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ABBREVIATIONS
ACFM actual cubic feet per minute
cc (ml) cubic centimeter (milliliter)
DSCFM standard cubic foot of dry gas per minute
DSML dry standard milliliter
DEG-F (F) degrees Fahrenheit
DIA, diameter
FP finished product for plant
FT/SEC feet per second
9 gram
GPM gallons per minute
GR/ACF gra+ns per actual cubic foot
GR/DSCF grains 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, inches of water
LB pound .
LB/DSCF pounds per dry standard cubic foot
LB/HR pounds per hour
LB/10’8TU pounds per million British Thermal Units heat input
LB/MMBTU pounds per million British Thermal Units heat input
LTPD long tons per day
Mw megawatt
mg/DSCM milligrams per dry standard cubic meter
microns {(um) micrometer
MIN. minutes
ng nanograms
ohm-cm ohm-centimeter
PM particulate matter
PPH pounds per hour
PPM parts per million
ppmC parts per million carbon
ppm,d parts per million, dry
Ppm, w parts per million, wet
‘pot parts per trillion
PSI pounds per square inch
SQ.FT. souare feet
ug micrograms
v/v percent by volume
w/w percent by weight
< < (when following a number) .

Standard condittons are defined as 68 °F (20 °C) and 29.92 IN. of mercury
pressure.

111




Jeff cole, RTI, says this is a dry bottom boiler, aécording 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 January 31, 1992 Interpoll Laboratories personnel conducted an
alr toxics emission study on the No. 2 Boiler at the Northern States Power
Company (NSP) Black Dog Plant located in Burnsville, Minnesota. On-site
testing was performed by D. Van Hoever, E. Trowbridge, C. Mosser, J.
Bergstrom and R. Aschenbach. Coordination between testing activities and

plant operation was provided by Jim Paris of NSP.

The No. 2 Boiler is a 137 MW Foster-Wheeler Atmospheric Fluidized
Bed Combustor (AFBC)} boiler built in 1954 and converted to AFBC in 1986.
It is equipped with 12 Detroit Stoker flipper feeders and has an
economizer and air preheater, It has a steaming capacity of 1.039 KLB/HR
of superheated steam. Particulate emissions are controlled by a primary
{(Research Cottrell 6-section) and secondary (Belco/GE 6-section)
electrostatic precipitator. The boiler 1is alsc equipped with a Joy
Mechanical Dust Collector. Cleaned flue gas from Units 1, 2, 3 and 4 is
exhausted to the atmosphere by means of a steel liner which has an
interna® diameter of 22’'-6" at the test port elevation {Units 1, 3 and 4
were off-1ine during these tests). At the time of these tests Unit 2 was
firing 100% Western coal (blend of Antelope and Northern Anteiope) and was

operating on an inert bed.

An EPA Multi-Metal Modified Method 5 (4M5) sampling train was used
to isokinetically collect solid and vapor phase trace metais at the Stack
test site. The samples were collected and analyzed as per the EPA Draft
Method "Methodology for the Determination of Metals Emissions in Exhaust
Gases from Stationary Source Combustion Processes®, The aerosol or solid
phase trace metal samples were collected on Pa11f1exRType 2500 QAT ultra
pure filters. The vapor phase trace metals were collected in an all glass
impinger train. The first and second impingers each contained 100 cc of
a mixture of 5% HNOiand 10t+§02. The third and fourth impingers contained
100 cc of a mixture of 4% KMnO, and 10% H,S0,. These impingers collect any

elemental mercury which might penetrate the first two impingers.
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The recovered four-part samples were peturned to the laboratory
where the probe rinse, filter and nitric acid impinger catch were
combined, dissolved in acid (including the quartz filter) and analyzed by
Inductively Coupled Argon Plasma Emission Spectrometry (ICP}. In some
cases, samples were reanalyzed by graphite furnace atomic absorption
spectrometry for greater sensitivity. The permanganate mercury catch and
an aliquot of the front half catch were each analyzed by cold vapor atomic
absorption spectrometry (CV/AA}. Two field-biased blanks were collected
and recovered at each test site and analyzed for trace metals with the
field samples. The probe rinse and filter catch were conditioned and
analyzed gravimetrically prior to processing so that the total particulate

weight could be determined.

The combined particulate and trace metal samplings performed at the
ESP Inlet test site was performed using a modified EPA Method 17 sampling
train designed to sampie sites with high particulate Jocadings. The
samples were collected using an out-stack stainless steel filter holder
equipped with a special high efficiency stainless steel filter thimble.
The sample gas passes through a pig ta‘l stainless steel nozzle directly
into the filter. After sampling is completed and the end-of-the run leak
check performed, the samplie train is turned on again at 0.75 c¢fm and the
nozzle and filter holder tapped while sampling ambient air. This step
carries any flyash deposited inside the nozzle into the filter holder.
The filter thimble 1s then removed; returned to the Jaboratory;
conditioned to remove free moisture and weighed which completes the
gravimetric analysis. Samples for elemental analysis are obtained by
bouncing the filter thimble on a hard surface which releases the entire
filter cake from the mirror-like SS filter thimble walls, Aliquots of
known weight are then taken for chemical analysis. No attempt is made to
recover the thin layer of flyash remaining on the surface of the filter,
since a more than adequate mass of flyash is recovered for chemical
analysis and since this layer of flyash is in close contact with the
stainless steel filter and might be contaminated to one degree or another

with chromium or nickel stemming from decompesition of the stainless steel




PN IR S - - - - - G Y- - I N BN TN SN

filtration substrate.

The Inlet sampling trains also included an ice-bath cooled impinger
train which contained four impingers (100 cc of acidified permanganate in
each of the first two; the third impinger serves as a trap and the fourth
contains desiccant). This impinger train collects the elemental mercury

vapor which passes through the filter.

PM-10 determinations were performed at the Stack test site using an
EPA M5 sampling train equipped with an eight-stage cascade impactor
attached to the instack end of the probe. The gold-plated plates were
coated with Apiezon H to minimize particle bounce off. Three
determinations and one control were performed in accordance with PM-10 SIP
Development Guideline USEPA - 450/2-86-001: Appendix C. Four separate
impactor sets were used to collect the samples. The samples were returned
to the laboratory, conditioned and weighed. The results were calculated
in accordance with the impactor manufacturers recommendations using the

provided 50% cut point calibration data.

Integrated flue gas samples were extracted simultaneously with each
of the above-referenced sample trains from the sampling train exhaust
ports using a specially designed gas sampling system as part of the
overall project quality assurance . Integrated flue gas samples were
collected in 44-1iter Tedlar bags housed in a protective aluminum housing.
After sampling was complete, the bags were sealed and returned to the
laboratory for Orsat analysis. Prior to sampling, the Tedlar bags are
leak checked at 15 IN.HG. vacuum with an in-l1ine rotameter. Bags with any

detectable inleakage are discarded.

The combined particulate and trace metal testing at the ESP Inlet
was conducted from 10 test ports on the ESP Inlet Ducts. Each test run
was 120 minutes in duration. Testing on the Stack was conducted from four
test ports oriented at S0 degrees. These test ports are located
approximately 9.8 stack diameters downstream of the breeching inlet and
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7.2 diameters upstream of the stack exit, A 12-point traverse was used to
extract representative trace metals samples. Each traverse point was
sampled ten minutes for the combined particulate and trace metals runs to
give a total sampling time of 120 minutes per run. A four-point traverse
was used for PM-10 (cascade impactor) testing. Each traverse point was

sampled 30 minutes to give a total sampling time of 120 minutes per run,

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

supporting information are presented in the appendices.
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2 SUMMARY AND DISCUSSION
2.1 Total Particulate Material

The results of the toral particulate material iass raie
determinations performed at the No. 2 Boiler ESP Inlet and Stack are
presented in Tables 1 and 2. The average mass rates and removal

efficiencies were as follows:

Mass Rate (LB/HR) Removal

Run No, {Inlets) (Stack) Efficiencv (%)
1 3155 22.3 99.29
2 4281 24.8 g9.42
3 3089 _25.2 99,18
Avg. 3508 24.1 99.30

In reviewing the particulate mass rate determinations, it should be
noted that the sum of the dry standard volumetric tlow rates messured at
ti'> ESP Inlet test site was 17 - 21% higher than those at the Stack test
site. This is not unexpected. The Stack test site is aerodynamiczlly
ideal for gas velocity measurements fnasmuch as the gas stream flow is
undisturbed for more than eight stack diameters upstream ensuring that the
flow lines are parallel to the stack walls. In the case of the Inlat
measurements, the test sites are generally less than one diameter
downstream of a flow disturbance and thus nonparallel flow is to be
expected. The S-Type pitot tube used in this work, always over estimates
the velocity pressure when the pitot tube is not facing directly into the

flow (angle of attack <> 0),
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2.2 Elemental Analysis

THe results of the elemental analyses performed on the flyash
samples collected at the ESP Inlets and the Stack have been used together
with the flue gas sample volumes to calculate exhaust gas concentrations
of each of the 24 elements of interest (See Table 3). The elemental

concentrations are presented for each of the three two-hour test runs at

- both the ESP Inlets and Qutlet. Table 4 presents the same results except

in LB/10%BTU.

Elemental mass flow rates entering and leaving the ESP have been

calculated from the individual element exhaust gas concentrations and the
volumetric exhaust gas flow rates. These results are given in Table 5.
Mass flow rates of elements entering the ESP were calculated using the
volumetric flow rates at the inlet site. Removal efficiencies for each
element were calculated where possible using the average mass rates at the
ESP Inlets and OQutlet. The results of these calculations are also
presented in Table 5. Elemental removal efficiencies are in good
agreement with the total particulate removal efficiencies. Elements that
are very volatile and/or not collected efficiently by the electrostatic

precipitators exhibit lower removal efficiencies.

The results of the elemental analyses performed on the flyash
samples were also used to calculate flyash composition {(See Table 6}. 1In
the case of major and minor elements, the results are reported as the
corresponding mineral form expected to exist in the fiyash as is custom in
mineral ash analyses. This data shows that the analyses performed
accounted for almost 100% of the total composition of the samples in the
case of the Inlet sampies and 68 - 69% in the case of the of the Stack
samples. Silicon, a major component of flyash was not analyzed for in the

case of the Stack samples nor was sulfur or carbon.
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~ Tabie 3. Rosults of the January 1992 Yrace Metal Determinations Performed at the No.
2 Boiler ESP Inlet and Stack at the NSP Black Dog Plant in Burnsvilile,
Minnasota.
— Concentration (ug/Nmz}
Run 1 Run 2 Run 3

Element Inlet Stack Intet Stack Inlet Stack
ATuminum 194000 804 266000 593 201000 1010
Antimony 3.58 <.48 4.66 <.46 5.28 <.46
Arsenic 36.8 .45 47.6 .47 32.7 .13
Barium 13400 41.3 18700 49.2 137C0 52.6
Beryllium 7.15 <.023 11.6 «.023 6.21 <.023
Boron 1410 70.8 1730 7.7 1410 64.5
Cadmium <5 3.08 <7 5.01 <5 4,38
Calcium 473000 3090 616000 3530 521000 3839
Chreaium 115 4.37 159 B8.60 117 2.94
Copper 427 10.6 . 516 15.7 381 8.64
Iron 106000 740 135000 800 101000 873
Potassium 7120 <55.2 8640 g2.8 7219 §8.5
Megriesium 83700 538 108000 626 81850 635
Ma 1ganese 237 4.04 348 4.74 24! 6.21
Molvbdeniim 2¢.0 4.92 27.5 10.4 20.5 3.87
Sodium 38100 639 51600 757 4170C 621
Hickel 147 28.7 187 36.3 144 T.62
Lead 63.7 37.8 62.0 242! 69.5 &6
Selerium 15.4 .48 16.2 .23 4.4 .34
Strentium 8370 42.8 10700 50.1 8282 H5.8
Yanadium 515 3.34 €70 3.34 514 3,32
Zing 281 93.3 329 7¢.8 228 35.5
Mercury 2.02 2.22 3.88 2.04 2.60 £.28
Silver <4.79 <.46 <6.63 <.585 <4 .21 <.48
Sulfur 115G5C - 2E€00C - 113000 -
Silicon 272CC0 - 392000 - 286000 -
SG: - 11800G - 126000 - 11602¢
Hote:



" Table 4. Results of the January 1992 Trace Metal Determinations Performed at the No.
2 Boiler ESP Inlet and Stack at the NSP Black Dog Piant in Burnsville,
Minnesota.

Emission Factor (1B8/10%BTU)

Run 1 Run 2 Run 3

Element Inlet Stack Intet Stack Inlet _Stack
Aluminum 1.86x10"!  9.76x10% 2.57x100  1.18x10”?  1.87x10  1.20x10°
Ant imony 3.42x107% <5.57x107  4.49x10%  <5.47x107  4.s0x10f  <5.44x10”
Arsenic 3.52x10°  5.41x107  4.s9x10°  5.53%x107  3.04x10°  5.06X107
Bar{um 1.28X102  5.01x10° 1.s0x10%  5.e6X107 1.27x107  6.26X10°
Beryllium 6.85x10°% <2.79x10%  1.11x10%  <2.74x10%  6.43x10%  <2.72x1070
Boron 1.35x1077  B.s9x10° 1.67x107  9.25x10° 1.31x107  7.67x107F
Calcium 4.59x100  3.75x107  s.9s5x10!  4.20x107  4.sax10t  4.32x10°°
Cadmium <4.59x10°%  3.73x10% <6.40x10%  1.07x207% <a.47x20% 5210007
Chromium 1.10x10%  s5.30x10%  1.sax10t  1.02x107  1.o9x10!'  3.a9x10°t
Copper a.o8x10t  1.20x107° a4.esx10t  1.63%10° 3.sex10t  1.03x107
1ron 1.o1x10t s.eex10! 1.30%x100  g9.s2xiot 9.37xi0t 1.04x107
Potassium 6.82x107 <6.59x107  8.34x107  9.85x10° 6.71x10°  8.16X107
Magnesium g.o1x10?  6.s2x10  1.04x10?%  7.eax10  7.s61x10?  7.57x10™
Manganese 2.27x107t  4.90x10%  3.3ex10t s.eaxiof  z.zoxi0t s.11x107f
Molybdenum  2.11X107° §.97X10°7" 2.66X107°  1.24X107° 1.91x107  4.61x10%
Sodium 3.64x10°%7  7.75x107%  4.sex10t  g9.oox10t  3.sexi0t  7.six10®
Nickel 1.40x10°%  3.48x10 1.eox10?  4.32x10%  1.33x10  o.ooxio
Lead 5.10X10°  4.50X107° 5.g8x10” 2.87x10 . 4ex10”7  5.55x107
Selenium 1.48X107°  S5.57x1077  1.56X107  2.74X107  1.34x10°  4.03x107
Strontium 8.01x107 s.18x10”° 1.03x10?  s.97x107%  7.70%100  6.84X107°
vanadium a.03x10  4.05x10°  s.a6x10t  3.97x10f  4.78x10  3.esx107f
Zinc 2.a5x107%  1.13x10f  3.a7xot ela3xi0” z.io0xi0t 4L3axi0
Mercury 1.94x10°%  2.e9x10%  3.72x10%  2.42x10”  2.42v10% 2.s9x107
Silver <4.59X10°% <5.57X1077 <6.40X10%  <5.a7Xx107 <4.47x10°  <5.44x107
sulfur 1.10x10°! - 1.a1x10t -~ 1.08x10" -
Silicon 2.61X10™! - 3.78X107! - 2.66X10°} -
$0, - 1.43x10" - 1.50x107! - 1.38x10"
Note:

sutfur could nat be amalyzed in the ESP Qutlet flyash samplas since the firct two ispingers in the 4M5 sampling train
centain 102 H, 0, which retains 50,. Thus the suifur results reported f4r the Stack test site refiects the sue of the sulfup
in the flyash as well as the sulfur in the S0, emissions.

Silizon was not analyzed in the ESP Outlet flyash sapples since the ERA eethodology requires dissalution of the filter
vhich is pure §i0,.

fi: Tids Vead exission factor is an artifact.

1n
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'Tab1e 5. Results of the January 1992 Trace Metal Determinations performed at the No. 2 Boiler ESP

i Inlet and Stack at the NSP Black Dog Plant in Burnsville, Minnesota.
Mass Flow (LB/HR}

I Run 1 Run_ 2 Run 3 Avg. Removal
Element Inlet Stack Inlet Stack Inlet Stack Eff. (%w/w)

]

' Aluminum 256 1.05 339 1.29 255 1.33 99.57
Antimony 0.00473 <0.0006 0.00593 <0.0006 0.00670 <0.0006 89.63
Arsenic 0.0486 0.000584 0.0606 0.000603 0.0415  0.000559 98.84

'Bar‘ium 17.7 0.0541 23.8 0.0639 17.4 0.0691 99.68
Beryllium 0.00946  <0.00003 0.0147  <0.00003 0.00877 <0.00003 99.73
Boron 1.86 0.0927 2.20 0.101 1.78 0.0847 95.24
Cadmium <0.006 0.00403 <0.008 0.0117 <0.006 0.00575 NA
Calcium 634 4.05 785 4,59 661 4.76 99. 135
Chromium 0.151 0.00573 0.203 0.0112 0.148 0.00386 95,87

lCopper 0.564 0.0139 0.657 0.0177 0.483 0.0113 97.48
Iron 140 0.969 171 1.04 128 1.15 99,28

. Potassium 9.47 <0.07 11.0 0.107 9.15 0.0901 99.58
Magnesium 111 0.704 137 0.812 104 0.835 99,33
Manganese 0.313 0.00529 0.443 0.00615 0.314 0.00895 98.09

i Molybdenum 0.0291 0.0064 0.0351 0.0135 0.0261 0.0051 72.26
Sodium 50.3 0.837 £5.7 0.983 53.0 n,829 98.43

¢ Nickel 0.194 0.0376 0.238 0.0471 0.182 0.0100 84,57

l Lead 0.0842 0.0496 0.0789 0.314!!} 0.0882 0.0613 35.67
Selenium 0.0204  0.000602 0.0206 0.000299 0.0183  0.000445 97.73
Strontium 11.1 0.0560 13.6 0.0651 10.5 0.0733 99.45

i vanadium 0.681 0.00437 0.853 0.00434 0.653 0.00436 99. 40
Zinc 0.345 0.122 0.418 0.0920 0.287 0.0479 75.02

1 Mercury 0.00268 0.00290 0.00490 0.00265 0.00330 0.00297 21.72

. Silver <0.006 <0.0006 <0.008 <0.0006 <0.006 <0.0006 NA
Sulfur 152 - 152 - 152 -

' Silicon 360 - 499 - 363 -

- 362 - 356 - 334

l Hota:

Sulfur could not be amalyzed in the ESP Qutiet flyash samples simce the first two impingers in the 4MS sampling train contain 10 K,0,
which retains 50, . Thus the sulfur results reported for the Stack test site reflects the sur of the sulfur in the fiyash as well as the
sulfur in the S0, emissicns.

»

l S:hcon vas not analyzed in the ESP Outlet flyash samples since the EPA methodology requires dissolution of the filter vhich is pure Sig, .
l (1} This Tead epission rate is an artifact, and as such has been excluded in the remova) efficiency calculations.
NA - Net Applicable, not detected values at inlet make remova) efficiency meaningless.

11
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Table 6. Summary of the Flyash Composition Calculations Based on the Flyash Sample Analytical
Results from the January 1992 Trace Metals Emission Test on the No. 2 Boiler at the NSF
Black Dog Plant in Burnsville, Minnesota.

Fly Ash Compsition (3 w/w)

Run 1 Run 2 Run 3
Element Inlet Stack Inlet Stack Inlet Stack
A1,0, 15.34 11.00 15.14 11.81 15.80 11.91
As,0; 0.00 0.00 0.00 0.00 0.00 0.00
B,0, 0.19 1.65 0.17 1.58 0.19 1.30
Bao 0.63 0.33 0.52 0.35 0.64 0.37
BeO 0.00 0.00 0.00 0.00 0.00 0.00
Ca0 27.98 31.34 26.03 31.10 30.36 31.66
Cdo 0.00 0.03 0.00 0.06 0.00 0.03
Cr,0, 0.01 0.05 0.01 0.08 0.01 0.03
Cu0 0.02 0.10 0.02 0.11 0.02 0.07
Fe,0, 6.32 7.66 5.80 7.20 6.00 7.79
K,0 0.36 <0.48 0.31 0.63 0.36 0.52
MgO 5.80 6.46 ‘5,37 6.53 5.64 6.58
Mn,0, 0.01 0.04 0.01 0.04 0.01 0.06
MoO, 0.00 0.05 0.00 0.10 0.00 0.04
Na,0 2.14 6.24 2.09 6.42 2.35 5.31
NiO 0.01 0.26 0.01 0.29 0.01 0.06
PbO 0.00 0.30 0.00 1.64 ©.00 .31
SO, 11.99 - ’ 10.99% - 11.74 -
SeQ, 0.00 0.00 0.00 0.00 0.00 0.00
8ig, 24.38 - 25.24 - 25.45 -
Sb,0, 0.00 0.00 0.00 0.00 0.00 0.00
Sro 0.41 0.37 0.38 0.37 0.41 0.41
V,0; C.04 0.04 0.04 0.04 0.04 0.04
Zn0 0.01 0.84 0.01 0.55 0.01 0.28
HgO 0.00 0.01 0.00 0.01 0.00 0.01
Ag,0 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 98.01 68.31 94.56 69.97 101.34 67.91

sulfur could mot be amalyzed in the ESP Qutlet flyash samples since the First tue jwpingers in the 4K5 sampling train
centain 10% Ky 0, which retains So,. Thus the sulfur results reported for the Stack test site reflects the sumof the sulfur
in the flyash as well as the suifur in the $0, emissions. :

Silicon was rot aralyzed i the ESP Qutlet fiyash samples since the P4 methodology requires dissolution of the filter
which is pure §i9,,

12
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2.3 PM-10

The results of the PM-10 Constant Sampiing Rate {CSP} determinations
are summarized in Table 7. The total particulate emission rate averaged
15.2 LB/HR using the CSR PM-10 sampling train. The size distribution

results obtained from the in situ aerodynamic size classifications (See

‘Section 3.3) indicate that about 86.8% by weight of the flyash particies

have diameters less than 10 microns. The PM-10 emission rate averaged
13.2 LB/HR,

Table 7. Summary of the PM-10 Measurements Performed at the No. 2
Boiler Stack at the NSP Black Dog Plant 1in Burnsville,

Minnesota.
Run 1 Bun 2 Run 3 Avg,
Total mass rate (LB/HR) 15.5 14.0 16.2 15.2
$ s 10 um 95.0 B6.5 75.0 86.8
PM-10 mass rate (LB/HR) 14.7 12.1 12.8 13.2

13
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2.4 BTEX

The results of the benzene, toluene, ethyl benzene and xylene

{BTEX) determinations are presented in Table 8.

the exhaust gases from the No. 2 Boiler.

14
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Table 8. Summary of the Results of the January 31, 1992 BTEX Determina-~
tions on the Unit 2 Stack at the NSP Black Dog Plant in
Burnsville, Minnesota.

Concentration Emission Rate

Test /Run {ppm,d} (LB/HR)

3/1 Benzene <0.02 <0.1
Toluene <0.02 <0.1

Ethyl Benzene <0.02 <0.1

Xylene <0.02 <0.1

3/2 Benzene <0,02 <0.1
Toluene <0.02 <0.1

Ethyl Benzene <0.02 <0.1

Xylene <0.02 <0.1

3/3 Benzene <0.02 <0.1
Toluene <0.02 <0.1

Ethyl Benzene <0.02 <0.1

Xylene <0.02 <0.1
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2.5 Conclusions

No difficulties incurred in the field or in the laboratory analysis
of the flue gas samples which could not be solved. Based on these facts
plus a complete review of all of the data, it is our opinien that the
results reported herein are accurate and closely reflect the actual values

which existed at the time the test was performed.

16
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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 particulate and PM-10 results and
the trace metals sampling data. Preliminary measurements including test
port locations are given in the appendices.

The results have been calculated on a personal computer using
programs written in Extended BASIC specifically for source testing cal-
culations. EPA-published equations have been used as the basis of the
calculation techniques 1in theses programs, Emission rates have been

calculated using the product of the concentration times flow method.

17
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Results of QOrsat and Moisture Analyses
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Test No. 1
Na. 2 Boiler ESP Inlet

Results of Orsat & Moisture Analyses

19

Run 1
Date of run 01-31-92
Dry basis (orsat)
carbon dioxide............ 12.00
OXYIeN . . .. i it i it nansarnnnn 7.60
carbon monoxide........... 0.00
nitrogen. . ...... i 80.40
Wet basis (orsat)
carbon dioxide............ 11.00
OXYGEN, . it it v s e a . €.97
carbon monoxide........... 0.00
nitrogen. ... ..t einnnnn. 73.68
water vapor..........cc0.. 8.35
Dry molecular weight.,,..... 30.22
Wet molecular weight..,...... 29.20
Specific gravity............ 1.009
Water mass flow...... {LB/HR) 90143
FO 1.108

Labs Report No.
Northern States Power -
Burnsville,

Run 2

01-31-

11

80,

10.

73.

3Q.

29.

92

.90

.70

. 00

40

B4

.02

.00

26

.89

21

13

1.006

94151

1.109

2-3496

Black Dog
Minnesota

Methods 3 & 4(%v/v)

Run 3

01-31-

12.

80.

11.

72.

30.

29.

92

40

.20

.00

25

.53

.00

82

.30

27

13

1.008

98736

1.105%
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Test No.
Unit No.

Results

Date of

Northern States Power -
Burnsvilie,

1
2 Stack

of Orsat & Moisture Analyses

run

Dry basis (orsat)

carbon dioxide....veenaeoun

oxygen

--------------------

carbon monoxide...........

Nitrogen. .. ..ot nnosne

Wet basis (orsat)

carbon dioxide............

oxygen

--------------------

carbon monoxide...........

Nitrogen. ..ottt enconnsans

water vapor........ce0n

ODry molecular weight........

Wet molecular weight........

Specific gravity............

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

FO

20

Interpoll Labs Report No. 2-3496

Run 1
01-31-92

10.40

80.20

73.65

29.92

28.95

1.000

88407

1.117

8lack Dog
Minnesota

--Methods 3 & 4(sv/V)

Run 2
01-31-92

10.20

80.10

73.55

25.96

28.98

1.001

87693

1.103

Run 3
01-31-92

10.20

80.20

73.93

29.94
29.01
1.002

84427

1.115
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Interpoll Labs Report No. 2-3496
Northern States Power - Black Dog
Burnsville, Minnesota

Test No. 2
Unit No. 2 Stack - Control (Run G}

(Particle Sizing)
Results of Orsat & Moisture Analyses—--—-—- Methods 3 & 4(%¥v/v)

Date of run 01-31-92

Dry basis (orsat)

carbon dioxide............ 0.00
Lo O o = 0.00
carbon monoxide........... 0.00
nitrogen................ . 100.00

Wet basis (orsat)

carbon dioxide............ 0.00
OXYORNM . oy et e et et 0.00
carbon monoxide........... 0.00
nitrogen. . ..... oo eeenn 91.57
water Vapor....eeevesnoaas 8.43
Dry molecular weight........ 28.00
Wet molecular weight........ 27.16
Specific gravity............ 0.938
Water mass flow...... {LB/HR)} 0.00
FO 0.000

21
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Interpoll Labs Report No. 2-3496
Northern States Power - Black Dog
Burnsville, Minnesota

Test No. 2
Unit No. 2 Stack

(Particle Sizing)

Results of Orsat & Moisture Analyses----- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 01-31-92 0l-31-92 01-31-92

Dry basis (orsat)

carbon dioxide............ 9.50 9.60 5.60
OXYOCM o v vttt ot a s e sananans 10.40 10.20 10.30
carbon monoxide...... .00 0.00 0.00 0.00
Nitrogen............ceu00sn 80.10 80.20 80.10

Wet basis (orsat)

carbon dioxide............ 8.70 8.83 8.83
OXYOeN . . s i vt vttt 9.52 9.38 9.47
carbon monoxide........... 0.00 0.00 0.00
nitrogen.........civen 73.32 73.73 73.65
water vapor............ ... 8.47 8.07 8.05
Dry molecular weight........ 29.94 29.94 29.95
Wet molecular weight........ 28.93 28.98 28.99
Specific gravity............ 0.999 1.001 1.001
Water mass flow...... (LB/HR) 0.00 0.00 0.00
FO 1.105 1.115 1.104

22




il e T e B e
:

-

T

3.2 Results of Particulalz Determinations
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Interpoll Labs Report No. 2-3496
Northern States Power - Black Dog
Burnsville, Minnesota

- —‘ _— -’ -J n -

Test No. 1
No. 2 Boiler ESP Inlet

Results of Particulate Loading Determinations

o ——

Run 1 Run 2 Run 3

Date of run 01-31-92 01-31-92 01-31-92
Time run start/end..... {HRS) 850/1101 1150/1424 1500/1708
Static pressure...... (IN.WC) -10.20 -10.20 -10.20
Cross sectional area (SQ.FT) 132.25 132.25 132.25
Pitot tube coefficient...... .840 . 840 .840
Water in sample gas

condenser............. (ML)} 0.0 0.0 .0

impingers.......... {GRAMS) 167.0 175.0 200.0

desiccant.......... {GRAMS) 41.0 43.0 30.0

total......ciee... (GRAMS ) 208.0 218.0 230.0
Total particulate material.. .

.......... collected(grams) 7.2804 5.9118 7.1961
Gas meter coefficient....... 0.985% 0.96859 0.3959
Barometric pressure.. {(IN,HG) 29.31 29.31 29.31
Avg. orif.pres.drop..(IN.WC} 2.72 2.64 2.67
Avg. gas meter temp..{DEF-F) 88.7 893.2 96.4
Volume through gas meter...

at meter conditions...(CF) 113.90 112.50 113.50

standard conditions. (DSCF) 107.61 105.41 105.74
Total sampling time....(MIN) 120.00 120.00 120.00
Nozzle diameter......... {(IN) .250 . 250 .250
Avg.stack gas temp .. {(DEG-F) 267 267 267
Volumetric flow rate........

actual.............. (ACFM) 555094 545244 546149

dry standard....... {DSCFM) 352635 344205 343215
Isokinetic variation..... (%) 88.7 99.1 99.7
Particulate concentration..

actual............ (GR/ACF} 0.66288 0.915680 0.65964

dry standard..... {GR/DSCF) 1.04388 1.45095 1.05009
Particle mass rate...(LB/HR) 3155.192 4280.756 3089.180
F-factor ....... {DSCF/MMBTU) 9780 9780 9780
Emission factor...(LB/MMBTU) 2.292 3.210 2.238

24




Interpoll Lahs Report No. 2-3496
Northern States Power - Black Dog
Burnsvilie, Minnesota

N e T

Test No. 1
Unit No. 2 Stack

Results of Particulate Loading Determinations------- Method 5

Run 1 Run 2 Run 3
Date of run 01~-31-92 01~-31-92 01-31-92
Time run start/end..... (HRS) 85071155 1150/1405 1500/1710
Static pressure...... {IN.WC) -1.10 -1.10 -1.10
€ross sectional area (SQ.FT) 397.61 397.61 397.61
Pitot tube coefficient...... . 840 . 840 . 840
Water in sample gas

condenser. .. ...ocnc.a. (ML) 0.0 0.0 0.0

impingers.......... {GRAMS) 125.0 122.0 120.0

desiccant.......... {GRAMS) 20.0 23.0 19.0

total. ..ot ie e {GRAMS) 145.0 145.0 139.0
Total particulate material..

.......... collected(grams) 0.0365 0.0410 0.0415
Gas meter coefficient....... 1.0083 1.0083 1.0083
Barometric pressure..{IN.HG) 29.04 29.04 29.04
Avg. orif.pres.drop..(IN.WC) 1.37 1.36 1.39
Avg. gas meter temp..(DEF-F) 59.8 59.8 60.7
Volume through gas meter...

at meter conditions...(CF) 77.04 77.00 77.57

standard conditions. (DSCF) 76.82 76.78 77.22
Total sampling time....{MIN) 120.00 120.00 120.00
Nozzle diameter......... (IN) . 365 . 365 .365
Avg.stack gas temp ..{DEG-F) 243 244 244
Volumetric flow rate,.......

actual.. i ivensen {ACFM) 530518 526854 530187

dry standard....... (DSCFM) 354118 351097 354635
Isokinetic variation..... (%) 99.0 99.8 99.4
Particulate concentration...

actual....o.rieene (GR/ACF) 0.00489 0.00549 0.00554

dry standard..... (GR/DSCF) 0.00733 0.00824 0.00829
Particle mass rate...{(LB/HR) 22.254 24.796 25.207
F-factor ....... (DSCF/MMBTU) 9780 9780 9780
Emission factor...{(LB/MMBTU) 0.020 0.022 0.023

25




-H- -_

N . ‘

E N > I W

N

3.3 Results of PM-1C Determinations

26




Interpoll Labs Report No. 2-3496
Northern States Power - Black Dog
Burnsvilie, Minnesota
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Test No. 2

Unit No. 2 Stack - Contrcl {Run 0Q)

(Particle Sizing)

Results of Particulate Loading Determinations

Date of run 01-31~-92
Time run start/end..... {HRS) 856/ 956
Static pressure...... {(IN.WC) -1.10
Cross sectional area (SQ.FT) 397.61
Pitot tube coefficient...... . 840
Water in sample gas

condenser. .. ..o a.. (ML) 0.0

impingers.......... {GRAMS) 26.0

desiccant.......... (GRAMS) 12.0

total.........¢o.n {GRAMS) 38.0
Total particulate material..

.......... collected(grams} 0.0000
Gas meter coefficient....... 0.99%53
Barometric pressure . (IN.HG. 29.04
Avg. orif.pres.drop..(IN.WC) 0. 35
Avg. gas meter temp..(DEF-F) 57.9
Volume through gas meter,.

at meter conditions...(CF) 19.67

standard conditions. (DSCF) 19,46
Total sampling time,...(MIN) 60.00
Nozzle diameter......... {IN) .263
Avg.stack gas temp .. (DEG-F) 240
Volumetric flow rate........

actual........ueein (ACFM) 836121

dry standard....... {DSCFM) 358325
Isokinetic variation..... (%) 95.5

27
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Northern States Power

Test No. 2
Unit No. 2 Stack

(Particle Sizing)

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. ... .. 0. (ML)
impingers.......... {GRAMS)
desiccant.......... (GRAMS )
total.............. {GRAMS)

Total particulate material..
.......... collected(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)

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

Volumetric flow rate........
actual.............. {ACFM)
dry standard....... {DSCFM)

Isokinetic variation..... { %}

Particulate concentration...
actual.....coeeeeen {GR/ACF)
dry standard..... {GR/DSCF)

Particle mass rate...{(LB/HR)

23

Run 1
0l1-31-92

1028/1128

-1.10
397.61
.840

56.

0.
24.
80.

QOO0

0.0132

0.9993
29.04
G. 38
62.0

41.48
40.71
120.00

.263
243

543723

361715

98.9

0.00333

0.00501

15.534

Burnsville,

Run 2
01-31-92

1250/1455

-1.10
397.61
. 840

0.
56.
20.
76.

o000

0.0119

0.9%93
29.04
0.39
63.8

41.75
40.84
120.00

.263
244

543556

362725

98.9

¢.00301

0.00451

14.026

Interpol)l Labs Report No. 2-3496

Btack Dog

Minnesota

--Method 5

Run 3
01-31-92

1515/1720
-1.10

397.61
.840

0.01359

0.9993
29.04
0.36
63.8

40.16
3g.28
120.00

.263
244

520285
347370
99.4
0.00364
0.00546

16.246
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Results of the Particle Size Distribution Determination

Interpecll Labs Report No. 2-3456
Northern States Power - Black Dog
Burnsville, Minnesota

Sample Identification: No. 2 Boiler Stack - January 31, 1992
Cascade Impactor Sampling
Assigned Density: 1.00 g/cc
Run 1} Run 2 Run 3

Stage um ¥ > um > um ¥ >
Preimpactor 12.0 3.63 12.0 12.73 12.0 21.02
1 7.6 8.47 7.6 15.58 7.6 22.39
2 4.6 13.62 4.6 15.75 - 4.6 23.54
3 3.0 25.34 3.0 27.05 3.0 33.04
4 1.85 37.37 1.85 41.37 1.85 45.50
L} 1.20 58.85 1.20 66.08 1.20 64.72
6 0.74 83.51 0.74 B7.77 0.74 87.04
7 0.43 95.69 0.43 94.72 0.43 98.49
um Aerodynamic equivalent diameter in microns
% > Relative cumulative frequency - percent by mass

of aerosol with diameters greater than stated

size

29
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RESULTS OF FUEL ANALYSES
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INTERPOLL LABORATORIES INC.
Fuel Laboratory

{612} 786-6020
03-10-1992
Client: NSP/BLACKDOG
Laboratory Log Number: 5282-73-1202

Sample Identification: COAL NO. 2 COMPOSITE 1/31/92
(Blend of Antelope & Northern Antelope)

Ultimate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 27.22
Ash 7.95 5.79
Carbon 74.27 68.36 49.75
Hydrogen 5.09 4.69 3.41
Nitrogen 1.15 1.06 0.77
Oxygen {(calculiated) 12.06 17.55 12.77
Sulfur 0.43 .35 0.29
Heating Value, BTU/LB. 12767 11752 8553

Respectfully submitted,

N T C'/L/\ \/— >

Jeannie F. O'Neil,
Manager

N B R W A - - AR R Bl

9696

Inorganic Chemistry Group

31
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INTERPOLL LABORATORIES, INC.
(612)786-6020

NSP/Black Dog
Laboratory Log No. 5282

Results of Trace Metals Analysis

Test: 1
Source: Units 2 Coal Composite
Test Type: Coal (Blend of Antelope & Northern Antelope)
Concentration in Sample {(ug/q)
Trace Metal Method
{Log No.) (5282-73)
Silver £PA 6010 < 0.03
Aluminum EPA 6010 5300
Arsenic EPA 7060 0.85
Boron EPA 6010 ' 29.3
Barium EPA 6010 47.0
Berylilium EPA 7091 0.27
Calcium EPA 6010 106100
Cadmium EPA 6010 < 0.13
Chromium EPA 6010 3.11
Copper EPA 6010 _ 14.6
Iron EPA 6010 2620
Mercury EPA 7470 < 0.0023
Potassium EPA 6010 243
Lithium SM 317A 1.22
Magnesium EPA 6010 1750
Manganese EPA 6010 5.27
Molybdenum EPA 6010 0.50
Sodium EPA 6010 1160
Nickel EPA 6010 4.59
Lead EPA 6010 2.34
Antimony EPA 7041 0.07
Selenium EPA 7740 0.28
Strontium SM 326A 172
Titanium EPA 6010 413
Vanadium EPA 6010 15.6
Zinc EPA 6010 8.74

Results are reported on an as received hasis with a mofsture
content of 27.22% and an ash content of 5.79%.
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APPENDIX A

VOLUMETRIC FLOW RATE DETERMINATIONS




Interpoll
Northern States Power
Burnsvilile, Minnesota

Test No. 1
No. 2 Boiler ESP Inlet

Results of Volumetric Flow Rate Determination

Date of Determination............
Time of Determination....... (HRS)
Barometric pressure....... {IN.HG)
Pitot tube coefficient...........
Number of sampling ports.........
Total number of points...........
Shape of duct.........v . e
Duct width........¢ccie.. (IN)
Duct length.................. (IN)
Duct area.....eivvsvasanan (SQ.FT)
Direction of flow................ -
Static pressure........... (IN.WC)
Avg. gas temp. ... vt (DEG-F)
Moisture content.......... (% V/V)
Avg. linear velocity..... (FT/SEC)
Gas density.............. ({LB/ACF)
Molecular weight...... (LB/LBMOLE)
Mass flow of gas.......... {LB/HR)
Volumetric flow rate.............
actual ..ot i e e e (ACFM)
dry standard............ ({DSCFM}

A-1

Labs Report No. 2-3496

- Black Dog

------- Method 2

01-31-82
810
29.31

.84

3

30
Rectangular
69

276

132.25

up

-10.2

264

68.7
.05283
30.22

1726786

544796
347799
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- APPENDIX B

LOCATION OF TEST PORTS
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APPENDIX C

FIELD DATA SHEETS

TABLE OF CONTENTS
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INTERPOLL LABORATORIES EPA METHOD 2

FIELD DATA

Job /Qjﬂ ékggiinse
Sourca-/fé_& é/g{gsp TenceT
Test _/ FRun @Date /-3t~
Stack 469 ¥ 276  1n.
Drv bulb °F
Manometer: W Reg. [0 Exp. 0 Elec.
Barometric pressure 2245/ in Hg
Static pressure —_ /8,2 in WC
Operators L. 7fuu/@A1045¢ —C ,MISSEL
Fitot NO.X!éE*-q Cp _. Y

: Farte daty /Ha

dimen.

Wet bulb =F

T ——

s

78 —

¢

a9 4

!

A

= T
= ~

Schematic of
t=m——————=—(Cross Section

== aamp = 4

oy

Traverse Fraction Distance Distance Velocity Temperaturel
FPoint of from Stack |from End of|Fressure of gas
No . Di ameter Walli (irm) Port (in) (in WC) {=F) |
z 7| Fort length: \__-;_'_-?/4/ in.{Time start:gg/po hrs
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INTERFOLL LAEORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

Job KI5P [ A 1 DOG Date /‘7_?/*2.)_ Test [/

Source 538 Tovcori No. of traverse points

Method = Filter holder: T« s~ ack Filter type: 5.5,
3.5,

Sample Train Leak Check:

Particulate Catch Data:

Fretest: ¢ 0.02 cfm at 13 in. Hg. (vac)
Fostest: -~ &£ cfm at /£ in. Hg. (vac)

No.s of filters used: Recovery solvent(s)
SS Ne, 23 [ acetone
)ﬁl other (s) dZﬁ‘gl
No. of probe wash bottles: -/
Sample recovered by: )k il

Condensate Data:

Weight (g)
Item
Final Tare Difference
Impinger No. 1 //M \

Impinger No. 3

Impinger No. 2 Re7 % v/ [ /6 7

Condenser .

Desiccant 7y 4 /Y23 ‘//

Total 4

Integrated Gas Sampling Data:

kag Fump No. (% Z Eox No. (/ Bag No. /

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

Fretest leak check: D ccrmin at /S in. Hg.

Time start: _ AYS 2 Hrs) Time end: //4J  (HRS)
Sampling rate: Qdo cc/min  Operator: f_;

S/N of Oz Analyzer used to monitor train outlet: l-).

CF~Q23
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INTERFOLL LABORATORIES EFA METHOD S/17 SaMPLE LOG SHEET

Job /V{/’/,g&aotplq' Date /~2/-F2. Test _/ FRun _=R
Source Aa 2 ég,il_(& [S‘/’__Z_?thf’ No. of traverse points T O

Method $S~¢a#4 Filter holder: g5 Fapskrep Filter type: =<

Sample Train Leak Check:

FPretest: (¢ 0.02 cfm at 15 in. Hg. {(vac)

Fostest: -~ _/} cfm at _sgin. Hg. (vac) NF

Particul ate Catch Data:

No.s of filters used: Recovery solvent(s)
SSs N&, ;Zé [ acetone '
B: other(s) -, C
No. of probe wash bottles: /
Sample recovered by: &7 ‘
Condensate Data:
Weight (g)
Item
Final Tare Difference
=
Impinger No. 1 /éHﬂ \

Impinger No. 3

Impinger No. 2 75 LY ( /75
2 .

Condenser \ .

Desiccant / y/ s gyg’ (7}3

Total

<)<

Integrated Gas Sampling Data:

Eag Fump No. é’ ‘Z Eox No. 9_‘ Bag No. s

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

Fretest leak check: 2 cec/min at /35 in. Hg.

Time start: //5/ (HRS) Time end: /Y235  (Hrs)

: Pl
Sampling rate: ¢ & cc/min Operator: &/

S/N of Dz Analyzer used to monitor train outlet: /X

CF-Q23
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INTERFOLL LAKORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

Job ;'/ [tz Da Date d-;/:f,ZTest /  Run |
Source 22 & LS LAIE* No. of traverse points Z I

Method §§ &4 Filter holder: ZuVeLrep Filter type: _S5 &

Sample Train Leak Check: l]

Pretest: ¢ 0.02 cfm at 1S in. Hg. (vac)

Fostest: ~ 19 ctm at s& in. Hg. (vac) & l]

Particulate Catch Data: '
No.s of filters used: Recovery salvent(s) l '
S S A, 2p [ acetone .
B{ other (s) ~
Na. of praobe wash bottles: 1
Sample recovered by: l R
"
Condensate Data: l
- : ) Weightig) -
Item l 'L‘
L . Final Tare Difference
Impinger No. 1 ’
pins [ 20 : ‘
Impinger No. 2
pinger No S0 00 (| Re O
Impinger No. 3 ) ’
Condenser ~ / .
Desiccant /-?L Q( /35’( 32
i Total ;_:-::-.:;—.::.—.—;;—:—:-::.—..—..—.:..—_—::_—.— Q? 27

Integrated Gas Sampling Data:

Eag Fump No. _é Z Box No. Z Bag No. z

Eag Material: S-laver Aluminized Tedlar Size: 44 L

Fretest leal checks &  ccrain at 7% in. Hg.

Time start: /(&Z (HRS) Time end: /7’7 ({HRS?

-—
Sampling rate: &< cc/min QOperator: f/

S/N of Oy Analyzer used to monitor train outlet: _£ 2~

CF-023
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INTERPOLL LABORATORIES EPA METHDD 22 FIELD DATA SHEET

Job 2157 Begel bot

Source Vw:r ao. o Stack

Test _/ FRuns_/-3 Date __J-31-9%
Stack dimen. 70 IN.
Drv bulb °F Wet bulb_ ____ =F
Manometer: & Rea. O Exp. [ Elec.
Barometric pressure 294 in Hg
Static pressure A in WC

AVt + F-RBiR(Tacin

Operators
.’ . Schematic of
Fitot No. [H/5-8 Cp L4 b——————— Crpss Section =—=—=—x
et ~5e
Upr& _
——— — e ————————
Traverse Fraction Distance Distance Velocity Temperaturel
Foint af from Staclk |[from End of l|Fressure of ogas
MNo. Diameter Wall (in) Fort (in) (in WC) (=F)
smri|Port length: (- in.{iTime start: hrs
I 4%
92 sz
26.49 %5.0)
1
3
é. |
y
4
N ;
P
| — N B
it Temp. meas. tool & S/N: iTimE end: hrs
Boor nolhing= reg. mancmeter; S= mganded; E = electronic S5-392.1




INTERFOLL LAERORATORIES EFA METHOD 5/17 SAMFLE LOG SHEET

n

Job wsrt / Besce Do Date ¢-3/-T%  test / Run
Source Sorr T % B No. of traverse points /3
Hethod Y7y Filter holder: _7¢cf¢<”  Filter type: 3.52° fuie Feix

Sample Train Leak Check:

Pretest: ( 0.02 cfm at 15 in. Hg. (vac)
Fostest: .02 cfm at _ 4/  in. Hg. (vac) ]

FParticulate Catch Data:

No.s of filters used: Recovery solvent(s)
\ [ acetone
g other(s 1S
No. of probe wash bottles: [ 2-
Sample recovered by: Dy

Condensate Data:

k Weight (g) _
Item

l;i Final Tare Difference
Impinger No. 1 J9s ys+ §-0 ]
Impinger No. 2 $q = “2S ilto
Impinger No. 3
Condenser
Desiccant 135S [33s 6.9
Total spSusosssesssmsssmsas] ,YS

Integrated Gas Sampling Data:

Eag Fump No. %-/& Eox No. + Eag No. /

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

Fretest leak check: -9 cc/min at /S in. Hg.
Time start: O2SCO  (HRS)  Time end: A/ 55 (HRS)
% o L2

Sampling rate: &O cc/min Operator: MNE + D5
S/N of Dz Analyzer used to monitor train ocutlet: _EE

CF-023

S-0046RR
c-12

y |
1!
y !
1
I

—

o

I

£

P ]

'\



HLE00-S

__ﬁﬁ_:_a__ Zh5r v || FOTEIN[RRUARA[ATAAND ﬁ:ﬂu_ﬁﬁ TRUTA £5 7 wo|SHUTRA08] 9g0 &L : *Al| 72/ - 0| SHELOGRLF]
(557/)
79/ 85| 7 _ e 1822 | os7 | tFR2 o8 3.3‘“.__3&._ s0/° s INE ezl |t
\..Q\= gSs 29 £S5 |sS7 | T52 Ah? =\n¥ st ooty ool )7 "5 Xz : ¢
Te\__ LS e, €S | 552 TS7 | $A2 R oellhA (O b! “09%¢ o) z ‘
23/l s 1 29 (s [Asz | 25z | gFr2 fs-s|wass||hA/ |om1: HB I5¢ <ot |1
o7 | as 29 | §s (b2 | ssz | Rht |S5msss|FA/ [0 1 57785¢ wer |
ol | 8BS | 9 | 5 [ssz | 052 | T o 8 gesslloss | s he "95¢ 7 R
T gz | 57 || o2 | 75T 197 | T ot pews|lre/ |S9° bl “Ihe % __1¢
T/ ES | 59 | < [aez | 1ST | bz | stpmefond [colt 12 "nhe se  |&
77 < | 572 5 | 552 05T e h2 |ls-dinwreffhAi/ (OT1” ~) CIhg w3 |2
Lo/ 5 ST INEE [ osz | ssZ | sk [o £ Estes|s ) S’ R tes st |z
_u_q.a\ + < 59 : 25 | 952 752 | Ar7 __m.m ..._._izm\, / YAk Q2 hee ok ;
o s | A7 | s | 55T | 157 |=1Z &5 [seussfRA] [ |48 "1ee sy |-V
o7 s 159 |1 |52 | hSz |02 jo3 __a.m;z\hm._ ot e99°87% i
ol |95 B | he |10 [ 857 | s 0 _c.TNM__.N.m.. o |49 AT 5o & ™
Jcar |l 7S | o Re [BE7 | esT (1At (s &[oerefpr/ |51V st "12¢ o5 |2 O
oo/ | 25 |17 (| SE [+Sz | Ssz [ er2 s fwasibr/ [52) oA "8I Sh e
O.Q\ﬂ S$S s || 58 o997 | 95T | A7 S & |rsisiis 0l o) 20°S1% oA |y ;
7| 55 |57 || 55 [bst | s5z | ehz |ssstrs|Lr] [su- |56 "D s P9
007 S5 (29 | 5% | 352 | €5z |tFz ||s€[svzs| b1l Jool-  [I5}' @0 of 1€
[ 757 | -5 59 * S5 857 [252 | kT |og e <10 [So | RF "S0¢ st |2
54 |75 =2 | 95 [¥5z [ 957 [ 1-FZ Jop kews]ae™l [ s ¢S "TOg ot |t
Sb 5L o9 % |bsz | 957 | £hT (o9 fepb2f2r/ 00 gl bkl 2R
sph | zs [+ 26 b5z | 077 | PAT || S8 stz 1A Joll” M Sbe 14 |
o7 15 | IS (| 95 [ 172 | bsz | ¢/ |adlpun|cs/ |st)~ Zt "1 ST e
_ﬁﬂuﬁ TAAN0ED | FHRENTY _m%ﬁ WOERNA[ AN NA [ 3OO AUR [ TVUD ) AWAIN( TAARIAN | BRWAREAN ¢ e Hes £ )| FRIAREITTI
—...::: ELYELE ___:._u_.__._-.ml-. weag | 44039 | qanq [ an ,tl,“..m:_..:‘ Qanv ey ...h:."a “”"nsﬂ. ift,._..l.._m"-l..l
—._._.:mt__ o (44 uhwa_a._.g-._ _.uc> “.m _.._."_ua __._“_.._n_,_.... apdnng :.____m..__._m .“.P:m_m:
A e S e I e e g e —— __l,wq.mul L e e

297 43 S5V Tt 4nid gS FHFE  aaayniedg doq Sy ) Jsad o
- A-Swh  13In5UIva G314 S, fONTAR Va3 §319GIVNaaYT TIeda3 I




INTERFOLL LAEORATORIES EFA METHOD S5/17 SAMFLE LOG SHEET

Job w3/ fescic Gop pate /-39 test !/ Run
Source VA A, o No. of traverse points {1
Method — Y Filter holder: _7CFiu.d _ Filter type: _252° fowecia

Sample Train Leak Check:

Fretest: ¢ ©0.02 cfm at 135 in. Hg. (vac)
Fostest: .oo0cfm at /3 in. Hg. (vac)

Particulate Catch Data:

No.s of filters used: Recovery solvent{(s)
[ acetone
& other(s) Yl 4
No. of probe wash bottles: A
Sample recovered by: -

Condensate Data:

-~ 1
_ o | weight (g) I
B Item
FL . Final Tare Difference
‘Impinger No. 1 7/95 4/?0 Z.o
Impinger No. 2 Lob Yg.;’. //9”_) {
Impinger No. 3 ’
Condenser
Desiccant /(350 /Set >3
L _—
Total grEmsssseasessasannann| /Y5O
Integrated Gas Sampling Data:
Eag Fump No. B-lc  Eox No. + Bag No. 2

Eag Material: S-laver Aluminized Tedlar Size: 44 L

Fretest leak check: _-u @ cc/min at /S in. Hg.

Time start:s //.S'/-) (HRS) Time end: -‘zoz; (HRS)

Sampling rate: 2o ce/min Operator: D I@ZZUMJJ-)

S/N of Oz Analyzer used to monitor train outlet: _-%

CF=-0Il3
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INTERFOLL LAEBDRATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job rS$P/ Boerecw Cob Date 7 4/-72 Test [ FRun s
Source Up 1 T Mo & No. of traverse points /1

Method _ 7% Filter holders: T5kcen Filter type: 382" Priukefe

Sample Train Leak Checi:

Pretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: ~ _.¢92 cfm at /35 in. Hg. (vac) 4§

Particulate Catch Data:

No.s of filters used: Recovery solvent(s)
{ i acetone
§ other(s) Ypis

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

— PR
Weight (g}
Item -
Final Tare Difference
Impinger No. 1 L{Qb tf‘?d 2.0 1
Impinger No. 2 Lot \_lgq //f o

Impinger No., 3

Condenser .

Desiccant /370 ,}q l /9.0 |

Total gEEmERSSTRsESSassnaes / 3? o

Integrated Gas Sampling Data:

Bag Fump No. g'/é Eox No. :r-"‘ Eag No. 3

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

Fretest leak check: -0 @ cc/min at /S in. Hg.

Time start: 7599  (urs) Time end: /(0 (HRS)

Sampling rate: Z¢© cc/min Operator: D, g’k‘ﬂﬂ“?/\)
S/N of 0z Analyzer used to monitor train outlet: Q‘

CF-023

c-16 $-0046RR

|

[ Y

L

|



YLE00-S

__ﬁ:,___.: (a7 = wsy [RENOVNARTDAUIARRARRA[URNOURA[NOWRRRUDANLC] = 0o [ERUBARR [ pp ik = 0Af O/ ¢ awmﬁu_m..ua_ﬂ__
- . - mn\n\M
sON O LD E< (D52 [£52 | Fhz | ST pazs =717 | 977 |czs S 72/ | €
SO/ bs | 27| &5 [h5z | 9sz | hkz | SE|Foes [ [00]7 | bgezS S/7 1%
col b5 | 29| g | Rzl sz | Ahz | & [FFUS 82T Jogi” | 2% 475 o077 % |
sO/l " ES T £7 __ oA | ez | a5z | hht | B TR T {0zl | 7& €= S | <
| ha Lo VL9V Oh |Ssz | 952 | Sk || b [thus|gs( | oL/’ L s s o/ |3
SRS | €9 | OR |FEZT €352 | Shz | b [sors| oc’T | ah/? 00 0% sy T -G
Vo ES | £V || bs | &Sz | dsz | Ahw || £ [Wsos|zz’l | YorF 25'¢as ob | &
ﬂ.&: b | 47 L | 2SZ [ 262 | Az | &£ foFac) 2TT (o7 bh "5 S3 s
cor |7 b | £7 | 2c [ Ssz | J52 | 6hz |SZ|3=EE| ThT [ az/ oS bk of (=
2ol | bho | €9 | B¢ |52 {447 | 5hz | SZ|FPRa|| dF 7 [ aezl” 07 "hbF ST, |
el P [€ 2V b [ Tsz | 952 | hhz [ £ [#%A| 9A°1 |02/ 57 "obh ot |, _
SO/ PSS | TV | OC | @TZ 252 | hbhz | & PeBr| 25T [osl(” T £Sh SO -y
=Va BT RO 2 |25z | 552 | s+Z |oZ eesrlzz 7 ooy - K& "SBA @ 1S
s S | 99 gs | 952 | Wsz [ § A7 [lad [, S7/ [Sbe” S 9IS 55 ¢ _
3 .a\__ +5 s7 || 9 [ @sc | »sT | 1Az s+ [seF]|he ] Q- adph “Eth oS [z
g9/ TS5 | 59 | Q¢ |Est | sz | rA7 jlogprenibstl [ s1- | ¢ A Sk |
s |95 |72 || bs | 552 5T | spz foglsrr|sr?/ |onv LA Itk ok,
o/ || 2% | £7 s | ss2 1sz | srz2 [os Miﬁ___m; S o7 .m.?+ S 1 -5
-7 9% €9 | bs | 5z | €57 | fFZ ot b2 |1z T |cor”  |8S6 “haf %% s
£9/ | 58 | 79 | bs | 55¢ | 35z | P2 ok [ssrr Tzl Jool | op 19k || =2 |3 _
h A XS k) 7 [esr T sp7 o ressdeT IS [48:@5h P
- Y| s5 LS or | x5z | hsz | spz [og ferssHEET | St %S 3777,
7| zs 5 A a9z | S5¢ Skr7 a8 lsresplisr’? [or” Sh-tsh e/ )
_ Sl 15 $% || 9k 17 £$7 gh7 BS°S [erhrres-d STy al phA 5 P R
ﬂﬁa.ﬁ THgANGe| AAuaNd| TRUOTN | FHUBUY [ ANORURA | BUNT 62)[THU | HHwT9)|TTAOIAN | WMIIAANT | 0f - SAA [ Covs/) [WERATENAMY
cAsaty |[1007189 0) 70| hdeg | weaq an9dg | #44n33 J[Onnt] ctar || CInn1a] CInv e TER (i) | an
== C)ap )l seyan phay LEIRT! 100 pang
_=.a,-a o (FER anhhhah.acah L ‘YAl C14g r.;..u;a ;H“Hu_.> t“m}hﬁm au__a.“m:luuuuhuumu;
N e ey P T e e SR T, TR
T\to + 43 \.W:Mx\\, Tap -a_%aﬁnq%uqmqhng 7 aﬁl\l sanpnaadg ErY 237K/ \n\mQ 19

4338S Uivag 01314

S

Q0HI3N Y43
R ‘BN AN N B -EE SN S LS N B U W O EE

EETED P LEU R R R DEEE N ]

C-17




Interpoll Laboratories’

(&12;

786-6020

PM-10 TRAVERSE POINT SELECTION DATA SHEET

Job ASP Repcre Dog
Source (3 =2 Sy e
Test Y Run )
Date 1 -34~%3
Operator

selected
velacity

indicated calculations.

Fitct Tube No. &+3°b

Earcmetric pres. 29 ¢Y in.Hg.
Duct shape: K Round () Rectang.
Duct dimensions __ 2 7C.¢0 im.
Length of port Lwir X in.

FM-10 Guidelines require that the velocity at each of the four
traverse
pressure

points be within +/- 204, Record the
of the traversa paints and perform the
The values in the last column must

fall within range of 80 — 120.
Gas velocity ' 100 VP

Traverse Temp. Fressurs

Foint ~F VR ¢ VF Fava
B - (deg-F) (ins WCH

4 1 L,/ Syd (c3.3Y
5 ¢ 12 el 203.37
. - -

C ¢ i 3317 95.94
2/ e cHt2 9¢4.33

Hverages

%%mm&%ﬂuﬁ%ﬁm

——— — ——
- 3 352 s

fhe average velocity pressure to be

used Ffor the sizing run

may now be calculated from the following expression:

Traversa points on round ducts:

Distance from

the duct
Vistance from the

wall:
end ot port:

-
i

i/

Avu)

[
K

C-18
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INTERFOILL LABORATORIES EFA METHOD S5/17 SAMFLE LOG SHEET

Job L5 Beiacye Doc Date /-}i-gg Test <L Run D
Source Duwit =a S (O No. of traverse points ?’
Method 201 Filter holder: 35.S. Filter type: G.,LF.

-‘ - - "

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 15 in. Hg. {vacg)
Fostest: -~ (. O cfm at _§ in. Hg. (vac) I

Particulate Catch Data:

- -‘

( No.s of filters used: Recovery solvent(s)
CJ > 0 acetone
[} otheri(s)
I No. of probe wash bottles: C 1)
Sample recovered by:
| Condensate Data:
Weight (g}
Item
Final Tare Difference
| ———
Impinger N.. 1 ‘—)Sc & 26
Impinger No. 2
Impinger No. 3
Condenser
Desiccant /&({5/ /,-) 3(0 /3
E
Total

Integrated Gas Sampling Data:

Bag Fump No. 53.‘5 Eos No. élér Eag No. /

Eag Material: S-laver Aluminized Tedlar Size: 44 L

Fretest leak check: OO cc/min at /-7 in. Hg.
Time start: (85l {HRS) Time end: 2§50 (HRS)

Sampling rate: L0 ccs/min Operator: jodas
S/N of O2 Analyzer used to monitor train outlet: Z

CF-027

S-0046RR
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Interpoll Laboratories’
(6127 786-6020

BM=10 TRAVERSE POINT SELECTION DATA SHEET

Job _A5P  Beipcic Do Fitot Tube No. J3-

Source Uit Ne g S rsec 1< Barometric pres. .;30'4 in.Hg.
Test 2 Rurn / Duct shape: EKqund ) Rectana.
Date [~3; =P Buct dimensions >F70 in.
Operator Length of port S 75 in.

FM=10 Guidelines reguire that the velocity at each of the four
selected traverse points be within +/- Z2Z0%, Record the
valocity pressure of the traverse points and perform the
indicated calculations. The wvalues in the last column must
fall within range of 80 - 120.

| Gas Velocity 10C VR
Traverse Temp. Fressurs
Foint e /~F ST mee
(deg—F) {irn. WC}
L/ 24 oA L 3dL ! (ol.0g
B -/ A% 12 1A% /0008
=y %% Lz 34 LY 100 .05
7-y 23 i . 331C 7¢7¢
wwerages | Qd A A ARSI 05
=== ‘% "/ / P22 7 L T T L %‘/J'ﬁ”f/ ! 3 .{ Z 7 ¥ o o O T i L o I’/

The average velocity pressure to be used for the sizinmg run
may now be calculated from the following expression:

-

E =y \/_F avg! = N in. WC
Traverse points on round ducts: .15 D and .85 D
Distance from the duct wall: in,
Distance from the end ot port: - o in.
CF=-1s
c-21




INTERFOLL LAERORATORIES EFA METHOD 5/17 SAMFLE LOG SHEET ‘ I l

Job AP Blacwe poc Date /-3/-92 Test _J) FRun ]
Source (Ow.t*3 Shec No. of traverse points v I
Method 2o | Filter holder: __S$S5S  Filter type: G A .
Sample Train Leak Check: ' l i
Pretest: ( 0.02 cfm at 15 in. Hg. (vac) P
Fostest: ~ ¢ o cfm at e 10. Hg. (vac) R I I
Particulate Catch Data: I
No.s of filters used: Recovery solvent(s) l

O other (s}

(i ) g acetone ll-l

No. of probe wash bottles: ¢! ) 2
Sample recavered by: l )
Condensate Data: : I I
_ Weight(g) ) -
Item : —]
. Final Tare Difference I

Impinger No. 1
! «
Impinger Na. 2 ! l .

impinger No. 3

Condenser R '®) §<p
| Desiccant ’30(:: (352 gq

N

L
Total T—':—:—ﬁ:{—:ﬁ:—&:—&:‘é’é————:::::ﬁ:ﬁ:—:—g ﬁ ',

Integrated Gas Sampling Data:

Ekag Fump No. ;33 Eox No. Q:-S Bag No. Q—

Eag Material: S~layer Aluminized Tedlar Size: 44 L

Fretest leak check: O O cc/ain 3/7 /- in. Hg.

Time start: /O35  (HRS) Time end: /[/3F  (HRS)
Sampling rate: 200 _ cc/min Operator: BV
S/N of Oz Analyzer used to monitor train cutlet: ol
CF-027X
S-0045RR
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Interpoll Laboratories
(612) 786-6020

PN-10 TRAVERSE POINT SELECTION DATA SHEET

Job 3@ & Ao e Fitot Tube No. Q3-¢

Source fla, b A o= S mclc Earometric pres. S%9c¢ ir.Hg.
Test ») Rurn 2 Duct shape: g:Raund N Rectang.
Date 1-Fi-F A Puct dimensions el in.
Operator Length of port 575 in.

FM-10 Guidelimes require that the velocity at each of the four

selected traverse points be within +/-  2Z0%, Record the
velocity pressure of the traverse points and perform the
indicated calculaticons. The values in the last column must
fall within range of 280 ~ 120.
Gas Velocity 100 VF
Traverse Temp. Fressure
Foint = ‘/ﬁp ( ﬂ$rjnvq
{(deg~F) (in. WL
A 244 , [ e o407
-7 ] .
3L 7244 Wi 33/6 g 74
C i 1Y , /7 346Y /0l 07
7 294 . (2 4L L Joto7

If#/

AR AR J%Eﬂ ik
A A B

1 .3%27

Averages

l.ff!ff fflf‘lﬁ‘lf‘ﬂf lr‘/ /".V.O‘If?

The average velocity pressure to be used for the sizing run
may rnow be calculated from the following expression:

“p = o VP avg!) T 1/1 __in. WC
Traverse points on round ducts: .15 D and .85 D
Distance from the duct wall: in.
Distance from the end of paort: im.

|

C-24
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INTERFOLL LAEORATORIES EFA METHOD 5/17 SAMFLE LOG SHEET

Job A5 Besrcxvee Date /-3/-92  Test 2L Run 2
Source (/.7 Ao G Srpcic No. of traverse points 9%
Method _Do ¢ Filter holder: _s..S5. Filter type: <L~
Sample Train Leak Check:s
Fretest: ( 0.02 cfm at 135 1in. Hg. (vac)
Fostest: g-& cfm at % in. Hg. (vac) \fy
Particulate Catch Data:
No.s of filters used: Recovery soclvent(s)
acetone
O other (g)
No. of probe wash bottles:
Sample recovered by:
Condensate Data:
I Weight (g)
Item
i Final Tare Difference
Impinger No. 1 Sé; Co 5“;‘
Impinger No. 2
Impinger No. 3
Condenser
r Desiccant {9_/7 7 /3_5“7 DO
F Total fotra i fr ettt Tt 7749
Integrated Gas Sampling Data:
Eag Fump No. !52 Eox No. 25 Bag No. -3

Eag Material: S-layer Alumi

nized Tedlar

Fretest lealk check:

o)

Time start: 42579 (HRS)

Sampling rate: QOO cec/min

S/N of 0= Analyzer used to monitor train ocutlet: E

C-25

Size: 44 L

cc/min at 77 in. Hg.
Time end: /755  (HRS)

Operator:

3

-

CF-027

S-D046RR




VGNEES NEB WES MNE Wi SN BEE .

¥ L ] i) LT R EAE

"y i

79 \E_ A LSE AAT| PRT

/
P 2 RhE | [
701 A2 || 981 3561 94| SAC Y [
751 89 A/
70 29 e 7
7o | B | SE|LSCl LACT ShHC | ] : _
o 29 cRC N T [68E) b | CV 1L 6e ¢ Z 4R
T &% . ] | S,8) b <r T EZ __
51 o | 38 | A5E[ as€| ArC || T os2] 6< < Th -9tf 0.2 f
7o &9 <Al | 73 IR <9 het S< !
/T &° EAC T b T/’ (g Tt 2c |1
T | | D€ |ISC| CRE| AAC s | ¢7° T €€ <2 |/ B
Jo | 8O AR g | ¢ €L bIT o7 P - Y
. T ED TAC ET T | ACOT | 55 [ 8
O o | L9 =.Whﬂ1 x| IST| S4C A9l I 00 QIT o5 |/ <
gl LD | LD |w\v.m [ <’ B M€ S5 1! _
57| @9 | L9 \?m L | e’ | OFf we % 11
S oo Lo < C[TES| OSC| AAT K< | 8 61t S5 |7 :
F o/ Q2| LD SAHC S9N T/’ Vo o€ os Tt - 2|
Sl o) | L9 AAC o | i | Tl ] < v
S or 92| 29 = S ST Che .n\_:\. okl I~ LA Se€ o | 1
o/l 65T D9 £AE e | el | Tl'ge® </ |7
FHor | 5| S5 z d.ﬁmu oL | e/ T/ eot 27 |7

o | TS =T | B S56| SAC| AAE A A I Y =T R e
PANBUAD| ENBAGNE| ARRANE  NANYDN| TRURDY  ARTNARE | RUNTEVL  WIHY Eﬁ__ﬁmﬁg CRERERA] 27'8b] __ QS IIRTAEm

o= 4= = s==}=cm======
(aza2) Jingsrn) _._:__ﬂ_.:-_ Naay 4q01y qaa4q JIBHu| g Q| e (1 (ni1ey cay
= = . ‘pap 1e | ap paay ANA N4 401} juiag
nahaag _ (Je) 24uajnsadus] __.uc> caag aangrag|ajiangey aydang .Z___a.__w_ 41 1aan ] |
‘Hi T eig 4119 “ap ej119p — T [ 44403 Sejanaag T nay €414y TRk ayn
X W b foﬁw S ALEFERELT T, 1] n=4 T4y xag 4]0 TomdS K e rJrc\u .____,_m
AL M2 -8 TN i0id Y € 1..3& siapna4dg : SOC I vT gl A gy

133NS Ylud 01314 S QOHIIA Yd3 ST 1HOIWHO3YT V10 SdIAN]




-. -‘-

- @ R N N .

+

Interpoll Laboratories

(612) 786-6020
PH=10 TRAVERSE POINT SELECTION DATA SHEET
Job ASP Beacepsa Fitot Tube No. J?"l.o
Source (.t Ve 2&ecic Earometric pres. Nt in.Hg.
Test o U Run .3 Duct shape: X Round [] Rectana.
Date } =3/-93 Duct dimensions Ry Yo in.
Cperator Length of port s . 725 irm.

FM=1Q Guidelines reguire that the velocity at each
traverse

selected

of the +four

points be within +/- 20%, Record the

velocity pressure of the traverse points and perform the
indicated calculations. The values inm the last column must
fall within range of g0 - 124,
Gas Velocity 100 V-F
Traverse Temp. Fressure
F.Oi nt "‘-F' . ‘/ .-.F. ( /F. JAV:
(deg-—F) (in. WO
A~/ 295 .1/ L 3Y6y | 10318
gz = ! 2¥s , 12 By | 97.62
¢ ~/ 295" i ISy | 10218
2 ! Y5~ ;12 33/ | F2.52

Averaaes

==

NHANSAAEAEIIN,
P4 4

O IR T L T e T L L

- AL
1_3_3?' %%me

The average velocity pressure to be

used +or the sizing run

may ricw be calculated from the following expression:

Traverse points on

Distance from
Listance from

-

T = \/_F- ey = l, l in. WC
round ducts: .12 D anmd .83 D
the duct wall: 90.5~ __in.
trhe end o+ port: (TP . in.
CF-1s
£-27




INTERFOLL LAKORATORIES EFPA METHOD S/17 SAMFLE LOG SHEET l\

Job ASP B mcrepac pate /3’72  Test 2 FRun 3 |

Source Uw t Ao L S i C No. of traverse points & ‘

Method Qo  Filter holder: 3535 = Filter type: c

Sample Train Leak Check: I]
Pretest: ¢ 0.02 cfm at 15 in., Hg. (vac) ~
Fostest: -~ ¢<céfm at 5 in. Hg. (vac) lI

Particulate Catch Data: I
No.s of filters used: Recovery solvent(s) l

D other (s}

(f ) 0 acetone ' I

No. of probe wash bottles: Cr )

Sample recaovered by: | ]
Condensate Data: '
. Weight (g) 1
Item .
Final Tare Difference ’
= — .
Impinger No. 1 -
Impinger Noc. 2 l )
lmpinger No. 3 l
Condenser 5— L/ oo 5—'3/
Desiccant /@ o) /g#l /c;, l ]
| -
Total

Integrated Gas Sampling Data:

Eag Fump No. 13 S Box»x No. ; Bag No. /

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

f

Fretest leak check: _S. (> cc/ain at ’7 in. Hg.
Sriw
Time start: O .0 (HRS) Time end: /z;h9 (HRS)

Sampling rate: 39 cc/min  QOperator: 34

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

CF-023

28 $-0046RR

|
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Interpoll Laboratories
(&12) 7B&6&-56020

EPA Mathod 3 Data Reporting Shest
Orsat Analysis

.Jc:b AR //}’/Q(;éd("rf Socurce_ # L. 4;g¢4¢‘/z

Team Leader - Test Si1te_ £ JARIatcs
Date Submitted I-lj g3 Date of Test /= js-F -
Test MNo. / Mo. of Runs Completed
Date of Analysis __2-7-YL Technician —
== —1.
Test/ Sample No. Buret Readings (ml) Conc. Conc.
{ Run jLag Numaer |of COx Oz Fa
and Type |An.Zero Pt.| After COxjAfter Bz |%Uv/v Dry |%v/v Dry ___|
}/ ! | o 00 /2.00 (9. (>0 /2,00 7.0 Al
52821172 0. CC (2.0 (9. &0 /1.0C 2. o Il
E/B 0OF [(Ag' SIS | - CO 7. (=0 N}
j 1 lp.cc¢ /1 G¢ /9L /1. 90 2.7¢ 14!
/y ~8l2lo.cc | /190 (260 | 11.9C 2.7¢ U0
; B OF |Ave| GRS //, 20_ 7.10 |
1/ 1 |e.0¢ /2. Y7 12.6¢C (1.70 220 i)
/\3 — 1912 |p.n0 (1. 90 (2 &0 /2, ¥C 7,20 N
" @B gFf |Avol SeSSESISITSESUSESISUNNNS | /2 Y0 | 7.2 e
1
> -
OB JF [Avo: IR ]
—— e —— —————= = ——
1
2
0 B g F  [Avg I . |}

!
|
|

B

OBQF Avg

| I
il

]
I
i
i
i
|
I
I
i
|
|
i
i
1
i
|-
i
|
i

OB OF |Avg nu
e e .,
1
2
0 B 0 F  |Ave SR =
e T
1
2
DBOF [Avo IR 0 ) | .
Ambient Air QA& Check EPA Method 3 Guidelines
Ursat Analyzer System Leak Check Fuel Type F@ Range
o Fo Within EPA M-3 Guidelines Coal:
-for fuel type. Anthracites/Lignite 1.015-1.12Q
Rituminous 1.982-1.250
Where Fga= 20.9-02 Dil:
COx Distillate 1.260-1.412
Residual 1.210-1.270
Gas:
Natural 1.400-1.835
Propane 1.4354-1.3584
F=Flask (250 cc all glass) Butane 1.405-1.552
EB=Tedlar Bag (S-lavyer) ND-1 Wood/Wood Bark 1.290-1.120




Interpoll Laboratories : - |
(612) 784-4&020
EPA Method 3 Data Reporting Sheet I|
Orsat Analysis
Job NS%/QC#JGQ Source Unff‘z'k?,
Team Leader _ Lv(7 > Test Site_Sfg ik _
Date Submitted_ _ [-3s-9 ¢ Date of Test _, -3/-71
Test MNo. _L_ Mo. Q‘_F ’_'-(U.I"IS Ccmp,LEtEdJ
Date aof Analysis_ % -] -¥ b Technician_ 7 {hdvn
Test/ Sample  [Na. Buret Readings (ml) Conc. Conc. l
Run {Log Number |aof == ] COa O Fo
and Type |An.]Zero Pt.l After COz|(Aftar O3
— . — —
, ! lo. QO 9.4¢ (9.8C
/, 228242 [2 1o cC | 9. %0 (9. 8O
: { 5 0 F __|Ave ! SESE S SI
. ! fo.co | 99¢ /8.9¢
f/,, ____W®z210.0c | 9 Y. 9 .
"1 dsgr o sesseesesmessmestesvemen 7.0
——— e — —_——
|/ 1 |&-CC 9.0 /19.8¢ :
/4 =8 |2 {@.e0 | (¢ /980
_ E{BU Avq | T 7 (1 [0. 1L
- !
_B F N - R - - s - - .
|| 080F vl s soeescaen -l g
1
- -
i . [k '
t
2 i
OBOF |Avg m; |
—r ——— —.
‘ i
2
0 B g F |Avg | SEEE ) I
1
2
050 F  |Avo ) SRR RS | ﬂl
1
i
O B o F_ [Ave | ISR -
g}mabient Air LA Check EPA Methed 3 Guidelines f
Orsat Analyzer System Leak Check Fuel Type F@ Range
0 Fe Within EPA M-3 Guidelines Coal: _
for fuel type. AnthracitesLignite 1.016-1.120 )
Bituminous 1.082-1.258 ;
Whare Eg= 20.9-0z Dil: ' ~
CO=2 Distillate 1.260-1.4813
: Residual 1.210-1.7270
Gas:
Natural 1.600-1.8%5 I
Propane 1.423-1.384
F=Flask (25@ cc all glassz) Butane 1.4@S5-1.553
B=Tedlar &ag (S-layer) D-2Wood/Wood Bark 1.200-1.122

LSC-04-8R I

——— P ———e . J—




Interpo
1

1 Laboratories
(& )

786-6020

EPA Method 3 Data Reporting Sheet
Orsat Analysis

i
2

Job NIP /[}[gc{é.c/c v source Un.F F2
Team Leader Dl 4 Tesat Site_  {Fg¢ e
Date Submitted = /- J,-CL Date of Test (-3,-9¢7
Test MNO. *- Mo. of Runs ﬁcmpietedﬂé
i Date of Analysis _7-s-GL Technician il (L4
. Sample No. Buret Readings (ml) Conc. Conc.
Log Number |of === COa 0= Fas
and Type |[An.{Zero Pt.{ Atter COz|After Ba |%v/v Dry |%v/v Dry
I = | ep2-gc e | 9sc /9.9¢ 7.5¢ | joy Wi
7, |82 [2 [0 o0 | GSc [9 90 7. 5T ol A,
. - D/B oF Avy | SESEESSSEEITEEINCENEINENGE | 7. 5C [C¢. Y [
2/ ! lo.el 7, L 19 &C 9.6C R AL
=E g F _ |Avo | IS 2.&’6 a0 -q
. 7»/ 1 lo.oo | 9o /9.90 Y (0 /0.3 s
-4 . ~ ; .
l 3 |2 lnce | 9 [9.90 9 (¢ (0. 30 /10
o g’B 0 F_|ave | S ' -3¢ ]
t a e
- l
-" 0 B 0 F_ |Ave; NSO L
1 — I
. 0B OF |Ave! SEpEnTECEEENSSTDEDENNeNNS
P — 1 #_ﬂn—ﬁi :
i :
B 0 F [Ave | sty
oBaO vg B s
' 1
2
' 0 B gF [Avo ST e
. b )
l 0B QF |Avg: =
i 1
' 2
OBQOF Avg ] ) - . ma
1 mbient Air DA Check EPA Method 3 Guidelines
* Orsat Analyzer System Leak Check Fuel Type F@ Range
O Fe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/lignite 1.0146-1.120
! Bituminous 1.083-~1.238
' Where Fg= 20.%9-02 Dil:
CO= Distillate 1.260-1.412
Residual 1,.210-1.270@
Gas:
Natural 1.4600-1.8Z5
l Propane 1.4234-1.386
F=Flask (250 cc all glass) Butane 1.4Q5~-1.553
EB=TomM) avr Tam (S=1avor) D—3 Wemm e AUt A B ome s [ o T T ST TR |
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Interpoll Labgorastories

7245-2320

EPA Method 5 Data Reporting Sheat
Probhe/Cyclone Wash

Job NS P Blac & Do:, Chource A BD"le’
Tzam Laader €T — Test Si1ta €SP Ln et

Date Submitted =341 Cate of Test [/31/4%

Tezt Mo. / MNo. of Runs Completed_.3

Cata of Analysis 24 -G Technician C. Helye Sum
Transport Leakage [J Nona [J ml Solvent Pﬂe#ﬂfffﬂﬁ Chrler, i~
Test __{ Run_2 Dish fo. 5

Field Blank Dish Tare Wt.__S50-6%8L6 g
Log MNumber S252-0/ Dish+Sample Wt. S52. 6§10 )
vol. of Solventl3 ml Sample Wt. 0.000Y g
*Solvent Residue_3.C ug/ml

Test_/__ Run_/ Cish No. 5

Val. of Solvent_3So_ml Dish Tare Wt.__“99. 50¥Z 3
Log Numkber — & Dish+Sample Wt. Y94.§70¢ g
Comments Sample Wt. - Jd.06/8 q
Test / Run__2- - Dish Mo. /05

vol. of Solvent_2¢ ml Dish Tare Wt.__ Y 7. 5622 -3
Log Mumber -0 Dish+Sample Wt. _Y1. 585/ 3
Comments Sample Wt. d.0229 g
Test !/ Run 3 Dish Ho. 203

Vol. of Solvent S5 ml Dish Tarz Wt. HB.E7L§ =)
Log Mumber —{3 Dish+Sample Wt. Y9 -8&>/ G
Commants Sample Wt. v.o/t & q
Test Run Dish Mo.

Vol. of 3olvent ml Cish Tare Wt. a]
L.og Numb=r Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Dish Mo.

Yal. of Bolvent ml Dish Tare Wt. g
Log Numbar Dish+Sample Wt. g
Coimmants Sample Wt. gJ

#Sglvant Residuedd ug/ml=[(Sample Wt.p COH ) (10*)1/Val. of Sol .l 20 m!
EFPA~-MS Acetcne Residue Blank
Results:
Field Blk. Run 1 Run 2

(7.3 uwg/ml

Run 3 Rur 4 Run S

0.05;7 0-09360-4

D.Clle LSC-01YR




1
Interpoll Laboratories
' (812) 785-5020
EPA Method S Data Reporting Sheet
.t Filter Gravimetrics
1 , ; ; *
Job A/SP 6’:&\( th: Source .1t 3
Team Leader HvH Test Site EsP Tolel
Date Submitted_1-3i-12 Date of Test f[0/92
Test No. { No. of Runs Completed 3
Date of Analysis 2-2-949 Technician C. Ha\&am«.
0
' Test | Run_® Filter No. 0
Field Blank Filter Type_S3 Thaable
2 Log MNumber S§2g2—02 Filter Tare Wt._ 399305 g
- Comments Filter+Sample Wt. 29.930 6 q
l Sample Wt. g.o0e | )
Test | Run Filter No. <3
i Log Number ~ 06 Filter Type €S Thinmbie
1 Comments Filter Tare Wt. ¥{. 154D Q
Filter+Sample Wt.4Y¥. 377 g
i Sample Wt. 7. Z:%87 g
Test_[ _ Run Filter No. 206
Log Number — /O Filter Type S5 Thimble
2 Comments Filter Tare Wt._ %/ /055 g
Filter+Sample Wt.50.99%5 )
i Sample Wt. 7. 5590 g
Test | Run Filter No. 320
Log MNumber —~/ Y Filter Tvpe_ $5% fildec
3 Comments Filter Tare Wt. 43.158% g
Filter+Sample Wt.50.4%33 a
Sample Wt. 7. &S9S5 g
i Test Run Filter No.
Ltog Number Filter Type
4 Comments Filter Tare Wt. g
i Filter+Sample Wt. a
Sample Wt. a
' Test Run Filter No.
l Log Number Filter Type
5 Comments Filter Tare Wt. []
i Filter+Sample Wt. g
' Sample Wt. =]
' Results:
l Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
! 7.2187 9. §§¥90 | 7.1 845
. Field Blk. Run 1 Run 2 Run 3 Run 4 Run &
t
-7 /
| 72804 | 99,18 | 7 /9/
D-5 LSC-02PR




-_

Interpall Laboratories
(512) 7865320

EPA Method S Data Reporting Sheet
Probe/Cyclone Wash

--

Jobn_ NP Black Doa; Source A2 50/76"

Tzam Lzader hY L4 Test Site Stk
Date Submittad [~4/-4¢ Cate of Test /409 L
Test MNa. / Ma. of Runs Completed_2
Date of Analysis - 377%A Technician C. Halyeson

Transpart Leakage [J None [ ml Salwvent !Vte-f(_yl::v_ Chlseide

Test /[ Run_ 9 -/ Di1sh Mo. >
! Field Blank Dizsh Tare Wi, &2.5 7/3 g
' ) Log Number §2f2- 20 Dish+Sample Wt. 50.5 796~ g
Yal. of Salvent_ |50 ml Sample W:t. 0.0 ¥ g
1 #Solvent Residue_ _ug/ml
I Test _ / Run / Cish No. 15
3 Vol. of Solvent_ /60 ml Dish Tare Wt. 522347 q
} Log MNumber - 3% Dish+Sample Wt. S50.2Y66 g
l Comments Sample Wt. 0.0/t9 s
; Test __/ _Run_o- Dish Mo. 3
' 2 vYol. of Solvent /55 ml "Dish Tare Wt.___S0. & 88 )
Log MNumber — 328 Dish+Sample Wt._Sv. 6047 3
Comments Sample Wt. J.021¢ g
i Test L Rev 3 Dish to. 1 ¥
3 Vol. af Solvent_ /46 ml Dish Tara Wt.__ S0./ 954 3
Log Number B Dish+Sample Wt._50Q /54 Q
Commants Sample Wt. g0 2Ho Q
Test Run Dish Mo.
i 4 Vol. of Salwvent ml Cish Tare Wt. g
Log Numbear Dish+Sample Wt. o]
’ Comments Sample Wt. g
i Test Run Disgh Mo.
= Yal. of Solvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. g
' Comments Sample Wt. 9

3 #Sclvent Residue ug/ml=L (Sample Wt. 3) (1Q=)1/Vol. of Socl. o il
EFA-MS Acetcne Residue Blank Spec. (7.3 uyg/ml
Results: -
) Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
D-%
l 0.02/7 0.0L17Y . o230 SC-01YR




' Interpoll Laboratories
(512) 725-8020
.1
. EPA Method 5 Data Reporting Sheet
Probe/Cyclone Wash
H .
I Job__NS¥P Bla, D_&‘g cource___ "2 Boilsr
Team Leader Disid Test Site SAecls
Date Submitted 1-3i-92 Date of Test [~ 30 -9
' Test Mo. | Mo. of Runs Completed 3
Cata of Analysis 2-3-92 Technician S Helyoscm

' Transport Leakage gNana 0 ml Solwvent ﬁ‘:gik‘},a.... Chlorids
Test _[ Run_@ -2 Cish Mo. O
Field Blank Dish Tare Wt._ K0 .50(3 g

2 | Log MNumbaer 545 &~ 2¢ Cish+Sample Wt.S50.5C(3 g
yol. of Solvent_9 T ml Sample Wt. f 2SO g

1 #Solvent Residue ug/ml

l Test Run Cish No.

. 1 Vol. of Salwvent ml Dish Tare Wt. 3

: Log Number Dish+Sample Wt. g
Comments Sampla Wt, Q
Test Run Dish HMo.

; 2 Yol. of Solvent ml Dish Tare Wt. 3
Log MNumber Dish+Sample Wt. ‘g

_ Comments Sample Wt. o]

‘ Test Run L:sh flo.

3 Val. of Sclvent ml Dish Tare Wt. g

l Log MNumber Dish+Sample Wt. G

; Commants Sample Wt, aq

; Test Run Dish MNo.

' 4 Vol. of Solvent ml Dizsh Tare Wt. g
tog Numbar Dish+Sample Wt. g
Eommants Sample Wt. o]

' Test Run Dish MNo.

=] Yol. of Solvent ml Dish Tare Wt. g

F Log Number Dish+Sample Wt. g

l Coimments Sample Wt. g

EPA-MS Acetcne Residue Blank Spec. (7.3 ug/ml
Results: =
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S

1 #¥Sglvent Residue ug/ml=L{(Sample Wt. Q) (19%) }/Val. of Eol. nil
1

i

. o LSC-01YR

1

!
'
i
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Interpoll Laboratories

7256020

EPA Method S Data Reporting Sheet
Filter Gravimetrics

Job NS P Rl & bas(

Spurce #2 Bordev

Team Leacer DJ i+ Test Site Stech
Date Submitted ]- 81 -92 Date of Test e
Test No. ! No. of Runms Completed_ 3
Date of Analysis EYEET Technician C. RFelgason
Test__ | Run_@ -1 Filter No. 7023
Field Blank Filter Type 3.51" UAng
Log Number S 252-21 Filter Tare Wt. 93525 g
Comments Filter+Sample Wt. ry g
Sample Wt. g.-o08o Q
Test __| Run_! Filter No. J]62)
Log Number - 3y Filter Type 3.5 yMag
Comments Filter Tare Wt. AL b S g
Filter+Sample Wt., __. 4y 2 g
Sample Wt. voisy 3
Test | _Run_ & Filter No. 1020
Log Number -0 Filter Type 3y SLr Yhs
Comments le £ Filter Tare Wt. .t IA 9
Filter+Sample Wt. . Y2 /7 g
Sample Wt. Qo005 g
Test_ / Run_3 Filter No. 7017
Log MNumber -7 Filter Tvpe 3. 56 wias
Comments Filter Tare Wt. . Y420 g
Filter+Sample Wt._ Yv0S8 a
Sample Wt. JolfS g
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. ful
Sample Wt. g
Test “Run Filter Mo,
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 . Run Run 3 Rumn & Run 35
0.015Y 0.200 SD g 0.0l §5




.

. ‘, _ ‘ ‘

EPA Method S Data Reporting Sheet

Interpoll Laboratories
784-4020

(512)

Filter Gravimetrics

Job NSP  Black Dog Source £22 bei/ev
Team Leader = Test Site S Fe K
Date Submitted Date of Test [ =32- 49>
Test No. Noc. of Runs Completed_2=
Date of Analysis Technician C.HeljeSwﬁ
Test_ | Run 2-2 Filter No. PR
Field Blank Filter Type 2. SLryYmg
® | Log Mumber 52 §%%+728 Filter Tare Wt. L qn g
Comments Filter+Sample Wt.__ -9v// 9
Sample Wt. ¢. 0200 g
Test Run Filter No.
Log Number Filter Type
i Comments Filter Tare Wt. Q
Filter+Sample Wt. g
Sample Wt. g
Test_/ Run_o- Filter No. 2019 _
Locg Number Sreir-sl/ Filter Type 3. 51 U
2 Comments Le AL Filter Tare Wt. A T173 g
Filter+Sample Wt._-Y662 g
Sample Wt. PRl g
Test Run Filter No.
Log Number Filter Tvpe
3 Comments Fiiter Tare Wt. g
Filter+Sample Wt. a
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
5 Caomments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 FRun 3 Run 4 Run S
cul§9
Field Blk, Run 1 Run 2 Run 3 Run 4 Run 3
0035 | p.ov0 oY/ .
LSC-02PR

0-8




Interpoll Laboratories

(612) 786-6020

Cascade Impactor Laboratory Data Sheet

Job NSP /[ Black De g Date of test I~319 2
Source 1~v\:""7- Test P Run D l
Analvst 77 M fmpactor No. 0 Substrate used Ap,Cron H cveres
gold oluted uﬂ.m;-.-il
Weight (g’ Cum. % |Fart
Stage Weight W /W|Dia. :
NG . Uncorr. Corr. l:
Tare Final Mass Control Mass (9) ) (uin) l
#— e —— P | E— — -
Freimpact.lyq ¢rLgi F|wa. 6164 v.oov3) MNA A A A A LR A{'H 'i
v
1 2.4¢770| 2. 16 TG7| 0-0v0027 T
< 1.08Sv0 | 2.05514} p.vool II
B 193809 | 1,938/ | 0.0vu0S )
4 N2 %Y ). F€3/& | 020007 l
S 2 o/ue® | 2001967\ 0,000 .
6 loGeSL | 2.04 863 p.ovel!
7 2.0722¢| 2071y | V. 02023 ﬂ . g 'J
Filter  %-3,.6530 =21, 65326} 0. v00 16 & Sh < ] W ,
Sampling rate datas l
Veva = /7. %€ _ psCF Fo = X72OY in. Hg l
t. = &RYO oF Fg = /-/0  in. wC
a = [23®) min. MC = FY3  nowviv l ]
S.87 Vaca (ta + 460) l
Qa =
0 (Fe + Pg/13.6) (100 — MO l
S.67 % (/9L ) x ( IO+ M) l
Qa = = O.¥$35  actm

— e

D-10

Lo % (.07 + /10 7 13.6) x ¢ 100 = £.93) o..s'av@soo"f:l

Rev. 1| CF-0zZ8 '




ob AISP /13/4‘;:{' D(J(f Date of test ”5]"42—
Source wh'FL Test 2_ Run /
Linal yst /] I~ Impactor No. / Substrate used Aprezen H covered
§o1d plutred cotlechin e/
I Weight (g’ Cum. % |Fart
Stage Weight W /WIDia.
No. Uncorr. Cerr.
Tare Final Mass Control Mass (a) 3 (um?
Freimpact.l os gr0¢y| 53.98743l 0. 0679 | —c. 0003, c.0004810 . ooy P |33 2.0
! 2.02356 |2.027%7 | v.o00&] | 5. c00a¥o.00p e JJo. 002 | 817 7.6
< J.9a1u) [} a9223 |v.owes L {_, popylonncoes lo. 0080 |36 e AA
- 2.04968 | 2. izk | 000160 |, sl p 00155 |0 00 335 L 05134(3.0 |
4 1.9904 €| [ qarly| 0.00/86 | . nooo HE . CC 15T “o.ﬁo‘l?‘{ 37 371/.8%
® ,
e ) _2.-070‘?6 2.0?7423 O.00%27 —5. 000 1| 000 316 LEOHO‘{ F2.5/1D.7Y9
7 |2.2v 26| 2-219qF g 0fl8Y | 23] 0 000kt “0.0lié-‘f 5. 49|04 3
Filter |L67.7q35»7 67.79%6 Y] 0.00073 |_ A pomike o_ow,sz;{o,ofszz.
O, o5
Sampling rate data:
Vaea = 0. 7/ DSCF Fo = _ <270 in. Hg
t. = 293 oF Fg = =//8 in. WC
é = /20 min. MC = 357' ~/7 YARVIAY;
D87 Vara (te + 460
Qa =
Q (Fo + Fo/1T.6) (100 - MC)
S.57 x (Y2 I x (2Y3 + 3s50)
qa = = 0.5/0 ac+m
2O )  FodS v+ =F0 4 1TU6) ( 100 — Y97 ) 0. 551 @& 300°F
Rev. 1 CF-0z3

Iinterpoll Laboratories
(612)7B6&-46020

Cascade Impactor Laboratory Data Sheet

0-11




(&£12)786

Tnterpoll Laboratories

-5020

Cascade Impactor Laboratory Data Sheet

—
i

}!
1

ok

Job N SP /B lack “Dt} Date of test =342
Source wn’t 2 Test - Run &
aralyst 77 I Impactor No. _Z:’_ Substrate used Apieze~ H cover o/
Guld plated cotlecfris fnl,
weight (g) Cum. % {Fart II
Stage Weight | W /WiDia.
Na. Uncorr. Corr.
L Tarri Final Mass Control Q) y | tum) ll
Preimpact. | yy.S3es2luy. 53279/ 0.00/83 L, apes, lo.00152 NO.00rsa |12.731/3.0 l
! 2./6620 ) 2./675) | 0.0006f |_ vz 3l pon dQ.oo!Sd 15.58 7. G l
< 2.72670 | 2.126§6 | 0.000/6 | 5 ooy |o.000ng 1000188 115 75 Y6 I]
= 2.08 /4 | Lok259| 000190 | _p pampslo.00135 [i0.06323 ;z:xj .o _
4 fqriryl [ grdor) 0.l 18 |-p 0000 |0 0t¥es ooy 371195 'I
S ). 46520 | 1.96814 | 00029 teoo000l {0.00295 §o.007%7 64,08 /-20| _l
6 1@5!2_ 2.01L7761 | O.002 70 | ». 0001 O.00255 §0.0/09F §8777 0.1 I
K 2.03 248 | 2.03921 | 000106 | _, opea3 |0 .000E3}0 0113
Filter 6603318 | L6:053GA 0.0¢079 |4 ponre o .00at3i0 €194
Sampling rate datat -
Veea = __YO. 87  bpsCF Fo = _2920Y  in. Hg
te = 297 oF Pe = /00 in. WC '
a = _r20 min. Mmc = _ 907  wowsv ' _
F.67 Varag (te + 460) . -
s T g (Fs + Fg/13.6) {100 - MO)
i
qs = S5.67 x (Y08 ) w (_P¥Y + 360) _0. 5/0 acén ' {
T /200 % (220¥+ ~/4O0 7/ 13.6) x (100 - P07 ) o 55 @ 300F -

D-12

Rev.

1 CF-0IB



Interpell Laboratories
(612)78&~-60200

l Cascade Impactor Laboratory Data Sheet

ob AISP /ﬁ Juek D"Q Date of test /- A% 2
Source um't 2 _ Test 2 Run 3
l:r-alyst Impactor No. 5 Substrate used Awpicre~ H covercd
] $0/d pletCal cotle s om £/
Weight (g) Cum, % |Fart
Stage Weight W /WiDia.
No. Uncorr. Corr.
' Tare Final Mass Control Mass (a) ) cum
——— ———~ ——— = — e

Freimpact. Y7. 6lgYo y7.42163 O- 00323 -, s |c.copdgio.cozgze JLOAL R, O

1 )093, | 1.quas2 | 0.ado'T6 a2 i nna 9 lo-oo B 12237 7.6

2 laclos | /.46136] 0.00030 ooty |0 0007 & k o327 |23.57| 4.6

2.00144 [ 2.0128) 10.00/37 | \hns by ppl 32O .COYST 1.04] 3.0
/.85

bH

/,G29%9) /43729 0.001 59 -5 pprn 2 |p.00iT3 10 .00632]95 S0
IQQItI /.44"!"’7 C.002L6 +0-8800] Doﬂé'} DDD??_? 45/72 IIZO

o |

2.01926 | 2022471 0.0032) sy monsi | {a.apnaio fO.00209 |87 0.3f

~J

205502] 2.0%5Y | 0§ |, 0073 l0.00159 lo.0r368 9897 0.493

Filter Wiz 5059 | 65.569633{0-0203T | ppoielo.oopal §O-O 387

Vaes = 392.2% DpscF Fo = 29.0Y in. Hg
t. = 2YY  eF Pe = /7O in. WC
a = /ZO minr. mMC = £.05" hoviv
S.67 Vaea (ta + 460
i Q (Fo + Fg/13.6) (100 = MO) .

5.67 x ( 3928 x ( JYY + 460
= O, ¥?/ ac+m

(/20) w (Do¥ + ~/-/O ; 1Z.&) x 100 = L£0O5 ) 0,530 & 30D°%F

Fo)
v
n

Rev. 1 CF-0ZzZ8

. Sampling rate datar -

D-13
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INTERPOLL LABORATORIES,
{(612)786-6020

Results of Trace Metals Analysis

INC.

NSP/8lack Dog
Laboratory Log No, 5282

Test: 1
Source: Unit 2 ESP Inlet
Test Type: Particulate
Total Mass of Elements in Sample (uq)

Trace Metal Method Run 1 Run 2 Run 3
(Log No.) (5282-06) (5282-10) (5282-14)
wWt. (g} EPA S 7.28 .91 7.20
Silver EPA 6010 < 14.6 < 19.8 < 14.4
Aluminum EPA 6010 591000 794000 602000
Arsenic EPA 7060 112 142 97.9
Boron EPA 6010 4290 5160 4210
Barium EPA 6010 40800 55800 41000
Beryliium EPA 6010 21.8 34.5 20.7
Calcium EPA 6010 1460000 1840000 1560000
Cadmium EPA 6010 < 14.6 < 19.8 < 14.4
Chromium EPA 6010 349 475 350
Copper EPA 6010 13C0 1540 1140
Iron EPA 6010 322000 402000 302000
Mercury {(F) EPA 7470 < 0.29 < 0.40 < 0.29
Mercury (B) EPA 7470 6.17 11.5 7.78
Potassium EPA 6010 21700 25800 21600
Lithium . 8SM 317A 277 466 237
Magnesium EPA 6010 255000 321000 245000
Manganese EPA 6010 721 1040 741
Molybdenum  EPA 6010 67.0 B2.3 61.5
Sodium EPA 6010 116000 154000 125000
Nickel EPA 6010 447 558 430
Lead EPA 6010 194 185 208
Antimony EPA 7041 10.9 13.9 15.8
Selenium EPA 7740 47.0 48.4 43.1
Strontium SM 326A 25500 31900 24800
Titanium EPA 6010 54800 72200 55000
vanadium EPA 6010 1570 2000 1540
Zinc EPA 6010 794 981 676

D-15




INTERPOLL LABQRATORIES, INC.

Results of Trace Metals Analysis

Facility:

Test:

Source:

Test Type:

Element

{Log No.}
(g))

{wt.
Ag
Al
As
B
Ba
Be
c
Ca
Cd
Co
cr
Cu
Fe
Hg
Hg
K
Li
Mg
Mn
Mo
Na
N1
P
Pb
S
Sh
Se
Si
sn
Sr
Ti
T
Vv
In

(F)
(8)

1Y

NSP/Black Dog

{612)786-6020

Total Mass of Elements in Sample (ug)

1 .
Unit #2, Stack
4M5
Field Field
Method Biank 1 Blank 2
{5282-53) (5282-543)

EPA 5 0.0079 0.0050
EPA 6010 < 1.00 < 1.00
EPA 6010 126.00 117.00
EPA 7060 < 0.05 0.09
EPA 6010 15.00 15.20
EPA 6010 4.13 3.00
EPA 7091 < 0.005 < 0.005
ASTM D3178 ND ND
EPA 6010 188.00 214.00
EPA 6010 < 3.00 < 3.00
EPA 6010 ND ND
EPA 6010 < 3.00 < 3.00
EPA 6010 3.86 18.90
EPA 6010 €4.70 50.10
EPA 7470 Q.20 0.10
EPA 7470 0.20 0.14
EPA 8010 < 120.00 < 120.00
SM 317A ND ND
EPA 6010 27.20 29.40
EPA 6010 < 3.00 < 3.00
EPA 6010 11.30 8.47
EPA 6010 746.00 79%.00
EPA 6010 < 3.00 < 3.00
EPA 8010 ND ND
EPA 6010 < 9.00 < 9.00
EPA 6010 746.00 799.00
EPA 7041 < 0.25 < 0.25
EPA 7740 0.41 Q.09
EPA 6010 ND ND
EPA 6010 ND ND
SM  328A < 5.00 < 5.00
EPA 6010 3.30 3.40
EPA 6010 ND ND
EPA 6010 < 3.00 < 3.00
EPA 6010 14.90 10.50

I S f«_.,-..f ¢ ‘bc',!'.'-‘ h 4

D-16

Run 1

(5282-55)

0.02365

1

0

6730,
6.

9,
23,
1610.
.62
1.
120.

3

1170.
8.
10.
1390.
62.

82.
.00
.00
.00

300000
1
1

93

189.

203

<
N {
b

.00
1750.
0.
154.
89.

00
97
o0
80

.05

ND
00
69
ND
51
10
00

20
o0
ND
00
79
70
00
40
ND
30

ND
ND

.00

00
ND

.26
.00

Run 2

(5282-56)

0.0410

1

1
169
107

0

7680.
19,

i8.
.70
1740.
.89
.54
.00

29

109,
218,

154,

.00
2160.

00

01
.00
.00
.05

ND
Q0
60
ND
70

00

ND

.00

00

Run 3

(5282-57;
0.0415

< 1.00
2210.00
0.93

141.00
115.00

< 0.05
ND

ND

6:42
18.90
1910.00
3.32
1.62
150.00
ND

8.47

1380,00
¢ 16.791 J
N W

102.00
278000.00'
< 1.00
0.74

122.Q0
238.00
ND
7.26

S 79.80

7930.00
9.57 ’

ND
ND'I'
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Interpol} Laboratories

(&1 7B&-6020
| ad ethod 18/N]IDSH Sampiin
Job/Project NSP / Black Dog Date of segpling (-3
Source i r No. 2 Analyst
Test Site SFac i< Date of Pnalysis_=Z-7- 492

Method of Analysis Medi— Flasﬂ-gsg

=
Sample Sampling Sample Mass Front|Mass Back
Log Number |Test/Run Media Tube Size JAnalytes: Section Section
(Total ug) |[(Total ug)
—— —————r—————=
i Test__3 C\C Coal|n 100/5C e 2ene < 5.0 <5 '
e R T e i
(3] - e e ) lv.g 1
S282-69 | - O Rapcs’  |B-moos300 fHol=En= . . .
H D 106072400 B, 1berrene] Q 4 l
8] 0 1B0C0/20Q
u} 8] Xy lene J/ \5
g O
g g
Comments:
L _J
——— S
Sample Sampling Sample Mass Front|Mass Back !
Log Number |Test/Run Media Tube Size jAnalytes: Section Section !
(Total ug)|(Total ug)
e — e P
Test \C Coal 100/350 ]
R e . e T
un {w @
57§21 - 70 H XADoS B 800200 jioleins Z 7
B - |} 106072808 Epy lborend ) &
0 0 18007200
] 8] Xy lene J’ 4@
0 o
] O
Comments:
Err—u——m ===Q
Detection Limits: Tube Schematics:
Mass Front |Mass Back ﬂ Single Tube 8§~ :
Analytest Section Section }
{Total ug)|(Total ug) < : ~ i
Bﬂﬂm -5'0 135. = I /I 3
Oliemt. 2:0 .S Front Back
~Bengeng | 50 .5 .
[ Il ——
)‘gh»u:: 5.0 2 Two Tubes "Piggy-back" [J
‘ — |
_ ] @qeﬁl//@ﬁ
Frent [Bac
C\C Cpal = Coconut Charcoal I Front - H
F\C Coal = Petroleum Charcoal 2 h
S. Gel = Silica Gel Tube No. ! Tube No. & ¢
k
LOA-1T

D-17




e e o —_

EPA Eethod 19/E

Jobs/Project__palsP /[ Black Doq Date of Samgling =31z
Source arir No- & Analyst '
Test Site iy Teee fS Date of Analysis_ 2 -9-92 l
Method of Analysis Vios W - 15D
e c———ar— e ————pu—re— #‘
Sample Sampling Sample Mass Front|Mass Back
Log Number |Test/Run Media Tube Size [Analytes: Secticn -]

Test 3 \C Coal|pn 100/%0

(Total ug)

FAC Coal [[ 3007150 pRIATENS
Run__2- [0 S. GBel |0 400/200 [ Tilwene
s152-3 il 170 AR
L1 - -
E g 18007300 “;"f’ Tone
che
0 0 4
Camments ;s
- —— ————
Sample Sampling Sample Mass Front{Mass Back |
L.og Number |Test/Run Media Tube Size jAnalytes: Section Section
(Total ug) |(Total ug)
—_— e — —————
Test C\C €Coal 100/50
in —2 gg\cec?al 8 300/150 _‘3_';' e <5;D —
un L ] E
R e RS 6 A e
P
g 0 18007200 y| borrm
D D le(hb
g - 8
mu_

Camments:

Detection Limits:

————a
Mass Front |Mass Back P
Aralytes) Section Section

{Total ug)|(Total ug)

t

Pengen, >.0 .5
€ Benzwmel 5.0 =
5.0 . s

CAC Coal = Coconut Charcoal
FPA\C Coal = Petroleum Charcoal
S. Gel = Silica Gel

Tube Schematics:

Single Tube B k
/

D-18
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-1 -‘ -‘

Job

Team Leader £ FAIx/SL/REE
Date Submitted /=T 2

Interpoll Laboratocries
(612) 7856-6020

Chain of Custody
Sample Deposition Sheet

'SP [ Bt se O Source (/AT Z 5

Test Site 75 Tw . T
Date of Test /-3/-7J)

Test Na. / No. of Runs Completed__ £
No. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: s per EFA M-S
// [JRcetone ther_!@/tvf/
B—fr—ibaber
Filter:
1/ g4" G.F. Was per EPA M-5
.S5. Thimble [As per EFA M-17
O2.S" G.F. Yother 4
047 mm G.F.
Impinger Catch: [N Protocol
QP.-I. Water gwi Protocol A
(3% H20=2 (JEFA M-&6 or B i
q e IMT Hg Only pAcid Gases
[4MS Metals DFarmaldehyde
[01-9@ N NaOH Metals
A,’ [ICther DDther&d mﬁ’
- I L] al _!
Integrated s per EFPA M-3
:f; Gas sample [AS- per EPA M-1@
[Other f
Oxides of [As per EFA M=7Aa Date
Nitrogen (NO.) [Cther Time (HRS)
O Fuel Sample [JAttached fuel Form
O Aggregate #5-D18535RRR
FParticlie Size DX—Ray Sedigraph
Qkahceo Method
[Pther
Audit Samples - i

OSul fur Dioxide UAS per EPA M-6
[j0xides of Nit. [As per EPA M-7A
gCther gother

S -

|

Source Information

1)

2)

)

4)

Type of Source: a/Bniler [] Asphalt Flant [] Incinerator ] Dryer

Other
Fual?\argoal [j Wood [] Gas (] Oil [j RDF [] Other
Is samp combustible? 0O No Yes

Does sample need special handling? [ No [] Yes If yes, explain

S-27BRRRR
D-19




Interpcl]l Laboratories

(612) 785-6020 li
Chain of Custody )
Sample Deposition Sheet ll
Job L3P/ Beacic poé Source Y17 p)O0. o
Team Leader SvH Test Site Sru.rt—-
Date Submitted_/-?/-92 Date of Test_ /-3/-92 l
Test No. / No. of Runs Completed__<
—
— 1
No. of Type of Sample Analysis Required Comments
Samples ]
Frobe Wash: R per EFA M-S l
£ | gecetome— sVicce, ;Eﬂther I TRE S
& | Eotr—eter . avng ]
3 l
Filter: ’
I ps" G.F. s per EPA M-S -
A [S.S. Thimble 0Ps per EFA M-17 IE
02 54 B.F. >gtlther Pl e S ¥
7 am G.F.
3522 hl
Impxnger Catch: DHN Frotocol l
D.I. Water oW1 Protocol
== pgF%-Ha0= - . | DEFPA -M—& .0r a8 S _ : -
/0 | FAMS Hg Only QAcid Gases l
5 | /NS Metals Formaldehyde )
| [0i-@ N NaOH etals [ : . P..4§¢430ﬂﬁés;> -
QCther Eﬁther #ﬂ 5 Mo g e l
ri =
: Integrated §Ais per EPA M-3 N
?i Gas sample [R= per EPA M-10
DDther
Gxides of [JRs per EFA M-7A Date .
Nitrogen (NOW) [other Time (HRS) .
3 )R Fuel Sample [Attached fuel Form
{1 Aggregate #5-Q143RRR
Particle Size Dx-Ray Sedigraph
(j#ahco Method
glther
Audit Samples
[JSulfur Dioxide OAs per EPA M-&
[Oxides of Nit. 0As per EPA M-7A
[Bther QOther ”

Source Intormation

1) Type of Source: fi Boiler [J Asphalt Plant [j Incinerator [j Dryer
[] Other

2) Fuel: g Coal [ Wood Gas I'Jil 0 RDF @ Other B Torti MV Lo

3) Is sample combustxbla" F_ Yes

4) Does sample need specia hand11ng ch [ Yes If yes, explain
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Job ___ ASP

Interpoll Laboratories

(5120

T845-6020

Chain of Custody

Sample Deposition Sheet

GcAc::ooc

Source ()., b2

Team Leader

Ouvrm

Test Site

§ML

Date Submitted

Test Na.

No. of
Samples

Date of Test

g

Type of Sample

Analysis Required

|=2i-2

No. of Runs Completed

Comments

5

Frobe Hash:

DD.I. Water

GRs per EFA M-S
Other 2C |

+ Bcaw s

Filter:
" G.F.
.S5. Thimble
DZ.S" G.F.
D47 am G.F.

[Rs per EPA M-I
j¢s per EPA M-17

DOther

Impinger Catch;
LI. Water

D:'-:ﬁ H:Oz

p3™MS Hg Only

N Protocol

1 Protocol
DEPA M-& or 8

cid Gases

Gas sample

g4ns Metals UFormaldehyde
pi-@ N NagH [[[tetals

] (Oother Nuther
Integrated Eﬁs per EFPA M-3

(As per EPA M-10Q

UOther

Oxides of
Nitrogen (NO.)

[Rs per EFA M-7A
DOther

Date

Time (HRS)

0 Fuel Sample
(] Aggregate

DAttached fuel Form
#S5-0153RRR

Farticle Size

pX-Ray Sedigraph
Q&ahco Method
gother P 1O

Audit Samples
ulfur Dioxide
DOxides of Nit.

Dﬂther

Source Information

1} Type of Source: KBoiler [] Asphalt Plant [] Incinerator [ Dryer

Other

2) Fuel:

DAS per EPA M-6
[As per EPA M-7A
DOther

DLCDaI O wWood

3) Is sample combustible?

Gas [ 0Oil
" No Yes
4) Does sample need special handling? gNe g Yes

a RDF J Other

If yes, explain
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Interpcl] Laboratories
(&12) 7865-6020

Chain of Custody
Sample Deposition Sheet

. a : - i / >
Job /I/_‘SP /JE/_(U—-K 13'04 Source__ (MY 20, >~ £>O//€»f’
Team Leader _J) (1~ JUPEH i Test Site_ _SJOLK
Date Submitted_ /~3/-d- Date of Test_ j~3i-9%
Test No._ 3 No. of Runs Completed__ >
No. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: 0Rs per EFA M-S
[Rcetone other
(D.I. Water
Filter:
" G.F. [JAs per EPA M-5
i (JS.-S- Thimble 0Ps per EPA M-17
=2.-5" G.F. gother
047 om G.F.
Impinger Catch: OMN Protocol
D.1. Water oW1 Prcotocol
rff-ﬂfDEZ=H=03' - EFA -HM-6& or 8
[4mS Hg Only QAcid Gases
D4HS Metals UFormaldahyde
01-@ N NaOH Metals
Dﬂther DOther
Integrated ORs per EFA M-3
Gas sample [As per EPA M-10
UOther
Oxides of [As per EFA M-7A Date
Nitrogen {(NO.) pother Time (HRS)
f] Fuel Sample pAttached fuel Form
0 Aggregate #S-0153RRR
Particle Size QX-Ray Sedigraph
QBahco Method
GOther
Audit Samples
[QSulfur Dioxide 0Rs per EPA M=56
L./ xides of Nit. | (JAs per EPA M-7A
therzgz k} DDther

Sourco_lnfor-atian

1) Type of Source: D/goiler [ Asphalt Plant [] Incinerator [j Dryer
0 Other,

2) Fuel: Coal [J Wood G Ga 0 0il 0 RDF 0 Other

3) Is sample combustible? No Yes

4) Does sample need special handling? B/;o 0 Yes If yes, explain
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GENERATED LOAD RECORD

UNIT #2 ON LINE &_mn
varr _JAN 31 1997 OFF LINE @
l #2 VYMAIN GENERATOR" EQUIPMENT
= RUN TIME .
|  TIME "MEGAWATTS MEGAVARS
REC--—--- DEL IN ouT
—
: 0100 2< , 1% AIR PRE-HEATER
0200 34 | % 21 ID FAN AN
b 0400 N5 215 21 FD FAN MmN
| 05u0 4= 22 FD FAN M/
|
1. 20600 | e - el =2 BiCiP e e | ]| e
i o700 22 B.C.P. MN
...0800 .35 Bl )23 BeCPe e | o
0900 v 2¢ 24 B.C.P. RN,
! 1100 s < 22 B.T.P. M AJ
. 1200 gg 1,[5 2) B.F.P.
i 1300 oy L—[L( 21 C.H.P. M A
I 1400 . a - 22 C.W.P.
| 79 3 |
| Lsoo 26 d40.( 21 H.W.P. N
1 1600 g5 3,7 22 H.W.P. M A
: 1700 ¢S Ho .2 21 H.D.P. M|
."',f ~
; 1800 gS oy.3 ®
| 1900 TIME "SOOT BLOWERS"
! 2000 1200 | ALl  ELEMEAMTTS
|
. 6730 A L0
2100, TEE y.v7a
i 2200 1720 ALL
. 2300
| 2400
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PETNDIX A

. ) !;LASDOLGCY FOR THE DETERMINATION OF METALS EMISSIONS
IN EXHAUST GASES FROM STATIONARY SOQURCE COMBUSTION PROCESSES

1. Applicability and Principle

1.1 Applicability. This method is applicable for the determination of
total chromium (Cr). cadmium (Cd). arsenic (As), nickel (Ni)., manganese (Mn),
bervlliuzs (Be), copper (Cu). zinc {Zn), lead (Pb), selenium (Se)., phosphorus
(P}, thallium (T1l). silver (Ag). antimony (Sb}, barium (Ba), and mercury (Hg)
epissions from municipal waste incinerators, sewage sludge incinerators, and
hazardous waste inginerators. This method may also be used for the
determination of particulate emissions following the additional procedures
described. Modificarions to the sample recovery and analysis procedures
described in this protocel for the purpose of determining particulate emissions
may potentially impact the front half mercury determination.®

1.2 Principle. Particulete and gaseous metal emissions are withdrawn
isokinetically from the source and collected on a heated filter, end in a
series of chilled impingers containing & solution of dilute nitric acid in
hydrogen percxide in two impingers, and acidic potassium permanganate solution
in two (or one) impingers. Sampling train components are recovered and
digested in separate front and back half fractions. Materials collected in the
sazpling train are digested with acid solutions to dissolve inorganics and to
remove organic constituents that may create analytical interferences. Acid
digestion is performed using conventicnal Parc! Bomb or microwave digesticon
techniques. The nitric acid and hydrogen peroxide impinger solution. the
acidic potessium permanganate impinger sclution, and the probe rinse and
digested filter solutions are analyzed for mercury by cold vapor atomic

absorption spectroscopy (CVAAS). Except for the permanganate solution, the

*Fipld tests to date have shown that of the total amount of mercury measured

by the method. gonly 0 to <2% wes measured in the front half. Therefore, it is
tentatively concluded, based on the above data, that particulate emissions may
be measured by this train, without significantly altering the mercury results.
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remainder of the sampling train catches are analyzed for Cr, Cd. Ni, Mn. Be,
Cu. Zn. Pb, Se, P, Tl. Ag. Sb, Ba., and As by inductively coupled argon plasma
enission spectroscopy (ICAP) or atomic absorption spectroscopy (AAS). Graphite
furnace atomic absorption spectroscopy (GFAAS) is used for analysis of
antimony, arsenic, cadmium, lead, selenium, and thallium, if these elements
require greater analyticael sensitivity than can be obtained by ICAP.
Additionally, if desired, the tester may use AAS for analyses of all metals if
the detection limits meet the goal of the testing program. For convenience,
aliquots of each digested sample fraction can be combined proportionally for a
single analytical determination. The efficiency of the analytical procedure is
quantified by the analysis of spiked quality contfol samples conteining each of

the target metals including actual sample matrix effects checks.

2. Range, Sensitivity, Precision, and Interferences

2.1 Range. For the analyses described in this methodology and for similar
analyses, the ICAP response is linear over several orders of magnitude. Sam-
ples containing metel concentrations in the nanograms per milliliter (ng/ml) to
micrograms per milliliter (ug/ml) range in the analytical fiﬁish solution can
be analyzed-using this technigue--- Samples containing greater than
approximately 50 ug/ml of chromium, lead, or arsenic should be diluted before
analysis. Samples containing greater than approximately 20 ug/ml of cadmium
should be diluted before analysis.

2.2 Analytical Sensitivity. ICAP detection limits in the analytical
solution (based on SW-846, Method 6010) are approximately as follows: Sb (32
ng/wl), As (53 ng/ml), Ba (2 ng/ml), Be (0.3 ng/ml), €4 (4 ng/wl), Cr (7
ng/ml), Cu (6 ng/ml), Pb (42 ng/ml), Mn (2 ng/ml), Ni (15 ng/m1), P (75 ng/ml),
Se (75 ng/ml), Ag (7 ng/ml), Ti (40 ng/ml), and Zn (2 ng/ml}. The actual
method detection limits are sample dependent and mey vary as the sample matrix
may affect the limits. The detection ldmits for analysis by direct aspiration
AAS (based on SW-846, Method 7000) are approximately as follows: Sb (200
ng/ml), As (2 ng/ml), Ba (100 ng/ml), Be (5 ng/ml), €d (5 ng/ml), Cr (50
ng/ml), Cu (20 ng/ml), Pb {100 ng/ml}, Mn (10 ng/ml}, Ni (40 ng/ml), Se (2
ng/ml), Ag (10 ng/ml), T1 (100 ng/ml), and Zn (5 ng/ml). The detection limit
for mercury by CVAAS is approximately 0.2 ng/ml. The use of GFAAS can give
added sensitivity compared to the use of direct aspiration AAS for the
following metals: Sb (3 ng/ml), As (1 ng/ml), Be (0.2 ng/ml), Cd (0.1 ng/ml},
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Cr (! ng/zl), Pb (1 ng/ml}, Se (2 ng/ml). and T1 (1 ng/ml). To ensure the
possibility of optimun ease in obtaining accurate messurements, the
concentration of target metals in samples should be at least ten times the
detection limit. Under certain conditions. and with greater care in the
analytical procedure, this concentration can be as low as approximately three
times the detection limit. However, the scatter of such data may render them
unacceptable or may require many analyses before the desired reliability of
analytical data is obtained.

Using the procedures described in this method, the theoretical analytical
dezeczion limits shown above, a volume of 300 ml for the front half and 150 zl
for the back half sazples. and a stack gas sample vclume of 1.25 m3, cthe

corresponding in-stack detection limits are presented in Table A-1l and
This cdocurant s 8 .prefiminary drafl
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where: A = gnalytical detection limit, ug/ml.
B = volume of sample prior to sliquot for analysis, ml.
€ = stack sanple volume, dscm, m-.
D = in-stack detection limit, ug/m3. .-

Values in Table A-1 are calculated for the front and back half and/or the total
train.

- Actual gethod in-stack detection limits are based on actual test values.
If required, this method's in-stack detection limits listed can be improved for
a specific test by using one or mere of the following options:

¢ A normal l-hour sampling run collects & stack gas sampling volume of
about 1.25 m3. If the sampling time is increased and § @3 is
collected, the in-stack method detection limits would be one fourth of
the values shown above (this means that with this change, the method is
four times more sensitive than_normal).

o The in-stack detection limits assugpe that all of the sample is digested
{with excepction of the aliguot for mercury) end the final liquid voluzme
fof anglysis is 300 =l for the front half and 130 ml for the back half
sazple. \If the front haelf volume is reduced from 300 ml to 30 ml, the
front half in-stack detection limits would be one tenth of the values
shown above (ten times more sensitive). If the back half volume is
reduced from 150 =l to 25 ml the in-stack detection limits would be cone

sixch of the above wvalues. Ma:trix effects checks are necessary on
3 s docurtant s § praliminzry cnaft
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TABLE A-1. IN-STACK METHOD DETECTION LIMITS (ug/um3)
FOR TRAIN FRACTIONS USING ICAP AND AAS

Fronc Half Back Halfy Back Half)

Fraction 1 Fraction 2 Fraction 3 Total Train
Metal Probe and Filter Impingers 1-3 Impingers 4-5
Antizony 7.7 (0.1)° 3.8 (0.4)° 11.5 (1.1)*
Arsenic 12.7 (0.3)° 6.4 (0.1}° 19.1 (0.4)°
Barium 0.5 0.3 0.8
Beryllium 0.07 (0.05)* 0.04 (0.03)* 0.11 (0.08)*
Cadmiunm 1.0 (0.02)}* 0.5 (G.o0L)* 1.5 (0.)*
Chromiuxm 1.7 (0.2)* 0.8 (0.1)* 2.5 (0.3)*
Copper 1.4 0.7 2.1
Lead 10.1 (0.2)* 5.0 (0.1})* 15.1 (0.3)*
Manganese 0.5 (0.2)* 0.2 (0.1)" 0.7 (0.3)*
Mercury 0.05** 0.03** 0.03** 0.11*°
Nickel 3.6 1.8 5.4
Phosphorus 18 9 27
Selenium 18 (0.3)* 9 (0.3)" 27 (0.8)*
Silver 1.7 0.5 2.6
Thalliumx 9.6 (C.2)°* 4.8 (0.1)* 5.4 (0.3)*
Zinc 0.5 Gg.3 c.8

{ })* Detection limit when analyzed by GFAAS.
** Detection limit when analyzed by CVAAS.
Actual method in-stack detection limits are based on actuysl test wvalues.

analyses of samples and typically are of greater significance for
samples that have been concentrated below the norzal sazmple volume. A
volume less than 25 ml may not allow resclubilization of the residue
and may increase interference by other compounds.

when both of the sbove two improvements are used on one sample e: the
same time, the resultant ipprovements are multiplicative. For example,
where stack gas volume is increased by a factor of five and the total
liquid sample digested volume of both the front and back halves is
reduced by faztor of six, the in-stack method detection limit is
reduced by a factor of thirty {the method is thirty times more
sensitive).

Caonversely, reducing stack ges sample volume and increasing sample
The front half and back halfy
The

resultant ligquid volume {excluding Fraction 3 which must be analyzed

liquid volume will increase limits.
samples‘YFractions 1 and 2) can be combined prior to analysis,
separately) is recorded. Cosbining the sample as described does not

allow determination (whether front or back half;} of where in the train
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the sample was captured. The in-stack method detection limit then
becomes & single value for all metals, except mercury for which the
contribution of Fraction 3 must be considered.

0 The above discussion assumes no blank correction. Blank corrections

are discussed later in this method.

2.3 Precision. The precisions {relative standard deviation) for each
metal detected in a method development test at & sewage sludge incinerator, are
as follows: Sb (13.9%), As (13.5%), Ba (13.1X), Cd (11.5%). Cr (12.5%), Cu
{11.9%), Pb (11.6%). Ni (7.7%), P (13.5Z), Se (15.3%)., Tl (12.3%), and Zn
(11.8%). Beryllium, manganese and silver were not detected in the tests;
however, based on the analytical sensitivity of the ICAP for these metals, it
is assumed that their precisions should be similiar to those for the other

metals.

2.4 Interferences. Iron can be a spectral interference during the
analiysis of arsenic., chromium, and cadmium by ICAP. Aluminum can be a spectral
interference during the analysis of arsenic and lead by ICAP. Generally, these
interferences can be reduced by diluting the sample, but this increases the
method detection limit. Refer to EPA Method 6010 (Sw-846) for details on
potential interferences for this method. For all GFAAS analyses, matrix
medifiers should be used teo limit interferences, and standards should be matrix

matched.

3. Apparatus

3.1 Sampling Train. A schematic of the sampling train is shown in Figure
A-1. It is similar to the Methed 5 train. The sampling train consists of the
following components.

3.1.1 Probe Nozzle (Probe Tip) and Boresilicate or Quartz Glass Probe
Liner. S$Same as Method 5, Sections 2.1.1 and 2.1.2. Glass nozzles are required
unless an alternate probe tip prevents‘lhe possibility eof contamination or
interference of the sample with its materials of construction. If a probe tip
other than glass is used, no correction of the stack sample test results can be
made because of the effect on the results by the probe tip. )

3.1.2 Pitot Tube and Differential Pressure Gauge. Same as Method 2,
Sections 2.1 and 2.2, respectively.

3.1.3 Filter Holder. Glass, same as Method 5, Section 2.1.5, except that
a Teflon filter support may be used, il desired. to replace the glass frit.
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3.1.4 Filter Heating System. Same as Method 5, Section 2.1.6.

3.1.5 Condenser. The following system shall be used for the condensation
and collection of gaseous metals and for determining the moisture content of
the stack gas. The condensing system should consist of four to six impingers
connected in series with lesk-free ground glass fittings or other leak-free,
non-contaminating fittings. The first impinger is optional and is recommended
as a water knockout trap for use during test conditions which reguire such a
trap. The impingers to be used in the metals train are now described. When
the first impinger is used as a water knockout, it shall have a short stem.

The second impinger (or the first HN03/H202 impinger} shall be as described for
the first impinger in Method 5, Paragraph 2.1.7. The third impinger (or the
impinger used as the second HNO3/H202 impinger in any case) is the same as the
Greenburg Smith impinger with the standard tip described as the second impinger
in Method 5. Paragraph 2.1.7. All other impingers used in the metals train are
the same as the second impinger previously described. The first impinger
should be empty. the second and third shall contain known quantities of a
nitric acid/hydrogen peroxide solution (Section 4.2.1), the fourth (and fifth,
if required) shall contain a known quantity of acidic potassium permanganate
solution (Section 4.2.2), and the last impinger shall contain a known quantity
of silica gel or equivalent desiccant. A thermometer capable of measuring to
within 1°C (2°F) shall be placed at the cutlet of the last impinger. When the’
waﬁer knockout impinger is not needed, it is removed from the train and the
other impingers remain the same. If mercury analysis is not needed, the
potassium permanganate impingers are removed.

3.1.6 Metering System, Barometer, and Gas Density Determination
Equipment. Same as Method 5, Sections 2.1.8 through 2.1.10, respectively.

3.2 Sample Recovery. The following items are needed for sample recovery:
3.2.1 Nonmetallic Probe Liner and Probe Nozzle Brushes, Wash Bottles,
Sazple Storage Containers, Petri Dishes, Graduated Cylinders, Plastic Storage
Containers, Funnel and Rubber Policeman. and Glass Funnel. Same as Method 3,

Sections 2.2.1 through 2.2.8, respectively.

3.2.2 Llabels. For identification of samples.

3.2.3 Polypropylene Tweezers and/or Plastic Gloves. For recovery of the
filter from the sampling train filter holder.

3.2.4 Nonmetallic Bristle Brush. For quantitative recovery of materials

collected in the front half of the sampling train.
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3.3 Sample Preparation and Analysis. For the analysis, the following
equipment is needed:

3.3.1 Volumetric Flasks, 100 ml, 250 sl, and 1000 ml. For preparstion of
standards and sample dilution.

3.3.2 Graduated Cylinders. For preparation of reagents.

3.3.3 Parc Bombs or Microwave Pressure Relief Vessels with Capping
Station (CEM Corporation model or equivalent).

3.3.4 Beakers and Watchglasses. 250 ml beakers for sample digestion with
watchglasses to cover the tops.

3.3.5 Ring Stands and Clamps. For securing equipment such as filtration
apparatus.

3.3.6 Filter Funnels. For holding filter paper.

3.3.7 Whatman 541 Filter Paper (or equivalent}.For filtration of
digested samples, '

3.3.8 Disposable Pasteur Pipets and Bulbs.

3.3.9 Volumetric Pipets.

3.3.10 Analytical Balance. Accurate to within 0.1 mg.

3.3.11 Microwave or Conventional Oven. For heating samples at fixed
power levels or temperatures.

3.3.12 Hot Plates.

- 3.3.13 Atomic Absorption Spectrometer (AAS). Equipped with s background

corrector.

3.3.13.1 Graphite Furnace Attachment. With antimony, arsenic, cadmium,
lead, seleniuzm, thalium, and hollow cathode lamps (HCLs) or electrodeless
discharge lamps (EDLs). Same as EPA Methods 7041 (antimony), 7060 (arsenic),
7131 (cadzium), 7421 (lead), 7740 (selenium), and 7841 (thallium).

3.3.13.2 Cold Vapor Mercury Attachment. With & mercury HCL or EDL. The
equipment needed for the cold vapor mertury attachment includes an air
recirculation pump, a quartz cell, an aerator apparatus, and a heat lamp or
desiccator tube. The heat lamp should be capable of raising the ambient
temperature at the quartz cell by 10°C such that no condensation forms on the
wall of the quartz cell. Same es EPA Method 7470.

3.3.14 Inductively Coupled Argon Plasma Spectrometer. With either a
" direct or sequential reader and an alumina torch. Same as EPA Method 6010.
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Unless otherwise indicated, it is intended that all reagents conform to
the specifications established by the Committee on Analytical Reagents of the
American Chemical Society, where such specifications are available; otherwise,
use the best available grade.

4.1 Sampling. The reagents used in sampling are as follows:

4.1.1 Filters. The filters shall contain less than 1.25 ug of each of the
merals to be measured. Analytical results provided by filter manufaciurers are
acceptable. However, if no such results are available, filter blanks must be
enalyzed for each target metal prior to emission testing. Quartz fiber or
glass fiber filters without organic binders shall be used. The filters should
exhibit at least 99.95 percent efficiency (<0.05 percent penetration) on 0.3
micron dioctyl phthalate smoke particles. The filter efficiency test shall be
conducted in accordance with ASTM Standard Method D2986-71 (incorporated by
reference). For particulate determinaetion, the filter should have a surface
alkalinity less than 7.5 pH. Again, analytical results provided by filter
manufacturers are acceptable. Palli'lexH type 2500 QAT-UP Ultra Pure Filters *
have been found to meet these limits.

4.1.2 Weter. To conform to ASTM Specification D1193.77. Type II
{incorporated by reference). Analyze the water for all target metals prior to
field use. All target metsls should be less than 1 ng/ml.

4.1.3 Nitric Acid. Concentrated. DBaker Instra-analyzed or equivalent.

L_.1.4 Hydrochloric Acid. Concentrated. Baker Instra-analyzed or
equivalent. )

4.1.5 Hydrogen Percxide, 30 Percent (V/V).

4L.1.6 Potassium Permanganate.

4.1.7 Sulfuric Acid. Concentrated.

4.1.8 Silica Gel and Crushed Ice.™ Same as Method 5, Sections 3.1.2 and
3.1.3, respectively.

4.2 Pretest Preparation for Sampling Reagents.

4.2.1 Nitric Acid/Hydrogen Peroxide Absorbing Solution. Add 50 ml of
concentrated niscic acid and 333 ml of 30 percent hydrogen peroxide to a 1000
ml volumetric flask or graduated cylinder containing approximately 500 ml of
water. Dilute to volume with water. The reagent shall contain less than

2 ng/ml of each target metal.
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4.2.2 Acidic Potassium Permanganate Solution. Fill a 1 liter volumetric
flask or graduated cylinder with approximately 800 ml of water. Weigh out
40.0 g of potessium permanganate and dissolve it in the water. Add 100 ml of
concentrated sulfuric acid and mix well. Let the solution cool and dilute to
volume with water. The reagent shall contain less than 2 ng/ml of each target
metal.

Precaution: To prevent autocatalytic decomposition of the permanganate
solution. filter the solution through Whatman 541 filter paper. Also due to
reaction of the potessium permanganate with the acid, there may be pressure
buildup in the sample storage bottle, These bottles should not be filled full
and should be vented both to relieve excess pressure and to prevent explosion
due to pressure buildup. Venting is highly recommended, but should not allow
contamination of the sample; a No. 70-72 hole drilled in the container c¢ap and
Teflon liner has been used.

4.2.3 Nitric Acid, 0.1 N. Add 6.3 ml of concentrated nitric acid (70
percent) to a graduated cylinder containing approximately 900 ml of water,
Dilute to 1000 ml with water. Mix well. The reagent shall contain less than 2
ng/al 6f each target metal.

4.2.4 Hydrochloric Acid, 8 N. Add 690 ml of concentrated hydrochloric
acid to a graduated .cylinder containing 250 ml of water. Dilute to 100 ml with
water. Mix well. The reagent shall contain less than 2 ng/ml of each the
target metals.

4.3 Gléssware Cleaning Reagents.

L.3.1 Nitric Acid, Concentrated. Fisher ACS grade or equivalent.

4.3.2 Water. To conform to ASTM Specifications D1193-77, Type II.

4.3.3 Nitric Acid, 10 Percent (V/V). Add 500 ml of concentrated nitric
acid to a graduated cylinder containing approximately 4000 ml of water.

Dilute to 5000 ml with water. -

4.4 Sample Digestion and Analysis Reagents.

4.4.1 Hydrochloric Acid, Concentrated.

4.4.2 Hydrofluoric Acid, Concentrated.

4.4.3 Nitrie Acid, Concentrated. Baker Instra-analyzed or equivalent.

4.4.4 Nitriec Acid, 10 Percent (V/V). Add 100 ml of concentrated nitric
acid to 800 ol of water. Dilute to 1000 ml with water. Mix well. Reagent
shall contain less than 2 ng/ml of each target metal.
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4.4.5 Nitric Acid, S Percent (V/V). Add 50 ml of concentrated nitric acid
to 800 ml of water. Dilute to 1000 ml with water. Reagent shall contain less
than 2 ng/ml of each target metal.

4.4 6 Water. To conform to ASTM Specifications D1193-77, Type II.

4.4.7 Hydroxylamine Hydrochloride end Sodium Chloride Solution. See EPA
Method 7470 for preparation.

L.4.8 Stannous Chloride.

.4.9 Potassium Permanganate, 5 Percent (W/V).
.4.10 Sulfuric Acid, Concentrated.

4,11 Nitric Acid, 50 Percent (V/V).

.4.12 Potassium Persulfate, 5 Percent (W/V).
.4.13 Nickel Nitrate, Ni(N03)2'6H20.

.4.14 Lanthanum Oxide, Lay03.

.4.15 AAS Grade Hg Standard, 1000 ug/ml.
.4.16 AAS Grade Pb Standard, 1000 ug/ml.

.4.17 AAS Grade As Standard, 1000 ug/ml. - - - . e e h TS,
.4.18 AAS Grade Cd Standard. 1000 ug/ml.

.4.19 AAS Grade Cr Standard, 1000 ug/cl. This dacxhant ke 8 prefimisary drain.

.4.20 AAS Grade Sb Standard, 1000 ug/ml. g swacte ot at this vaor s O &7
.4.21 AAS Grade Ba Standard, 1000 ug/sml. 3{:;’;*;;‘5:::&“&"::itslttias: :ﬂz
.4.22 AAS Grade Be Standard, 1000 ug/ml. a=curacy and p-licy Impilcaiizns

L4.23 AAS Grade Cu Standard, 1000 ug/ml.

.4.24 AAS Grade Mn Standard, 1000 ug/ml. “e=sfemermam  ccnn L em e ey
.4.25 AAS Grade Ni Standard, 1000 ug/ml.

.4.26 AAS Grade P Standard, 1000 ug/ml.

.4.27 AAS Grade Se Standard, 1000 ug/ml.

.4.28 AAS Grade Ag Standard., 1000 ug/ml.

.4.29 AAS Grade Tl Standard., 100Q ug/ml.

.4.30 AAS Grade Zn Standard, 1000 ug/ml.

.4.31 AAS Grade Al Standard, 1000 ug/ml.

.4.32 AAS Grade Fe Standard, 1000 ug/ml:

.4.33 The wetals standards may alsoc be made from solid chemicels as
described in EPA Method 200.7. EPA Method 7470 or Standard Methods for the
Analysis of Water and Wastewater. 15th Edition, Method 303F should be referred

F i R A i — N N i — N i - S - - - - Y R R Y - -
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to for additional information on mercury standards.
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4.4.34 Mercury Standards and Quality Control Samples. Prepare a 10 ug/ml
pmercury standard by adding S5 ml of 1000 ug/ml mercury standard to a 500 =l
volumetric flask. Dilute to 500 ml with 20 ml of 15 percent nitric acid and
then water. Prepare a 200 ng/ml standard by adding S5 ml of the 10 ug/ml
standard to & 250 ml volumetric flask and dilute to 250 ml with 5 ml of 4%
KMnOy., 5 ml 15 percent nitric acid. and then water. Otﬁer standards should be
prepared by dilution of the 200 ng/ml wercury standard. At least four
standards should be used to prepare the standard curve. Standards containing

0.25, 0.50, 1.00, and 2.00 total ng are suggested. Quality control samples

should be prepared by making a separate 10 ng/ml standard and diluting until it

is in the range of the samples.
4.4.35 ICAP Standards and Quality Control Samples. Calibration standards
for ICAP analysis can be combined into four different mixed standard solutions

as shown below.
MIXED STANDARD SOLUTIONS FOR ICAP ANALYSIS

Solution Elements
1 As, Be, Cd, Mn, Pb, Se, 2n
II Ba, Cu, Fe
IIr Al, Cr, Ni
Iv Ag, P, Sb, T1

Prepare these standards by combining and diluting the appropriate volumes of
the 1000 ug/ml solutions with 5 percent nitric acid. A minimum of one stan-
dard and a blank can be used to form each calibration curve. However, a sep-
arate quality control sample spiked with known amounts of the target metels in
quantities expected to be in the midrange of the calibration curve should be
prepered. Suggested standard levels are 50 ug/ml for Al, 25 ug/ml for Cr and
Pb, 15 ug/ml for Fe, and 10 ug/ml for the resaining elements. Standards con-
taining less than 1 ug/ml of metal should be prepared daily. Standards con-
taining greater than 1 ug/ml of metal should be stable for a minimum of 1 to 2
weeks. _

4.4.36 Graphite Furnace AAS Standards for Antimony, Arsenic, Cadmium,
Lead, Selenium, and Thallium. Prepare 2 10 ug/ml standard by adding 1 ml of
1000 ug/ml standard to a 100 ml volumetric flask. Dilute to 100 ml with 10
percent nitric acid. For graphite furnace AAS, the standards must be matrix
matched; e.g., if the samples contain 6 percent nitric acid and 4 percent

hydrofluoric acid., the standards should alsc be made up with & percent nitric
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acid and 4 percent hydrofluoric acid. Prepare a 100 ng/ml standard by adding
1 =l of the 10 ug/ol standard to a 100 ml volumetric flask and dilute to 100 =l
with the appropriate matrix solution. Other standards should be prepared by
dilution of the 100 ng/=ml standards. At least four standards should be used to
make up the standard curve. Suggested levels are 10, 50, 75. and 100 ng/wl.
Quality control samples should be prepared by making & separate 10 ug/ml
standard and diluting until it is in the range of the samples. Standards
containing less than 1 ug/ml of metal should be prepared daily. Standards
containing greater than 1 ug/ml of metal should be stable for & minimum of 1 to
2 weeks.

4.5.37 Matrix Modifiers.

4.4,37.1 Nickel Nitrate, 1 Percent (V/V). Dissolve 4.956 g of
Ni(N03)2‘6H20 in approximately 50 ml of water in a 100 ml volumetric flask.
Dilute to 100 ml with water.

4.4.37.2 Nickel Nitrate, One-tenth Percent (V/V). Dilute 10 ml of 1 per-
cent nickel nitrate solution to 100 ml with water. Inject an equal amount of
sample and this modifier into the graphite furnace during AAS analysis for 4s.

4.4.37.3 Lanthanum. Dissolve 0.5864 g of Lay03 in 10 ml of concentrated
HNO3 and dilute to 100 ml with water. Inject an equal amount of sample and
this modifier into the grephite furnaece during AAS analysis for Pb.

5. Procedure

5.1 Sampling. The complexity of this method is such that, in order to
obtain reliable results, testers should be trained and experienced with the
test procedures.

5.1.1 Pretest Preparation. Follow the same general procedure given in
Method 35, Section 4.1.1, except that, unless particulate emissions are to be
deterained, the filter need not be desiccated or weighed. All sampling train
glassware should first be rinsed with het tap water and then washed in hot
soapy water. Next, glessware should be rinsed three times with tap water,
followed by three additional rinses with water. All glassware should then be
soaked in a 10 percent (V/V) nitric acid solution for a minimum of 4 hours,
rinsed three times with water, rinsed a finel time with acetone, and allowed
to eir dry. All glassware openings where contamination can occur should be

covered until the sampling train is assembled, prior to sampling.
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5.1.2 Preliminary Determinations. Same as Method 5, Section §.1.2.

5.1.3 Preparation of Sampling Train. Follow the same general procedures
given in Method 5, Section 4.1.3, except place 100 ml of the nitric
acid/hydrogen peroxide solution (Section 4.2.1) in the two HN03/H202 impingers
(normally the second and third impingers). place 100 ml of the ecidic potassium
permanganate solution (Section 4.2.2) in the fourth and fifth impinger, and

transfer approximately 200 to 300 g of preweighed silica gel from its container

to the last impinger. Alternatively, the silica gel may be weighed directly in
the impinger just prior to train assembly.

Several options are available to the tester based on the sampling
conditions. The use of an empty first impinger can be eliminated if the
moisture to be collected in the impingers is calculated or determined to be
less than 150 ml. The tester shall irnclude two impingers containing the
acidic potassium permanganate solution for the first test run, unless past
testing experience at the same or similar sources has shown that only one is
necessary. The last permanganate impinger may be discarded if both
perzanganate impingers have retained their original deep purple permanganate

color. A maximum of 200 ml in each permanganate impinger (or a maximum of
7three permanganate 1mp£;gérs) may be used, if necessary, to maintain the
desired coler in the last permanganate impinger.

Retain for reagent blanks, 100 ml of the nitric acid/hydrogen peroxide
solution and 100 ml of the acidic potassium permanganate sclution. These
solﬁtions should be labeled and treated as described in Section 7. Set up the
sappling train as shown in Figure A-1l.

Precaction: Extreme care should be taken to prevent contamination within
the train. Prevent the mercury collection reagent (acidic potassium
permanganate} from contacting any glassware of the train which is washed and
analyzed for Mn. Prevent hydrogen peroxide from mixing with the acidic
potassium permanganate. -

5.1.4% Leak-Check Procedures. Follow the leak-check procedures giveﬁ in
Method 5, Section 4.1.4.1 (Pretest Leak-Check), Section 4.1.4.2 (Leak-Checks
During the Sample Run), and Secticn 4.1.4.3 (Post-Test Lesk-Checks).

5.1.5 Sappling Train Operation. Follow the procedures given in Method 5,
Section 4.1.5. For each run, record the data required on a data sheet such as

the one shown in Figure 5-2 of Method 5.

Py docuSea Iy a Bts'iranaey amz-
T haT pot bme  feimally reezso, r..- ol
14 =.:d should r- 3; tnig stage pe cor-tos
W orepresent Agenoy policy Itis iy
<rculateg tor comyment on Ms techinizs
&ccunacy sna p-licy implicationg,

e

TR S vamy - Sty A - e, -re . -
F"14 e X

|



5.1.6 Calculation of Percent Isokinetic. Same as Method 5, Section 4.1.6.
5.2 Sanmple Recovery. Begin cleanup procedures as soon as the probe is
resoved from the stack at the end of a sampling period.

The probe should be allowed to cool prior to sample recovery. When it can
be safely handled, wipe off all external particulate matter near the tip of
the probe nozzle and place a rinsed, non-comtaminating cap over the probe
nozzle to prevent losing or gaining particulate matter. Do not cap the probe
tip tightly while the sampling train is ccoling. This normally causes a vacuum
to form in the filter holder, thus causing the undesired result of drawing
liquid from the impingers into the filter.

Before moving the sampling train to the cleanup site, remove the probe from
the saxpling train and cap the open outlet. Be careful not to lose any
condensate that might be present. Cap the filter inlet where the probe was
fastened. Remove the umbilical cord from the last impinger and cep the
izpinger. Cap off the filter holder outlet and impinger inlet. Use non-
contaminating caps, whether ground-gless stoppers, plastic caps, or serum caps,
to close these openings.

Transfer the probe and filter-impinger assembly to a cleanup area that is »
clean and protected from the wind and other potential causes of contamination
or loss of sample. Inspect the train before and during disassemb1§ and note
any abnormal conditions. The sample is recovered and treated as follows (see
schematic in Figure A-2). Assure that all items necessary for recovery of the
sazple do not contaminate it.

5.2.1 Container No. 1 (Filter). Carefully remove the filter from the
filter holder and place it in its identified petri dish container. Acid-
washed polypropylene or Teflon coated tweezers or clean, disposable surgical
gloves rinsed with water should be used to handle the filters. If it is
necessary to fold the filter, make certain the particulate cake is inside the
fold. Carefully transfer the filter and eny particulate matter or filter
fibers that adhere to the filter holder gasket to the petri dish by using a dry
{acid-cleaned) nylon bristle brush. Do not use any metal-containing materials
when recovering this train. Seal the lsbeled petri dish.

5.2.2 Container No. 2 (Probe). Note: Container No. 2 can be omitted if
the testing dees not include the deterzination of particulate concentration.
Taking care to see that dust on the outside of the probe or other exterior

surfaces does not get into the sample, quantitatively recover particulste
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matter or any condensate from the probe nozzle, probe fitting, probe liner,

and front half of the filter holder by washing these components with acetone
and placing the wash in a glass container. Distilled water may be used instead
of acetone when approved by the Administrator and shall be used when specified
by the Administrator; in these cases, save & water blank and follow the
Administrator's directions on analysis. Perform the acetone rinses as follows:
Carefully remove the probe nozzle and clean the inside surface by rinsing with
acetone from a wash bottle and brushing with a metal-free Nylon bristle brush.
Brush until the acetone rinse shows no visible particles, after which make a
final rinse of the inside surface with acetone.

Brush and rinse the inside parts of the Swagelok fitting with acetone in a
similar wey until no visible particles remain.

Rinse the probe liner with acetone by tilting and rotating the probe while
squirting acetone into its upper end so that all inside surfaces will be wetted
with acetone. Let the acetone drein from the lower end into the sample
container. A funnel {glass or polyethylene) may be used to gid on transferring
liquid washings to the container. Follow the acetone rinse with a metal-free
probe brush. Hold the probe in an inclined position, squirt acetone into the
upper end as the probe brush is being pushed with 8 twisting asction through the
probe; hold a sample container underneasth the lower end of the probe, and catch
any acetone and particulate matter which is brushed through the probe three
times or more until no visible particulate matter is carried out with the
acetone or until none remains in the probe liner on visual inspection. Rinse
the brush with acetone, and quantitatively collect these washings in the sample
container. After the brushing, make a final acetone rinse of the probe as
described above.

It is recommended that two people be used to clean the probe to minimize
sample losses. Between sampling runs, keep brushes clean and protected from
contaminations. -

After ensuring that all joints have been wiped cleen of silicone grease,
clean the inside of the front half of the filter holder by rubbing the surfaces
with a metal-free nylon bristle brush and rinsing with acetone., Rinse each
surface three times or more if needed to remove visible particulate, Make a
final rinse of the brush and filter holder. After all acetone weshings and
parciculate matter have been collected in the sample conteiner, tighten the lid

on the sample container so that acetone will not leak out when it is shipped to
- <8 2 pralimnee Moo,
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the laboratory. Mark the height of the fluid level to determine whether or not
leakage occurred during transport. Label the container clearly to identify its
contents.

5.2.3 Container No. 3 {Probe Rinse}. Rinse the probe liner, probe nozzle,
and front half of the filter holder by rinsing these components thoroughly with
0.1 N nitric acid and plecing the wash into a sample storage container.
Perform the rinses as described in Method 12, Section 5.2.2. Measure and
record the volume of the combined rinses,. and'place the sample into a storage
container. Mark the height of the fluid level on the outside of the container
and use this mark to determine if leakage occurs during transport. Seal the
container and clearly label the contents.

5.2.4 Container No. 4 (;mpingers 1 chrough 3. Contents and Rinses). Due
to the large quantity of liquid involved, the tester may place the impinger
solutions in more than one container. Measure the liquid in the first three
impingers volumetrically to within 0.5 ml using a graduated cylinder. Record
the volume of liquid present. This information is required to calculate the
moisture content of the sampled flue gas. Clean each of the first three
impingers and connecting glassware by thorcughly rinsing with 0.1 N nitric acid
as described in Method 12, Section 5.2.4.  Combine the rinses and impinger
solutions, measure and record the volume. Mark the height of the fluid level
on the outside of the container to determine if leakage occurs during
transport. Seal the container and clearly label the contents.

5.2.5 Container No. 5 (Acidified Potassium Permanganate Soluticon and
Rinses, Impingers No. 4 & 5). Pour all the liquid from the permanganate
impingers (fourth and fifth, if two permanganate impingers are used) into a
graduated cylinder and measure the volume to within 0.5 ml. This information
is required to calculate the moisture content of the sampled flue gas. Rinse
the permanganate impinger(s) and connecting glass pieces a minigum of three
times with acidified potassium permangapnate solution. Combine the rinses with
the permanganate impinger solution in a gradusted cylinder and measure the
total volume within 0.5 ml. Place the combined rinses and impinger contents in
a8 labeled container. Mark the height of the fluid level on the outside of the
container to determine if leakage occurs during transport. See the following
note and the Precaution in Paragraph 4.2.2 and properly seal the container and
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Note: Due to the potentisl reaction of the potassium permanganate with the
acid, there may be pressure buildup in the sample storage bottles. These
bottles should not be filled full and should be vented to relieve excess
pressure. Venting is highly recommended. A No. 70-72 hole drilled in the
container cap and Teflon liner has been found to allow adequate venting without
loss of sample.

5.2.6 Container No. 6 (Silica Gel). Note the color of the indicating
silica gel to determine whether it has been completely spent and make &
notation of its condition. Transfer the silica gel from its impinger to its
original container and seel. The tester may use & funnel to pour the silica
gel and a rubber policeman to remove the silica gel from the impinger. The
small amount of particles that may adhere to the impinger wall need not be
removed. Do not use water or other liquids to transfer the silica gel since
weight gained in the silica gel impinger is used for moisture calculations.
Alternatively, if a balance is available in the field, record the weight of
the spent silica gel (or silica gel plus impinger) to the nearest 0.5 g.

§.2.7 Container No. 7 (Acetone Blank). Once during each field test, place
100 nl of the acetone used in the sample recovery process into a labeled
container for use as a recovery solvent blank. Seal the container.

5.2.8 Container No. 8 (0.1 N Nitric Acid Blank). Once during each field
test, place 100 ml of the 0.1 N nitric acid solution used in the saxmple
reéovery process into a labeled container for use as a recovery solvent blank.
Seal the container.

5.2.9 Container No. 9 (5% Nitric Acid/10% Hydrogen Peroxide Blank). Once
during each field test, place 100 ml of the 5% nitric acid/10%X hydrogen
peroxide solution used as the nitric acid impinger reagent into a labeled
container for use as a blank. Sesl the container.

5.2.10 Container No. 10 (Acidified Potassium Permanganate Blank). Once
during each field test, place 100 al of-the acidified potassiur permangansate
so}ution used as the impinger solution and in the sample recovery process into
a labeled container for use as a blank. Seal the container.

Note: This container should be vented, as described in Section 5.2.4, to
relieve excess pressure.

5.2.11 Container No. 11 (Filter Blank). Once during each field test,

place an unused filter from the same lot as the sampling filters in a labeled

petri dish. Seal the petri dish. T documiint i § Preliminery et
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5.3 Sample Preparation. Note the level of the liquid in each of the
containers and determine if any sample was lost during shipment. If a
noticeable amount of leakage has occurred, either void the sample or use
pethods, subject to the approval of the Administrator, to correct the final
results. A diagrem illustrating sample preparation and analysis procedures for
each of the sample train components is shown in Figure A-3.

5.3.1 Container No. 1 (Filter). The filter with its filter catch should
pe divided into portions containing approximately 0.5 g each and placed into
the analyst's choice of either individual microwave pressure relief vessels or
Parr® Bombs. Six ml of concentrated nitric acid and 4 ml of concentrated
hydrofluoric acid should be added to each vessel. For microwave heating,
microwave the sample vessels for approximately 12-15 minutes in intervals of 1
to 2 minutes at 600 Watts. For conventional heating, heat the Parr Bombs at
140°C (2835°F) for 6 hours. Then cool the samples to room temperature and

combine with the acid digested probe rinse as required in Section 5.3.3. below.

Notes: 1. Suggested microwave heating times ere approximate and are dependent
upon the number of samples being digested. Twelve to 15 minute
heating times have been found to be acceptable for simultaneous
digestion of up to 12 individual samples. Sufficient heating is
evidenced by sorbent reflux within the vessel.

2. If the sampling train uses an optional cyclone, the cyclone catch
should be prepared and digested using the same procedures described
for the filters and combined with the digested filter samples.

5.3.2 Container No. 2 (Probe). Note the level of liquid in the container
and confirm on the analysis sheet whether or not leakage occurred during
transport. If a noticeable amount of leakage has occurred, either wvoid the
sarmple or use methods, subject to the approval of the Administrator, to correct
the final results. Measure the liquid <in this container either veclumetrically
to +1 ml or gravimetrically to +0.5 g. Transfer the contents to an acid-cleaned
tared 250-nl beaker and evaporate to dryness at ambient temperature and
pressure. Desiccate for 24 hours and weigh to a constant weight according to
the procedures described in Section 4.3 of Methoed 5. Report the results to the
nearest 0.1 mg. Resolubilize the residue with concentrated nitric acid and
combine the resultant sample including all liquid and any particulate matter

with Container No. 3 prior to beginning the following step 5.3.3.
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5.3.3 Container No. 3 (Probe Rinse). The pH of this sample shall be 2 or
lower. If the pH is higher, the sample should be acidified with concentrated
nitric acid to pH 2. The sample should be rinsed into & beaker with water and
the beaker should be covered with a ribbed watchglass. The sapple volume should
be reduced to appfoximately 50 ml by heating on a hot plate at s temperature
just below boiling. Inspect the sample for vi;ible particulate matter, and
depending on the results of the inspection. perform one of the following. If no
particulate matter is observed, combine the sample directly with the acid
digested pertions of the filter prepared previously in Section 5.3.1. If
particulate matter is observed, digest the sample in microwave vessels or ParrR
Bombs following the procedures described in Section 5.3.1; then combine the
resultant sample directly with the acid digested portions of the filter prepared
previcusly in Section 5.3.1. The resultant combined sample is referred to as
Fraction 1. Filter the coambined scolution of the a;id digested filter and probe
rinse samples using Whatman 541 filter paper. Dilute to 300 ml (or the
appropriate volume for the expected metals concentration) with water. Measure
and record the combined volume of the Fraction 1 seolution to within 0.1 =1.
Quantitatively remove a 50 ml aliquot and label as Fraction 1B. Label the
remaining 250 ol portion as Fraction lA. 'Fractiéé 1A is usea_fdr iCAé-dr EAS
analysis. Fraction 1B is used for the determination of front half mercury.

5.3.4 Container No. 4 (Impingers 1-3). Measure and record the total vol-
ume of this sample to within 0.5 ml. FKemove a 50 ml aliquot for mercury analy-
sis and label as Fraction 2B. The Fraction 2B aliquot should be prepared and
analyzed as described in Section 5.4.3. The remaining portion of Container No.
3 should be lsbeled Fraction 2A and shall be pH 2 or lower. If necessary, use
concentrated nitric acid to lower this fraction to pH . The sample should be
rinsed into a beeker with water and the beaker should be covered with a ribbed
watchglass. The sample volume should be reduced to epproximately 20 ml by
heating on a hot plate at a temperature-.just below boiling. Then follow either
of the digestion procedures described in Sections 5.3.4.1 and 5.3.4.2, below.

5.3.4.1 Conventional Digestion Procedure. Add 30 ml of 50 percent nitric

acid and heat for 30 minutes on a hot plate to just below boiling.” Add 10 =l of

3 percent hydrogen peroxide and heat for 10 more minutes. Add 50 ml of hot
water and heat the sample for an additional 20 minutes. Cool, filter the
sample, and dilute to 150 ml {(or the appropriate volume for the expected metals

Concentrations) with water. 7% dociment B § prefiminary drx
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5.3.4.2 Microwave Digestion Procedure. Add ﬁf?ﬁfb?"éd'ﬁéfééﬁéﬁﬁf&%ic
acid and heat for & minutes in intervals of 1 to 2 minutes at 600 Watts. Allow
the sample to cool. Add 10 ml of 3 percent hydrogen peroxide and heat for 2
more minutes. Add 50 ol of hot water and heat for an additional 5 minutes.
Cool, filter the sample. and dilute to 150 ol {or the appropriate volume for the
expected metals concentrations) with water.

Note: All microwave heating times given are approximate and are dependent
ypon the number of sazples being digested at a time. Heating times as given
above have been found acceptable for simultaneous digestion of up to 12
individual samples. Sufficient heating is evidenced by solvent reflux within
the vessel.

5.3.5 Container No. 5 (Impingers 8 & 5). Measure and record the total
volume of this sample to within 0.5 ml. This sample is referred to as Fraction
3. Follow the analysis procedures described in Sectisn 5.4.3.

5.3.6 Container No. 6 {Silica Gel). Weigh the spent silica gel {or silica
gel plus impinger) to the nearest 0.5 g using a balance. (This step
may be conducted in the field.)

5.4 Sample Analysis. For each sampling train, five individual samples are
generated for analysis. A schematic identifying each sample and the prescribed
sample preparation and analysis scheme is shown in Figure A-3. The first two
samples, labeled Fractions 1A and 1B, consist ol the digested samples from the.
front half of the train. Fraction 1A is for ICAP or AAS analysis as described
in Sections 5.4.1 and/or 5.4.2. Fraction 1B is for determination of front half
mercury as described in Section S5.4.3.

The back half of the train was used to prepare the third through fifth
samples. The third anéd fourth samples, labeled Fractions 2A and 2B, contain
the digested samples from the H>0 and NHO3/H202 Impingers 1 through 3. Fraction
2A is for ICAP or AAS analysis. Fraction 2B will be analyzed for mercury.

The fifth sample, labeled Fraction 3, consists of the impinger contents and
rinses from the permanganate lmpingers 4 and 5. This sample is analyzed for
mercury as described in Section 5.4.3. The total back half mercury catch is
determined from the sum of Fraction 2B and Fraction 3. .

§.4.1 ICAP Analysis, Fraction 1A end Fraction 24 are analyzed by ICAP
using EPA Method 200.7 (40 CFR 136, Appendix C). Calibrate the ICAP and set up
an analysis program as described in Method 200.7. The quality control
procedures described in Section 7.3.1 of this method shall be followed.

23
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Recoumended wavelengths for use in the analysis are listed below.

The wavelengths listed are recommended because of their sensitivity and overall
acceptance. Other wavelengths may be substituted if they can provide the
needed sensitivity and are treated with the same corrective techniques for
spectral interference.

Initially, analyze all samples for the target metals plus i;on and
aluminum. If iron and aluminum are present in the sample, the sample may have
to be diluted so that each of these elements is at a concentration of less than
50 ppm to reduce their spectral interferences on arsenic and lead.

_Note: When analyzing sanples in a hydroflucric acid matrix, an alumina
torch should be useéd; since all front half samples will contain hydrofluoric
acid. use an alumina torch.

5.4.2 AAS by Direct Aspiration and/or Graphite Furnace. If analysis of
metals in Fraction 1A and Fraction 2A using graphite furmace or direct
aspiration AAS is desired, Table A-2 should be used to determine which
Table A-2

should also be consulted to determine possible interferences and techniques to

techniques and methods should be applied for each target metal.
be followed for their minimization. Calibrate the instrument according to
Section 6.3 and follow the quality control procedures specified in Section
7.3.2. .

5.4.3 Cold Vapor AAS Mercury Analysis.

Fracrion 23 should be analyzed for mercury using cold vapoer atomic absorption

Fraction 1B, Fraction 3, and

spectroscopy following the method outlined in EPA Method 7470 or in Standard

2b
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Element Wavelenzth
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Methods for Water and Wastewater Analysis, 15th Edition, Method 303F. Set up

the calibratien curve as described in Section 7.3 of Method 303F. Add
approximately 5 ml of each sample to BOD bottles. Record the amount of sample
added. The amount used is dependent upon the expected levels of mercury.
Dilute to approximately 120 ml with mercury-free water. Add approximately 15
zl of 5 percent potassium permanganate solution to the Fraction 2B and Fraction
3 samples. Add 5 percent potassium permanganate solution to the Fraction 1B
sample as needed to produce & purple solution lasting at least 15 minutes. A
minizum of 25 ml is suggested. Add 5 ml of 50 percent nitric acid, 5 ml of
concentrated sulfuric acid, and 9 ml of S percent potassium persulfate to each
sample and each standard. Digest the solution in the capped BOD bottle at 85°C
(205°F) in a convection oven or water bath for 2 hours. Cool. Add 5 ml of
hydroxylamine hydrochloride solution and mix the sample. Then 2dd 7 ml of " =

stannous chloride to each sample and analyze immediately. .,

C Feusient le 8 prelimine sy ent

JTE.E?F been formatly refzasas =, -
P :__.1 101 at this stage pe - -

S

-‘- =~ ,c,??‘!(') CQ“CV. v,

ER A )

6. Calibratien

Maintain a laboratory log of all calibrations.
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6.1 Sampling Train Calibration. Calibrate the sampling train'cbmponents"l;
according to the indicated sections of Method 5: Probe Nozzle (Section 5.1);
Pitot Tube (Section 5.2); Metering System (Section 5.3); Probe Heater (Section
5.4); Temperature Gauges (Section 5.5); Leak-Check of the Metering System
(Section 5.6); and Barometer (Section 5.7).

6.2 1Inductively Coupled Argon Plasma Spectrometer Calibration. Prepare
standards as outlinéd in Section 4.6.4. Profile and calibrate the instrument
according to the instrument manufacturer's recommended procedures using the
above standards. The instrument calibration should be checked once per hour.
If the instrument does not reproduce the concentrations of the standard within
10 percent, the complete calibration procedures should be performed.

6.3 Atomic Absorption Spectrometer - Direct Aspiration. Graphite Furnace
and Cold Vapor Mercury Analyses. Prepare the standards as outlined in Section
4.6.5. Calibrate the spectrometer using these prepared standards. Calibration
procedures are also outlined in the EPA methods referred to in Table A-2 and in
Standard Methods for Water and Wastewater, 15th Edition, Method 303F (for

mercury). Each standard curve should be run in duplicate and the mean values
used to calculate the calibration line. The instrument should be recalibrated
approximately once every 10 to 12 samples.
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7.1 Sampling. Field Reagent Blanks. The blank samples in Container
Numbers 7 through 11 produced previgusly in Sections 5.2.7 through 5.2.11,
respectively, shall be processed, digested, and analyzed as follows. Digest
and process Container No. 11 contents per Section 5.3.1, Container No. 7 per
Section 5.3.2, and Container No. 8 per Section 5.3.3. This produces Fraction
Blank 14 and Fraction Blank 1B. Digest and process Container No. 9 contents
per Section 5.3.4. This produces Fraction Blank 2A and Fraction Blank 2B.
Container No. 1l contents are Fraction Blank 3. Analyze Fraction Blank 1A and
Fraccion 2lank 2A per Section 5.4.1 and/or 5.4.2. Analyze Fraction Blank 15,
Fraction Blank 28, and Fraction Blank 3 per Section 5.4.3. The maximum
correction allowed to the field source sample value is the lesser of the
following: (1} the actual blank value, or (2} the maximum blank correction
allowed per the Note in Section 8.4.3 end che Note in Section 8.5.2.

7.2 With prior approval by the Administrator, an attempt may be made to
deterzine if the reagents used in Section 5.3 caused contamination. They
should be analyzed by the procedures in Section 5.4. Then the Administrator
will deterzine whether or not the laboratory blank values can be used in the
calculation of the stationary source test results.

7.3 Quality Control Samples. The following quality control samples should
be analyzed.

7.3.1 ICAP Analysis. Follow the quality control shown in Section 8 of
Method 6010. For the purposes of a three run test series, these requirements
have been podified to include the fellowing: two instrument check standard
runs, two calibration blank runs, one interference check sample at the
beginning of the mnalysis (must be within 25X or analyze by standard addition),
one quality control sample to check the accuracy of the calibration standards
(must be within 25% of calibration), and one duplicate analysis (must be within
5% of average or repeat all analysis).

7.3.2 Direct Aspiration and/or Graphite Furnace AAS Analysis for Antimony,
Arsenic, Bariuxm, Beryllium, Cadmium, Copper, Chromium., Lead, Nickel, Manganese,
Mercury, Phosphecrus, Selenium, Silver, Thallium, and Zinc. All samples should
be analyzed in duplicate. Perform a matrix spike on one frent half sample and
one back half sample or one combined sample. If recoveries of less than 75
percent cor greater than 125 percent are obtained for the matrix spike, analyze
each sample by the method of additions. A quality control sample should be

28
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analyzed to check éﬁé accuracy of the calibration standards. The results mus:
be within 10% or the éalibration repeated.

7.3.3 Cold Vapor AAS Analysis for Mercury. All samples should be analyzed
in duplicate. A quality control sample should be analyzed to check the accuracy
of the calibration standards (within 10% or repeat calibration). Perform a
matrix spike on one sample from the nitric impinger portion (must be within 25%
or samples must be analyzed by the method of standard additions). Additional
information on quality control can be obtained from EPA Method 7470 or in

Standard Methods for Water and Wastewater, 15th Edition, Method 303F.

:

8. Calculations

8.1 Dry Gas Volume. Using the data from this test, calculate Vp(std)+ the
dry gas sample volume at standard conditions as outlined in Section 6.3 of
Method 5.

8.2 Volume of Water Vapor and Moisture Content. Using the data obtained
from this test, calculate the volume of water vapor Vw(std) and the meisture
content B, of the stack gas. Use Equations 5-2 and 5-3 of Method 5.

8.3 Stack Gas Velocity. Using the data from this test and Equation 2-9 of
Method 2. c¢alculate the average stack gas velocity.

8.4 Metals (Except Mercury) in Source Sample.

8.4.1 Fraction 1A, Front Half, Metals (except Hg). Calculate the amount

of each metal collected in Fraction 1 of the sampling train using the following

equation:
Meh = Ca Fap Vsoln Eq. 1
where:
Mg, = total mass of each metal (except Hg) collected in the
front half of the sampling train (Fraction 1), ug.
C, = concentration of metal in sample Fraction 1A as read from the

standard curve {ug/ml).

dilution factor (Fgp = the inverse of the fractional portion Vconc-p
in Vegne: Veone 1s the soluticn actually used in the instrument to
produce the reading which is Ca' Veonc 15 either a pure or a
diluted solution of Fraction 1A. When Veone has been diluted to
bring it into the analytical range based on the calibration of the
instrument, V.one Will have the following two portions: V.,ne-g.
which is the diluent solution. and V. ne.n. which is the original
Fraction lA solution. For example, when the dilution of Frection 1A
is from 2 to 10 ml, the fractional portion Vconc—p {2 ml} in Veone
{10 ml1) is 1/5, end Fyp = 5).

Veoln = total volume of digested sample sclution (Fraction 1), ml.

E
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8.4.2 Fraction 2A., Back Halt, ‘Melidd 'P&é&’ﬁy‘ﬁf’)"‘f Calcylate the amount of
each metal collected in Fraction 2 of the sampling train using the following

equation.

Mpnh = C53 Fy Vy Eq. 2

Mpp = total mass of metal (except Hg) collected in the back half

of the sampling train (Fraction 2}, ug.

concentration of metal in sample Fraction 24, as read from the

standard curve {ug/ml).

Fy = aliquot factor, volume of Fraction 2 divided by volume of aliquo:
Fraction 2A. .

V4 = volume of sample aliquot analyzed (concentrated Fraction 2iA}, ml.

)
m
']

8.4.3 Total Train, Metals (except Hg). Calculate the total amount of each
of the quantified metals collected in the sampling train as follows:

Mt = (th - be) - (Mbh - Mbb) £qg. 3
where:

M. = total mass of each metal (separately stated for each metal) collected
in the sampling train, ug.
Mfp = blank correction value of mass of metal detected in front half of
field remsgent blank, ug. ‘
= blank correction value of mass of metal detected in back half of
field reagent blank, ug.

< 4
o
o

¥

Note: The maximum value of field reagent blank that may be subtracted is 2 ug
for the front half and 1 ug for the back half, or 3 ug for an analysis of the
soluticon resulting from combining Fraction 1A and Fraction 2A:* or S& of the
average mass for the éorrepondins fracticn of the sampling train, whichever is
greater.

8.5 Mercury in Source Sample.

8.5.1 Fraction 1B, Front Half, Hg. Calculate the amount of mercury
collected in the front half, Fraction 1, of the sampling train using the
following equation:

C

Hgfh = (be) x Vsnln ) . Eq. 4

*In combining Fractions 1A and 2A, proportional aliquots must be used.
Appropriate changes must be made in Equations 1-3 to reflect this approach.

30
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Hgep = total mass of mercury collected in the front half of the sampling
train (Fractien 1), ug.
C = quantity of mercury in analyzed sample, ug.
Vsoln = total volume of digested sample solution {Fraction 1), ml.
Ve = volume of Fraction 1B analyzed., ml. See the following Note.

Note: Vipr is the actual amount of Fraction 1B analyzed. For example, if 1 al of
Fraction 1B were diluted to 100 wl to bring it into the proper analytical range,
Vpgs would be 0.01, ecc.

8.5.2 Fraction 2B and Fraction 3, Back Half, Hg. Calculate the amount of
mercury collected in Fractions 2B and 3 using Equations $ and 6, respectively.
Calculate the total amount of mercury collected in the back half of the sampling
train using Equation 7.

C
Hg(F2p) *© (Vbe) x Vsoln Eq.

n

where:

HS(FZB) = total mass of mercury collected in Fraction 2. ug.
C = quantity of mercury in analyzed sample, ug.
Vpp2 & volume of Fraction 2B analyzed, ml {see Note in
Section 8.5.1).
Veoin = total volume of Fraction 2, ml.

L
Hg(F3) =(Vbb3)" Vsoln Eq. 6
where:
Hg(F3& = total mass of mercury collected in Fraction 3, ug.
= quantity of mercury in analyzed sample, ug.
Vbb3 = volume of Fraction 3 analyzed, ml (see Note in
Section 8.5.1).
Veoln = total volume of Fraction 3, ml.
Hgpn = He(r2m) * HE(F3) Eq. 7
where:

Hgpn = total mass of mercury collected in the back half of the sampling
train, ug.
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8.5.3 Total Train Mercury Catch. Calculate the total amount of mercury
DL aEFL Y 1mat, e e, R
collected in the sampling train using Equation 8.

M, = (Hgsy - HEfp) + (HEpn - HEpp) Eq. 8
where:
M, = total mass of mercury collected in the sampling train, ug.
Hgep = blank correction value of mass of mercury detected in the front haif
of the field reagent blank, ug.
HEpp = blank correction value of mass of mercury detected in the back

half of the field reagent blank, ug.

Note: The maximum value of field reagent blank that may be subtracted is 1 ug
for the front half and 2 ug for the back half, er 3 ug for a combined front
half/back half analysis; or 5% of the average mass of mercury for the
correponding fraction of the sampling train; whichever is greater.

8.6 Metal Concentration of Stack Gas. Calculate the cadmium, total
chromium, arsenic, nickel, manganese, beryllium, copper., lead, phosphorus,
thal;iumtng;lver.‘bagium. zine, selenium, antimony, and mercury concentrations

in the stack gas (&ry basis. adjusted to standard conditiéﬁs) as follows:

Cs = Ky (M¢/Vp(sea)) Eq. 9
where:
C; = concentration of each metal in the stack gas, pg/dscm.
Ky = 10™3 ng/ug.
M. = total mass of each metal collected in the sampling train. ug.
Vn(std) = volume of gas sample as measured by the dry gas meter, corrected

to dry standard conditions, dscm.

8.7 Isokinetic Variation and Acceptable Results. Same as Method 5,
Sections 6.11 and 6.12, respectively. To calculate the average stack gas
velocity, use Equation 2~9 of Method 2 and the data from this field test.

9. Bibliography
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PM-10 Emissions and Particle Size Testing

The PM-10 concentration and the size distribution will be deter-
mined in accordance with EPA’s interim "Guidelines for Source Testing
for Size Specific Particulate Emissions,” (1) using an inertial cascade
ifmpactor currently manufactured by Anderson 2000 Inc., the exact model
of which is known as "Flow Sensor.”

The Flow Sensor impactor 1s a high flow rate (10-30 LPM) eight-
stage cascade impactor which is equipped with a special high capacity
preimpactor to collect particles approximately 10 microns and larger
(50% cut point at 0.6 ACFM). This preimpactor has an inlet which 1s at
90 degrees to the exit.

Since the complete size distribution 1s required as well &3 the
PH-10 concentration, the entire cascade impactor with the preimpactecr 1s
used in conjunction with an EPA Method 5 sampling train except that the
final filiter and its support are removed from the impactor.

The preimpactor and cascade impactor is attached to the in-stack
end of the probe. The classifier ts equipped with the appropriate
“straight” type nozzle and noxrle plug and 1nserted into the stack gas
to preheat for a8 20minute period to prevent condensation prior to in-
1tiating sampling. The exact nozzle diameter 1s selected based on a
pretest velocity traverse. )

A simple four point sampling gric is usec. If the velocities at
the four traverse points are + 203 of one another, one sampler is used
to sample each of the four grid points. Otherwise a separate sample is
required for each traverse point which does nct fall in the + 20x
velocity range. Experience has shown that this requirement 1S not as
stringent &s it appears and one sampler can usually be used for all four
poirts.

(1) PM-10 SIP Development Guideline USEPA EPA-450/2-86-001, June 1987:
Appendix C,
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The velo¢ity pressure, stack gas temperature, moisture content and
static pressure for each traverse point from a preliminary test is used
togetner with the impactor 50% cut point curves to select the ap-
progcriate noztle reguired to give 1sockinetic sampling with the desired
50X cut points. If the site meets the + 20% veloCity requirements, sam-
pling is initiated after a 20 minute warm up period by uncapping the
nozzle and positioning the in-situ impactor nozzle at the first traverse
point. The pump 15 activated and the flow is rapidiy adjusted using the
calibrated orifice to the cdesired rate. The data recording bv the
operator during the test 1s 1dentical tc that for Method £ sampling ex-
cept that the flow rate 1s held constant. Sampling is continued unt1]
all four points are sampled,

After sampling is comglete, the coarse valve is closed, the pump
turned off and the probe withdrawn from the stack, The preimpactor
sample is recovered in the field ard the impactor catck is returned in
tact to the laborztory for gravimetric analysis. The Method § Sampling
train is also processed up and through the glass fiber filter since the
in-stack filter in the impactor 1is not being used. The EPA Method §
probe rinse and filter catch are then substituted for the impactor fil-
ter catch in-the calculations.

The impactor may be operated with bare ¢ollection plates or with a
coating. The PM-10 Guidelines recommends that a coating be used., A
very Tight film of high temperature stlicone grease is applied to each
stage before conditioning and weighing. Chemical reactions can occur
with this coating which could alter the apparent weight collected by
each stage. A control! sampling of the same duration is run with an 1in-
stack filter assembly in place of the preimpactor. The instack filter
1s discarded at the end of the run. The control sample 1s collected and
processed in an identical manner as the other impactor samplings. The
change in weight in the stages in the control run 1s then used to cor-
rect the subseguent determinations.

Impactors are not designed in a manner such that they will meet a
Method 5 leak check, nor need they be. The maximum pressure drop 8cross
the housing is only a few hundredths IN.WC, since the flow has free ac-
cess to the inside of the impactor through the open nozzle. For this
reason, the pre- and post test leak checks are conducted prior to and
after removing the impactor assembly from the end of the probe. The
standard EPA Method 5 leak specificaticns are then used for this gartion
of the sampling train.
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APPENDIX G

CALCULATION EQUATIONS
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CALCULATION EQUATIONS

=
s(avg)
Vo = ss.s o (Vap),, V Sleva)

METHOO 2

s s
Q. , = 60(1-8.)V A (5B (5
s,d WS s Ts(avg) 29.92
o, = 60V A
) ] 4.995 Q 4 6y
] 1 -8B

w3

RH* = 100 (vptwb 0.0003641 Ps (Tdb - wa))Ithdb

s T~ RH(‘"""t'.db)lps
_ 2.585 x 1072 PsM
Ts {avg)

*Alternate equations for calculating moisture content from wet bulb and
dry buld data. |
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SYMBOLS
Cross sectional area of stack, SQ. FT.
Cross sectional area of nozzle, SQ. FT.
Water vapor in gas stream, praportion by volume
Pitot tube coefficient, dimensionless

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

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

Excess air, percent by ;qume

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, mo]é.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. {uncompensated)

Stack static gas pressure, IN. WC.
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RH

Tdb

Tm(avg)

Ts(avg)

Tstd

Vic

Vm(std)

Yw(std)

vYPtdb

1]

n

"

f

Absclute pressure of stack gas, IN.HG.
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, %

Dry bulb temperature of stack gas, OF

Wet bulb temperature of stack gas, OF
Absolute average dry gas meter temperature, 9R
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF {68 ?F)
Tot2l 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

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

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

Average actual stack gas velocity, FT/SEC

Yapor pressure at T4y, IN. HG.
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YPtwh

AP

[}

Vapor pressure at T,p, IN. HG

Average pressure differential across the orifice
meter, [N. WC.

Velocity pressure of stack gas, IN. WC.

Dry test meter correction coefficient, dimensionless

Actual gas density, L8/ACF
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METHOD 3

%EA

BHS

CALCULATION EQUATIONS

100(:02' - ).5% C0)

0.264% Ny - %02 + 0.5% CO

0.44(%C02) + 0.32 (%02) + 0.28 (%N2 + %C0}

M, (I - Bws) + 0.18 Bws

g ¢

Vw(std)

Vw(std) ¥ Vm(std)




CALCULATION EQUATIONS

S S ws o

METHQD 5
P + AH/13.6
bar
v = 17.65 V_«vy ( )
m(Std) m Tm(a‘-’g)
VW(Std) = 0.0472 VIS
8 - Vw(std)
WS Vw(std) * Vm(std)
T v
td)
I = 0.0844 (,—Stava) mlstd)
) __ Fs Vg Ap @ UL - Bo)
15.43 M
C = ——.—E
S _ Vm(cfd}
272.3 M P
c =T —
a s(avg) { w(stdj m(std))
. _ -3
(mp)l = 8.5714 x 10 Cs Qs,d
1.3228 x 1072 M_ A
(), = T
P n
-+
. _ (fhp)l (mp)z
p
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SYMBOLS
Cross sectional area of stack, SQ. FT.

Cross sectional area of nozzle, 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, percent by volume

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

MoTecular weight of stack gas, dry basis, g/g - mole.
Mass fiow 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.




RH

Tdb
Tm{avg)

Ts(avg)

Tstd

¥Ptdy

0

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

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

Relative humidity, %

Dry bulb temperature of stack gas, ©F

Wet bulb temperature of stack gas, OF

Absolute average dr} gas meter temperature, 9%

Absolute average stack temperature, OF

Standard absolute temperature, 528 OF (63 OF)

Total sampling time, min.

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

Volume of gas sample as measuraed 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 sample corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vapor pressure at T4, IN. HG.
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34

AP

1]

Vapor pressure at T,p, IN. HG

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

VYelocity pressure of stack gas, IN. WC.

Dry test meter correction coefficient, dimensionless

Actual gas density, LS/ACF




. CONCENTRATION (ug/Nm3)

ug/Nm3 = 3531 (13 x ug in sample
m3 Vm (DSCF)

where Vm = Exhaust gas volume through meter (DSCF)
2 EMISSION RATE {o/nr)

(b/hry= ug_x b x__g x_mg x DSCF x 60 min x 0.0283 Nm3J
Nm3 4549 1000mg 1000ug  min he DSCF

(Ib/hr) = (3.74x1079 ) x DSCAM x _ug
Nm3

where DSCFM = Volumetric fiow rate in the source

G-10
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where E

Calculation of Elemental

Emission Factors

= 1.2762x10°° ¢,
20.9 - 0,

= emission factor of element i in LB/lOGBTU

concentration of element i in ug/Nm3

i

oxygen content in flue gas at point of

sample collection in %v/v,d




INTERPOLL LABORATORIES, INC.

Results of Trace Metals Analysis

Facility:

Test:

Source:

Test Type:

Flement

{Lag No.}
fre. (gt}

kg
M
As
B

8a
fe
¢

]
¢d
Co
cr
]
fe
"y
Hg
K

Li
L
kn
Mo
Ka
Ni
?

Ph
]

§b
¢
§i
Sn
sr
Ti
Tt
]

In

{F)
(B}

NsP/Black Dog
1
Unit #2, ESPF Inlet
Particulate

Field

Nethod Blank 1
EPA § N}
Eps 6010 ND
EPA 6010 Ko
EPA TO50 ND
EPA 6010 ND
EPx 6010 K0
EFs TO9L ND
ASTH DI174 ND
EPA 6010 N0
EPN 6010 N
EPA 6010 L]
EPy 6019 ND
Epr 6010 Nd
EFL 6010 KD
EPx T47¢ ND
EPA 7470 L1
EFA 6010 WD
SN 1T KD
Epa 601¢ ND
EPA 601G ND
EPA 6010 ND
EPk 6019 L]
EPA 5010 ND
EPA 6010 AD
EPA 6010 WD
ASTH 01552 X0
EPr 7041 K0
EPa 1740 HD
EPA 6010 ¥0
EP4 6010 Xl
SN 1264 ND
EPh 601D ND
EPh 6010 Ko
EPa 6010 L]
ERA 6010 ND

{612)786-6020

Total X¥ass of Elements in Sample [ug)

Field
Blank 2

KD
KD
o
L]
L1
L]

"

L
ND
ko
KD
NG
L]
80
o
0.12
kD
ND
L]
RD
D
ND
L
ND
KD
L1
N0
RO
ND
L
KD
ND
L3
LR
N{

<

(5282-06}

1

1.2804

14,
551168,
112,
4238,

4623

21,
78628,
1456080.
14,
171,
148.
{295,

121743

0.

§.
21655,
214,

254814

121,
66.
115758,

447

0.

191,
J49458,
10.

46.
829963,
g,
25481,
s4821.
0.
1569,

191

G-12

56
48
12
16
05
1
2
40
3¢
09
M
9i
.68
29
17
59
b6
00
49
-
L]
.02
g0
g4
28
§2
86
£¢
00
40
it
00
29
1]

Run 2

(5282-10})

3,91

¢ Is
743935,
141,
5164,

v 1675
34,
107047,
1843594,
< 19,
169.

174,
1536,
02419,

< .
L.
25170,
465.
321142,
1040

82.
£53832.
558,

q.

183.
4315119,
13,

48,
1169592,
g.

191s,
12157,

0.

200z.
98L.

18

.82

18
14
03

09
4

L
80
82
11
L
33
03
40
50
63
g5
12

L

1
80
03
0
L
4!
88
17
40
00
a0
%4
00
13
21

<

Run

[5282-14}

i

1.1961

H
601591

97,
§209.

8542

0.
13400.
1561553,
L4,

276.
150,
1144,

302236

0.

T.
21588,
231,
244667,

T4l

L.
125212,
429,

0

07,
318216,
5.

41,
836331,
0.
24754,
54978,
g,

1538
75

38
96
§7
12
J7
12
22
10
19
1
5
18
.20
29
Ia
10
47
L3
.20
i1
14
61
00
87
10
83
10
0
00

58
24

00
97
1

o

1, 4 ;

3

8




INTERPOLL LABORATORIES, INC.
(612)786-6020

QA Summary for Compositional Analysis

G . EE e W s
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Faciltty: NSP/Black Dog
Test: 1
Source: Unit #2, ESP Inlet
Test Type: Particulate
Concentration in Sample (% w/w)
Element as
the Oxide Run 1 Run 2 Run 3
{Log No.} (5282-06) ({5282-10) (5282-14)
(Wt. (g))} 7.2804 9.9118 7.1961
Ag20 0.000215 0.000215 0.000215
A1203 15.343128 15.135278 15.796620
As203 0.002033 0.001888 0.001786
B203 0.189668 0.167771 0.188380
BaO 0.625199 0.628548 0.636363
BeQ 0.000830 0.000966 0.00079%
C 1.080000 1.080000 1.020000
Cal 27.984032 26.025150 30.362675
Ccdo 0.000228 0.000228 0.000228
Co0 0.002988 0.004743 0.004883
Cr203 0.007001 0.007001 0.007118
Cu0 0.022282 0.019402 0.019503
Fe203 6.318978 5.804310 6.004458
HgO (F} 0.000004 0.000004 0.000004
HgO (B) _0.000092 0.000125 0.000117
K20 0.358987 0.313211 0.361397
Li20 0.008180 0.010118 0.007104
MgO 5.804527 5.373333 5.638683
Mn304 -0.013757 0.014577 0.014259
MoQ3 0.001380 0.001245 0.001283
Naz20 2.143284 2.0889365 2.345481
NiQ 0.007813 0.007164 0.007597
PO3 ©. 000000 0.000000 0.000000
PbO 0.002865 0.002014 0.003113
S03 11.986525 10.987648 11.736806
$b203 0.000180 0.000168 0.000263
Se02 0.000906 0.000686 0.000842
8i02 24.382770 25.238305 25.452189
sn(2 0.000000 0. 000000 0.000000
sSro 0.413912 0.38079% 0.406817
Ti02 1.256048 1.214347 1.274397
T120 Q.000000 0.000000 0.000000
V205 0.038383 0.036062 0.038204
Zn0 0.013567 0.012323 0.011688
TOTAL 98.009764 $4,.556994 101.343721




INTERPOLL LABORATORIES, INC.

(612)786-6020

QA Summary for Compositional Analysis

Facility: NSP/Black Dog -
Test: 1

Source: Unit #2, Stack
Test Type: 4M5

Concentration in Sample (% w/w)

Element as
the Oxide Run 1 Run 2
{Log No.) (5282-558) (5282-56)
(Wt. {(g}) 0.0365 0.0410
Ag20 < 0.003575 < 0.003109
A1203 11.004022 11.813082
As203 0.004275 0.003860
B203 1.650268 1.575132
Bao 0.333628 0.345753
BeO < 0.000462 <  0.000402
C "~ 0.000000 0.000000
Ca0 31.336528 31.102368
Cdo 0.025432 0.064805
CoD 0. 000000 0.000000
Cr203 0.046256 0.079110
Cuo 0.096226 0.107605
Fe203 7.659597 7.159888
HgO (F) 0.013007 0.009032
HgO {B) 0.004312 0.004813
K20 < 0.481061 0.627607
Li20 “ 0.000000 0.000000
MgO 6.457139 6.528143
Mn304 0.040608 0.041386
Mo(Q3 0.053422 0.098139
Naz0 6.235236 6.418011
NiQ 0.264245 0.290600
PO3 0.000000 0.000000
PbO 0.295026 1.636876
S03 0.000000 0.000000
Sb203 < 0.003984 < 0.003465
SeQ2 0.0048676 0.002034
Si02 0.000000 0.000000
sSno2 0.000000 0.000000
sSro 0.365958 0.373094
Ti02 1.049128 1.052494
T120 0.000000 Q. 000000
V205 0.043131 0.037513
in0 0.840881 0.554811
TOTAL 68.312105 6§9.573141
G-14

<

Run 3

{5282-57)

0.0415
0.003065
11.914125
0.003503
1.295416
0.366303
0.000396
0.000000
31.656687
0.031191
0.000000
0.026772
0.067499
7.790582
0.010228
0.004991
0.515545
0.000000
6.576965
0.0558015
0.036256
5.307300
0.060631
0.000000
0.313485
0. 000000
0.003415
0.002967
0.000000
0.000000
0.411635
1.132662
0.000000
0.036978
0.283392

67.911002
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Units 2 ESP Stack

Metal Runl
Ag : -1
Al 1750
As 0.97
B 154
Ba 8§9.8
Be -0.05
Ca 6730
Cd 6.69
Cr 9.51
Cu 23.1
Fe 1610
Hg 4.82
K -120
Mg 1170
Mn 8.79
Mo 10.7
Na o 1390~
Ni 62.4
Pb 82.3
S 300000
Sbh -1
Se 1
Si NM
Sr 93
v 7.26
in 203
Vvm(DSCF) 76.82
Vm{NM3) 2.18
DSCFM 354000
02 10.4

—f(ug) __
Run2

-1

2160
1.01
169

107

-0.05
7680

19.6
18.7
28.7
1740
4.43
180
1360
10.3
22.6
1645
78.9
525
298000
-1
0.5
NM
109
7.26
154

76.78
2.17

351000

10.2

Ru

22
0.
1

1
-0.
79
9.
6.
18
19
4.
1
13
14
8.
13
16
1
2780

C.
1

7.
79

T17.
2.

n3
-1
10
93
41
15
05
30
57
42
.9
10
94
50
90
.9
47

B8O

.7
02
00
-1
74
NM
22
26
.8

22
19

355000

10.

2

Runl
-0.460
804
0.446
70.8
41.3
-0.023
3094
3.08
4.37
10.62
740
2.22
-55.2
538
4.04
4,92

639

28.69
37.8
137911
-0.460
0.460
0

42.8
3.34
93.3

G-16

Page 1 of 2

ug/NM3
Run2
-0.460
993
0.465
77.7
49.2
-0.023
3532
5.01
8.60
13.66
BOC
2.04
8z2.8
626
4.74
10.39
757
36.29
241.5
137063
-0.460
0.230
0

50.1
3.34
70.8

Run3
~-0.457
1011
0.425
64.5
52.6
-0.023
3627
4,38
2.94
B.64
873
2.26
68.6
636
6.81
3.87
631
7.64
45.6
127136
-0.457
0.338
0

55.8
3.32
36.5

|



Runl
. 000602
1.054
0.000584
0.0927
0.0541
.000030
4.05
0.00403
0.00573
0.01391
0.969
0.00290
-0.0723
0.704
0.00529
0.0064
0.837
0.0376
0.0496
181

-0.000602

0.000602
0

0.0560
0.00437
0.1222

LB/HR_

Run2

-0.000587

1.290
0.000603
0.1009
0.0639

-0.000030

4.59
0.01171
0.01117
0.01774

1.039
0.00265
0.1075
0.812
0.00615
0.0135
0.983
6.0471
0.3136
178

-0.000597

0.000299
)

0.0651
0.00434
0.0920

-0
0

Run3

. 000601
1.328
.000559
0.0847
0.0691
.000030
4.76
0.00575
0.00386
0.01135
1.147
0.00297
0.0901
©0.835
0.00895
0.0051
0.829
0.0100
0.0613
167
.000601
.000445
o
0.0733
0.00436
0.0479

Ag
Al
As

Ba
Be
Ca
cd
Cr
Cu
Fe
Hg

Mg

Mn

Mo
Na
N1
Pb

Sb
Se
Si
Sr

Zn

Stack

= Ao AWM aE0NOD—- DWW WLM DD WD

Runl

.57E-07
.76E-04
.41E-07
.59E-05
.01E-05
.7T9E-08
.75E-03
.73E-06
.30E-06
.29E~-05
.98E-04
.69E-06
.69E-05
.52€E-04
.90E-06
.97E-06
.75E-04
.48E-05
.59E-05
.67E~-01
.57E-07
.57E-07
.C0E+00
.18E-05
.05E-06
.13E-04

__LB/MMBTU_

OWONOMNWUMENBWORDE~WOMNWODRFRABNOY O,

Run2

.47E-07
.18E-03
.S3E-07
.25E-05
.86E-QS
.74E-08
.20E-03
.07E-05
.02E-05
.63E-05
.52E-04
.42E-D6
.85E-05
.44E-04
.64E-06
.24E-05
.00E-04
.32E-05
.B7E-04
.63E-01
.47E-07
. 74E-07
. ODE+DO
. 87TE-05
.97E-06
.43E-05

Page 2 of 2

AL OAEULF MW AOD~-NONRE=WWwbhMNOGO LWL

Run3

.A4E-07
.20E-03
.06E-07
.6TE-05S
.26E-05
.72E-08
.32E-03
.21E-06
.49E-06
.03E-05
.04E-03
.69E-06
.16E-05
.57E-04
.11E-06
.61E-06
.51E-04
.0%E-06
.58E-05
.51E-01
.44E-07
.03E-07
.00E+00
.64E-05
.95E-06
.34E-05




NSP High Bridge -
Units 2 ESP Inlet

Metal
Ag
Al
As
8
Ba
Be
Ca
cd
Cr
Cu
Fe
Hg
K
Mg
Mn
Mo
Na
Ni
Pb
S
Sb
Se
Si
Sr
A
Zn

Vm{DSCF)
Vm{NM3)
DSCFM

02

Runl

~-14.6
591000
112
42390
40800
2l1.8
1460000
-14.6
349
1300
322000
6.17
21700
255000
721

67

116000 -

447
194
349460
10.9
47
830000
25500
1570
794

107.61

3.05

353000

7.6

Metals

. lug) _

Run2
-19.8
794000
142
5160
55800
34.5
1840000
-19.8
475
1540
402000
11.5
25800
321000
1040
82.3
164000
558
185
436120
13.9
48.4
11559600
31900
2000
981

105.41

2.98

344000

7.7

Run3
-14.4
602000
97.9
4210
41000
20.7
1560000
-14.4
350
l1140C
302000
7.78
21600
245000
741
61.5

125000

430
208
338220
15.8
43.1
855300
24800
1540
676

105.74

2.99

343000

7.2

Runl
-4.79
193949
36.8
1408
13389
7.15
479130
-4.79
115
427
105671
2.02
7121
83684
237
22.0
38068
147
63.7
114683
3.58
15.4
272382
8368
515
261

G-18

Page 1 of 2

ug/NM3
Run2
-6.63
266006
47 .6
1729
18694
11.56
616437
-6.63
159
516
134678
3.85
8644
107541
348
27.6
51583
187
62.0
146109
4.66
16.2
391840
10687
670
329

Run3

-4.81
201053
32.7
1406
13693
6.91
521000
-4,.81
117
isl
100860
2.60
7214
81824
247
20.5
41747
144
69.5
112957
5.28
14.4
285982
8283
514
226




Runl
~-0.00626
256
0.0486
1.86
17.7
0.00946
634
-0.00634
0.151
0.564
140
0.00268
2.42
111
0.313
0.0291
50.3
0.194
0.0842
152
0.00473
0.0204
360
11.1
0.681
0.345

_ _LB/HR_
RunZ2
-0.00844
339
0.0606
2.20

23.8

0.01471

785
-0.00844
0.2063
0.657
171
0.00490
11.00
137
0.443
0.0351
65.7
0.238
0.0789
186
0.00593
0.02086
499
13.6
0.853
0.418

Run3
-0.00610
255
0.0415
1.78
17.4
0.00877
661
-0.00610
0.148
0.483
128
0.00330
9.16
104
0.314
0.0261
53.0
0.182
0.0882
143
0.00670
0.0183
363
10.5
0.653
c.287

Ag
Al
As

Ba
Be
Ca
cd
Cr
Cu
Fe

Hg

Mg

Mn.

Mo
Na
Ni
Pb

Sb
Se
Si
Sr

n

Inlet

Runl

~4 ,59E-06
1.86E-01
3.52E-05
1.35E-03
1.28E-02
6.8BBE-06
4.59E-01
-4 ,59E-06
1.10E-04
4.08E-04
1.01E-01
1.94E-06
6.82E-03
8.01E-02
2.27E-04
2.11E-05
3.64E-02
1.40E-04
6.10E-~05
1.10E-01
3,.42E-06
1.4BE-05
2.61E-01
8.01E~03
4.93E~04
2.49E-04

__LB/MMBTU_

WAHh - Wis o= N ANWRF @DWHRAMOWLPEPE~AR,~,LAO0

Runz

.40E-06
.57TE-01
.59E-05
.67E-03
.B0E-02
.11E-05
.95E-01
.40E-06
.54E-04
.98E-04
.30E-01
.72E-06
.34E-03
.04E-01
.36E-04
.66E-05
.98E-02
.80E-04¢
.98E-05
.41E-01
.49E-06
.56E-05
.78E-01
.03E-02
.46E-04
.17E-04

Page 2 of 2

N A N =W NN DW= BB e WD =N

Run2

.47E-06
.87E-01
.04E-05
.31E-03
.2TE-D2
.43E-06
.B4E-01
.47E-06
.09E-04
.54E-04
.37E-02
.42E-06
.71E-03
.61E-02
. 30E-04
.91E-05
.8BE-02
.33E-04
.46E-05
.05E-01
.90E-06
.34E-05
.66E-01
.70E-03
.78E-04
.10E-04




NSP Black Dog
8TY Calculation

Nass Ystd Concemtration  Gas Flow Rass Rate
Test/Run {ug)  (DSCF) ({ppm,dj  (LB/OSCF) {OSCFN} (LB/HR)

-----------------------------------------------------------------

Benzene  3/1 {5 2,15 0.02 4.68E-09 354118 0.099664
ife 5 2.12 0.02 4,75£-09 354l18 0,101

1] <5 2.36 0,02 4.67E-09 37740 Q.09

Toluene  3/L {5 2.35 6.02 4.69E-09 354118 0.100
1/2 {5 .12 0.02 4, 7SE-0%  1541LE 0,101

in <3 2.3% 0.02 4.67E-0% 3MTTS 0.097

Iylene 31 (% 2.35 0.02 4.6%£-09 354118 0.09965
/2 < S .12 0.02 &.75E-09 254108 0.1008%

i3 <§ 2,36 0.02  4.67E-09  TT49 0.08746

Ethyl- in <5 2.35 0.02 4.69E-09 354118 0.09%66
Benzene  3/2 <5 .12 0.02 4.75E-09  ISELER 0.10085
i 5 2.36 0.02  &.67E-09 47749 0.09746

G-20
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Interpoll Laboratoriez. Inc.
(&12) 78&-5080

EFA Method S Gas Metering System
Quality Control Check Data Sheet

Job NSP/ Bescic bog Date _|~30-4Z

Operatar ’5 62-'2'\"'4)4-A) Module No. £

Instructions: Operate the conrntrol mocdule at a flow rrate equal
to "HE@ for 10 minutes before attaching the um-
bilical. FRecord the following data:

Ear press Z‘?ZL in. Hg. g = ??5! e HE [, 50 in. w.cC.

Meter Temp. (=F)

Time Voluma
(min} (CF) Inlet Cutlet

( F5.00
=3 79.92
5.0 gl. 84
5 | §497
1o gsS.302

Vo= P02 | Aveitad= g 236 F

Calculate Y=~ as follows:

ch = 1.78& (1 + K5
0.3
Yem = 1.78& { P TFS) 4+ 440
(. 295q) (2252 ) t 29.22. )
";":ﬂ = /O/C’f

I+ ¥Yom 12 mot within the range of 0.97 to 1.03, "the volums

metaring system should be investigated bafore beginning.”

CFR Title 49, Fart &0, Appendix &, Msthod o, Secticon 4.43.1
S-432R

H-1 Page 11




Interpoll Laboratoriez. Inc.
(all) 785-&0560

EPA Method 5 Gas Metering System
Guality Control Check Data Sheet

Job ~RS P Bircx oac Date /-3/-%3

Operator _@pﬁ ASCI{EA{SHCH Module No. /7

Instructions: Operate the control module at o flow rate equal
to "HE for 10 minutes before attaching the um-
bilical. FRecord the following data:

Ear press 270Y  in. Hg. , = [ 0OF3 ~Heg (£ 8G  im. W.C.

Meter Temp. (=F)

Time Volume
fmin) (CH) Inleat Outlet
/. Yo 0}
2.8 933.17
S| dgs-ay
73 2869y
10 IEFL S05

V=) Y057 | AVG(tm)= YE g 75=F

Calculate Yo~ as follows:

0.5
Y:l‘! = 1.78% {tm + 450
'r Urn Flu
—_ 0.5
Yam = 1.78& (V?‘EXT + 44580
(] ceg3yr ¢ 249es) t29.0% )
Vew = 1.0G13

If Yem i3 not within the range of 0.97 to 1.0%, "the volume

metering system should be investigated b=fore beginning."

CFR Title 40, Fart 50, Appendix A, Method 3, Section 4.3.1
S-432R

H-2 Page 11
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Interpoll Laboratorizz. Inc.
{512) 7856-6050

EFA Method 5 Gas Metering System
Quality Control Check Data Sheet

Job AS? ) Bl Dec Date </ 5/-72-
Operator b-'%§€2AhuéA) Module No. ‘5

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

P . 7
Bar press Z27¢Y  in. Hg. = . 7973 “HE /- &8 in. wW.C.

-
%

Meter Temp. (=F)

Time Yolume
{min) (CF) Inlet COutlet
‘12700 ¢ -
2.5 /30. 1Y SS SO
0 | /3285 | 5D S
7S /34 5a 3G 3
Y %235 | GO 3.3

BEER| V- )38 | Ave it =Yy oF

Calculate Y=~ as follows:

0.3
Y:n = 1.78¢% rtm + 4450
T F‘b
.5
Yem = 1.78& { SHI5 + 3en
(,924¢3) ¢ 3738} (29 0y )

A%
'erm

97724

I+ Yem 1= ot within the range of Q.97 03, "the volume

. to 1
metaring svstsm should be investigated befors begimning.”
CFR Title 240, FPart &0, Appendix A, Metheoed S, Secticn 4.3.1
S-432R

H-3 Page 11
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Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 1-31-92 Nozzle Number 1-4

Technician: E. Trowbridge

The nozzle 1s 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 .250
2 .249
3 .250
Average: .250
H-14
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Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 1-31-92 Nozzle: glass

Technician: D. Van Hoever

The nozzle 1is 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 .365
2 .365
3 . 365
Average: . 365

H-15




Date of Calibration:

Technician:

The nozzle is rotated in 60 degree increments and the diameter at each

point is measured to the nearest 0.001 inch,

Interpoll Laboratories, Inc.
(612) 786~6020

Nozzle Calibration
Data Sheet

1-31-92
D. Van Hoever

average are shown below.

Position Diameter
{tnches)
1 . 264
2 .262
3 .264
Average: .263

H-16

Nozzle:

Cascade

Impactor

The observed readings and

-y

A

\



Interpcl] Laboratories, Inc.

Jemperature Measurement Device
calibration Sheey

Unit under test: : Ao
vendar Fluk & %_/ .
Mode -4 _ Serial Number 3230 T 75—
Range p—Zr88 %  Thermocoupls Type L

Date of Calibration /- 3 - F & Technician ___ 2=, 7o WEL D4 €

Method of Calibration:

g Conparisan aguinst ASTH mercury in yTass thersometer usieq ¢ thersostatted and insuleted aluvminun block designed
to provide unifors tesperaturs. Tha tesperaturs is sd)ested By adjusting the voltage on tha block hedter
cartridgs.

@ Ozega Node! CL-300 Type K Thersocouple Simulatar whick srovides 22 pracise tesgeratsra equivalent aillivalt
s1gnals. The £1-300 is cold juaction compensated. Calidratioa sccuracy is ¢ 0.1% of span 12100 ) &1 degren
(for megative tesperttares add & 2 degrass. The £L-300 sisvlates exactly the milliveltage of a Type &
theraocouple at the ndicated temperaturs.

Desired Temperature of Response of Deviation
Temp (°F) Standard or Unit Under Test
Nominal Simulated Temp (F) (%) At (¥) (x)
0 _Z%_ __M_ * 1.0 Ji./_
100 _%_ Lol . & L
200 ZZ -3 *» 3 IS
300 4 2 d - g L 22
400 5&& 22, 2 — -
500 J L£L .- t,____@ 4_2%
600 280 2R o~ 54 &
700 _ 2oL ~ . , o5
%05 —¥25— 2=
900 L ES5
1000 V£ .Z% .
1100 dﬁg .
1200 72 -’:; -
1300 / Y-
1400 / 2/ -
1500 /8 2, o7’
1600 Zéj% ! '
1700 /7 Z '__E
1800 ys .
1500 % L1
2000 w2 2 ) A
2100 = /00 L2
AVQF&QES: . /;_
OF = off scale response by unit under test (°F)
X dev = 100 At / (450« t)

g Unit in tolerance )
Unit was not in tolerance: recalibrated - See new calibration sheet.

S-4
H-17 33




Interpoll Laboratories, Inc.

Temperature Measurement Device ll
Calibration §heet
Unit under test: - ’ ll
vendor _ Bec heman__Lodustra !
Mode HO1eo T Seria) Number _/0S5 6707, PpT # 6:> '
Range ~Y tx 1949 ° F °%  Thermocoupls Type A . I
Date of Calibration _%//z /7, Technician _2 4~

Method of Calibration:
g Comparison against ASTH mercury in glass thernoneter using 4 thersostatted aad insulated alurinu block designed ]
to provide anifors tesperaturs. The tesperature is adjusted by sdjusting the voltage ca the dlock heater l

certridge.

M Owags Mode! CL-300 Type K Thermocouple Simulator which provides 22 pracise teceratsre equivaient millivolt l
sipnals. Tae CL-300 is cold junction compensated. Catibration sccuracy is & 0.1% of span (2100 %) $1degree l
(for megstive temperatures add & 2 éegrass. The CL-300 sisulates exactly the millivoltage of & Type & B
thersocouple at the indicated temperaturs. : l ]

off scale response by unit under test (%)
100 At / (480 ¢+ t)

Unit 1n tolerance
Unit was not in tolerance; recalibrated - See new calibration sheet.

5-433

QR %3¢

H-18

Desirad Temperature of Response of | viation 1
Temp (F) standard or Unit Under Test
Nominal Simulated Temp (°F) %) At (F) (%)
0 Vs . o & a . l I
100 o0 6 ¥ .7,
200 280 200 e _ L .
300 30 37§ . -2 27 I
400 _ Yo £/ s 5
5§00 SoP P __3’ Tz
600 p— 7 - 7 = | & w
700 % / R I
800 0 % o .'3‘:;‘
900 ¥
1000 _%/__ /% 173
1100 177 s 75 7._7_5_ l
1200 0O LAR/ s/ «Z,
1300 L. 30 /322 22 (.z?’
1400 1600 /ES 4 ZZ (3% l
1500 £S500 2 2« 22
1600 1600 - ﬁ 24 | £2£
1700 (o, &) 2 2L ..l—.—-.i 7
1300 2EQQ .2 ¥ l
1900 (280 L= :i
2000 — -
2100 - - I
Averages: A4

\
|
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(612)786-6020
S-Type Pitot Tube Inspection Sheet
_Pitobe Ko, 23 &

Pitot tube dimensions:

1. External tudbing diameter (Dt) ., T/ IN.
‘2. Base to Side A opening plane (’A) IR In.
3. Base to Side B opening plane (Pp) ST IR.
A‘I_ignjent:

4. @, <10° /7
5. a, <100 4
6. B, <50 Z .

0 2-
7. B, <5
8. 7 <.125° ¢z ) o
9. W <.0625* .. 5 T

Distance from Pitot-to Probe Components:

10. Pitot to 0.500 IN. nozzle . 75K I
11. Pitot to probe sheath = IN.
12. Pitot to thermocouple {parallel to probe) =. 30 M.

13, Pitot to thermocouple (perpendicular to probe) T4 2N,

2 Meets all EPA design criteria thus G = 0.84
L7

Does not meet EPA design criteria - thus calibrate in wind tunnel

c, =
Date of Inspection: Inspected by:
L //—— ./_'/.
2 ,;/ = e s

CFR Title 40 Part 60 Appendix A Method 2

H-19

——————




10.
11.
12.
13.

Interpoll Inc.
(612)786-6020

S-Type Pitot Tube Inspection Sheet

Pitobe No. ?A' 8

Pitot tube dimensions:

External tubing diameter (D,) ,‘3'/Q£ IN.
Base to Side A opening plane (PA) ‘_wﬁ/ks?gi IN.
Base to Side B opening plane (Pg) s 4 IN.

Alignment:
o, <100 o/
a, <109 v o7

B, < §0
32 < 50 -

7 <as* ., 20/
W o<.0625° .2 2

Distance from Pitot to Probe Components:

Pitot to 0.500 IN. nozzle L. ;7452? IN.

Pitot to probe sheath <. & 1IN

Pitot to thermocouple {parallel to probe) IN.

Pitot to thermocouple {perpendicular to probe) IN.

Date of Inspection: Inspected by:

p-24~5 ‘ M

)

H-20

s-348(1)

|



10.
1l1.
12.
13.

Interpoll Laboratories
(612)786-6020

S§-Type Pitot Tube Inspection Sheet

Pitobe No. 4M5—¥

Pitot tube dimensions:

External tubing diameter (Dt)

974

Base to Side A opening plane (PA)
Base to Side B opening plane (PB)

Alignment:

0
q1<10

Y
a, <100 éa

B < 50 &
B2 < 50 2-

Z <.125- :& L
v o<es o/

Distance from Pitot to Probe Components:

. Y 2

IN.
IN.

- J2. 7

IN.

Pitot to 0.500 IN. nozzle

. 7D

IN.

Pitot to probe sheath

<. A 1N,

Pitot to thermocouple (parallel to probe)

Pitot to thermocouple (perpendicular to probe)

Date of Inspection:

- S

- - - - - - ﬁ “ - “ ﬁ ' [ [ - ’- ~
.

H-21

£02 .

, 7¢ 21N,

Iﬁspected by:

=

s-348(1)




INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

LR

Date -

Technician — /;Ar;ueaﬂsz,ié;>p7
F—

Mercury Column Barometer No.

Aneroid Barometer No. sl Tlova ST il AR S AL LSS

Temperature

Actual Mercury | Ambient | Correction |Adjsted Mercury |Initial Aneriod|Difference

Barometer Read | Temp. Factor 8arometer Read |Barometer Read |{Ppa-Ppm)
25 £ 0 25 & & &

2
/
Has this barometer shown any consistent problems with calibration? YesZ@g,/} If

yes, explain.

Has problem been alleviated?

Yes/No.

How?

*Note

i

b

iy

]

Aneroid barometers will be calibrated periodically against a mercury column
barometer. The aneroid 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. S-312

H-22

|



.

7
Dvr [Persena

INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date 7/57/‘7/
Technician . f,a;,‘f.-ih;f %r) %é’(r’c’/‘

Mercury Colurn Barometer No. / X
Aneroid Barometer No. ZL/r e e - soria ! F S 1240
Temperature
Actual Mercury | Ambient | Correction |Adjsted Mercury |Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |(Ppa-Ppm)
29.27 70 | 29.7¢ 25,/ 7 ~o/

Has this barometer shown any consistent problems with calibration? Yes/No. If
yes, explain. 720——

Has problem been alleviated? Yes/No. How?

*Note

Aneroid barometers will be calibrated periodically against a mercury column
barometer. The aneroid barometer to be calibrated should be placed in c¢lose
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

H-23




APPENDIX I

MASS RATE CONVERSION FACTOR FOR G/SEC




Mass Rate Conversion

Factor for a/sec

g/sec = LBx[

HR _ ,453.6g

HR 3600 gec LB

g/s = 0.126 (LB/HR)

1-1




APPENDIX J

RESULTS OF FLYASH COMPOSITION CALCULATION




-

Testing Laboratory Internal Correspondence m

DATE March 20, 1992

FROM TM Leverentz ' LOCATION CSC-2

T0 Roger Clarke LOCATION GO-2
Patricia Boyce GO-2

SUBIECT ANALYSIS OF COAL ASH

1.0 Purpose of Testing

The Testing Lab analyzed samples of coal ash from various plants to provide current
information on coal ash generatgd from NSP's stcam plants.

2.0 Test Methods

i-

.

I

i

i

i

|

i |

I e e o e saopier b gt o & e o s i o
T e e S o ot s sl

: et o Lty s st Al e s ool

i

1

1

|

|

i

i

i

Lab's analyses of Riverside ash. All Total Composition results are reported on a dry weight
basis. A floppy disk containing the Lab's results will also be sent to Roger Clarke.

T. M.%ENE SUPERVISING CHEMIST, ENVIRONMENTAL LAB
BY

TM Leverentz
Supervising Chemist

Attachments




Coal Ash Tota! Comp.

Lab No. 170.34 {171.01 171.02 }171.03 |171.04 171.05

Plant Black Black Dog |Black Dog|Black Dog|High Bridge |High Bridge |
Unit No(s). #2 #2 #1,3.4 |#1,3,4 -|#3,4,5,6 |#8,4,5.6
Ash Type Fly Bed Material |Fly . |Bottom- {Fly Bottom
Aluminum % AI203 13.4 38.1 19.7 17.8 19.8 16.4
Calcium % Ca0 29.6 6.1 25.8 20.1 26.1 16.4
iron % Fe203 6.4 2.1 7.0 7.9 5.7 5.0
Magnesium % MgO 5.9 1.3 6.1 5.1 6.4 4.3
Phosphorus % P205 1.8 0.5 1.7 0.8 1.4 0.9
Potassium % K20 0.5 0.9 0.7 0.5 0.5 0.4}
Silicon % Si02 24.4 49.4 38.9 53.5 38.0 49.9
Sodium % Na20 1.4 1.3 1.8 0.9 2.1 1.2
Sutfur %S03 13.2 1.3 2.5 0.7 2.3 1.7
Titanium % TiO2 1.2 1.7 1.4 1.4 1.5 1.3
Loss on Ignition|% 2.87 0.22 0.56 0.15 0.32 4.79
Carbon %C 2.07 0.33 0.29 0.85 .10 ~ 3.16
Antimony mg/Kg Sb 3 2 4 2 3 2].
|Arsenic mo/Kg As 15 10 19 7 13 2
Barium mg/Kg Ba| 4800 1500| 7900| 4200|" 6550} 4000]
Berytlium m Be 4 4 6 5 6 5
Boron mg/Kg B 660| 110 620 230 585 250
Bromine % Br <0.005 <0.005| <0.005] <0.005 <0.005 <0.005
Cadmium mg/Kg Cd <10 <10 <10 <10 <10 <10
Chlorine % Cl 0.016 <0.005{ <0.005| <0.005 <0.005 <0.005
Chromium mg/Kg Cr 70 300 100 70 75 40
Cobalt mg/Kg Co 70 240 120 360] g5 220
Copper mg/Kg Cu 200 320 270 160 245 220
Fluorine % F 0.034 0.003| 0.036| <0.002 0.013 0.002
Lead mg/Kg Pb 44 39 56 14 48 24
Lithium mg/Kg Ui 400 200 300 300 400 300
Manganese mg/Kg Mn 220 80 310 290 215 150
Mercury ma/Kg H 0.5 <0.2 <0.2 <0.2 0.2 <0.2
Molybdenum  |mg/Kg Mo 80 60 110 110 105 90
Nickel mg/Kg Ni 90 130 90 70 60 30
Nitrogen %N 0.10 0.02 0.04 0.04 0.03 0.07
Selenium mg/Kg Se| . 17 3 14 7 12 2
Silver mg/Kg Ag <5 <5 5 5 7 5
Strontium mg/Kg Sr 4160 60| 3390 2380 3120 2080
Thallium mg/Kg TI 20 30 70 50 50 30
Tin mg/Kg Sn <100 <100| <100 <100 <100 <100
Uranium mg/Kg U <500 <500 <500 <500 <500 <500
Vanadium mg/Kg V 260 440 400 290 315 190
Zing mg/Kg Zn 140 230 240 70 70 30
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Coal Ash 1312 Leach
Lab No. 171.06 171.07| 171.08] 171.098{ 171.10{ 171.11
Plant Black Dog|  Black Biack Dog|Black Dog| High Bridge| High Bridge;
Unit No(s). #2 #2| #1,3,4f #1,3,4] #3,45,6/ #3456
Ash Type Fly| Bed Material Fiy| Bottom Fiy] — Bottom
Alkalinity mg/L CaCO3 611 651 737 128 759 96
Atuminum mg/L Al 46 175 169 20 55 13
Ammonia mg/L N <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Antimony mg/L Sb <0.005 <0.005( <0.005] <0.005 <0.005 <0.005]1
Arsenic mg/L. As 0.004 0.002 0.001 0.001 <0.001 0.001}
Barium mg/L Ba 8.8 2.2 2.9 0.5 12.0 0.8
Beryllium mg/L Be <0.005 <0.005] <0.005/ <0.005 <0.005 <0.005
Boron mg/l B <0.05 <0.05 <0.05 0.41 <0.05 0.46
Cadmium mg/L Cd <0.001 <0.001} <0.001| <«<0.001 <0.001 <0.001
Calcium mg/L Ca 143 148 150 72 224 200
Chioride mg/L C! 1 1 3 1 1 <1
Chromium mg/L Cr 0.15 0.03 0.03 0.02 0.02 0.09
Cobalt mg/L Co <0.05 <0.05{ <«0.05] <«0.05 0.05 0.05
Copper mg/L Cu <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Cyanide mg/L CN <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoride mot F <0.1 <0.1 <0.1 <0.1 2.1 0.1
Iron mg/L Fe 0.03 <0.03] «0.03] <«0.03 0.10 0.0§
Lead nig/L Pb <0.005 <0.005{ <0.005| <0.005 <0.005 <0.005
Magnesium mglL Mg <1 <1 <1 <1 <1 <1
Manganese mg/L_ Mn <0.02 <0.02] <0.02] <0.02 <0.02 <0.02
Mercury mg/L Hg <0.0005| <0.0005| <0.0005| <0.0005| <0.0005] <0.0005
Molybdenum mg/L Mo 0.23 0.14 0.14 0.06 0.11 0.09
Nickel mg/L Ni «<0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nitrite mg/L N 0.3 <0.2 <0.2 <0.2 0.4 <0.2
Nitrite + Nitrate |mg/L N 3.9 2.1 2.1 1.9 3.5 1.9
pH 11.7 11.2 11.6 11.0 11.9 10.6
Phosphorus mg/L P <0.01 <0.01{ <0.01] <0.01 <0.01 0.01
Potassium mg/L K 6.0 3.9 4.2 0.2 2.7 0.8
Selenium mg/L. Se 0.058 <0.005] <0.005| <0.005 0.012 <0.005
Siiver mg/L_Ag <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Sodium ~_|mg/L Na 53 16 29 <1 56 3
Strontium mg/L_Sr 13.4 10.1 10.6 1.6 21.5 4.4
Sulfate mg/L S04 20 60 20 100 5 460
TDS mg/L 660 890 940 330 830 760
Thallium mg/L Tl <0.005 <0.005{ <0.005] <0.005 <0.005 <0.005
Tin mg/L Sn <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Vanadium mg/L V <0.05 <0.05 <0.05 0.06 <(.05 <0.05
Zinc mg/L Zn <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
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Coal Ash TCLP Leach

tab No. 171.16 1171.17 171.18 17119 |171.20 171.21%
Plant Black Dog|Black Dog__|Biack Dog|Black Dog|High Bridge |High Bridge
Unit No(s). #2 #2 #1,3,4 |#1,3,4 |#3,45,6 |#3,4,5.6
Ash Type Fly Bed Material {Fly Bottom Bottom
Arsenic mg/L As | <0.005 0.007| <0.005| 0.009 <0.005 0.006
Barium mg/L Ba 0.39 0.26 0.36 0.88 2.25 0.32
Beryilium mg/L Be | <0.005 <0.005| <0.005] 0.009 <0.005 0.007
Boron mg/L B 1.2 4.6 8.7 3.5 3.3 5.3
Cadmium mglL Cd | <0.001 0.002{ <0.001 0.003 <0.001 0.006
Chromium mg/L Cr 0.17 0.07 0.73 0.08 0.12 0.13
Copper mg/L Cu 0.01 0.52] <0.01 0.14 0.01 0.05
fron mg/L Fe 0.17 1.89 0.21 15.0 0.24 6.57
Lead mg/L Pb | <0.00% 0.014| <0.005} 0.008 <0.005 <0.005
Manganese mg/L. Mn <0.01 0.22) <0.01 0.25 <0.01 0.29
Mercury mg/L Hg | <0.0005|  <0.0005| <0.0005 <0.0005| <0.0005| <0.0005
Molybdenum mg/L Mo 0.53 0.22 0.51 0.20 0.42 0.27
Nickel mg/L Ni 0.02 1.29 0.02 0.19 0.01 0.16
Nitrite + Nitrate |mg/L N 2.6 0.8 2.7 0.8 2.3 0.8
pH - - 10.1} 5.0 8.8 4.7 10.3 5.1
Selenium mg/L Se 0.031 <0.005| 0.240] <0.005 0.031 <0.005
Siver mg/L Ag 0.01 0.01 0.02 0.01 0.01 0.01
Sultate mg/L_ SO4 770 520 1170 190 120 820
Tin mg/L Sn <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Zinc mg/L Zn <0.01 1.32] <0.01 0.27 0.01 0.10
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INTERPOLL LABORATORIES, INC.
{612)786-6020

Results of Trace Metals Analysis

Facility:
Test:
Source:
Test Type:

-

NSP/Black Dog

1

Unit #2, Coal Composite

Coal

ASH CONTENT IN PERCENT:

ELEMENT
{Log No.,)

Ag
Al
As
B
Ba
Be
Cc
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Li
Mg
Mn
Mo
Na
Ni
P
Pb. -
S
Sb
Se
Si
Sn
sr
T4
T
\'J
in

MW

107.87
26.98
74.92
10.81

137.34

5.01
12.01
40.08

112.40
58.93
51.99
63.55
55.85

200.5%9
39.09

6.94
24.30
54.94
95.94
22.99
58.71
30.97

207.20
32.06

121.75
78.96
28.09

118.69
B7.62
47.90

204.37
50.94
65.38

<

<

5.7900

MG/KG IN
THE ASH*
(5282-73)
0.46
81500.00
14.70
$06.00
811.00
4.73
ND
174000.00
2.30
RO
53.70
253.00
45300.00
0.04
4200.00
21.00
30200.00
81.10
8.63
20000.00
79.20
ND
40.50
4550.00
1.28
4.90
167000.00
ND
2980.00
7140.00
ND
270.00
151,00

ELEMENT

AS THE
OXIDE

Ag20
A1203
As203
B203
Ba0
Bel

C

Ca0
Cdo
Co0
Cr203
Cu0
Fe203
HgO
K20
Li20
Mg0
Mn304
Mo03
Na20
NiO
PO3
PRO
S03
Sbh203
Se02
Sig2
sSn02
sSro
Ti02
T120
V205
Zno

J-1

MOLE
WEIGHT

231.
101.
.84
69.
153,
25.
.01
56.
128.
74.
151.
.55

197

12

79

159.
216.

94,

29,

40.
228.
.94
.98
1
78.
.20

143
61
74

223

80.
291.
110.

60.
150.
.62

103

. 719.
424,
.88
81.

181

74
96

62
33
01

08
40
93
98

69
53
18
g8
30
g1

97

06
50
96
08
59

S0
74

38

MG/KG AS
THE OXIDE

< 0.4¢9

172893.62
19.41
1629.40
S05.42
13.13
0.00
243461.08
2.63
0.00
78.45
316.70
64762.37
0.04
5059.55
45.21
50084.77
126.47
12.95
26959,55
100.78
0.00
43.63
11362.23
1.53
6.89
357186.19
0.00
3524.17
11909.94
0.00
482.01
187.95

TOTAL PERCENT

PERCENT OF
THE ASH

. 00005
.28936
.00194
.16294
.05054
.00131
- 00000
. 34611
.00026
. 00000
.00785
.03167
.47624

n ot
MAOO0OO0OOLPOO0O000~NO

0.0000043

.50596
.00452
.00848
.01265
.00129
.69595
.01008
. 00000
.00436
.13622
.00015
.00069
.71862
. 00000
.35242
.18099
. 00000
.04820
.01880

COOrRrOO0OWLOO~ODOCONOODWLOO

95.117686
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APPENDIX K

SULFUR DIOXIDE DISPOSITION
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QA/QC SO, Disposition Calculations

A. Maximum Potential SO, Emission Factor From Fuel Analysis

Based on the fuel analysis of the coal samples collected on the day
of testing, the fuel contained 0.29% sulfur and had a heating value of
8553 BTU/LB. The potential sulfur dioxide emission rate can be caluclated
directly from these values:

20000B,¢
HHV

20000 (0.29) (1) 6
E= =0.68 LB/10°BTU
8553 68 LB/ o

E= zoooo(g;g) (0.8) .¢.54LB/105BTU

where § = 1 i1s equivalent to assuming that all the sulfur in the fuel is
emitted as Soz and § = 0.8 assumes that 0.2 (20%) 1s retained in the ash
(system). ‘




B. From Emission Testing

Since the trace metal train impingers contain peroxide, the SOZ
emission factor can also be calculated from the emission data using the

following expression:

E= 29.2C,
20.9-0,
Mass (ug) Ve c 0, E
Run s so (') (ug/Nmy  (sv/vy (1B/10f BTU)
1 138000 257710 2.18 118216 10.4 0.14
2 137000 273712 2.17 126135 10.2 0.15
3 127000 253733 2.19 115860 . 10.2 0.14
C. Comparison of Emission Factors

The results of the exhaust gas sampling are seen to be significantly
lower Ehan those predicted by the results of the fuel analyses. This
result is expected in this case as the No. 2 Boiler 1s a fluidized bed
boiler with lime injection, therefore significant amounts of soz ara

removed in the combustion zone.
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