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ACFM

cc (ml)
DSCFM
DSML
DEG-F (°F)
DIA.

Fp
FT/SEC

9

GPM
GR/ACF
GR/DSCF
g/dscm
HP

HRS

IN.
IN.HG.
IN.WC.
Le
L8/DSCF
LE/HR
LB/10%8TU
LB/MMBTU
LTPD

MW
mg/DSCM

microns (um)

MIN.
ng
ohm-cm
PM

PPH
PPH
ppmC
ppm,d
ppm, w

"pot

PSI
SQ.FT.
ug

v/v
w/w

<

ABBREVIATIONS

actual cubic feet per minute

cubic centimeter (milliliter)
standard cubic foot of dry gas per minute
dry standard milliliter

degrees Fahrenheit

drameter

finished product for plant

feet per second

gram

gallons per minute

gra+ns per actual cubic foot
grains per dry standard cubic foot
grams per dry standard cubic meter
horsepower

hours

inches

inches of mercury

inches of water

pound

pounds per dry standard cubic foot
pounds per hour

pounds per million British Thermal Units heat input
pounds per million British Thermal Units heat input
long tons per day

megawatt

milligrams per dry standard cubic meter
micrometer

minutes

nanograms

ohm-cent imeter

particulate matter

pounds per hour

parts per million

parts per million carbon

parts per million, dry

parts per million, wet

parts per trillion

pounds per square inch

square feet

micrograms

percent by volume

percent by weight

< (when following a number) .

Standard conditions are defined as 68 °F (20 %) and 29.92 IN. of mercury

pressure.
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Jeff Cole, RTI, says this is a dry bottom boiler,
the UDI/EEI database.

according to
Jeff has been working with the NSP data
for five years and, therefore, I am taking his word on this.

JJ
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1 INTRODUCTION

On November 11, 1991 Interpoll Laboratories personnel conducted an
air toxics emission study on the No. 1, 3 & 4 Boilers at the Northern
States Power Company {(NSP)} Black Dog Plant located in Burnsville,
Minnesota. On-site testing was performed by D. Van Hoever, M., Kaehler, E.
Trowbridge, D. Brennan, G. Hove, P. O’Neill, J. Bergstrom and C. Mosser.
Coordination between testing activities and plant operation was provided
by Jim Paris of NSP.

The No. 1, 3 & 4 Boilers are water tube boilers equipped to fire
pulverized coal and gas. The steaming capacity of these boilers 1s 720,-
000, 775,000 and 1,250,000 LB/HR of superheated steam, respectively.
Particulate emissions from each boiler are controlled by a primary
(Research-Cottrell 12-section) and secondary (Belco/GE 12-section)
electrostatic precipitator. Cleaned flue gas from all three boilers is
exhausted to the atmosphere by means of a common 600-foot radial concrete
stack with a steel liner which has an internal diameter of 22°'-6* at the
elevation of the test ports. During the test the boilers were fired with
subbituminous coal from the Antelope and North Antelope mines.

An EPA Multi-Metal Modified Method 5 (4M5) sampling train was used
to 1sokinetically collect solid and vapor phase trace metals 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 PaI]flex“Type 2500 QAT ultra
pure filters. The vapor phase trace metals were colilected in an all glass
impinger train. The first and second impingers each contained 100 cc of
a mixture of 5% HNOland 10%lﬁ0r The third and fourth impingers contained
100 cc of a mixture of 4% KMnO‘ and 10% HZSO‘. These impingers collect any

elemental mercury which might penetrate the first two impingers.




R AR - el am

- W ek .

The recovered four-part samples were returned to the laboratory
where the probe rinse, filter and nitric acid 1mpinger catch were
combined, dissolved 1n acid {including the quartz filter) and analyzed by
Inductively Coupled Argon Plasma Emission Spectrometry (ICP). 1In 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
ahsorption 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 sampliings performed at the
ESP Inlet test sites were performed using a modified EPA Method 17
sampling train designed to sample sites with high particulate loadings.
The samples were collected using an out-stack stainless steel filter
holder equipped with a special high efficiency stainless steel filter
thimble. The sample jas passes through a pig tail stainless steel nozzle
directly into the filter. After sampling is completed and the end-of-the
run leak check performed, the sample train is turned on again at 0.75 cfm
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 is then remaved; returned to the laboratory;
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
f11ter cake from the mirror-l1ike S$ 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 1s recovered for chemical
analysis and since th}s layer of flyash is in close contact with the

stainless steel filter and might be contaminated to one degree or another
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with chromium or nickel stemming from decomposition of the stainless steel
filtration substrate.

The Inlet sampling trains also included an ice-bath cooled impinger
train which contained four impingers (100 c¢ of acidified permanganate 1n
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 1impactor
attached to the instack end of the probe. The gold-plated plates were
coatéd with Apijezen H to minimize particle bhounce 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 simultaneocusly with each
of the above-referenced samplie 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~1ine rotameter. Bags with any

detectable inleakage are discarded.

The combined particulate and trace metal testing at the ESP Inlets
was conducted from 10 or 12 test ports on each of the respective ESP Inlet
Ducts. Each test run was 120 minutes in duration. Testing on the Stack

was conducted from four test ports oriented at 90 degrees. These test
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ports are located approximately 9.8 stack diameters downstream of the
breeching inlet and 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
foueroint traverse was used for PM-10 (cascade impactor) testing. Run
times varied from 48 minutes for Run 1 to 96 minutes for Run 3.

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 total particulate material mass rate
determinations performed at the No. 1, 3 and 4 Boilers ESP Inlets and
Common Stack are presented in Tables la - 1d. The average mass rates and

removal efficiencies were as follows:

Mass Rate (LB/HR) Removal

Run No, (Inlets) (Stack) Efficiency (%)
1 9431 67.9 99.28
2 9986 64.9 99.35
3 8638 80.5 99.07
Avg. 9352 71.1 - 99,23

In reviewing the particulate mass rate determinations, i1t should be
noted that the sum of the dry standard volumetric fiow rates measured at
the ESP Inlet test sites was 5 - 11.4% higher than those at the Common
Stack test site. This 1is .not unexpected. The Stack test site 1is
aerodynamically ideal for gas velocity measurements inasmuch 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 Inlet 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 directiy
into the flow (angle of attack <> 0).
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2.2 Elemental Analysis

The results of the elemental analyses performed on the fliyash
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 2a). The elemental
concentrations are presented for each of the three two-hour test runs at

both the ESP Inlets and Outlet. Table 2b 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 3.
Mass flow rates of elements entering the ESP were calculated using the
volumetric flow rates measured at the Stack test site after correction for
the oxygen content (i.e. dilution). This was done to circumvent the
deleterious effect of large scale turbulence (known to exist at these
sites) or the accuracy of flow measurements. Removal efficiencies for
each elemznt were also calculated where possible using the average mass
rates at the ESP Inlets and Outlet. The results of these calculations are
also presented in Table 3. 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 compesition (See Table 4). In
the case of major and minor elements, the results are reported as the
corresponding mineral form expected to exist in the fiyash as 1s 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 samples and 69 - 88% 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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Table 2a. Results of the November 5, 1991 Trace Metal Determinations Performed at the
ESP Inlets to the No. 1, 3 & 4 Boilers and Common Stack at the NSP Black Dog
Plant in Burnsville, Minnesota.
Concentration (qg/Nmﬁ
Run 1 Run 2 Run 3

Element Inlet Stack Inlet Stack Inlet Stack
Aluminum 322000 2810 368000 3080 339000 3530
Antimony <6.0 <6.0 <6.0 <6.0 <6.0 <6.0
Arsenic 42.9 .7 47 .4 .7 40.8 .7
Barium 178060 214 20200 163 18900 71.7
Beryllium 6.86 .1 7.46 .1 5.51 .2
Boron 1330 34.5% 1400 31.3 1220 38.3
Cadmium 13.2 .5 52.4 4.2 63.4 .5
Calcium 458000 4010 517000 4830 447000 4280
Chromium 214 2.3 245 4.0 174 2.9
Copper 573 11.9 589 45.1 533 11.0
Iron 123000 990 139000 1200 127000 1320
Potassium 12200 167 - 12200 295 10600 211
Magnesium 97200 850 110000 1030 96700 1170
Manganese 314 5.9 344 6.7 274 7.1
Molybdenum 33.1 <2.0 41.8 <2.0 28.6 <2.0
Sodium 53200 491 56800 794 50800 617
Nickel 194 3.7 202 16.5 157 3.0
Lead 213 5.3 521 60.9 583 2.7
Selenium 49,6 1.3 45.8 1.3 43.2 1.4
Strontium 6470 73.3 7280 74.3 6410 60.6
Vanadium 549 7.3 559 8.0 485 8.4
Zinc 465 18.8 490 145 388 126
Mercury 6.91 5.3 6.58 2.7 1.71 7.2
Silver 2.74 1.2 <3.06 1.0 <2.82 2.5
Sulfur 15000 22000 15400

Silicon 454000 521000 459000

S°z 477000 516000 473000

Note:

Sulfur could not be analyzed in the €SP Qutiet flyash samples since the first two impingers in the NS sampling train
contain 10t K, 0, which retains $0,. Thus the sulfur results reported for the Stack test site reflects the sum of the sulfur
in the flyash as well as the sulfur in the S0, ezissions,

Silicon was nat anaiyzed in the ESP Outlet flyash samples since the EPA methodology requires dissolution of the filter
vhich is pure $id,,
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Table 2b. Results of the November 5, 1991 Trace Metal Determinations Performed at the
ESP Inlets to the No. 1, 3 & 4 Boilers and Common Stack at the NSP Black Dog
Plant in Burnsville, Minnesota.
_Emission Factor (LB/IQGBTU)
Run_1 Run_ 2 Run 3
Element Inlet Stack Inlet Stack Inlet Stack
Aluminum 1.97x100  1.72x107  3.32x10t 1.sexi0?  2.07x10!  2.18x10°
Ant imony <3.70%10°% <3.70x10°% <3.70%10° <3.70%10% <3.70x10° <3.70x107%
Arsenic 2.62X107  4.27x107  4.28x107°  4.27x10°7  2.49x10°  4.27x107
Barium 1.09x10%  1.31x10%  1.82x107%  9.95x10°  1.15x107%  4.38x10°
Beryllium a.19x10°%  6.11x10%  6.7ax10%  6.11x10%  3.38%10°  1.22x107
Boron 8.11x10  2.11x10°  1.27x107  1.91x10°  7.46x10"  2.34x10°
Calctum 2.80x10!  2.45x107  4.e7x10%  2.esx107  2.73x100  2.61x107
Cadmium 8.03x10%  3.05x107 4.74x107  2.sex10?  3.87x10%  3.08x107
Chromium 131107t 1.aoxi0® 2.z2x10t 2.4ax10f  1.0ex10t 1.77x10°
Copper 3.50x10°t  7.27x10%  s.3aa0t 2.7sx10°  3.2exi0t 6.72x10°
Iron 7.53x10°%  6.05x10t  1.2e6x10!  7.3ax10"  7.7sx10%  @&.osx10®
Potassium 7.45x107  1.02x10"  1.10x10?%  1.soxi0'  s.48x207  1.20x10%
Magnesium 5.94x10°2  s.19%10*  9.92x10%  s.28x10  s.91x10?  7.13%10%
Manganese 1.92x10"  3.eox10f  3.11x10%  4.00x10°  1.67x10"  4.34x:29°8
Molybdenum  2.39X107° <1.22x10% 3.78x10° <1.22x10°F  1.75x107°  <1.22x10°t
sodium 3.25x107  3.00x10" s.i3x10?  4.8sx10  3.10x107%  3.77x10™
Nickel 1.18x107  2.26x10%  1.s2x10t  1.01x107  9.s8x10°  1.Baxio
Lead 1.30x10%  3.24x10®  4.71x107t 3.72x107  3.sex10t 1.esx10°f
Selenium 3.03x107°  7.94x107  4.14x107  7.94x107 2.64x107  8.55x10”
Strontium 3.95x107  4.48x10° 6.58X107  4.54x10°  3.91x107  3.70x107°
Vanadium 3.35x107"  4.46x10% s.osx10t  4.sex10t  2.96x10'  s5.13%10°
Zinc 2.84x10"  1.15x10° 4.43x10?  s.8sx10° 2.37x10"  7.69x10°
Mercury 4.22x10%  3.24x10% s5.95x10%  1.e5x10°% 1.04x10°  4.40x10°®
Silver 3.06X10°  7.33x107 <2.77x10°%  6.11x107 <1.72x10°%  1.53x10°8
sulfur 1.16x107 1.99x10° 1.18x10°
S11icon 2.77x10°} 4.71x107! 2.80x10’t
S0, 4.41x10°t 4.67x10°" 4.22x107"
Note:

Sufur couid not be amalyzed in the ESP Outlet flyash saoples since the first two impingers in the 4NMS sampling train
contain 10% Ky 0, which retaing S0;. Thus the sulfur results reported For the Stack test site refiects the sum of the sulfur

in the flyash as well as the sulfur in the SC; emissions,

Silicon was not analyzed in the ESP Outlet flyash samples since the EPA methodology requires dissolution of the fitter

vhich is pure $i0,.
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Table 3. Results of the November 5, 1991 Yrace Metal Determinations performed at the ESP Inlets to
the No. 1, 3 & 4 Boilers and Common Stack at the NSP Black Dog Plant in Burnsville,

Minnesota.
Mass Flow (LB/HR}
_Run 1 Run 2 Run 3 Avg. Removal
Element Iniet Stack Inlet Stack Inlet Stack Eff. (%w/w}
Aluminum 1010 8.8 1162 9.7 1050 10.9 99.08%5
Antimony «<.019 «<,019 <.019 <,019 <,019 <.019
Arsenic .13 .0021 .15 .0021 .13 0021 98.45
Barium 56 .67 . 64 .51 58 .22 99,209
Beryllium .021 .00036 .024 .00047 017 .00055 97.70
Boron 4.2 .11 4.4 .099 3.8 .12 97.32
Cadmium .041 0017 .17 .013 .20 017 93.23
Calcium 1435 12.6 1635 15.2 1383 13.2 99.079
Chromium .67 .0071 .78 .013 .54 .0090 98.54
Copper 1.8 .037 1.9 .14 1.7 .034 96.19
Iron k1-1] 3.1 440 3.8 393 4.1 99.101
Potassium 38 .52 39 .93 33 .65 98.09
Magnesium 305 2.7 347 3.2 300 3.6 99.00
Manganese .98 .019 1.1 021 .85 .022 97.85
Mo ybdenum .12 <, 0063 .13 <,0063 .089 <.0063 »>94.27
Sodium 167 1.5 179 2.5 157 1.9 98.83
Nickel .61 .012 .64 .052 .49 0092 96.01
Lead .66 017 1.6 .19 1.8 0084 85.03
Selenium .16 .0042 .15 0042 .14 .0042 97.19
Strontium 20 .23 23 .23 20 .18 98.97
Vanadium 1.7 .023 1.8 .025 1.5 026 98.51
2inc 1.5 .059 1.5 .46 1.2 .091 85,94
Mercury .022 .017 .021 .0087 L0053 .022 {77.9)
Silver .009 .0038 <,010 .0032 <,0087 .0078 <52,94
Sulfur 60 - 70 - 60 ' -
Silicon 1420 - 1650 - 1420 -
SIE - 1490 - 1630 - 1460

Kote:

Sulfur could not be analyzed in the ESP Outlet flyash samples since the first two impingers in the 45 sampling train contain 10t 0,
which retains $0,. Thus the sulfur results reported for thg Stack test site reflects the sum of the sulfur in the flyash as well as the
sulfur in the 50, eaissions.

Siticom was not analyzed in the €SP Qutlet flyash sawples since the EPA sethodology requires disselution of the Filter which t5 pure Si0,.

Y
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2.3 PM-10

The results of the PM-10 Constant Sampling Rate (CSP) determinations
are summarized in Table 4. The total particulate emission rate averaged
89.5% LB/HR using the CSR PM-10 sampling train. The size distribution
results obtained from the in situ aerodynamic size classifications (See
Section 3.4) indicate that about 86.2% by weight of the flyash particles
have diameters less than 10 microns. The PM-10 emission rate averaged
77.7 LB/HR.

Table 4. Summary of the PM-10 Measurements Performed on the No. 1, 3 &
4 Boilers at the NSP Black Dog Plant in Burnsville, Minnesota.

Run 1 Run 2 Run 3 Avg.
Total mass rate (LB/HR) 93.4 91.3 85.1 89.9
% = 10 um 88.8 90.9 78.8 86.2
PM-1D mass rate (LB/HR) 82.9 83.0 67.1 77.7




2.4 Conclusions

No difficulties incurred in the field or in the 1laboratory
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 opinion
that the results reported herein are accurate and closely reflect the

actual values which existed at the time the test was performed.
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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
fo116wed 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 in these programs. Emission rates have been

calculated using the product of the concentration times flow method.

17
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Results of Orsat and Mojsture Analyses
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Interpoll

Labs Report No. 1-3451

Northern States Power - Black Dog

Test No. 1
No. 1 Boiler Inlet

Results of Orsat & Moisture Analyses

Date of run

Dry basis {orsat)

carbon dioxide.........c...
OXYOEN . i it i n st s et i nenn e
carbon monoxide...........

nitrogen....... ...,

Wet basis (orsat)

carbon dioxide............
OXYOBM . o vt vt v s et snnns
carbon monoxide...........
nitrogen...... v viinnennn

water vapor......cioevueens

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

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

FO

19

Run 2
11-05-91

8.50

0.00

9.88

7.70

0.00

73.04

30.08

28.95

1.000

68400

1.138

Burnsville, Minnesota

Methods 3 & 4(sfv/v)

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

11.10 11.60
8.20 7.70
0.00 0.00

80.70 80.70
9.80 10.20
7.24 6.77
0.00 0.00

71.23 70.94

11.74 12.10

30.10 30.16

28.68 28.69

0.991 0.991

79180 90050

1.144 1.138
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Interp611 Labs Report No. 1-3451
Northern States Power - Black Dog
Burnsville, Minnesota

Test No. 1
No. 3 Boller Inlet

Results of Orsat & Moisture Analyses----- Methods 3 & 4(stv/v)
Run 1 Run 2 Run 3
Date of run 11-05-91 11-05-91 11-05-91

Dry basis (orsat)

carbon dioxfde............ 11.60 12.30 12.20
OXYOEN. ¢ et tsssonsrtnnoses 8.00 7.30 7.40
carbon monoxide........... 0.00 0.00 0.00
nitrogen......ccciiiiinenn 80.40 80.40 B0 .40

- Wet basis (orsat)

carbon dioxide............ 10.44 10.95 10.95
OXYOEN. i vt vt in i sosnnnnsnan 7.20 6.50 6.64
carbon monoxide........... 0.00 0.00 0.00
Nitrogen. ... vveeeennsonss 72.33 71.59 72.14
water VapPoOlr. ..ot eeecsnoas 10.04 10.96 10.27
Dry molecular weight........ 30.18 30.26 30.25
Wet molecular weight........ 28.95 28.92 28.99
Specific gravity. ... ........ 1.000 0.999 1.001
Water mass flow...... {LE/HR) 75127 B1562 766175

FO 1.112 1.106 1.107

20
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Interpoll Labs Report No. 1-3451
Northern States Power - Black Dog
Burnsville, Minnesota

Test No. 1
No. 4 Boiler Inlet

Results of Orsat & Moisture Analyses---—-- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 11-05-91 11-05-921 11-05-91

Dry basis (orsat)

carbon dioxide............ 13.40 13.60 13.80
OXYOEBN . . i v vt a v anseansnsns 6.00 5.80 5.60
carbon monoxide........... 0.00 0.00 0.00
nitrogen.............. R 80.60 80.60 80.60

wWet basis {(orsat)

carbon dioxide............ 11.95 12.16 12.34
OXYHEBMN . o i s vttt e n s e mansonas 5.35 5.18 5.01
carbon monoxide........... 0.00 0.00 0.00
nitrogen.......ccieeieann. 71.87 72.04 72.08
water vapor........ce000000 10.83 10.62 10.57
Dry molecular weight........ 30.38 30.41 30.43
Wet molecular weight........ 29.04 29.09 29.12
Specific gravity............ 1.003 1.005 1.006
Water mass flow...... {LB/HR) 154997 146005 145447
FO 1.112 1.110 1.109

21




Interpoll

Labs Report No.

Northe=n States Power

Test No. 1
Unit 1-3-4 Stack

Results of Orsat & Moisture Analyses--

Run 1
Date of run 11-05-91
Dry basis (orsat)
carbon dioxide............ 12.40
o Y - o T 7.10
carbon monoxide........... 0.00
Nitrogen. ... v e eeneennn 80.50
Wet basis (orsat)
carbon dioxide............ 11.10
Lo T - o 6.35
carbon monoxide........... 0.00
nitregen..........c.iueienn 72.04
water vapor.. ... tnenann 10.51
Bry molecular weight........ 30.27
Wet molecular weight........ 28.98
Specific gravity............ 1.001
Water mass flow...... {LB/HR) 275574
FO 1.113

22

Burnsville,

Run 2

11-05-

12.

80.

11.

72

10.

30.

29

91

80

. 80

.00

40

47

.09

.00

.03

a1

32

.04

1.003

274697

l1.102

1-3451

- Black Dog

Minnesota

Methods 3 & 4({%tv/v)

Run 3

11-05-

13

80.

11.

72

10.

30.

91

.00

.60

.00

40

66

.92

.00

.08

35

34

29.07

1.004

266935

1.100
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Test No. 2 (Cascade Impactor)

Units 1-3-4 Stack

Results of Orsat & Nofsture Analyses

Date of run

Dry basis (orsat)

carbon djoxide,...........

Wet basis (orsat)

carbon dioxide............
OXYGEeN. i vannnnes- P
carbon monoxide...........
nitrogen. ...ttt ennn

Water vVapor. . ... e enoeons

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

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

FO

23

Interpoll

Control
11-05-91

11.22

73.33

30.26
29.18
1.008

0.00

1.106

- —

-Methods

Run 1
11-05-91

12.40

7.10

0.00

80.50

11.19

72.64

$.77

30.27
29.07
1.004

263478

1.113

Labs Report No. 1-3451
Northern States Power -
Burnsville,

8lack Dog
Minnesota

3 & 4(3v/v)

Run 2
11-05-91

11.50
8.20
0.00

80.230

10.14
7.23
0.00

70.84

11.78

30.17
28.73
0.993

$322396.

1.104




Interpoll Labs Report No. 1-3451
Northern States Power - Black Dog
Burnsville, Minnesota

Test No. 2 (Cascade Impactor)
Units 1-3-4 Stack

Results of Orsat & Mofsture Analyses----- Methods 3 & 4(%v/v)
Run 3
Date of run 11-05-91

Dry basis (orsat)

carbon dioxide............ 10.50
OXYOEeN. « ot i et susanoenosans 9.40
qarbon monoxide........... 0.00
nitrogen. ... ..c.o..ieeernenes 80.10

Wet basis (orsat)

carbon dioxide...... v ... 9.44
OXYOEN . v vttt et csnnnomnsnss 8.45
carbon monoxide........... 0.00
nitrogen.......iiieieinnan 71.99
water vapor......evennnnes 10.12
Dry molecular weight........ 30.06
Wet molecular weight........ 28.84
Specific gravity.....c. v 0.996
Water mass flow...... {LB/HR) 255657
1.095

24




3.2 Results of Particulate Determinations
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Interpoll Labs Report No. 1-3451

No:*thern States Pow?T - Black Dog
Burnswvi e, Minnesota

Test No. 1
No. 1 Boiler Inlet

Results of Particulate Loading Determinations------- Method 5
Run 1 Run 2 Run 3
Date of run 11-05-91 11-05-91 11-05-91
Time run start/end..... {HRS) 1040/1240 1350/1605 1710/1920
Static pressure...... {IN.WC) -7.00 -7.00 -7.00
Cross sectional area (SQ.FT) 233.33 233.33 233.33
Pitot tube coefficient...... .B840 .840 .840
Water in sample gas
condenser.........c.... (ML) 0.0 0.0 0.0
impingers.......... {GRAMS) 123.0 145.0 158.0
desiccant.......... {GRAMS) 19.0 21.0 27.0
total.........coov. {GRAMS) 142.0 166.0 185.0
Total particulate material.. T
.......... coliected(grams) 3.7387 3.8698 8.2187
Gas meter coefficient....... 1.0056 1.0056 1.0056
Barometric pressure.. (IN.HG) 29.13 29.13 29.13
Avg., orif.pres.drop..(IN.WC) 1.12 0.90 1.07
Avg. gas meter temp..{(DEF-F) 110.2 113.5 114.7
Volume through gas meter....
at meter conditions...({CF) 71.23 65.19 70.31
standard conditions. (DSCF) 64.73 58.87 63.39
Total sampling time....(MIN) 120.00 120.00 120.00
Nozzle diameter......... (IN) . 312 312 312
Avg.stack gas temp ..{DEG-F) 377 a7é6 380
Volumetric flow rate........
actual.,.....cieenue. {ACFM) 430922 398014 446950
dry standard....... {DSCFM) 235753 212303 233292
Isokinetic variation..... (%) 100.6 101.6 99.6
Particulate concentration... .
actual............ (GR/ACF) 0.48738 0.54085 1.04383
dry standard..... {GR/DSCF) 0.89121 1.01436 2.00062
Particle mass rate...(LB/HR) 1800.893 1845.854 4000.516
F-factor ....... {DSCF/MMBTU) 8780 9780 9780
Emission factor...(LB/MMBTU) 2.099 2.332 4,426

26




Interpoll Labs Report No. 1-3451
Northern States Power - Black Dog
Burnsville, Minnesota

Test No. 1
No. 3 Boiler Inlet

Results of Particulate Loading Determinations~------- Method 5
Run 1 Run 2 Run 3

Date of run 11-05-91 11-05-51 11-05-91
Time run start/end..... (HRS) 1040/1304 1350/1510 1710/1927
Stat1cApressure ...... {IN.WC) ~-8.16 -8.16 -8.16
Cross sectional area (SQ.FT) 222.63 222.63 222.63
Pitot tube coefficient...... . 840 . 840 . 840
Water in sample gas

condenser.....co0eracn (ML) 0.0 0.0 0.0

impingers.......... {GRAMS) 117.0 138.0 122.0

desiccant.......... {GRAMS) 27.0 20.0 23.0

total. ... .o {GRAMS) 144.0 158.0 145.0
Total particulate material.. :

.......... collected(grams) 7.0157 8.7489 4.573%
Gas meter coefficient....... 0.9992 0.99892 0.9992
Barometric pressure.. (IN.HG) 29.07 29.07 29.07
Avg. orif.pres.drop.. {(IN.WC) 1.04 1.01 0.99
Avg. gas meter temp..(DEF-F) 88.5 87.4 92.1
Volume through gas meter....

at meter conditions...(CF) 64.98 64.47 64.17

standard conditions. (DSCF) 60.86 60.50 59.70
Total sampling time,...(MIN) 120.00 120.00 120.00
Nozzle diameter......... (IN) . 294 .294 .294
Avg.stack gas temp .. (DEG-F) 327 - 331 332
Vvolumetric flow rate........

actual ...ttt {(ACFM) 41817S 417756 419319

dry standard....... {DSCFM) 240079 236139 23B706
Isokinetic variation..... {%) 99.8 100.9 g8.5
Particulate concentration...

actual.......oov. (GR/ACF) 1.02074 1.26077 0.67267

dry standard..... (GR/DSCF) 1.77868 2.23132 1.18211

Particle mass rate...(LB/HR} 3660.177 4516.295 2418.636

fF-factor ....... (DSCF/MMBTU) 9780 ‘ 9780 9780
Emission factor...(LB/MMBTU) 4.026 4.791 2.557

27
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Interpoll Labs Report No. 1-3451
Northern States Power - Black Dog
Burnsville, Minnesota

Test No. 1
No. 4 Boller Inlet

Results of Particulate Loading Determinations------- Method 5
Run 1 Run 2 Run 3

Date of run 11-05-91 11-05-91 11-05-91
Time run start/end..... (HRS) 1040/1255 135071602 1710/1922
Static pressure...... {IN.WC) -9.10 -9.10 -=9.10
Cross sectional area (SQ.FT) 357.00 357.00 357.00
Pitot tube coefficient...... . B840 .840 .840
Water in sample gas

condenser............. (ML) 0.0 0.0 0.0

impingers.......... {GRAMS) 179.0 172.0 170.0

desiccant.......... {GRAMS) 28.0 21.0 23.0

total.............. {GRAMS) 207.0 183.0 183.0
Total particulate material.. .

.......... collected{grams) 5.3014 4.7899 2.9425
Gas meter cocfficient....... 0.9939 0.9939 0.9939
Barometric pressure..{IN.HG) 29.17 29.17 29.17
Avg. orif.pres.drop..(IN.WC) 1.61 1.48 1.49
Avg. gas meter temp..(DEF-F) 82.6 86.1 85.0
Volume through gas meter....

at meter conditions...(CF}) B4.90 81.50 81.70

standard conditions. {DSCF) 80. 35 76.61 76.95
Total sampling time....{(MIN) 120.00 120.00 120.00
Nozzle diameter......... {IN) .310 .310 . 310
Avg.stack gas temp ..(DEG-F) 316 308 314
Volumetric flow rate........

actual......covevn.. {ACFM) 786850 748354 754245

dry standard....... (DSCFM) 454883 438199 438452
Isokinetic variation..... (%) 100.3 99.3 99.7
Particulate concentration...

actual............ (GR/ACF) 0.58834 0.56468 0.34287

dry standard..... (GR/DSCF) 1.01810 0.96474 0.59000
Particle mass rate...{LB/HR) 3969.568 3623.561 2217.504
F-factor ....... {DSCF/MMBTU) 9780 9780 9780
Emission factor...(LB/MMBTU) 1.995 1.866 1.126

28
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Interpoll

Northern States Power

Test No. 1
Unit 1-3-4 Stack

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........o.... (ML)
impingers.......... (GRAMS)
desiccant.......... (GRAMS)
total......covu... (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.....vvevese {GR/ACF)
dry standard..... {GR/DSCF)

Particle mass rate...(LB/HR)

F-factor .,...... {DSCF/MMBTU)
Emission factcr...(LB/MMBTU)

i

29

Run 1

11-05-91

1040/1254

-1.85
387.61
. 840

0.0
116.0
16.0
132.0

0.0325

1.0002
28.94
0.64
48.2

52.64

52.98

120.00
. 1985

314

1423339
836298

101.3

0.00556

0.00947

67.850

9780
0.020

Burnsville,

Run 2
11-05-91

1350/1612

-1.85
387.61
. B840

0.0
120.0
10.0
130.0

G.0307
1.0003
28.94

0.64
52.0

52.81
52.76
120.00

.195
313

1431439
842891
100.1
0.00529
0.00898
64.871

9780
0.018

Labs Report No. 1-3451

Black Dog
Minnesota

--Method 5

Run 3
11-05-91

1710/1915%

-1.85
397.61
.B40

0.
116.
11.
127.

o000

0.0383

1.0003
28.94
0.62
55.9

52.34
51.89
120.00

.195
316

14050136

824638

100.6

0.00668

0.0113%8

80.501

9780
0.023




3.3 Sampling Data for_the Metals Tests
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Interpoll Labs Report No. 1-3451
Northern States Power - Black Dog
Burnsville, Minnesota

Test No. 1
No. 1 Boiler Inlet

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

Run 1 Run 2 Run 3

Date of run 11-05-91 11-05-91 11-05-91
Time run start/end..... {HRS)} 1040-1240 1350-1605 1710-1920
Static pressure...... (IN.WC) ~7.00 -7.00 -7.00
Cross sectional area (SQ.FT) 233.33 233.33 233.33
Pitot tube coefficient...... 0.840 0.840 0.840
Water in sample gas

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

impingers..... ... (GRAMS) 123.0 145.0 158.0

desiccant.......... (GRAMS) 19.0 21.0 27.0

total......... cee. - {GRAMS) 142.0 172.0 185.0
Gas meter coefficient....... 1.0056 1.0056 1.0056
Barometric pressure..(IN.HG) 29.13 29.13 29.13
Avg. orif.pres.drop..(IN.WC} 1.12 0.90 1.07
Avg. gas meter temp..{DEF-F) 110.2 113.5 114.7
Volume through gas meter....

at meter conditions...(CF) 71.23 65.19 70.31

standard conditions. {DSCF}) 64.73 58.87 63.39

standard conditions..(NM3) 1.833 1.667 1.795
Total sampling time....(MIN) 120.00 120,00 120.00
Nozzle diameter...... o (IN) 312 .312 312
Avg.stack gas temp .. (DEG-F} 377 376 380
Volumetric flow rate........ _

actual.............. {ACFM) 430922 398014 446850

dry standard....... (DSCFM) 2357583 212303 233292
Isokinetic variation..... (%) 100.6 101.6 86.6
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Interpoll Labs Report No. 1-3451

Northern States Power - Black Dog
' Burnsville, Minnesota

Test No. 1
No. 3 Boiler Inlet

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

Run 1 Run 2 Run 3
Date of run 11-05-91 11-05-91 11-05-91
Time run start/end..... (HRS) 1040-1304 1350-1510 1710-1827
Static pressure...... {IN.WC) -8.16 -8.16 -8.16
Cross sectional area (SQ.FT) 222.63 222.63 222.63
Pitot tube coefficient...... 0.840 0.840 0.840
Water in sample gas
condenser. .....c.oonue {ML) 0.0 0.0 0.0
impingers.......... {GRAMS ) 117.0 138.0 122.0
desiccant.......... {GRAMS) 27.0 20.0 23.0
total.........vov {GRAMS) 144.0 161.0 145.0
Gas meter coefficient....... 0.9992 0.9992 0.59%82
Barometric pressure..(IN.HG) 29.07 29.07 29.07
Avg. orif.pres.drop..(IN.WC) 1.04 1.01 0.9%
Avg. gas meter temp..(DEF-F) 88.5 87.4 92.1
Volume through gas meter....
at meter conditions... (CF) 64.98 64.47 64.17
standard conditions. (DSCF) 60.86 60.50 59.70
standard conditions..{NM3) 1.723 1.713 1.691
Total sampling time....(MIN) 120.00 120.00 120.00
Nozzle diameter......... {IN) .294 .294 .294
Avg.stack gas temp ..{(DEG-F) 327 331 332
Volumetric flow rate........
actual.......c.vuus. {ACFM) 418179 417756 419319
dry standard....... {DSCFM) 240079 236139 238706
Isokinetic variation..... (%) 99.8 100.9 98.5
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Test No. 1
No. 4 Boiler Inlet

Interpoll Labs Report No. 1-3451
Northern States Power -
Burnsville,

Black Dog

Minnesota

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

Date of run

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

Water in sample gas

condenser. .. corenacenn {ML )
impingers.......... (GRAMS)
desiccant.......... (GRAMS)
total. .. v ernnnnn {GRAMS)

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

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

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

Volumetric flow rate........

actual...crevncenanns (ACFM)
dry standard....... (DSCFM)
Isokinetic variation..... (%)

33

Run 1

11-05-91

1040-1255

-5.10
357.00
0.840

0.0
179.0
28.0
207.0

0.9939
29.17
1.61
82.6

84.90
80.35
2.275

120.00
.310
316

786850

454883

100.3

Run 2
11-05-91

1350-1602

-9.10
357.00
0.840

0.0
172.0
21.0
185.0

0.99139
29.17
1.48
86.1

81.50
76.61
2.169

120.00

.310
308

748354
438199

99.3

Run 3
11-05-61

1710-1922

-9.10
357.00
0.840

0.0
170.0
23.0
153.0

0.9939
29.17
1.49
85.0

81.70
76.95
2.179

120.00

. 310
314

754245
438492

89.7
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Interpoll Labs Report Neo. 1-3451
Northern States Pow?{ E]ack Dog
urnsvi e innesot
Test No. 1
Unit 1-3-4 Stack
Results of Multi-Metal Modified Method 5 (4M5) Sampling.....
Run 1 Run 2 Run 3
Date of run 11-05-91 11-05-91 11-05-91
Time run start/end..... (HRS) 1040-1254 1350-1612 1710-1915
Static pressure...... (IN.WC) -1.85 -1.85 -1.85
Cross sectional area (SQ.FT) 387.61 397.61 397.61
Pitot tube coefficient...... 0.840 0.840 0.840
Water 1n sample gas
cCondenser.......veue.. (ML) 0.0 0.0 0.0
impingers.......... {GRAMS) 116.0 120.0 116.0
desiccant.......... {GRAMS)) 16.0 10.0 11.0
total.............. {GRAMS) 132.0 131.0 127.0
Gas meter coefficient....... 1.0003 1.0003 1.0003
Barometric pressure..{IN.HG) 28.94 28.94 28.94
Avg. orif.,pres.drop..{IN.WC) 0.64 C.64 0.62
Avg. gas meter temp..(DEF-F) 48.2 §2.0 55.9
Volume through gas meter....
at meter conditions... {(CF) £52.64 52.81 52.34
standard conditions. {DSCF) 52.98 52.76 51.89
standard conditions..{NM3) 1.500 1.494 1.469
Total sampling time....(MIN) 120.00 120.00 120.00
Nozzle diameter......... {IN) .195 .195 .195
Avg.stack gas temp ..{DEG-F) 314 313 316
Volumetric flow rate........
actual.........c.... {ACFM) 1423339 1431439 1405036
dry standard....... {DSCFM) 836298 B42891 824638
Isokinetic variation..... (%) 101.3 100.1 100.6
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3.4 PResults of PM-10 Determinations
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Results of the Particle Size Distribution Determination

Sample ldentification:

No.

Interpoll Labs Report No. 1-3451
Northern States Power - Black Dog
Burnsville, Minnesota

Cascade Impactor Sampling

1, 3 & 4 Boilers Stack - November 5, 1951

Assigned Density: 1.00 g/cc
Run 1 Run 2 Run 3

Stage um > um > um >
Preimpactor 10.2 11.23 10.2 9.08 10.2 21.17
1 6.4 18.85 6.4 14.45 6.4 26.99
2 4.2 21.84 4.2 17.71 4.2 29.85
3 2.5 35.84 2.5 33.81 2.5 43.83
4 1.5 51.41 1.5 47.43 1.5 B6.14
5 1.0 66.37 1.0 64.50 1.0 71.09
6 0.64 79.12 0.64 76.19 0.64 84.37
7 0. 36 80.70 0.36 Bl.42 0.36 89.99
um Aerodynamic equivalent diameter in microns

X > Relative cumulative frequency - percent by mass

of aerosol with diameters greater than stated

size

36




Interpoll Labs Report No. 1-3451
Northern States Power - Black Dog
Burnsville, Minnesota

Test No. 2 (Cascade Impactor)
Units 1-3-4 Stack

37

Results of Particulate Loading Peterminations------- Method 5
Control Run 1 Run 2
Date of run 11-05-91 11-05-91 11-05-91
Time run start/end..... {HRS) 101871123 1206/1300 1428/1538
Static pressure...... {IN.WC) ~1.85 -1.85 -1.85
Cross sectional area (SQ.FT) 397.61 397.61 397.61
, Pitot tube coefficient...... .840 .840 .840
P Water in sample gas
condenser............. {ML) 48.0 31.0 57.0
l impingers. ... ...... (GRAMS) 0.0 0.0 0.0
desiccant.......... {GRAMS) 9.0 19.0 20.0
l total.....vovivinnn {GRAMS} 57.0 50.0 7.0
Total particutate material..
.......... collected{grams) 0.0000 0.0177 0.0218
' Gas meter coefficient....... 1.0070 1.0070 1.0070
Barometric pressure..[IN.HG) 28.94 28.94 28.94
Avg. orif.pres.drop..{IN.WC) 0.75% 0.71 0.71
' Avg. gas meter temp..(DEF-F) 49.8 48.9 55.8
Volume through gas meter....
' at meter conditions...{CF) 27.54 21.50 27.19
standard conditions. (DSCF) 27.82 21.76 27.15
Total sampling time....{MIN) 60.00 48.00 60.00
Nozzle diameter......... {IN) .195 .195 .195
Avg.stack gas temp ..{(DEG-F) 313 315 312
' Volumetric flow rate........
actual. ... isinaa (ACFM} 1460239 1465050 1480124
dry standard....... {DSCFM} 875747 866907 859446
l Isokinetic variation..... (%) 101.6 100.3 101.0
Particulate concentration...
actual......covune . (GR/ACF) 0.00000 0.00743 0.00719
dry standard..... {GR/DSCF) 0.00000 0.01257 0.01239
I Particle mass rate...{(LB/HR) 0.00 93.38 91.28
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Test No. 2 (Cascade Impactor)
Units 1-3-4 Stack

Results of Particulate Loading Determinations

Interpoll Labs Report Neo,
Northern States Power -
Burnsville,

Run 3
Date of run 11-05-91
Time run start/end..... {HRS) 1636/1816
Static pressure...... {IN.WC) -1.85
Cross sectional area (SQ.FT) 397.61
Pitot tube coefficient...... . 840
Water in sample gas
condenser.........«...- {ML) 74.0
impingers.....ccuoe.. {GRAMS) 0.0
desiccant.......... {GRAMS) 28.0
total.............. {GRAMS) 102.0
Total particulate material..
.......... collected{grams) 0.0340
Gas meter coefficient....... 1.0070
Barometric pressure..{IN.HG)} 28.94
Avg. orif.pres.drop..{IN.WC) 0.68
Avg. gas meter temp..{DEF-F) 53.9
Volume through gas meter....
at meter conditions...{CF) 42.55
standard conditions. (DSCF) 42.64
Total! sampling time....{MIN) 96.00
Nozzle diameter......... (IN) .195
Avg.stack gas temp ..{DEG-F)} 314
Volumetric flow rate........
actual......civveens (ACFM) 1369583
dry standard....... ({DSCFM) 808046
Isokinetic variation..... (%) 105.4
Particulate concentration...
actual.......couu {GR/ACF) 0.00728
dry standard..... {GR/DSCF) 0.01229
Particle mass rate...{(LB/HR) 85.14
F-factor ....... (DSCF/MMBTU) 0
Emission factor...{LB/MMBTU) 0.000

30
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RESULTS OF FUEL ANALYSES
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INTERPOLL

Client:s NSP/BLACK DOG

Laboratory Log Number:

LABORATORIES INC.

Fuel Laboratory
(612) 786-6020

4677-101-0681

11-26-1991

Sample Identification: COAL COMPOSITE UNITS 1-3-4 11/5/91
Ultimate Analysis WT %
Moisture & Moisture As

Parameter Ash Free free Received
Moisture, Total 27.22
Ash 6.68 4.86
Carbon 74.40 69.44 50.54
Hydrogen 5.32 4.96 3.61
Nit ~ogen 0.09 0.09 0.06
Oxygen (calculated) 15.84 18.52 13.47
Sulfur 0.35 0.32 0.24
Heating Value, BTU/LB. 12819 11963 8707

- O O B EE B N -EE -0 T - - - - .

Respectfully submitted,

o Jccwwu 70 7/”'7§

Jeannie F. 0'Neil,
Manager
Inorganic Chemistry Group

9695
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INTERPOLL LABORATORIES, INC.
(612)786-6020

Results of Trace Metal Analyses

NSP/Black Dog
Laboratory Log No. 4677

Source: Units 1, 3 & 4
Sample Type: Coal
Concentration in Sample (ug/g)}

Trace Metal Method 11/5/91
{Log No.) {4677-101)
Silver Sw-846, 6010 < 0.06
Aluminum SW-B46, 6010 3730
Arsenic SwW-846, 7060 0.4
Boron SW-846, 6010 23.3
Barium Sw=-846, 6010 i88
Beryllium SW-846, 6010 0.1
Calctum SwW-846, 6010 6480
Cadmium Sw-846, 6010 0.1
Chromium Sw-846, 6010 2.3
Copper Sw-846, 6010 l8.8
Iron Sw=-846, 6010 1670
Mercury SwW-846, 7470 < 0.006
Potassium Sw-846, 6010 ' 188
Magnesium SW-846, 6010 1380
Manganese Sw-846, 6010 5.2
Mo1ybdenum Sw-846, 6010 0.8
Sodium Sw-846, 6010 534
Nickel SW-846, 6010 2.5
Lead SW-B46, 6010 5.7
Antimony SW-846, 7041 0.4
Selenium Sw-846, 7740 0.3
Strontium Std. Meth. 326A 566
vanadium Sw-846, 6010 8.9
Zinc SwW-846, 6010 9.6

'Results are reported on an as received basis, with a moisture
content of 27.2% and an ash content of 4.86%.
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Interpoll Labs Report No. 1-3451
Northern States Power - Black Dog
Burnsville, Minnesota

Test No. 1l
No. 1 Boiler Inlet

Resulits of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ : 11-05-91
Time of Determination....... {HRS) 910
Barometric pressure....... {IN.HG) 29.13
Pitot tube coefficlient........... . .84
Number of sampling ports......... 10
Total number of points.....ccvv0. 40
Shape of duct......iv i vmnreneen Rectangular
Duct width........ccoiiinn., (IN) - 60
Duct length... ...t {IN) 560
Duct area.....c.occeueeennn. (SQ.FT) 233.33
Direction of flow......... v UpP
Static pressure........... {IN.WC) -7
Avgd. gas temp., ...ouverenns (DEG-F) 375
Mcisture content.......... {x V/V) : 9.37
Avg. linear velocity..... (FT/SEC) 32.2
Gas denstty.....cocvvveun {LB/ACF) .0454¢6
Molecular weight...... (LB/LBMOLE)} 30.08
Mass flow of gas.......... {LB/HR) 1229480
Volumetric flow rate.............

actual.....ovvs i nessanas (ACFM) 450758

dry standard.......cs .. {DSCFM) 247004

A-1
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Interpoll Labs Report No. 1-3451
Northern States Power - Black Dog
Burnsville, Minnesota

Test No. 1
No. 4 Boiler Inlet

Results of Volumetric Flow Rate Determination-~----- Method 2
Date of Determination............ 11-05-91
Time of Determination....... (HRS) 840
Barometric pressure....... (IN.HG) 29.17
Pitot tube coefficient........... .84
Number of sampling ports......... 6
Total number of points........... 48
Shape of duct.......ceetiiineenns Rectangular
Duct width.........cvvvevn... (IN)  76.5
Duct length........ccteee .- {IN) 672
Duct Aarea....veeevacsenera (SQ.FT) 357.00
Direction of flow.,............... upP
Static pressure........... {IN.WC) -9.,100001
Avg. gas temp............. (DEG-F) 312
Moisture content.......... (% V/V) 10.83
Avg. linear velocity..... (FT/SEC) 36.2
Gas denstty. ..o (LB/ACF) .04916
Molecular weight...... {LB/LBMOLE) 30.38
Mass flow of gas.......... (LB/HR) 2285381
Volumetric flow rate............. _

actua) ...t i s i s st e {ACFM) 774850

dry standard............ (DSCFM) : 450328
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APPENDIX B

LOCATION OF TEST PORTS
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APPENDIX C

FIELD DATA SHEETS

TABLE OF CONTENTS

No.
No.
No.
No.

1 Boiler Inlet
3 Boiler Inlet
4 Boiler Inlet
1, 3 & 4 Boilers Stack

.12
. 22
. 33
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INTEFPOLL LABORATORIES EFA METHOD 2

FIELD DATA SHEET

Epi boe Swriers

Jok 2 < P e
Source ZasT -~ Lwuiz | w 2
Test )}  Rung (-3) Date /s /2l _ W c'f; te L‘:w}‘ \,/
Stack dimen. &o- % Z%o "I/ZJ IN. Toewes
Dry bulb °F Wet bulb_____ ©F sz :
Manometer: [ Reg. [0 Exp. {J Elec. ‘s ' ?
Barometric pressure Z‘i'? in Hg f 'f) : T
Static pressure '?’-0 in WC ’7 &"’J F"”“
Operators %, RRedwgl) + 6. Houz _ aerrecmet
Fitot No. Z—J—é Cp J?r"f gggggaéég ?;n
- __ _ Pacs |
Traverse Fraction Distance Distance Velocity |Temperature
oo Diameter | Watl {ind | Fart tins | Gaowes | a5
ii|Port length: 4 in._‘rm: &) brs I
7S xS 12 iz |
2255 2.5 PE
325 S ) 5¢
S2.5 el s 0¥
-3 Se
e
Al e ¢
SO
21 3
L
/D A3
OoF
.23 e
272 '
1S s
I
.23 Ste
Y
25 | 3%
125
<L oL
-39
A YoF
iy
L | H ——
“ Temp. meas. tool % S/N “:Z Time end: hrs{
R or ncthing;n_ manometer: =:::panded; E = electroniE §:§3ET1

reg.

C-1

/'/W-:-:r:\._



INTERPOLL LABDRATORIES EFA METHOD 2 FIELD DATA SHEET
Job N3P Blezk Deg

cource Aot Beler Falet” S2s poes 4
Test Z Run Date
Stack dimen. IN.

Dry bulb °F Wet bulb d o
Manometer: QO Reg. O Exp. O Elec.

Barometric pressure in Hg

¢-2

i
Static pressure in WC ' i
Operators . .
Fitot No. Cp —_— gggggagégt?;n —_———| .
. . Fres > 7 ' .
_}raverse Fraction Disgzzfe Dis£;nce Velocity {Temperature
Point of from Stack |from End offiPressure ot gas
. No. Di ameter Wall (in) Fort (in) (in WD) (g) ] ' )
s iEa e Port 1ength: in.{Time start: _ hrs |
A : m 225 | ll(
2 /9 _
3 Y 290 l"
- )2 hatl
/ / ‘Y 373 .
‘ WAZ) -
2 . L0 92 :
f Wi |
Ka ) 24 Ly |
2 g '
3 /L 22 N
4 L) B
I , S e
2 .33 '
3 25 2.3 - .
7 1Y ' -
o2
—= i
T ¢ |
s |
L A
/ )5/\
] 7 -
ot 1 e )
:Eﬁip. meas. tool & S/N: Time end: 75 hre l
K or nothing= réET_EEFEEEEE??_é= e#Egnded; £ = electronic §-372.1 ~
i

—— - _————— . -~}




INTERFOLL LAERORATORIES EFA METHOD S/17 SAMFLE LOG SHEET

Job A5 P. Llice doé Date /f/S(‘?l Test l rur [
Source Z70eT - Ao ,¢7¢_5| HNo. of traverse polhts Yo
Method <¢Filter holder: SEMmoxil Filter type: S5, TH/MELE

i . 2871 = agere—

Sample Train Leak Check:

Fretest: (¢ .02 cfm &t 15 inm. Ho. (vac}
Fostest: -~ ,eo cfm at /M in. Hg. (vac)

Farticulate Catch Data:

SS.ra it
No.s of +4ixtawrs used: Recovery solvent(s)
' etl,
{ - g «casens £r2es X fde 1
" T, 2 ‘ O ¢ecther(s)
- No. of probe wash bottles: 1
Sample recovered by: n /2
Condensate Data:
Weight {(g)
Item
Final Tare Difference

Impinger No. 1 Lo .{?} i23.0 4

Impinger No. 2

-y Bl W .

Impinger No. 3

" Condenser
Desiccant /430, 20 Iﬁ
I
_ Total EE /"{Z
I |
Integrated Gas Sampling Data:
'g Eag Fump No. 8'3- Ec:: No. { Eao No. J

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

el
Fretest leak check: WO cc/min at %5 in. Ho.
>
Time start: 0V  (HRS) Time end: /3°°  (HRS)
. 8.

Sampling rate: 20  cc/min  Operator:

|
S/N of Oz Analy:zer used to monitor train ocutlet: i

CF-0Q2Z=

S-0046RR

c-3
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INTERFOLL LARORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job MroS.P. g(JCK ol

Borein ¥

Source

FNET

Method ¢.m5<S Filter holder: 35 TédimbL

Sample Train Leak Check:

Ho.
Filter type:

Date-_dﬁﬁsz___Test }

of traverse points

$S. At 7:-:-;. .

Fretest: ¢ ©.02 at 15 in. Hg. (vac) 4
Faostest: 80 at _/9 in. Hg. (vac) -
Particulate Catch Data:
T im3L e
No.5 of fiew¥c used: Recovery solvent(s)
g‘& /’76&;_
Ss 1:””"’ § so=hone FReadt HIF
() 0 other (s)
No. of probe wash bottles: J
Sample recovered by: 5
Condensate Data:
Weight (g}
Item
Final Tare Difference
Impinger No. 1 L2S qéo NS.O
Impinger No. 2
Impinger No. 3
Condenser
Desiccant 1355 By_,{ 2\.0

Total

Integrated Gas Sampling Data:

Bag Fump No. &-a: Ecx: No.

EBag Material:

o-laver Aluminized Tedlar

l Eag No. J‘

Size: 44 L

Fretest lea) check:

Time start:

Sampling rate: Zoo cc/min

(HRS)

« O cc/min at é-' in. Ho.
135¢

Time end: [b0S (HRS)

Operator:

DBJ

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

CF-02T

S-0046RR
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INTERFOLL LARORATORIES EPA METHOD S/17 SAMPLE LOG SHEET

Job N 3. P. &J‘k bos vate p/</9l Test _/ FRun 5,

Socurce Ko icie #)\ FAET No. of traverse points
Method Yy #/f $S Filter holder: §s. TR/A&2 Filter type: sS 7WWis

: HaNeh-
Sample Train Leak Check:

Fretest
Fostest

¢ 0.02 cfm at 15 in. Hg. (vac)
o2 cfm at /4 in. Hg. (vac) 8

Farticulate Catch Data:

No.s of filters used: Recovery solvent (s)
»7,
an § TR _flwr Heck
e e > 0 ©othert(s)
No. of probe wash bottles: (])
Sample recovered by: bh.4.

Condensate Data:

Weight(g)
Item
h Final Tare Difference
Impinger No. 1 Wb e i$a

Impinger No. 2

Impinger No. 3

Condenser

Desiccant %

s O

/&<

Total

Integrated Gas Sampling Data: \
EBag Fump No. -:L ~on No. i Eag No. 53

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

Fretest leak check: ‘©€  ccr/min at L in. Hg.
Time start: _ JHD  (HRS) Time end: |93  (HRS)

Sampling rate: 28€  cc/min Operator: D.R.

S/H of Oz Analyzer used to monitor train cutlet: ”

CF-02T

S-0046RR
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INTERFOLL LABORATORIES

EFA METHOD

= FIELD DATA SHEET

Jot AP Plackdog [Mals, =

Source Ales {ae lg

Test _1_ Run _ﬁ_ Date f21-% - .
Stachk dimen. ‘f& X b8/ IN.

Orv bulb 318 =F wst bulb_.. °=F _
Mamometzr: M Reg. 0O Exp. O El=c. ! NS
Barcmetric prassurs 29,00 in Ha i h

b H8 Static opressu ~8./74 in WC ; _,,{;:'

Operazars mw “ Schematic Q:H: :
Fitot No. Jdlved C , 8Y b Frgss Section =_.—-"I ’
Shoold vis o .r.{d-- probe
i T;a*:'ecsee F aEEian éLDistgr;lc%. ] Distance | \‘elggit\:= Temoera ur‘E'l
ocint af ifrom Stacr |from End of |Pressure of gas ||
mat L t1r) ! Fort (in tin WC) (=F)
;; 7 < in.]llTime start: 0930hrs j!

5 2/0 ! , | 2£. 06 | /ps jl
abol | 2 | 28,42 | 8219 282 L
LA I | 30.3) | 39,3/ | .59 | 1|
, 40> Y Y2, &Y )y | ays | !

I~ .20 8- . 068 I
« 340 z X)) 7 |
-390 3 L 030 : B
ey y - O’ zy

- o< -/ | . &4 |
.03&’ I} 2 &R l‘
. 080 X P Y. .
,a'?.f Y S7 l

Y. woo D-y X
39 2 L 095 i
280 3 L1108 |
310 y | L6O .

- 350} £~ .1, /-

. 37°¢ z 0¥ O
1 365 3 . 025 !
. #4110 Y 780 |

- o0 g 20 B
o 1 | 2 120
040 : P (212 B
1038 ;I Y KXo |

= L i _ ﬁ'l
EI_T—_n oL mEas., tool % 5SN: PE’.— /9 / TC. !! Time end: hrs! )
HOOr noiniings reg. manchetsr: S= 8—.1‘? ended: € = slechrornlic s-392. 1I
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INTERFOLL LARDRATORIES EFA METHOD S/17 SAMFLE LOG SHEET

Job &MJJ.LML,_ZA"_/J_,_A.A‘— Date s ¢ ~¥7 Test Run z
Source . A2 i No. of traverse points & 8

Ao 3 Boeller | Fatet
Method £ $#g¢#sysFilter holder: S. S. Filter type: T S5, TA,WZ

Sample Train Leak Check:
Fretest: ¢ O.02 cfm at 15 in. Hg. (vac) 1%
Fostest: “4£9,¢0) cfm at /L in. Hg. (vac) ¥
Farticulate Catch Data:
No.s of filters used: FRecovery solvent (s}

}7 [ acetone
B other (s) Mg Qll

No. of probe wash bottles: /
Sample recovered by:

Condensate Data:

Weight (g)
Item

Final Tare Di fference

Impinger No. 1 éOé "/;89 // 7

Impinger No. 2

Impinger No. 3

Condenser

Desiccant /'{06 379 ; 17

Total i EIEEE

/9Y

Integrated Gas Sampling Data:

fag Fump No. ]5 f&__ Eo:: No. Z(Z Bag No. z

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

Fretest leak check: &) cc/min at /N  in. Ho.

Time start: _/0 YD (HRS) Time end: t}oz (HRS)
Sampling rate: 200 cc/min Operator: M

S/N of Oz Analyzer used to monitor train cutlet: _J2

CF-QZ7Z

S-0046RR
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INTERFOLL LARDRATORIES EFA METHOD S/17 SAMPLE LOG SHEET .

Job L Bl o AMal Date /-5 -9/ Test ¢ FRun _L
Source O l@ lep NG. of traverse points ¢A .
Method f¢4ms-55Filter holder: 5.5, Filter type: __$.$. Th,mia/

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 13 in. Hg. (vac) B !

Fostest: "L 0l cfm at 2 in. Hg. (vac) g

Particulate Catch, Data:

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

1L : [ acetone
9 other (s) M e ££=

"No. of probe wash bottles: !
, Sample recovered by: M, Kaahler ¥ P O Nl

1
1
i

Condensate Data:

|2

Weight (g)

Item
Final Tare Di fference

‘Impinger No. 1 &7 ‘/84 ng

Impinger No. 2

f

Condenser

Desiccant /17/‘-{0 /YLD 10

+

Total

/8B

Integrated Gas Sampling Data:

EBag Fump No. /38 Eg:: No. ﬁ‘g Baa No. R

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

p——
Fretest leak check: (8] cc/min at /3 in. Ho. ,

Time start: J4 €D (HRS) Time end: LL /0 * (HRS)
Sampling rate: 200 cc/s/min Operator: Mﬂy

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

CF-027

S-0Q046RR

Impinger No. 3 l‘
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INTERFOLL LARORATORIES EPA METHOD S/17 SAMPLE LOG SHEET

Job 4 sp &[ghédg 544/.14-"4 Date g/*f'?'/ Tezst [/ Rum  _S

Source Wp. 8 &ader g Zalel No. of traverse points &
Method _&£tgM-yFrlter holder: 5. Filter type: _ S¢S, Jhim bo/
Sample Train Leak Check:

Fretest: ( 0,02 cfm at 15 in. Hg. (vac)
Fostest: ~ cfm at in. Hg. (vac) ]

Farticulate Catch Data:

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

<0 [ acetone
g other(s) AMe ¢/,

No. of probe wash bottles: ! .
. Sample recovered by: M/ - P DAel]

Condensate Data: .
Weight (g)
Item
Final Tare Differencel
Impinger No. 1 6]3 ‘{q/ 1 /1L

Impinger No. 2

Impinger No. 3

Condenser

Desiccant Y (B /yg! ;3

Total

/47

Integrated Gas Sampling Data:

Eag Fump No. Zg 8 Hox No. 4®) Bag No. g

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

Fretest leal: check: @) cc/min at 2737 in. Ha.
" Time start: [Y]O  (HRS) Time end: _[§Ll) (HRS)
Sampling rate: 288 cc/min Operator: Mﬁé{g’

S/N of Dz Analyzer used to monitor train cutlet: ;3

CF-02T

S-0046RR
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INTERFOLL LABORATORILIES
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Test / Run __/ Date :l T |
/
Stack dimen. 7&E7 W 736 1. 'l A I
1 “: H
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INTERFOLL LABORATORIES EFA METHOD 2 FIELD DATA SHEET
Nt /V37€/Qﬁ4‘4¢lM%! ———
Source jly[f;p/JfL LAl //442 ~ _ !
Tes: __/ Fun __/ Date el 24

—_— . 1
ztack dimen. I, "
n

Fr Yo, — ]
ore bulb °F wWet bulk =°F 4
~ i

Manomzter C Reg. 0O Euo. O El=c g

Barametric prassure in Hg

Static pressure 10 WC

Schematic of I

CI - g . -_— — p— 3
Fitot Ho. Co e—————— Trcs53 Section ===
i ——— = = p— =
Il Traverse Fraction Distance | Distance velogityv {Temperature!
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in. |Time start: Frs f
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INTERFOLL LABORATDORIES EFA METHOD S/17 SAMPLE LOG SHEEX

Job vate /=L ~5/ Tezt /  FRun
cource Ao g/;(& No. ©f traversee polnts ‘1-/5' .

Method __ sms-ssFilter holder: S S-saryrpeAFilter type: g5

J/ -
|

Sample Train Leak Check:

Fretest: ¢ D.0Z2 cfm at 1S5 in. H

g. {(vac)
Fostest: & cfm at /&2 10N, Hg. (vac)

Farticulate Catch Data:

No.s of filters used: Recovery solvent(s)
§§ #7 0 acetone
R other (s) M C
No. of probe wash bottles: /
Sample recovered by: e 7

Condensate Data:

Weight(g)
Item
Final Tare Difference

H'ilmpinger No. 1 //d& \

Impinger No. 2 3‘79 '; 82 $ / 7/

Impinger No. 3 k ) ,

Condenser !

Desiccant /387 329 ‘Z-g

Total 9?/7

Integrated Gas Sampling Data:
Eag Fump No. 5/§ Eox No. 2 Eaa No. /

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

Fretest leal: check: P4 cc/min at /=5 in. Ho.

Time start: H"H (HRS) Time end: (.7-5"7( (HRS)

Sampling rate: RIS cc/min Operator: &7

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

CF-02T

S-0046RR

C-24

-



4LE00-S am.ﬂhw vx\\\nx\ﬁhv

TFEOIRE = by [[EUTRRN|ARTNAY | FUAILR [ TEATRATIANI[ AT < W [EEET = = o[ TRERRIAEAA]
| 3% &1 srlep 7722|422 €95 32 L t. fl’ Q@.Nul.wﬁ_\w.nw /7 Mr\__
2| JI| S5 62| es| /1) (Ae] zA'| 5175/ 9T |/

8| 42z | 50| 54 | 522592 M2 L[ A 2877 2’| T 1P A5l 5us |2 _
PR i ST B 79/ 5557 55 5
\m__ 34 \w@;&\. 29z | 577 | s0s [ Lel A7V L9 27| o2 ST 5F |A ©
SZ| 34| _sp Lo5 N [g4| 532 /5" o opt| o5 |1

B2 32| o8| A5 | 272 722 | prs |Z2|ds2| 787 | 45| _ssip/ | £ |2

Jd 34| s prs || §ez2s) [9Y sy /7 .\h\ux_ L f

vl 3| Sa| £ Z72 | prz| sis 395|557 sz | 3 A% A K
S| 2] & —z /5 |0 0/Z0H 99| 84| d¢ A/ o4 |

m@_‘ L A | AR r2{grz |d |0/l 8L'=z| eS| _s2 657 L45 ¥ i

opl 22 v38 Los |[22158¢| p87 | ssT| s TLsl] s |f |
| 7] c21=3 =24 |go2]z22 | s2g [8[shF) 187 Az'| Qp s/ 542 | Z

29 o] =23 428 | £2o¥s| 44/ St [l ssl @3 |/

O 0 [xg | /4 |orz| S92| esc | SZLS8Y| 547 | 92| 03 TE/| Six |2

Al 221 (3 Sss [AZ1L8Y] @/ ¢ mm. S 6%l sz | S
mswm o2 | (8 zAz72|c 72 | fss | QL8 447 Ls'] @2 .\.m\__lﬁww A/
£V 74| @F “rss | bsES| L/ | eS| _s8Se| er |/

YA =2 24024 [092P 72 | Ass |1 8485 /h'e| st S6 sz +Ls |2

2 A =2 ZZ | dz¢ |[Phisli| Z87 | 877 A% el 57 £
lﬂi SZ | D2 7A |Ls2[223 |swe [[@9[4s0| 45/ 42| gh "2/ 2/ A >4
| 74l £ |24 | 425 s 378 9621 S5 eyl es |1

v.m__ Sc | 9L A ds52| re2 | gzs BP9 67| @' S22 _r2 |2 I

2hl S| 24 __ Llcgkl| 7| _r2'| €9 4} £ £ ]
el AR R 27l W XAW 7 7
iR EReEE] Bl EEEEagl FTUR0| 3800 | B0A0| ananann|wneeneed| o5 7/ | ¢p 9/ [ATREREANES
thzaxy |[4ngseeq .._::u__._:_-_ uaaq aqaay Naugqg [[AHU an (anv 1y cInuy TER) e Can
uahaxg (4e) 380000 d89) YA .hum —.“u“uaa »*q““d.} “ﬂu“““ —:cﬂ“p»am .wu“”m;g
NI FIE? wig ag2120y F=P ang e¢)110y SAB. 11403 4eja10] 7T ey T 7 a0 TTUTTESITRT agag
At S 0 Rl N, TSRS

133HS YIYA 31314 § GOHLI3IA Y43 SITHOLIYHASUT 110J4TLN)

C-25

_ -.- l .——- l. .\ »-— _- Il - l '




K sk

;* 3240
4 WERRD 22 AV A XLl a2/ |1
sl D] = LBl gos| L0Z 98 7| 77 §47|| 47 [z

328 £3 1 b |54 |522|ST2| spZ |60 er| 57/ zz| Lo 'lgl| 577 |€

L7/ £33 ¥ /0¢ 02Tyl @771 77| A5 48/ 5247 y4
2 £8 | w4 | A4 72772 evog |[Z4aL] /27 @2’ A LE/| @ |/

Syl £3|&p 2 osl L5 g0/ B/ 49 Sps|Sces |

m.m__ c3 vl |54 (w22 /22 9ec s sspll S&7] p2'| @A 3/ 59 |£

s/ *3| 55| 2 /s | pAso]| jpy| 2] 59°23/| S |f &
3 & mm_.lw\ 572|222 | prs (7748 ° | 257 B= | 84 ed/|| @eo |/ -
S22 ¥3| £¥ ‘25| D ezdl gx/| 82| 8/ 4L/ SEF |z

QN__ 8| eZ 94 £z 22| _szg| /2] Al7] 2% | 74 4Ll _Sé =

EYl ¥8|£ 4 T q.w S| ss7| pe'| sL{DLI|S¥6 1A | o
"~ ogl =83 £ 94 [ 72| 592 sz iS5 rop]| 2/ ou'| [Le pil) <6 11

53| ¥3| &2 Q&qw\as 27| e o5 T TZ8 [Z
RN“TK@ /...\L_,M\w S92 pozews [ THMage| %7 &&'| 76U/ S8 |/
=3 /5 ﬁw__ Lws YZA 624 2 | _S/7| Do 49528 |5 a

L8 /3| PR AR [e9z|fazz | o5s b2 LS| Se' =057/ @& |/

SZ| /8| 9 ~ 225 efzsl @97 3/’ /E ‘99 544 [2 I
2L T38| 3| SA£72| 072 | o5 G5 pp sk B9 | S A2l < S |
| 3| 25| 2 225 [ Ds|A8s_er” | @77 AbS9/)| 5% el
a _w..ﬁ_ eB| 63| 54 |hoz| 194|525 99 82 waw 8s | @3'29]| ez |7 _
S8 o> | LB BV PR 2 2 SAWEN B AL EXTA
23| g2 \_s& A 222 ~22 ] LIL]| /4 \\.}i\. ¢l |27 és/]| 52 s — -/
TUTANNA| BARAAAA| B40000| T0LUUA | UEEARY | WEANAAT | IIAATY (W40 | FURLN| TARAIHD | 9FNANENR| Yo L 5/ YRR
(AsAX) __:_?:u u)sangl hdu ueag | oaqedd | a1a4g fFhHuIf i (Ganu o v (41) TILE ey
mz.a»ua = (de) u.g“_-uan-.u | ‘ava .“um :.“"""Jo pﬁq““4.> “““““m azd“p“am .“uh”m;_
P ST I G e s T A

43 ‘AN a1y % sJinynaadg IW QL\N\\\\ \ t:u

J33HS U1va 07314 S OJHI3A vd3

S31401Y403¥73F 11ad44931NH)

C-26




e au 0

INTERFOLL LAEBORATORIES EFA METHOD S/17 SAMPLE LDG SHEET

Job Z, r7d Date //-5—-2_/ Test / FRum Z.
Source Je yyrd tio. of traverse points o5

Method _  yws.ss Filter holder: S5 Filter type: S,5,

|
Sample Train Leak Check:

Fretest ¢ 0,02 cfm at 15 in. Hg. (vac)

Postest; T L cfm at AL in. Hg. (vac) TR

Farticulate Catch Data:

No.s of filters used: Recovery solvent(s)
SL # 2o [ acetone
R other (s) ’H e
No. of probe wash bottles: /
Sample recovered by: & 7

Condensate Data:

Weight (g)
Item
Final Tare Difference
Impinger No. 1
(100 —
Impinger No. 2 222 l y2r, ? )72~
Impinger No. 3 L_ 2 J
Condenser
Desiccant //ﬁ/f' /9/.2¢ z/
Tota) srEERsmm— 5 /%3

Integrated Gas Sampling Data:
Eag Fump No. 5/3 Eoc:: No. S/ Eag No. o

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

Fretest leak check: 2 ccr/min at /S in. Ha.

Time start: {357 (HRS) Time end: ,{/J/ (HRS)

Sampling rate: =2 #& cc/min Operator: {;

S/NH of Oz Analyc-cer used to monitor train cutlet: 4f

CF-02T

S-0046RR
c-27




ul. A |j.ﬁ.lﬁ. ] -.md_.-

54 '5E7 \nmw Vid
LZal L3 MM.\?.NQ‘_ /
/88 22/ wx| /p 2P h.&.m. >
s 79| =/ 3 0sY IS
Zo A ss'| e/ 59 6% Mw\ A A
£ Aze|| ST 97| g2 | 55 X 25 | {
oo s\ 22 4 (77| c72| /72| 07\s67| 84| 8’| 94 108 sZs | & _.
g €3 \m a7¢ | SRR 99| 27| 9p ST 54 | =
LL) *Q8 =A 92| 792| 975 | dhls=p| _s5'| 97| 05 pezo|-Seh | A 7
A2 =& =15 | A2 gisl o77| dz'| =¥ 'szz| o/ |/
S 7 =8 Tﬁ A LA AV P AR AN X B A
751 >3 \.m s/ | 801568 22/ s &&»:N__ ss | £
\\ M;m SE N EA 722 £92| 725 | 05I55H wy' | S| 2k ‘82 _Ses | 1 &
L,. 3| L8 sos 2 90| b7 9| @/ L®| aeg |/
/3 vm__hx Jox| 572 | 90s lztlssk 477" Lz’ Sp ST sze
/3| 7% 208 7Csos| @5/ L2 V7 g s>
%H oh | 25 z2Ad 572 |92 Q95 |TLI L8 457 sz | Sb 'NIZ] s€¥ >

o8 |58 252|872 679 f9/] es'| 92 ‘0/¥| ©x
P3| S5 & | ek |2z2| 522 | 38z | S\ 458|822 | 3% e SZ7
% | /% v Ed A A I AR N WA A W

A7 IS

id .m@.m__lam nilfral L5 .atn..mw% Ve
"8 _v2 3 |oh |s9z[=272| 04Z 677

/D

BN

37°%] 95 | A7 52
SR 92| 3 mm\__ 7
AP AN LN X

>3 78 xl Ein
g4l 0% V74 [=z7z| 852 gRz|=7|/F2

D b ) b ] B s B ) ) i D A4 78 IR ZA R T
asaxy |[vogsvaafui analhdwy [ waag | aqa4d | Aan4g IRBHET] GRS [ anv O] annn (41 = TILE “an
LY JAjap BnAH AR A LA NN juing
uahazxg (4e) 1430nJedue]) AyAl r2ag fLear gl agiaa)ag aqdung s:..a.ax 41144a00]
. * nig 4|1104 S —D-Gy ajr10 ” 403 Jajaay "4 34 =y =
u...“@.ﬂm o_.z__: < x :_.._:__ :ﬂ an il ¥, .h“ﬂw :au u“m._:”m Hlllihu.h.;.wiml 42 Ww.\lﬁﬂ.“nqw. \.\..“u_“m
l&W\WJ. i3 ASF N 40yid .r\..b\.n\\__“‘ sanynaadg wﬁh\v@\s\\m\ g0y

T 1330S Yivd 01314 S QGHI3IA ¥dd SI1Y01YHOSYT 1AJHIIN )

z

s

5

/

x

i | | ;

wm “S \wm__\\w /72 | s72| €05 |VZ|sPS| =57 g¥ | 00 S92| s | po m\—

/

2

s

Vi

C-28




HLE00-S

gzﬁ IR ELEERELE ¥/ E ;ﬁwﬁﬂg
w | 27

£’ =3 28 A4 2 92| d72] 7%% QQ& 4722 es 2 2l 7e/ |

Ll g3 F3| 725 ¢/ \\. AN R W2 2N
>Dl =8| FE| A4 | 22| £72| 9785 % 2/ @8’ | 9L €42} s/ £

/L) £8] A8 725 Q.w &. (37 _ 2771 94702 57207 [ 7 7
>7| _s3| £2 A4 |52Z2| 472 A52|V7|@ \%\ e 87 %77 qn |/
/S s3] B3 255 §2 \3\ Lo/ 0771 oZ Loz sZe) | €

O AB|LE|SA |02z 572 NAM_TH N; L7 47 P e|| e | £
=2l £33 szs|sZ E\ 02| SsgTeZ|sedl | 7

e AR 35| 24 (222 e 2z | Sxs|0F 4 \b\ 2" 9h taz| e/ | i

26l s8] 831 wsseilg W TE N L9/7F ) SLE | 2

24| 58 224 |s72|4922]| o¥s |2V Sl 25 | 22 452 52 | =

TS 4 74 Fvs || 9% \ 477 08T ¢Sy S5 | A \L &
_m Qﬁ_ S8| Tg| &F | sr2lzoz| 9os|ez/lge | /s 2| s 19| ef [/ &

S| B w2  declevledgl es'el shH Z'ss¥l| Sz | ¢

o:ol o8 mm__\om Aoz < 92| AP0S4/ | 57| 9% | o5 /58 s» | S5 ‘

2 3 A8 7088l 5ep| 2/ 9w’ 9L 6hE| SES | p 2

CLl| 2| _splsh |lervz] 422 o< @. 28 /5 oS /e X gs | ¢

cZ| S& me__ gos | LHPEF 477 @5 7| 2D 3428|524 | =
|_87|_s8| Asllr 292 772 44z |72|388|wes 7| L= | /7 7A] 52| <

el S&| A6 8o% 2eZ|JL7 |25 |82 TAE | S Z | B #
\w__lm& S A H 22| $92] o200 les | L72] s T 35 Y[ @< |7

BN AB Aol | YR A WA AR Y Ak

2°51 A3 wﬂﬁ.\wﬁ LA\ 77 m&w sL' | s/ | a7 BP| 57 (8 =
BiD el etui Bl g Eia el b i) Bl i S e I Y S Y TURREAELTY
tAsax) =\uo~‘nu =_\.=u_.,a-_ teaQ 14044 FELYE: _mzc_ .~u. ELLIE Au:u.v h“gv “u"-v .az
;_:a:_n_ = (da) 364a)03adna] I_ 1Y A hum .“u”ﬂ..“n :_.-“a_.ﬁ_; __h“; r_?,.__g“aw _..__“._..._m_._
i A T Rt L AR PRT — M gt e H,__Hﬁl\_ﬂ. nw.lmmw. N\_x”__;

47 AN 4ngtg .N\W.W\\ 1249 4niadg WRU\&\\N“ \< Zw

1049 13311S BIY¥0 07314 S QOHIIA ¥4I SI1HAIUHASHT 1I0J44IIN

M- - G- B - - 0N - G AN 5 T S T Gk Nl TE WS WE =a




INTERFOLL LAKORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET l

Jot t!;/{%[g( pé,g Date /’5_"2 /TE-'Et ‘_L Rum 5. -I

source 7] Yy’ _ No. of traverse points
Method ¥nfssFilter holder: W5 Filter type: 5.5
Sample Train Leak Check:c l N

Fretest: (¢ ©.02 c¢fm at 15, in. Hg. (vac) o
Fostest: =~ _/ cfm at in. Ha. (wvac) l i
Particulate Catch Data:

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

sS ;ZZ" 3/ O acetone
R other(s) ~”C

t

.

No. of probe wash bottles: /
Sample recovered by: &7

Condensate.bata:

/93

'

Weight {(g)
Item ' |
Findl Tare Difference ’
-_Impinger‘ No. 1 //M \ '
Impinger No. 2 e e/, &0 /72
Impinger No. 3 2 l
Condenser ~ il
Desiccant //j 2 /}/f/ 23 l
! s
Total

Integrated Gas Sampling Data:

Eag Fump No. ﬁ"/ﬂ Eox: No. -5——— Eag No. 3

— .

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

Fretest lealt check: & cc/min at é{_in. Ha.

Time start: chf (HRS) Time endg: 424/ {HRS)

Sampling rate: 244 cc/min Operator: ;/

S/HN of Oz Analyczer used to monitor train ocutlet: é

CF-O2T

S-0046RR
C-30
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INTERFDLL LARDRATORIES EFA METHQOD 2

FIELD DATA SHEET

LML Bleck [Dog

linits f;3,¢ljkuwé

—— — [
R0 IM.

wWet bulb =F

7. 85T inowc

Operators :z fén %er/er q’-?f 66/’4 §“fr’mh

—

!

Schematic of

[ Fievator I

Fitot No. MM 5 Cross Section
Traverss 1 Fraction Distarmce Dizstance Yelocitv Temneratural
Point I of from Stack |from End ofl|Pressure of gas }
NG . | Diameter Wall (iro Fart (in) (in WO £)
=i lFort lengthe é in."Time start: hrs |
& N A — —_— —
A | owd ] /i 5§ /7.55 |
;L 2 A /A 4.9z Ys.4 =
. 3
i 3 296 ; 22.9¢ 5.5
Be |
S
b
& /7
z-
oy ,
-
1
|
]
— ;
!
= S —————— —_— =
Temp. mesas. tocl % S.N: JTime end: hrs
Foor nothing= reg. mancmeter: 5= eupended; E = electronmic §-392.1




INTERFOLL LAERORATORIES EFa METHOD T/17 SAMFLE LOG SHEET l

Job /Vf,/’ ﬁ/ﬂ(ﬁé 2&’& Date /7, S_Zéé Test /' Run-~

Source 4/,7,/ s, 7 & Pz X HG. of traverse points e l

Method _ </ Filter holder: Fefos Filter type: Qlss Frbe( o5 :
= - =if

Sample Train Leak Check: I]

Fretest: ( 0.0Z cfm at 15 in., Hg. (vac)

Fostest: o cfm at 7 in. Ha. (vac))”é’/ l'

FParticulate Catch Data: ll

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

Xf 3cetene— ']
OB~ other(s) e o q-./,df/ﬂ/&s

No. of probe wash bottles: Z

1
Sample recovered by: <D crviv l
Condensate Data:
Weight (g} N
Item
Final Tare Difference
Impinger No. 1 0
Impinger No. 2 _{/[- 2(/00 //é
lmpinger No. 3 /
S
Condenser
Desiccant /‘{Sé, /¥C/O /L
Total

Integrated Gas Sampling Data:

a—
Eag Fump No. 5‘3 Ec:: No. 25 Eag No. /

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

—
Fretest leak check: o ce/min at /57 in. Hg.

Time start: dﬂ&ﬁ’ (HRS) Time end: /252 {HRS)

Sampling rate: 906) cc/min Operator: ZM“

S/N of Oz Analyzer used to monitor train cutlet: 2

CF-02T

S-0046RR
C-34
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INTERFOLL LABORATORIES EFA METHQD S/17 SAMPLE LOG SHEET l

Job ANSP ?/aa‘: Dey Date /'//S'ZG'/ Test 7 Rur 2

Source lnt &1 3 4 Stk No. of traverse polints /2

Method _n§ Filter holder: e f/lo., Filter type: @kss *bo— l
K4

Sample Train Leak Check:
Fretest: ( ©.02 cfm at 1S in. Hg. (vac)
Fostest: ~ O cfm at K 1n. Hg. (vac)
Farticulate Catch Data:
No.s of filters used: fRecovery sgclvent(s}

] acetone
- other(s) ML« »

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

Weight {(g)
Item
Final Tare Difference
Impinger No. 1 /-
Impinger No. 2 20 2 ‘._/00 /20
Impinger No. 3 /
-

Condenser
Desiccant /4””/ /‘/D‘f /0
Total /3o

Integrated Gas Sampling Data:

Eag Fump No. 3 'Z; Box No. 25" Eao No. 3

Eag Material: S-layer Aluminized Tedlar Size: 44 L
/ 5é

Fretest lealk check: O cc/min at in. Ha.

Time start: /35'9 (HRS) Time end: V2 {HRS)

Sampling rate: mﬂ cc/min Operator: ?076(

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

CF-02T

S-0046RR
C-36
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INTERFOLL LARORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET l
i

Job /ng/gdc/KZ}J? Date _J/~S=  Test & _ Fug 3 m -

Source ia7s ) 2,3 SFuck No. of traverse points /&

Method AT Filter holder: ie#zar Filter type: &/ess Fiber . J& rd);
7 <

y—

Sample Train Leak Check:

r

Fretest: ¢ 0.02 cfm at 15 in. Hg. {(vac) Q-
Fostest: ~ _2 «cfm at _77 1in. Hg. (vac) B

Particulate Catch Data:

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

a0 acetane

g~ other(s) wmeclfz f 2225

No. of probe wash bottles: Z
Sample recovered by: UM

Condensate Data:

Weight (g)
Item

Final Tare Difference

rilmpinger No. 1

Impinger No. 2 é@z L{fé ]/é

Impinger No. 3 l

Condenser

Desiccant 13G7 1356 ) £

Total

\ 2/

Integrated Gas Sampling Data:

Eag Fump No. 15‘3 Eos No. < S Eag No. 3

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

Fretest leak check: o cc/min at /5 in. Hg.
Time start: (HRS) Time end: (HRS)

Sampling rate: cc/min Operator:.zx/i

S/HN of DOz Analyzer used to monitor train cutlet: 67

CF-0oT

C-38 S-0046RR
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ANTERFOLL LRBORRTOARIES

Erp METHOID

-

FIELD LURTEH _Shec)

/’/DPJ_ DECK ,b‘-"

ook —

Source LN J".S- ). 2 5T&LK i P i
Test =~ Run (O Date | {-5-4/ ’ %
Stack dimen. 270 IM. ! !
Orw bulb °F  Wet bulb oF 1 » & 8 ;
Manomatsr: }K’heg. O Exp. 0 Elec. | E
Barcmatiric pressurs :faqj;in Hg i g
Static pressure -’[J’_f in WC i A E] gic“%r‘;
Ocerators SYSAP I | A as) . t
Fitat Na. /2275 oo L 3?2‘22*‘%2&?& —
f Traverse Fraction Distance Distané; ;elac1t;1=Temperat:;::

Point of from Stack |from End ofllFressure of gas
No. Diameter Wall (inm) Fort (in? Li}n WC)H {=F)
mEEdlPort length: ir.||Time start: T s

—

e —
— . ———

]

-7

i

—1

-+-

) S
[}
- P * : — |
T!:‘fl"p- meas. tocl & S/N: _ _uirﬂe end: hr__i,_"
Foor nothing=s reg. manometer; 5= exocanded: £ = electronic §-392.1
C-40
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Interpoll Laboratories

(612)

PH=10 TRAVERSE POINT

786-6020

SELECTION DATA SHEET

Job _A$P, Auck oy
Source - rc */.3 4 Stk
Test o2 Run 4
Date ///%/Gs
Operator “2D [y taruer

Fitot Tube No. /%"3 -5

Barometric pres. AL29Y  irn.Hg.
Duct shape: ‘ound [ Rectanag.
Duct dimensions 2707 im.
Length of port in.

FM—10 Guidelines require that the velocity at each of the four

selected traverse points be within +/- 20%, Record the
velocity pressure of the traverse points and perform the
indicated calculations. The values in the last column must
fall within range of 8¢ - 120.
Gas Velocity 100 VF
Traverse Temp. Fressure
Foint R v F { VF 1ave
(deg-F (im. WG
A/ 3¢/ ,7% .56
2 7 31 50 .59

RVerages

Lol tvh

W L O A e R il VA
kﬁ%&&#&@kﬁ%J

b 2

U o wh i '%”Z"%”#’J z}' ’If
gL T B L e A T T

89

4

I'me average velocity pressuwre to be

hay now be calculated from the

Traverse polnts on round ducts:
Distance from the duct wall:
Ligtance from the end ot port:

used +or the sizing run
following expression:

LRF—ul s

C-41
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET ll
Job /VQf'/ Slack e G Date fi-2-4] Test 2  FRun
Saurce TN TS Mo. of traverse points I ]
Method _ 2 &f Filter holder: 7 Filter type: ;aggg e -
Sample Train Leak Check: ']
Fretest: ¢ ©0.02 cfm at 1S in. Hg. (vac) @/ _
Fostest: ~ O cfm at 7 in. Hg. (vac) )B/ ll
Farticulate Catch Data: ll
No.s of filters used: Recovery solvent(s)
acetone l
g~ other (s) E €y .
No. of probe wash bottles: .
Sample recovered by: l|

Condensate Data:

[

Weight (g}

Item

i

Final Tare Difference

o

lmpinger No. 1

Impinger No. 2

Impinger No. 3
Condenser QZ}r o ?2;.
Desiccant /%Cf Y,V 7

Total ;:::§::::::§:::::::n:€ j;t?

Integrated Gas Sampling Data:

Eag Fump No. gz Eo: No. 25 Ekag No. /

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

Fretest leak check: ¢ cc/min at / in. Hg.
Time start: (O3 (4rs) Time end: #*3  (HRS)

- 73

Sampling rate: Yoo cc/min  Operator:

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

CF-02T

. , N
. f A A

5-0046RR
C-42
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Interpoll Labeoratories
(&12) 78&-6020

PH-10 TRAVERSE POINT SELECTION DATA SHEET

23-5

|

R N s
e sl

Job 7752/ iBlacK Dy Fitot Tube No.

Source Urieh, 1,34, STacK Earometric pres. 2 in.Hg. I]
Test <l Rur I Duct shape: g’Round [ Rectana.

Date // -5 Duct dimensions 270 in.
UOperator SE._Oowp T Length of port (- in. ll

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

selected traverse points be within +/- 207, Record the
velocity pressure of the traverse points and perform the
indicated calculations. The values in the last column must
fall within range of 80 —- 120.
Gas Velocity 100 VoF
Traverse Teng. Fresgure
_F'D int bl = \ / e ( ,F. Vavg
{deg-F) (in. WC
B/ 3,57 74 '57 9.178’
—
< 7 303 .78 85 §7.7z
2 3.8 Sy 95 G vy 7

3‘, 3 q’ T s 20 2 RS Cit he 240 o]
’?’l k% L X RITN
’ J [ P e B0 e L B e L 2y

averages 3057 st
¥ L 27 7 U T iy e A

fhe average vaelocity pressure to be wused +or the sizing run
rnow be calculated from the following expression:

7

iT‘E\"‘fJ

o F. - t [ ’ W -_F, Avq ) = . i n . w{:
Tiravarse points on round ducts: .1% D and .85 D
Cistamce from  ths duct wall: # :é: in.
Mistance +from the end ot port: _Jﬂéd;”’ in.

C-44
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INTERFOLL LAEDORATORIES EFA METHOD 5/17 SAMFLE LOG SHEET

seb _ AVSE /) Sack Doy bate (/-54/ Test 2 Run ]

Source 47 Fs 1.5 Y, SRk No. of traverse points /

Method 22/ Filter holder: L Filter type:

Sample Train Leak Check:
Fretest: ( ©.02 cfm at 15 inm. Hg. (vac)
Fostest: -~ _ o cfm at _ & in. Hg. (vac)

Farticulate Catch Data:

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

acetone
D other ()

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

Weight (g)
Item
i Final Tare Difference

Impinger No. 1 T

Impinger No. 2 é
Impinger No. 3 ?
Condenser :5’

Desiccant quf L7 VX4
Total Y O i

Integrated Gas Sampling Data: !

EBag Fump No. 732 Eos: No. 25 Bag No. 2

BEag Material: S-layver Aluminized Tedlar Size: 44 L

Fretest leak check: O cc/min at /S in. Hg.
Time start: ¢2/0 (HRS) Time end: /3o (HRS) !
Sampling rate: ?DO cc/min Operator: \7—5’

5/HN of 0Oz Analyzer used to monitor train outlet:

CF=-027

S-0046RR
C-45
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il a T N A - .

‘I

Joo VS E ) PBlacik Do Fitot Tube No. Y23-5
Source ff,F 7 3 ¢ Siack EBarcmetric pres. <T.2¢ in.Hg.
Test & Run 2 Duct shape: ,E’Round [ Rectana.
Date /S /Gy Duct dimensions 2.7 in.
Operator 7244 «J, 73 Length of poart A iri.
4 <
FM-1Q Buidelines require that the velocity at each of the fow"
selected traverse points be within +/- 2Z0%. Record the
velocity pressure of +the traverse points and pertorm the
indicated calculations. The values in the last column must
fall within range of 80 - 120.
Gas Velocity 100 VR
Traverse Temp. Fressure
Foint e e ( ﬁ:;‘}nvq
(deg-F) (in. WC)
2/ 3/6 77 587 55.3¢
¢/ 33 |78 | H83 $7.22
B / 316 80 S5 A
A/ 315 .83 <, 9y 72.F
. - 0 4 G T A A ’ i R /’.i'/( /I
N A
The average velocity pressure to be used for the sizing run
may now be calculated from the following enpression:
TE = L VTR alg) = ¢52>__“_1n. wg
Travarse paints on round ducts: .15 D and .85 D
Distance from the duact wall: Yo.5 i,
visztance Yrom the end oy port: Qbﬁi_ _ 10,
CF—215%
7

Interpoll Laboratories
(6127 7B&6&6—6020

PM-10 TRAVERSE POINT SELECTION DATA SHEET




INTERFOLL LARORATORIES EFA METHOD 5/17 SAMFLE LOG SHEET

Job  WSF 8. { T Date 1115"& /  Test J— Rutm
Source dén&f’ﬁa,ifﬁ/}SfﬁCJK No. of tréverse poin
Method <20/ Filter holder: A A Filter type: _Glhss Zég/

Sample Train Leak Check:
Fretest: ¢ 0.02 cfm &t 15 _in. Hg. (vac)
Fostest: Q) cfm at S 1n. Ha. (vac)
Farticulate Catch Data:

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

0. acetone

other (s) MECL -
No. of probe wash bottles:
Sample recovered by:
Condensate Data:
Weight (g)
Item
Final Tare Di fference
impinger No. 1
Impinger No. 2
Impinger No. 3
Condenser 7 O 57
Desiccant /52§;— /?4ﬁ5 20
Total 77

Integrated Gas Sampling Data: -

Eag Fump No. 5;2 Eos: No. Z'g Bag No. j-

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

Fretest leak check: d? cc/min at / in. Ha.
Time start: ﬂ¥29’ (HRS) Time end: [535- (HRS)

Sampling rate: fﬁzlz cc/min Operator: 7(#

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

CF-02T

S-0046RR
C-48
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Interpoll Laboratories
(612) 786-6020

PH~-10 TRAVERSE POINT SELECTION DATA SHEET

Fitot Tube No. V2‘5 -5

Job ¢/5/7 é@&c&_

Source &{,7,7‘- {, 3 ¢ ;m EBarometric pr AFr. 9 in.Hg.

Test =2 Run Duct shape: Round [] Rectang.

Date /1/s /G, Duct dimensions 270 in.
LLength of part & in.

Oper 607 © Q) fn Boeior & T 7]

FM-1Q Guidelines require that the velocity at each of the four
selected traverse poimts be within +/- 204, Record the
velocity pressure of the traverse points and perform the
indicated calculations. The values in the last column must

fall within range of 80 - 120,

Gas Velocity 190G VP
Traverse Temg. Frassure
Foint “F v oF ¢ V7F tave
(deq—-F} {in. WCH

A i 503 .75 §53 | S5y

B 313 79 . §59 56,57
C 33 79 559 | .57
D | 3% | 78 566 950

r

Laveraaes 3 o, /,x/zrzii ’/,;’ f_f"f/g%gf % &f; i
== ’ I 5 W D ¢ 557 7 7

s I Xt II
'/r.f/rlf'tﬂ/m'lf“ﬂv 5/.'”!-'

The average valocity presswe to be used for the sizing run
m&y now be calculated from the following expression:

Travarse paints on round ducts:
Distance from the duct wall:

Listance from thes end of port: EZ;Ez T in.
0
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INTERFOLL LABDRATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job ‘A/.S,p. /%/QLk;qu D.a'cemf ﬁ 54‘/ Test L Rung

»- - .-

- R S -

. [ 13 J -

Souwrce [ Fr,3 4 S E No. réverse poxnj
Method _ 2/ Filter holder: L/ Filter type: ¢4 Ss 6e,—

Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: ~ A cfm at £ in. Hg. (vac
Particulate Catch Data:

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

acetone

B other(s) ,ups c e

No. of probe wash bottles: yd

Sample recovered by: ) wer

Condenéate Data:

Weight (g)
ltem
Final Tare Difference
Impinger No. 1 ‘
Impinger No. 2
Impinger No. 3
Condenser 7¢ o> é??/’
Desiccant /5’.36 /5—02 ZJ’
Total r;;;g;;;;:::;;:g:::z:; 7O 2

Integrated Gas Sampling Data:

Eag Fump No. ZE'Z Eo» No. E3/ EBag No. 7

Eag Material: S-layer Aluminized Tedlar Size:

44 L

Fretest leak check: 2 cc/min at /25’- in. Haq.

Time start: /43447 (HRS) Time end: /7{é

Sampling rate: 1%90 cc/min Operator: 2;2{64"

(HRS)

S/ of Oz Analyzer used to monitor train cutlet:

CF-027T

r_81 S-0046RR
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APPENDIX D

INTERPOLL LABS ANALYTICAL DATA
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Interpoll Labaratories
(&12) 786-6020
EPA Method 3 Data Reporting Sheet
' Orsat Analysis
yoo__ IN.S.P  Blackog Source BoILER Al
! ream Leader S~ Test Site ThnleT
ate Submitfed -7 Date of Test =&
Test No. Na. of Runs Campletei:?
lDate of Analysis JT &’ Technician 7L
Test/ Samplae No. Buret Readings {(ml? =J Conc.
.‘ Run {Log Number |of COa
. and Type |An.|{Zero Pt. | After COz|Aftaer O3 |%v/v Dry
i = e — —=. =
1 [poo lo-40 1§.40 jo.q0 ¥- .y
l V), “HEIT-0ST S| ploo /0.9 0 19.40 1 j0.40 $.So vl
A i
L__ ©-F 0 F_lAve! ESSNSRSETNSIICENCINNNON| (0 70 $. S0 ]
. 1 (.00 [0 1 4. 30 /[1® $-20 L
Vo —o & | 2 O-0V 1f.(0 +4G. 30 1].10 §. 1o LY
' 88 g F |Ave | SN | /.. %o | mmm
: i (> -00 @0 1 4. % 1l o 7.7 J.au
' 1/5 —/Z 2.2V .40 [ 9.50 NN e o
@B 0 F |Avq | IO /(<o —). ¢ ]
| —————— e
. 1 '
l 2
0 B o F [Avg: IO g _
faaee e e ———— e === ——.
| ‘ |
[] 2
} CBQOF JAvg " [
IR = - A?
!
B 0 F_ |Avd | NESNSEENRS s
1
! 2
' 0 B OF (Avo N )
. 2
‘ 0 B 0 F_ |Ava ! =i aans =
l 1 |
| 2
l 0 B 0 F |Ave RS __
: 0 Ambient Air QA Check EPA Method 3 Guidelines
0 Orsat na1y¢ar System Leak Check Fuel Type F@ Range
' 0 Fe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/Lignite {.Q016~1.120
Bituminous 1.083-1.238
whera Fg= 0.9-0 Dil:
: Oz Distillate 1.268-1.412
Residual 1.218-1.270
Gas:
Natural 1.600-1.835
Propane 1.424-1.3586
= Flask (250 cc all glass) Butane 1.4@5-1.5353
EBE=Tedlar EBag (S-lavyer) Wood/Wood Bark 1.200-1.1202

D-1
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Inte aboratories

oll L
) 786-60Z0

rpol
(512
EPA Method 3 Data Reporting Sheet
Orsat Analysis

Job___MNSP Back.cﬂﬂd_ Source I\)O_.; @Q(LE})\
Team Leader Test Site___Fnlp

Date Submxtféd X H«5;97 Date of Test [/-5-9/
E::g g?-ﬁnailysls [[—la=%/ E;g&hgfc?zgsﬁioﬁﬂmle?d —~*

Test/ Sample No. Buret Readings (ml) ﬁEcnc. Conc.
Run |Log Number jof = CO, 0=
d____ and Typgﬁifn. lero PE: After CO5 |After 2;==Zv/v Dry |%v/v Dry

| R L 1. 1.0 [HpD | 14.60 ,

[, |22 2000 | il | 19:6d | k0 | .00
B D F |Avo USSR | (! b0 8.00

/ -3 .00 | /2,30 /9.0 [2.30 7.36

/7/ 2 10.00 /2. 30 [9:60 /230 7. 30

;:B OoF Avg

e —— T ey Y 7,30
,/ i |0.00 /2,20 /19,0 |+2,20 7.46
/3 =27 [2]o.00 |/2.20 | /960 |7/2.20 | 740

a:g gF Avg

/2'10 71?0

|
|| Fll

g8 pogF Avy

|

t
2
0 B 0 F |Avg | BT
e T e ———
1
2
0O B OF {Avg | NN
— - —
2
0 B g F [Avg ! BT
—_——— - — e ————— = —
1
L 2
DEQOF Avg . GRS
== : .
2
pBQgF Avg | TG
Ambient Air QA Check EPA Method 3 Guidelines
Orsat Analyzer System Leak Check Fuel Type F@ Rangs
O Fe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/Lignite 1.016-1.130
Bi tuminous 1.083-1.230 l
Where fFga= 20.9-0-5 Oil:
L02 Distillate 1.260-1.412
Residual 1-210‘1.@7@
Gas:
gatural 1.30?—1.832
rapane 1.434-1.5
"-"':laSk (250 cc all glass) Eutane 1.305-1.S53
=Tedlar Bag (S-layer) Wood/Wood Bark 1.200-1.120 '
D-2 LSC-04-BR



Interpol
(&12)

' Jab ASP a[gggfgg
feam Leader =i

l Laboratories
7846-5020

EPA Method 3 Data Reporting Sheet
Orsat Analysis

Source

NO ¥ Beusg

Test Site xphev

. Date Submitted_ //-7-%/ Date of Test j/-y-¥
Test No. ¢/ Mo. af Runs Completed 3
Date of Analysis /-~ 77 Tech“icianlzi%zzym
 §Test/ Sample |[Na. Buret Readings (ml) Conc. Conc.
Run |Lag Number [of = = COa O=2 Fo
‘I and Typa@ |An.{Zero Pt.| After COa|After Bz |%v/v Dry |[%v/v Dry
1 33 ' lo.c0 | /3. %0 (9901 13.9% | G.oo |4
‘ /{ 7677 2lo.00 | (3.9 (.90 | /3.40 e.00 i
' BOF Ay SNBSS | /3. 6.00 |
' // , ! lo.og /3.66 /9.%6 /3.60 S.50 L4y
-2
2 ey # 2 lp.0g | (3.0 | /990 | /3.0 | 586 |1y
‘ BQF (3.0 | §.80 _J
v 0.00 /3.80 /9. 90 /3 .80 5.Go L]
0.00 73.80 19.40 /3.80 560 /.l
' | /3. 50 5:650 L
N
| |
|
i DBOF =
| oBQF .
E Ambient Air QA 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 1.0@16-1.120
Bituminous 1.983-1.25@
Where Fg= 20.9-03 0il:
\ COx Distill ate 1.260-1.412
l Residual 1.210-1.370
Gas:
Natural 1.603~1.835
o Propane 1.4234-1.584
'==F1.;5k (220 cc all glass) Butane 1.405~-1.555
B=Yedlar Bag (S-laver) Wood/Wood Bark 1.200-1.120
-3 L SC-na.ro




*1 = =T = =T = - & =3
—

A=Y
(&12) 7B&-59I49

EPA Method 3 bData Reporting Sheet
Orcat Analysis

Job lﬁﬁ/ﬁhck &(‘*a Saurce Cn. s £.3 J s/
Team Leader Dt Test Site S Lo de 7 .
Date Submitted H=5-%/ Date of Test Y= 5 s
Test No. / MNo. of Runs Completed _ 4
Date of Rnalysis__//-6 -1 Techmician __ @25,  /, .,
Test/ Sample No. Buret Readings (ml) [ Conc. Conc.
Run |Log Number taof adu P O |
and Type |An. |Zeroc Pt.| After COa |After Qa |4v/v Dry [%v/v Dry
e —
o o0 (2.7 17952 /2. 70 ?./0
% 46722-72 | 2 | ¢.00 /2.%0 /9.50 | /2.9 +. 10
!
gB 0FfF (Ao IDDDIESEISNGN | 2 o 72./¢
1 e co 2. 35 /9 &0 /2-32 (. SO
?é 13 2 lp.o0 IR T 17.¢0 1230 & 5O
| /" | @2 0 F  [Ave | USROS | 0.5 | & S0
llo-00 /320 /9. 60 /300 L¢p
//\5 =71 12 600 /300 /9. L0 4320 b6 €0
F__ |Ave | I /3 O
c M) vg Y 6 &
1
2
g B o F [Avg: BEEEENERS l
——— —
1
2
0 B 0 F__|Avg ! meessssuusstaruue ey
- =
2
0 B 0 F _[Avg | BESEESS

0 B O F |Avg ! I

|

OgBOF Avg!

3

e )
_ 0 B 0 F _|Avo | s Nssal

i pmbient Air OA Check EPA Method 3 Guidelines
Orsat Analyzer System Leak Check Fuel Type F® Ranga
FFe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracites/Lignite 1.016-1.13
Hituminous 1.0853~- 1.-;@
Where Fg= 20.9-02 Dil:
CO=2 Distillate 1.260-1.4132
Residual 1,.210-1.270
Gas:
;!atural 1.‘?0?-{.9.‘8-3:
ropane 1.433~- 5
EoFlask (250 cc all glass) Butane 1.4@5~1.553
=Tedlar E‘ag (S-layer) Wood/Wood Bark 1.000~1.12




l Interpoll Laboratori1es
(412 78B6-5020
EPA Method 3 Data Reporting Sheet
5 Orsat Analysis ‘
Job SP ! D source_UWn;tr 1L 3,%
> lTeam Leader Test Site_ $& L7 7
" Date Submitfed (=85-5f Date of Test __j-J-%/
Test No. 2 MNo. of Runs Completed
Date of Analysis_ /- GE-—G/ Technician _
Test/ Sample No. Buret Readings (ml) Conc. Conc.
' Run |Log Number jof CO=a O=2 Fa
and Typa {(An.{Zero Pt;l After COx|After @2 {%v/v Dry |%v/v Dry
. 2 | s o.00 | /2.30 [9.60 [ /2.30 7.30 11
ol 4“1724 2 | 500 | 72.30 /7. 6O /2.3% 7230 LAl
' g8 or |ava IESONESTUIIREEECEINE SIS | />-30 | 7.30 B
/ - ! |o.00 /%.40 /%.5¢ /2.40 1.0 /1l
Xl 7_—_ 2 |0.00 | (2.90 19.50 1 /2,90 270 L
F m% A
! —-_?__.g Ave e e .70 210 %
_y Hle.no [l.5e /9.22 /(.50 g20 il
' 1/1_ 21000 Y, [9.70 .50 §.10 4LLO
; BpF {Avg m .50 £.0 ||
' 1./ 1y —to.00 |r0.56 /790 /0.0 7.4 /6
3 74__ ©.00 (050 (290 | /650 9.v0 LD
B OF |Avo NSRS | /¢ .5 o 9,50 e
! 1 =
2
.) 1 0B oF [Avg! NN '
— — ;__—15
' 2
e g B ofF [Av | NS ]
e —— m— _—  ——— —————.
E 1
| :
: DB OF |Avg w [ ]
11— = .
2
' goeBQOF Avg | TEEERNIGA A |
.7 : ——— ﬁ
7. 2
0 B 0 F_ |Avy | e S i s I e
mbient Air QA Check EPA Metheod 3 Guidelines
l Orsat Analyzer System Leak Check Fuel Type F@2 Range
O Fe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/Lignite 1.016-1.120
Bituminous 1.083-1.230
| Where Fg= 20.9-0 Oils
i CO= Distillate 1.260-1.413
Residual 1.21@-1.370@
Gas:
' Natural 1.4600-1.83%
Propane 1.434-1.584
F=Flask (25@ cc all glass) But ane 1.4Q5-1.553
E=Tedlar Bag (S-layer) Wood/Wood Bark 1.200-1.170
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EPA Methad S Data Reporting Sheet
Probe/Cycloneg Wash

Job INSP /B e/ Doy

Sourca /\é_/ lﬁu-”e/

Taam Lsadar DR Test Site _in St
Date Submitted /% 5y Date of Test [ Sw/
Test MNo. / Mo. of Runs Completed

Catz of Analysis_ //~

Loptes

Technician -

Transport Leakage B None ]

ml Solvent

IVfc"A, fene Ch Al

Test Run_2 Cish MNo.

Field Blank Dish Tare Wt, g
Log Number Digh+Sample Wt. g
Yol. of Solvent ml Sample Wt. =]
*Solvent Residua ug/ml

Test__ ] Run__/ Dish No. 27

Vol. of Solvent_/wd ml Dish Tare Wt. S2.H4<5?) g
Log Number w6 72-C% Dish+Sample Wt. S3-4S5%¢ g
Comments Sampla Wt. /.odq g
Test [ Run__ 1 . Cish Mao. 2o

vol. of Solvent__§¢ ml Dish Tare Wt. o 7. 21/ g
Log Number —dé Dish+Sample Wt.y §.2£2¢ a
Caomments Sample Wt. [ 00/ F v
Test_ { Run_3 Dish to. ¢85

Vol. of Solvent_i0¢9 ml Dish Tare Wt.__&8.¢377 ]
tog Number =10 Dish+Sample Wt. Sv-732¢ q
Comments Sample Wt. 2.694G g
Test Run Dish Mo.

Yol. of Solvent ml Cish Tare Wt. g
Log Numbar Dish+Sample Wt. g
Comments Sample Wt. g
Test Run Lish Mo.

Yol. of Solvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. g
Comnments Sample Wt. 3

#Sclveant Residue ug/ml=L{Sample Wt
EFA~MS Acetcne Residue Blank Spec.

Results:

Field Blk. Run 1 Run 2

. g (19=)1sVol.
(7.3 ugsml
Run 4

Run 3 Run S

of Sol.

/. ov §F%

J.00/5 Db 2.6995

— ]LSC-OIYR
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Interpoll Laboratories

(&512)

784-5020

EPA Method & Data Reporting Sheet
Filter Gravimetrics

Job_ NSP B[Q.Q_Lﬁg Source__ Beilen NO./
Team Leader Test Site Tunlet
Date Submztted =&~ Date of Test_{li=f-%/
Test No._/ No. of Runs Completed 3
Date of Analysis_//-1-% Technicianaﬂbggih_
Test Run_@ Filter No.
Field Blank Filter Type
o Log Number Filter Tare Wt, g
Comments Filter+Sample Wt. q
‘ Sample Wt. g
Test __ | Run_/ Filter No.__ +7
Log Number _ 4577 - ©3 Filter Type_J. Sfee/
1 Comments Filter Tare Wt. 40.8269 9
Filter+Sample Wt.¥4.2 .35¢% g
Sample Wt. 2-72494
Tesz__ ! Run_3 Filter No.__ &
Log Number -0 Filter Type L. JVike/
2 | Comments Filter Tare Wt._ 90. 726, g
Filter+Sample Wt. %2, L7949 =]
Sample Wt. 2. 5&6%3 =]
Test { Run_3 Filter No._ 32
Log Number A Filter Type_S.Sfeel
3 Comments Filter Tare Wt._¥3. 37Y% g
Filter+Sample Wt. . g
Sample Wt. S.5292 g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. q
Filter+Sample Wt. g
Sample Wt. (s]
Test Run Filter No.
Log Number Filter Type
b Comments Filter Tare Wt. g
Filter+Sample Wt. <]
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
2.7 49 | 2.8¢53 5.52vy2
Field Blk. Run 1§ Run 2 Run 3 Run 4 Run S

[ 1 I
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Interpoll Latsratcries

(512 72&5-&370

EPA Method 5 Data Reporting Sheet
Probe/Cyclcne Wash

Job NP /B}“‘k" D"’f Sourcs Ne-3 Boler

Team Lzader N Test Site Lerle

Date Submittad H- Pate of Test /159!

Test rio. ! Mo. of Runs Completed 3

Catz of Analysis 1! Technician 72

Transport Leakage g Nona ] ml Solwvent Methylene chloryve
Test_ / Run_2 Dish Mo. ¢

Field 2lank Dish Tare Wt. “y. 380 g
Log Numbaer L7 1- 19 Dish+Sample Wt._9§.362F g
vol. of Solvent 2¢0 ml Sample Wt. g s q
#Solvent Residue_“Y.¢ ug/ml

Test_ /_Run__/ Dish No. Y3

‘Vol. of Solvent_Jjtéd ml Dish Tare Wt. Y&.5420 g
Lag Mumber — /& Dish+Sample Wt. 19./3/1 g
Comments Sample Wt. 2.5372 a3
Test_/ Run b+ Lish Mo. 574

VYol. of Solwvent_/64 ml Dish Tare Wt. “2.9) 5% g
Log Mumber - 20 Dish+Sample wt._S5/.24%{ o]
Comments , Sample Wt. 5.33 29 q
Test /| Run 3 Dish tio. bo

Vol. of Solvent_/70 ml Dish Tarez Wt. be. 6280 9
Log Mumber e N4 Dizh+Sample Wt, S/. Y556 Q
Commants Sample Wt. /& 27 Q
Test Run Dish Mo.

Yal. of Solvent ml Bish Tare Wt. Q
l.og Numb=r Dish+Sample Wt. g
Commants Sanple Wt. g
Test Run Dish Mo.

Vol. of Solvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. a
Coinmants Sample Wt. g'

#Soclvent Residueﬂug/ml=t(5ample W, 2§ q) (10%))/vol. of Sol. 20 ml
EFA-MS Acetcne Residue Blank Spec. (7.3 ug. ml

Results: -

Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5

25356 | 33323 |/ $2¢7

LSC-01YF




Interpoll Laboratories

(612

7846-56020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Job /US:P /Q/arkafoo Source A0. 3 [ailen
Team Leader mk v Test Site T, lef

Date Submitted__ (/—&=9/ Date of Test (- [-9F/
Test No. / No. of Runs Completed_ 3
Date of Analysis_{/~1~ 9/ Technicgi a.n_[L_CL._ﬁ
Test Run_0 Filter No.

Field Blank

Filter Type

Q Log Number Filter Tare Wt. (=]
Comments Filter+Sample Wt. o]
Sample Wt. g
’ Test __ { Run__{ Filter No.__/7
Log Number Y= 11 Filter Type_[.S#ee/
1 Comments Filter Tare Wt. ‘7’0_.?3‘/8 g
Filter+Sample Wt.¥7 9:/9 g
Sample Wt. PAYEEY, q
’ Test__ { Run_1 Filter No. 33 .
‘ Log Number - &/ Filter TypeS.S%e/
— 2 Comments Filter Tare Wt. ‘/2_..6’7-8 g
Filter+Sample Wt. ¥7. 7297 g
Sample Wt, S, Y6¢ g
- Test __ [/ Run_< Filter No.__ %0
' Log Number - 25 Filter Type_S.Stfeef
3 Comments Filter Tare Wt. ¥3./203 g
Filter+Sample Wt.¥$ 8675 g
.J Sample Wt. 2.7¥7 %L (=]
-
_ Test Run Filter No.
I Log Number Filter Type
' 4 Comments Filter Tare WL, g
' Filter+Sample Wt. g
_I Sample Wt. q
Test Run Filter No.
Log Number Filter Tyvpe
' S Comments Filter Tare Wt. g
. Filter+Sample Wt. g
Sample Wt. =]
. Results:
' Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
I Y.r17! 5. Yile 2. 74T
l Field Blk, Run 1 Run 2 Run 3 Run 4 Run S
1. 0157 F. 7489 w S239




Interpoll Latoratories
(512 .Ba-'SZB

EPA Method S5 Data Reporting Sheet
Probe/Cycloneg Wash

- N -

I Jab P /’5’1‘-"# 0"? Source o Y By fer

3 Team Laader =7 Test Site L let

’ Date Submitted /- &/ Cate of Test /1541
Test Mo, / Ma. of Runs Completed 3

. Date of Analysis__// Technician ok

: Transport Leakage g None [] ml Solwvent M.-,-rA_,/;.., ch/eviile

'_l Test [ Run @ Dish No. L Yia

) Field Blank : Dizh Tare Wt. 57 fo kY

] 2 Log MNumbar ~7£77- 28 Dish+Sample Wt._S7- S g

' Vol. of Saolvent 249 ml Sample Wt. PO g

‘ #Solvent Residue_Y.0 ug/ml

' Test__! Run_/ Dish No. 6!

3 1 | Vol. of Solvent_ 102 ml Dish Tare Wt.__od. S907 3
Lag MNumber — 3¢ Dish+Sample Wt. 45 ¥y §C g

' Comments Sampla Wt. 2. 435/ a
Test_ | mrun_% Dish No. '

2 | vol. of Solvent_%9_ ml Dish Tare Wt. {aa%&/‘ g

l Log Mumber - O Dish+Sample Wt. c e 3
Comments Sample Wt. o 3952 g

l Test_ [ Run~2 Dish tlo. (o}

- = Vol. of Solvent_¢€9 ml Dish Tare Wt. . T94EYy g
Log Mumber —3F Dish+Sample Wt._ ¥S,/5v3 q

, Comments Sample Wt. 2 3574 g
Test Run Dish bNNo.

4 Yol. of Solvent ml Cigh Tare Wt. g

., Log Numb=r Dish+Sample Wt. g

: Comments Sample Wt. g

. Test Run Lish Mo.

_ S Yol. of Salvent ml Dish Tare Wt. 9
Log Number Dish+Sample Wt. g
Commants Sample Wt. q'

#Soclvent Residue:’_ﬁug/m1=£(53mple Wt. y"'yugg)(19°)3f'\.‘nl. of Sol._#¥ 1
EPA-MS Acetcne Residus Blank Spec. (7.3 ug./ml

Results: B

Field Blk. Run 1 Run 2 Run 3 Run 4 Run S

v. Y577 037 Y9018 . 35 7 ¢4

LSC-01YR
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Interpoll Laboratories

(512)

785-5820

EPA Method S Data Reporting Sheet
Filter Gravimetrics

Source V0. C/ GO:Lgr

sob__NIP Blackdog

Team Leader £7T

Test Site Zyfedf

Date Submitted_ //-6-9/

Date of Test //~-5-57

Test No.

Date of Analysis__ /-2~ 7/

No. of Runs Completed_J
Technici an_&L

Test Run_ 0O
Field Blank

Filter No.
Filter Type

] Log Number Filter Tare Wt. g
Comments Filter+Sample Wt. g
' Sample Wt. g
Test [ run_{ Filter No. 7
Log Number g 77- 21 Filter Type ,ﬁ.Jﬁ,gf
1 Comments Filter Tare Wt._J37 757L g
Filter+Sample Wt. 49 &xi¢x @
Sample Wt. o, & 422 9
Test__/ Run_ V¥ Filter No._2-0
Log Number —~35 Filter Type_J. [fes/
2 Comments Filter Tare Wt. 39,9Y09 g
Filter+Sample Wt. ¥Y¥. 33357 g
Sample Wt,. L, 3950 9
Test__{ Run_3 Filter No._31
Log Number — 34 Filter Type_J, Gft%(
I Comments Filter Tare Wt. 4/.317109 g
Filter+Sample Wt. _9¢. 395% a
Sample Wt. 2.5 649 g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. [a]
Filter+Sample Wt. g
Sample Wt. a
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. (]
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
. 5427 |+ 3950 Z.58Y9
Field Blk, Run 1t Run 2 Run 3 Run 4 Run S
& 301y 7 E%9 2.5 %25
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Interpoll Laboratocries

(512) 78¢

725-5320

EPA Method 5 Data Reporting Sheet
Probe/Cyclone Wash

Mﬂ',*' lll-)}

Juob INSP B leek Do g Source

Team Legader v W Test Site Stk

Date Submitted 1)-5-4/ Data of Test 1} - Y-q/

Test Mo. ! No. of Runs Completez 3

Cate of Analysis 11-i5-4l Technician 3.

Transport Leakage fF None ml Solwvent AMeth g1 Chlotive
Test | Run_9 -/ Dish Mo. 11
Field Blank : Di:sh Tare Wt. Se. 136 ¢ fa}
Log Mumber __ Y677- 4L Dish+Sample Wt. 5¢- 7394 g
Val. of Solvent_]00ml Sample Wt. g oo 39 g
#Sol vent Residue ug/ml
Test J Run / Dish No. 1
Vol. of Solvent_Js00Oml Dish Tare Wt. 50.37710 g
Log Number — S22 Dish+Sample Wt._ 50.39 34 g
Comments Sampla Wt. g.océ s g
Test_J{ Run pa Dish No. 3 g
Yol. of Solvent_ KU ml Dish Tare Wt._  So, 4445 g
Log Mumber —57 Dish+Sample Wt._$0.4535 3
Comments Sample Wt. d.eog ¢ 3
Test ’ Run S Dish lo. 25
Vol. of Salvent_ {00 ml Dish Tare Wt. 50.b40d q
tog Number -1 Dish+Sample Wt._S5C. 0957 q
Comments Sample Wt. 2.0e 8 3 Q
Test Run Dish Pto.
Vol. of Solvent ml Dish Tare Wt. g
t og Numb=r Dish+Sample Wt. g
Commants Sample Wt. qQ
Test Run Pish No.
Yol. of Solvent ml Dish Tare Wt. g
t og Numbsar Dish+Sample Wt. g
Coimments Sample Wt. 3

#Solvent Residue __ug/ml=L[(Sample Wt. a)(1B=)ls/NVol. of Sol. ml
EFA-MS Acetcne Residue Blank Spec. (7.3 ug/ml

Results: - .

Field Blk. Run t Run 2 Run 3 Run 4 Run 5

O.0c16y | ©.0090p]129. 0F3 LSC-01Y!
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Interpoll Laboratories
(512) 786-5020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Source_ Utk #’égr,q

Job AHP/ Bleck 963

Team Leader___ pult Test Site_ Stef
Date Submitted - 59/ Date of Test__ j/-4-4/
Test No. i No. of Runs Completed 3
Date aof Analysis Hi= (g - Technician__ M. Heér
Test_{_ Run_o -! Filter No._ (005 |
Field Blank . Filter Type 4M§ 352
Log Number 16727~ Hy Filter Tare Wt. _,Hq47¢ g
Comments Filter+Sample Wt._ 4470 g
' Sample Wt. . des g
Test | Run__| Filter No. &ecs 3 _
t.eg Number -5y Filter Type_4AM5 3.52"
Comments Filter Tare Wt. JHl bt g
Filter+Sample Wt.__.4327 g
Sample Wt. J.0/6 /! g
Test_ | _Run___ 2 Filter No._ (o4
Log Number — 59 Filter Type__4M§ T 52"
Comments Filter Tare Wt.__, 9247 a
Filter+Sample Wt._.95 14 q
Sample Wt. oozl / g
Test__ ' Run_3% Filter No._ (6655
Log Number X% Filter Type_ 9M§ 3.5 A
Comments Filter Tare Wt. ETEE] Q
Filter+Sample Wt._ .9422 =)
Sample Wt. VI EYT) (=]
Test Run Filter No.
Log Number Filter Tvpe
Comments Filter Tare Wt. a
Filter+Sample Wt. g
Sample Wt. q
Test Run Filter MNo.
Log Number Filter Type
Comments Filter Tare Wt. Q
Filter+Sample WL. g
Results:
Field Blk. Run 1§ Run 2 Run 3 Run 4 Run S
oouré! O G L%y | pgeo3vo
eld Elk, Run 1 Run 2 Run 3 Run 4 Run §
r 0. 0325 | ©.0307 c.c3%3

LS _N20D




Interpoll Laborstories

{&512) 7356-£920

EPA Method S Data Reporting Sheet

Job psp | Bluck Doy

Probe/Cyclone Wash

Sources U i s /1 z,3

Taam Lzader b+

Test Site Sk K

Date Submittad - 5=l Date of Test 1Y 5/

Test Mo. | Mo. of Runs Completed 3

Date of Analysis - Js—=/ Technician L. _

Transport Leakage [ None [] ml Salwvent pae iy lene CHlvnde

Test ] Run O~ % Cish Ma. 2z

Field Blank . Dish Tare Wt. &0 s ]

Log MNumber 146-77-—‘-1"7 Dish+Sample Wt. 50-'-{%‘_78 a
g

Yol. of Solvent_/¢v ml Sample Wt. d-ovl¥
#Spolvent Residue ug/ml
Test Run Dish Na.

N

%)

0]

Vol. of Solvent ml Dish Tare Wt. g
tLog Mumber Dish+Sample Wt. g
Comments Sample Wt. 3
Test Run Cish No. ‘
Yol. of Solvent ml Dish Tare Wt. g
Log tMumber Dish+Sample Wt. g
_Comments Sample Wt._ g
Test Run Dish to.
Vol. of Salvent ml Dish Tare Wt. g
Log MNumber Dish+Sample Wt. (o}
Caomments Sample Wt. a
Test Run Dish MNo.
Vol. af Solvent ml Cish Tare Wt. g
Log Numbar Dish+Sample Wt. =]
Comments Sample Wt. g
Test Run Dish Mo.
Yal. of Solwvent ml Dish Tare Wt.

Log Numbar

Dish+Sample Wt.

Comments

a e

Sample Wt.

#Solvant Residue ug/ml=[0(Sample WL

EFA-MS Acetcne Residue Blank Spec. (7.3 ugsiml

Results:
Field Blk. Run 1

Run 2 Run 3 Run & Run

g {19=)3/Vol. of Sol.

Tl

LSC-01Y%




Testing Laboratory Internal

Correspondence m

AP TN U G SN -EE CE N el
e
:
:

FROM TM Leverentz

TO Roger Clarke
Patricia Boyce

SUBJECT ANALYSIS OF COAL ASH

1.0 Purpose of Testing

DATE March 20, 1992
LOCATION CSC-2

LOCATION GO-2
GO-2

The Testing Lab analyzed samples of coal ash from various plants to provide current
information on coal ash generated from NSP;.s steam plants. _

2.0 Test Methods

The samples were leached according to EPA's Methods 1311 and 1312. For Total
Composition analyses, the samples were digested with a mixture of acids in a closed
microwave vessel that resulted in a nearly complete dissolution of the sample.

3.0 Test Results

The results of the Lab's analyses arc attached. Also attached are the results of Intezpoll
Lab's analyses of Riverside ash. All Total Composition results are reparted on a dry weight
basis. A floppy disk containing the Lab's results will also be seat to Roger Clarke.

BY

TM Leverentz
Supervising Chemist

Attachments

T. M.%EN’IZ SUPERVISING CHEMIST, ENVIRONMENTAL LAB




Coal Ash Total Comp.

Lab No. 170.34 171.01 171.02 ]171.03 |(171.04 171.05
Plant Black Dog|Black Dog _|Black Dog|Black Dog; High Bridge |High Bridge
Unit No(s). #2 #2 #13.4 [#1,3,4 (#3456 [#3.45.6
Ash Type Fly Bed Material {Fly Bottom: |Fly Bottom
Aluminum % Al203 13.4 38.1 19.7 17.8 19.8 16.4
Calcium % Cad 29.6 6.1 25.8 20.1 26.1 16.4
iron 9% 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 1.9 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 39.9 53.5 39.0 49.9
Sodium % Na20 1.4 1.3 1.8 0.9 2.1 1.2
Sulfur %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 0.10f =~ 3.16
Antimony mg/Kg Sb 3 2 4 2 3. 2
Arsenic mg/Kg As 15 10 19 7 13 2
Barium m Ba 4800 1500 7900 4200 6550 4000
Beryllium mg/Kg 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 % Ci 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 85 220
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 U 400 200 300 300 400 300
{Manganese mg/Kg Mn 220 80 310 ¢90 2156 150
Mercury mg/Kg Hg 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 .10 0.02 0.04 0.04 0.03 0.07
Selenium mg/Kg Sel 17 3 14 7 12 2
Sitver mg/Kg Ag <5 <35 5 5 7 5
Strontium mg/Kg Sr 4160 960 33580 2380 3120 2080
Thallium mg/Kg Tl 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
Zinc mg/Kg Zn 140 230 240 70 70 30
Page 1
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Coal Ash 1312 Leach
Lab No. 171.06 171.07] 171.08] 171.09 171.10 171.11
Plant Black Dog|  Black Dog|Black Dog|Black Dog| High Bridge| High Bridge
Unit No(s). #2 #2| #1,3,4] #1,3,4] #34,56] #3,4,5.6
Ash Type Fly| Bed Material Fiy| Bottom Fly|  Bottom
Alkalinity mg/L. CaCO3 611 651 737 128 759 96
Aluminum 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
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 mgii 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
Chiloride mglL Cl 1 1 3 1 1 <1
Chromium mgtL 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 mgL 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 mglL F <0.1 <0.1 <0.1 <0.1 2.1 0.1
lron mg/L Fe 0.03 <0.03] <0.03] <0.03 0.10 0.05
Lead mg/L Pb <0.005 <0.005| <0.005] <0.005 <0.005{ <0.005
[Magnesium mg/L Mg <1 <1 <1 <1 <1 <1
Manganese mg/L_Mn <0.02 <0.02] <0.02{ <0.02 <0.02 <0.02
Mercury mo/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/ll. K 6.0 3.9 4.2 0.2 2.7 0.8
Sefenium mg/L Se 0.058 <0.005| <0.005| <0.005 0.012{ <0.005
Silver 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 SO4 20 60 20 100 5 460
TDS mg/L 660 890 840 330 830 760
Thallium mg/L TI <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 <0.05 <0.05
Zinc mg/L Zn <0.05 <0.05| <0.05] <0.05 <0.05 <0.05

Da:n -4
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Coal Ash TCLP Leach

tab No. ' 171.16 17117 171.18 |171.19 171.20 171.21

Plant Black Dog|Black Dog__|Black Dog|Black Dog|High Bridge [High Bridge
Unit No(s). #2 #2 #1,3,4 |#1,3,4 [#3,456 |#3.4,5.6
Ash Type Fly Bed Material {Fly Bottom _|Fly Bottom
Arsenic mg/L As [ <0.005 0.007| <0.005| 0.008 <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| 0.008] <0.005 0.007
Boron mg/L B 1.2 4.6 9.7 3.5 3.3 5.3
Cadmium mg/L 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
Iron mg/L Fe 0.17 1.89 0.21 15.0 0.24 6.57
Lead mg/L Pb | <0.005 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 m Mo 0.53 0.22 0.51 0.20 0.42 0.27
Nickel mg/L Ni 0.02 1.28] 0.02 0.19 0.01 0.16 l
Nitrite + Nitrate jmg/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 '
Siiver mg/L Ag 0.01 0.01 0.02 0.01 0.01 0.01
Sulfate mg/L_SO4 770 520 1170 190 120 820 —
Tin mgh Sh | <05 <05 <0.5] <05 <0.5 <0.5 ' |
Zinc mg/l Zn <0.01 1.32]  <0.01 0.27 0.01 0.10

]

Page 1 l

1



r

“

(512)

Interpoll Laboratories
786-6020

EPA Methwod S Data Reporting Sheet

Filter Gravimetirics

dob_NSP/ Bl Dog Source_ Uaks F 1,34
Team teader DUH / Test Site StacfC
Date Submitted H-€-44 Date of Test__ (I~4 -S!
Test No. £ No. of Runs Completed__ %
Date of Analysis_ Ul-lt-4 Technician___ M-How €7
Test /! Run @ © Filter No. 05 2
Field Blank : Filter Type_Yy4§ 3.52°¢
Log Mumber el 2 bl Filter Tare Wt.__ 4901 ¥ g
Comments__ Secend  blaafl Filter+Sample Wt._ 3ol9 q
) Sample Wt. o g2 g
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample bWt. ]
Sample Wt. g
Test Run Filter Ne.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. =]
Sample Wt. g
Test Runr Filter No.
Log Number Filter Tvpe
Comments Filter Tare Wt. a
Filter+Sample Wt. g
Sample Wt. aQ
Test Run Filter Nc.
l.eg Number Filter Tyvpe
Comments Filter Tare Wt. g
Filter+Sample Wt. q
Sample Wt. g9
Test Run Filter NMNo.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. q
Results:
Field Blk. Run 1 Run Run 3 Run 4 Run 5
Field Blk. Run 1 Run Run 3 Run 4 Run S
U- I&r _Nopo




lrnterpol !l Laboratoirries
(L12) 76~

]
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Cascade Impactor Laboratory Data Sheet

Job _pisP) Blael Dr,?) Date of test _ s/5 /9 l
Source (YAt i, 2 4 Test - Z Run o '
Anal vst TN Inpactor No. Z) Substrate used 6°“f/%d§?{ Y
N a,wVCbuzatéﬂtL- II
Weight (g’ Cum. % |Fart
Staas T Weight W /WiDia. ll
No. Uncorr. | Corer.
Tare Final Mass LControl Mase €= 3 tum?
avaLl
e _ _ ] N o .
Freimpact. | s 25530 |4s 25681 |+ 0o /0/ AR dal N s AL
) 216916 |z.tess0 |~c.00c35 ' _, Il
< 2.05694 2.05629 -G 000D l { :
= [,.¢4£54 2 Y¥YRAIFLO. co02i k
“ 1. 9655 | j. 3€33T 1~ 0. poo 28 \ \
=
B 2.61706 | 2,0/696 O OCCI0 \ \
e 2.09949 [ 2.0992 7T r0.00ciL
! 20740 |2-°13%F |-0.coeoy
Filter 5 0.2210) | 0.323¢l |- o coo34p AP | N4 /
Sampling rate data: .
71 1 - p
Vara = & g,fg-‘a DSCF Fo = 0437.7‘/ in. Hg '
- ~
L = 3/3 b Fo = _ / Xb in. WC l
o = ["LO min. MC = ?- !0 ARV AV '
T ET Vara Tae + &0
. - i
[ (Fp + Fo/13.8&) (100 - MO
j.q iy Lt -2\ '
S a7 uw ( A8y w ¢ 22 + aam y
de = - 7y o T ; = :ﬁ:lz__ At
TR U R Y C U AR b IS BN G s B €7 (2
Rev. 1 CF-0Z8 '
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lmterpoll

(&12) 785-6020

Laboratocries

Cascade Impactor Laboratory Data Sheet

Job 85 P Blask Dac Date of test /{/j/‘i/
o )
Source dspe b i, 354 Test 2 Run g
Analyst T Impactor No. / Substrate used Geld Piatid. O-H
Ceamie 2o )
Weight (g) Cum. % |Fart
Stage : Weight | W /W[Dia.
No. Unicorr. Corr.
Tare Final Mass Control Mass (ay ) Cum)
Freimpact.lyg 053/ 7704850 |0 00300 |= soroy (000199 00099 (/2311072
] 2025i9 2.026/9 | o.coic0 b.00035 | o.80i35 | 4o 3341153551 6.4
< 1. 993/4 | £.99355 | 6.00043 | i.o0cose| 600083 |0 o3 T 2104 42
210138 | 2,1093¢ [0 .002a3 | +.0052) | .003i4 | 000 Tcl 1395 | 2.5
4 , : . -
7993/3 | 59493 0. 00150 | +.00025 | 0.00205 | C.v0Gs. | 5101] 1.5
~ LF99T7I] | s00057 [o. 00165 | £ . pocs0)o.00288 || O.019. V1627 1O
“ A.07238 | 207492 | o0.00i0d |, 00028 | s.002M 4 O py Yo 7911 0.69
’ 2. 3990 2.3492Y o OeOAY [ 4. JoooY & 000 2F 0};\/0, 3
Filter © 43808 |0-2330Y | 1 oot |, Lo loco3YA | 0.0/ 700
Sampling rate data:
Vara = __ALTL DSCF Fo = _238.74 in. Hg
te = 5/.5 3 Fa = _____._-K g( 1r. WC
g = 428 min. rMC = _?f7 PRV AV
5.87 Vaea tte + d450)
Qa =
G WFe + Fgo 1708 (100 - MC)
- 2L 2787 -
.7 ow () ::-r/,-_,-_) w o I/5 4 450)
Qs = — — re = 0.76L  aciam
A w25+ =435 L izier w o« 100 -7 77 5
Rev. 1 CF-0Z8




irnterneoll Laboratories
(5171 786-60ZU "

Cascade Impactor Laboratory Data Sheet I]

Job NSPIBlack Dan Date of test s]5/51
Source L)Ut L lJ,SiA-} Test a Run n ']

analvst Il p~ Impactor No. 2 Substrate used Go/d Q/Q "I

Weight (@? Cum. Fart
Stage Weight | pia. l]
No. Uncory l Corr.
Tare Final Mass Cantrol Mass (g) 3 tum)

Freimpact. iy, 1443 lyg. 1492 |Ooo2099 b.oowl |0 veiag | ¢.cci98 |Ged lioa 'J

3 talT -
2,0709 | 21191 | o .omeg|t 00035 | s.oony |0.003i5 [472] 6.9 .

“ 2,/2155 | 2183816 | o peon | b.ooen |o.oopt || O, 003K 17771 %2 -

- !2’0?'2?0 2.09000 | o 05330 | r.00020 | o voast |9.0c737 |BYU | 25 l |

4 | /92582 | ) TRISD | 4 hnqa (F.00625 Jooo 24F YL L7 eyl /s 1

= 198359 {1995/ 60 3 |1-00070 poosIl | £ 0(H00 L5, Lo .

& 202327Y L 2:030Y7 5. .pp233 |4 00022 |000RSS | .0t %.l] joef

' 2036%Y | 2.03794 0.000 ¢ . 00009 600114 0.0/’)’75}5{4:?- ©.36

Filte:s 0.32060 (0,325 0 005 |, 40370 0-00705 | o 0218

Sampling rate data:

3594  in. Ha

I

-
Veeaw = 27 /S DpscF Fo

te = 3R oF Fg = "/137( irn. WO
a = &4 min. mc = _ /177 PARVAN

5. 57 Veeo tta + 460U

Qa ~
& (Fo + Fg/l1I.&6)¢100 - MO
. - 4 1 A
Soa7 o e S AS 7 /() v (A~ + 450)
Qa = e - = 0,772_ actn
C L0 w y?.}/."?j + “/AJ2 ; 1Z08) w0 100 - /75

Rev. 1 CF-0Z3




Job

Cascade Impactor Laboratory Data Sheet

lmnterpoll Labtoratociries
(&12)785-6020

Date of test

NﬁP!BMJL- Doy
o)

Lls )9t
’ [

Source (W, L 4 0.2y Test o Rutn 2 '
Anal vst 77 A~ Impactor No. S Substrate used goid Aladi) A-#
cm/{faﬁ;é'a
Weight (g’ Cum. 7% (Fart
Stage Weight | W /W|Dia.
No. Uncorr-. Corr.
Tare Final Mass Control Mass (g ) Cwum?
—
Freimpact. | 55.59¢9/ |50. 60 vay locosao  |~O.colot |0-00%M9 || 5, 0067/9 |o2/7 | 0.
1 - L
1-9:391 1191559 |p.0oc1en {+-00035 |o.cor1s 1007 7 6 77] ¢4
/76263 | /96355 |p.o00st |i.0p0i0 |o-000ar |Cpjo/d RIS 42
201358 | 2.0/3/2 lo-004ed |4 .pooy (000uzs 1661415 {3631 25
4 . ' ~
[ 55987 | /93580 ip noman |tr.ocozs |0-004tS £ ,.[)19075:5:.’71 A
5 — .
3 /9952F 200635 |, oo uqg |F.oo6id le.ooses || 0,02/ .09 10
& 200409 | 803035 |, peusq |t 60022 |o.004s] || 0. 02106
’ 2.058919 | 2.04s06 0.0018% |[+.oooe¥ |b.0019) 0,0351_(7
Filter 0. 32660 10.3%L64 | 600007 | H 0034t | O-003Y0 ﬂ'f’-%?’?j
Sampling rate data:
Vata = 9’2@4.[ DSCE Fo = !25.‘74 in. Hg
te = j/él oF F'q = ’I’XD in., WC
a = ?é mir. MC = /ﬁﬂ;/ Y VIV
Teb7 Vara (ta + 460)
Qe =
&) (Fe + Fg/l3.6) (100 - MC)
5.67 u ( ‘/;I.’C»J) ( 5!’7[ + 450)
Qs = = 0,75’-)7‘3::“"
Go e KLGE w _28S  1zee w100 - 073
Rev. 1 CF-0ZI8
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INTERPOLL LABORATORIES, INC.

Results of Trace Metal Analyses

Test: 1

(612)786-6020

Source: Units 1, 3 & 4 Inlet

Sample Type: Total Train Catch

NSP/Black Dog
Laboratory Log No. 4677

Total Mass of Trace Metal in Sample (ug)

Trace Metal  Method Run 1 Run 2 Run 3
{Log No.) (4677-94) (4677-95) {4677-96)
Silver Sw-846, 6010 16 < 17 < 16
Aluminum  SW-846, 6010 1880000 2040000 1920000
Arsenic Sw-846, 7060 250 263 231
Boron Sw-846, 6010 7740 7780 6920
Barium Sw-846, 6010 104000 112000 107000
Beryllium Sw-846, 6010 40.0 41.4 31.2
Calcium SwW~846, 6010 2670000 2870000 2530000
Cadmium SW-846, 6010 76.7 291 359
Chromium  SW-846, 6010 1250 1360 988
Copper Sw-846, 6010 3340 3270 3020
Iron SwW-846, 6010 719000 773000 715000
Potassium SW-846, 6010 71100 67700 60100
Magnesium SwW-846, 6010 567000 609000 548000
Manganese SW~846, 6010 1830 1910 1550
Molybdenum SW-846, 6010 228 232 162
Sodium Sw-846, 6010 310000 315000 288000
Nickel SW-B46, 6010 1130 1120 889
Lead Sw-846, 6010 1240 2890 3300
Antimony  SW-846, 7041 3z 15.7 < 7.9
Selenium  SW-846, 7740 289 254 245
Strontium Std. Meth. 326A 37700 40400 36300
vVanadium  SwW-846, 6010 3200 3100 2750
2710 2720 2200

Zinc Sw-846, 6010
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INTERPOLL LABORATORIES, INC. ll

(612)786-6020
NSP/Black Dog l]

Laboratory Log No. 4677

Test: 1 7
Source: Units 1, 3 & 4 Inlet . ]

I' .

Results of Trace Metal Analysis

Total Mass of Trace Metal in Sample (ug)

Field
Trace Metal Method _Blank Run 1 Run 2 Run_3
1
{(Front Half + HN03/H§% Impinger Catch)
(Log No.) (4677-94) (4677-95) (4677-96) i
Mercury SwW-846, 7470 18.3 10.9 9.06 ‘

{Permanganate Impinger Catch)
(4677-97) (4677-98) (4677-99) {4677-100)

{Log No.)

Mercury SW-846, 7470 5.77 9.47 31.4 6.39
Tota) 5.77 27.77 42.3 15.45
Blank corrected 22.0 36.53 9.68

D-22
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INTERPOLL LABORATORIES,
{612)786-6020

Results of Trace Metal Analyses

Test: 1
Source: Units 1, 3 & 4 Stack
Sample Type: Total Train Catch

INC.

NSP/Black Dog

Laboratory Log No. 4677

Total Mass of Trace Metal in Sample {ug)

Field Field

Trace Metal Method Blank 1 Blank 2 Run 1 Run 2 Run 3

(Log No.) (4677-67) (4677-68) (4677-69) (4677-70) (4877-71)
Silver SW-846, 6010 < 1 < 1 1.8 1.5 3.7
Aluminum  SW-846, 6010 177 130 4370 4750 5340
Arsenic SwW-846, 7060 0.897 0.08 1.0 1.0 1.0
Boron SW-846, 6010 4.7 6.9 57.6 52.6 62.1
Barium SwW-B46, 6010 5.4 4.4 326 248 110
Beryllium SW-£36, 7091 < 0.005 < 0.005 0.17 0.22 0.26
Calcium SW-846, 6010 230 190 6200 7390 6470
Cadmium SW-B46, 6010 < 0.5 < 0.5 0.8 6.2 0.8
Chromium  SwW-848, 6010 2.9 1.4 4.8 7.4 5.7
Copper SW-846, 6010 4.2 5.9 23 72.4 21.2
Iron SwW-846, 6010 70 45 1530 1840 1590
Potassium SW-B46, 6010 < 40 < 40 250 440 310
Magnesium SW-B46, 6010 40 3 1300 1560 1740
Manganese SW-846, 6010 1.9 1.5 10.4 11.5 12
Molybdenum SwW-846, 6010 15.0 12.3 14.7 14.7 13.9
Sodium SwW-846, 6010 680 668 1410 1860 1580
Nickel SW-846, 6010 2.0 2.0 7.6 26.7 6.4
Lead SW-846, 6010 6.0 3.0 11 94 7
Antimony  SW-B846, 7041 0.2 0.4 < 0.5 7.81 < 0.5
Selenium  SW-B46, 7740 0.05 < 0.05 2.0 2.0 2.0
Strontium Std. Meth. 326A < 5 < 5 110 111 89
Vanadium  SW-846, 6010 1 < 1 11 12 12.4
Zinc SW-846, 5010 13.5 11.7 37.3 225 52.5




INTERPOLL LABORATORIES, INC.
(612)786-6020

NSP/Black Dog
Laboratory Log No. 4677

Results of Trace Metal Analysis

Test: 1
Source: Units 1, 3 & 4 Stack
Total Mass of Trace Metal in Sample (ug)
Field Field
Trace Metal Method Blank 1 Blank 2 Run 1 Run 2 Run 3

{Front Half + HN03/HZO,_ Impinger Catch)
{Log No.) (4677-67) (4677-68) (4677-69) (4677-70} (4677-71}

Mercury Sw-846, 7470 0.08 0.06 4,89 3.55 6.66

(Permanganate Impinger Catch)
(Log No.) (4677-46) (4677-51) (4677-56) (4677-61) (4677-66)

Mercury Sw-846, 7470 0.30 0.12 3.07 0.54 3.92
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Interpoll Laboratories

{(612)

785-6020

Chain of Custody
Sample Deposition Sheet

Job ASP Elacie bdor Storiod
Team Leader Av¥.

Date Submitted

Source ézicﬁﬂ 4 |

ITvEL

Test Site LN7er

Date of Test

115/

Test No._ | No. of Runs Completed 2
No. of Type of Sample Analysis Required Camments
Samples
Frobe Wash: s per EPA M-3 2Ly
Ez [JRcetone [jOther
Qp.-1. Water
Filter:
) " G.F. BAs per EPA M-5
g gS-S. Thimble QAs per EPA M-17
2.5" G.F. (Other
0347 mm G.F.
Impinger Catch: OMN Frotocol
.I. Water I Frotocol
S%4 H=0=2 [JEFA M-6 or B
C. [j8M3 Hg Only’ cid Gases
g4MS Metals 1Y (Formaldehyde
01-@ N NaOH QHMetals
pether J8ther
Integrated ’As per EPA M-3
s? Gas sample (As per EPA M-10
[Pther
=
O:ides of Rs per EPA M-7A Date
- Nitrogen (NO,) QOther Time (HRS)
OQ Fuel Sample QAttached fuel Form-
—_ J Aggregate #5-0157RRR
Particle Size QX-Ray Sedigraph
—_ Okahco Method
[Other
Audit Samples
——

DSulfur Dioxide
DDxides of Nit.
DDther

ORs per EPA M-&
ORs per EPA M-T7A
OOther

Source Information

1) Type of Source:.ﬁ Boiler B} Asphalt Plant 0 Incinerator 0 Dryer

0 Other

2) Fuel:

Coal

Wood 0 Gas
3) Is sample combustible™ § No
4) Does sample need special handling?‘ﬁ No 0 Yes

0 0il 0 RDF 0 Other

Yes

1f yes, explain

D27
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Job A7 52 43[¢‘&gg-, gto_i,uw.m. -~ &
_MNaekier

Team Leader
Date Submitted_ s~/

Interpoll Laboratories
(612) 785-6020

Chain of Custody
Sample Deposition Sheet

Source_44, 3 He.ler
Test Site__Ja l‘nf'
Date of Test__Ji-£ -9

Test No.__{/ No. of Runs Completed__ 3
No. cof Type of Sample Qnalysis Required Comments
Samples
Frobe Wash: JRAs per EFPA M-S
2 ¢/ Acetone [Other
fiIP-1. Water
&)
Filter:
3" G.F. ¥Rs per EFPA M-S
3*, .S5. Thimble QAs per EFA M-17
2.9 G.F. thherAmq
47 mm G.F.
Impinger Catch: N Protocol
fb.I. Water I Proctocol
S Hz0= DEPQ M-5 or 8
31!-/ MS Hg Only fARcid Gases
4MS Metals [JFormaldehyde
1.8 N NaOH Metals
pQother (Other
Integrated @As per EF& M-3
:3 Gas sample [As per EPA M-10
[Other
_ O:ides of 0%fs per EPA M-7A Date
Nitrogen (NO.) (Other Time (HRS)
- [} Fuel Sample MAttached fuel Form
[ Aggregate #S5-Q15TRRR '
Particle Size (X-Ray Sedigraph
[QBahco Method
-— OOther
Audit Samples
[OSul fur Dioxide [J~s per EPA M-5&
— [Brides of Nit. A= per EPA M-7A
DOther DOther
— == =

Source Information

1) Type of Source: EpBoiler 0 Asphalt Plant 0 Incinerator [ Dryer

Other
2) Fuel:
3) Is sample combustible?
4) Dpoes sample need special handling? Z No [} Yes

Coal Waod

Gas

Mo D Yes

Dil 0 RDF 0 Qther

1f ves, explain

D-28

S—27SRRRR

i
il
1!
i
il
.
i

'
.

v d ]

.




Interpoll Laboratories
(612) 7845-6020

Chain of Custody
Sample Deposition Sheet

T NN N T S -aE - W B - - R e D -aw - -0l -

Job Yy /24 Source__A¥ V/?l/l oL
Team Leader L NI LE 1 P E Test Site LAl er—
Date Submitted_ //~£ -9/ Date of Test_ /-5 ~%7
Test No. Z No. of Runs Completed__ ¥
No. of Type of Sample Analysis Reqguired Comments
Samples
Frobe Wash: Dé€s per EFA M-5
% Norewrtrarmre #10_ (other
gp.1. Water
Filter:
7J gs" G-F. b&s per EPA M-S
.S5. Thimble s per EPA M-17
02.3" G.F. gther M ET24S
DA? mm G.F.
Impinger Catch: [MN Frotocol
J?j OD.1. Water Ow! Protocol
032 HaDo DEPA M-& or B
04M3 Hg Only Acid Gases
M3 Metals QFormaldehyde
-0 N NaOH etalsg
[IOther plther
Integrated }%;: per EPA M-3
:3 Gas sample G per EFPA M-10
DOther
Onides of DAs per EFPA M-T7A Date
Nitrogen (NO.) DOther Time (HRS)

O Fuel Sample
0O Aggregsxaste

#5-Q14&TRKR

Dﬁttached fuel Form’

Particle Size

0X-Ray Sedigraph
Eahco Method
8]

DUther

Audit Samples
DSulfur Dioxide
DOxides of Nit.
DOther

0As per EPA M-S
0~s per EFA M-7A
Obther

ll

|
Source Information

1) Type of Source: b(?oiler O Asphalt Plant [] Incinerator [J Dryer

Cther

Wood

2) Fuel: KCDal 0 0
3) 1Is samp¥e combustible?

4) Does sample need special handling? [j No [j Yes

Gas D Dil
G No 0 Yes

O RDF [ Other

If yves, explain

i Yo A e § ] ] ] =)




Job

Interpoll Laboratories

(512)

784646020

Chain of Custody
Sample Deposition Sheet

,:zmr' Ly 3 &

Taam Leader
Date Submitted

Jﬁaﬁ

/7500 /13/66/(17061 Source
DUH™ Test Site
/45/41 Date of Testlwk7?/

Test No. ] No. of Runs Completed__ 3%
No. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: s per EFPA M-S
5’ Ffecetome— MEct 3 gﬂther METRLS
u j}&rfr—ﬂatar,nmyﬂg
Filter:
" G.F. s per EPA M-T
% | 0S-S- Thimble s per EFA M-17
02. S” G.F. E_Other IVE=THE LS
DA? mm G.F. :
/f :z/Z%%r'
Imp1nger Cat:h- MN Protocol
J _ .1. Water 1 Protocol
jr St H=02 QEFA M-6 or B8
° AMS Hg Only cid Gases
pcufj M5 Metals [Formaldehyde
.8 N NaGOH QHetals
Dﬂther DDther
Integrated s per EPA M-3
3 Gas sample QAs per EFPA M-10
DOther
Oxides of QRs per EPA M-7A Date
Nitrogen (NO.) DDther Time (HRS)
.3 uel Sample Attached fuel Form 0444‘/4b¢”7141€.€?
[ Aggregate #5-0153RRR T
Farticle Size Ox-kay Sedigraph
DBahco Method
gCther
Audit Samples
ul fur Dioxide O~As per EFPA M-5
[IOxides of Nit. (Rs per EFA M-7A
DOther [I8ther

Source Information

1) Type of Snurce.j&fﬁoxler 0 Asphalt Flant [j Incinerator Dryer
D Dther

2} Fuel:

—_

4) Does

,ﬁ:Coal O Wood

3) Is sample combustible?

sample need speci

Gas

0il [ RDF 3 Dther

o0 Yes
handling?

No D Yes

if yes, explain

D-30
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AtR _ToxiCs TEST _ umrs 1, 3 ¥+ 4

1.
1

-5 -9

e ———

Aj,p/’; Ak eond Cu/j5

~

1

. F 00 —
Bl ﬁb& #/ 57(%4 bwi { #f oafzvo — lo3o

09 ov -
/03 O .s/eou ;an'F 4 > vl j03B0 — l
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2 | plewive B A f il L
1302 | Abre TwiTll U /—,/1%, (/“) 7. T . | |
50 | s7erT (5P ToLT ) o i
36 |3 Blew L7 73R A1 TKS v AH
JLOZ | TEST2 )5 FIMNISHED I
/630 TaKING rSoﬂ"'m- ASH SemeLES 1_
[21a ] STort 3xb oy
/800 %1 Doiler b(.cw Act,. Soo] QRrowerk S i
/920 #5/ Buder Boleu, deo Sso7— 1! ’! "
/45‘7 7257' *3 boncs T
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BLACKDOG STEAM PLANT
GENERATED LOAD RECORD

UNIT #1

ON LINE @_00080
- ROV G5 1481 oFF LINE @ 20 Y7
41 "MAIN GENERATOR" “‘ " EQUIPTMENT "RUN TINE' |
| TIME | MEGA- MEGI_\\_IARS _EQUIPTMENT i ouT |
WATTS) REC-—DEL AIR HEATER o0 ]
0100 ) <B 4 1- 3 /7 l 11 ID FAN
| 2% | &7 14 3 | 7 Il 22 10 Fan ” "
0300 | 4% 14 P " 1Y !I 11 FD FAN :: I
0400 | 57 7S] 25 10-O™ 2 > Fan 0O —J
' 0500 | 57 g3 2.5 10.¥ — o T
‘ 0600 | 57 2| 25 | ./
\ 0700 | 57 9. a.s (. ¢ Ilﬂm "S0OT BLOWERS" |
|L 0800 | 55 10 2.7 [P | | —— —
_‘ 0900 | S~ 131 2> /5 p220. TNE elements -
N TR IS W _osoo| otr .r.R
1100 | ' S9 . 3 ’5‘ 1Y (0903 | ALl olparesS
1200 | {2 O] % 2l | RSPy B ey w e S P P
| 1300 L (D Y /4 ll 150 0 qA-CQ
1400 | (9] 7¢ 1 22 A |
1500 | 40 IO 3.¢ Ny I |‘
| 2600 | (,2 0! 2.5 | 11’5:] N Tl
| 1700 | /1 W\ 2.5 i |
1800 | (,2 (1| 2.5 3
1900 | (,2- 1T 2.5 e
2000 é O | O ’l.{ | /Zﬂ
| 2100 |
2200
[| 2300 ] l
2400 J\,_L_____.,,,J'I\
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PENDIX A
e ﬂEEEBDdebY FOR THE DETERMINATION OF METALS EMISSIONS
IN EXHAUST GASES FROM STATIONARY SOURCE COMBUSTION PROCESSES

1. Applicebility and Principle

1.1 Applicability. This method is applicable for the determinaticn of
total chromium (Cr), cedmium (Cd), arsenic (As), nickel (Ni}, manganese (Mn),
beryllium (Be), copper (Cu), zinc {(Zn), lead (Pb), selenium (Se), phosphorus
{P), thallium (Tl}), silver {Ag), antimony (Sb), barium {(Ba), and mercury (Hg)
emissions from municipel waste incinerators, sewage sludge incinerators, and
hazardous waste incinerators. This method may also be used for the
determination of particulate emissions following the additional procedures
described. Modifications to the sample recovery and analysis procedures
described in this protocol for the purpose of determining particulate emissions
may potentielly impact the front helf mercury determination.® _

1.2 Principle. Particulste and gaseous metal emissions are withdrawn
ispkinetically from the source and collected on & heated fil%>r, and in a
series of chilled impingers containing a solution of dilute n.tric acid in
hydrogen peroxide 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
sampling train are digested with acid solutions to dissolve incrganics and to
remove organic constituents that may create analytical interferences. Acid
digestion is performed using conventional ParrR Bopb or microwave digestion
techniques. The nitric acid and hydrogen peroxide impinger solution, the
acidic potassium permanganate impinger solution, and the probe rinse and
digested filter solutions are analyzed for mercury by cold vapor atomic

ebsorpticn spectroscopy {CVAAS). Except for the permanganate solution, the

*Field tests to date have shown that of the total amount of mercury measured
by the method, pnly 0 to <2% was 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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repainder of the sampling train catches are analyzed for Cr, Cd, Ni, Mn, Be,
Cu. Zn. Pb, Se. P, T1, Ag, Sb, Ba. and As by inductively coupled argon plasma
emission spectroscopy (ICAP) or stomic 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 analytical 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 gosl of the testing program. For convenience,
eliquots of each digested sample fraction can be combined proporticnally for =
single analytical determination. The efficiency of the analytical procedure is
quantified by the analysis of spiked quality control samples containing each of

the target metals including ectual 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 metal concentretions in the nanograms per milliliter (ng/ml) to
micrograms per milliliter (ug/ml) range in the anelytical finish solution can
be mnalyzed using this technique. 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 Anslytical Sensitivity. ICAP detection limits in the analytical
solution (based on SW-846, Method 6010) are approximately a&s follows: Sb (32
ng/ml), As (53 ng/ml), Ba (2 ng/ml), Be (0.3 ng/mi), Cd (4 ng/ml), Cr (7
ng/wl), Cu {6 ng/ml}, Pb {42 ng/ml), Mn (2 ng/ml), Ni (15 ng/ml), 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 may vary as the sample matrix
may affect the limits. The detection limits for analysis by direct aspiration
AAS (based con SW-846, Method 7000) are approximately es follows: Sb (200
ng/ml}, As (2 ng/ml), Ba (100 ng/ml), Be (5 ng/el), Cé (5 ng/ml}, Cr (50
ng/ml), Cu (20 ng/ml). Pb (100 ng/wl), 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 mspiration AAS for the
following metals: Sb (3 ng/ml), As {1 ng/ml), Be {0.2 ng/ml), C4d (0.1 ng/ml),
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Cr (1 ng/ml), Pb {1 ng/ml), Se {2 ng/uml), and T1 (1 ng/ml). To ensure the
possibility of optimum ease in cobtaining accurate measurements, 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 &s approximately three
times the detection limit. However, the scatter of such dats 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
detection limits shown above, a volume of 300 ml for the front half and 150 ml
for the back half samples, and a stack gas sample volume of 1.25 m3. the

corresponding in-stack detection limits are presented in Table A-1 and
s docurMint ta b preliminzry dnaft
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where: A = analytical detection limit, ug/ml.

volume of sample prior to amliquot for analysis, ml.
stack sample volume, dscm, @-. ‘ ,
in-stack detection limit, ug/m3. *

oam
nunn

Values in Table A-1 are calculated for the front and back half and/or the total
train.
Actual method in-stack detection limits are based on actual test values.
If required, this method's in-stack detection limits listed can be improved for
& specific test by using one or more of the following options:
(o] A normal l-hour sampling run collects a stack gas sampling volume of
about 1.25 p3. If the sampling time is increased and 5 o3 is
collected, the in-stack method detection limits would be cne fourth of
the values shown sbove (this means that with this change, the method is
four times more sensitive than_normal).
o The in-stack detection limits assume that all of the sample is digested
(with exception of the aliquot for mercury) and the final liquid volume
for analysis is 300 ml for the front half and 150 ml for the back half
sample. If the front helf volume is reduced from 300 ml to 30 ml, the !
front half in-stack detection limits would be one tenth of the wvalues
shown sbove {ten times more sensitive). If the back helf volume is
reduced from 150 ml to 25 ml the in-stack detection limits would be one

sixth of the above values. Matrix effects checks are necessary on
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TABLE A-1. IN-STACK METHOD DETECTION LIMITS (ug/m3)
FOR TRAIN FRACTIONS USING ICAP AND AAS

Front Half Back Halfy Back Half,

Fraction 1 Fraction 2 Fraction 3 Total Train
Metal Probe and Filter Impingers 1-3 Impingers 4-5
Antimony 7.7 (0.7)* 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)*
Cadmium 1.0 (0.02)* 0.5 (o.o01)* 1.5 {0.3)*
Chromium 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 (0.5)* 9 (0.3)* 27 (0.8)*
Silver 1.7 0.9 2.6
Thallium 9.6 (0.2)* 4.8 (0.1)* 14.4 (0.3)*
Zinc 0.5 0.3 0.8

( )* Detection limit when analyzed by GFAAS.
** Detection limit when analyzed by CVAAS.

Actual method in-stack detection limits are based on actusl test values.

analyses of sanples and typically are of greater significance for

samples that have been concentrated below the normal sample volume. A
volume less than 25 ml may not allow resolubilization of the residue
and may increase interference by other compounds.

When both of the above two improvements are used on cne sample at the
same time, the resultant improvements are multiplicative. For example,
where stack gas volume is increased by a factor of five and the total
liguid sample digested volume of both the front and back haelves is
reduced by factor of six, the in-stack method detection limit is
reduced by a factor of thirty (the method is thirty times more
sensitive). '

Conversely, reducing stack gas sample volume and increasing sample

The front half and back halfy

sagples \(Fractions 1 and 2) can be combined prior to analysis. The

liguid volume will increase limits.

resultant liquid volume {excluding Fraction 3 which must be analyzed

separately) is recorded. Combining the sample as described does not

allow determination {whether front or back half‘l) of where in the train

-
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the sample was captured. The in-stack method detection limit then
becomes a single value for all metals, except mercury for which the
contribution of Fraction 3 must be considered.

© The mbove discussion assumes no blank correction. Blank corrections

are discussed later in this method.

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

zetals.

2.4 Interferences. Ilron can be a spectral interference during the
analysis of arsenie¢, 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 deﬁails on
potential interferences for this method. For all GFAAS enalyses, matrix
modifiers should be used to 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 Method 5 train. The sampling train consists of the
following components.

3.1.1 Probe Nozzle (Probe Tip) and Borosilicate or Quartz Glass Probe
Liner. Same as Method 5, Sections 2.1.1 and 2.1.2. Gless nozzles are reguired
unless an alternate probe tip prevents-khe possibility of 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 Differentisl Pressure Gauge. Same ss 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, if desired, to replace the glass frit.
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3.1.4 Filter Heating System. Same a8s Method 5, Section 2.1.6.
3.1.5 Condénser. The following system shall be used for the condensation
end collection of gaseous metals and for determining the moisture content of
the stack gas. The condensing system should consist of four to six ippingers
connected in series with leak-free ground glass fittings cor 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 require 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 stenm.
The second impinger (or the first HN03/H202 impinger} shall be ms described for
the first impinger in Method 5, Paragraph 2.1.7. The third impinger {or the
impinger used as the second HNOB/HZOZ impinger in any case) is the same &s 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 contsin a known quantity of acidic potassium pérmanganate |
solution (Section 4.2.2), and the last impinger shall contein a known quantity !
of silica gel or equival nt desiccant. A thermometer capable of messuring to
within 1°C (2°F) shall be placed at the outlet of the last impinger. When the
water 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 imppingers 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:
2.2.1 Nonmetallic Probe Liner and Probe Nozzle Brushes, Wash Bottles,
Sample Storage Containers, Petri Dishes, Graduated Cylinders, Plastic Storage ‘
Containers, Funnel and Rubber Policeman, and Glass Funnel. Same as Method 5, 3

Sections 2.2.1 through 2.2.8, respectively.

3.2.2 Labels. For identification of samples.

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

3.2.4 Nonmetallic Bristle Brush. For gquantitative recovery of materials
collected in the front half of the sampling train.
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3.3 Sample Preparation end Analysis. For the analysis, the following

equipment is needed:

3.3.1 Volumetric Flasks, 100 ml, 250 ml, and 1000 ml. For preparation of
standards and sample dilution. '

3.3.2 Graduasted Cylinders. For preparation of reagents.

3.3.3 ParrR 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 Veolumetric 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 a background
corrector.

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

3.3.13.2 Cold Vapor Mercury Attachment. With a mercury HCL or EDL. The
equipment needed for the cold vapor mertury sttachment includes an air
recirculation pump, a quartz cell, an serator apparatus, and a hest 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 as EPA Method 7470C.

3.3.14 1Inductively 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
metals to be measured. Anslytical results provided by filter manufacturers are
acceptable. However, if no such results are available, filter blanks must be
analyzed for each target metal prior to emission testing. Quartz fiber or
Elass fiber filters without organic binders shall be used. The filters should
exhibit at leest 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 Standerd Method D2986-71 (incorporated by
reference). For particulate determination, the filter should have a surface
alkalinity less than 7.5 pH. Again, analytical results provided by filter
manufacturers are acceptable. PallflexR type 2500 QAT-UP Ultra Pure Filters *
have been found to meet these limits.

4.1.2 Water. To conform to ASTM Specification D11 3.77. Typé”II
{incorporated by reference). Analyze the water for all target metals prior to
field use. All target metals should be less than 1 ng/ml.

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

4.1.4 Hydrochloric Acid. Concentrated. Baker Instra-analyzed or
equivalent.

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

4.1.6 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 =l of
concentrated nitric acid and 333 ml of 30 percent hydrogen peroxide to a 1000
ol 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 eech target metal.




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 potassium 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 shell contain less than 2 ng/ml of each target
metal.

Precaution: To prevent asutccatalytic decomposition of the permanganate
solution, filter the sclution through Whatman 541 filter paper. Also due to
reaction of the potassium 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 saﬁple; a No. 70-72 hole drilled in the container cap and
Teflon liner has been used.

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

4.3 Glassware Cleaning Reagents.

4.3.1 Nitric Acid, Concentrated. Fisher ACS grade or equivalent.

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

4.,3.3 Nitrie 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 Nitric Acid, Concentrated. Baker Instra-analyzed or equivalent.

4.4.4 Nitric Acid, 10 Percent (V/V). Add 100 ml of concentrated nitric
ecid to 800 ml of water. Dilute to 1000 ml with water. Mix well. Reagent
shall contein less than 2 ng/ml of each target metal.
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4.4,5 Nitric Acid, 5 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 IIl.

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

.4.8 Stannous Chloride.

.4.9 Potassium Permanganate, 5 Percent (W/V}.
4,10 Sulfuric Acid, Concentrated.

.11 Nitric Acid, 50 Percent (v/v).

.12 Potassium Persulfate, 5 Percent {W/V).
.13 Nickel Nitrate, Ni(NO3);-6H0.

.14 Lanthanuo Oxide, Laj03.

.15 AAS Grade Hg Standard, 1000 ug/ml.

.16 AAS Grade Pb Standard, 1000 ug/ml.

.17 AAS Grade As Standard, 1000 ug/ml. » - -~ -~ e i e ol S
.18 AAS Grade Cd Standard, 1000 ug/ml. '

.19 AAS Grade Cr Standard. 1000 ug/ml. Tt docethant fe 8 preficisary drev.

.20 AAS Grade Sb Standard, 1000 Ug/Gl. sng shovta met et this baer e ol O
.21 AAS Grade Ba Standsrd, 1000 ug/ml. zr;:fart?f;;ﬁ:,meﬁ'f:' mrt(i:: :n::-

.22 AAS Grade Be Standard, 1000 ug/ml. accuracy and pelicy Implicaiisns

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

.24 AAS Grade Mn Standard, 1000 ug/ml. “e-estfussseran:  cone s osee sessawasy
.25 AAS Grade Ni Standard, 1000 ug/ml.

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

.27 AAS Grade Se Standard. 1000 ug/ml.

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

.29 AAS Grade T1 Standard, 100Q ug/ml.

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

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

.32 AAS Grade Fe Standard, 1000 ug/ml.

.33 The wetals standards may alsc be made from solid chemicals 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

'|
‘l
.

to for additional information on mercury standards.
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4.4.3%4 Mercury Standards and Quality Control Samples. Prepare a 10 ug/ml
percury standard by adding 5 ®l of 1000 ug/ml mercury standard to a 500 ml
volumetric flask. Dilute to 500 ml with 20 ml of 15 percent nitric acid and
then water. Prepare &2 200 ng/ml standard by adding 5 ml of the 10 ug/ml
standard to a 250 ml volumetric flask snd dilute to 250 ml with 5 ml of 4%
KMnOy, 5 ml 15 percent nitric acid, and then water. Other standards should be
prepared by dilution of the 200 ng/ml mercury 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.

L.4.35 ICAP Standards and Quality Control Samples. Calibration standards
for 1CAP enalysis can be combined into four different mixed standard solutions

as shown below.
MIXED STANDARD SOLUTIONS FOR 1CAP ANALYSIS

Soluticon Elements
1 As, Be, Cd, Mn, Pb, Se, Zn
11 Ba, Cu, Fe

III : Al, Cr, Ni

Iv Ag, P, 5. T

Prepare these standards by combining and diluting the appropriate volumes of
the 1000 ug/ml solutions with 5 percent nitric acid. A minipum of cne stan-
daré end a blank can be used to form eech calibration curve. BHowever, B sep-
arate quality control sample spiked with known amounts of the target metals in
quantities expected to be in the midrange of the calibration curve should be
prepared. 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 remaining 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 s 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 patrix
matched: e.g., if the samples contain 6 percent nitric acid and 4 percent

hydrofluoric acid, the standards should alsoc be made up with 6 percent nitric
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acid and 4 percent hydrofluoric acid. Prepare a 100 ng/ml standard by edding
1 ol of the 10 ug/ml standard to a 100 =l volumetric flask and dilute to 100 ml
with the eppropriate 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/sml.
Quality control samples should be prepared by making a 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. Stendards
containing greater than 1 ug/ml of metal should be stable for a minimum of 1 to
2 weeks.

4.4,37 Matrix Modifiers.

4.4,37.1 Nickel Nitrate, 1 Percent (V/V). Dissolve 4.956 g of
Ni(N03)2'6H20 in approximetely 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 As.

4.4,37.3 Lanthanum. Dissolve 0.5864 g of Laz03 in 10 ml of concentrated
HN03 and dilute to 100 ml with water. Inject an equal amount of sample and
this wodifier into the graphite furnace 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 5, Section 4.1.1, except that, unless particulate emissions are to be
determined, 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, glassware 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 scid solution for e minimum of 4 hours,
rinsed three times with water, rinsed a final time with acetone, and allowed
to air dry. All glassware openings where contamination can occur should be

covered until the sampling train is sssembled, prior to sampling.
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5.1.2 Preliminary Determinations. Same as Method 5, Section 4.1.2.

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 acidic potassium
permenganste solution {Section 4.2.2)} in the fourth and fifth impinger, and
transfer spproximately 200 to 300 g of preweighed silica gel from its container
to the last impinger. Alternatively, the silice gel may be weighed directly in
the impinger just prieor 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 include two impingers containing the
acidic potassium permanganate solution for the first test run, unless past
testing experience st the same or similar sources has shown that only one is
necessary. The last permanganate impinger may be discarded if both
permanganate impingers have retained their original deep purple percanganate
color. A maximum of 200 ml in each permanganate impinger (or s paximum of
three permanganate impingers) may be used, if necessary, to maintain the
desired color 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 solution. These
solutions should be labeled end treated as described in Section 7. Set up the
sampling train as shown in Figure A-1.

Precaution: 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 Section 4.1.4.3 (Post-Test Leak-Checks).

5.1.5 Sampling Train QOperation. 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.
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5.1.6 Calculation of Percent Isokinetic. Same as Method 5, Section 4.1.6.
5.2 Sample Recovery. Begin cleanup procedures as soon as the probe is
removed from the stack at the end of & sampling period.

The probe should be allowed to cocol 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 & 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 cooling. This normally causes & vacuum
to form in the filter holder, thus causing the undesired result of drawing
liguid from the impingers into the filter;

Before moving the sampling train to the clemnup site, remove the probe froom
the sampling 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 lest impinger and cap the
impinger. Cap off the filter holder outlet and impinger inlet. Use non-
contaminating caps, whether ground-glass stoppers, plastic caps, or serum caps,
to close these openings.

Transfer the probe and filter-impinger assembly to a cleanup aree that is o
clean and protected from the wind and other potential ceuses of contamination
or loss o 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
sample 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, meke certain the particulate cake is inside the
fold. Carefully transfer the filter and any particulate matter or filter
fibers that adhere to the filter holder gasket to the petri dish by using & dry
{acid-cleaned) nylen bristle brush. Do not use any metal-containing meterials
when recovering this train. Seal the labeled petri dish.

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

surfaces does not get into the sample, guantitatively recover particulate
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petter 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 & glass container. Distilled water may be used instead
of acetone when epproved by the Administrator and shall be used when specified
by the Administrator; in these cases, save 8 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 meke a
final rinse of the inside surface with acetone,

Brush end rinse the inside parts of the Swagelok fitting with acetone in a
similar way 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 drain from the lower end into the sample
container. A funnel (glass or polyethylene) may be used to aid 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 acetohe into the
upper end as the probe brush is being pushed with a twisting action through the
probe; hold a sample container undernesth 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 sbove.

It is recoummended 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 clean of silicone grease,
clean the inside of the front half of the filter holder by rubbing the surfaces
with & metal-free nylon bristle brush and rinsing with acetone. Rinse each
surface three times or more if needed to remove visible particulate. Make &
final rinse of the brush and filter holder. After all acetone washings and
particulate matter have been collected in the sample container, tighten the lid

on the sample container so that acetone will not leak ogt whe? it is shipped to
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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 placing 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 (Impingers 1 through 3, Contents and Rinses}. Due
to the large qQuantity of liquid involved, the tester may place the impinger
solutions in more than one container. Measure the ligquid in the first three
impingers volumetrically to within 0.5 ml using a graduated cylinder. Record
the volume of ligquid present. This information is required to calculate the
moisture content of the sampled flue gas. Clean each of the first three
impingers and connecting glessware by thoroughly rinsing with 0.1 N nitric acid
as described in Method 12, Section 5.2.4. Combine the rinses and impinger
solutions, peasure and record the volume. Mark the height of the fluid level
on the ocutside 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 Fotessium Permanganate Solution 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 8 minimum of three
times with acidified potassium permangagaste scolution. Combine the rinses with
the permanganarte impinger solution in a gragduasted cylinder and messure the
total volume within 0.5 ml. Place the combined rinses and impinger contents in
4 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 potential reaction of the potassium permanganate with the
acid, there pay 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 adeguate 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 a
notation of its condition. Transfer the silica gel from its impinger to its
original container and seal. The tester may use 8 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 aveilable in the field, record the weight of
the spent silica gel (or silica gel plus impinger) to the nearest 0.5 g.

5.2.7 Container No. 7 (Acetone Blank). Once during each field test, place
100 ml 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 sample
recovery process into a labeled container for use as & 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% hydrogen
peroxide solution used ms the nitric acid impinger reagent into a labeled
container for use as & blank. Seal the container. '

5.2.10 Container No. 10 {Acidified Potassium Permangangte Blank). Once
during each field test, place 100 ml of-the acidified potassium permanganate
solution 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. Th Gocufint § § Praliminary cut.
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5.3 Sample Preparation. Note the level of the liquid in each of the
containers and determine if any sample wes lost during shipment. If a
noticeable amount of leakage has occurred, either void the sample or use
methods, subject to the epproval of the Administrator, to correct the final
results. A diagram 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
be divided into portions containing approximately 0.5 g each and placed into
the analyst's choice of either individual microwave pressure reliefl vessels or
ParrR 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°Cc (285°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 are 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 liguid in the container
and confirm on the analysis sheet whether or not leakage occurred during
transport.. If 8 noticeable amount of leakage has occurred, either void the
sample or use methods, subject to the approval of the Administrator, to cerrect

the final results. Measure the liquid-in this container either volumetrically

to +1 ml or gravimetrically to +0.5 g. Transfer the contents to an acid-cleaned

tared 250-m] beaker and evaporate to dryness at ambient temperature and
pressure. Desiccate for 24 hours and weigh to & constant weight according to
the procedures described in Section 4.3 of Method 5. Report the results to the
nearest 0.1 mg. Resolubilize the residue with concentrated nitric acid and
combine the resultant sample including &ll liguid and any particulate patter

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 a beaker with water and
the beaker should be covered with a ribbed watchglass. The sample volume should
be reduced to approximately 50 ml by heating on a hot plate at & temperature
just below boiling. Inspect the sample for visible 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 portions of the filter prepared previously in Section 5.3.1. 1If
particulate matter is observed, digest the sample in microwave vessels or Parrh
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
previously in Section 5.3.1. The resultant ceombined sample is referred to as
Fraction 1. Filter the combined solution of the acid digested filter and probe
rinse samples using Whatman Si4l filter paper. Dilute to 300 ml (or the
appropriate volume for the expected metals concentration) with water. Measure
and record the combined wvolume of the Fraction 1 solution to within 0.1 ml.
Quantitatively remove a 50 ml aliquot and label as Fraction 1B. Label the
remaining 250 ml portion as Fraction 1A. Fraction 1A is used for ICAP or AAS
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-
uge of this sample to within 0.5 ml. Remove 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 Conteiner No.
3 should be labeled Fraction 2A and shall be pH 2 or lower. If necessary, use
concentrated nitric acid to lower this fraction to pH 2. The sample should be
rinsed into a beaker with water and the beaker should be covered with a ribbed
watchglass. The sanple volume should be reduced to approximately 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 ml 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, end dilute to 150 ml (or the appropriete volume for the expected metals

concentrations) with water. Ty Jocutent & Eprefiatrary arax
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5.3.4.2 Microwave Digestion Procedure. Add fﬁlﬁfno?vgd';25&3%%?%%f€%1c
acid and heat for 6 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 ml of hot water and heat for an additional 5 minutes.
Cool, filter the sample, and dilute to 150 ml (or the appropriate volume for the
expected metals concentrations) with water.

Note: All microwave heating times given are approximate and are dependent
upon the number of samples being digested at a time. Hesting 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 4 & 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 amnalysis procedures described in Section 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 preparaion and analysis scheme is shown in Figure A-3. The first two
samples, labeled Fracticns 1A and 1B, consist of 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 5.4.3.

The back half of the train was used to prepare the third through fifth
samples. The third and fourth samples, labeled Fractions 2A and 2B, contain
the digested samples from the H,0 and NH03/H202 Impingers 1 through 3. Fraction
2A is for ICAP or AAS enalysis. Fraction 2B will be analyzed for mercury.

The fifth sample, lebeled Fraction 3, consists of the impinger contents and
rinses from the permanganate Impingers 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. .

5.4.1 ICAP Analysis. Fraction 1A and Fraction 2A 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.
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Recommended wavelengths for use in the analysis are listed below. ' I\

Element Wavelength I_
Aluminum 308.215 I !
—raaifear~ . Antimony 206.833 . el ) o
—— T T T T Y r~—mArsenic 193.696 - T Tl
Barium 455 .433 l l ‘
'm, docis s L Beryllium 313.042 _— . . )
PRI B Sty g G £ o
e S"'ould Rot at this :‘a sased by ePs. Chromium 267.716 s-’ould nct at this s -=-~ gm=3t I
TITeSCNt Azenry pofn-,’e ].'ic::s_t:.-d Copper 324.754 = raprese-t Azsnoy p-.‘ ; )
o ‘ s ’—ﬂ'-“"' 07 25 1. o Iren 259.9U0  ernwtsier ter rorimesr to -
TV BTN L ahs, L T Lead 220_353 G L O P SRR - I
Manganese 257.610 I
Nickel 231.604
Selenium 196,020 tnr v s e s S s ey
Silver 328.068 l |
Thallium 190,864
Zinc 213.856

1

acceptance. Other wavelengths may be substituted if they can provide the l I

The wavelengths listed are recommended because of their sensitivity and overall

needed sensitivity and are treated with the same corrective techniques for
spectral interference.

Injtially, analyze all samples for the target metals plus iron and _ l I
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 l I
SO0 ppn to reduce their spectral interferences on arsenic and lead.

Note: When analyzing samples in & hydrofluoric acid metrix, an alumina

torch should be used: 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 anelysis of
metals in Fraction 1A and Fraction 2A using graphite furnace or direct
aspiration AAS is desired, Table A-2 should be used to determine 