flue gas 15 exhausted to the
atmosphere by a 650-foot high radial brick-lined concrete stack.

Evaluations were performed in accordance with EPA Methods 1 - 4 and
101A, CFR Title 40, Part 60, Appendix A (revised July 1, 1990}. Previous
data collected at this site was used to select the appropriate nozzle
diameter required for isokinetic sample withdrawal. An Interpoll Labs
sampling train which meets or exceeds specifications in the above-cited
reference was used to collect mercury samples by means of a heated glass-
1ined probe. The collected samples were analyzed by cold vapor atomic
absorption {CV/AA).




An integrated flue gas sample was extracted simultaneously with each
mercury sample using a specially designed gas sampling system. Integrated
flue gas samples were collected 1in 44-1iter Tedlar bags housed in a
protective aluminum container. After sampling was complete, the bags were
sealed and returned to the 1laboratory for Orsat analysis. Prior to
sampling, the Tedlar bags are leak checked at 15 IN.HG. vacuum with an in-

1ine rotameter. Bags with any detectable inleakage are discarded.

Testing at the Inlet to the Units 1 & 2 Scrubber System was
performed at six of twelve scrubber modules (Modules 101, 104, 107, 201,
204, and 207). Testing was conducted from a horizontal row of 6 ports on
each of the module inlets. Two 1nlets were sampled during each of the
three test runs. A 24-point traverse was used to i1sokinetically collect
representative mercury samples from each of the module inlets. Each point
was sampled for 2.5 minutes for a total of 60 minutes per module, two

modules were tested per run for a total of 120 minutes per run.

Testing at the Units 1 and 2 Common Stack was conducted from four
test ports on the Stack oriented at 90 degrees. These test ports are

located seven stack diameters downstream of the breaching inlet and eleven

diameters upstream of the stack exit. A 16-point traverse was used to

isokinetically extract representative mercury samples. Each traverse
point was sampled eight minutes to give a total sampling time of 128

minutes per run,

Testing at the Inlet to the Unit 3 Scrubber System was conducted
from a horizontal row of two test ports. A 24-point traverse was used to
1sokinetically extract representative mercury samples. Each traverse point

was sampled for five minutes for a total of 120 minutes per run.

Testing at the Unit 3 Stack was conducted from four test ports
oriented at 90 degrees. These test ports are located seven stack
diameters downstream of the breaching inlet and eleven diameters upstream

of the stack outlet. A 16-point traverse was used to 1sokinetically



|

extract representative mercury samples. Each traverse point was sampled

eight minutes to give a total sampling time of 128 minutes per run.

The 1important results of the test are summarized in Section 2.
Detailed results are presented in Section 3. Field data and all other

supperting information are presented in the appendices.




RGPS SEM
WISAS JUrIas SLYF JO ADUILD1 )3 Leacwsd Aunoaaw 3feJIAR Byl CAaAll
-o3adsad HYH/87 2v0° puE t.mm/lin 6°G SBM XNDOBIS £ 1luUf 3yl J0J) 93BJ SSew pue
UO}3BUIU3OUOD dbeuane 2yl 2 W T S1iun 03 Jauuew snobo|eue ue u|l paindwod
SEM 3)BJ SSEBW 12|UT Jaqgqnuog Byl “A|3Al}oadsad MH/E] 260° pue [umjﬁn bEY
pabeuaaAr 315|UI J49qnudS AJQ £ ILUN SY3 JOJ IEBJ SSEW PUE UO|L3BJIIUIDUOD

Aanoaaw syl °2 I|qEL Ul PSZIJEUMNS JE SINS3J AdNddaw € jLun ayl

“%£°65 SEBM ADU3|D1 445 |eAOWSL abeuaAe Byl “sa3EJ
SSBW HOB1S pue 3II|MI 3y wodl pandwod uayl Ssem wWIISAS Jaqgnuos syl
40 ADualos4d Lerowad Auanoaawm syl A 2a131o9dsad YH/GT €50°0 pue [mN/Bn
2'P Sem }oe15 3y} 1P 31BJ SSEW pue UO|IBJIUISUDD aBedaar ayl -adua|nguny
a|pos abde| y3m panbe|d qou S| 3315 SpY3 @OUS "{UOLINLIp JOJ PIIOAII0D)
o115 BYl 1B PaJnseaw MoO|J OdpJ43iawn(oa 8y3 Bupsn paindwod sem ajed
SSPW 3}3|Ul 4oqqnuog Byl “A1aAaLl1oadsad HH/E GET O pue EuJN/l:‘m 9°11 pabedaae
12Ul Jagqneds 312M 2 % T STLUf 24l JOJ 33Bd SSBW Pue UOLIEJIIUDIUOD AJNJdaw
34yl "1 2|9l U} PIZ|JBUMNS IJJE 53|NS3L 3531 AJNOJaw 2 % T SItun aylL

NOISSNJISIA ONY AUYHHNS 2




Summary of the Emission Factors for the Mercury Determinations
Conducted September 10 and 11, 1991 on Units 1 & 2 and Unit 3 at the

NSP Sherburne County Plant in Becker, Minneascta,

Concentration QOxygen
(ug/Nm') (¥v/v.d)
Run, {Inlet) (Stack) (Inlet) (Stack)
(Units 1 & 2)
1 8.8 3.4 9.40 7.20
2 13.9 2.0 8.20 7.10
3 12.1 7.3 7.80 7.10
(Unit 3)
1 11,3 5.3 .70 6.30
2 14.7 6.0 5.60 6.20
3 14.1 6.4 7.00 6.00

Emissfon Factor
(Le/10taTy)

(Inlet)  (Stack)

9.76%10°%
1.40xX10"
1.18x10°

1.02X10°°
1.23%10%
1.29X107

3.17x107%
1.85x10°
6.75x10

4.63%107%
5.21x107¢
5.48x107
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Table 1. Summary of the Results of the September 10, 1991 Mercury Test
on the Units 1 & 2 Wet Scrubber System at the NSP Sherburne
County Generating Station.

Concentration Mass Rate ’ Removal
_(ug/Nm’} (LB/HR) EFF.
Run Inlet Stack Inlet Stack {X, w/w)
1 8.8 3.4 0.102 0.042 58.3
2 ) 13.9 2.0 0.163 0.025 84.4
3 12.1 7.3 0.139 0.0S0 35.1
Avg. 11.6 4.2 0.135 0.053 55.3
Table 2. Summary of the Results of the September 11, 1991 Mercury Test

on the Unit 3 Dry Scrubber System at the NSP Sherburme County

Generating Station.

Concentration Mass Rate Removal
(ug/Nm?} (LB/HR} EFF.

Run Inlet Stack Inlet Stack (%, w/w)
1 11.3 5.3 0.081 0.038 52.8
2 14.7 6.0 0.105 0.043 59.4
3 14.1 6.4 0.091 0.044 51.4
Avg. 13.4 5.9 0.092 0.042 54.5

5
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Table 3 presents mercury mass rates based on coal analyses. One
sample of Units 1 & 2 coal and one sample of Unit 3 coal were analyzed for
mercury content. Potential mercury mass rates from the Units 1 & 2 and
Unit 3 boilers were computed based on the results of these coal analyses
and the coal feed rates reported in the Plant logs (Appendix E)}. In the
case of Unit 3 the coal did not contain a measurable quantity of mercury
at a detection 1imit of 0.02 mg/Kg. This detection 11m1i was used in
computing the potential mass rate. It is important toc note that an
additional source of mercury exists for Unit 3, the lime additive used in
the fgd scrubber. Lime from this scrubber was analyzed previously (March
1990) and found to contain 0.07 mg/Kg mercury. At an average lime feed
rate of'd.o LB/HR the 1ime contributes 0.001 LB/HR mercury for a total of
0.021 LB/HR., Excellent correlation is seen to exist between the potential
mass rates calculated from the feed and the mass rates measured at the
Scrubber Inlets {(boiler outlets) for Units 1 & 2, the results for Unit 3
do not compare as well. The cause of the poor correlation for Unit 3 was

investigated and no source for the discrepency was determined.

No difficulties were encountered in the field or in the laboratory
evaluation of the samples. On the basis of this fact and a complete
review of the entire data and results, it is our opinion that the results
as qualified above are accurate and closely reflect the actual values

which existed at the time the test was performed.




Table 3. Summary of Potential Mercury Mass Rates from the Units 1&2,

and Unit 3 Bollers at the Northern States Power, Sherburne

County Generating Station.

-—' -_-

Potential
Coal Feed Mass Rate
1 Run (TPH) {LB/HR) (LB/HR)
i
(Units 182)
' 1 764 1528000 0.138
2 775 1550000 0.140
: 3 766 1532000 0.138
I Avg. 0.138
l (Unit 3)
o 1 490 980000 0.020
| l 2 494 988000 0.020
| ' 3 503 1006000 0.020
' Avg. 0.020

-‘ -.-‘ - - -" - - -‘-
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3 RESULTS

The results of all field and laboratory evaluations are presented in
this section. Gas composition (Orsat and moisture) are presented first
followed by the computer printout of the mercury results. Preliminary

measurements including test port locations are given in the appendices.

The results have been calculated on an IBM PC Computer using
programﬁ written in Extended BASIC specifically for source testing cal-
culations. EPA-published equations have been used as the basis of the

calculation technigues in these programs.




3.1 Results of Orsat and Molsture Analyses
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Interpoll Labs Report No. 1-3409
Northern States Power Company
Becker, Minnesota

Test No. 1
Units 1 & 2 Scrubber Inlets

Results of Orsat & Moisture Analyses--—--- Methods 3 A& 4{sv/v)
Run 1 Run 2 Run 3
Date of run 09~10-91 09-10-91 09-10-91

Dry basis (orsat)

carbon dioxide............ 10.30 11.30 11.70
OXYgeN. . . i i it it s n e m 9.40 8.20 7.80
carbon monoxide........... 0.00 0.00 0.00
nitrogen........cicuisesan 80.30 80.50 80.50

Wet basis (orsat)

carbon dioxide............ 9.48 10.20 10.60
OXYOQEeMN. .ot eenoniaoencsns B.65 7.41 7.07
carbon monoxide........... 0.00 0.00 0.00
nitrogen. .......vetecenans 73.91 72.70 72.96
water vapor........cceean. 7.96 9.69 9.36
Dry molecular weight........ 30.02 30.14 30.18
Wet molecular weight........ 29.07 28.96 29.04
Specific gravity............ 1.004 1.000 1.0013
Water mass flow...... (LB/HR) 0.00 0.00 0.00
FO "1.117 1.124 1.120

10
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Interpoll Labs Report No. 1-3409
Northern States Power Company
Becker, Minnesota

Test No. 1
Units 1 & 2 Stack

Results of Orsat & Moisture Analyses—-—-—-- Methods 3 & 4(t%v/v)
Run 1 Run 2 Run 3
Date of run 09-10-91 09-10-91 09-10-91

Dry basis (orsat)

carbon dioxide............ 12.20 12.40 12.40
OXYOEM . oyttt e s v st an e 7.20 7.10 7.10
carbon monoxide........... 0.00 0.00 0.00
nitrogen.........viueueean 80.60 B0.50 B80.50

Wet basis (orsat)

carbon dioxide............ 10.46 10.56 10.53
OXYTON . o . ittt ae s s e aneen 6§.17 6.05 6.03
carbon monoxide........... 0.00 0.00 0.00
nitrogen. ....... it ennn 69.10 68.54 68.34
water vapor.......vo000:.- 14.27 14.66 15.11
Ory molecular weight........ 30.24 30.27 30.27
Wet molecular wefght........ 28.45 28.45 28.41
Specific gravity............ ©.984 0.983 0.981
Water mass flow...... (LB/HR) 0.00 0.00 0.00
FO 1 1,123 1.113 1,113




Interpoll

Labs Report No.

1-3409

Northern States Power Company
Minnesota

Test No. 2
Unit 3 Scrubber Inlet

Results of Orsat & Moisture Analyses--

Run 1
Date of run 09-11-91
Dry basis (orsat)
carbon dioxide............ 12.60
OXYGEN . .. it sanonsnsonere 6.70
carbon monoxide........... 0.00
nitrogen. ... ... eus e 80.70
wet basis (orsat)
carbon dioxide............ 11.27
OXYGEeMNM . .t icetaancnnnnsonas 5.99
carbon monoxide........... 0.00
nitrogen. . ... veeeuvoensn 72.20
water vVapor......ceos0000s 10.53
Dry molecular weight........ 30.28
Wet molecular weight........ 28.99
Specific gravity............ 1.001
Water mass flow...... {LB/HR) 0.00
FO 1,127

12

Becker,

~ Run 2

09-11-

13.

80.

12.

72

10.

30.

29.

91

60

.60

.00

80

13

.99

.00

.07

81

40

06

1.004

.00

1.125

Methods 3 A 4(%v/v)

Run 3

05-11-

l12.

80.

1l1.

73.

30.

29.

91

40

.00

.00

60

33

.40

.00

67

.60

26

21

1.009

.00

1.121
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Test No. 2
Unit 3 Stack

Results of Orsat & Moisture Analyses

Date of run

Dry basts (orsat)

carbon diexide......... ...
OXYTEMN . s v v e v v s o nnacnnsooses
carbon monoxide...........

nitregen. .. ... ven

Wwet basis (orsat)

carbon dioxide............
Lo T« -
carbon monoxide...........

NTtrOgen. c vttt vt e et e men e

water vapor......coiaee004

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

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

FO
13

Interpoll

Run 1
09-11-91

13.00

80.70

11.17

69.35

14.07

30.33

28.60

0.988

.1.123

Labs Report No. 1-3409

Northern
Becker, Minnesota

Methods 3 & 4{%v/v)

Run 2 Run 3
09-11-91 05-11-91

13.10 13.30
6.20 6.00
0.00 0.00

80.70 80.70

11.17 11.39
5.28 5.14
0.00 0.00

68.78 69.12

14.77 14.34

30.34 30.37

28.52 28.59

0.985 0.988
0.00 0.00

1.122 1.120
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3.2 Results of Mercury Sampling
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Test No. 1
Units 1 & 2 Scrubber Inlets

Interpoll

Becker,

Labs Report No, 1-3409
Northern States Power Company
Minnesota

Results of Multi-Metal Modified Method 5 (4M5) Sampling.....
Run 1 Run 2 Run 3
Date of run 09-10-91 09-10-91 09-10-91
Time run start/end..... (HRS) 0815-1030 1105-1340 1420-1643
Static pressure...... (IN.WC) l1.88 11.88 l11.88
Cross sectional area (SQ.FT) 76.50 76.50 76.50
Pitot tube coefficient...... 0.B840 0.840 0.840
Water 1n sample gas
condenser.,.......0.0.- {ML) 0.0 0.0 0.0
impingers.......... {GRAMS) 94.0 113.0 99.0
desiccant.......... {GRAMS) 13.0 15.0 11.0
total.............. (GRAMS) 107.0 124.0 110.0
Gas meter coefficient....... 0.9990 0.9990 0.9990
Barometric pressure.. (IN.HG) 29.20 29.20 29.20
Avg. orif.pres.drop..{IN.WC) 0.87 0.81 0.64
Avg. gas meter temp..(DEF-F) 86.2 84.0 87.3
volume through gas meter....
at meter conditions...{CF)} 61.81 59.34 53.31
standard conditions. (DSCF) 58. 35 56.24 50.20
standard conditions..{(NM?3) 1.652 1.593 1.422
Total sampling time....(MIN) 120,00 120.00 120.00
Nozzle diameter......... {IN) .187 .187 .187
Avg.stack gas temp ..(DEG-F) 287 290 282
Volumetric flow rate........
actual.......veve.n.n (ACFM) 323056 aps62s 274396
dry standard....... {DSCFM) 211365 195395 177838
Isokinetic varjation..... (%) 92.3 96.3 94.4
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Test No. 1
Units 1 & 2 Stack

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

Run 1 Run 2 Run 3

Date of run 09-10-91 09-10-91 09-10-91
Time run start/end..... {HRS) 0815-1032 1105-1344 1420-1639
Static pressure...... {IN.WC) -1.35 -1.35 -1.35
Cross sectional area (SQ.FT) 829.58 829.58 829.58
Pitot tube coefficient...... 0.840 0.840 0.840
Water in sample gas

condenser............. {ML) 0.0 0.0 0.0

impingers.......... {GRAMS) 297.0 330.0 340.0

desiccant.,......... {GRAMS) 36.0 24.0 15.0

total. ... iieenenras (GRAMS) 333.0 345.0 355.0
Gas meter coefficient....... 1.0058 1.0058 1.0058
Barometric pressure..{IN.HG) 28.77 28.77 2B.77
Avg. orif.pres.drop..(IN.WC) 1.87 1.92 1.86
Avg. gas meter temp..({DEF-F) 79.8 B0.2 81.7
YVolume through gas meter...

at meter conditions...(CF) 99,30 100.73 99.33

standard conditions. (DSCF) 94.35 95.65 94.04

standard conditions..{NM3) 2.672 2.708 2.663
Total sampling time....{MIN) 128.00 128.00 128.00
Nozzle diameter......... (IN) .184 .184 .184
Avg.stack gas temp ..(DEG-F) 182 181 181
Volumetric flow rate........

actual.............. (ACFM) 4932744 5021238 4946260

dry standard....... (DSCFM) 3334932 3376641 3313486
Isokinetic variation..... (%) 99 .4 99.5 99.7

16
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Interpoll Labs Report No. 1-3409%

Northern States Power Company
Becker, Minnesota

Test No. 2
Unit 3 Scrubber Inlet

Results of Multi-Metal Modifiad Method 5 (4M3) Sampling.....

Run 1 Run 2 Run 3
Date of run 09-11-91 09-11-91 08-11-91
Time run start/end..... {HRS) 0B35-1042 1130-1336 1430-1635
Static pressure...... (IN.WC) -17.00 -17.00 -17.00
Cross sectional area (SQ.FT) 1092.00 1092.00 1092.00
Pitot tube coefficient...... 0.840 0.840 0.840
Water 1in sample gas
condenser.......cc.o00. {ML) 0.0 0.0 0.0
impingers.......... (GRAMS) 190.0 109.0 83.0
desiccant.......... {GRAMS) 6.0 6.0 5.0
total.....coviernnen {GRAMS) 196.0 114.0 88.0
Gas meter coefficient....... 1.0066 1.0066 1.0066
Barometric pressure..(IN.HG) 29.04 29.04 29.04
Avg. orif.pres.drop..{(IN.WC) 1.45 0.46 0.46
Avg. gas meter temp..(DEF-F) BO.9S B4.2 85.9
Volume through gas meter....
at meter conditions...(CF) 8z2.08 47.17 46.63
standard conditions. {DSCF) 78.53 44.75 44.10
standard conditions.. (NM3) 2.224 1.267 1.249
Total sampling time....{MIN) 120.00 120.00 120.00
Nozzle diameter......... {IN) .251 .187 .187
Avg.stack gas temp ..{DEG-F) 268 275 279
Volumetric flow rate........
actual.............. (ACFM) 3467717 3583209 3583699
dry standard....... (DSCFM) 2089932 2131208 2174653
Isokinetic variation..... (%) 99.6 100.2 96.8

17
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Test No. 2
Unit 3 Stack

Interpoll

Becker,

Labs Report No. 1-3409

Northern

Minnesota

Results of Multi-Metal Modified Method 5 (4NM5) Sampling.....

Run 1
Date of run 09-11-91
Time run start/end..... (HRS} 0835-1054
Static pressure...... (IN.WC) -0.46
Cross sectional area (SQ.FT) 683.49
Pitot tube coefficient...... 0.840
Water 1n sample gas
condenser.........c.... {ML) . 0.0
impingers.......... {GRAMS) 3€3.0
desiccant.......... {GRAMS) 41.0
total.....cveivvuns {GRAMS) 404.0
Gas meter coefficient....... 1.0058
Barometric pressure..(IN.HG} 28.84
Avg. orif.pres.drop..{IN.WC) 2.84
Avg. gas meter temp..{DEF-F) 83.1
Volume through gas meter....
at meter conditions...(CF) 122.59
standard conditions, (DSCF) 116.34
standard conditions..{(NM3) 3.294
Total sampling time....{MIN) 128.00
Nozzle diameter......... (IN) .245
Avg.stack gas temp ..(DEG-F) 170
Volumetric flow rate........
actual........ e e {(ACFM) 2754722
dry standard....... (DSCFM) 1909745
Isokinetic variation..... (%) 99.4

18

Run 2
09-11-91

1130-1346

-0.46
683.49
0.B840

0.
226.
17,
241,

O0O0OO0

1.0058
28.84
0.92
8l.1

69.76
66.12
1.872

128.00

. 184
170

2773921
1908275

100.3

Run 3
09-11~-91

1422-1632

-0.46
683.49
0.840

0.0
209.0
17.0
226.0

1.0058
28.84
0.86
90.5

68.31
63.63
1.802

128.00

.184
170

2680020
1850934

99.5
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RESULTS OF FUEL ANALYSIS
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INTERPOLL LABORATORIES,
{612)78B6-6020

Results of Mercury Analysis

INC.

NSP/Sherco
Laboratory Log No. 4201

Laboratory Mercury,
Log No. Sample Identification Sample Type {mg/Kg)
4201-55 Test 1 Composite, Units 1 & 2 Coal 0.09
4201-56 Test 2 Composite, Unit 3 Coal < 0.02

lDigest1on by ASTM Method D3684-78; analysis by EPA SW-846 Method 7470.
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APPENDIX A

SAMPLING TRAIN CALIBRATION DATA
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5

Interpcll]l Laboratorias inz
(512) 7B&-&080 U)J\ }9—
\
EFPA Method S Gas Metering Svystem //////’#
Quality Control Check Data Sheet B
Job S.FP SK2ELo g’)'J?'/O#) Date ?/Q/QI
Operatar D. 8&6/\”)0‘] Module No. -

Instructions: Operate the control module at a flow rate equal
to "H@ for 10 minutes before attaching the um-
bilical. Fecord the following data:

Ear press 28 -84 in. Hg. %= :QW ~HE@ /Q) in. W.C.
Meter Temp. (©F)
Time Valume
(min) (CF) Inlet Qutlet
—
| (Yoo | Enms—" -
2.5 .722’.41L gc] '4q

sH q0 5.0 224 S ‘4'3 SO
LT 95 | 9|
: 9. F2

Avg (tad= SLE15=F

Calculate Y=~ as follows:

0.5
Yem = 1.785 (tm + 450)
E Vo (=
SYL. 335 0.5
Yem = 1.78& (54.63S) + 460
(.99 (=32 ) € 29.57)

T am T f- 003

I¥f Yem 12 not within the rarmge of 0.97 to 1.0Z, "the volume %Oi

metering system should be investigated before beginning.” g)%
- ”
CFR Title 39, Fart &0, Appendix A, Method S, Section 4.4.1
5-432R
A-1 Page 11

-ﬁ"’




interpocll]l Lasorat

ol

EFA Method S Gas Metering Svstem
Quality Control Check Data Sheet

Jab 5J§/EKCO— NS P . Date 9~/

Operator ﬁ)u}{ Module No. ié
—~

Ingtructions: Operate the corntrol module at a flow rate equal
to "HE for 10 minutes before attaching the um-
bBilical. Fecord the following data:

Ear press 2584 1n. Hg. V¥ = /-cos Y “Mz /L §P— in. w.C.

Meter Temp. (=F)
Time Volume
{min) (CF) Inlat Qutlet
EEEN S0 | By
25 | 5282 83 53~
3. S~ hT7 ¥ & =
TR | 5. 70 3¢ £
10
L sef. 68 35 | B3 |
(BN V174 | AVt T4 37 F

Calculate Y-~ as follows:

. 0.5
Yem = 1.786 | (t. + asm
v V. Fo
0.5
Yer = _736 (3%-?) + 850

‘/uvifﬂ“77rﬁ77 (ﬂﬁ?%i

o
"= ,

1+ ¥Ycn 15 not within the range of 0.97 to 1.03, "the volume
metering system should be investiagsated befors beginning.”

[}

CFR Title 40, Fart &9, Appendius A, Methed S, Section 4.4.1
' $-432R

A-2 Paae 11
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Interpoll Labgratoriaz. lnco.

iall) TE&-LD5D

EPA Method S Gas Metering System
Quality Control Check Data Sheet

T
Job AMSP  Spyerco (-Sceue-‘ifﬁjﬂt‘zfld?’_ Date // 7/

Operator Ezgp, Module No. i

Instructions: Operate the control module at a flow rate equal
to "HE for 10 minuties before attaching the um-—

bilical. Fecord the following data:
Ear press 27 04 in. Hg. . = L OOl ~He _J, 725 in. u.C.
Meter Temp. (=F)
Volume
(CF) Inlet Outlet

755.00
957.8% 1 7201 22.0
2.9 959 Dy 7.0 | 72,6
S 191.69 | 2.4 | 23.0
1 '9,3.595 7729 | 232
H ‘J,...=’7'5»3' Avg(t,..)=739§-='l=

Calcul ate Y=~ as follows:

Q.o
Yen = 1.7856 (Lt + 440)
g Ve Fo
4, 3038722
' 13'407,‘7'2— 537 75 0.5
Yem = 1.78& ( 72557 + 440
“Haowd ¢ 7.567 (2204’
b 3coey
l§ .
.35ﬁ,z35
Ve = /hdo?%

If Yem 18 ot within the range of Q.97 to 1.0Z3, "the volume
metering systam should be investigated before beginning.,”
CFR Title 39, Fart 50, Appendix A, Method S, Secticn 4.4.1
S-432R
A-3 ' Page 11
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Interpoll Laboratories. Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 9-10-91 Nozzle Number 2-1

Technician: Duke Brennan

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Posttion Diameter
{inches)
1 .187
2 .189
3 .186
Average: .187
A-11




Interpoll Laboratories, Inc.
{612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 9-10-91 Nozzle Number 1-3

Technician: Duane VanHoever

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Pasition Diameter
{inches)
1 .187
2 .186
3 .180
Average: .184
A-12
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Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 9-11-9] Nozzle Number 7-2

Technician: Duke Brennan

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
(inches)
1 .188
2 .186
3 . 187
Average: . 187 .




Interpoll Laboratories, Inc.
{612) 7186-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 9-11-91 Nozzle Number 7-3

Technician: Duke Brénnan

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
{inches)
1 .251
2 ' .251
3 .251
Average: .251
A-14
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Interpoll Laboratories, Inc.
{612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 9-11-91 Nozzle Number 1-4

Technician: Duane Van Hoever

The nozzle is rotated in 60 degree increments and the diameter at each
point 1s measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter

{inches)
1 .245
2 .243
3 .247
Average: .245




|

Interpoll Laboratories, Inc.

Jemperature Measurement Device
calibratton Sheet

Unit under test:
vendor _ Atk ins
Model 379658 - X Serial Kumber __ POr -3
Range _~ /2 ~ /594 °F  Thermocouple Type X

Date of Calibration é-6-9/ Technician M;@&_

Method of Calibration:

o Conparison 8581052 ASTH aercury ia glass theracseter using 4 thersostatted aod iasulated alusinum block designed
to provide wnifora tesgerature. Ths temperature is 1djusted by sdjusting the voltage 68 the Bloch heater
cereeidge.

ﬂ" Ouaga Rodel CL-100 Type K Thersocosple Siaulator which orovides 22 precise temceratars scmivalent millivelt
sigrals. The €1~302 15 calé juactios compensatad. Calibratios accuracy is & 0.1% of span (2100 %) & tdygrn
{for megative tesperatures add & 2 degraes. Tha CL-200 simulates exactly the willivoltage of ¢ Type €
therzocoudle 4t the wndrcated tespergtars.

Desired Temperature of Response of viation |
Temp (°F) Standard or Unit Under Test
Nominal Simulated Temp (°F) °F) st (F) (x)
0 - 2 -0 X e A <91
100 — 220 —TE. 5 3-8 E3
200 —An0 _2%29. 9 e & 22
300 —Aaco A2 ___ —_— e
400 0O 393 2 -7
500 _S$o0o o2 2 (873
600 —sea L A A & e
100 —_—2p0 023 —_— LBE
8GO go0 797 - Y
900 o0 ke 24 2 ITAS
1000 — o000 Y-y, —é" 07
1100 XX LL03 L9
1200 A 00 /RO H F4 (78
1300 L300 /3072 2 YO0
1400 YOO L%l <z 28
1500 /00 L 09 5 26
1600 IX-N-8) /50Y ~ L9
1700 (70 - A rd 129
1800 (L apc [ 29Y & (22
1900 [ 200 28 gy gé -y
2000 2 el [ 922 AR (73
2100
Averages: S5 040
OF = off scale response by unit under test (°F)
X dev = 100 At / (460 + t)

ﬂ Un!t in tolerance
{7 Unit was not in tolerance: recalibrated - See new calibration sheet.

$-433




Interpoll Laboratories, Inc.

rature Measu nt v

Calibration Sheet
Unft under test:
Vendor __ fftyie S
Mode ) S Serisl Number POl ».5
Range ~32% ~-Z24S¥ °f %  Thermocoupls Type W
Date of Calibration 3 -{2-% Technician ATEVIS LDy LS

Maethod of Calibration:

a Compar ison &gainst ASTH mercery in glass tharsosetar exing 4 tharsostatted and insulated aluainym block designed
to provida wniforn tesperzturs. The Sasperature is sdjusted by adjusting the veltage ca tha block heater
cartriép,

Bl  Oaaga Motal CL-300 Tyoe § Thermccouple Sisolator which srovides 22 precisd tenseratars sguivalent aillivalt
signals. Tha CL-300 13 cold juaction compensated. Calibration accaracy is & §.13 of spar {100 %) 41 degres
{for saqative tamoerstures wdd & 2 degraas. The C1-300 sisulates suactly the millivoltags of 4 Type €
thorsocoup'e st the 1ndacatad temperatare.

- T S - N b N B O B B o8 EE o0 AR am
.

DasireFd Tamperaturs of Rasponse of Deviation
Texp (°F) Standard or Unit Under Test
Nomina) Simulated Temp (°F) ) At (%) (x)
0 e e Ll o35
100 O 9.2 Iy 0-53
200 Zoo 200.6 L6 2.09
300 o0 799:Y o.6 2. 0%
400 Qoo 3923 &, 2 2.1
500 SOp 49%.¢ 1.9 oS
600 Lo &0, 4 O 0,00
100 Foo 678 & {:Y Ol T
200 F1=12) Eoo. XA 0.5
900 o0 B9E.} A 0.09
1000 LOOD 1005.2 o, 2 .00
1100 X -Ys) 199, % o2 .01
1200 200 1LO2. 4 2.y O
1300 {300 1 T99. 2 2% 2.0%
1400 [(2/275] (1902 & . 41 214
1500 FL 1= ») {S o000 .0 0,00
1600 {lec (I I-T A A 2 205
1700 o o998 ot o-21
1800 (B a%) 2. L I T O O
1900 1S o0 1999.0 .o 229
2000 Zovo 200|.0 1D 0.04
2100 Tioo 209%.2 1-% 2.0
Averages: L1 0.9
OF = off scale responsa by unit under test (°F)
Xdev = 100 At / (460 ¢+ t)

E unit 1n tolsrance
/7 Unit was not in tolerance: recalibrated - Ses new calibration sheet.

-4
A-17 5-433




1.
2.
3.

4.
S.

6.
7.

10.
11.
12.
13.

{612)7386-6020

S-Type Pitot Tube Iaspection Sheet
"pitoba Ro. 23 —&

Pitot tube dimensions:

Externa) tubing dfaseter (D,) ., 3/T m.
Bass to Side A opening plane (’A) 24 m.
Base to Side B opening plane (P,) , ST .
Alignment:

a, <10° A

. Zj

a, <100

B, <'5® z- ]

2
B, < 50
7 <.125° 23 ) o

-

¥ < 0625° /23 T

Distance frem Pitnt-to Probe Components:

Pitot to 0.500 IN. nozzle . 755 .
Pitot to probe sheath 3. 2 IR.
Pitot to thermocoupie (parallel to prode) 2.2 1R.

Pitot to thermocouple (perpendicular to probe) | 74 2N,

L7 Meets all EPA design criteria thus G, = 0.84

/7 Does not mest EPA design criteria - thus calibrate in wind tunnel

C' =
Date of Inspection: Inspected by:
S/ I

CFR Title 40 Part €0 Appendix A Method 2

A-18
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INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Anerpid Barometer Calibration Sheet

Date 7/5’/%7 ; |
Technician . 4,—;;%’,n ﬂ'éeuff-

Mercury Column Barometer No. 7/ R

Aneroid Barometer No. &4/#ise. e ,- sery= ! T S s2.¢
Temperature
Actual Mercury | Ambient | Correction jAdjsted Mercury |Initial Aneriod|Difference
|[Barometer Read | Temp. Factor Barometer Read [Barometer Read |{Ppa-Ppm)
29.27 70 Wi 29. /¢ 25. /7 Lo/

Has this barometer shown any consistent problems with calibration? Yes/No. If
yes, explain. 72(:-—

Has problem been alleviated? Yes/No. How?

*Note

Aneroid barometers will be calibrated periodically against a mercury column
barometer. The anercid barometer to be calibrated should be placed in close
proximity to the mercury barometer and left to equilibrate for 20-30 minutes
before calibrating. Aneriod barometer will be calibrated to the adjusted
mercury barometer readings. -312




Date

=1 F -1

INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Technician

IMES LT (oarat (5D

Mercury Column Barometer No.
Aneroid Barometer No.

ovA |

/w0209

Temperature
Actual Mercury | Ambient | Correction |[Adjsted Mercury |Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |(Ppz-Ppm)
29,13 ¥t XEX® 2%.9% 19.0% 2.0
LATTTV OF - a0/ 2%.9¢ 19.0% o-10

Has this barometer shown any consistent problems with calibration? Yes/No.
212

yes, explain.

If

Has problem been alleviated? Yes/No.

How?

AR

*Note

Aneroid barometers will
The aneroid barometer to be calibrated should be placed
proximity to the mercury barometer and left to equilibrate for 20-30 minutes
Aneriod barometer will be calibrated to the adjusted

barometer.

before calibrating.
mercury barometer readings.

be calibrated periodically against a mercury column
in close

A-20

$-312
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APPENDIX B

LOCATION OF TEST PORTS
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EPA Method 1 Specification

A -%‘3- 6.28 da.

8 = ¥ . 10.55 dia.

2.5
KN = Total aumber of traverse
points required (minimum) +—¢—
=12
OUTER COLUMN NOT SHOMN Mn3 "’ 645"

—
FLUE OPENING l
u L]

[ - 4 . i

l

RSP SHERBURNE COUNTY GENERATING PLANT
DNITS 142 STACK

L
R I I D D B B D R T v O A ah S B B .
L ey oy .y Y ¢ +=® F  2» T

ROT TO SCALT

INTERPOLL INC.

B-2
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APPENDIX C

FIELD DATA SHEETS




Q. interpoll

INTERPOLL LABORATORIES. INC,

4500 BALL ROAD N.E.

CIRCLE PINES. MINNESOTA 55014.1819
TEL: 612/786-6020

FAX: 612/786-7854
May 27, 1992

Northern States Power Company

414 Nicollet Maill

Minneapolis, Minnesota 55401-1927

Attention: Patricia Boyce

Dear Patti:

Enclosed please find three (3) copies of the requested revised or
corrected pages from Interpoll Laboratories Report No. 1-3408 entitled
"Results of the September 10 and 11, 1951 Mercury Removal Tests on the
Units 1 & 2, and Unit 3 Scrubber Systems at the NSP Sherco Plant 1in
Becker, Minnesota®. In addition, one complete copy of this report has
also been enclosed as you requested.

If you have any questions, please cail.

Sincerely,

INTERPOLL LABORATORIES, INC.

Jty oot

Manager
Field Testing Support Group

DD:kce

AN EQUAL OPPORTUNITY EMPLOYER
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INTERPOLL LABORATORIES EPA METHOD 2

FIELD DATA SHEET

Job L. S P SUWED

sou3@é57‘£r¢1u4431 Loree7s

Test — FRun _ —- Date 9/w/%!

2. A 3’

°F Wet bulb

Stack dimen.
Dry bulb

IN.

oF
g Reg. D.Exp. [ Elec.
Barometric pressure _JC£Y in Hg

Manometer:

Static pressure //- @{ in WC
Operators n 3.
Fitot No. _23-¢ cCp el

Fraction Distance
of from Stachk
Diameter Wall (im)

Traverse
Point
No.

———

‘.
T
«c B £ ¢

’I

e

g
£ 4

Schematic of
t—————— (Cross Section

Distance Velocity |[Temperature
from End of |Fressure o+°3a5
Port (in) (in WD) . (=M

(A IR T e O T R e ey N O T g S [ TR P (1Y

‘I[Fort length:

R R RRRBRERESSNSSSSSSSSEEREERER
Time start: hrs I

in.

s T

/ J ~0
2 &3
; 3
% on ro?
s 4 } g5
& N h%
s 3 /3
| W P
L £ 1-§
2 /95
3 Y
‘( )3

L e ————————————
Temp. meas. tool & S/N:

1

Time end:

R or nothing= reg. manometer; 5= expanded; E =

r_

S-392.1

electronic




INTERFOLL LARORATORIES EFA METHOD /17 SAMFPLE LOG SHEET

Job - 5.7 CHECLD bate P/e/2) Test F\un

Source SCRURRER ENLETS No. of traverse pcnnts .
Method reiA Filter holder: ﬂ Filter type: A LA

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac) §§
Fostest: ~ 0 cfm at _ o in. Hg. (vac) g

FParticulate Catch Data:

No.s of filters used: Recovery solvent (s)
o @ acetone
§ otherts) & kmu,
=2 ”;Sﬂt‘/

No. of probe wagh bottles:
Sample recovered by:

Condensate Data:

r Weight (g)
Item
I Final Tare Difference
_
Impinger No. 1 cyy §40 9y.0

lmpinger No. 2

Impinger No. 3

Condenser l

Desiccant /350 13373 73.0

/o7 0

Total

Integrated Gas Sampling Data:

Bag Fump No. -1Z Bo» No. 3 Bag No. /

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: .Op) _cc/min at 15 in. Hg.
Time start: F/S _ (HRS) Time end: /230 _ (HRS)

Sampling rate: _7¢¢ ccs/min Operator: n3-

S/N of Oz Analyzer used to monitor train outlet: E

CF-023

5-0046RR
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INTERPOLL LABDRATORIES EPA WETHOD 5 FIELD DATA BHEET

Dperntors D& Pitet No. 23-C__ ©p ﬂ»,_
“TR™OC Ber. Press. 7 7o 1aHy

Jod p 50 SHERE - >
svtred ScrukAin gpric i o s Ueter Bax N». 1- ﬁm_ TA . =
Date v:.m‘ Casnodor sontt: Noztls No. tale Din Lhu.'.:
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? 9 5O P “
D 50 35 i
650 3 ) _
£0 3.0 ) |
& 3.0 -
LA 3.1
51 3,2 _
SO 3.2
& EA S
§0 3.b
&/ 3-7
5C 3.
&/ 3 2
&7 3.0
§0 3. 6
&/ 3.5
g 3.4
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INTERPOLL LABORATORIES EPA METHOD 2 FIELD DATA SHEET

Job NP SHERCO

Source ﬂ%."’S /v 2 Steck

Test / Run ¢ Date 7/0/‘?/
Stack dimen. 392 IN.
Dry bulb °F Wet bulb eF

Manometer: “@E Reg. QO Exp. O Elec.
Barometric pressure 2.7/ in Hg
Static pressur L35 in WC
Clperators? an%er/fr = Gary ./4‘{‘/?

Pitot No. /Z¥-r2-  cp -

| £y

]

A

C

Schematic of )
= {ross Section =—mm————

Traverse Fraction Distance Distance Velocity |Temperature
Foint of from Stack |from End of jPressure of gas
No. Di ameter Wall (in) Port (in) {in WC) (eF)
e e e e | PO length: &* 5 Time start: hrs
4 7 032 /2 F7 1737 l
2 roS Yo g5 " 5
3 7Y 757 66 §0./3
& 323 /26 /30.5
=5
Z ]
3
(,}
-
2
3
¥ 1
f !
Z
3
4 i _____r - 1 |
Temp. meas. tool & S/N: 1.7 Time end: hrs
R or nothing= reg. manometer; 5= expanded; E = electronic 5-392.1

c-11 -




INTERFOLL LAERORATORIES EFA METHOD /17 SAMPLE LOG SHEET I

Job As.P SHERcO . Date 9{/0{4/ Test .~ FRun / i
Source Un.Ts ¥/ 3 2 SrecK No. of traverse points VA :
Method & -/%4Filter holder: e Filter type: 27 /7~ .
Sample Train Leak Check: l |
Fretest: ( 0.0 cfm at 15 in. Hg. (vac) |
Fostest: ~ 2 cfm at S 1n. Hg. (vac) l :
Particulate Catch Data:
No.s of filters used: Recovery solvent (s) .

Condensate Data:

Integrated Gas Sampling Data:

acetane

! i
x other (s) KM’VO',‘ 4—7/‘/ A/(,/_. -

No. of probe wash bottles: [/

Sample recovered by: e I

i Weight (g}
I1tem
Final Tare Difference
Impinger No. 1 //”
Impinger No. 2 '5—,_/7 _9 25o ﬂ? 7
Impinger No. 3 (:
Condenser
|
Desiccant /5-"/0 /5-0"5 V4 36
Total Eﬁ_:f:?m?::: 373

Eag Fump No. é{ Z— Bo» No. Bag No. /

Bag Material: S-layer Aluminizred Tedlar Size: 44 L

Fretest leak check: &  cc/min at / ‘7L in. Hg.

Time start: 925829 (HRS) Time end: ‘9 32— (HRrS)

Sampling rate: Zod cc/min Operator: £

S/N of Oz Analyzer used to monitor train outlet: /(

CF-0CT

S-0046RR
C-12
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INTERFOLL LAEBORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

| AP SHerco

Date 7 /0,-(?.”

Job Test / Run *
Source Un."s 7 2 SHecK Noc. of traverse points /L
Method /g/ 4 Filter holder: A Filter type: A«
Sample Train Leak Check:
Fretest: ( 0.02 cém at 1S in. Hg. (vac)
Fostest: ~ & cfm at J2 in. Hg. (vac) )a’
Particulate Catch Data:
No.s of filters used: Recovery solvent (s)
acetone
/g/other(s) FMNG & LA
{
No. of probe wash bottles: /
Sample recovered by: DD Ak —
Condensate Data:
Weight (g)
Item
Final Tare Difference
Impinger No. 1 (/,—\
Impinger No. 2 TBO %ZS'O 33& I
Impinger No. 3 . C// I
-
Condenser l
Desiccant 'f‘f‘l;" /3 g%/ A4 I
| —
Total : 25‘4—-
Integrated Gas Sampling Data: =
/’
Eag Fump No. /;4.2.—- Eox No. Bag No. 2—
Bag Material: S-layer Aluminized Tedlar Size: 44 L
Fretest leak check: o cc/ain at /& in. Hg.
Time start: /7/0 (HRS) Time end: /37 (HRS)
Sampling rate: A0 cesmin Operator: ZZAéi
S/N of Dz Analyzer used to monitor train outlet: //
CF-0ZX
S-0046RR

C-15
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Job

INTERFOLL LAEORATORIES EPA METHOD S5/17 SAMPLE LOG SHEET

/Z/SF. SHELCO

Source

Sample Train Leak Check:

Particulate Catch Data:

Condensate Data:

Integrated Gas Sampling Data:

Date ‘?_/_’05‘?/ Test / Run 3
2l ly /R ke No. of traveree points /e
Method /9/ 4 Filter holder: zZar e Filter type: Ao~ &
Pretest: ( 0.02 cfm at 15 in. Hg. (vac)
Fostest: ~ L cfn at _J in. Hg. (vac) g
No.s of filters used: Recovery solvent (g)
O acetone
).ﬂ other (s)
No. of probe wash bottles: 4
Sample recovered by: L
I Weight (g} I
Item
Final Tare Difference
A
Impinger No. 1 C:’/n
I Impinger No. 2 50 42}’? 34 I
I Impinger No. 3 I - )
l Condenser l
Desiccant I /g-/? /504_ ’5
Total gEssssseesssscoszunmy| 3957
Eag Fump No. 2?{3:: Box No. Eag No. 2
Bag Material: S-layer Aluminized Tedlar Size: 44 L
Fretest leak check: gz cc/min at :2 in. Hg.
Time start: (HRS) Time end: (HRS)
.
Sampling rate: a¢¢? cc/min Operator: ;ﬂﬁfﬁéf/
S/N of Oz Analyzer used to monitor train outlet: /4
CF-02T

c-18

5-0046RR
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INTERPOLL LABORATORIES EPA METHOD 2 FIELD DATA SHEET

Job .S A Suirio
Source w7 % SscevirRsl TrusT
Test 2 Run pate 97118

Stack dimen.j‘boﬂ X "f%k%” IN.

Dry bulb__~— °F Wet bulb °F

Manometer: [ Reg. { Exp. [ Elec.

Barometric pressure _292Y  in Hg

Static pressure in WC

Dperators 43.

&
Fitot No. Zotipe.ss Cp .Y

—_— 207

R

Schematic of
Cross Section

Fraction
of
Diameter

Traverse
Point
No.

v .-
SCHELEULIE PN L0 i P P O N A LD LTt ol

T — —————
Distance Distance Velocity |Temperature
from Stack from End of [|Fressure of gas
Wall (im) Fort (in) (in WD) . =F)
- . U+
Fort length: 1n.HT1me start: hrs
——

[ ]

I

L

Temp. meas. tool & S/N: ]DDi—-IE ETime end: -hrsH

Rk or nothing= reg. manometer: S=

expanded; E = electronic
c-21
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INTERFOLL LAERORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job Ujf’ Jrrarcd Date ‘?/ﬂ/‘?* Test 3.-— Run
Source pa T ”S < s RP5€. TNLET Noc. of traverse pointes rZ
Hethod o/ A _ Falter holder: /4 Filter type: wv/ia

Sample Train Leak Check:

Fretest: ( 0.02 cfm at 15 in. Hg. (vac)
Fostest: =~ .003 cfm at _ZZ in. Hg. (vac) ¥

FParticulate Catch Data:

-

No.s of filters used: Recavery solvent(s)}
(4] [ é#cetone
g other(s) o, e WL
« DT e

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

e - .
l Weight{g)
Item
r Final Tare Difference
AE— |
Impinger No. 1 I o Se2o 1%. 0

Impinger No. 2 I

Impinger No. 3 I

Condenser

Desiccant /g 92 I38 l.0
.;____________:;____;//735.05
8 e
Integrated Gas Sampling Data:

Eag Fump No. (3 | 3 Eox No. 2l Bag No. ]

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Total

Fretest leak check: 00 cc/min at /5 in. Hg.

Time start: B35  (MRS) Time end: YZ  HRS)

Sampling rate: ¢ cc/min Operator: h.4.

S/N pf Oz Analyzer used to monitor train outlet: L{

CF-027

S-0046RR
c-22

h} | I

| = - - e === ==



Q...m-\ - le\m

HL£00-S
EINHI) -8 7 Vov || SRAB8R |1
|
T oS g | & .55
o3\ o8 | 78 || .33
A E 125 | ->5
A 98 | &b | .55
SR bt | S8 || .55
o5 18 [ 78 | .~S
YINEEE="% S
E1ENEZA EE
gL o8 | €3 | .75
gF 18 [ £8 | .5
ph o8 | £3 | .ES -
<3| 28 [ 73 | .55
725 | S .hS &
7/ bt [ S8 | -h>
TRl W | 7 h3 te e
R bE [ 78 | he (7>
5 F _ I ) s S 4 1
—_ S| 3¢ | S5 | .r2 = TS I-A
o> | £& | A8 .52 h> z
o5 | 2t [ 25 || .55 24 YRR SN 2 ;
TP St EN IS BED| gg -l O T |
_ <5\ hf | bt [ 22 wrgl el | &5° T _
les | p£ | .75 gl KT 157 1 _
B T ESE RS swes| K7 | £ R AL
[»4ERTR[ THVEAEY il bk ELLLE AL R L L) ELEL FOAN|[(FARRANY | GWBANEAT 4 M@L_'.mmw LLELALLLLS:
jagseeqjuseny hida uaag 1qe3y 1199 Hu! _.u. 51, LER] .uﬂ..__. :._.... n"": ._ﬂ_... H%\
tie) 10203000404 i—nwch “"m .uunuda -.qu._._..\. ._a_-m :._;w-m ."._:uim

(e dajante] —1 " _uay

"ON ¢|110N ajug
SILEVIRELY ‘e LG Jej4n [TRLLY
4] uc_.__ oYL AN e id o LLIY

.._._:..n nQQﬂIh ..\ ..w.
133H9 Vi1v0 a1314 S QOHIIN Vdi S31401V808Y1 110483 IN} .

o' mm e




INTERFOLL LABDRATORIES EFA

METHOD 5/17 SAMPLE LOG SHEET

Job AJ-S-P'

SHIELD pate 9/ test & Run ok
Source /T 5 SCRuRBsL Ly TV No. of traverse points >
Method Jfo/ /A _ Filter holder: _u/« Filter type: _ /a4
Sample Train Leak Check: l
Pretest: ( 0.02 cfm at 15 in. Hg. (vac)
Fostest: .00 cfm at /O 1n. Hg. (vac) " l
Particulate Catch Data: I
No.s of filters used: Recovery s0lvent (s}
(@) acetone I
D other (g)
No. of probe wash bottles:
Sample recovered by: l
Condensate Data: l
Weight (g)
Item .
Final Tare Difference
| = 4 =
Impinger No. | qu’ Saq /ﬁ? '
Impinger No. 2 I
Impinger No. 3 I
Condenser
Desiccant l;ﬁ : | I
p—
Total I
lls -O=
Integrated Gae Sampling Data: '
Eag Fump No. B«I? Box No. 2.(. Bag No. 2_
Bag Materials S-layer Aluminized Tedlar Gize: 44 L l
Pretest leak check: N 2Y) cc/min at S in. Hg.
Time start: 1130 (HRS) Time end: /536 (HRS) l
Sampling rate: 208 cc/min Operator: b-e- I
S/N of Oz Analyzier used to monitor train outlet: j
CF-027% I
S-0046RR
Cc-24 l
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LOG SHEET

INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE
Job Ujp Date '//
Source wnil » s‘cl.bﬂ‘?ilt LLET No. of traver
Method Jof A Filter holder: — Filter type:

Sample Train Leak Check:

Pretest: ( 0.02 cfm at 15 in. Hg. (vac
Fostest: ~ 0P cfm at g in. Hg. (vac

Particulate Catch Data:

No.s of filters used: FRecovery solvent

Test Z an

EE points
IR

l L.

.

)

N

(s5)

acetone
E other (s)

No. of probe wash bottles:

Sample recovered by:

. Condensate Data:

i Weight (q) ‘
Item
I Final Tare Difference
Impinger No. 1 1 .5-_3_9
Impinger No. 2 (JZIZ- 5‘59 g’_s l
Impinger No. 3 I 1
Condenser I _J
Desiccant I 7Tyt
Vves— {10 | SO |
Total l—-==———"——_:'§=:—§%%a 8.0

Integrated Gas Sampling Data:

EFag Fump No. ééi Bo» No. Zs‘ Bag

Bag Material: S-layer Aluminized Tedlar

No. - 5

Size: 44 L

Pretest lealk check: altO co/min at /5 in. Hg.

Time start: (Y32  (urs) Time end: {L?‘:’ (HRS)

K |

Sampling rate: Z2¢0 cc/min Operator:

S/N of 0Oz Analyzer used to monitor train

C-26

outlet: i

CF-02T

S-0046RR
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Job A5 ~ ShAcco—

Source Honit- 3 &zcé

Test &% Run _2 _ Date %”'/2 /
Stack dimen. 35 IN.
Dry bulb *F Wet bulb -

Manometer: [ Reg. [JQ Exp. O Elec.
Barometric pressure Z5-%f  in Hg

Static pressure . Y in WC
Operators 2./4-!‘%&&7 ¢ C, /Hoss e

Fitot No. /o412 cp .S

Point of from Stack
No. Diameter wWall ((in)

b i o
OLOEUTARL TP E RS IC I P AL A

""" T e e ey e e | 2 01 £ length:
___________T_EEEEEEEEEi

Traverse H Fraction Distance Distance

from End of
FPort

(in)

+ r05” 32./7 27.77
3 /9 e 65 105 L5
7 323 /3y | sz
4
2
3
[
-/
—
3 |
¢
.
—
3
]
|
i
|

Temp. meas. tool & S/N:

R or nothing= reg. manometer; S= expanded; E

C-28

Schematic of
Cross Section

Temperature

2R

Velocity
Fressure

jTime start

Time end:

electronic g§-392.1
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INTERFOLL LAEORATORIES EPA METHOD $/17 SAMPLE LOG SHEET

Job A/g'ﬂ 57//5'600 Date quffq/ Test _ % Run _/

Source  Un s = 3 tuck No. of traverse points /&

Method ,n, 4 Filter holder: Aon & Filter type: 7

Sample Train Leak Check:

FPretest: ( 0.02 cfm at 15 in. Hg. (vac)
Fostest: -~ /) ctm at /O in. Hg. (vac) X

Particulate Catch Data:

No.s of filters used: Recovery sbplvent (5)
acetone
fﬂther(s) AMA0, A HC
No. of probe wash bottles: /
Sample recovered by: el

Condensate Data:

| Weight (g) I
Item
Final Tare Difference

f!mpinger No. 1 (/""

Impinger No. 2 é /3 22_70 3¢ B i

Impinger No. 3 AK )

Condenser )
lbesiccant } /szs—} [/ S/CF,{ 9// r
L

Total sEmmessssaoosssaanes géc) ?L

Integrated Gas Sampling Data:

Eag Fump No. B/ Z—- Box No. - Eag No. /

Bag Material: S-layer Aluminized Tedlar Size: 44 L

—
Fretest leak check: & cc/min at /-3_ in. Hg.

Time start: d.?‘/&? (HRS) Time end: Zﬂéz ({HRS)

Sampling rate: 2’70 cc/min Operator: W22

S/N of Oz Analyzer used to monitor train cutlet: //

CF-Q2=

C-29 5-0046RR
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INTERFOLL LABRORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET I

N5P Shesco

Date ?/f’g‘? / Test

No.

Job
Source Ltn, F *3 Dfack .,
Method _/us 4 Filter holder: Al 4

Sample Train Leak Checla

0,02 cfm at

Q cfm at

Fretest: <
Fostest: ~

FParticulate Catch Data:

Nc.s of filters used:

ﬂ: other (g)

Filter type: A

{vac} ;
(vac)

1 in.

10,

Hg.

=
>
I Hg.

Recovery sclwvent(s)

/ﬁv*anef_-a . A/z*QLJ!

O acetone

No. of probe wash bottles: i
Sample recovered by: D o —
Condensate Data:
Weight (g)
Item
l Final Tare Difference

Impinger No. 1

Impinger No. 2

AL L

Impinger No. 3

Candenser

! pesiccant

/7

Total

243

Integrated Gas Sampling Data:

Eag Fump No. Z?fz Bo» No.

Eag Material:

s=layer Aluminized Tedlar

2— Eag No.

Size: 44 L

check:

yED

Fretest leak

Time start:

Sampling rate: e ccrmin

S/N of DOz Analyzer used to monitor train outlet:

€-32

-

(HRS)

cc/min at / in. Hg.

Time end: /3#2 (HRS)

Dol

Operator:

A

CF-02ZT

S-0046RR

Z— Run "2
of traverse pojints /&

. . . » ’ .

B

[

|

|
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‘i E T S T O .

Job

INTERFOLL LAEFDRATORIES EFA METHOD 5/17 SAMFLE LDOG SHEET

Source

ra
Method /Jps 4 Filter holder: A g Filter type:

/5-10. 5/’%/‘5() . Date ?Zﬁé‘?/ Test JZ_ Kun 3

)4

Un, 77 = 2 S¥meXK Nc. of traverse pojnts
(2

Sample Train Leak Check:

Fretest: (¢ Q.02 cfm at 15 in, Hg. (vac)
Fostest: ~ &  cfm at Z_ in. Hg. (vac)

FParticulate Catch Data:

No.s of filters used: Recovery solvent (s)

acetone

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

Weight (g)

Item
Final Tare Difference

Impinger No. | /,»*“
Impinger No. 2 ?5‘7‘ ?‘ZS‘C) 267

Impinger No. 3 (ij
Condenser
Desiccant lSD7 /ﬁ@b /7

Total

Zz¢ |

Integrated Gas Sampling Data:

Bag Fump No. 25 [ Z— B No. 2 Bag No. 2

Bag Material: S-layer Aluminized Tedlar Size: 44 L

/

Fretest lealk check: P) cc/min at in. Hg.
Time start: /425 (HRS) Time end: [432  (HRS)

Sampling rate: ;k%a cc/min Operator: jzafﬂg(

S/N of Oz Analyzer used to monitor train cutlet: 4/

CF-02T

S-0046RR

C-35

)E]Caather(s) ﬂmAJ(D/gg [~y /(/I.C/C_C,
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INTERPOLL LABORATORIES ANALYTICAL DATA
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l Laboratories
Y 786-6020

ata Reporting Sheet
t Analysis

-Job q Eés bﬂr_‘{“o
Tea eader [aY<!

Date Submitted Y-4-2y

Test No.

Source \Eﬁjé‘ﬂt L é‘/‘
Test S1

Date of Test 9-4-%/

No. of Runs Completed 7
Technician & QJZ

Date of Analysis _@-/(-%r

iTest/ Sample No. Buret Readings (ml) Conc. Conc.
Run |Log Number |of — CO. 0a Fe
: and Typ@ |An. |Zaro Pt.| After COz|After Qa [%Zv/v Dry [%v/v Dry
I ;/ Yaol- 13 ! 10.00 /C. 30 /Y970 [0.30 A2, Lt
12200 B 12 o sn | /0 3¢ (7.70 /0.30 | %% L/
i AT —_—— T
——— — —————
. '1o.06 | 130 /750 /.36
l 2 e | 2 0.006 /.36 {5.50 //.30
b or [vo| sesemeestessssemestesmmmnns| (/30
—
I 1 (5 1 [ D.00 /.79 /9.56 /.70 : Y
j 2 { p.00 .10 /19.50 /1,70 7.¥C L:Li
. =B/B gF Avo | I | /70 7.0 )
1 o |
] 2 j
l ‘ gBQF Avg . I : N
1
‘I E OBQOF Avq | BT ’ .
I\, 1
i R I I —— me
! 1 l
. OBQOF Avg | I [ ]
= ——ee— ] ]
1
l QBQF Avg TG )
—_— ——— —
' 1
DBpOF Avg | T |

l; Ambient Air QA Check

Creat Analy:ser System Leak Check

' Fe Within EPA M-3 Guidelines
for fuel type.

Where Fg= 20.9-05
=

fl

EPA Method 3 Guidelines
Fuel Type F® Range
Coal:
Anthracite/Lignite 1.0Q1l56-1.
Bituminous 3
0Oil:

Distill ate 1.260-1.412

Residual 1.210-1.37@
Gas:

Natural 1.4600-1.855

Propane 1.4274-1_5864

Butane 1.405-1.553
[N AN Y D~ 1 MR [Bade]




Interpoll Laboratories
(612) 7B4-4020

EPA Method 3 Data Reporting Sheet
Orsat Analysis

1
2

Job pr/¢h/’ﬂ- (g Source_ Un, T /%2 _l
Team Leader a Teat Site CLAC/C
Date Submitte Q-1 -9 Date of Test Y0~ %/
Test No._/ Mo. of Runs Com ted 3
Date of Bnalystis__ Y -~//-9/ Technician
Sample Buret Readings (ml) Conc. Conc.
Log Number |of COa 02

and Type

After COz |After @a |’v/v Dry |%v/v Dry

/2,2C 19.94& /2,20 7.2C

0. 00 [V 2O (9.40 [1.1C 7.2¢
/.10 7.0

coo | /t.yc | /950 | (v.4c | 710 /7
6.00 [2.9¢8 (9. 56 [1.46 .40 /)

% /2,40 7.0 |0
0-0C {140 [9.50 /356 7.10 /N

.60 | /u.Ye 9.5 | /.40 7.40 /i

(1. 4p 2.406

g B 0 F _ [Ave IS

|

8]

CBDF Avg | ST
éﬁmbient Air QA Check EPA Method 3 Guidelines

Orsat Analyzer System Leak Check Fuel Type F® Range
Fe Within EPA M-3 Guidelineas Coal:
for fuel type. Anthracite/Lignite 1.014-1.150
Bituminous 1.083-1.2350
Where Fg= 298.9-0 Dil:
CO= Distillate 1.260-1.412
Residual .210-1.3570 l
Bas:
Natural 1.600-1.83548
Propane 1.434-1.5946
F=Flask (250 cc all glass) But ane 1.405-1.555
B=Tedlar Bag (S-layer) D-2 Wood/Wood Bark 1.200-1.120
LSC-04-8

R



l _aboratories
Y} 7B6-460Z0

EPA Method 3 Data Reporting Sheet

-
oo

' Orsat Analysis .
‘Job 4g,§ﬁ4:§ ﬂ%ﬁco Source Un t ¥ 3
. Team Leader Test Site flﬂctlﬁbﬂc 2z oI

. Date Submitted F-/1-% Date of Test ¢ /-¢/.
Test No. 1. MNa. of Runs Completed_j
Date of Analysis_¢-/1.-%¢ Technician

Sample No. Buret Readings (ml) Canc. . Conc.

Log Number |of COa O=x Fa
An. |Zero Pt.i After COx |After Oa |'/.v/v Dry [¥%v/v Dry

1 |00 /2., (0 /936 /2. 6o (.90 lis

O.C0 /2. (20 (230 /2. GO 6.70 Ls

-
X
e
= iy
M W
~J

[N ]

(3.0 1 €70 W
L73

' |C.eq | /3.68 /9.20 [ 3.46e 5. 60
l 7/1, L =38 |2 @60 | /340 /9. 20 /3. 60 56O x
‘ deaF [avg IS /G - L0 |
I I 7/ 1100 | /2.0 /9.5 /2.90 | 7.00 [
"1 7 L TA V2 o6 | 2. 90 /9.9 | s2.40 1.00 [ (L

JB 0 F |Avo | US| /2 7/ 7.00 e

|

”I
|

-
-
|
1

0 B 0 F_ [Ave! S 1|
J 2
1_ B D F_|Avo | SRS
' oB80o g . [
X i
2
B 0 F_|Avo | U
1
l 2
0D B 0F [Avo SSCINOSCICRERNE | =
I 1
)
Jd -
18 0 B 0 F _ [Ave | S NS | .
I mbient Air QA Check EPA Method 3 Guidelines
' Orsat Analyzer System Leak Check Fuel Type F@2 Range
[Few Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/Lignite 1.016-1.1Z0
Bituminous 1.083-1.258
Whera Fa= 20.%9-0 Dil:
= Distillate 1.260-1.4813
Residual 1.210-1.2702
l . Gas:
Natural 1.6800~1.83&
Propane 1.4Z234-~1.59%
F=Flask (250 cc _all glass) TR AT Y- (I P A




lnterpo

1
(512

1 Laboratories
) 7B86-4020

EPA Method 3 Data Reporting Sheet
Orsat Analysis

Job_ A (P/ﬂ\&f\ca

Team Le
Date Su
Test NoO
Date of

agder
bmngéd ?//»'f/
-7 alystis__Y-/3-9,

Sample

Log Number
and Typa

Source

U, 73

Test S1

+ac b

Date ?fﬁTest 2
No. o uns Mated
Technician [W_.,. _

No.| Buret Readings (ml) Conc. Caonc.
An. |Zero Pt.| After COa|After @5 |%iv/v Dry |%v/v Dry
——————————— =
o.o0c | /13.cc | /1230 | /Joc &-70 LiL
@08 | /2.0c /930 1/7200 |6 30 e
]

c.Co¢ /2. /C /9. 30 /3./C
H.00 | [3./0 /2 3C /3./0 L. 20 %
- . WKW .10 -
.00 | 7330 /9.3¢ [3.30 .60 LI
O,.00 | /230 (7 30 [1.30 .09 /2
VKNI Loc

— [ |

oBOF

1

Avg [
1
2

Avg [
1
2

Avg : TSN

Avg | TS
mbient Air QA Check

Orsat Analyzer System Leak Check

O Fe Within EPA M-3 Guidelines

for +

uel type.

Where Fa= 20.9-0
CO=

=Flask
E~Tedlar Eag

"

{250 cc all glass!?

{S-layer)

D-4

EPA Method 3 Guidelines

Fuel Type
Coal:

Anthracite/Lignite

Bi tuminous
Oil:

Distillate

Residual
Gas:

Natural

Propane

Butane
Waod/Wood Ba

rk

FB Range




D T -

Source:

INTERPOLL LABORATORIES,
{612)786-6020

Results of Mercury Analysis

Test: 1

Units 1 & 2 Scrubber Inlet

Sample Type: Method 10lA Sampling Train

Total Mass in Sample {ug)

INC.

NSP/Sherco
Laboratory Log No. 4201

- N I S NS =

Sample Type: Method 101A Sampling Train

Field
Method Blank Run 1 Run 2 Run 3
{Log No.) {4201-09) (4201-10) (4201-11) (4201-12)
Mercury SwW-B4s, 7470 < 0.1 14.5 22.1 17.2
Test: 1
Source: Units 1 & 2 Stack

Total Mass in Sample (ug)

Field
Method Blank Run 1 Run 2 Run 3
(Log No.) (4201-27) (4201-28} (4201-29} (4201-30Q)
Mercury Sw-846, 7470 1.34 10.4 6.79 20.7




INTERPOLL LABORATORIES, INC.
(612)786-6020

NSP/Sherco
Laboratory Log No. 4201

Results of Mercury Analysis

Test: 2
Source: Unit 3 Scrubber Inlet
Sample Type: Method 101A Sampling Train

Jotal Mass in Sample (ug)

Method Run 1 Run 2 Run 3
{Log No.} (4201-40) (4201-41) (4201-42)
Mercury Sw-846, 7470 25.2 18.6 17.6
Test: 2
Source: Unit 3 Stack

Sample Type: Method 101A Sampling Train

Total Mass in Sample (ugq]

Method Run 1 Run 2 Run 3
(Log No.) (4201-52) (4201-53) (4201-54)
Mercury Sw-846, 7470 18.9 12.5 12.8
D-6

— |

]
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Job

Team Leader D. RREwids

Interpoll Laboratories
(512) 785-6020

Chain of Custody
Sample Deposition Sheet

~-3.0 S)H/zeeeo Source_Scg v RBIL LTS

Date Submitted 9/ /e/¢! Date of Test  ¢/r/4]1

Test No. 7/ “2ws (/-39

No. of Runs Completed 2'

. +€£/ﬁ'§< D4H5 Hg Only ¥ QPcid Gases

Na. of Type aof Sample Analysis Required Comments
Samples
Frobe Wash: Dﬁs per EFA M-S
. DAcetDne fother
(7[ (p.1. Water
Filter:
Dd" G.F. (Rs per EFA M-S
0S-5- Thimble (QRs per EPA M-17
Hf;ﬁ“ GéF; QOther
mm - -
@}';‘ Impinger Catch; "N Frotocol & Qrse
% Oo-1I- Water/t):" Wl Protocol LoAls for 2AC
3% Hz02 a$ QEFA M-6 or 8 Lard)

[J4MS Metals (”35 [Formaldehyde

1.0 N NaOH DMetals
+ ¥ Sane §other MY O, gother AEALVEY
7 1
integrated §#+s per EFA M-I
E? Gas sample CAs per EFA M-10
GDther
Oxides of DRe rper EFA M-T7A Date
Nitrogen (NO.) pother Time (HRS)
0 Fuel Sample OAttached fuel Form
[ Aggregate #5-0157°RRR
Particle Si:ce OX-Kay Sedigraph
DEahCD Method
DDthEr

Audit Samples
DSulfur Dioxide Ors per EPA M-5
0O»i1des of Nit. (As per EFA M-7A
DOther NOther

Source Information

1)

-
o

Z)

4)

Type of Source: [ Boiler D Asphalt Flant 0 Incinerator 0O Drvyer
0 Other
Fuel: Coal [J Wood [} Gas [} D11 [J RDF [J Qther
Is sample combustible? Mo [J Yes

Does sample need special handling®? i No [] Yes I¥ yes, euplain

C_ " ror.c

Test Sitesdevs (/o) -07) led Ao 2y -2i )




Interpoll Laboratories
(412) 7384-6020

Chain of Custody
Sample Deposition Sheet

Job __ /(]5/ 5//‘5/{‘60 Source UUn.7s S 2
Team Leader _ D" Test Site Srreck
Date Submitted__ 7/4c/9/ Date of Test G/ 2/F ¢
Test No.__/ " No. of Runs Completed_3
No. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: Dns per EFPA M-5
y QARcetone her Ao, & A/
OD-1. Water At 2 5 =
Filter:
g4" G.F- QAs per EPA M-S
gs-Ss- Thimble QAs per EFPA M—-17
0=2-35" G.F. [Qother
Dﬂ? mm G.F.
Impinger Catch: OmMN Frotocol
D.I. Water Oowl Frotocol
DEZ Hz0=z UEPA M-& or B
;;{ aMS Hg Only [pAcid Gases
1 D4H5 Metals DFcrmaldehyde
Dl.B N NaDH Metals , 7Z4J;Ei;/
QOther ther 7‘777{7 § for A
Integrated :qjﬁg per EFA M-3
;; Gas sample “| CRs per EPA M-10
DUther
O:xides of ORs rer EFA M-7A Date
Nitrogen (NO.) DDther Time (HRS)
] Fuel Sample Dﬁttached fuel Form
{1 Aagregate #S-Q15353RRR
Particle Size OX~-Ray Sedigraph
DBahco Method
DDther

Audit Samples
(Sul fur Dioxide OAs per EFA M-56
0O»xides of Nit. 0As per EFPA M-7A

DOther DDther

i
|

Source Information

1)

2

)

4)

Type of Sourfg;;ﬂ‘ﬁoiler 0 Asphalt Plant 0 Incinerator [] Dryer
D Other

Fue;:>giﬁoa1 [} Wood [j Bas_ [ Oil [} RDF [] Other
Is mple cambustible?;B:No Yes
Does sample need speefal handlingi:ggﬂa 0 Yes If ves, explain

S-2738RRRKR

D-8

— e N _ :
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Interpoll Labaoratories
(512)_?85—6029

Chain of Custody
Sample Deposition Sheet

Source o7 ®3 SeuvESe FnlET

Team Leader B. AREvwsa)

Test Site Sceuvl8AEL FN

Date Submitted ¢///4i

Date of Test  #////4!

Test No._g (Rvns 1-3) No. of Runs Completed <
No. of Type of Sample Analysis Required Comments.
Samples
Frobe Wash: se-4%~® QA= per EFPA M-S
3 [Rcetone €rss "Dther AIELLRY
OP.I. Water f
Filter:
" BG.F. QAs per EFPA M-S

@, 0S-S. Thimble
2.5" G.F.

D47 mm G.F.

OARs per EFA M-17
DDther

D:y- H=z02

Impinger Catch:
QPb.1. Water

DMN FProtocol
DNI Protocol
DEPA M-6 or B8

‘? D4M5 Hg Only cid Gases
4MS Metals DFormaldehyde
1.2 N NaQH OMetals
‘Oth;erJ (42 g0ther _s7cetvey
{reculo o 4
Integrated Az per EFA M-3
Eg Gas sample dAs per EFA M-10
DDther
Ciides of 0Rs per EFA M-7A Date
—_ Nitrogen (NO.L) Qother Time (HRS)
O Fuel Sample DAttached fuel Form
T 0 Aggregate #5-0153RRK
—_— Particle Size X -Ray Sedigraph

DEahca Method
DDther

DUther

Audit Samples
—_— DSulfur Dioxide
DDxides of Nit.

e

[Rs per EFPA M-S
[As per EFA M-7A
OPther

Source Information

1) Type of Source: ' Boiler [] Asphalt FPlant D Incinerator [] Dryer

Other

2) Fuel: }Cnal O Wood 0 Gas 0 Dil Q] RDF 0 Other

Z) ls sample combustible?
4) Does sample need specia

Ne [ Yes
handling? a No [} Yes If yes, explain

S-2728RRRR




Interpoll Laboratories
(612) 786-46020

-y

-

Chain of Custody
Sample Deposition Sheet

Job K/S.ﬂ%ﬂdc) Source___ .- = 3 I’
Tzam Leader Test Site 7
Date Submitted ?//: /] Date of Test_ 9///%/ _
Test No. & No. of Runs CompYeted_ J I
No. of Type of Sample Analysis Required Comments .
Samples
Frobe Wash: ns per EFA M-S - .
3 [fcetone Eother l
DD.I. Water i
7
Filter: .
4" G.F. UAS per EPA M-5
DS.S. Thimble DAS per EFA M-17
0=.3" G.F. (Other
D47 mm G.F.
Impinger Catch: MN Protocol -
DD.I. Water DNI Protocol l
3 =% HaO= QEFA M-6 or B
04 Hg Only fjAcid Gases
MZS Metals (Formaldehyde !,
Oi-e N NaQOH Metals
[Other ther /1§ /0/a.
- y ‘
Integrated % per EPA M-3 l\
:; Gas sample 0As per EFA M-10
[]Clther l
Onides of OARs per EFA M-7A Date
Nitrog (NO.L) [Other L+
/
’2 /Kuel Sample [JAttached fuel Fofm
(] Aggregate #5-01535RRR
Farticle Size DX-Ray Sedigraph
Dﬁahcn HMethod
DDther

Audit Samples
[Sulfur Dioxide ORs per EPA M-&
OO»ides of Nit. Qfs per EFA M-7A
Qether Q0ther

Source Information

1)

2)

3

4)

Type of Sogurce: %oiler 0 Asphalt Flant 0 Incineratar [ Drver
Other

Fuel: JCcal [ Wood ] Gas [j Dil [J RDF [J Other .

Is sarple combustible? No [J Yes
Does sample need special handling? No [] Yes If yes, explain

S—-278RRRR
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MrTHOD 101A—DEITERMINATION OF PARTICU-
LATE AND Gasrous Mrmcomy EMOssions
FROM SIKwWaGE SLUDGE INCINERATORS
Meth. 101A

Introduction

This method Is similar to Method 101,
except acldic potassium permanganate solu-
tion is used instead of acidic iodine monoch-
loride for collection.

1. Applicability and Principle

1.1 Applicability. This method applies to
the determination of particulate and gase-
ous mercury (Hg) emissions from sewage
sludge incinerators and other sources as
specified in the regulations.

1.2 Principle. Particulate and gaseous Hg
emissions are withdrawn Isokinetically from
the source and collected in acidic potassium
permanganate (EMn0.) solution The Hg
collected (In Lthe mercuric form) Is reduced
to elemental Hg, which is then aerated from
the solution into an optical ecell and meas-
ured by atomic absorption spectrophoto-
metry.

2. Range and Sensitivity

2.1 Range. After Initial dilution, the
range of this method iz 20 to 800 ng Hg/ml.
The upper limit can be extended by further
dilution of the sample.

2.2 Sensitivity. The sensitivity of the
method depends on the recorder/spectro-
photometer combination selected
s Interfering Apents

3.1 Sampling. Exceszive oxidizable organ.
jc matter In the stack gas prematurely de-
pletes the KMn0, solution and thereby pre-
vents further collection of Hg.

3.2 Analysls. Condensation of water
vapor on the optical cell windows causes a
positive Interference.

4. Precirion

Based on eight palred-train tests, the
within-laboratory standard deviation was es-
timated to be 4.8 ug Hg/ml in the concen-
tration range of 50 to 130 ug Hg/m"*

5. Apparatus

5.1 Sampling Train and Sample Recov-
ery. Same as Method 101, Sections 5.1 and
5.2, respectively, except for the following
variations:

5.1.1 Probe Liner. Same as Method 101,
Section 5.1.2, except that If a fliter is used
ahead of the impingers, the tester must use
the probe heating sysl.em to minimize the
condensation of gaseous Hg

5.1.2 Flter Holder (Opr.lon.l.l) Borosll-
cate glass with a rigid stainless-steel wire-
screen filter support (do not use glass frit
aupports) and a sllicone rubber or Teflon
masket, designed to provide a positive seal
against leakage from outside or around the
filter. The flter holder must be equipped
with a flter heating system capable of

P1. 61, App. B, Meth. 101A

maintaining a temperature around the filter
holder of 120 = 14" C (248 = 25" P) during
sampling to minimize both water and gase-
ous Hg condensation. The Lester may use &
filter In cases where the stream contains
large quantities of particulate matter.

5.2 Analysis The apparstus needed for
analysis ts the same as Method 101, Sections
5.3 and 5.4, except as follows:

5.2.1 Volumetric Pipets. Class A; -, 2-, 3-
. 4. 5-, 10-, and 20-ml.

522 Gradusted Cylinder. 25-mlL

5.2.3 Steam Bath.

6. Reapenls

Use ACS reagent-grade chemicals or
equivalent, unless otherwise specified.

4.1 Sampling and Recovery. The reagents
used in sampling and recovery are as fol-
lows.

6.1.1 Water. Deionized distilled, meeting
ASTM Specifications for _Type 1 Reagent
Water—ASTM Test Method D1183-T7 Un-
corporated by reference—see §61.18). If
high concentrations of organic matier are
not expected to be present. the analyst may
eliminate the EMnO, test for oxidizable or-
ganic matter. Use this water in all dilutions
and solution preparations. ]

8.1.2 Nitric Acid (HNO,), 50 Percent (V/ .
V). Mix equal volumes of concentrated
HNO, and deionized distilled waler, being
careful to slowly add the acid to the water.

4.13 Silica Gel. Indicating type, 8- to 18-
mesh. If previously used, dry at 173° C (350°
P) for 2 br. The tester may use new silica
gel as received.

6.1.4 Filter (Optional). Glass fIber fliter,
without organic binder, exhibiting at least
§9.05 percent efficiency on 0.3 um dlocty]
phthalate smoke particles. The tester may
use the fliter in cases where the gas stream
contains large quantities of particulate
matter, but he should analyze blank [{iters
for Hg content.

415 Sulfuric Acid (H.S0O.), 10 Percent
(V/V). Add and mix 100 ml of concentrated
H,SO. with 900 ml of deionized distilled
water.

6.1.6 Absorblng Solution, 4 Percent
EMnO, (W/V). Prepare fresh dafly. Dis-
solve 40 g of KMnO. in sufficient 10 percent
H,SO. to make 1 liter. Prepare and store in
glass bottles to prevent degradation

62 Analysis. The reagents needed for
analysis are listed below:

8.2.1 Tin (Il) Solution. Prepare fresh
dally and keep sealed when not being used.
Competely dissolve 20 g of tin (1I) chloride
Lor 25 g of tin (II) sulfate] crystals (Baker
Analyzed reagent grade or any other brand
that will give a clear solution) In 25 m) of
concentrated HCl. Dilute to 250 ml with
delonized distilled water. Do not substitute
HNO,. H,SO., or other strong acids for the
HCl.
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8.2.2 Sodium Chloride—Hydroxylamine
Solution. Dissolve 12 g of sodium chloride
and 12 g of hydroxylamine sulfate (or 12 g
of hydroxylamine hydrochloride) in deion-
ized distilled water and dilute to 100 mL

8.2.3 Hydrochloric Acid (HCD., 3 N.
Dilute 87 ml of concentrated HCI to 100 ml
with deionzed distilled waler (slowly add
the HC] to the water).

6.24 Nitric Acid, 15 Pereent (V/V).
Dilute 15 ml of concentrated HNO, to 100
m! with delonized distllled water.

8.2.5 Mercury Stock Solution, 1 mg Hg/
ml. Prepare and store all mercury standard
solutions in borosilicate glass containers.
Completely dissolve 0.1354 g of mercury (I1)
chloride in 75 ml of deionized distlled
water. Add 100 ml] of concentrated HNO,,
and adjust the volume to exactly 100 ml
with deionized distllled water. Mix thor-
oughly. This solution Ls stable for at lemst 1
month.

6.2.6 Intermediate Mercury Standard So-
lution, 10 ug Hg/m!. Prepare fresh weekly.
Pipet 5.0 ml of the mercury stock solution
(Section 8.2.5) into a 500-ml volumetric flask
and add 20 ml of 15 percent HNO, solution.
Adjust the volume to exactly 500 ml with
delonized distilled water. Thoroughly mix
the sojution.

8.27 Working Mercury Standard Solu-
tion. 200 ng Hg/ml. Prepare fresh daily.
Pipet 5.0 ml from the “Intermediate Mercu-
ry Standard Solution” (Section 6.2.6) Into a
450-m) volumetric flask. Add 5 ml of 4 per-
cent KMnO, absorblng solutiop and 5 m! of
15 percent HNO,. Adjust the volume to ex-
actly 250 ml with delonized distilled water.
Mix thoroughly.

- 6.2.8 Potassium Permanganate, 5 Percent
(W/V). Dissolve 5 g of KMnO,. In delonized
distilled water and dilute to 100 ml.

. 0.'.2.9 Filier. Whatman No. 40 or equiva-
ent.

9. Procedure

7.1 Sampling. The sampling procedure is
the same as Method 101, except for changes
due to the use of EMnO, instead of 1C1 ab-
sorbing sclution and the possible use of &
filter. These changes are as follows:

7.1.1 Preliminary Determinations. The
preliminary determinstions are the game as
those given in Method 101, section 7.1.2.
except for the absorbing solution depletion
algn. In this method, high oxidizable OFgan-
ic content may make It Ilmpaossible to sample
for the desired minirum time. This prob-
lem is tndicated by the complets bleaching
of the purple color of the KMnO. solution.
In these cases. the tester may divide the
sample run into two or more subruns to
Insure that the absorbing solution would
not be depleted. In cases where an excess of
Water condensation is encountered. collect
two runs to make one sample.

- . -l " » - - ----.-..J

7.1.2 Preparstion of Sampling Traln The
prepanation of the gampling traln & the
same as that given In Method 101, section
7.1.3, except for the eleaning of ihe glass-
ware [probe, Illter holder (If used), im-
pingers. and connectors) and the charging
of the first three impingers. In this method,
clean all the glass components by rinsing
with 50 percent HNO,, tap water. 8N HCI,
tap water, and finally dejonized distilled
water. Then place 50 ml of 4 pereent
KMnO., in the first Impinger and 100 ml in
each of the second and third impingers

If a filter is used, use s pair of tweerers—to
place the fliter in the fliler holder. Be sure
o center the fliter and place the gasket in
proper position to prevent the sample gas
stream from by-passing the fliter. Check the
fliter for Lears after assembly is completed.,
Be sure also Lo set the filter heating system
at the desired operating temperature after
the sampling train has been assembled.

7.1.3 Bampling Train Operation In addi-
tion to the procedure given in Method 101,
section 7.1.5. maintain a
around the fiter (if applicable) of 120"+ 14"
C (248 =25 P).

7.2 Sample Recovery. Begin proper clean-
up procedure as soon as the probe b re-
moved froln the stack at the end of the ;am-
pling period. Allow the probe to cool When
it can be safely handled. wipe off any exter-
nal particulate matter near the tip of the
probe nozzle and place s cap over it. Do not
cap off the probe tip tightly while the sam-
pling train is cooling because the resultant
vacuum would draw liquid out from the tm-
pingers.

Before moving the sample train to the

tleanup aite, remove the probe from the
train, wipe off the gllicone grease, and cap
the open outlet of the probe. Be careful not
to lose any condensate that might be
present. Wipe off the zilicone grease from
the impinger. Use elther ground-glass stop-
pers, plastic caps, or serum ecaps to close
these openings.
. Transfer the probe, impinger amembly.
and (if applicable) filter assembly to a clean-
up area that is clean, protected from the
wind, and free of Hg contamination The
ambient alr in laboratories located o the
immediate vicinity of Hg-using facllities is
not normally {ree of Hg contamination

Inspect the train before and during assem-
bly. and pote any abnormal conditions.
Treat the sample as follows: .

7.2.1 Container No. 1 (Impinger, Probe.
and Filter Holder). Use a graduated eylin-
der; measure the liquid in the first three im-
pingers to within =1 ml. Record the volume
of liquid present (e.g., see Figure 53 of
Method 5 in part 80 of 40 CFR). This infor-
mation is needed to calculate the moisture
content of the effluent gas. (Use only grad-
usted cylinder and glass storage bottles that
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have been precleaned as in section 7.1.2.)
Place the contents of the first three im-
plngers into a 1000-ml glass sample bottle.

(NoTE: If a filter is used. remove the filter
from its holder. as outlined under "Contain-
er No. 3 below.)

Taking care that dust on the outside of
the probe. or other exterior surfaces does
not get Into the sample, quantitatively re-
cover the Hg (and any condensate) {rom the
probe nozzle, probe fitting, probe liner and
front half of the fliter holder (if applicable)
as follows: Rinse these components with a
total of 250 to 400 ml of fresh 4 percent
KMnO, solution; add all washings to the
1000-m! glass sample bottle; remove any re-
sidual brown deposits on the glassware
using the minimum amount of 8 N HC] re-
quired; and add this HCl rinse to this
sample container.

After all washings have been eollected in
the sample container, tighten the lid on the
container to prevent leakage during ship-
ment to the laboratory. Mark the height of
the fluid level to determine whether leakage
occurs during transport. Label the container
to clearly identify its contents.

7.2.2. Container No. 2 (Silica Gel). Note
the color of the indicating silica gel to deter-
mine whether it has been completely spent
and make a notation of its condition. Trans.
fer the silica gel from its impinger to its
original contsiner and seal. The tester may
use as aids a funnel to pour the silica gel
and a rubber policeman to remove the sllica
gel from the impinger. It is not necessary to
remove the small amount of particles that
may sdhere to the impinger wall and are
difficult to remove. Since the guin in weight
Is to be used for molsture calculations, do
not use any water or other liquids to trans.
fer the sllica gel. If a balance is available in
the field, weigh the spent silice gel (or sllica
gel plus Ilmpinger) to the nearest 0.5 g
record Lthis weight.

7.2.3 Container No. 3 (Fliter). If a fliter
Was used, carefully remove it from the filter
holder, place it in a 100-m] glass sample
bottle, and add 20 to 40 ml of 4 percent
EMnQ.. If it Is necessary to fold the fliter,
be sure that the particulate cake Is inside
the fold. Carefully transfer to the 150-ml
sample bottle any particulate matter and
filter fibers that adhere to the {lter holder
gasket by using a dry Nylon bristle brush
and a sharp-edged blade. Seal the contalner.
Label the container to clearly identify Its
contents. Mark the height of the Nuld level
to determine whether leakage ocrurs during
transport.

7.2.4 Container No. 4 (Filter Blank) If a
filter was used. treat an unused filter from
the same filter lot used for sampling In the
same manner as Container No. 3.

7.25 Contalner No. 5 (Absorbing Solu-
tion Blank). For a blank. place 500 ml of 4

P1. 61, App. B, Meth. 101A,

percent KMnO, absorbing solution In a
1000-rn] sample bottie. Seal the container.

7.3 Sample preparation. Chech lgquid
level In each contaliner to see if liguid was
lost during trunsport If a bpoticeable
amount of leakage occurred. either void the
sample or use methods subject to the ap-
proval of the Administrator to account for
the losses. Then {ollow the procedures
below.

7.3.1 Containers No. 3 and No. 4 (Filter
and Filter Blank). If a filter was used, place
the contents, including the filter, of Con-
tainers No. 3 and No. 4 in separate 250-m)
beakers and heat the beakers on a Stream
bath until most of the liguid has evaporat.
ed. Do not take to dryness. Add 20 ml of
concentrated HNO. to the beakers, cover
Lthem with a glass, and heat on s hot plate
at 70° C for 2 hours. Remove {rom the hot
plate and filter the solution through What.
man No. 40 {ilter paper. Save the filtrate for
Hg analysis. Discard the filter.

7.3.2 Container No. 1 (Impingers, Probe,
and Filler Holder). Filter the contents of
Container No. 1 through Whatman 40 fliter
paper to remove the brown MnQ, precipi-
tate. Wash the filter with 50 ml of 4 percent
KMnOQ, absorbing solution and add this
wash to the filtrate. Discard the filter. Com-
bine the flitrates from Containers No, 1 and -
No. 3 {if applicable}, and dilute to a3 known
volume with deionized distilled water. Mix
thoroughly.

7.3.3 Contalner No. 5 (Absorbing Bolu-
tion Blank). Treat this container as de-
seribed in section 7.3.2. Combines this flitrate
with the {litrate with Container No. 4 and
dilute to a known volume with delonized dis-
tilled wrter. Mix thoroughly.

7.4 Analysis. Calibrate the spectrophoto-
meter and recorder and prepare the calibra-
tlon curve as described In sections &1 and
8.2. Then repeat the procedure used to es-
tablish the callbration curve with appropri-
ately sized aliquots (1 to 10 ml) of the sam-
ples (Irom sections 7.3.2 and 7.3.3) untf] two
consecutive peak heights agree within +3
percent of their average value. 1f the 10-ml
sample is below the detectable limit, use a
larger aliquot (up to 20 ml). but decrease
the volume of water added to the aerstion
cell sccordingly to prevent the solution
volume {rom exceeding the capacity of the
aeration bottle. If the peak maximum of a
1.0-ml aliquot is off scale, further dllute the
original sample to bring the Hg concentra-
tion into the callbration range of the spec-
trophotometer. If the Hg content of the ab-
sorbing solution and filter blank is below
the working range of the analytical method,
use zero for the blank.

Run a blank and standard st least after
every five samples to check the spectropho-
tometer calibration: vecalibrate as peces-
sary.
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It is also recommended that at least one
sample from each stack lest be checked by
the Method of Standard Additions to con-
firm that matrix effects hlve not interfered
in the analysis.

8. Calidbration and SLnndard.!

The calibration and standards are the
same as Method 101, Section 8. except for
the following variations: ’

8.1 Optical Cell Heatlng System Calibra-
tion. Same as Method 101, Section 8.2,
except use a 25-ml graduated cylinder to
add 25 ml of delonized distilled water W the
bottle section of the aeration cell.

8.2 Spectrophotometer and Recorder
Calibration. The mercury response may be
measured by either peak height or peak
areas. (NoTe: The temperature of the soiu-
tion affects the rate at which elemental Hg
is released from a solution and. consequent-
ly. it affects the shape of the absorpton
curve (area) and the point of maximum ab-
sorbance (peak height). To obtain reproduc-
ible results, all solutions must be brought Lo
room temperature before use.) Set the spec-
trophotometer wave length at 251.7 nm and
make certain the optical eell is at the mini-
mum temperature that will prevent water
condensation.

Then set the recorder scale as follows:
Using & 25-m] graduated cylinder. add 25 ml
of deionized distilled water to the senation
cell bottle and pipet 5.0 ml of the working
mercury standard solution into the aeration
cell. (Notr: Always add the Hg-containing
solution to the aeration cell after the 25 ml
of deionized distilled water.) Place a Teflon-
coated stirring bar in the bottle. Add 5 ml of
the 4 percent KMnO. absorbing solution fol-
lowed by 5 ml of 15 percent HNO, and 5 ml
of 5§ percent KMnQO, to the seration bottle
and mix well. Now, attach the bottle section
to the bubbler section of the aeration cell
and make certain that (1) the aerstion cell
exit arm stopcock (Figure 101-3 of Method
101) is closed (so that Hg will not prema-
turely enter the optical cell when the reduc-
ing agent is being added) and (2) there is Do
flow through the bubbler. Add 5 ml! of
sodium chloride hydroxylamine in 1-ml in-
crements untll the solution is colorless. Now
add 5 ml of tin (II) solution to the serstion
bottle through the side arm, and immediate-
ly stopper the side arm. Stir the solution for
15 seconds, turn on the recorder, open the
aeration cell exit arm stopcock,. and immedi-
ately Initiate serstion with continued stir-
ring. Determine the maximum ahsorbance
of the standard and set this value to resd 0
Percent of the recorder full scale.

8. Calculations

8.1 Dry Gas Volume, Volume of Water
Vapor and Molsture Content, Stack Gas Ve-
locity, 1sokinetic Variation and Acceptable
Results, and Determination of Compliance.
Bame as Method 101, sections 6.1, 9.2. 8.3,

40 CFR Ch. | (7-1-91 Edition)

9.6, and 0.7. respectively, except use data ob- '

tained from this test.

$.2 Total Mercury. For each source
sample, correct the average maximum ab-
sorbance of the two consecutive samples
whose pesk heights agreed within =3 per-
cent of their average for the contribution of
the field blank. Then calculate the total Hg
content in ug in each sample. Correct for
any dllutions made to bring the sample Into
the working range of the spectrophoto-
meter.

9.3 Mercury Emission Rate. Calculate
the Hg emission mate R in g/day for contin-
uous operations using Equation 181A-1. For
eyclic operations, use only the time per day
each stack is in operation. The total Hg
emission rate from & source will be the sum-
mation of results fror all stacks

R m,,v,A.(86.400x10°9
= K
[Vawsr+ Vo T, /P.)
Eg. 101A-1
Where:

mg, = Total Hg content in each smple, pug.

v, = Average stack gas velocity, m/sec (fps).

A, = Btack cross-sectional ares, m"(ft".

88.400 = Conversion factor, sec/day.

10* = Conversion factor, g/u8.

V_...; = Dry gas sample volume at standard
conditions, corrected for leakage (if
any), m*(ft".

Veing = Volume of water vapor at standard
conditions, m" (ft".

T, = Absolute average stack gas tempera-
tare, "K ("R).

P, = Absoluie stack gas pressure, mm Hg
{in. Hy).

K = 0.3858 "E/mm Hg for metric units.
= 17.64 'lenz!or!:nslhhunlts.
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APPENDIX G

CALCULATION EQUATIONS
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CALCULATION EQRATIONS

METHOD 2

T
s(av
v, - ss.e8c (1/4Ap)avg V '?;'ifl

P
= 528 s
Qg = 6001 -B) v Al s(;:;)) (5.5

4.995 Qs d Gd

w5

RH* = 100 (vp,, 0.0003641 P (T, = T .))/vpyqp

* =
Bas RH{vp, 4 ) /P,
. 4.585 x 1072 Ps¥
Ts {avg)

*Alternate equations for calculating moisture content from wet bulb and
dry buld data.




SYMBOLS
Cross sectional area of stack, SQ. FT.
Cross sectional area of nozzle, 5Q. FT.
Water vapor in gas stream, proportion by volume
Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack gas,
wet basfis, GR/ACF

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF

Excess air, percent by §01ume

Dry test meter correctfion factor, dimensionless
Specific gravity (relative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g - mole.
Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g, mo1é.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. {uncompensated)

Stack static gas pressure, IN. WC.

G-2

|

i



:
\

RH

Tdp

Tm{avg)

Tg(avg)

Tstd

¥Ptdb

Absolute pressure of stack gas, IN.MG.
Standard absolute pressure, 29.92 IN. HG.
Actual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate corrected to standard
conditions, DSCFM

Relative humidity, I

Dry bulb temperature of stack gas, OF

Wet bulb temperature of stack gas, OF
Absolute average dry gas meter temperature, OR
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 OF)
Total sampling time, min,

Total volume of liquid collected in impingers and
silica gel, ml

Volume of gas sample as measured by dry gas meter, CF

Yolume of gas sample measured by the dry gas meter
corrected to standard conditions, DSCF

Yolume of water vapor in the gas sample corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vapor pressure at Tg4n, IN. HG.




YPtwh

3H

AP

Vapor pressure at T.y, IN. HG

Average pressure differential across the orifice
meter, IN. WC.

Velocity pressure of stack gas, IN. WC.

Dry test meter correction coefficient, dimensionless

Actual! gas density, LB/ACF
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METHOD 3

CALCULATION EQUATIONS

100(!02 - ).5% C0)

= 0.44(ZC02) + 0.32 (%02) + 0.28 (%N2 + XC0)

g (1-B8,) +0.18B

Vu(std)

Valstd) ¥ 'm(std)




METHOD 5

CALCULATION EQUATIONS

P + AH/13.6

bar
v = 17.65V_~v ( )
m(std) m Tm(avg)
VH(Std) = 0.0472 VIS
B - vw(std)
WS Vw(std) * vm(std)
T v
PV R B (T -8]
15.43 M
c > = _v__E
S m(std)
272.3 M
c o 3 b Ps
3 Ts(avg)' “w(std’ Vm(std))
= -3
(mp)1 8.5714 x 10 Cs Qs,d
1.3228 x 1072 M_ A
(), = N —
n
)y v (),
fp 7
G-6
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SYMBOLS
Cross sectional area of stack, SQ. FT.
Cross sectional area of noiz1e, SQ. FT.
Water vapor in gas stream, proportion by volume
Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack gas,
wet basis, GR/ACF

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF

Excess air, percen. by volume

Dry test meter correction factor, dimensionless
Specific gravity (relative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g - mole.
Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g, mole.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. {uncompensated)

Stack static gas pressure, IN. WC.




Pstd

Qs ,d

RH

Tdb

Tm{avg)

Ts(an)

Tstd

VPtdb

Absolute pressure of stack gas, IN.HG.
Standard absolute pressure, 29.92 [N. HG.
Actual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate corrected to standard
conditions, DSCFM

Relative humidity, %

Dry bulb temperature of stack gas, OF

Wet bulb temperature of stack gas, OF

Absolute average dry gas meter temperature, ©R
Absolute average stack temperature, OF
Standard absolute tepperature. 528 OF (68 Or)
Total sampling time, min.

Total volume of liquid collected in impingers and
silica gel, ml

Volume of gas sample as measured by dry gas meter, CF

Yolume of gas sample measured by the dry gas meter
corrected to standard conditions, DSCF

Volume of water vapor in the gas sampie corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vapor pressure at T4p, IN. HS.
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VPtwb

3H

AP

Vapor pressure at Typ. IN. HG

Average pressure differential across the orifice
meter, IN. WC.

Velocity pressure of stack gas, IN. WC.

Dry test meter correction coefficient, dimensionless

Actual gas density, LB/ACF




Mercury Mass Balance

NSP - SHERCO

Units 1&2

Run Coal Ffeed
TPH LB/HR

1 764 1528000

2 775 1550000

3 766 1532000

Unit 3

Run Coal Feed
TPH LB/HR

1 490 980000

2 494 2988000

3 503 1006000

Mercury in Coal Sample

Potential
Hg Emissicn Rate
LB/HR
0.138
0.140
0.138

Potential
Hg Emission Rate
LB/HR
0.0882
0.0889
0.0805

0.09 ug/kg 9.00E-08 1b/1b
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