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APPENDIX A: SAMPLE COLLECTION,
PRETREATMENT, AND ANALYTICAL PROCEDURES

This appendix describes in detail the procedures Radian used during the HAPs testing at
Plant Tidd to collect, handle, and analyze each process stream sample. An overview of the
gas, solid, and liquid sample collection and analysis performed for this project is presented in
Tables A-1, A-2, and A-3. Where analyte groups such as "metals" or "semivolatile
organics” are referenced, a complete list of the target analytes is provided in Tables A-4
through A-6.

Radlan used established sampling and analyﬁcél methods wherever possible to provide
comparable and useable data. Modifications or adaptations to these methods are noted and
described appropriately. All deviations from the procedures outlined in the test plan are
discussed.

Gas Streams

Gas stream samples were collected at the ESP inlet and outlet and APF inlet and outlet ducts.
Samples from each of these streams were analyzed for particulate loading, metals, acid gases
(anions), ammonia and cyanide, formaldehyde, volatile organics, semivolatile organics, and
dioxins/furans. Particle size distribution (PSD) measurements were performed at the ESP
inlet and outlet only, and samples for hexavalent chromium emissions were collected only at
the ESP outlet.

Gas sampling at the APF inlet and outlet ducts required a fixed sampling probe because of
the high process gas temperature and pressure. Consequently, the APF inlet and outlet gas

A-1



Sample Collection, Pretreatment, and Analytical Procedures

.

Appendix A

‘siskjeue 2{3uis Joj pautquiod saseyd jodea pue spenolbed

‘ur 13d uones0] Jod pajos[[0o Yus|q Plaly UD g

“unt sod pajoayod sejdures J-07 oML

‘Ajuo siskpeue aseyd sodey

“Aoreredas ‘pazdieue soseqd sodsa pue appnosed yog |,

) ‘payejdwod sopdwes pauueyd sopdureg
"SI0)1y Yue|q pue ‘sofpuyes uisal qVX ‘saqny JSOA Yue]q ‘suonnjos se3uidwi 10j syuodean pasedard o) 1ajas syueq eIpI ,

*SUONBd0] oM} asoy e Jurpuey ojdwes Jo 1205J0 oY) SSISSE 0) J9[UE JJV 3Y) I8 PUB RJUI ST 241 18 p2)22]{0d S1 YUelq PPy V ,

11 T TS - - €/ ~ JUNRLOIY) U[BATXIH]
- " - - - €/ €/ uonnquIsIQ 971§ ApNIEd
- 1 e JE/E €/t /€ S/ SUBITJ/SUIXOIQ
= m e €€ €/ e/e €€ SOTEEI0) SNEIOAISS
- 1 ST/ 19/9 1919 1919 1979 [SIMTI0 SITION
- " m €/ €/ €/ €/t PPATapIEIsIO
i 171 e €/ €/€ £/t €€ APk eonry
”n 0 e €/ €€ €/ €€ LSuotry
m 71 w £/€ €€ £/€ €/t SIEPN
Ul " e €/t £/ €/ o€ Surpeo] awmoried
mjduwg | spueig elg IO P ) P sisk[euy
= v ad | wPeW PP 4dV 44V dsa asd

suiealjg sen 103 pajdydwo) Sundmes ppRYg

1-V 2qEL

D
<



Appendix A: Sample Collection, Pretreatment, and Analytical Procedures

"pareduiod sajdures/pauueid sajdures

‘s)nsas aysed eoo Jo juatussasse Lyjenb msp uipuod sis{jeue ajqissod 10) pay sajdnes [eod mey ,

- - - - in £/L - Tl e | eam_ﬂll_ﬁl_
-~ - - - - = - I £/t 11 Sapiponuoipey
1 171 £/€ 11 171 t/E n 171 £/t i1 suonry
In /1 £/t 7| 74 €/€ ] i”n £/€ 171 sfeyol
- - - - - 1 11 €/ ob/1 | AHH/awRmx0rg/apewnn |
sopdureg | sapeondng | Kjdung | Sdung | sayeidng | Kydung | sydueg | saypydng | sjdures | sjdureg sisdjeuy
npny PPRU PR npny PRM PRY npny PRYM PPRM PRU
ad ad ad
JIJBAL ANAG (opuopo(y) uaqrog aseq [vo) 180D
_ = _ e

JIJBAL MNAIIG pus “yuRqIog ‘jeo)) J0j pdpduo)) Surjdmeg pPRIY

TV 98l

A-3



Sample Collection, Pretreatment, and Analytical Procedures

.
»

Appendix A

‘uns [euyj Juunp opeotydnp w pajdwres 219m p-1 ST ‘oredijdin ur poejdures asom 7 pue [ spotg 4SH ,

sajdwes opsodwoo yse L1y A4S

‘paradwod sojdures/pomnreld sopdwes |

- - | - vy o171 - - T - uopnquIsi(] 9ZIS ApNIEd __
- 11 €/E 11 o€/ 11 e/E - - suean,j/sunxoiq
i - 1N €€ 11 q/€ 11 €/€ 11 €€ sondiQ ajye[oaTag
1 - i £/€ 11 o€/E 1 €/ i /€ uoqus)
i - 1 £/t 1 qE/E 1 €/E 11 £/t sapijonuotpey
i Vi £/€ Ul of/€ 1 €/c 11 €/ suonry
11 11 £/€ 11 oE/€ 1 £/€ 11 W€/E SieRW
sojdureg | seondng | sopdureg | sopeoydng | sojdureg | syjeanydng | sydumg | syondng | sojdureg siskjeuy
wav 20 | PPM PRU PPY PRU PPY PPY PR PPY
Usy 4dY (sseddoy y) ysy uopA) Lrwunig ysy pad
_ usv asd |

sojduwieg ysy Joj pajapduwo)) Sundureg ppij
€V 3AqEL

<
<



Appendix A: Sample Collection, Pretreatment, and Analytical Procedures

Table A-4
Analyte List for Inorganic Parameters

Trace Elements Major Elements
Antimony* Alvminum
Arsenic* Calcium
Barium* Iron
Beryllium® Magnesium
Boron Potassium
Cadmium* Sodium
Hexavaleat Chromium® Titanium
Chromium, total* Ultimate/Proximate Parameters
Cobalt* Carbon i
Copper® Hydrogen
Lead* Nitrogen
Manganese® Sulfur I
Mercury* Ash 1
Molybdenum® Volatile Matter H
Nickel® Fixed Carbon
Selenium®
Silver
Vanadium®
Tonic Species
Chloride (CI")
Fluoride (F)
Phospbates (as Total P)
Sulfates (SO,2)
Ammonia
Cyanide

2 These elements were analyzed by ICP-MS in the gas impinger samples.

® Hexavalent chromium in ESP outlet flue gas only.
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Appendix A: Sample Collection, Pretreatment, and Analytical Procedures

Table A-5

Analyte List for Organic Parameters

Volatile Organics® (Method 8240)

Semivolatile Organics (Method 8270/CARB 429)

Beuzene Acenaphthene” 2,4-Dimethylpheaol
Bromoform. Acenaphthylene® Dimethylphthalate
Carbon Disulfide Acetophenone 4,6-Dinitro-2-methylphenol
Carbon Tetrachioride 4-Aminobiphenyl 2,4-Dinitrophenol
Chlorobenzene Auniline 2,4-Dinitrotoiuene
Chloroform Anthracene® 2,6-Dinitrotoluene
1,4-Dichlorobenzene Benzidine bis(2-Ethylhexyl)phthalate
cis-1,3-Dichloropropene Benzo(a)anthracene® Fluoranthene®
trans-1,3-Dichloropropene Benzo(a)pyrene” Fluorene®
Ethyl Benzene Benzo(b)fluoranthene® Hexachlorobenzane
Ighyi Chloride (Chloroethane) Bt.-,uzo(g,l:n,i)perylenelJ Hexachlorobutadiene
Ethylene Dichloride (1,2-Dichloroethane) Benzo(k)fTuoranthene® Hexachlorocyclopentadiene
Ethylidene Dichloride (1,1-Dichloroethane) | Benzoic Acid Hexachloroethane
Methyl Bromide (Bromomethane) Benzyl Alcohol Indeno(1,2,3-cd)pyrene®
Methyl Chloride (Chloromethane) 4-Bromophenyl Phenyl Ether } Isophorone
Methyl Chiloroform (i,1,1-Trichloroethane) { Butylbenzylphthalate 2-Methylnaphthalene”
Methyl Ethyl Ketone (2-Butanone) 4-Chloro-3-Methylphenol 2-Methylphenol (o-cresol)
Methyiene Chloride (Dichloromethane) p-Chloroaniline 4-Methylphenol (p-cresol)
Propylene Dichlonide (1,2-Dichioropropane) | bis(2-Chioroethoxy)methane | N-Nitrosodimethylamine
Styrene bis(2-Chloroethyl)ether N-Nitrosodiphenylamine
1,1,2,2-Tetrachloroethane bis(2-Chloroisopropyl)ether | N-Nitrosopropylamine
Tetrachloroethene 2-Chloronaphthalene® Naphthalene”
Toluene 2-Chlorophenol 2-Nitroaniline
1,1,2-Trichloroethane 4-Chlorophenyl Phenyl Ether | 3-Nitroaniline
Trichloroethene Chrysene” 4-Nitroaniline
Viayl Acetate Di-n-octylphthalate Nitrobenzene
Vinyl Chloride Dibenz(a,h)anthracene” 2-Nitrophenot
Vinylidene Chioride (1,1-Dichloroethene) Dibenzofuran 4-Nitrophenol
m,p-Xylene Dibutylphthalate Pentachloronitrobenzene
o-Xylene 1,2-Dichlorobenzene Pentachlorophenol
1,3-Dichlorobenzene Phenanthrene”
1,4-Dichlorobenzene Phenol
3,3-Dichlorobenzidine Pyrene®

2,4-Dichlorophenol

1,2,4-Trichlorobenzene

Diethylphthaiate 2,4,5-Trichlorophenol
p-Dimethylaminoazobenzene | 2,4,6-Trichlorophenol

 These are the volatile organic compounds detected by VOST (Method 8240) that are listed in the Clean Air

Act list of hazardous air pollutants.

¥ These semivolatile organic compounds were analyzed in the gas samples by CARB Method 429 using high

resolution GC/MS.
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Table A-6
List of Radionuclide:

Gan
Actinium-228 @ 338 K¢

Actinium-228 @ 911 Ke

Actinium-228 @ 968 K¢

Bismuth-212 @ 727 Ke'

Bismuth-214 @ 609.4 K



Appendix A: Sampie Collection, Pretreatment, and Analytical Procedures

sampling approach varied from the standard EPA Method 5! sampling approach used at the
ESP inlet and outlet ducts. The difference, however, was limited to the collection of
particulate matter. In the fixed probe system, hot-gas filters were used to collect particulate
matter. Multiple gas samples were then collected for vapor-phase species from a header
downstream of the filter. The Method 5 approach specifies a single filter for each indepen-
dent sampling train.

A schematic of the fixed probe sampling system designed for the Plant Tidd APF unit is
shown in Figure A-1. The system was designed to sample the process gas isokinetically at 2
single point in the center of the duct. Gas cooling was accomplished by thermal convection
through the sample line. Sample gas was cooled from 1350°F to approximately 600°F to
safely operate the isolation ball valve. A flow orifice and sample control valve downstream
of the filter were used to maintain isokinetic sampling rates.

To keep volatile species from condensing in the sample line downstream of the filter, the
filter holder and all downstream components were h&t.tmced' and kept at or above the
temperature of the gas entering the filter holder. The system was designed to allow gas
samples to cool only after the gas entered the recoverable quartz tubing portion of the
sampling train. However, the quartz tubing broke repeatedly during the initial test runs
because the ball joint could not withstand the thermal stresses at 600°F. To solve this
problem, the heat tracing tape was removed from the sample line downstream of the orifice
meter to allow the gas to cool slightly. Skin temperatures at the header sampie valves were
typically 250-350°F after this modification. Because most of the quartz tubes were broken
during the initial test, subsequent tests at the APF inlet were conducted using Teflon® tubing
instead of quartz. This modification is not judged to have any affect on the gas samples.
The tubing that connects the impinger train to the fixed probe sample header was directly
comparable to the sampling train components found downstream of the heated filter in the
EPA Method 5 sampling train and was rinsed and recovered accordingly.
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Appendix A: Sample Collection, Pretreatment, and Analytical Procedures

Particulate Loading

EPA Reference Method 5 was used to determine the particulate loading at the ESP inlet and
outlet sampling locations. This method was performed in conjunction with the multi-metals
sampling train to provide compatible particulate loading and particulate metals concentration
data. Although not specified in Method 5 for determining particulate loading, quartz-fiber
filters were used in place of glass-fiber filters to reduce background trace element contamina-
tion. Samples were collected isokinetically at multiple points across the duct as specified by
EPA Reference Methods 12 and 2.3

- At the APF inlet sampling location, the fixed probe system equipped with an allundum-
ceramic thimble filter was used to collect isokinetic samples from a single point in the center
of the duct. A 47 mm quartz-fiber filter in a high pressure Gelman filter holder was used in
place of the allundum thimble at the APF outlet. Breakthrough of particulate occurred across
the thimble filter during initial tests at the APF inlet because of the higher than expected
particulate loading. To solve this problem, a second thimble filter assembly was installed in
series and filters were changed out approximately every two hours to avoid exceeding the
filter capacity. On Days 3 and 4, a third backup filter (high-pressure Gelman) was added
downstream of the two thimble filters. The gas flow through the filter was determined by
taking pressure differential readings and gas temperature readings across the flow orifice.
The total gas flow through the filter was caiculated using the orifice diameter, gas tempera-

ture and pressure at the orifice, and the sampling time.

Filters from both systems were recovered and weighed to determine the particulate mass
collected. At the ESP sampling locations, particulate matter was also rinsed and recovered
from the sampling nozzle and probe. Rinsing of the fixed high-pressure sampling probe was
not feasible. Any wall losses or solids deposition inside the probe were assumed to be

insignificant relative to the overall sample mass collected.
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Appendix A: Sample Collection, Pretreatment, and Analytical Procedures

Particulate- and Vapor-Phase Metals

Collection of particulate- and vapor-phase metals was performed in conjunction with the
particulate loading runs using the procedures detailed in EPA Draft Method 29.4 Method
29 is similar to Method 5 with a few sample train modifications. Method 29 requires
replacement of the stainless steel nozzle and probe liner used in Method 5 with glass compo-
nents. The particulate material was collected on quartz fiber filters, replacing the standard
glass fiber filters normaily used with Method 5.

At the APF inlet and outlet, the sampling probe was constructed of a high chromium-nickel
alioy (Inconel 800) for strength and corrosion resistance a the high process temperature. The
use of probe materials other than glass or quartz is a modification to Method 29 specific to

the APF inlet and outlet sample locations.

.Vapor-phase metals were collected in a series of impinger solutions. The first two impingers
contained a dilute nitric acid and hydrogen peroxide (HNO;/H,0,) solution. The third
impinger was empty. The next two impingers contained acidic potassium permanganate
(KMnO,/H,S0,) solution for mercury collection. These impingers were followed by one dry
impinger, and an impinger filled with silica gel. Approximately 90 to 100 dry standard cubic
feet (dscf) of gas were collected isokinetically.

A description of the sampling train and sample fraction recovery for the multi-metals
sampling train is presented in Table A-7. The sample fractions generated by the multi-metals
sampling train and an overview of the sample handling process are shown in Figures A-2
through A-7. These particulate- and vapor-phase sample fractions were prepared and
analyzed separately for the elements listed in Table A-4,

Particulate Phase. The filter samples were desiccated and weighed to a constant weight

(defined as successive weight determinations within 0.5 mg at 6—houi- intervals). For samples
collected at the ESP, the acetone probe and nozzle rinses (PNR) were evaporated, desiccated,
and also weighed to a constant weight. For the ESP outlet, the nitric acid PNR was added to
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Impinger 4
H,80,/KMnO,

Impinger 5
H,50,/KMnO,

Impinger 3
(empty)

{mpinger Rinse |
8N HCl

Weigh

Weigh

Weigh

Add K,8,04
Heat at 95°C
for 2 Hours

CVAAS
Analysis

Figure A-7. Flue Gas Impinger Sample Preparation and Analysis Plan for Mercury
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Appendix A: Sample Collection, Pretreatment, and Analytical Procedures

the solids recovered from the acetone PNR, and the volume reduced to 10 mL by evapora-
tion on a hot plate. This volume was quantitatively transferred, along with the filter, to a
microwave-digestion vessel. The total particulate sample from the collected gas was
microwave digested® with a mixture of hydrofluoric, hydrochloric, and nitric acids. For the
ESP inlet, the nitric acid PNR and the acetone PNR were analyzed separately due to the high
mass loadings recovered on the filter and in the acetone PNR. The APF outlet samples were
analyzed similarly to the ESP outlet samples, without the presence of probe rinses. The APF
inlet particulate was collected and analyzed directly.

The digestates were analyzed for metals (except boron) by a combination of techniques
including inductively coupled plasma atomic emission specuﬁscOpy (ICP-AES)® and graphite
furnace atomic absorption spectroscopy (GFAAS), 789,10 Mercury was determined

from an aliquot of the microwave digestate by cold vapor atomic absorption spectroscopy
(CVAAS).!! Boric acid was added to the digestate to solubilize metal fluorides that
precipitate during the digestion. This addition of boric acid makes the analysis of boron in
these samples impractical; however, boron was determined in all collected ash samples from
the ESP, APF, and cyclone systems as described later.

Vapor Phase. The two HNO,/H,0, impinger samples were combined, digested, and
analyzed for metals by ICP-AES and GFAAS. Aliquots of undigested impinger solutions
were analyzed by ICP/MS.!2 A separate aliquot was removed for mercury analysis and the
excess peroxide in the sample matrix was eliminated by the addition of solid KMnO, until a
pale pink color persisted. The sample was then digested in KMnO,4/H,S0, solution and
analyzed for mercury by CVAAS. 13

The contents of the third impinger, the two KMnO,/H,SO, impingers, and the hydrogen

chloride (HCI) impinger rinse sample were combined and an aliquot was digested in
KMnO,/H,SO, solution and analyzed for mercury by CVAAS.
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Appendix A: Sample Collection, Pretreatment, and Analytical Procedures

Anions

The Method 5 train was used to collect vapor phase and particulate samples for acid gas
species. Hydrochloric, hydrofluoric, and sulfuric acids along with sulfur dioxide and sulfur
trioxide were collected using two impingers each containing 200 mL of a carbonate/
bicarbonate solution containing hydrogen peroxide. Approximately 30-45 dscf of gas was

collected at each location.

A description of the sampling train and sample fraction recovery for the Method 5 anions
sampling train is presented in Table A-7. The sample fractions generated by the anions/acid
- gas sampling train and an overview of the sample handling process are shown in Figures A-8
through A-11. The particulate and vapor phases were prepared and analyzed separately for
chloride, fluoride, and sulfate.

Particulate Phase. The filter was desiccated and weighed prior to being combined with the
PNR. The PNR sample was evaporated, desiccated, and weighed before being combined
with the filter sample. The particulate matter was then sonicated with 100 mL of fresh
carbonate/bicarbonate solution. The carbonate solution was analyzed for chloride and sulfate
by ion chromatography (IC)!4 and fluotide was determined by specific ion electrode

(SIE).15 |

Vapor Phase. The impinger solutions received from the test site were sent directly to the
analytical laboratory for chloride and sulfate analysis by IC, and fluoride analysis by SIES.

Ammonia/Hydrogen Cyanide

Sample collection for ammonia and hydrogen cyanide in the gas streams was performed in
conjunction with the Method 5 anions sampling train. Similarly, gas was extracted
isokinetically at a single point in the duct through the anions train filter, then directed to an
impinger train. For ammonia collection, 0.1 N sulfuric acid was placed in the first two

impingers of the sampling train. The low pH of the H,SO, solution allowed HCN to pass
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Figure A-8
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Filtered Desiccate, Aliquot Sonication in Cl" & 80,4~
Particulate Weigh (1.0 g HCO,7/CO5™ Analysis by IC
Buffer
F~ Analysis by
SIE
Figure A-S

Gas Particulate Sample Preparation and Analysis Plan for Anions {APF Inlet and ESP Inlet)
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Filter Ri
Desiccate Evaporate
Weigh Weigh
Sonication in Cl" & SO~
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F~ Analysis
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Figure A-10

Gas Particulate Sample Preparation and Analysis Plan for Anions (ESP Outlet)
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Appendix A: Sample Collection, Pretreatment, and Analytical Procedures

through. A 2% zinc acetate solution was placed in the fourth and fifth impingers for the

collection of cyanide. The gas sample volume for each run was approximately 40 to 60 dscf.

A descﬁpﬁon of the sampling train and sample fraction recovery i’or the ammonia/hydrogen
cyanide trains is presented in Table A-9. The sample fractions generated by the combined
ammonia/hydrogen cyanide sampling train were sent directly to the laboratory for analysis as
shown in Figure A-12. The sulfuric acid impinger solutions (0.1 N H,SO,) were prepared
for analysis by distillation according to EPA Method 350.217 and the recovered distillates
were analyzed by EPA 350.1,!% an automated colorimetric method. Cyanide impinger
samples (0.1 M zinc acetate) were digested and analyzed according to EPA Method

9012.1°

Formaldehyde

Formaldehyde was collected using an acidic solution of 2,4-dinitrophenylhydrazine (DNPH)
according to EPA Method 0011.2° Approximately 60 dscf of gas was collected isokineti-
cally in conjunction with the anions sampling train using the same filter for particulate
removal. The impinger solutions were combined into one sample along with the methylene
chloride glassware rinses, The solutions were sealed in amber glass containers with Teflon®

closures and stored at 4°C.

A description of the sampling train and sample fraction recovery for the aldehydes sampling
train is presented in Table A-10. The sample fractions generated by the aldehydes sampling
train and an overview of the sample handling process are shown in Figure A-13. The
aqueous and methylene chloride layers of the sample were separated, and the aqueous
fraction was then extracted with fresh methylene chloride. The methylene chloride portion of
the sample and the agueous extract are then combined. Since low levels of formaldehyde
were expected, if any, an aliquot of this extract was concentrated during a solvent exchange
procedure into acetonitrile. The resulting extract was then analyzed by high performance
liquid chromatography (HPLC) according to EPA Method 0011A. Air Toxics, Ltd. was
subcontracted to perform this analysis.
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H,80, Distillation Ammonia Analysis
Impingers EPA 350.2 EPA 350.1
Zinc Acetate Distillation Cyanide Analysis
Impingers EPA 9012 EPA 9012
Figure A-12

Flue Gas Impinger Sample Preparation and Analysis Plan for Ammonia and Cyanide
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Table A-10
Description and Recovery of Aldehydes Sampling Train
e ——
Preparation
Component Solution Recovery" Container & Analysis
Transfer Line [ NA Rinse transfer line with MeCl, | 1000 mL amber glass | See Figure A-13
Rinse® into sample container. bottle
Impinger #1 | DNPH solution | Recover impinger solution, then Cool 10 4°C
(200 ml) rinse impinger and connecting
glassware with MeCl, into
sample container.
Impinger #2 | DNPH solution | Recover impinger solution, then
(200 mlL.) rinse impinger and connecting
glassware with MeCl, into
sample container.
Impinger #3 |Dry Recover condensate into sample
container.
Impinger #4 | Silica gel (300 g) | Not recovered Noane None

* All impingers will be weighed prior to recovery.

® Includes back half of filter holder at ESP inlet and outlet and gas cooling system at APF inlet and outlet.

NA = Not applicable.
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Combined DNPH ;
. MeCl Solvent Exchange . Analysis
Impingers, 2 . e Concentration
MeCl, Rinse Extraction into Acetonitrile by HPLC
Figure A-13

Flue Gas Impinger Sample Preparation and Analysis Plan for Formaldehyde
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Appendix A: Sampie Collection, Pretreatment, and Analytical Procedures

Volatile Organics

Benzene, toluene, and other volatile organic compounds were sampled using a volatile
organic sampling train (VOST). The VOST is described in Method 0030%! in SW-846.
Volatile organics were removed from the sample gas by sorbent traps maintained at 20°C.
The first sorbent trap contains Tenax resin and the second trap contains Tenax resin and
petroleum-based charcoal. A dry gas meter was used to measure the volume of gas passed
through the pair of traps. Sample volumes of 20 L were collected on two separate pairs of
traps at a rate of 0.5 L/min.

Leak checks were performed before and after collection of each pair of resin traps. After the
post-collection leak check was been completed, the traps were sealed with their end caps and
returned to their respective glass containers for storage and transport. During storage and
transportation, the traps were kept cool (<4°C).

The sample fractions generated by the VOST and an overview of the sample handling
process are shown in Figure A-14. The Tenax and Tenax/charcoal cartridges were sent
directly from the test site to the analytical laboratory for volatile organic compound analysis.
The contents of the Tenax and Tenax/charcoal cartridges were spiked with internal standards
and surrogates, thermally desorbed according to EPA Method 504022, and directly ana-
lyzed for the compounds listed in Table A-5 by GC/MS according to EPA Method 8240.8
Air Toxics, Ltd. was subcontracted to perform VOST analyses.

Semivolatile Compounds
Semivolatile organic compounds (SVOCs) were collected using a Modified Method 5
(MM5)?* sampling train. The probe washes, filter catches, XAD sorbent traps, and aque-

ous condensate were extracted and analyzed for SVOCs by a combination of analytical
protocols, SW-846 Method 8270 and CARB Method 429.26
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Tenax VOST
Tube

Seal and Cool to 4°C

Tenax/Charcoal
VOST Tube

Seal and Cool to
4°C

Figure A-14

Tubes spiked w/surrogate compounds.

Tubes connected in series to carrier gas (N3 or H,).
Flow in reverse direction of sample collection.
Purged @ 180°C for 10 min. 40 mL/min flow.

Purge gas flows through water trap (~5 mL
ultrapure H,0) for moisture removal.

Purge gas flows through analytical adsorbent
(4 stage) @ warm temperature [OV-1(1), Tenax (2),

Silicon Gel (3), Charcoal (4)].

After 10 minutes, purge gas redirected backward
through analytical adsorbent. The adsorbeat is
heated rapidly to 180°C and purged directly
into GC/MS analytical instrument.

VOST Sorbent Sample Preparation and Analysis Plan for Volatile Organic Compounds
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Appendix A: Sample Colfection, Pretreatment, and Analytical Procedures

The MMS5 sampling protocol is Method 0010 in SW-846. The sampling system consists of a
heated probe, heated filter, sorbent module, and pumping and metering unit. |

From the heated filter, sample gas entered a sorbent module. The sorbent module consists of
a water-cooled condenser followed by an XAD-2 resin trap. After the resin trap was a dry,
modified Greenburg-Smith impinger which collected the aqueous condensate.

Samples were collected isokinetically at a sampling rate of approximately 0.5 dscfm for each
train, Approximately 100 to 125 dscf of gas were collected by each train over a minimum
sampling period of two hours.

Sampling train preparation and sample retrieval was performed in a controlled environment
to reduce the possibility of sample contamination. Prior to assembly, each component of the
sampling train was thoroughly rinsed with methylene chloride.

After sample collection, the ends of the sampling train were sealed with solvent-rinsed foil
and returned to the clean-up area for sample retrieval. The filter was recovered and placed
in a glass petri dish that was rinsed with methylene chloride. Aqueous condensate collected
in the first two impingers and in the sorbent trap were transferred to amber glass bottles

rinsed with methylene chloride with Teflon®-lined screw cap closures.

A description of the sampling train and sample fraction recovery for the MMS sampling train
is presented in Table A-11. The sample fractions generafed by the MM5 sampling train and
an overview of the sample handling process are shown in Figure A-15. The particulate-
phase and vapor-phase sample fractions were analyzed separately for the semivolatile organic
compounds presented in Table A-5. The sample extracts were split to provide analysis of the
particulate and vapor phase samples by both SW-8270 and CARB Method 429 protocols.

The particulate phase consisted of the front-half acetone/methylene chloride PNR and the
filter. The vapor phase consisted of the back-half acetone/methylene chloride rinse, the
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Appendix A: Sample Collection, Pretreatment, and Analytical Procedures

FH AC/MeCl, BH AC/MeCl, XAD Impinger
Rinses Rinses Prespiked w/ Condensate
100 ng PAH
sS I
Concentrate Concentrate I Spike w/
to 2 mL to 1 mL XAD Organics 8§
Add to
Soxhlet
Add to Soxhlet Add to Soxhlet MeCl,
for MeCl, for MeCly Liquid/Liquid
Extraction Extraction Extraction
Filter
Add to -
Spike w/
Soxhlet PAH IS
100/200 ng
| Organics S5
Spike w/
PAH IS
100/200 ng
. Soxhlet in
Orggxlucs SS McClz
Soxhlet in
MeClys Spike w/
100 ng
PAH AS
Spike w/100 ng |
PAH AS .
I Split 1:1
Split 1:1
P S0% MeCl, 50% MeCl,
Extract Extract
50% 50%
MeCl, MeCl,
Extract Extract
{ Concemrlm Concentrate Concentrate
to I ml
| ! l
Do PAH Analyze for Do PAH
Cleanup Semivolatiles Cleanup
Analyze for Method 8270 |
Semivolatiles Concentrate Concentrate
Method 8270 to 200 xL to 200 uL
| I
Spike w/50/100 ng Spike w/50/100 ng
PAH RS PAH RS
Analyze for PAH Analyze for PAH
by HRGC/HRMS by HRGC/HRMS
CARB Method 429 CARB Method 429
Figure A-15

Flue Gas Sample Preparation and Analysis Plan for Semivolatile Organic Compounds and

PAHs
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Appendix A: Sample Collection, Pretreatment, and Analytical Procedures

XAD resin, and the impinger condensate. The combined acetone/methylene chloride
PNR/filter fraction and XAD fractions were soxhlet-extracted separately with methylene
chloride. The impinger condensate fraction was liquid-liquid extracted with methylene
chloride. The XAD extract and the impinger condensate extract were then combined,
concentrated to 1 mL, and analyzed by gas chromatography/mass spectrometry (GC/MS)
according to EPA Method 8270 and by high resoiution GC/MS according to CARB Method
429. Triangle Laboratories, Inc. was subcontracted to perform these analyses.

Dioxins and Furans

Sampling for dioxins and furans in the selected gas streams was performed using EPA
Reference Method 23.%7 Sample collection procedures specified in Method 23 were fol-
lowed with the following exception: All train component rinses were performed with
methylene chloride and acetone. The toluene rinse was then performed and added to the
respective front haif and back half acetone/methylene chloride rinse samples.

Adding the toluene rinses to the other solvent rinses provided a single sample for analysis of
all congeners of dioxins and furans. Sample rate, volume and procedures were identical to

the MMS5 procedures described previously.

At the APF outlet, the particulate- and vapor-phase sample fractions were prepared and
analyzed separately. At all other sampling locations, the particulate- and vapor-phase
samples were combined for a single analysis. A description of the sampling train and sample
fraction recovery for the Method 23 sampling train is presented in Table A-12. The sample
fractions generated by the Method 23 sampling train and an overview of the sample handling

process are shown in Figures A-16 and A-17.

Particulate Phase. The particulate phase consisted of the combined front-half toluene and
acetone/methylene chloride rinses, and the filtered particulate matter. The toluene/
acetone/methylene chloride rinse was concentrated to 2 mL and added to the filter fraction
(and XAD fraction if particulate and vapor phases were combined). This was then spiked
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Appendix A: Sample Collection, Pretreatment, and Analytical Procedures

prevent an SO,-induced drop in pH. Therefore, for the Cr(VI) tests at Plant Tidd, a 1.0
normal KOH solution was used to prevent the pH from dropping below that of the resulting
carbonate/bicarbonate buffer.

Increasing the KOH concentration above 1.0 N is counterproductive. The concentration of
CO, in the flue gas would have required a KOH concentration in excess of 20 normal to
maintain a pH >8.3. This concentration is unattainable. In addition, the background level
of Cr(VI) in the KOH reagent tends to obscure the low levels of Cr(VI) potentially detectable

in the sample.

The impinger solutions recovered from the EPA Cr(VI) sampling train were analyzed on site
immediately after collection to minimize reduction of any Cr(VI) to Cr(IIT). The analysis
was performed using an IC equipped with a post-column reactor and UV-VIS detector as
specified in the sampling method. A concentrator column was used to load samples and an
eluent solution of ammonium sulfate and ammonium hydroxide was used as the mobil phase.
An acidic solution of 1,5-diphenyl carbazide was applied in the post-column reactor to
develop a colored chromium complex with an absorbance maximum of 540 nm. The
absorbance of the sample was measured at this wavelength to determine the concentration of
Cr(VI) in the impinger sample. Following recovery of the caustic impinger solution, the
sampling train was rinsed with 0.1 N HNO,. These rinses and the caustic impinger solution
were returned to Radian’s Austin laboratory for total chromium analysis as a cross-check
against the Cr(VI) results. Total chromium was determined on these samples by ICP
emission spectroscopy. |

A description of the sampling train and sample fraction recovery for the Cr(VI) sampling

train is presented in Table A-14. The sample fractions generated by the Cr(VI) sampling

train and an overview of the sampie handling process are shown in Figure A-18.
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Table A-14

Description and Recovery of Cr*% Sampling Train

e — |

Preparation
Component Solution Recovery Container & Analysis
Probe/Nozzle NA Rinse probe nozzie, aspirator | 500 mL plastic | See Figure A-18
Rinse sample and recirculation lines | bottle
with DI water into sample
coutainer.
Impinger #1 1.0 N KOH Recover impinger, then rinse
(150 mL) impinger and connecting
Teflon® with DI water into
sample container,
Impinger #2 1.0 N KOH Recover impinger, then rinse
(75 mL) impinger and connecting
Teflon® with DI water into
sample container,
Impinger #3 1.0 N KOH Recover impinger, then rinse
(75 mL) impinger and connecting
Teflon® with DI water into
sample container.
|| Impinger #4 Dry Not recovered. None None
“ Impinger #5 Silica gel (300 g) | Not recovered. None None
Nitric Acid NA Rinse all impingers and 500 mL plastic | Analyze for
Impinger Rinses connecting Teflon® with 0.1 N | bottle - total chromium
HNO,.
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Impinger 1 Impinger 2 Impinger 3
Impinger Solutions
. Total Chromium
Samples Filtered Analysis by ICP
Cr{VI) by IC

with Post Column Reactor

Figure A-18
Gas Impinger Sample Preparation and Analysis for Cr*® and Total Chromium
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Solid Streams

There were seven solid process streams identified for HAP sampling. Feed streams included
the raw coal fed to the grinding mill, the coal-water paste fed to the PFBC, and the dry
dolomite sorbent. Collected ash streams included the bed ash from the bottom of the PFBC
unit, the primary cyclone ash, the APF ash, and the ESP hopper ash (four hoppers). The
sample collection and analysis approach for each of these streams is presented in this section,
An overview of the field sampling requirements for solids is shown in Tables A-2 and A-3.
Duplicate samples were collected during one of the three test runs to assess sample collection

precision,
Raw Coal

Samples of raw coal were collected from the coal conveyer by an ASTM autosampler. This
sample, although it may be representative of the coal feedstock, was not the best representa-
tion of the coal fed to the PFBC unit since a four- to six-hour delay exists between sample
collection and actual feed to the PFBC unit. The raw coal is mixed with water and pulver-
ized to make a paste (70-75% coal by weight) which is fed to a mixing tank that supplies the
unit with fuel. The coal paste provided the most representative fuel sample since it is closest
to the point of injection. Nevertheless, raw coal samples were collected daily and held as a
backup should coal paste sample integrity be questioned. Sample splits of the raw coal
collected by the ASTM sampling system were stored at room temperature in sealed plastic
bags.

Coal Paste Sampling

Coal paste is a 70-75 wt% slurry that is fed to the PFBC boiler. The paste is mixed in a run
tank before being fed to the PFBC. The residence time is approximately two hours. For
each run, multiple grab samples were taken at haif-hour intervals from the paddle feeder
when the paddle feeder was actively feeding coal paste to the mixing tank. The collection

started approximately one hour before gas sampling to ensure that the sample was
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Appendix A: Sample Collection, Pretreatment, and Analytical Procedures

representative of the burmed mixture. The samples were composited and collected into a
five-gallon bucket which was labeled, sealed, and sent to Radian’s laboratories for prepara-
tion and analysis. Table A-15 presents the sampling plan.

Coal Paste Preparation. The coal paste in each bucket was thoroughly mixed and
subsampled for drying. Weights were obtained on one subsample of the coal paste before
and after drying at 104°C to determine the weight percent of solids in the paste. A second
subsample was air dried, ground to -60 mesh, and sealed in plastic bags for the analyses
shown in Figure A-19. All results were reported on a dry coal basis.

Coal Paste Analysis

Metals. A fraction of the subsample was analyzed by instrumental neutron activation
(INAA).Z® A second subsample was prepared and analyzed by ASTM D3683%° for target
.elements (beryllium, phosphorus, and lead) which cannot be determined by INAA. In
addition, ASTM D36843! was used 0 prepare and analyze samples for some of the more
volatile metals such as arsenic, cadmium, and selenium. This technique combusts the
prepared coal sample in a closed oxygen combustion bomb containing a small amount of
nitric acid. The bomb washings were recovered and analyzed by GFAAS. Mercury was
determined by combusting a sample and trapping the mercury vapors using a double gold
amalgamation technique. The amalgamated mercury was thermally desorbed and analyzed
by cold vapor atomic absorption spectroscopy (DGAA-CVAAS).32

Anions. Chlorine and fluorine in coal were determined by ASTM D4208%3 and
D3761,34 respectively. Prepared coal samples were combusted in a closed oxygen combus-
tion bomb containing a dilute basic solution. The bomb washings were analyzed by SIE.

Ultimate, Proximate, and Higher Heating Value. In conjunction with the other analyses,
higher heating value (HHV), proximate (intrinsic moisture, volatile and fixed carbon, and
ash), and ultimate (percent carbon, hydrogen, nitrogen, sulfur, oxygen, and ash) analyses
were performed according to standard ASTM procedures.35’36'37
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Table A-15
Description and Recovery of Coal Paste
m
Sample Sample Preparation
Parameter Frequency Handling Preservation | Container & Analysis
Metals Hourly during coal | Grab samples Sealed Air-dried See Figure A-19
. cl, paste feed to stor- | composited container sample
" Amons ¢ - ) age tank. directly into a 5 aliquots split
Radionuclides gallon plastic into sealed
HHV bucket plastic bags
Ultimate/ Proximate
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% Solids

Coal Paste
Composite
Air Dry & Grind
to -60 Mesh
Split
Ultimate/Proximate/HHV
Be, Pb, Ba,
: Ca, Cr, Cu,
ASTM D3683 Mg, Mo, Ti
ASTM D3684 As, Cd, Se
Double gold Hg by
amalgamation CVAAS
ASTM D4208 Chloride
ASTM D3761 Fluoride
N12(;03 Boron
Fusion
Figure A-19

Coal Sample Preparation and Analysis Plan

% Moisture
. Radionuclides
Analysis {Gamma)
Metals
by INAA
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Radionuclides. Coal samples were analyzed by EPA Method 901.1.3% This method uses
gamma emitting spectrometry to measure radioactivity through gamma decay.

Dolomite Sorbent Sampling

The original plan called for collection of a run composite from the autosampler at the sorbent
storage silo. However, the avtosampler experienced mechanical problems on Days 1 and 2
of the test, so Run 3 samples were collected from the diversion gate upstream of the east and
west silos. A single grab sample was collected 12 hours before the beginning of Rua 3 to
account for the lag time in the hopper. The samples were collected in plastic bottles,
labeled, and sent to Radian laboratories for preparation and analysis. Table A-16 presents
the sampling plan.

Dolomite Sorbent Analysis

Metals. The sorbent samples were air dried, ground to pass through a 60-mesh sieve, then
subsampled for mercury analysis by CVAAS. Aliquots of the remaining material were
digested with nitric acid by EPA Method 3050.3° The digestate was analyzed by ICP-AES
and GFAAS.

Anions. Separate preparatory techniques were necessary for the analysis of fluoride,
chloride, and sulfate in these solids. All sample aliquots were taken from the ground, air-
dried material prepared for metal analysis. Fluoride sample aliquots were prepared by fusion
with sodium hydroxide.*® The fusion melt was dissolved in deionized water and analyzed
potentiometrically by fluoride-specific ion electrode. Samples for chloride analysis were
prepared by mild digestion in nitric acid. The digestaté was analyzed potentiometrically by
chloride-specific ion electrode. For the analysis of sulfate, the sample was digested in

HCI*! and the digestate was analyzed by IC.
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Table A-16

Description and Recovery of Dolomite Sorbent

—
Sample Sample Preparation
Parameter Frequency Handling Preservation Container & Analysis
Metals 1 daily run Grab sample None Air dried sample | See Figure A-20
sample from collected from aliquots split into
autosampler or | autosampler into sealed plastic
Anions diversion gate | a sealed plastic bags.
(Cl, F, 50, upstream of container.
silos.
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Dolomite Sorbent
Air Dry
Grind to -60 Mesh
ICP-AES
Acid Digestion
Method 3050
GFAAS
KMnO4IH2804
Digestion Method 7471 Hg by CVAAS
Ash Fusion w/NaOH Fluorides by SIE
Nitric Acid Leach Chloride by SIE
HCl Digestion Sulfate by IC
Figure A-20

Sorbent Sample Preparation and Analysis Plan
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Ash Sampling

Ash was collected by autosampler at the primary cyclone and by composited grab samples at
the other locations. Each composite was collected on site in two separate labeled containers.
Plastic containers were used for samples targeted for inorganic analysis, and 1 L amber glass
bottles were used for samples for organié analysis. Samples for organic analysis were cooled
immediately after collection and stored at 4°C.

Bed Ash. Bed ash was grab-sampled manually as the ash was dumped to the ash conveyer.
The grab samples were collected during each ash dumping cycle during the sample run and
composited directly into a galvanized metal container. The daily composite was tumbled,
riffled, and split for inorganic and organic analysis. Table A-17 presents the sample

handling and preservation techniques.

Primary Cyclone Ash. This ash was collected from the facility’s autosampler located at the
ash feed line into the storage silo. The sampler was purged prior to a run and allowed to fill
throughout the run period. The sampling frequency of the autosampler was set for sample
collection every 15 minutes. The autosampler was not functioning properly during Run 3, so
fewer sample cuts were obtained for the composite. Table A-18 presents the sample

handling and preservation techniques.

APF Ash. The initial plan was to collect multiple grab samples of the APF ash from the ash
collection truck. However, an alternate sampling location at the bottom of the APF ash
lockhopper was identified once the crew arrived on site. The lockhopper system was
disengaged a minimum of two times &uring each run to allow collection of grab samples
from the system. These grab samples were then composited to obtain a run composite.
Table A-19 presents the sample handling and preservation techniques.

ESP Ash. The ESP system was made up of four fields with two hoppers per field. ESP
Fields 1 and 2 were dumped each morning before the test began and samples were collected
‘at the end each test period for metals and anions analyses. ESP Fields 3 and 4 were dumped
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Appendix A: Sample Colilection, Pretreatment, and Analytical Procedures

at the beginning of the first test period. Samples were collected after the ash was allowed to
accumulate over a three-day period so that enough material could be obtained for analysis.
Table A-20 presents the sample handling and preservation techniques.

Ash Preparation. All ash samples were collected dry. Bed ash samples were ground to
pass through a 60-mesh sieve prior to taking aliquots for mercury analysis. All other ash
samples did not require grinding. Figure A-21 presents the sampling handling and prepara-
tion procedures for each ash sample analyzed for the following analytes.

Ash Analysis

Metals. Samples were digested in a microwave digestion vessel using nitric, hydrochloric,
and hydrofluoric acids. The digestate was analyzed by ICP-AES and GFAAS. Mercury was
analyzed by CVAAS (EPA Method 7471).

Anions. Separate preparatory techniques were necessary for analysis of fluoride, chloride,
and sulfur in ash. All sample aliquots were taken from the ground, air-dried material
prepared for trace element analysis. Subsamples for fluoride analysis were fused with
sodium hydroxide. The fusion melt was dissolved in deionized water and analyzed potentio-
metrically by fluoride-specific ion electrode. Ash samples for chloride analysis were
prepared by mild digestion in nitric acid. The digestate was analyzed potentiometrically by
chloride-specific ion electrode. Sulfur analysis was performed directly on the ground sample
by ASTM Method D4239.42

Semivolatile Organic Compounds. Ash samples targeted for SVOC analyses were
separated at the test site and shipped directly to the laboratory. The ash samples were
soxhlet-extracted in methylene chloride by EPA Method 3540.4> The extracts were then
analyzed by GC/MS according to EPA Method 8270.
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GC/MS
Ash Eroxnet Semivolatile
. Qrganics
HRGC/MS
Soxhlet e
: Dioxins and
Extraction Furans
Solit Particle Size Distribution
P by Laser Diffraction
|
Air Dry & Grind
to -€0 Mesh Hg by CVAAS
ICP-AES
Microwave . . :
Digestion Digestate Dilutod GFAAS
HE/HCI/HNO,
Ash Fusion .
w/NaOH Fluoride by SIE
N"&‘;ﬁ""‘ Chloride by SIE
ASTM D4239 Sulfur
EPA 901.1 Radionuclides
Total Carbon
LECO (Total and Organic
for Bed Ash)
Na,CO, Fusion Boron
Figure A-21

Ash Sample Preparation and Analysis Plan
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Dioxins and Furans. Ash samples analyzed for dioxins and furans were separated on site
and shipped chilled directly to the laboratory for analysis. The ashes were toluene soxhlet-
extracted and purified. The extract was analyzed using high resolution GC/MS. Both
preparation and analysis are a part of EPA Method 8290.44

Particle Size Distribution. Dry ash samples from the individual ESP fields were analyzed
for PSD by laser diffraction using the Microtrac analyzer. Sample aliquots of well-mixed
ash were suspended in either water or alcohol and injected into the recirculation system of a
Microtrac particle-size analyzer.

" Radionuclides. Ash samples were analyzed by EPA Method 901.1. This method uses

gamma emitting spectrometry to measure radioactivity through gamma decay.

Carbon. Ash samples were analyzed for percent carbon by a LECO carbon-hydrogen-
nitrogen analyzer. This analyzer combusts the sample in an oxygen atmosphere and

measures the carbon dioxide in the combustion gas.
Service Water Sambling and Analysis

Plant service water was the only liquid stream sampled. A single grab sample was collected
daily to represent the coal paste make-up water source during active paste preparation. The
daily composite was collected into plastic sample bottles. Samples for metals analysis were
preserved on site with HNO; to a pH <2. Samples for anions were cooled to 4°C. Table
A-21 presents the sampling plan, and Figure A-16 lists the sample preparation and analysis
procedures.

Metals

The unfiltered service water samples were prepared for total metal analysis according to EPA
Methods 300545 and 3020.% The samples were vigorously digested in concentrated
nitric acid to dissolve any suspended material that may be present in the samples. The
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Table A-21
Description and Recovery of Service Water
Sample Preparation
Parameter Frequency Sample Handling Preservation | Container | & Analysis
Metals Once daily during | Grab samples collected |HNO; to 1000 mL See Figure
coal paste directly into plastic pH <2 plastic bottle | A-22
preparation. bottle containing
preservative,
Anions Grab samples collected |Cool to 4°C
(Cl, F, POy, SOy directly into 1 L plastic
bottle.
- — ——— — . ]
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Cr, s~
by IC

Liquid
Samples

F by SIE

Anions

P04 by
Spectrophotometry

H,80,
Digestion

Figure A-22

Acid
Digestion
(Method 3005)

ICP-AES

Total
Metals

Liquid Sample Preparation and Analysis Pian
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digestates were diluted to a known volume and analyzed by ICP-AES and GFAAS.
Mercury was determined by EPA Method 7470.

Anions

Sample aliquots for the analysis of chloride, fluoride, sulfate, sulfite, and phosphate were
collected in separate containers and filtered. Chloride and sulfate were determined by IC
according to EPA Method 300.0. Fluoride was determined potentiometrically by fluoride
SIE. Phosphate was determined spectrophotometrically as a measure of total phosphorus
after the sample was digested according to EPA Method 365.1.
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Key to Appendix B Data Flags

Description

B Analyte detected in method blank. 1’
ﬂ C Result corrected with reageat blank result.

E Result exceeds instrument calibration range,

F

PCDF peak eluted at the same time as the associated diphenyl ether (DPE)
and the DPE peak intensity is 10% or more of the PCDF peak intensity.

G Estimatad result because of coelution with sulfur dioxide.
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APPENDIX C: SOURCE SAMPLING DATA SUMMARY
AND PSD PLOTS
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Appendix C: Source Sampling Data Summary & PSD Plats

C-2

Plant Name AEP Tidd Demonstration Plant
Location ESP Inlet
Train Aldehyde

un No. 1 2 3 Average
ate 04-12-94 | 04-13-94 | 04-14-94 -
ime Start 1946 1500 1452 -
ime Finish 2114 1624 1620 -
rator TIB TIB TIB -
itial Leak Rate 0.007 0.010 0.005 -
inal Leak Rate 0.005 0.010 0.004 -
uct Dimensions (ft) 16x 10 10x 10 10x 10 -
itot Tube Correction Factor (Cp) 0.84 0.84 0.84 0.84
ry Gas Meter Calibration (Yd) 1.009 1.009 1.009 1.009
o0zzle Diameter (inches) 0.2460 0.2850 0.2850 -
arometric Pressure ("Hg) 29.29 29.29 29.2 29.26
Static Pressure ("H20): 2.8 2.8 2.8 2.8
Meter Volume (acf) 64.002| 63769 67.129] 64.967
[Average square root of delta p 0.7740 0.6860 0.7070 0.7223
Average delta H (" H20) 1.40 1.95 2.00 1.78
verage Stack Temperature (F) 393 392 393 393
Average DGM Temp (F) 91.8 81.6 90.3 87,9
[Test Duration (minutes) 29.0 84.0 38.0 370
Condensed Water (g) 140.4 151.9 1213 1379
Y CO2 12.0 10.0 11.0 11.0
% 02 6.0 8.0 8.0 7.3
%% N2 820 820 81.0 817
IMeter Volume (dscf) 60.705] 61.704] 63.740] 62.050
Flue Gas Moisture (%) 23 10.4 8.2 9.5
Gas Molecular Weight (Wet) (g/g-mole) 28.96 28.68 29.08 28.9]
|Absolute Stack Pressure (" Hg) 29.50 29.50 29.41 29.47
Absolute Stack Temperature (R) 853 852 853 853
(Average (Gas Velocity (f/sec) 55.54 49.43 50.71 51.90
Avg Flow Rate (acfm) 333,240 | 296,603 | 304277 | 311,373
'Avg Flow Rate (dscfim) 183,262 162,314 169,724 171,767
Isokinetic Sa.mpling Rate (%) 112.78 102.17 96.35 103.77




Plant Name AEP Tidd Demonstration Plant
Location ESP inlet

Train Ammonia/Hydrogen Cyanide

Appendix C: Source Sampling Data Summary & PSD Piots

un No. 1 2 3 Average
ate 04-12-94 | 04-13-94 | 04-14-94 .
ime Start 1815 1317 1304 -
ime Finish 1921 1446 1430 -
rator TIB TIB TIB -
itial Leak Rate 0.010 0.007 -
inal Leak Rate 0.010 0.010 -
ct Dimensions (ft) 10x10 | 10x10 | 10x 10 -
itot Tube Correction Factor (Cp) 0.84 0.84 0.84 0.84
ry Gas Meter Calibration (Yd) 1.009 1.009 1.009 1.009
ozzle Diameter (inches) 0.2460 0.2850 0.2850 -
Barometric Pressure ("Hg) 29.29 29.26 292 29.25
Static Pressure ("H20) 2.8 2.8 3.5 3.0
Meter Volume (acf) 42.280 66.953 65.822 58.352
|Average square root of delta p 0.7750 0.6860 0.7090 0.7233
Average delta H (" H20) 1.40 1.90 2.00 1.77
Average Stack Temperature (F) 397 391 392 T 393
Average DGM Temp (F} 87.2 81.1 86.3 84.9
Test Duration {minutes) 66.0 29.0 86.0 80.3
ndensed Water (g) b5 149.2 170.1 144.8
‘E/:COZ 12,0 10.0 11.0 1.0
% 02 6.0 8.0 8.0 7.3
%e N2 82.0 82.0 81.0 81.7
eter Volume (dscf) 40.439 64.770 62.957 56.055
F:uc Gas Moisture (%) 11.8 9.8 1.3 11.0
Gas Molecular Weight (Wet) (g/g-mole) 28.72 28.75 28.71 28.73
iAbsolute Stack Pressure " Hg) 29.50 29.47 29.46 29.47
|Absolute Stack Temperature (R) 857 851 852 853
Average Gas Velocity (ffsec) 55.97 49.38 51.10 52.15
Avg Flow Rate (acfm) 335,827 | 296,260 | 306,599 | 312,895
Avg Flow Rate (dscfm) 179.784 | 163,187 | 165843 | 169,605
- l1sokinetic Samplingﬁc (%) 103.27 100.68 99.66 101.21




Appendix C: Source Sampling Data Summary & PSD Flots

C-4

Plant Name AEP Tidd Demonstration Plant
Location ESP inlet
Train Anions

No. I 2 3 Average
ate 04-12-94 { 04-13-94 | 04-14-94 -
ime Start 1313 1157 1126 -
ime Finish 1500 1304 1238 -
rator TIB TIB TIB -
ltitial Leak Rate 0.005 | 0007 | 0010 .
inal Leak Rate 0.010 0.010 0.010 -
ct Dimensions (ft) 10x 10 10x 10 10x 10 -
itot Tube Correction Factor (Cp) 0.84 0.84 0.84 0.84
ry Gas Meter Calibration (Yd) 1.009 1.009 1.009 1,009
[Nozzle Diameter (inches) 0.2460 0.2850 0.2850 -
IBarometric Pressure (*Hg) 29.44 29.26 29.20 29.30
Static Pressure ("H20) 2.5 2.8 3.5 2.9
iMeter Volume (acf) 66.891| 51.500] 55230} 57.874
Average square root of delta p 0.7750 0.7230 0.7120 0.7367
Average delta H (" H20) 1.36 2.09 2.10 i.85
Average Stack Temperature (F) 386 393 396 392
Average DGM Temp (F) 81.7 83.0 74.1 79.6
Test Duration (minutes) 107.9 67.0 72.0 32.0
|Condensed Water (g) 38.8 183.2 120.6 114.2
ﬁltcr Weight Gain (g) 6.9959 7.0968 5.8575 6.6501
PNR Weight Gain (g) 1.0230 14225 26727 1.7061
% CO2 12.0 10.0 11.0 11.0
EA Q2 6.0 8.0 8.0 7.3
%e N2 320 82.0 81.0 81.7
Metcr Volume (dscf) 64.951 49.672 54.046 56.223
[Particulate Meter Volume (dscf) 166.094] 176.146] 180.744
Flue Gas Moisture (%) 2.7 14.83 9.5 9.0
Gas Molecular Weight (Wet) (g/g-mole) 29.83 28.15 28.93 28.97
Absolute Stack Pressure (" Hg) 29.62 29.47 29.46 29.52
IAbsolute Stack Temperature (R) 846 853 856 852
Average Gas Velocity (f/sec) 54.46 52.65 51.24 52.78
lAvg Flow Rate (acfm) 326,746 | 315893 | 307.432 | 316,690
Avg Flow Rate {dscfm) 196,293 | 163,950 | 168,881 | 176,374
Isokinetic Sampling Rate (%) 93.71 102.09 100.35 98.72
Particulate Concentration (gr/dscf) 7.43E-01| 7.47E-01| 7.28E-0i| 7.40E-01
Particulate Concentration (Ibs/dscf) 1.06E-04] 1.07E-04] 1.04E-04] [.O06E-04
articulate Emission (grams/sec) 157.97 132.18 132.86 141.00
articulate Emission (Ibs’hour) 1253.79] 1049061 105447 11191}




Plant Name AEP Tidd Demonstration Plant
Location ESP Inlet

Train Metais

Appendix C: Source Sampling Data Summary & PSD Plots

un No. I 2 3 Average
ate 04-12-94 | 04-13-94 | 04-14-94 -
Time Start 0903 | 0904 | 0938 ]
Time Finish 1315 1333 1349 -
[Operator TIB TIB TIB -
Initial Leak Rate 0.010 0.002 0.010 -
[Final Leak Rate 0.00s | 0010 | 0.005 .
uct Dimensions (ft) 10x 10 10x10 | 10x10 -
itot Tube Correction Factor (Cp) 0.84 0.84 0.84 0.84
Dry Gas Meter Calibration (Yd) 1.009 1.009 1.009 1.009
[Nozzle Diameter (inches) 0.2360 0.2460 0.2500 -
[Barometric Pressure ("Hg) 29.44 29.26 29.20 29.30
Static Pressure ("H20) 2.5 2.8 3.5 2.9
Meter Volume (acf) 101.297| 104.446| 100.749| 102.164
|Average square root of delta p 0.76%0| 0.7590{ 0.6710] 0.7330
Average delta H (" H20) 1.14 1.27 1.06 1.16
Average Stack Temperature (F) 388 388 390 389
Average DGM Temp (F) 58.8 67.0 63.8 63.2
Test Duration {(minutes) 175.0 175.¢ 175.0 1750
Condensed Water (g) 2479 238.6 223.8 236.8
ilter Weight Gain (g) 27063 3.1061 3.1091 2.9738
NR Weight Gain (g) 124170 10874] 0.8819) 1.0703
% CO2 12.0 10.0 11.0 11.0
% 02 6.0 8.0 8.0 7.3
% N2 82.0 82.0 81.0 81.7
eter Volume (dscf) 102.643| 103.586| 100.269| 102.166
ue Gas Moisture (%) 10.2 93 95 9.9
Gas Molecular Weight (Wet) (g/g-mole) 28.92 28.75 28.93 28.87
Absolute Stack Pressure (" Hg) - 29.62 29.47 29.46 29.52
Absolute Stack Temperature (R) 848 848 850 849
Average Gas Velocity (f/sec) 54.95 54.54 48.14 52.54
IAvg Flow Rate (acfm) 329,692 | 327,266 | 288,814 | 315,258
|Avg Flow Rate (dscfm) 182,355 | 180,841 159,657 | 174,284
Isokinetic Sampling Rate (%) 105.90 99.19 105.30 103.46
articulate Concentration {gr/dscf) 594E-01| 6.25E-01| 6.14E-01| 6.11E-0!
articulate Concentration (lbs/dscf) 8.48E-05| 8.93E-05| 8.78E-05| 8.73E-05
articulate Emission (grams/sec) 116.92 122.04 105.93 114.96
articulate Emission (Ibs'hour) 927.95 968.57 840.75 912.42




Appendix C: Source Sampling Data Summary & PSD Piots

Plant Name AEP Tidd Demonstration Plant
Location ESP Inlet

Train M23
ttun No. 2 3 l Average
ate 04-13-94 | 04-14-94 | 04-15-94 -
[Time Start 1835 1750 0949 -
Time Finish 2203 2235 1325 -
Operator TIB TIB TIB -
[nitial Leak Rate 0.005 0.010 0.010 -
Final Leak Rate 0.010 0.010 0.010 -
ct Dimensions (ft) 10x 10 10x 10 16 x 10 -
itot Tube Correction Factor (Cp) 0.84 0.84 0.84 0.84
ry Gas Meter Calibration (Yd) 1.009 1.009 1.009 1.009
‘ozzle Diameter {inches) 0.2500 0.2850 0.2770 -
metric Pressure ("Hg) 29.26 29.2 29.26 29.24
tic Pressure ("H20) 2.8 2.8 3.1 2.9
IMeter Volume {acf) 103.858| 118.665| 115.014| 112.512
Average square root of delta p 0.7050 0.6460 0.6580 0.6697
[Average delta H (" H20) 1.24 2.59 1.46 1.76
JAverage Stack Temperature (F) 393 392 392 392
Average DGM Temp (F) 74.3 830 78.0 78.4
Test Duration {minutes) 175.0 175.0 175.0 175.0
f‘Condensed Water (g) 221.0 289.7 2486 253.1
% CO2 12.0 10.0 10.0 10.7
%% 02 6.0 3.0 3.0 7.3
s N2 82.0 82.0 82.0 82.0
eter Volume (dscf) 101.597 114.365 111788} 109.250
ue Gas Moisture (%) 23 10.7 25 2.8
Gas Molecular Weight (Wet) (g/g-mole) 29.03 28.65 2879 28.82
[Absolute Stack Pressure (* Hg) 29.47 29.41 29.49 2945
Absolute Stack Temperature (R) 853 852 852 852
Average Gas Velocity (fsec) 50.55 46.65 47.34 48.18
Avg Flow Rate (acfm) 303,314 | 279925 | 284,031 | 289,090
[Avg Flow Rate (dscfim) [67.655 | 152,225 | 156,935 | 158,938
Isokinetic Sampliyn_gjate {%) 101.60 96.92 97.28 98.60




Appendix C: Source Sampling Data Summary & PSD Plots

Plant Name AEP Tidd Demonstration Piant
Location ESP Inlet

Train MMS5
un No. 1 2 3 Average
ate 04-12-94 | 04-13-94 | 04-14-94 -
Time Start 1850 1530 1458 -
Time Finish 2255 1917 1918 -
llOperator TIB TIB TIB -
Initial Leak Rate 0.010 0.010 0.010 -
[Final Leak Rate 0010 | 0.010 { o0.010 .
ct Dimensions (ft) 10x 10 10x10 10x 10 .
itot Tube Correction Factor (Cp) 0.84 0.84 0.84 0.84
ry Gas Meter Calibration (Yd) 1.009 1.009 1.009 1.009
ozzle Diameter (inches) 0.2460 0.2450 0.2770 -
metric Pressure ("Hg) 29.29 29.26 29.2 29.25
Static Pressure ("H20) 28 2.8 2.8 2.8
[Meter Volume (acf) 110.566| 96973} 114.507{ 107.349
[Average square root of delta p 0.7720| 0.6880f 0.6410{ 0.7003
Average delta H (" H20) 1.42 1.10 1.54 1.35
Average Stack Temperature (F) 389 387 392 389
flAverage DGM Temp (F) 76.6 67.0 82.7 75.4
Test Duration (minutes) 175.0 175.0 175.0 175.0
ndensed Water (g) 184.3 201.0 236.7 2073
% CO2 12.0 10.0 10.0 10.7
% 02 6.0 8.0 8.0 7.3
% N2 82.0 82.0 82.0 82.0
eter Volume (dscf) 107.848 96.136| 110.132! 104.705
ue Gas Moisture (%) 1.5 9.0 9.2 86
Gas Molecular Weight (Wet) (g/g-mole) 29.25 28.85 28.82 28.97
Absolute Stack Pressure (" Hg) 29.50 29.47 29.41 29.46
| Absolute Stack Temperature (R) 849 847 852 849
lAverage Gas Velocity (f/sec) 55.00 49,31 46.15 50.16
tAvg Flow Rate (acfm) 329,995 | 295,885 | 276,920 | 300,933
rAvg Flow Rate (dscfm) 187,097 | 165,286 | 153.061 168 481
[sokinetic Sampling Rate (%) 9981 101.54 98.27 99 87




Appendix C: Source Sampling Data Summary & PSD Plots

Plant Name AEP Tidd Demonstration Plant

Location ESP Inlet

Train VOST
un No. 1A 1B 2A 2B JA 3B Average
ate 04-13-94 | 04-13-94 | 04-13-94 | 04-13-94 | 04-14-94 | 04-14-94 -
ime Start 0032 0120 2235 2320 2010 2120 -
ime Finish 0112 0140 2315 0000 2050 2200 -
rator TIB TIB TIB TIB TJB TIB -
t.iﬁal Leak Rate <0.001 | <0.001 | <0001 | <0001 | <0001 | <0.001 -
inal Leak Rate <0.001 <0.001 <0.001 < 0.001 < (0.00!1 <0.001 -
enax Tube ID J0437A | 30441A | 30415A | 3040lA | 30411A | 30408A -
enax/Charcoal Tube ID 30437B | 30441B | 304158 | 30401B | 3041IB | 30408B -
ry Gas Meter Calibration (Yd) 1.000 1.000 1.000 1.000 1.000 '1.000 1.000
metric Pressure ("Hg) 29.29 29.29 29.26 29.26 29,2 29.2 29.25
r Volume (liters) 20.500 10.100 20,215 20,010 20.110 20.100 18.506
verage delta H (" H20) 1.13 1.25 1.00 1.50 1.20 1.20 1.21
verage DGM Temp (F) 66.0 66.5 61.0 65.0 80.5 75.5 69.1
1st Condenser Temp (F) . 63.5 60.5 46.5 60.0 47.0 50.5 54.7
nd Condenser Temp (F) 63.0 61.5] 59.5 47.5 47.5 52.0 55.2
‘est Duration (minutes) 40.0 20.0 40.0 40.0 40.0 40.0 36.7
% CO2 12.0 12.0 11.0 lI._O 1.0 11.0 1.3
% 02 6.0 6.0 8.0 8.0 8.0 3.0 13
Yo N2 82.0 82.0 81.0 81.0 1.0 81.0 813
ﬂMeter Volume (dsL) 20.202 9.947 20.085 19.755 19.230 19.400 18.103
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Plant Name AEP Tidd Demonstration Plant

Appendix C: Source Sampling Data Summary & PSD Piots

Location ESP Qutlet

Train Aldehyde

un No. 1 2 3 Average
ate 04-12-94 | 04-13-93 | 04-14.94 -
ime Start 1950 1500 1520 -
ime Finish 2130 1640 1655 -
tor JEH JEH JEH -
nitial Leak Rate 0.005 <0.001 0.006 -
inal Leak Rate 0.009 0.007 -
Stack Diameter (ft) 10.0 10.0 10.0 -
itot Tube Correction Factor (Cp) 084 0.84 0.84 0.84
ry Gas Meter Calibration (Yd) 0997 0997 0997 0.997
ozzle Diameter (inches) 0.2500 0.2500 0.2500 -
metric Pressure ("Hg) 2941 29.14 29.35 293
Static Pressure ("H2Q0) 1.6 1.5 1.6] 1.566667
iMeter Volume (acf) 64.455 69.285 66.305 66.682
Average square root of delta p 0.7810f 0.8370] o08310| 0.8163
Average delta H (" H20) 1.37 1.58 1.59 1.51
Average Stack Temperature (F) 389 387 388 388
Average DGM Temp (F) 87.2 83.3 99.7 90.1
Test Duration (minutes) 95.0 100.0 95.0 96.7
ICondensed Water (g) 140.5 155.2 226.6 174.1
Yo CO2 12.0 12.0 11.0 i.7
% 02 6.0 7.0 8.0 7.0
% N2 £2.0 81.0 81.0 81.3
ﬁeter Volume (dsct) 61,158 65.648 61.417 62.741
ue Gas Moisture (%) 98 10.0 14.8 [1.6
Gas Molecular Weight (Wet) (g/g-mole) 28.97 28.98 28.29 28,74
Absolute Stack Pressure (" Hg) 29.53 29.25 2947 29.42
Absolute Stack Temperature (R) 849 347 848 348
Average Gas Velocity (f/sec) 55.86 60.10 60.19 58.72
Avg Flow Rate (acfm) 263,252 { 283,205 | 283,634 | 276,697
iAvg Flow Rate (dscfm) 145,759 | 155,149 | 148,076 | 149,661
Isokinetic Sampling Rate (%) 101.78 97.51 100.61 99.97




Appendix C: Source Sampling Data Summary & PSD Plots

Plant Name AEP Tidd Demonstration Plant
Lacation ESP Outlet
Train Ammonia/Hydrogen Cyanide

un Ne. 1 2 3 Average
ate 04-12-94 | 04-13-94 | 04-14-94 -
ime Start 1803 i32s 1338 -
ime Finish 1923 1436 1508 -
rator JEH JEH JEH -
Initial Leak Rate 0.009 0.010 0.007 -
Final Leak Rate 0.007 0.014 -
Stack Diameter (ft) 10.0 10.0 10.0 -
itot Tube Correction Factor (Cp) 0.84 0.84 C.84 0.84
ry Gas Meter Calibration (Yd) G.997 0.997 0.997 0.997
ozzle Diameter (inches) ¢.2500 0.2500 0.2500 -
metric Pressure ("Hg) 29.44 29.16 29.32 29.31
IStatic Pressure ("H20) 1.5 1.4 2.0 1.6
[Meter Volume (acf) 56.125] 50.460| 60.918| 55834
[Average square root of defta p 0.8560 0.8440 0.8370 0.8490
Average delta H (" H20) 1.68 1,59 1.55 1.61
Average Stack Temperature (F) 389 389 389 389
Average DOGM Temp (F) 82.8 82.4 94.8 86.6
Test Duration (minutes) 80.0 76.0 90.0 _82.0
Condensed Water (g) 145.3 117.8 133.4 132.3
Y CO2 12.0 12.0 11.0 1.7
% 02 6.0 7.0 3.0 10
% N2 32.0 81.0 81.0 81.3
eter Volume (dscf) 53.787 47,922 56.868 52.859
ue Gas Moisture (%) 11.3 10.4 10.0 10.6
Gas Molecular Weight (Wet) (g/g-mole) 28.78 2893 28.88 28.86
Absolute Stack Pressure (" Hg) 29.55 29.26 2947 2943
[Absolute Stack Temperature (R) 849 849 849 849
Average Gas Velocity (ffsec) 62.13 60.69 60.03 60.95
Avg Flow Rate (acfm) 292,769 | 286,013 | 282,897 | 287226
Avg Flow Rate (dscfm) 159,402 155,819 155,974 157,065
Isokinetic Sampiiné Rate (%) 97.20 93.25 93.35 94.60
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Appendix C: Source Sampling Data Summary & PSD Plots

Plant Name AEP Tidd Demonstration Plant

Location ESP Qutlet
Train Anions

un No. 1 2 3 Average
ate 04-12-94 | 04-13-94 | 04-14-94 -
ime Start 1312 1148 1150 -
ime Finish 1427 1303 1313 -
rator JEH JEH JEH -
Initial Leak Rate 0.011 0.007 <0.001 -
inal Leak Rate 0.012 0.010 <0.001 -
Stack Diameter (ft) 10.0 10.0 100 -
itot Tube Correction Factor (Cp) 0.84 0.84 0.84 0.84
ry Gas Meter Calibration (Yd) 06.997 0.997 0.997 0.997
ozzle Diameter (inches) 0.2500 0.2500 0.2500 -
arometric Pressure ("Hg) 29.5 29.18 29.35 29.34
Static Pressure ("H20) 1.5 2.3 3.8 2.5
Meter Volume (acf) 53.946| 50345 s6.165] 53.485
Average square root of delta p 0.8540 0.7540 0.8370 0.8283
Average delta H (" H20) L77 1.40 1.54 1.57
[Average Stack Temperature (F) 388 390 389 389
Average DGM Temp (F) 77.0 80.1 84.0 80.4
iTest Duration (minutes) 75.0 75.0 73.0 743
Condensed Water (g) 126.5 100.2 109.2 112.0
ilter Weight Gain (g) 0.1631 0.1426 0.1348 0.1468
PNR Weight Gain (g) 0.3358 0.0454 0.1711 0.1841
% CO2 12.0 12.0 11.0 11.7
% O2 6.0 7.0 8.0 7.0
%e N2 82.0 81.0 81.0 81.3
Meter Volume (dscf) 52.370 48.022 53.520 51.304
[Particulate Meter Volume, (dscf) 167.315) 161.593| 171.804
Flue Gas Moisture (%) 10.2 9.0 8.8 9.3
Gas Molecular Weight (Wet) (g/g-mole) 28.92 29.11 29.02 2901
Absolute Stack Pressure (" Hg) 29.61 29.35 29.63 29.53
Absolute Stack Temperature (R) 848 850 849 249
Average Gas Velocity (f/sec) 61.03 56.88 59.71 59.21
Avg Flow Rate (acfm) 287610 | 268,025 | 281,375 | 279.004
Avg Flow Rate (dscfm) 159,023 | 148,613 158,097 | 155.244
[sokinetic Sampling Rate (%) 101.19 99.29 106.86 102.45
FTParticulatc Concentration (gr/dscf) 4.60E-02! 1.80E-02| 2.75E-02 3.05é-02
Particulate Concentration (Ibs/dscf) 6.57TE-06| 2.57E-06| 3.93E-0G6| 4.36E-06
iculate Emission (grams/sec) 7.90 2.88 4.69 5.16
articulate Emission (Ibs/hour) 62.73 22.87 37.24 40.95
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Appendix C: Source Sampling Data Summary & PSD Plots

C-12

Plant Name AEP Tidd Demonstration Plant

Location ESP Outlet

Train Chrome IV

lEnn No. 1 2 3 Average
ate 04-12-94 | 04-13-94 | 04-14-94 -
Time Start 1620 0840 0820 -
Ll'ime Finish 1740 1610 0945 -
@pcmtor JEH JEH JEH -
{Initial Leak Rate 0.011 <0.001 0.005 -
IFinal Leak Rate 0.015 | 0.006 ]
Stack Diameter (ft) 10.0 10.0 10,0 -
itot Tube Correction Factor (Cp) 0.84 0.84 0.84 0.84
ry Gas Meter Calibration (Yd) 09387 0.987 0.987 0.987
ozzle Diameter (inches) 0.2500 0.2500 0.2500 -
etric Pressure ("Hg) 29.5 29.26 29.38 29.38
Static Pressure ("H20) 1.5 171 1.8 1.7
IMeter Volume (acf) 49.100] 57450 s52.460{ 53.003
IAverage square root of deita p 0.6630 0.7940 0.7680 0.7417
Average delta H (" H20) 1.00 1.44 1.28 1.24
lAverage Stack Temperature (F) 388 390 389 389
verage DGM Temp (F) 79.3 73.4 66.2 72.9
est Duration (minutes) 80.0 90.0 35.0 85.0
% CO2 12.0 12.0 11.0 11.7
Y% O2 6.0 7.0 80 7.0
% N2 82.0 81.0 81.0 81.3
cter Volume (dscf) 46,901 55.090 51.184 51.058
ue Gas Moisture (%) 10.0 10.0 10.0 10.0
Gas Molecular Weight (Wet) (g/g-mole) 28.94 28.98 28.87 28.93
Absolute Stack Pressure (" Hg) 29.61 29.39 29.51 29.50
Absolute Stack Temperature (R) 848 850 849 £49
Average Gas Velocity (f/sec) 47.36 56.95 55.05 53.12
Avg Flow Rate (acfm) 223,176 | 268,365 | 259,424 | 230,322
Avg Flow Rate (dscfm) 123,718 | 147,377 | 143,169 ] 138,088
ilsokinetic SamplinJLRate {%o) 109.201  95.71 96.92 100.61




Appendix C: Source-Sampling Data Summary & PSD Plots

Plant Name AEP Tidd Demonstration Plant
Location APF Inlet
Train Aldehyde

un No. 1 2 3 Avetage
ate 04-12-94 [ 04-13-94 { 04-14-94 | -
ime Start 2025 1348 1600 -
ime Finish 0045 1538 | 2247 -
1ot RVW RVW RVW -
I[;m'ual Leak Rate 0.005 | 0012 | 0.008 -
inal Leak Rate 0.006 -
ry Gas Meter Calibration (Yd) 0.993[ 0993 0993 0993
ozzle Diameter (inches) 0.2500] 0.2500] 0.2500 -
metric Pressure (*Hg) 29.44]  29.34] 2935] 2931
[Meter Volume (acf) 63.205] 74.832] 64475 67.504
Average delta H (" H20) | 1.50 1.50 0.93 1.31
Average DGM Temp (F) 100.5 97.0 91.3 964§
Test Duration (minutes) 950/ 1100 119.0) 1080
[Condensed Water (g). 180.4| 165.2| 142.5]  162.7
% CO2 12.5 12.5 11.0 12.0
% 02 55 5.5 8.0 6.3
b N2 82.0 $2.0 81.0 81.7
Meter Volume (dscf) 58.351| 68.863] 60292| 62.502
ue Gas Moisture (%) ‘ 12.7 10.2 10.0 110§
Gas Molecular Weight (Wet) (g/g-mole) f| _ 28.66]  28.98| 28.87|  28.84
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Appendix C: Source Sampling Data Summary & PSO Plots

Plant Name AEP Tidd Demonstration Plant
Location APF Inlet
Train Ammonija/Hydrogen Cyanide

C-18

l No. i 2 3 Average
tl:c 04-12-94 | 04-13-94 | 04-14-94 .
Time Start 1810 1345 1423 -
Time Finish 1925 1455 1533 .
IOperator RVW RVW RVW -
Initial Leak Rate 0.006 0.010 0.004 .
Final Leak Rate 0008 | 0006 | 0010 -
ry Gas Meter Calibration (Yd) 0.993 1.018 1.018 1.010
ozzle Diameter (inches) 0.2500] 0.2500| 0.2500 -
arometric Pressure ("Hg) 29.44 29.14 29.35 29.31
‘Emr Volume (acf) 48.540] 47.521] 44.682] 46.914
verage delta H (" H20) 1.50 1.51 1.50 1.50
verage DGM Temp (F) 105.3 89.5 9.9 95.9
est Duration (minutes) 75.0 70.0 70.0 7.7
ndensed Water (g) 128.1 106.4 109.9 114.8
4 CO2 12.5 12.5 11.0 12.0
% 02 5.5 5.5 8.0 6.3
6 N2 82.0 2.0 31.0 31.7
Fx« Volume (dscf) 44.464) 45444) 42.772] 44227
ue Gas Moisture (%) 12.0 10.0 10.8 10.9
Gas Molecular Weight (Wet) (g/g-mole) 28.76 29.00 28.77 28.84




Appendix C: Source Sampling Data Summary & PSD Plots

Plant Name AEP Tidd Demonstration Plant
Location APF Inlet

Train Anions
Run No. i pA 3 1 Average
Date 04-12-94 | 04-13-94 | 04-14-94 | 04-15-94 .
Time Start 1315 0908 1420 1627 .
Time Finish 1415 1018 1530 1735 -
rator RVW RVW RVW RVW -
Tnitial Leak Rate 0.006 0.005 0.008 0.007 .
inal Leak Rate 0.006 0.006 0.010 -
ry Gas Meter Calibration (Yd) 1.018 1.018 0.993 0.993 1.006
ozzle Diameter (inches) 02500 0.2500] 0.2500] 0.2500 -
arometric Pressure (*Hg) 29.44 29.14 29.35 29 41 29.34
}Exeter Volume (acf) 29981] 46.758 42.764| 44870 41093
verage delta H (" H20) 1.00 1.50 1.50 1.50 1.38
verage DGM Temp (F) 952 73.8 274 87.5 86.0
est Duration (minutes) 55.0 70.0{ - 700 68.0 65.8
Condensed Water (g) 108.4 100.7 105.9 105.0
% CO2 12.5 12.5 110 11.0 118
% 02 5.5 5.5 8.0 8.0 6.8
% N2 82.0 82.0 81.0 81.0 81.5
ter Volume (dscf) 28630] 46.029| 40.330{ 42395 39.346
ue Gas Moisture (%) 0.0 10.0 10.5 10.5 7.8
Gas Molecular Weight (Wet) (g/g-mole) 30.22 29.00 28.81 28.81 29.21
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Appendix C: Source Sampling Data Summary & PSD Plots

C-20

Plant Name AEP Tidd Demonstration Plant
Location APF Injet
Train Metals

No. 1 2 3 4 Average
ate 04-12-94 | 04-13-94 | 04-14-94 | 04-15-94 -
ime Start 1322 0905 0955 2132 -
ime Finish 1417 £125 1215 2352 -
rator RVW RVW RVW RVW -
itial Leak Rate 0.012 0.012 0.010 0.010 -
inal Leak Rate 0014 0.012 -
uDry Gas Meter Calibration (Yd) 0.993 0.993 0.993 1.018 0.999
[Nozzle Diameter (inches) 0.2500 0.2500 0.2500 0.2500 -
[Barometric Pressure ("Hg) 29.44 29.14 29.35 29.41|  29.335
[Meter Volume (acf) 41375| 106315 104.156| 103282 88.782
Average delta H (" H20) 1.90 1.76 1.90 1.90 1.86
lAverage DGM Temp (F) 107.5 98.1 94.3 87.5 96.9
Test Duration (minutes) 55.0 140.0 140.0 140.0 118.3
ndensed Water (g) 158.3 118.5 266.1 181.0
% CO2 12.5 12.5 11.0 IL.0 [1.8
% 02 55 55 3.0 8.0 6.8
a N2 82.0 82.0 81.0 810 81.5
eter Volume (dscf) 37.791 97.697 97.103}1 100,141 83.183
ve Gas Moisture (%) 0.0 7.1 54 i1l 59
Gas Molecular Weight (Wet) (g/g-mole) 30.22 29.35 29.42 28.73 29.43




Appendix C: Source Sampling Data Summary & PSD Plots

Plant Name AEP Tidd Demonstration Plant
Location APF Inlet

Train M23
un No. 2 3 i Average
ate 04-13-94 | 04-15-94 | 04-15-94 .
ime Start 1803 1043 2125 .
ime Finish 2233 1550 2350 -
rator RVW RVW RVW -
itial Leak Rate 0.009 0.003 0.00% .
inal Leak Rate 0.007 0.004 0.010 -
ry Gas Meter Calibration (Yd) 0.993 0.993 1.016 1.001
ozzle Diameter (inches) 0.2500] 0.2500] 0.2500 -
metric Pressure ("Hg) : 29.14 29.41 29.4) 29.32
IMeter Volume (acf) 107555 111.103] 108.501] 109.053
Average delta H (" H20) 0.93 1.22 1.90 1.35
Average DGM Temp (F) 93,9 89.8 25.7 93.1
Test Duration (minutes) 200.0 200.0 165.0 183.3
rIOondcnsed Water (g) 327.1 267.0 7.7 200.6
% CO2 12.5 110 11.0 11.5
% 02 8.5 3.0 8.0 3.2
% N2 79.0 81.0 81.0 80.3
Meter Volume (dscf) 99.387| 104.471| 103.449] 102,435
Flue Gas Moisture (%) 13.4 10.8 0.4 8.2
|Gas Molecular Weight (Wet) (g/g-mole) 28.68 28.78 30.04 29.17
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Appendix C: Source Sampling Data Summary & PSD Plots

Plant Name AEP Tidd Demonstration Plant
Location APF Inlet

Train MM5
No. l 2 3 Average
ate 04-12-94 | 04-13-94 | 04-15-94 -
ime Start 1928 18G5 1045 -
ime Finish 0103 2230 1553 -
rator RVW RVW RVW -
ltmal Leak Rate , 0002 | 0008 | 0.006 -
inaf Leak Rate 6.010 0.005 0.006 -
ry Gas Meter Calibration (Yd) 1.018 1.018 1.018 1.018
ozzle Diameter (inches) 0.2500 0.2500 0.2500 .
arometric Pressure ("Hg) 29.44 29.14 29.41 29.33
ter Volume (act) ‘ 111.710] 104.953| 111.8101 109.491
verage delta H (" H20) 1.50 0.93 1.19 1.21
verage DGM Temp (F) 94.9 34.1 88.7 89.2
est Duration (minutes) 150.0 2000 200.0 183.3
Condensed Water (g) 256.6 231.0 248.5 2454
% CO2 12.5 12.5 11.0 120
% 02 5.5 5.5 8.0 6.3
% N2 82.0 32.0 $1.0 81.7
ter Volume (dscf) 106.875] 101.215] 107.986] 105358
ue Gas Moisture (%) 10.2 9.7 9.8 9.9
Molecular Wegi@ht (Wet) Lgl_g-molc) 28.98 29.03 28.90 28.97
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Appendix C: Source Sampling Data Summary & PSD Flots

Ptant Name AEP Tidd Demonstration Plant

Location APF Inlet

Train VOST
iRun No. 2A 2B 3A 3B 1A IB Average
Date 04-13-94 | 04-13-94 | 04-14-94 | 04-14-94 | 04-15-94 | 04-15-94 -
Tire Start 2252 2340 1642 2012 1624 1710 .
Time Finish 2332 0020 1722 2247 1704 1750 .
IOperator Rvw | Rvw | rvw | Rvw | rRvw | rvw .
Tnitial Leak Rate <0.001 | <0.001 | <0.001 | <0001 | <0.001 | <0.001 .
{Final Leak Rate <0,001 { <0.001 | <0.001 | <0.001 | <0.001 | <0.001 ;
Tenax Tube ID 30442A | 30444A | 30428A | 30404A | 30424A | 30403a .
Tenax/Charcoal Tube ID 304428 | 30444B | 30428B | 30404B | 30424B | 304038 -
ry Gas Meter Calibration (Yd) 0.982] o982} 0982 o0982| 0982 o09%2] 0982
Jarometric Pressuse ("Hg) 29.14]  20.14]  29.41]  2941] 2941] 2041 2032
{Meter Volume (liters) 20070] 20075 204t0] 2008s5{ 20.130] 20.150] 20.150
Average delta H (" H20) 1.20 1.20 1.40 1.20 1.20 1.20 1.23
Average DGM Temp (F) 82.7 36.0 980 1000 97.0{ 473 85.2
1st Condenser Temp (F) 46.7 413 50.7 477 57.7 413 49.6
land Condenser Temp (F) 50.3 48.3 57.3 55.7 60.3 51.0 53.8
Test Duration (minutes) 40.0 40,0 40.0 40.0 40.0 40.0 40.0
% CO2 12.5 12.5 1.0 110 11.0 11.0 115
% 02 5.5 5.5(. 8.0 8.0 8.0 8.0 72
% N2 82.0 82.0 81.0 810 31.0 81.0 813
[Meter Volume (dsL) 18733{ 18623] 18.707] 18.334| 18456 20303 1s.859
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Appendix C: Source Sampling Data Summary & PSD Plots

C-24

Plant Name AEP Tidd Demonstration Plant

_Location APF Outlet

Train Aldehyde

,E:::No. 1 2 3 Average
04-12-94 04-13-94 { 04-14-94 -
Time Start 1945 1345 1359 -
Time Finish 2141 1537 2041 -
[(Operator DIV DIV DIv -
itial Leak Rate <0.001 <0.001 <0.001 -
lIFinal Leak Rate < 0,001 <0,001 <0.001 -
ry Gas Meter Calibration (Yd) 1.016 1.003 £.003 1.007
ozzle Diameter (inches) 0.2500 0.2500 0.2500 -
metric Pressure ("Hg) 29.44 29.14 29.35 29.31
Volume (acf) 62.303 - 62.505 61.873 62.227
verage deita H (" H20) 0.93 0.93 0.93 0.93
verage DGM Temp (F) 106.1 101.6 108.1 105.2
'est Duration (minutes) 116.0 112.0 118.0 1153
andensed Water (g) 1334 127.5 132.7 131.2
% CO2 120 12.0 12.0 12.0
202 6.0 6.0 6.0 6.0
PaN2 82.0 82.0 82.0 82.0
eter Volume (dscf) 58.227 57.544 56.713 57.495
ue Gas Moisture (%) 98 9.5 2.9 9.7
Molecular M {(Wet) (ﬂinolc) 28.97 29.01 28.95 28.98




Appendix C: Source Sampling Data Summary & PSD Piots

Plant Name AEP Tidd Demonstration Plant
Location APF Outlet
Train Ammonia/Hydrogen Cyanide

No. 1 2 3 Average
ate 04-12-94 | 04-13-94 | 04-14-94 -
ime Start 1802 1346 1424 -
ime Finish | 1917 1515 1542 -

rator DJV DIV DIV -
l;nitial Leak Rate <0001 | 0005 | <0.001 .
inal Leak Rate <0.001 0.004 < 0.001 -
IDry Gas Meter Calibration (Yd) 1003} 1016] 1003  1.007
[Nozzie Diameter (inches) 0.2500 0.2500 0.2500 -
[Barometric Pressure ("Hg) 29.44 29.14 29.15 29.31
Meter Volume (acf) 40.628 42.319 42.829 41,925
|Average delta H (" H20) ‘ 095 0931 - 093 0.94
Average DGM Temp (F) 101.6 90.1 101.1 97.6
rl‘cst Duration (minutes) 85.0 790 780 80.7
Condensed Water (g) 100.1 874 105.1 97.5
% CO2 : 12.0 12.0 12.0 12.0
% O2 ’ 6.0 60 6.0 6.0
% N2 82.0 82.0 §2.0 82.0
ter Volume (dscf) 37.784 40.287 39.744 39.272
ue Gas Moisture (%) 11.1 9.3 11.] 10.5
Gas Molecular W(Wct) (jgginole) 28.81 29.03 28.81 28.88
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Appendix C: Source Sampling Data Summary & PSD Plots

Ptant Name AEP Tidd Demonstration Plant
Location APF Qutlet
Train Anions

C-26

lﬁm No. 1 2 3 Average
ate 04-12-94 | 04-13-94 | 04-14-94 -
Time Start 1315 0906 0953 .
ime Finish 1430 1025 1110 -
] rator DIV DIV DIV -
Initial Leak Rate <0001 { <0.001 | 0.002 .
inal Leak Rate <0001 { <0001 | 0.002 -

ry Gas Meter Calibration (Yd) 1.016 1.016 1.003 1.012
ozzle Diameter (inches) 0.2500 0.2500 0.250Q -

metric Pressure ("Hg) 2944  29.14 29.35 29.31

Volume (acf) 40.761| 42.134| 42.338] 41744

verage delta H (* H20) 0.97 10.93 0.93 0.94

verage DGM Temp (F) 99.2 89.0 100.3 96.1

est Duration (minutes) 25.0 79.0 77.0 80.3

ndensed Water (g) 97.5 93.6 91.2 94.1

% CO2 12.0 12.0 12.0 12.0

6.0 6.0 6.0 6.0

82.0 82.0 32.0 2.0

Volume (dscf) 38.569] 40.191{ 39.350[ 39.370

ue Gas Moisture (%} 10.7 9.9 9.9 10.1

Gas Molecular Weight (Wet) (g/g-mole) 2886 2896 28.96)  28.93




Appendix C: Source Sampling Data Summary & PSD Piots

Plant Name AEP Tidd Demonstration Plant
Location APF Outlet

Train Metals
un No. 1 2 3 Average
ate 04-12-94 | 04-13-94 | 04-14-94 -
ime Start 0909 0904 0952 -
ime Finish 1245 1140 1229 -
rator DIV DIV DIV -
itial Leak Rate 0.002 0.005 0.006 -
inal Leak Rate 0.002 0.003 0.004 -
ry Gas Meter Calibration (Yd) 1.003 1.003 1.016 1.007
ozzle Diameter (inches) 0.2500 0.2500 0.2500 -
metric Pressure ("Hg) 29.44 29.14 29.35 29.31
IMeter Volume (acf) 100.626| 103.896] 103.459| 102.660
Average delta H (* H20) ’ 1.46 1.40 1.40 1.42
verage DGM Temp (F) 1104 98.1 93.8 100.8
Test Duration (minutes) 138.0 156.0 157.0 150.3
“::ondensed Water (g) 1223|2362 198.7 185.7
% CO2 = 12.0 12.0 12.0 12,0
% Q2 6.0 6.0 6.0 6.0
%0 N2 82.0 820 82.0 82.0
ter Volume (dscf) 92.265 96.351 98.657 95,758
ue Gas Moisture (%) 5.9 10.4 8.7 8.3
Gas Molecular Weight (Wet) (g/g-mole) 29.44 28.90 29.10 25.15
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Appendix C: Source Sampling Data Summary & PSD Plots

Plant Name AEP Tidd Demonstration Plant

Location APF Outlet

Train M23
No. 2 3 1 Average
ate 04-13-94 | 04-15-94 | 04-15-94 -
ime Start 1800 1041 2058 -
ime Finish 2129 1541 2317 -
or DIV DIV DJIv -
ltnitiai Leak Rate <0.001 | <0.001 | <0.001 -
inal Leak Rate <0.00i < (.001 <0.001 -
ry Gas Meter Calibration (Yd) 1.016 1.003 1.003 1.007
ozzle Diameter (inches) 0.2500 0.2500 0.2500 -
arometric Pressure ("Hg) 29.14 29.41 29.41 29.32
Eﬂdﬂ Volume {acf) 111.877) 108.139| 107.633] 109.216
verage delta H (* H20) 0.93 0.96 1.90 1.26
verage DGM Temp (F) 91.0 100.6 94.3 95.3
est Duration (minutes) 229.0 193.0 139.0 187.0
ndensed Water (g) 239.2 2441 241.9 241.7
% CO2 12.0 12.0 12.0 12.0
% 02 6.0 6.0 6.0 6.0
% N2 82.0 82.0 82.0 82.0
r Volume (dscf) 106.339| 100.658} 101.556| 102.851
ue Gas Moisture (%) 9.6 103 10.1 10.0
(Gas Molecular WeiEEt {(Wet) {ﬂg-mole) 28.99 28.91 28.93 28.95
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Appendix C: Source Sampling Data Summary & PSD Piots

Plant Name AEP Tidd Demonstration Plant
Location APF Qutlet

Train MM5
un No. 1 2 3 Average
ate 04-12-94 | 04-13-94 | 04-15-94 -
ime Start 1850 1801 1040 -
ime Finish 2155 2121 1542 .
rator DIV DIV DIV -
Il;nitial Leak Rate 0.005 | <0.001 | <0.001 -
inal Leak Rate 0.001 <0.001 { <0.011 -
ry Gas Meter Calibration (Yd) 1.003 1.003 1.016 1.007
ozzle Diameter (inches) 0.2500 0.2500 0.2500 -
arometric Pressure ("Hg) 29.44 29.14 29.41 29.33
er Volume (acf) 107.349| 110.284| 106.209| 107.947
verage delta H (* H20) 0.93 0.93 0.96 0.94
verage DGM Temp (F) 111.8 100.1 94.5 162.1
est Duration (minutes) 185.0 200.0 195.0 193.3
Condensed Water (g) 2347 2288 226.9 230.}
% CO2 12.0 12.0 - 120 12.0
% 02 6.0 6.0 6.0 6.0
% N2 82.0 82.0 82.0 82.04.
ter Volume (dscf) 98.0521 101.797| 101.249| 100.366
ue Gas Moisture (%) 10.2 9.6 5.6 9.8
Gas Molecular Weight (Wet) (ﬂmole} 28.93 28.99 29.00 28.97
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Appendix C: Source Sampling Data Summary & PSD Plots

Plant Name AEP Tidd Demonstration Plant
Location APF Qutlet

Train VOST

No. 1A iB A 2B 3A 3B Average

ate 04-12-94 | 04-13.94 1 04-13-94 | 04-13-94 | 04-14-94 | 04-14-94 -

Time Start 2325 0013 2241 2324 1645 2000 -

Time Finish 0005 0053 2315 0000 1725 2040 -

or DIV DIV DIV DIV . DIV DIV -

itial Leak Rate <0.00l { <0001 § <0001 | <0.001 | <0.001 | <0.001 -

h-“mal Leak Rate <0.001 | <0001 | <0001 | <0.001 { <0.001 | <0.001 -

Tenax Tube ID 30418A | 30435A | 30414A | 30416A | 30420A | 30430A -

enax/Charcoal Tube ID 30418B | 30435B | 30414B | 30416B | 30420B | 30430B -
ry Gas Meter Calibration (Yd) 1.005 1.005 1.005 1.005 1.005 1.005 1.005
metric Pressure ("Hg) 29.44 29.44 29.14 29.14 29 41 2941 29.33
eter Volume (liters) 24.112 32.604 23.833 20.976 20.354 22.82) 24,117
verage delta H (" H20) 1.20 1.30 1.60 1.40 1.20 1.30 1.33
verage DGM Temp (F) 23.0 88.3 77.0 78.5 873 88.5 84.6
1st Condenser Temp (F) 44.3 450 50.0 50.0 46.0 44.3 46.7
ad Condenser Temp (F) 55.0 52.0 54.5 53.0 53.7 52.5 53.4
‘est Duration (minutes) , ‘ 40,0 40.0 34.0 36.0 40.0 40.0 383
% CO2 120 12.0 12.0 12.0 12.0 12.0 12.0
602 . - 60 6.0 6.0 6.0 6.0 6.0 6.0
N2 82,0 82.0 32.0 82.0 82.0 82.0 82.0
“Mﬂ.er Volume (dsL) 23.042 31.151 23.029 20.202 19.456 21.772 23.109
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Appendix C: Source Sampling Data Summary & PSD Flots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Fiots

Run ID

Plant & Unit

sampling Location
Type of Sizing Device
Run Date

Start time

REMARKS:

o ws s A% as As

Inlet 1
AEP PFBC

ESP Inlet

UWVD
4/11/94
21:30

Average Flue Gas Temperature
Pressure {(Absolute)

Flue Gas
Flue Gas
Flue Gas
Flue Gas
Flue Gas
Flue Gas

Static Pressure
Molecular Weight
Viscosity

Mean Free Path
Percent Moisture

Average Flue Gas Velocity
* Average Flue Gas Flowrate

Volume Sampled (Dry, STP)
Test Duration

Total Catch

Sampling Rate in Device
Collection Temperature
Percent Isokinetic

{Wet)

Nominal Mass Concentration

374.0
30.14
3.00
27.26
+165E~04
+446E-05
10.00
64.6894
Jo4a4z2.
174904.

26.8489
65,
+135E-02
. 720
374.0
80.9

«352E+400
+SQ3E-04

F

" Hg

"H20
1b/1b-mole
lb-sec/ft2
inch

1

fps

acfm
dscfn

dsct
nin
1ib
actm
F

%

gr/dsct
lb/dsect

1%0.0
76.56
7.620
27.2624
«246E=03
+113E-04
10.00
19.7173
8633.
4953.

. 7604
65.
.612E+03
020
1%0.¢
80.9

+805E+00

c

cm Hyg
cm H20
g/g=mole
Poise
om

%

m/s

m3 /uin
ml /amin

nl

min
g
m3/min
(o]

%

g/m3
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Appendix C: Source Sampling Data Summary & PSD Plots

Run ID : Inlet 1
Plant & Unit : AEP PFBC
sampling Location : ESP Inlet
Type of Sizing Device : UWVD
Run Date P 4/11/94
Start time : 21:30
Nominal Mass Concentration .352E+00 gr/dsct .805E+00 g/m3
.503E-04 1lb/asctf
Stage Interval Mass Maas Interval dM/d(logD)
Number Endpoint Fraction Fraction Geometric Dry,STP
{am) Less Midpoint
Than (um) (gr/dsct) (g/m3)
100.00 1.000
Rt Angle+1+2 .033 33.92 «123E-01 .2B1E~-01
11.51 987
3 .384 7.53 +367E+00 .839E+00
4.93 .583
4 «268 3.46 » 307E+0Q0 + 7T02E+Q0
2.42 «315
5 .150 1.80 .203E+00 +465E+00
1.33 . 165
6 .086 . 1.09 . 174E+00 « 399E4+Q0
.89 . 079
7 .044 ’ .79 «140E+00 .321E+00
.69 .03% '
8 .023 .61 . 704E=-01" -161E+00
.53 .013
g .008 .47 .251E-01 .575E-01
.41 .004
10 .003 .38 «123E=01 .281E-01
.34 .002
FILTER .002 .19 .112E-02 .255E-02
.10 . 000
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Appendix C: Source Sampling Data Summary & PSD Plots

Run ID : Inlet 2
Plant & Unit : AEP PFBC
Sampling Location : ESP Inlet
Type of S5izing Device : UWVD

Run Date : 4/13/94
Start time t 4: 0

REMARKS :

Average Flue Gas Temperature

Flue
Flue
Flue
Flue
Flue
Flue

Gas
Gas
Gas
Gas
Gas
Gas

Pressure (Absolute)
Static Pressure
Molecular Weight (Wet)
Viscosity

Mean Free Path
Percent Moisture

Average Flue Gas Velocity
Average Flue Gas Flowrate

Volume Sampled (Dry, STP)
Test Duration

Total Catch

Sampling Rate in Device
Collection Temperature
Percent Isokinetic

Nominal Mass Concentration

3s5.0
30.14
3.00
27.26
-166E-04
+453E-05
10.00
51.4778
308867.
174905.

20.3670
49.

. 788E-03
- 734
38s5.0
103.7

.271E+00
+3B7E=04

¥

"Hg

"H20
l1b/lb-mole
lb-~gec/fr2
inch

%

fps

actnm
dscfm

dscf
nin
1b
acfr
F

%

gr/dsct
1ib/dsct

1%6.1
76.56
7.620
27.2624
. 248E~03
+115E~04
10.00
15.6904
8747.
4953,

.5768
49.
«357E+03
.021
196.1
103.7

«619E+00

C

cm Hg
cm H20
g/g-nole
Poisge
cm

%

n/s

w3 /min
m3/min

m3

nin
ng
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Appendix C: Source Sampling Data Summary & PSD Plots

Run ID t Inlet 2
Plant & Unit : AEP PFBC
sampling Location : ESP Inlet
Type of Sizing Device : UWVD
Run Date : 4/13/94
Start time : 4: 0
Nominal Mass Concentration .271E+00 gr/dscf .619E+00 ¢g/m3
.387E-04 1lb/dsct
Stage Interval Mass Mass Interval dM/d{logD)
Number Endpoint Fraction Fraction Geometric Dry,STP
(um) Less Midpoint
Than (um) (gr/dsct) (g/m3)
100.00 1.000
Rt Angle+1+2 .022 33.83 .642E-02 «147E-01
11.44 «978
3 .280 : 7.49 .206E+00 -470E+00
4.90 . 698
4 .321 3.44 . 282E+00 .645E+00
2.41 377
5 .185 1.79 «192E+00 . 439E+0Q0
1.32 «193
6 .101 1.08 «157E+00 .35%E+00
.89 .092 ‘
7 . 053 .78 .128E+00 . 294E+00
.69 .039
8 .023 ) .60 .550E-01 .126E+00
.53 016
9 ’ .010 .47 .245E-01 .560E=-01
.41 .006
10 .006 .37 .195E-01 .445E-01
.34 . 000
FILTER . 000 .18 .228E-03 .522E-03
.10 . 000

C-36



Appendix C: Source Sampling Data Summary & PSD Plots

Run ID

Plant & Unit
sampling Location
Type of Sizing Device

Run Date

start time

REMARKS:

2% %3 S8 4% B S

Inlet 3
AEP PFBC
ESP Inlet
UWVD
4714794
0:30

Average Flue Gas Temperature
Pressure (Absolute)

Flue
Flue
Flue
Flue
Flue
Flue

Gas
Gas
Gas
Gas
Gas
Gas

Static Pressure
Molecular Weight
Viscosity

Mean Free Path
Percent Moisture

Average Flue Gas Velocity
Average Flue Gas Flowrate

Volume Sampled (Dry, STP)
Test Duration

Total Catch

Sampling Rate in Device
Collection Temperature
Percent Isckinetic

{Wet)

Nominal Mass Concentration

385.0
30.14
3.00
27.26
.166E-04
.453E-05
10.00
51.4778
308867,
174905,

21.2597
50.
«924E-03
. 751
385.0
106.0

- J04E+00
+435E-04

F

"Hg

"H20O
1b/lb-mole
lb-sec/ft2
inch

%

fps

actm
dscfm

dsct
min
1b
actm
F

X

gr/dsct
lb/dsct

196.1
76.56
7.620
27.2624
+248E-03
»115E-04
10,00
15.6904
8747.
4953.

.6021
50.
+419E+03
.021
186.1
106.0

.696E+00

C

cm Hg

cm H20
g/g=-mole
Poise
cn

%

n/s
m3/min
m3/min

m3

min
ng
mdfmin
c

%

g/m3
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Appendix C: Source Sampling Data Summary & PSD Plots

Run ID : Inlet 3
Plant & Unit : AEP PFBC
Sampling Location : ESP Inlet
Type of Sizing Device : UWVD
Run Date t 4714/94
Start time 1 0:30
Nominal Mass Concentration «304E+00 gr/dscf .696E+00 g/m3
.435E=-04 1lb/dscf
Stage Interval Masa Mass Interval dM/d (logD)
Number Endpoint Fraction Fraction Geometric Dry, STP
(um) Less Midpoint
Than - (um) (gr/dsct) {(g/n3)
100.00 1.000
Rt Angle+1+2 .020 33.63 .642E-02 .147E=-01
11.31 «980
3 «393 7.40 +324E+00 . 741E+00
4.84 587
4 .287 3.40 . 284E+00 .649E+00
2.38 300 ,
5 « 146 1.76 .171E+00 . J91E+00
1.31 154 . '
6 .081 1.07 «143E+00 . 327E+00
.88 .072
7 .042 .77 .115E+00 «263E+00
.68 .030
8 .018 .60 .491E-01 .112E+00
.52 .012
9 .007 .46 .175E=-01 .401E-01
.40 .006.
10 .003 «37 «.124E-Q1 .284E-01
.34 002
FILTER . 002 .18 .135E=02 .310E-02
.10 . 000
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Appendix C: Source Sampling Data Summary & PSD Plots

Run ID : Inlet 4

Plant & Unit : AEP PFBC

Sampling Location : ESP Inlet

Type of Sizing Device : UWVD

Run Date : 4/15/94

Start time $ 1:10
REMARKS :

Average Flue Gas Temperature
Flue Gas Pressure (Absolute)
Flue Gas Static Pressure

Flue Gas Molecular Weight (Wet)
Flue Gas Viscosity

Flue Gas Mean Free Path

Flue Gas Percent Moisture
Average Flue Gas Velocity
Average Flue Gas Flowrate

Volume Sampled (Dry, STP)
Test Duration

Total Catch

Sampling Rate in Device
Collection Temperature
Percent Isokinetic

Nominal Mass Concentration

385.0
30.14
3.00
27.26
.166E-04
.453E~05
10.00
52.4972
314983.
178369.

15.458¢9
9.
.761E~03
700
385.0
96.9

+344E+00
«492E-04

¥

NHg

*H20
1b/lb=-mole
lb-gec/ft2
inch

E 3 .
£ps
actm
dscfm

dscft
min
1lb
acfm
¥

-

gr/dsct
1b/dsct

196.1
76.56
7.620
27.2624
- 248E-03
«115E-04
10.00
16.0012
8920.
5051.

.4378
3s.
+345E+03
.020
19€6.1
96.9

+«788E+00

c

cm Hg
cm H20
g/g-nole
Poise
cm

%

m/s
m3/min
m3/min

m3
min
g
m3/min
C

%

g/m3
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Appendix C: Source Sampling Data Summary & PSD Plots

Run ID : Inlet 4
Plant & Unit :+ AEP PFBC
sampling Location : ESP Inlet
Type of Sizing Device : UWVD
Run Date t 4/15/%94
Start time : 1:10
Nominal Mass Concentration .344E+00 gr/dscf .788E+00 g/m3
.492E-04 1b/dscf
Stage Interval Mass Mass Interval dM/d(logD}
Number Endpoint Fraction Fraction Geometric Dry, STP
{um) . Less Midpoint
Than (um) {gr/dscf) (g/m3)
100.00 1.000
Rt Angle+l+2 .026 34.24 .959E~02 «219E-01
11.72 .974 X
3 «346 7.67 »324E+4+00 +741E+00
5.02 .628
4 .329 3.52 .368E+00 .B41E+00
2.47 .299
5 <161 . 1.83 «213E+00 .487E+00D
1.36 139
6 .078 1,11 «156E+00 «356E+00
.91 .060
7 .036 .80 . 112E+00 «2586E+00
«71 .024
8 014 ] .62 «434E-01 .993E-01
.55 .010
g . 006 .48 -174E-01 .398E-Q1
.42 . 005.
10 .003 .38 -129E-01 .296E=-01
.35 .002
FILTER .002 .19 .103E=02 «235E-02
.10 . 000
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Appendix C: Source Sampling Data Summary & PSD Plots

Run 1D

Plant & Unit

Sampling Location
Type of Sizing Device
Run Date

Start time

REMARKS:

e se s

(LT Y

Outlet 1
AEP PFBC
ESP Qutl
UWVD
4/11/94
20:55

Average Flue Gas Temperature
Pressure (Absolute)

Flue Gas
Flue Gas
Flue Gas
Flue Gas
Flue Gas
Flue Gas

Static Pressure
Molecular Weight
Viscosity

Mean Free Path
Percent Molsture

Average Flue Gas Velocity
Average Flue Gas Flowrate

Volume Sampled (Dry, STP)
Test Duration
Total Catch

Sampling

Rate in Device

Collection Temperature
Percent Isokinetic

(Wet)

Nominal Mass Concentration

et

382.0
29.92
3.00
27.26
.166E-04
+455E-05
10.00
61,0242
287569,
162233,

366.9a825
1006.
-123E-03
.647
382.0
94.6

. 234E~Q2
+.335E-06

F

] Hg

"H20
1b/lb=-mole
lb~sec/ft2
inch

E -

£ps

actn
dscfm

dscf
min
1b
acfm
F

L

gr/dsct
lb/dsct

194.4
76.00
7.620
27.2624
«247E~03
+.115E-04
10.00
18.6002
B144.
4594.

10.3929
10086,
«S5TE+02
.018
194.4
94.6

«536E~02

C

cm Hg
cm H20
g/g-mole
Poise
cm

%

m/s
n3/min
m3/min

m3

min

ng
m3/min
C

%

g/m3
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Appendix C: Source Sampling Data Summary & PSD Plots

Run ID : Outlet 1
Plant & Unit : AEP PFBC
Sampling Location : ESP Qutlet
Type of Sizing Device : UWVD
Run Date t 4/11/94
Start time 3 20:55
Nominal Mass Concentration .234E-02 gr/dsct .536E-02 g/m3
.335E-06 1lb/dsct
Stage Interval Mass Mass Interval dM/d(logD)
Number Endpoint Fraction Fraction Geometric Dry, STP
{um) Less Midpoint
Than (um) (gr/dsct) (g/m3)
100.00 1.000
Rt Angle+l+2 -.362 34.91 «929E~03 «213E-02
12.19 .638
3 +256 7.98 .163E-02 +373E-02
5.22 .382
4 .157 3.66 .120E~02 .274E=02
2.57 225
5 .058 1.91 .525E~03 +.120E=02
1.42 « 1656
6 .052 1.16 .707E=-03 +.162E=-02
.95 .114
7 .024 .84 »S07E-03 .116E-02
.74 .091
8 .018 +65 +382E~03 «875E-03
.57 .072
9 .021 .50 +443E-03 +101E-02
<44 .051
10 024 .40 .715E=-03 .« 164E~02
- 37 027
FILTER .027 .19 .112E-03 .257E=-03
<10 . 000
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Appendix C: Source Sampling Data Summary & PSD Plots

Run ID

Plant & Unit

Sampling Location
Type of Sizing Device
Run Date

Start time

as s *n ss B4

REMARKS:

outlet 2
AEP PFBC

ESP Outlet

UWVD
4/13/94
2:20

Average Flue Gas Temperature

Gas
Gas
Gas
Gas

Flue
Flue
Flue
Flue

Static Pressure
Molecular Weight
Viscosity

Flue Gas Mean Free Path
Flue Gas Percent Moisture
Average Flue Gas Velocity
Average Flue Gas Flowrate

Velume Sampled (Dry, STP)
Test Duration

Total Catch

Sampling Rate in Device
Collection Temperature
Percent Isckinetic

Pressure (Absolute)

(Wet)

Nominal Mass Concentration

374.0
30.14
3.00
27.26
.165E~04
.446E-05
10.00
59.6407
281050,
161253.

127.3540
347.
-422E~04
. 640
374.0
95.7

«232E~0Q2
«332E-06

F

] Hg

"H20
lb/lb-mole
lb=-sec/ft2
inch

%

fps

actm
dscim

dscf
min
1lb
actm
F

3

gr/dsct
lb/dsect

1590.0
76.56
7.820
27.2624
»246E-03
+113E=-04
1¢.00
1g8.1785
7959,
4567.

3.6067
347.
+191E+02
.018
1%0.0
$5.7

+531E-02

c

cm Hg
cm H20
g/g-mole
Poise
cm

%

m/s
m3/min
m3/min

n3

min
ng

m3 /min
c

%

g/m3
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Appendix C: Source Sampling Data Summary & PSD Plots

Run ID : Outlet 2
Plant & Unit : AEP PFBC
Sampling Location : ESP outlet
Type of Sizing Device : UWVD
Run Date : 4/13/%4
Start time : 2:20
Nominal Mass Concentration +232E-02 gr/dsct .531E-02 g/m3
-332E=06 1lb/dscf
Stage Interval Mass Mass Interval dM/d(logD)
Number Endpoint Fraction Fraction Geometric Dry,STP
- {unm) Less Midpoint
Than (um) (gr/dscf) (g/m3)
100,00 1.000
Rt Angle+1+2 .191 34.95 +486E~03 .111E=-02
12.22 .809
3 -186 8.00 -118E~02 «269E~02
5.23 .622
4 .137 3.67 .104E-02 .237E=02
2.58 .485
5 100 1.91 .893E-03 .204E-02
1.42 .385
6 .083 1.17 .111E~02 +254E-02
.96 .303
7 058 .84 .122E-0Q2 .280E~02
.74 .245
8 .054 .65 .111E=-02 -255E-02
.57 191
9 .056 ‘ .50 +.117E-02 «268E~02
.44 135
10 ' . 080 .40 +237E-02 «543E-02
«37 . 054
FILTER .054 .19 . 222E-03 .508E~03
.10 . 000
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Appendix C: Source Sampling Data Summary & PSD Piots

Run ID : Outlet 3
Plant & Unit :+ AEP PFBC
Sampling Location : ESP Outlet
Type of Sizing Device : UWVD

Run Date : 4/13/94
Start time : 23:55

REMARKS:

Average Flue Gas Temperature
Pressure (Absolute)

Flue
Flue
Flue
Flue
Flue
Flue

Gas
Gas
Gas
Gas
Gas
Gas

Static Pressure
Molecular Weight
Viscosity

Mean Free Path
Percent Moisture

Average Flue Gas Velocity
Average Flue Gas Flowrate

Volume Sampled (Dry, STP)
Test Duration

Total Catch

Sampling Rate in Device
Collection Temperature
Percent Isokinetic

(Wet)

Nominal Mass Concentration

374.0
30.14
3.00
27.26
«165E-04
«.446E-05
10.00
51.1415
240998,
138273.

194.4603
485.
+407E=-04
.699
374.0
122.0

«147E-02
.209E-06

F

HHg

"H20
lb/1b-mole
lb=-sec/ft2
inch

3

Ips

acfm
dscfm

dsct
min
lb
actm
F

3

gr/asct
1b/dsct

190.0
76.56
7.620
27.2624
«246E~0Q3
«113E~-04
10.00
15.5879
6825.
3916.

5.5071
485.
-185E+02
.020
190.0
122.¢0

+335E-02

cC

cm Hg
cm H20
g/g=-mole
Poise
cm

3

m/s
m3/min
n3/min

m3

min
ng
n3/min
c

%

g/m3
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Appendix C: Source Sampling Data Summary & PSD Plots

Run ID 1 Cutlet 3
Plant & Unit : AEP PFBC
Sampling Location : ESP Outlet
Type of Sizing Device : UWVD
Run Date : 4/13/94
Start time : 23:55
Nominal Mass Concentration +.147E-02 gr/dsct .335E-02 g/m3
.209E=-06 1lb/dscf
Stage Interval Mass Mass Interval dM/d(logD)
Number Endpoint Fraction Fraction Geometric Dry, STP
(um) Less Midpoint
Than {um) (gr/dscft) {g/m3)
100.00 1.000
Rt Angle+l+2 +171 34.18 .269E-03 .619E-03
11.68 .829
3 .086 7.64 -340E-03 . 779E-03
5- 00 -743 '
4 123 3.51 .588E-03 -135E=02
2.46 .620
5 .111 1.83 .626E=03 «143E-02
1.35 .509
.91 -409 .
7 .088 .80 .117E=02 .268E-02
.71 .321
8 .089 .62 -116E-02 «266E-02
.54 .232
9 090 .48 -117E-~-02 .268E-02
.42 .142
10 083 .38 «154E~-Q2 «352E-02
+35 .058
FILTER .Q058 .19 .158E~-03 «360E-03
.10 .000
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Appendix C: Source Sampling Data Summary & PSD Piots

Run ID

Plant & Unit

Sampling Location
Type of Sizing Device
Run Date

Start time :

REMARKS @

Outlet 4
AEP PFBC

ESP Qutlet

UWVD
4/14/94
22:28

Average Flue Gas Temperature
Pressure (Absclute)

Flue
Flue
Flue
Flue
Flue
Flue

Gas
Gas
Gas
Gas
Gas
Gas

Static Pressure
Molecular Weight
Viscosity

Mean Free Path
Percent Mcisture

Average Flue Gas Velocity
Average Flue Gas Flowrate

Volume Sanmpled (Dry,

STP)

Test Duration

Total Catch

Sampling Rate in Device
Collection Temperature
Percent Isokinetic

(Wet)

Nominal Mass Concentration

374.0
29.54
1.80
27.26
+455E-05
10.00
€1.1210
288026,
161976.

297.2570
747,

. 766E-04
707
374.0
105.6

+180E-02
.258E-06

F

I'Hg

"H20
1b/lb—-mole
lb=-mec/ft2
inch

4

fps

actn
dscfm

dscf
min
1b
actfm
F .
3

gr/dsct
lb/dsct

190.0
75.04
4.572
27.2624
«¢46E-02
.116E-04
10.00
18.6297
8157.
4587.

8.4183
747,
+347E+02
-020
190.0
105.6

.413E-02

C

cn Hg

cm H20
g/g-mole
Poise

cn

4

n/s
m3/min
m3/min

m3

min
mg

n3 /min
c

%

g/m3
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Appendix C: Source Sampling Data Summary & PSD Plots

Run ID
Plant

Sampling Location
Type of Sizing Device

Run Da
Start

& Unit

te
time

)

e w8 B2 k3 »E Wy

2

Nominal Mass Concentration

utlet 4

4/14/94
2:28

AEP PFBC
ESP Outlet
UWVD

+180E-02 gr/dsct
.258E=-06 1lb/dscf

.413E~02 g/m3

Stage Interval Mass Mass Interval dM/d (logD)
Number Endpoint Fraction Fraction Geometric Dry,STP
{(um) Less Midpoint
Than (um) (gr/dsct) {g/m3)
100.00 1.000
Rt Angle+1+2 .218 34.07 .420E-03 «961E~03
11.60 .782
3 <284 7.59 «139E-02 .318E~02
4.97 498
4 <160 3.48 «936E~03 «214E-Q2
2.44 .338
5 . 097 1.81 .675E-03 .154E-02
1.34 .241
8 + 061 1.10 -639E-~G3 .146E-Q2
.90 .180
7 .038 .79 .623E-03 +.143E-02
.70 .141
8 .036 .61 .570E-03 .130E-02
54 .106
9 .035 .47 .566E-03 .130E-02
42 .070
10 .031 .38 . 704E-03 .161E=G2
.35 .039
FILTER .039 .19 .131E-03 .300E-03
.10 . 000
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Appendix C: Source Sampling Data Summary & FSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plots

(wn olueu/poles) Jejowelq soed d
ol I

N 1O T O O | ] 1 S O I I B

L0
00+3000

-10-300°1
-10-300°2
-10-300°
,S-mooe.
-10-300°G
-10-300'9
-10-300°2
-10-300'8

-10-300°6

00+300°}

1A Gl
101d UoIeNUasUO)) SSe felusia

(xxw/B) (dQ)Bop/p

C-52



Appendix C: Source Sampling Data Summary & PSD Flots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Piots

(wn owreufposes) Jejowe|q ejored g
ol i

T I Y 1 1 | S T O N T |

10
00+3000

-£0-300°1

-€0-300°¢

-€0-400°¢

~£0-300°Y

-£0-300°G

-£0-300°9

-£0-300°2

-£0-300°8

-£0-300°6

20-300°L

€ 1Biino
10ld Uoienusouon sse jenuasyla

(£xxW/6) (dg)boip/p

C-55



Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Piots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampiing Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Piots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plats
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Appendix C: Source Sampling Data Summary & PSD Piots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plots
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Appendix C: Source Sampling Data Summary & PSD Plots
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APPENDIX D: QUALITY ASSURANCE/QUALITY
CONTROL RESULTS
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Appendix D: Quality Assurance/Quality Control Results

Table D-1
Summary of Blank Sample Results

Number of | Number
Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
Laboratory Method Blanks -
Filtered Solids, Acetone PNR
ICP-AES Metals
Aluminum 2 2 5.97-7.93 ug/g 27.6 uglz
Antimony 2 0 ND 58.6 uglg
Barium 2 1 ND-0.460 ug/g 0.697 uglg
j Beryilium 2 0 ND 0.329 ug/e
Caicium 2 2 18.4-26.6 pg/g 13.7 ug/g
|! Chromium 2 2 7.45-8.15 uglg 1.97 ug/zg
i Cobalt 2 2 7.68-8.32 uglg 5.38 uglg
Copper 2 0 ND 5.02 uglg
I} Iron 2 0 ND -
i Magnesium 2 2 29.6-53.0 pgig 96.3 nglg
l Manganese 2 2 0.490-1.99 ug/g 4.92 ugl/g
Moiybdenum 2 0 ND 3.84 uglg
{t Nickel 2 1 ND-1.04 ug/g 11.4 ug/g
| Phosphorus 2 2 7.67-15.4 uglg 7.29 uglg
{ Potassium 2 1 ND-122 ug/g 441 ugly
Silver 2 i ND-1.34 ug/g 4.43 ugly
Sodium 2 1 ND-127 uglg 30.5 uglg
Titanium 2 2 0.970-2.43 uglg 7.16 uglg
Vanadium 2 1 ND-3.71 pg/g 2.92 uglg
Laboratory Method Blanks - Nitric PNR
HICP-AES Metals
Aluminum - 1 1 0.383 mg/L 0.0523 mg/L.
i Antimony 1 0 ND 0.076 mg/L
Barium 1 1 0.00023 mg/L 0.00086 mg/L
Beryllium 1 0 0.0 mg/L 0.00051 mg/L
Calcium 1 1 0.0306 mg/L 0.0175 mg/L
Chromium 1 0 ND 0.00524 mg/L
Cobalt 1 0 ND 0.00407 mg/L
Copper 1 1 0.0100 mg/L 0.00916 mg/L
Iron 1 1 0.0506 mg/L 0.00452 mg/L
Magnesium 1 o ND 0.0479 mg/L
Manganese 1 1 0.00308 mg/L 0.00155 mg/L




Table D-1 (Continued)

Appendix D: Quality Assurance/Quality Control Results

Number of | Number
Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
Molybdenum 1 0 ND 0.00739 mg/L
| Nickel 1 1 0.00052 mg/L 0.0141 mg/L
I Phosphorus 1 1 0.810 mg/L 0.061 mg/L
Potassium 1 0 ND 0.822 mg/L
Silver 1 1 0.00497 mg/L 0.00519 mg/I, "
Sodium 1 1 0.00765 mg/L 0.0401 mg/L
" Titanium 1 1 0.00129 mg/L 0.00159 mg/L |
| Vanadium 1 0 ND 0.00454 mg/L ||
Laboratory Method Blanks - Half
I{l’-‘iltu', Filters & PNRs
lICP-AES Metals
| Aluminum 2 0 ND 2.76 ug
|| Antimony 2 0 ND 5.86 ug
’[ Barium 2 0 ND 0.0697 ug
Beryllium 2 0 ND 0.0329 ug
Calcium 2 0 ND 1.37 ug
Chromium 2 2 0.360-0.440 ug 0.197 ug  {l
Cobalt 2 2 0.140-0.230 pug 0.538 ug
- Copper 2 0 ND 0.502 ug
Iron 2 1 ND-0.190 ug - "
Magnesium 2 1 ND-0.090 ug 9.63 ug ||
Manganese 2 0 ND 0.492ug |
Molybdeaum 2 0 ND 0384 ug |
Nickel 2 2 1.01-1.08 ug 1.14 ug
Phosphorus 2 2 14.7-26.6 pg 7.29 ug
Potassium 2 0 ND 4.1 ug
Silver 2 0 ND 0.443 ug
Sodium 2 0 ND 3.05 ug
Titanium 2 2 0.150-0.370 ug 0.716 pg ||
Vanadium 2 0 ND 0.292 ug
Laboratory Method Blanks - ;ﬂ
HzOzﬂ]NO3 Impingers
ICP-AES Metals
Aluminum 2 2 0.00304-1.44 mg/L 0.0523 mg/L
Antimony 2 1 ND-0.00379 mg/L 0.076 mg/L
Barium 2 2 0.00014-0.00016 mg/L.| 0.00086 mg/L
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Appendix D: Quality Assurance/Quality Control Results

Table D-1 (Continued)

Number of

£
;

mﬁ:

Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
(| Beryilium 2 0 ND 0.000510 mg/L
| Calcium 2 2 0.0266-0.253 mg/L. | 0.0175 mg/L
il Chromium 2 0 ND 0.00524 mg/L
i| Cobalt 2 1 0-0.00206 mg/L 0.00407 mg/L
Copper 2 2 0.00358-0.0102 mg/L | 0.00916 mg/L
“ Iron 2 i ND-0.00393 mg/L 0.00452 mg/L.
Il Magnesium 2 1 ND-0.00205 mg/L. | 0.0479 mg/L
Manganese 2 2 0.00115-0.0092 mg/L { 0.00155 mg/L
‘ 'LMolybdenum 2 I ND-0.00027 mg/L 0.00739 mg/L
Nickel 2 1 ND-0.00161 mg/L. | 0.0141 mg/L
| Phosphorus 1 0 ND 0.0610 mg/L
| Potassium 2 2 0.0220.0523 mg/L | 0.822 mg/L
| Silver 2 1 0-0.00057 mg/L 0.00519 mg/L
i Sodium 2 2 0.00424-0.0654 mg/L. |  0.0401 mg/L
Titanium 2 1 ND-0.00033 wg/l. | 0.00159 mg/L
Vanadium 2 0 ND 0.00454 mg/L
[{Field Blank - Half Filter - APF
ICP-AES Metals
Aluminum 1 1 90.8 ug 2.76 ug
Antimony 1 0 ND 5.86 ug
Barium 1 1 2.35 ug 0.0697 ug
Beryilium 1 0 ND 0.0329 ug
Calcium 1 1 172 ug 1.37 ug
Chromivm 1 1 1.89 ug 0.197 ug
Cobalt 1 0 ND 0.538 ug
Copper 1 0 ND 0.502 ug
i Iron 1 1 12.7 ug -~
Magnesium 1 1 63.0 ug 9.63 ug
|| Manganese 1 0 ND 0.492 ug
fi Molybdenum 1 1 2.22 ug 0.384 ug
fi Nickel 1 1 2.06 1.14 ug
Phosphorus 1 1 33.3 pg 7.29 ug
Potassium 1 1 25.4 44.1 pug
Silver 1 1 0.003 pg 0.443 ug
Sodium 1 1 459 ug 3.05 ug
Titapinm 1 1 0.847 ug 0.716 ug
Vanadium 1 i 0.191 ug 0.292 pug
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Table D-1 (Continued)

Appendix D: Quality Assurance/Quality Control Results

Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
Field Blank - Filter &
PNR - ESP
ICP-AES Metals
Alumincm 1 1 437 pg 2,76 ug
Antimony 1 0 ND 5.86 ug
Barium 1 1 7.53 ug 0.0697 pg ||
Beryllium 1 1 0.016 ug 0.0329 ug
Calcium 1 1 661 ug 1.37 ug 4|
Chromium 1 1 5.66 ug 0.197 ug
Cobalt 1 1 0.613 ug 0.538 pg ql
Copper 1 1 1.65 ug 0.502 pug
Iron 1 1 242 ug -
Magnesium 1 1 181 ug 9.63 ug
[{ Manganese 1 1 1.96 ug 0.492 ug
| Molybdeaum 1 1 17.6 ug 0.384 g
Nickel 1 1 2.98 ug 1.14 ug
“ Phosphorus 1 i 22.4 ug 7.29 ug
u Potassium 1 1 86.4 ug 4.1 ug
Silver 1 1 0.174 ug 0.443 ug
Sodium 1 1 320 ug 3.05 ug
Titanium 1 1 26.5 g 0.716 ug
Vanadium 1 1 1.15 ug 0.292 ug n
Field Blank - H;0,/HNO; Impingers - |
{|APF
ICP-AES Metals '
Aluminum 1 1 0.0136 mg/L 0.0523 mg/L
Antimony 1 0 ND 0.076 mg/L. |
Barium 1 1 0.0004 mg/L 0.00086 mg/L |
Beryllium 1 0 ND 0.00051 mg/L |
Calcium 1 1 0.328 mg/L 0.0175 mg/L |
Chromium 1 0 ND 0.00524 mg/L ||
Cobalt 1 0 ND 0.00407 mg/L ||
Copper 1 1 0.00183 mg/L 0.00916 mg/L
Iron 1 1 0.0212 mg/L 0.00452 mg/L
Magnesium 1 1 " 0.142 mg/L 0.0479 mg/L
Manganese 1 1 0.00281 mg/L 0.00155 mg/L




Appendix D: Quality Assurance/Quality Control Results

Table D-1 (Continued)

m@l

Number of | Number
Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
Molybdenum 1 0 ND 0.00739 mg/L
Nickel 1 1 0.00229 mg/L 0.0141 mg/1.
Phosphorus 1 0 ND 0.061 mg/L
Potassium 1 0 ND 0.822 mg/L 1
| Silver 1 0 ND 0.00519 mg/L
Sodium 1 i 0.672 mg/L 0.0401 mg/L
Titanium 1 1 0.00068 mg/L 0.00159 mg/L
Vanadium 1 0 ND 0.00454 mg/L
“Field Blank - H,0,/HNO;
Impingers - ESP
ICP-AES Metals
§ Aluminum 1 1 0.0228 mg/L 0.0523 mg/L
Antimony 1 i} ND - 0.076 mg/L
Barium i 1 0.00048 mg/1 0.00086 mg/L
| Beryllium 1 0 ND 0.00051 mg/L
Calcium 1 i 0.248 mg/L 0.0175 mg/L
Chromium 1 1 0.00065 mg/L 0.00524 mg/L
Cobalt 1 I 0.00078 mg/L 0.00407 mg/L
ﬂ>Copper 1 b 0.00344 mg/L 0.00916 mg/L
i ron 1 1 0.0413 mg/L 0.00452 mg/L
i Magnesium 1 1 0.127 mg/L 0.0479 mg/L
| Manganese 1 1 0.00704 mg/L 0.00155 mg/L
Molybdenum 1 1 0.00048 mg/L 0.00739 mg/L
Nickel 1 1 0.00246 mg/L 0.0141 mg/L
Phosphorus 1 0 ND 0.061 mg/L
ILPotassium 1 1 0.484 mg/L 0.822 mg/L
i Siiver 1 o ND 0.00519 mg/L
[| sodium 1 1 0.629 mg/L 0.0401 mg/L
|| Titanium 1 1 0.00046 mg/L 0.00159 mg/L
Vanadium 1 1 0.00083 mg/L 0.00454 mg/L
[Reagent Blank - Filter & PNR
ICP-AES Metals
Aluminum 1 1 192 ug 2.76 pug
| Antimony 1 0 ND 5.86 ug
{| Barium 1 1 6.21 ug 0.0697 ug
f Beryllium 1 ) ND 0.0329 ug




Table D-1 (Continued)

Appendix D: Quality Assurance/Quality Control Resuits

Number of | Number
Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
Calcium 1 1 133 ug 1.37 ug
Chromium 1 1 3.43 pug 0.197 ug
Cobalt 1 1 0.658 ug 0.538 ug |
Copper 1 0. ND 0.502 ug ||
iron 1 1 77.5 ug - i
Magnesium 1 1 23.1 pg 9.63 ug |(
Manganese I 1 0.657 ug 0.492 ug
Molybdenum 1 1 18.2 ug 0.384 ug
Nickel 1 1 1.57 ug 1.14 ug
Phosphorus 1 1 25.8 ug 7.29 ug
Potassium 1 1 34.7 ug 44.1 ug
Silver 1 1 0.134 ug 0.443 ug
Sodium 1 1 260 ug 3.05 yg
Titanium 1 1 8.13 ug 0.716 pug
Vanadium 1 1 0.782 ug 0.292 ug
Reagent Blank - Half Filter
ICP-AES Metals m
Aluminum 1 1 90.6 ug 2.76 ug
Antimony 1 0 ND 5.86 ug

[ Barium 1 1 0.615 g 0.0657 ug ||
Beryllium I 0 ND 00329 ug |
Calcium 1 1 173 g 1372 |
Chromium 1 1 1.38 ug 0.197 ug |
Cobalt 1 1 0.366 ug 0.538 ug |l
Copper 1 0 ND 0.502 ug
Iron 1 1 6.10 ug -

I Magesiam 1 1 62.2 ug 9.63 ug “
Manganese 1 0 ND 0492 g |
Molybdenum 1 1 1.97 ug 0.384 ug |
Nickel 1 1 1.21 ug Lidpg |
Phosphorus 1 1 36.7 ug 7.29 ug
Potassium 1 1 29.3 ug 44.1 ug n
Silver 1 0 ND 0443 ug |
Sodium 1 1 460 pg 3.05ug ||
Titanium 1 1 0.909 ug 076z |
Vanadium 1 1 0.161 pg 0.292 ug




Appendix D: Quality Assurance/Quality Control Resuits

Table D-1 (Continued)

Analyte Analyzed | Detects |Compounds Detected® Limit
Reagent Blank - HNO;/H,0, Impingers '
ICP-AES Metals
Aluminum i 1 0.00891 mg/L 0.0523 mg/L
Antimony 1 0 ND 0.076 mg/L
Barium 1 1 0.00024 mg/L 0.00086 mg/L.
Beryllium 1 0 0 mg/L 0.00051 mg/L
Calcium 1 1 0.299 mg/L 0.0175 mg/L
Chromium 1 1 0.00399 mg/L 0.00524 mg/L
Cobalt 1 1 0.00348 mg/L 0.00407 mg/L
Copper 1 1 0.00127 mg/L 0.00916 mg/L
i Iron 1 1 0.0179 mg/L 0.00452 mg/L
Magnesium 1 1 0.0133 mg/L 0.0479 mg/L
Manganese 1 1 0.00141 mg/L 0.00155 mg/L
Molybdenum 1 ¢ ND 0.00739 mg/L
Nickel 1 1 0.00008 mg/L 0.0141 mg/L
Phosphorus i 0 ND 0,061 mg/L
Potassium 1 1 0.264 mg/L 0.822 mg/L
Silver 1 0 ND 0.00519 mg/L
Sodium 1 1 0.513 mg/L 0.0401 mg/L
Titanium 1 Q ND 0.00159 mg/L
Vanadium I 1 0.0002 mg/L 0.00454 mg/L
Laboratory Method Blank - Ash
ICP-AES Metails
Aluminum 2 2 5.97-7.93 ugig 27.6 pglg
Antimony 2 0 ND 58.6 pg/g
Barium 2 1 ND-0.460 pug/g 0.697 uglg
Il Beryllium 2 0 ND 0.329 ug/g
il Calcium 2 2 18.4-26.6 pglg 13.7 uglg
| Chromium 2 2 7.45-8.15 uglg 1.97 uglg
il Cobalt 2 2 7.68-8.32 uglg 5.38 ug/g
i Copper 2 0 ND 5.02 uglg
|| Iron 2 0 ND -
Magnesium 2 2 29.6-53.0 uglg 96.3 uglg
Manganese 2 2 0.450-1.99 ug/g 4,92 uglg
Molybdenum 2 0 ND 3.84 ugfg
Nickel 2 1 ND-1.04 ug/g 11.4 ug/z
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Table D-1 (Continued)

Appendix D: Quality Assurance/Quality Cantrol Resuits

e
Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit

Phosphorus 1 0 ND 729 uglzg |
Potassium 2 1 ND-122 ug/g 441 ugis
Silver 2 1 ND-1.34 pg/g 4.43 uglg
Sodium 2 1 ND-127 ug/g 30.5 uglg
Titanium 2 2 0.970-2.43 ug/g 7.16 ug/g
Vanadium 2 1 ND-3.71 ug/g 2.92 uglg

Laboratory Method Blank - Sorbent

ICP-AES Metals
Aluminum 1 0 ND -
Antimony 3 0 ND 5.86 ugig
Barium 1 1 0.014 ug/p 0.0697 ugl/g
Beryllium 1 0 ND 0.0329 ug/g
Calcium 1 1 2.29 uglg 39.8 ug/g
Chromium 1 1 0.341 pgig 0.197 ug/g
Cobalt 1 1 0.069 ug/g 0.538 pgig
Copper 1 0 ND 0.502 gl
iron 1 1 0.165 ug/g -
Magnesium i 0 ND 9.63 ugly
Manganese 1 0 ND 0.492 pug/g
Molybdenum 1 1 0.099 pug/g 0.384 ug/g
Nickel 1 1 0.75 ug/g -
Phosphorus 1 0 ND 7.29 ugly
Potassiuvm 1 1 6.51 pglg 44.1 uglg J
Silver | 0 ND 0.443 pglg
Sodivm 1 1 0.076 ug/z 3.05 uglg |
Titanium 1 1 0.09 up/g 0.716 ug/g
Vanadium 1 0 0 uglg 0.292 ug/g

Laboratory Method Blank - Service

Water

ICP-AES Metals
Aluminum 1 ) 0.148 mg/L 0.0523 mg/L
Antimony 1 1 0.0566 mg/L 0.076 mg/L
Barium 1 1 0.00151 mg/L 0.00086 mg/L
Beryllium 1 0 ND 0.00051 mg/L
Calcium 1 1 0.238 mg/L 0.0175 mg/L |
Chromium 1 0 ND 0.00524 mg/L |l
Cobalt 1 1 0.00177 mg/L 0.00407 mg/L
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Appendix D: Quality Assurance/Quality Control Results

Table D-1 (Continued)

Number of
Blanks Range of Detection
Analyzed | Detects |Compounds Detected® Limit
H Copper 1 1 0.00324 mg/L 0.00916 mg/L
1 0 ND 0.00452 mg/L
agnesium 1 1 0.019 mg/L 0.0479 mg/L.
|FManganese 1 0 ND 0.00155 mg/L
| Molybdeoum 1 1 0.00853 mg/L 0.00739 mg/L
Nickel 1 0 ND 0.0141 mg/L.
“> Phosphorus 1 0 ND 0.061 mg/L
Potassium 1 0 ND 0.822 mg/L
Silver 1 0 0 mg/L 0.00519 mg/L
Sodium 1 1 0.0198 mg/L 0.0401 mg/L
§ Titanium 1 1 0.00082 mg/L 0.00159 mg/L
i Vanadium 1 1 0.00187 mg/L 0.00454 mg/L
Field Blank - HNO3/H;0, Impingers -
AFF
ICP-MS Metals
Antimony 1 1 0.13 ug/L 0.003 g/l
Arsenic 1 1 0.09 ug/L 0.008 pug/L
| Barivm 1 1 3.57 ug/L 0.017 ug/L
I Beryllium 1 1 0.01 ug/L 0.015 ug/L
Cadmium 1 1 0.49 ug/L 0.020 pg/L
Chromium 1 1 3.7 ugll 0.020 ug/L
Cobalt 1 1 0.10 ug/L 0.003 pg/L
Copper 1 1 1.70 ug/L 0.106 pg/L
Lead 1 1 2.27 ug/L 0.016 ug/L
Manganese 1 1 2.02 ug/L 0.022 g/l
Mercury 1 1 0.01 ug/L 0.021 ug/L
Molybdeaum 1 1 0.46 ug/L 0.024 ng/L
Nickel 1 1 5.39 ug/L 0.024 pg/L
Selenium 1 0 <0.134 pg/L 0.134 pg/L
Vanadium 1 1 0.09 ug/L 0.006 pg/L
Field Blank - HNO4/H,0,
Impingers - ESP
ICP-MS Metals
Antimony 1 1 0.04 pg/L 0.003 ug/L
Arsenic 1 1 0.10 ug/L 0.008 ug/L
Barium 1 1 3.87 ug/l. 0.017 pg/L
Beryllium 1 1 0.02 pg/L 0.015 pg/L
Cadmium 1 1 0.46 pg/L 0.020 pg/L
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Table D-1 (Continued)

Appendix D: Quality Assurance/Quality Control Resuits

Number of | Number
Blanks of
Analyzed | Detects
Chromium 1 1 2.9 ug/L 0.020 pg/L
Cobalt 1 1 0.09 ug/L 0.003 ug/L
| Copper 1 1 2.04 ug/L 0.106 ug/L
Lead 1 1 1.28 ug/L 0.016 ug/L
Manganese 1 1 5.63 ug/L 0.022 ug/L
Mercury 1 1 0.05 ug/L 0.021 ug/L
I Molybdeaum 1 1 0.68 ug/l 0.024 ug/L
Nickel 1 1 1.38 ug/L 0.024 pug/L
Selenium 1 0 -<0.134 ug/L 0.134 pg/L
Vanadium 1 1 Q.10 pg/L 0.006 pg/L. |
Reagent Blank - HNO3/H,0, Impingers |
ICP-MS Metals "
Antimony 1 1 0.04 ug/L 0.003 pg/L j‘
Arsenic 1 1 0.22 ug/L 0.008 pg/L
| Barium 1 1 7.58 pg/L 0.017 pg/L
| Beryllium 1 1 0.09 ug/L 0.015 ug/L
| Cadmium 1 1 0.95 pg/L 0.020 pg/L
Chromium 1 1 3.79 ug/L 0.020 pg/L }'
Cobalt 1 1 0.05 pug/L 0.003 pg/L
Copper 1 1 1.56 ug/L 0.106 ug/L
Lead 1 1 2.11 ug/L 0.016 ug/L
Manganese 1 1 1.80 ug/L 0.022 pe/l
Mercury 1 1 2.13 ug/L 0.021 pg/L |
Molybdenum 1 1 0.47 up/L 0.024 ug/l
Nickel 1 1 0.57 ug/L 0.024 ug/L
Selenium 1 0 <0.134 ug/L 0.134 ug/l
Vanadium i 1 0.30 ug/L 0.006 pug/L
Laboratory Method Blank - Filtered
Solids
GFAAS and CVAAS Metals I
Arsenic 2 2 0.89-2.7 ugl/g 1.82 ug/g
Cadmium 1 0 ND 0.238 ug/g
Lead 1 0 ND 0.0776 uglg
Mercury 1 0 ND 0.012 ug/g
Selenium 1 1 0.121 ug/g 0.101 ug/g
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Appendix D: Quality Assurance/Quality Control Resuits

Table D-1 {Continued)

Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
lE.aboramry Method Blank - Acetone '
PNR
HGFAAS and CVAAS Metals
il Arsenic 1 1 0.296 ug/g 0.182 pg/y
| Cadmium 1 0 ND 0.783 uglg
Lead 1 0 ND 0.776 uglg
Mercury 1 1 0.015 pgle 0.024 pg/g
Selenium 1 0 ND 0.0802 ug/g
Laboratory Method Blank - Nitric PNR
GFAAS and CVAAS Metals
II Arsenic 1 0 ND 0.00214 mg/L
§ Cadmium 1 0 ND 0.00027 mg/L
Lead 1 0 ND 0.000996 mg/L
Mercury 1 0 ND 0.000033 mg/L |
| Selenium ! 0 ND 0.000592 mg/L.
Laboratory Method Blank - Half Filter
GFAAS and CVAAS Metals
Arsenic 1 1 0.144 ug 0.182 ug
Cadmium 1 0 ND 0.0783 ug
Lead 1 0 ND 0.0776 ug
I Mercury 1 1 0.002 ug 0.0048 g
i Selenium 1 1 0.066 ug 0.0802 ug
Laboratory Method Blank - Filter &
PNRs
GFAAS and CVAAS Metals
Arsenic 1 1 0.376 ug 0.182 ug
Cadmium 2 0 ND 0.0783 ug
Lead 1 0 ND 0.0776 ug
Mercury i 1 0.008 ug 0.0048 g
k:Selenium 1 0 ND 0.0802 ug
Laboratory Method Blank -
HNO3/H,0, Impingers
GFAAS and CVAAS Metals
Arsenic 1 0 ND 0.000647 mg/L
Cadmium 1 ) ND 0.000191 mg/L
Lead 1 1 0.00047 mg/L 0.00205 mg/L
Mercury 1 0 ND 0.000048 mg/L
Selenium 2 0 ND 0.00177 mg/L
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Table D-1 (Continued)

Appendix D: Quality Assurance/Quality Control Results

——— ——
Number of
Blanks
Analyte Analyzed | Detects |Compounds Detected® Limit
Field Blank - Half Filter - APF |
GFAAS and CVAAS Metals
Arsenic 1 1 0.110 ug 0.182 ug
Cadmium 1 0 ND 0.0783 ug
Lead 1 0 ND 0.0776 pg
Mercury 1 1 0.016 ug 0.0048 g
Selenium 1 1 0.113 pug 0.0802 ug
Field Blank - Filter & PNR - ESP IJ
GFAAS and CVAAS Metals I
ic 1 1 2.36 ug 0.1824g |
I Cadmivm 1 1 2.02 g 0.157 sg |
Lead 1 1 0.884 u¢ 0.0776 pg
Mercury 1 1 0.033 ug 0.0048 ug |
Selenium 1 1 0.373 ug 0.0802 ug |}
Field Blank - HzOz/I‘INO3 lmpmgers -
APF
GFAAS and CVAAS Metals
Arsenic 1 0 ND 0.000647 mgu
Cadmium 1 1 0.00054 mg/L 0.000191 mg/L
Lead 1 1 0.00168 m/L 0.00205 mg/L
fl Mercury 1 0 ND 0.00024 mg/L J‘
Selenium 1 1 0.00183 mg/L 0.00177 mg/L
Field Blank - H,0,/HNO; Impingers -
ESP |J
GFAAS and CVAAS Metals i
Arsenic 1 0 ND 0.000647 mg/L |
Cadmium 1 1 0.00047 mg/L 0.000191 mg/L
Lead i 1 0.00058 mg/L 0.00205 mg/L
Mercury 1 0 ND 0.00024 mg/L
Selenium 1 1 0.0019 mg/L 0.00177 mg/L
Reagent Blank - Half Filter %1
GFAAS and CVAAS Metals i
Arsenic 1 1 0.453 ug 0.182 g
Cadmium 1 0 ND 0.0783 ug “
Lead 1 0 ND 0.0776 ug |
Mercury 1 1 0.019 ug 0.0048 ug |‘
| Selenium 1 1 0.132 ug 0.0802 g
Mercury %I
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Appendix D: Quality Assurance/Quality Control Resuits

Table D-1 (Continued)

Number of | Number
L Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
Reagent Blank - Filter & PNR
GFAAS and CVAAS Metals
Arsenic 1 1 0.270 ug 0.182 ug
Cadmium 1 1 0.018 ug 0.0783 ug
Lead 1 1 1.17 ug 0.0776 ug
Mercury 1 1 0.022 ug 0.0048 ug
Selenium ‘ 1 1 0.127 ug 0.0802 ug
Reagent Blank - H,0,/HNO, Impingers
GFAAS and CVAAS Metals
Arsenic i 1] ND 0.000647 mg/L
Cadmium 1 1 0.00002 mg/L 0.000191 mg/L
Lead 1 1 0.00069 mg/L 0.00205 mg/L
Mercury 1 0 ND 0.00024 mg/L
Selenium 1 1 0.0014 mg/L 0.00177 mg/L
Laboratory Method Blank - KMNO,
CVAAS Metals
Mercury 1 o ND 0.000033 mg/L
Field Blank - KMNO, Impingers - APF
CVAAS Metals
Mercury 1 | 0.00018 mg/L 0.000033 mg/L
Field Blank - KMNO, Impingers - ESP
CVAAS Metals
Mercury 1 1 0.00001 mg/L 0.000033 mg/L
Reagent Blank - KMNO, Impingers
CVAAS Metals
| Mercury 1 0 ND 0.000033 mg/L
}[Lahoratory Method Blank - Ash
GFAAS and CVAAS Metals
i Arsenic 1 1 0.082 ug/g 0.118 ug/zg
Cadmium 1 1 0.060 xg/g 0.238 ug/g
Lead 3 0 ND 0.999 ugig
Mercury 1 0 ND 0.012 pugig
Selenium 2 i ND <0.31 ug/g [.01 uglg
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Table D-1 (Continued)

Appendix D: Quality Assurance/Quality Control Resuits

ot e e —

Number of | Number
Blanks of Range of Detection
Analyte Analyzed | Detects ;Compounds Detected® Limit
Laboratory Method Blank - Sorbent
GFAAS and CVAAS Metals
Arsenic 1 0 ND 0.118 ug/g
Cadmium 1 0 ND 0.0238 ug/g
Lead 1 1 0.016 ugig 0.0999 ug/g
Mercury 1 0 ND 0.012 ugig
Selenium 1 0 ND 0.101 pg/g
Laboratory Method Blank - Service
Water
GFAAS and CVAAS Metals
Arsenic | 0 ND 0.000647 mg/L
Cadmium 1 0 ND 0.00027 mg/L
Lead 1 1 0.00065 mg/L 0.0022 mg/L
Mercury 1 0 ND 0.000033 mg/L
Selenium 1 0 ND 0.00177 mg/1.
Laboratory Method Blank - Ash and
Sorbent
Anions
Chloride (Potentiometric) 2 0 O ug/g 78.1 ug/g
Fluoride (EPA 340.2) 3 3 8.40-9.21 ug/g 11.8 ug/g
Sulfur (EPA 300) 2 1 0-4.03 mg/L 0.0471 mg/L
Laboratory Method Blank - Service
Water
Anions
Chloride (EPA 300) 1 0 0 mgL 0.0281 mg/L
Fluoride (EPA 340.2) 1 1 0.0126 mg/L 0.00551 mg/l.
Sulfate (EPA 300) 1 0 0 mg/L 0.0471 mg/L
Phosphate (EPA 365.2) 1 0 ND 0.0200 mg/L
Laboratory Method Blank - Half Filter,
Filtered Solids, Filter & PNRs
Anions
Chloride (BIF) 2 ()] 0 mg/L. 0.0225 mg/I.
Fluoride (EPA 340.2) i 1 0.0144 mg/L. 0.00551 mg/L
Sulfate (EPA 300) 2 0 0 mg/L 0.0471 mg/L
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Appendix D: Quality Assurance/Quality Control Resuits

Table D-1 (Continued)

Number of | Number
Blanks of Range of Detection
Analyte Analyzed { Detects |Compounds Detected® Limit
Laboratory Method Blank - CO5/H,0,
Impingers
Anions
Chloride (EPA 300) 1 0 0 mg/l. 0.0281 mg/L
Fluoride (EPA 340.2) 2 2 *0.0126-0.0143 mg/L | 0.00551 mg/L
LSulfm (EPA 300) 2 0 0 mg/L, 0.0471 mg/L
Field Blanks - Half Filter, Filter & PNR
Anjons
Chloride (BIF) 2 2 0.062-0.401 mg/L. | 0.0225 mg/L
Fluoride (EPA 340.2) 2 2 0.0291-0.38 mg/L 0.00551 mg/L
Sulfate (EPA 300) 2 1 0-4.08 mg/L 0.0471 mg/L
Field Blanks - CO;/H,0, Impingers
Anions ‘
Chloride (EPA 300) 2 2 0.389-0.443 mg/L 0.0281 mg/L
Fluoride (EPA 340.2) 2 2 0.237-0.254 mg/l. | 0.00551 mg/L
Sulfate {EPA 300) 2 0 0 mg/l. . 0.0471 mg/L
Reagent Blank - Filter & PNR
|}Anions
Chloride (BIF) 1 1 0.278 mg/L 0.0225 mg/L.
H Fiuoride (EPA 340.2) 1 1 0.647 mg/L 0.00551 mg/L
{ Sulfate (EPA 300) 1 1 1.38 mg/L 0.0471 mg/L
Reagent Blank - CO3/H;0; Impingers
“EOIIS
W Chloride (EPA 300) 1 1 0.637 mg/L 0.0281 mg/L
§ Fluoride (EPA 340.2) 1 1 0.184 mg/L. 0.00551 mg/L.
Sulfate (EPA 300) 1 1 2.25 mg/L 0.0471 mg/L
Laboratory Method Blank - Ammonia in
Stack Gas (EPA 350.2)
Ammonia I v ] 1 | 00686mgl | 0.0156 mg/l
Field Blanks - Ammonia in Stack Gas
(EPA 350.2)
Ammonia | 2 1 2 ] 0.167-0.169 mg/L. | 0.0468 mg/L
Reagent Blank - Ammonia in Stack Gas
(EPA 350.2)
Ammonia [ 1 [ 1 | 0167mgL | 0.0468 mg/L
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Appendix D: Quality Assurance/Quality Control Results

Table D-1 (Continued)

e —— |
Number of | Number
Blanks Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit

Laboratory Method Blank - Cyanide in
Stack Gas (SW 9012) i
Cyanide ( 1 ] 0 I ND i 0.00942 mg/L
Field Blanks - Cyanide in Stack Gas
(SW 9012)
Cyanide 1 2 | 2 [ 0.0014-0.0021 mg/L | 0.00942 mg/L
Reagent Blank - Cyanide in Stack Gas
{{SW 9012)
Cyanide ot ] 1t | 00020mg/l | 0.00942 mg/L
Field Blanks - Chromium VI in Stack
Gas {Ion Chromatography
Chromium VI (KOH Impingers) 1 1 [ 1 | 0.00757mg/l | 0.0001 mg/L
Reagent Blanks - Chromium VI in Stack
Gas (Ion Chromatography)

Chromium VI (KOH Impingers) | 4 | 4 [0.00743-0.00955 mg/L| 0.0001 mg/L
Laboratory Method Blank - Total
Chromium in Stack Gas (SW 6010)
| Chromium (SW 6010) ] 1 [ 1 ] 0.00233u4g/g | 0.00273 ug/g
Field Blanks - Total Chromium in Stack
Gas (SW 6010)
Chromium (Nitric Rinse) 1 1 0.00618 mp/L 0.00524 mg/L
Chromium (KOH Impinger) 1 1 0.0221 mg/L 0.00524 mg/L.

Reagent Blank - Total Chromjum in
Stack Gas (SW 6010)

Chromium (XOH Impinger) | 1 [ 1 | 000684mg/l. | 0.00524 mg/L
Laboratory Method Blank -
Formaldehyde in Stack Gas (BIF 0011)

Formaldehyde [ 2 | o | ND | 0.50pg

Field Blanks - Formaldehyde in Stack
Gas (BIF 0011)

Formaldehyde I 2 | 2 | 5760k | 0504

Reagent Blanks - Formaldehyde in Stack
Gas (BIF 0011)

Formaldehyde I 4 | o |

Laboratory Method Blank - Volatile
Organic Compounds in Stack Gas

§

0.50 pg

Chloromethane 6 o ND 10 ng
Viny! Chloride 6 0 ND 10 ng
Bromomethane 6 0 ND 10 ng
Chloroethane 6 t] ND 10 ng
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Appendix D: Quality Assurance/Quality Control Results

Table D-1 (Continued)

Number of | Number
Blanks of Range of Detection

Analyte Analyzed | Detects |Compounds Detected® Limit
Trichlorofluoromethane 6 0 ND 10 ng
1,1-Dichloroethene 6 0 ND 10 ng

I Carbon Disulfide 6 0 ND 10 ng
ﬂ Acetone 6 0 ND 50 ng
Methylene Chioride 6 0 ND 10 ng

l trans-1,2-Dichloroethene 6 t] ND 10 ng
| 1,1-Dichlorosthane 6 0 ND 10 ng
Vinyl Acetate 6 0 ND 50 ng
||>2-Butanone 6 0 ND 50 ng
ﬂ Chioroform 6 0 ND 10ng
| 1.1,1-Trichloroethane 6 0 ND 10 ng
Carbon Tetrachloride 6 0 ND 10 ng
Benzene 6 0 ND 10 ng
1,2-Dichloroethane 6 V] ND 10 ng

“ Trichloroethene 6 0 ND 10 ng
lLl,z-Dichlmpmpm 6 0 ND 10 ng
Bromodichloromethane 6 0 ND 10 ng
trans-1,3-Dichloropropene 3 0 ND .10 ng
4-methyl-2-Pentanone 6 0 ND 50 ng
Toluene 6 0 ND 10 ng
cis-1,3-Dichloropropene 6 -0 ND 10 ng
1,1,2-Trichloroethane 6 0 ND 10 ng
H> Tetrachloroethene 6 4] ND i0 ng
| 2-Hexanone 6 0 ND 50 ng
| Dibromochloromethane 6 0 ND 10 ng
Chlorobenzene 6 0 ND 10 ng
Ethyl Benzene 6 0 ND 10 ng
m,p-Xyleae 6 0 ND 10 ng
o-Xylene 6 0 ND 10 ng
Styrene 6 0 ND 10 ng

| Bromoform 6 0 ND 10 ng
1,1,2,2-Tetrachloroethane 6 H ND 10 ng
1,3-Dichlorobenzene 6 0 ND 10 ng
1,4-Dicblorobenzene 6 0 ND 10 ng
1,2-Dichlorobenzene 6 0 ND 10 ng
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Appendix D: Quality Assurance/Quality Control Results

Table D-1 (Continued)

B T Number of [ Number
Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected?® Limit
Field Blanks - Volatile Organic
Compounds in Stack Gas
Chlorometbane 12 3 10-14 ng 10 ng
Vinyl Chioride 12 0 ND 10 ng
Bromomethane 12 0 ND 10 ng
Chloroethane 12 0 ND 10 ng
Trichlorofluoromethane 12 0 ND 10 ng
"1, 1-Dichloroethene 12 0 ND 10 ng
Carbon Disulfide 12 0 ND 10 ng
Acetone 12 0 ND 50 ng
Methylene Chioride 12 3 48-230 ng 10 ng
trans-1,2-Dichloroethene 12 0 ND 10 ng
1,1-Dichloroethane 12 0 ND 10 ng
Vinyl Acetate 12 0 ND 50 ng
" 2-Butanone 12 0 ND 50 ng
IFChloroform 12 0 ND 10 ng 4
I 1,1,1-Trichloroethane 12 0 ND 10 ng
{L Carbon Tetrachloride 12 0 ND 10 ng
Benzene 12 0 ND 10 ng
1,2-Dichloroethane 12 0 ND 10 ng
Trichloroethene 12 o ND 10 ng i
1,2-Dichloropropane 12 0 ND 10 ng
Bromodichloromethane 12 0 ND 10 ng
trans-1,3-Dichloropropene 12 0 ND 10 ng
4-methyl-2-Pentanone 12 Q ND S0 ng
! Toluene 12 1 37 ng 10 ng 1
cts-1,3-Dichloropropeae 12 0 ND 10 ng
1,1,2-Trichloroethane 12 0 ND 10 ng
Tetrachloroethene 12 0 ND 10 ng
2-Hexanone 12 0 ND 50 ng
Dibromochloromethane 12 0 ND 10 ng
Chlorobenzene 12 0 ND 10 ng
Ethyl Benzene 12 0 ND 10 ng
m,p-Xylene 12 0 ND 10 ng
o-Xylepe 12 0 ND 10 ng
Styrene 12 0 ND 10 ng
Bromoform 12 0 ND 10 ng
1,1,2,2-Tetrachloroethane 12 0 ND 10 ng
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Appendix D: Quality Assurance/Quality Control Resuits

Table D-1 (Continued)

Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
il 1,3-Dichiorobenzene 12 0 ND 10 ng
[ 1.4-Dichiorobenzene 12 0 ND 10 ng
(|l 1.2-Dichlorobenzene 12 0 ND 10 ng
“Trip Blank - Volatile Organic
Compounds in Stack Gas
|| Chloromethane 1 0 ND 10 ng
| Vinyl Chloride 1 0 ND 10 ng
Bromomethane 1 0 ND 10 ng
Chloroethane i 0 ND 10 ng
Trichlorofluoromethane 1 0 ND 10 ng
1,1-Dichlorcethepe 1 0 ND 10 ng
Carbon Disulfide 1 o ND 10 ng
Acetone 1 0 ND 50 ng
|LMethylene Chloride 1 0 ND 10 ng
trans-1,2-Dichloroethene 1 0 ND 10 ng
1,1-Dichioroethane 1 0 ND 10 ng
Vinyl Acetate 1 0 ND 50 ng
2-Butanone 1 - 0 ND . 50ng
| Chloroform 1 0 ND 10 ng
| 1,1,1-Trichloroethane 1 0 ND 10 ng
" Carbon Tetrachloride 1 0 ND 10 ng j
“ Benzene 1 0 ND 10 ng
!l 1,2-Dichloroethane 1 0 ND 10 ng
Trichloroethene { 0 ND 10 ng
{{ 1,2-Dichloropropane 1 0 ND 10 ng
| Bromodichloromethane 1 0 ND 10 ng
trans-1,3-Dichloropropene 1 0 ND 10 ng
4-methyl-2-Pentanone 1 0 ND 50 ng
Toluene 1 0 ND 10 ng
cis-1,3-Dichloropropene 1 0 ND 10 ng
1,1,2-Trichloroethane 1 0 ND 10 ng
[ Tetrachloroethene 1 4] ND 10 ng
2-Hexanone 1 0 ND 50 ng
Dibromochloromethane 1 0 ND 10 ng
Chlorobenzene 1 0 ND 10 ng
Ethyl Benzene 1 0 ND 10 ng
|| m,p-Xylene 1 0 ND 10 ng
[[ o-Xylene 1 0 ND 10 ng
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Table D-1 (Continued)

Appendix D: Quality Assurance/Quality Control Results

Number of | Number
Blanks of Range of Detection
Analyte Anaiyzed | Detects {Compounds Detected® Limit I

| Styrene 1 0 ND 10 ng

I Bromoform 1 0 ND 10 ng i
1,1,2,2-Tetrachloroethane 1 1] ND 10 ng
1,3-Dichlorobenzene 1 0 ND 10 ng
1,4-Dichlorobenzene 1 o ND 10 ng
1,2-Dichlorobenzene 1 0 ND 10 ng

Laboratory Method Blank - Semivolatile

“Com;;ounds in Stack Gas

[ "Acenaphtheae 2 0 ND 1.496.07 g ||

" Acenaphthylene 2 0 ND 0.86-3.44 ug |t

[| Anthracene 2 0 ND 0.96-3.54 ug

[| Benz(a)anthracene 2 0 ND 1.16-3.12 ug
Benzo{b)fluoranthene 2 0 ND 1.29-2.99 ug
Beazo(e)pyrene 2 0 ND 1.38-3.33 ug

| Benzo(g,h,i)perylene 2 0 NDb 1.19-3.13 ug

[| Benzo(k)fluoranthene 2 0 ND 1.40-3.19 ug

I Benzoic Acid 2 0 ND 5.18-43.22 pg
Benzyl alcobol 2 0 ND 3.52-16.84 ug |l
4-Bromophenylphenylether 2 0 ND 5.06-19.08 ug |
Butylbenzylphthalate 2 0 ND 1.874.65ug |
4-Chloro-3-methylphenol 2 0 ND 2.76-11.21 ug |l
p-Chloroaniline 2 0 ND 2.17-8.42 g |l
bis(2-Chloroethoxy)methane 2 0 ND 1.79-6.86 ug
bis(2-Chloroethyl)ether 2 0 ND 2.18-8.62 g
bis(2-Chloroisopropyl)ether 2 0 ND 1.55-5.62 ug

{| 2-Chloronaphthalene 2 0 ND 1.38-5.43 ug
2-Chlorophenol 2 0 ND 2.17-9.70 ug
4-Chlorophenylphenyiether 2 0 ND 2.64-11.00 up
Chrysene 2 0 ND 1.23-3.36 ug
Di-n-butylphthalate 2 1 1.47 pg 2.14 ug
Di-n-octyiphthalate 2 0 ND 1.07-2.02 ug
Dibenz(a,h)anthracene 2 0 ND 1.34-3.73 ug
Dibenzofuran 2 4] ND 1.00-3.94 ug
1,2-Dichlorobenzene 2 0 ND 2.18-9.25 ug
1,3-Dichiorobenzene 2 0 ND 2.08-8.85 pug
1,4-Dichlorobenzene 2 0 ND 2.03-8.61 ug
3,3-Dichlorobenzidine 2 0 ND 3.79-10.54 g
2,4-Dichlorophenol 2 0 ND 2.75-11.73 ug
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Appendix D: Quality Assurance,/Quality Control Resuits

Table D-1 (Continued)

Number of

£
;

Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
|| Diethylphthalate 2 0 ND 1.15-4.65 pg
2,4-Dimethyiphenol 2 0 ND 2.51-10.77 ug
Dimethylphthalate 2 0 ND 1.26-5.01 pg
4,6-Dinitro-2-methy!phenol 2 ) ND 7.84-29.52 ug
2,4-Dinitrophenol 2 0 ND 11.06-50.58 ug
[ 2,4-Dinitrotoluene 2 0 ND 3.59-14.20 ug
2,6-Dinitrotolueae 2 0 ND 4.96-19.61 pg
Dipheaylamine/N-Nitroso DPA 2 0 ND 2.18-8.13 pg
bis(2-Ethylhexyl)phthalate 2 1 0.90 ug 3.43 ug
Fluoranthene 2 0 ND 0.76-2.72 ug
| Fluorene 2 0 ND 1.29-5.11 ug
| Hexachlorobenzene 2 0 ND 3.58-13.40 ug
Hexachlorobutadiene 2 0 ND 4.45-18.56 g
|| Hexachlorocyclopentadiene 2 0 ND 6.52-23.24 pg
Hexachloroethane 2 0 ND 4.21-16.31 ug
Indeno(1,2,3)pyrene 2 0 ND 1.02-2.80 ug
Isophorone 2 0 ND 1.12-4.32 pg
2-Methylnaphthalene 2 0 ND 1.39-5.63 ug
4-Methylphenol/3-Methylphenol 2 0 ND 2.29-10.07 ug
2-Methyiphenol 2 0 ND 2.39-10.44 ug
“ N-Nitrosodipropylamine 2 0 ND 3.14-12.39 ug
Naphthalene 2 i 4.77 pg 0.87 ug
2-Nitroaniline 2 0 ND 3.61-13.26 ug
3-Nitroaniline 2 0 ND 4.45-17.05 ug
4-Nitroaniline 2 0 ND 3.81-14.86 ug
Nitrobenzene 2 0 ND 1.98-7.27 ug
2-Nitrophenol 2 0 ND 4.17-16.67 ug
4-Nitrophenol 2 0 ND 7.74-31.19 ug
Pentachlorophencl 2 0 ND 7.40-47.23 ug
Phenanthrene 2 0 ND " 0.97-3.52 ug
Phenol 2 0 ND 1.62-6.97 ug
Pyrene 2 0 ND 1.08-2.90 ug
1,2,4-Trichlorobenzene 2 Q ND 2.50-10.01 ug
2,4,5-Trichiorophenol 2 0 ND 3.56-14.79 ug
2,4,6-Trichiorophenol 2 0 ND 3.79-16.54 g
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Table D-1 (Continned)

Appendix D: Quality Assurance/Quality Control Results

Number of | Number
Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
Field Blanks - Semivolatile Compounds
in Stack Gas

Acenaphthene 4 0 ND 6.20-7.31 ug
Acenaphthylene 4 0 ND 3.514.14 ug
Anthracene 4 0 ND 3.714.34 pg
Benz(a)anthracene 4 0 ND 2.91-3.36 pug
Benzo(b)fluoranthene 4 0 ND 2.75-3.12 pg
Beazo(e)pyrene 4 0 ND 3.06-3.47 ug
Benzo(g,h,i)perylene 4 0 ND 2.87-3.26 ug
Benzo(k)fluoranthene 4 0 ND 2.93-3.32 ug
Benzoic Acid 4 0 ND 43.48-50.08 ug
Benzy! alcohol 4 0 ND 17.21-19.54 pg
4-Bromophenylphenylether 4 0 ND 20.00-23.42 ug
Butylbenzylphthalate 4 0 ND 4.34-5.00 ug
4-Chloro-3-methylphenol 4 0 ND 11.28-12.99 ug
p-Chloroaniline 4 0 ND 8.47-9.76 ug
bis(2-Chioroethoxy)methane 4 0 ND 6.90-7.95 ugp
bis(2-Chloroethyl)ether 4 0 ND 8.80-10.0 pug
bis(2-Chloroisopropyl)ether 4 0 ND 5.74-6.52 ug
2-Chloronaphthajene 4 Q ND 5.54-6.53 ug
2-Chlorophesnol 4 0 ND 9.91-11.26 ug-
4-Chlorophenylphenylether 4 0 ND 11.23-13.24 ug
Chrysene 4 0 ND 3.13-3.62 ug
Di-n-butylphthaiate 4 4 5.08-10.97 ug -
Di-n-octylphtbalate 4 0 ND 1.85-2.10 ug
Dibenz(a,h)anthracene 4 0 ND 3.42-3.88 ug
Dibenzofuran 4 0 ND 4,024.74 ug
1,2-Dichlorobenzene 4 0 ND 9.45-10.74 ug
1,3-Dichlorobenzene 4 0 ND 5.04-10.27 ug
1,4-Dichlorobenzene 4 0 ND 8.79-9.99 ug
3,3-Dichlorobenzidine 4 0 ND 9.84-11.35 ug
2,4-Dichlorophenol 4 0 ND 11.80-13.59 ug
Diethylphthalate 4 0 ND 4.75-5.60 ug
2,4-Dimethylphenol 4 o ND 10.84-12.48 ug
Dimethylphthalate 4 0 ND 5.11-6.02 ug
4,6-Dinitro-2-methylphenol 4 H ND 30.94-36.22
2,4-Dinitrophenol 4 0 ND 51.62-60.84 ug
2,4-Dinitrotoluene 4 0 ND 14.49-17.08 ug
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Table D-1 (Continued)

V
Blanks of Range of Detection
Analyte Analyzed | Detects jCompounds Detected?® Limit
2,6-Dinitrotoluene 4 0 ND 20.01-23.58 ug
Diphenylamine/N-Nitroso DPA 4 ) ND 8.52-9.97 ug
bis(2-Ethylhexyl)phthalate 4 2 2.54-3.51 3.40-3.69 ug
} Fluoranthene 4 0 ND 2.85-3.34 ug
[ Fluorene a 0 ND 5.22-6.15 ng
Hexachlorobenzene 4 0 ND 14.04-16.44 ug
Hexachlorobutadiene 4 0 ND 18.67-21.50 ug
|| Hexachlorocyclopentadiene 4 0 ND 23.72-27.96 ug
| Hexachloroethane 4 0 ND 16.66-18.92 ug
Indeno(1,2,3)pyrene 4 0 ND 2.57-2.91 ug
u Isophorone 4 0 ND 4.34-5.00 ug
2-Methylnaphthalene 4 0 ND 5.67-6.53 ug
4-Methylphenol/3-Methylphenol 4 0 ND 10.29-11.69 ug
2-Methylphenol 4 0 ND 10.66-12.11 ug
N-Nitrosodipropylamine 4 0 ND 12.66-14.38 ug
{l Naphthalene 4 1 31.39 ug - 3.524.05 g
i 2-Nitroaniline 4 0 ND 13.53-15.95 ug
f 3-Nitroaniline 4 0 ND 17.40-20.51 g
f 4-Nitroaniline 4 0 . ND 15.17-17.88 ug
i Nitrobenzene 4 0 ND 7.31-8.42 pg
2-Nitrophenol 4 ) ND 16.78-19.32 pug
H 4-Nitrophenol 4 0 ND 31.83-37.52 pg
| Pentachlorophenol 4 i) ND 49.50-57.96 pg
{| Phenanthrene 4 0 ND 3.69-4.33 ug
{| Phenol 4 ) ND 7.12-8.09 ug
Pyrene 4 ) ND 2.71-3.12 pg
I 1,2,4-Trichlorobenzene 4 0 ND 10.08-11.60 ug
| 2.4,5-Trichloropheaol 4 0 ND 15.09-17.79 ug
' 2,4,6-Trichlorophenol 4 ) ND 16.87-19.89 ug
Trip Blank - Semivolatile Compounds in
Stack Gas
Acenaphthene 1 ] ND 3.96 ug
Acenaphthylene 1 0 ND 2.25 ug
Anthracene 1 0 ND 2.18 ug
Benz{a)anthracene 1 0 ND 1.53 ug
L‘ Benzo(b)fluoranthene i g ND 1.52 ug
Benzo(e)pyrene 1 0 ND 1.66 ug
Benzo(g,h,i)perylene 1 0 ND 1.59 ug
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Appendix D: Quality Assurance/Quality Control Resuits

| Number of| Number -
Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
Benzo(k)fluoranthene 1 0 ND 1.56 ug
Benzoic Acid 1 0 ND 21.82 ug
Benzy! alcohol 1 0 ND 10.57 ug
4-Bromophenylphenylether 1 0 ND 10.36 ug
Butylbenzylphthalate 1 0 ND 2.73 ug
4-Cbloro-3-methylphenol 1 0 ND 7.99 ug
p-Chloroaniline l 0 ND 5.48 ug
bis(2-Chloroethoxy)methane 1 0 ND 5.40 ug
| bis(2-Chloroethyl)ether 1 0 ND 6.32 ug
bis(2-Chloroisopropyl)ether 1 0 ND 4.82 ug
2-Chloronaphthalene 1 o ND 3.54 ug
2-Chlorophenol 1 0 ND 5.70 ug
| 4-Chlorophenylphenylether 1 0 ND 6.62 ug
ILChrysme 1 0 ND 1.64 ug
| Di-n-butylphthalate 1 1 7.32 ug -
| Di-n-octylphthalate 1 0 ND 1.17 ug
{| Dibenz(a,h)anthracene 1 0 ND 1.88 ug
Dibenzofuran 1 0 ND 2.56 ug
1,2-Dichlorobenzene 1 0 ND 5.65 ug
1,3-Dichlorobenzene 1 0 ND 5.35 pg
1,4-Dichlorcbenzene 1 0 ND 5.20 ug
3.3-Dichlorobenzidine 1 0 ND 5.10 ug
2,4-Dichlorophenol 1 Q ND 7.25 pug
I Diethylphthalate 1 0 ND 3.05 ug
2,4-Dimethylphenol 1 o ND 7.07 ug
Dimethylphthalate 1 0 ND 3.32 ug
4,6-Dinitro-2-methyipbenol i 0 ND 14.95 ug
2,4-Dinitrophenol 1 0 ND 26.89 ug
2,4-Dinitrotolusne 1 0 ND 8.79 ug
2,6-Dinitrotoluene 1 0 ND 12.73 ug
Diphenylamine/N-Nitroso DPA 1 0 ND 5.33 ug
bis(2-Ethylhexyl)phthalate 1 0 11.13 ug -
Fluoranthene 1 0 ND 1.54 ug
Fluorene 1 o ND 3.40 ug
Hexachlorobenzene 1 0 ND 7.42 ug
Hexachlorobutadiene 1 Q ND 10.46 ug
" Hexachlorocyclopentadicne 1 0 ND 12.17 g
{| Hexachloroethane 1 0 ND 11.17 ug
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Table D-1 (Continued)

Number of | Number
Blanks of Range of Detection
Analyte Analyzed { Detects |Compounds Detected” Limit
{i Indeno(1,2,3)pyrene 1 0 ND 1.39 ug
I Isopborone 1 0 ND 3.54 ug
2-Methylnaphthalene 1 0 ND 3.62 ug
4-Methylphenol/3-Methylphenol 1 0 ND 6.41 ug
2-Methyiphenol 1 0 ND 6.89 ug
N-Nitrosodipropylamine 1 0 ND 9.96 ug
Naphthalene 1 0 ND 2.28 ug
‘ 2-Nitroaniline 1 0 ND 11.19 g
| 3-Nitroaniline 1 0 ND 10.92 ug
{{ 4-Nitroaniline ! 0 ND 9.64 ug
Il Nitrobenzene 1 0 ND 6.07 ug
il 2-Nitrophenol 1 0 ND 10.79 ug
i 4-Nitrophenol ] 0 ND 23.71 g |
Il Pentachlorophenol 1 0 ND 18.79 ug
Phenanthrene 1 0 ND 2.23 ug
Phenol 1 0 ND 4.73 ug
Pyrenc 1 0 ND 1.57 ug
u? 1,2,4-Trichlorobenzene 1 0 ND 6.46 ug
2,4,5-Trichlorophenol 1 0 ND 9.43 ug
2,4,6-Trichlorophenol 1 0 ND 9.82 ug
Laboratory Method Blank - Semivolatile
Compounds in Ash
Acenaphthene 1 0 ND 0.0161 pug/g
Acenaphthylene I 0 ND 0.0219 ug/g
|| Anthracene 1 0 ND 0.0180 ug/g
| Benz(a)anthracene 1 0 ND 0.0116 uglg
| Beaz(a)pyrene { 0 ND 0.0180 pg/g
| Benzo(b)fluoranthene 1 0 ND 0.0320 ug/g
l Benzo(g,h,i)perylene 1 0 ND 0.0185 uglg
Benzo(k)fluoranthene 1 g ND 0.0273 ug/g
LT Benzoic Acid 1 0 ND 0.0997 ug/g
Benzyl alcohol 1 0 ND 0.0480 pug/g
4-Bromophenylphenylether i 0 ND 0.0203 ug/g
Butylbenzylphthalate 1 0 ND 0.0250 ug/g
4-Chioro-3-methylphenol 1 0 ND 0.0153 ug/g
p-Chioroaniline 1 ¢] ND 0.0327 ug/g
bis(2-Chloroethoxy)methane 1 0 ND 0.0111 pgig
bis(2-Chloroethyl)ether 1 0 ND 0.0155 ug/g
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Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected?® Limit
bis(2-Chloroisopropyl)ether 1 0 ND 0.0190 ug/g
" 2-Chloronaphthalene 1 0 ND 0.0300 ug/g
2-Chlorophenol 1 0 ND 0.0109 ug/g
|E4~Ch.lorophenylphenylether 1 0 ND 0.0244 pg/g
|| Chrysene 1 0 - ND 0.0195 pg/g
| Di-n-butylphthalate 1 0 ND 0.0103 pg/g
Di-n-octylphthalate 1 0 ND 0.0194 ug/g
“:Dibenz(a,h)a.nthmene 1 0 ND 0.0228 ug/g
[| Dibenzofuran 1 0 ND 0.0130 ug/g
{| 1,2-Dichlorobenzene 1 0 ND 0.0214 uglg
I' 1,3-Dichlorobenzene 1 0 ND 0.0237 ug/g
1,4-Dichlorobenzene 1 0 ND 0.0236 ug/g
3,3-Dichlorobenzidine 1 0 ND 0.0363 ug/g
2,4-Dichlorophenol 1 0 ND 0.0194 ug/g
Diethylphthalate 1 0 ND 0.0123 ug/g
2,4-Dimethylphenol 1 0 ND 0.0423 ug/g
Dimethylphthaiate 1 0 ND 0.0157 pg/g
|| 4,6-Dinitro-2-methylpheaol 1 0 ND 0.0244 ug/g
il 2,4-Dinitrophenol 1 0 ND 0.0863 ug/g
Il 2.4-Dinitrotoluene 1 0 ND 0.0256 ug/g
| 2,6-Dinitrotolusne 1 0 ND 0.0350 uglg
Diphenylamine/N-Nitroso DPA 1 0 ND 0.0255 ug/g
bis(2-Ethylhexyl)phthalate 1 0 ND 0.0547 ug/g
Fluoranthene 1 0 ND 0.0142 pg/g
Fluorepe 1 0 ND 0.0115 ug/g
Hexachlorobenzene 1 0 ND 0.0176 ug/g
Hexachlorobutadiene 1 0 ND 0.0219 ugl/g
Hexachlorocyclopentadiene 1 0 ND 0.0547 ug/g
Hexachioroethane 1 0 ND 0.0333 ug/g
Indeno(1,2,3)pyrene 1 0 ND 0.0160 ug/g
Isophorone 1 Q ND 0.0101 ug/g
2-methylnaphthalene 1 0 ND 0.0202 ug/g
4-Methylphenol/3-Methylphenol 1 0 ND 0.0413 pg/g
2-Methyiphenol 1 0 ND 0.0263 ug/g
N-Nitrosodipropylamine 1 0 ND 0.0262 uglg
Naphthalene 1 0 ND 0.0223 ug/g
2-Nitroaniline 1 0 ND 0.0266 pgig
3-Nitroaniline 1 0 ND 0.0107 ugig
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Table D-1 (Continued)

Number of | Number
Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
4-Nitroaniline 1 0 ND 0.0200 pg/g
Nitrobenzene 1 0 ND 0.0130 ug/g
2-Nitropheaol 1 0 ND 0.0142 ug/g
4-Nitrophenol 1 0 ND 0.0210 ug/g
Pentachloropbenol 1 0 ND 0.00640 ug/g
| Phenanthrene 1 0 ND 0.0185 ug/g
Phenol 1 0 ND 0.0337 ugle
Pyrene 1 0 ND 0.0154 ug/g
1,2,4-Trichlorobenzene 1 (4] ND 0.00640 ug/zg
2,4,5-Trichiorophenol 1 o ND 0.0195 pug/g
f 2.4,6-Trichlorophenoi i 0 ND 0.0162 ug/g
Laboratory Method Blank - PAHS in
Stack Gas
Naphthalene 2 2 43.1-115 ng -
2-Methylnaphthaleae P 2 12.6-210 ng -
Acenaphthene 2 2 2.1-309 ng -
2-Chloronaphthalene 2 0 ND 0.07-0.09 ng
Acenaphthylene 2 2 0.69-2.6 ng -
Fluorene 2 2 8.3-86.8 ng -
Phenanthrene 2 2 33.4-59.6 ng -
Anthracene 2 2 1.5-1.6 ng -~
Fluoranthene 2 2 5.5-11.4ng -~
Pyrene 2 2 4.7-13.3 ng -
Benzo(a)anthracene 2 2 0.56-0.67 ng -
lr Chrysene 2 2 1.1-1.4 ng -
| Perylene 2 2 0.13-0.40 ng -
Benzo(b)flucranthene 2 2 1.4-1.8 og -
Benzo(k)fluoranthene 2 2 0.41-0.83 ng -
Benzo(a)pyrene 2 2 0.56-0.77 ng -
Benzo(e)pyrene 2 2 1.3-2.6 ng -
Beazo(g ,h,i)perylene 2 2 2.7-3.2 ng -
Indeno(1,2,3-cd)pyrene 2 2 1.0-1.4 ng -
Dibenz(a,hjanthracene 2 2 0.34-0.54 ng -
Field Blanks - PAHs in Stack Gas
{| Naphthalene 4 4 33.0-1050 ag -
2-Methylnaphthalene 4 4 11.4-110 ng -
“7Aceuaphthene 4 4 2.1-29.5 ng -
Il 2-Chloronaphthalene 4 3 0.06-0.38 ng 0.08 ng
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——— e —
Number of | Number
Blanks of Range of
Analyte Analyzed | Detects {Compounds Detected® Limit

" Acenaphthalene 4 4 0.60-4.4 ng -

n Fluorene 4 4 7.9-17.9 ng - B
Phenanthrene 4 4 35.8-54.9 ng -
Anthracene 4 4 1.2-2.6 ng -
Fluoranthene 4 4 5.5-20.0 ng -
Pyrene 4 4 4.1-13.7 ng -
Benzo{a)anthracene 4 4 0.47-3.7 ng -
Chrysene 4 4 0.75-10.0 ng -

| Peryleae 4 3 0.16-1.5 0.5 ng

{| Benzo(b)fluoranthene 4 4 1.2-12.3ng -

| Benzo(k)fluoranthene 4 4 0.24-3.6 ng -

" Beazo(a)pyrene .4 4 0.47-4.7 ng -

LBenzo(e)pyrene 4 4 1.8-9.3 ng - ql
Benzo{g,h,i)perylene 4 4 2.0-11.4 ng -
Indeno(1,2,3-cd)pyrene 4 4 0.77-6.2 ng -
Dibenz(a,h)anthracene 4 1 1.5 0.09-0.9 ng

Trip Blank - PAHs in Stack Gas
Naphthalene 2 2 '29.1-49.6 ng -

i 2-Methylnaphthalene 2 2 8.9-34.0 ng -
Acenaphthene 2 2 1.7-8.9 og -
2-Chloronaphthalene 2 0 ND 0.30.9ng
Acepaphthalene 2 1 2.2 ng 0.8 ng
Fluoreae 2 2 0.66-23.5 ng -
Phenanthrene 2 2 2.8-129 ng -
Anthracene 2 1 4.3 ng 0.8 ng

[ Fiuorantheae 2 2 1.3-15.3 ng -
Pyrene 2 2 2.6-7.6 ng -
Benzo(a)anthracene 2 2 0.25-0.64 ng -
Chrysene 2 2 0.34-1.5 ng -
Peryiene 2 1 0.21 ng 1.3 ng
Benzo(b)luoranthene 2 2 0.53-20ng -
Benzo(k)fluoranthene 2 2 0.19-0.59 ng -
Benzo{a)pyrene 2 1 0.77 ng 1.1 ng
Benzo(e)pyrene 2 2 0.81-3.3 ng -
Benzo(g,h,i)perylene 2 2 29ng -
Indeno(l,2,3-cd)pyrene 2 2 0.85-1.5ng -
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Table D-1 (Continued)

‘ Analyte Analyzed | Detects |Compounds Detected? Limit
{ Dibenz(a,b)anthracene 2 1 0.28 ng 2.1ng
HLaboratory Method Blank -

Dioxins/Furans in Stack Gas §
2,3,7,8-TCDF 2 0 ND 0.005-0.006 ng
2,3,7,8-TCDD 2 1 0.009 ng 0.006 ng
1,2,3,7,8-PeCDF 2 0 ND 0.006 L
2,3,4,7,8-PeCDF 2 0 ND 0.006
1,2,3,7,8-PeCDD 2 0 ND 0.01 ng
1,2,3,4,7,8-HxCDF 2 2 0.007-0.01 ng ~ |
1,2,3,6,7,8-HxCDF 2 0 ND 0.006-0,008 ng
2,3,4,6,7,8-HxCDF 2 1 0.01 ng 0.008 ag
1,2,3,7,8,9-HxCDF 2 0 ND 0.008-0.01 ng

{| 1.2,3,4,7,8-HxCDD 2 0 ND 0.01-0.02 ng
1,2,3,6,7,8-HxCDD 2 0 ND 0.01-0.02 ng

H 1,2,3,7,8,9-HxCDD 2 0 ND 0.01-0.02 ng

i 1,2,3,4,6,7,8-HpCDF 2 1 0.008 ng 0.009 ng

i 1.2,3,4,7.8,9-HpCDF 2 0 ND 0.01-0.02 ng
1,2,3,4,6,7,8-HpCDD 2 1 0.008 ng 0.02 ng
OCDF 2 0 ND 0.020g |

) 2 2 0.03-0.04 ng - ||

Field Blanks - Dioxins/Furans in Stack u

Gas
2,3,1,8-TCDF 3 1 0.004 ng 0.002-0.006 ng |
2,3,7,8-TCDD 3 0 ND 0.002-0.007 ng |
1,2,3,7,8-PeCDF 3 1 0.01 ng 0.002-0.005 ng
2,3,4,7,8-PeCDF 3 ) ND 0.002-0.006 ng

H 1,2,3,7,8-PeCDD 3 ) ND 0.004-0.01 ng
1,2,3,4,7,8-HxCDF 3 1 0.03 ng 0.002-0.009 ng
1,2,3,6,7,3-HxCDF 3 1 0.008 ng 0.002-0.007 ng
2,3.4,6,7,8-HxCDF 3 3 0.006-0.01 ng -
1,2,3,7,8,9-HxCDF 3 0 ND 0.002-0.01 ng
1,2,3,4,7,8-HxCDD 3 0 ND 0.004-0.02 ng
1,2,3,6,7,8-HxCDD 3 1 0.01 ng 0.003-0.01 ng
1,2,3,7,8,9-HxCDD 3 1 0.007 ng 0.003-0.02 ng
1,2,3,4,6,7,8-HpCDF 3 3 0.005-0.03 ng -
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Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected® Limit
1,2,3,4,7,8,9-HpCDF 3 0 ND 0.004-0.02ng |
1,2,3,4,6,7,8-HpCDD 3 2 0.01-0.04 ng 0.004ng |l
OCDF 3 1 0.09 ng 0.005-0.04 ng
OCDD 3 3 - 0.01-0.17 ng -
Trip Blank - Dioxins/Furans in Stack
Gas
2,3,7,8-TCDF 1 0 ND 0.003 ng
2,3,7,8-TCDD 1 0 ND 0.004 ng
1,2,3,7,8-PeCDF 1 0 ND 0.003 ng
| 2.3.4,7,8pecOF 1 0 ND 0.003 ng
1,2,3,7,8-PeCDD 1 0 ND 0.004 ng
1,2,3,4,7,8-HxCDF 1 1 0.004 ng -
1,2,3,6,7,8-HxCDF 1 0 ND 0.003 ng
2,3,4,6,7,8-HxCDF 1 1 0.006 ng -
1,2,3,7,8,9-HxCDF 1 0 ND 0.005 ng
1,2,3,4,7,8-HxCDD 1 0 ND 0.007 ng
1,2,3,6,7,8-HxCDD 1 0 ND 0.006 ng
i 1,2,3,7,8,9-HxCDD 1 0 ND 0.006 ag
il 1,2,3,4,6,7,8-HpCDF 1 0 ND 0.004ng i
| 1.2.3,4,7,8,9-HpCDF 1 0 ND 0.007 ng
1 1,2,3,4,6,7,8-HpCDD 1 0 ND 0.008 ng
OCDF - 1 0 ND 0.01 ng
OCDD 1 1 0.01 ng -
Laboratory Method Blank -
Dioxins/Furans in Ash
il 2.3,7,8-TCDF 1 1 0.09 pgig -
2,3,7,8-TCDD 1 0 ND 0.1 pg/g
1,2,3,7,8-PeCDF 1 0 ND 0.1 pg/g
2,3,4,7,8-PeCDF 1 0 ND 0.1 pg/g
1,2,3,7,8-PeCDD 1 0 ND 0.2 pg'g
1,2,3,4,7,8-HxCDF 1 0 ND 0.1 pg/g
1,2,3,6,7,8-HXxCDF 1 0 ND 0.09 pg/g
2,3,4,6,7,8-HxCDF 1 1 0.29 pg/g -
1,2,3,7,8,9-HxCDF 1 0 ND 0.1 pg/g
1,2,3,4,7,8-HxCDD 1 0 ND 0.2 pg/g
1,2,3,6,7,8-HxCDD 1 0 ND 0.2 pg/g
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Table D-1 (Continued)

Number of | Number
Blanks of Range of Detection
Analyte Analyzed | Detects |Compounds Detected?® Limit
1,2,3,7,8,9-HxCDD 1 0 ND 0.2 pg/g
1,2,3,4,6,7,8-HpCDF 1 1 0.16 pg/g -
1,2,3,4,7,8,9-HpCDF 1 0 ND 0.2 pg/g
1,2,3,4,6,7,8-HpCDD 1 0 ND 0.2 pg/g
“ OCDF 1 1 0.41 pg/g -
“ oCDD 1 1 0.40 pg/g - |

* All analytes reporting a detectable analytical signal have been reported. Analytes detected
at levels below the stated detection limit are presented for information only and are not
considered valid for the assessment of blank or background contamination,

ND = Not detected.
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Appendix D: Quality Assurance/Quality Control Resuits
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Appendix D: Quality Assurance/Quality Control Results

'$9A123(qo pajwss o) 190w J0u Op Y S)|Nsas uostoald pue Lowsncow Sumeoipw Jey veg = O

PRSP 0N = (N
o|qenopes JoN = DN

*ojqudtjdde JoN = ¥N

— - ——— -
58 36 06 i os SUITUIQOIOTIL LT =
8t 65 Y, 11§ 0§ auaifg
91 68 9 ur-s 0§ fousg |
2N ort | an oLI-¥ 06 fousydasojyomag ||
£ ¥l I'e I 08 tousydoann-y Jf
s 101 ol ofz-a Of1 sunuei{dosdiposonu-N
1 % 7 6£1-6€ 0§ suanIUI-p*T
(and %} | T-0SW | TS | (L4020 %) | (@d %) | 1asSW | 1SN | (Gasexoy &) | (a4 %)
Lwanday | vomaay PAInSEIN MOH JIPUTEIN ] VRIDIINSEIJA]
woprag | (Arasoday a) | Lmanady | woppesg | (ssaedey %) supRiq0
PSR fxmyy | adumg upny | pamseagy £xemay
paanseapy paanswpy

(panunuo)) 7-a AqeL,

D-51



Appendix D: Quality Assurance/Quaiity Controf Resuits

Table D-3
Surrogate Spike Data
Range of Number
Objective| Recovery! Number | Qutside
Measurement Parameter How Measured (% Rec) | (% Rec) | Analyzed| Objective
Volatile Organics in Vapor Precision - NA
Phase - APF Inlet Accuracy - Surrogate Spike Recovery
1,2-Dichloroethane-~d4 51-145 | 92-104 6 0
Toluene d-8 71122 | 9099 6 0
4-Bromofluorobenzene 60-128 87-96 6 o
Volatile Organics in Vapor Precision - NA
Phase - APF OQutlet Accuracy - Surrogate Spike Recavery ,
1,2-Dichioroethane-d4 51-145 | 73-104 6 0
Toluene d-8 77-122 87-98 6 0
4-Bromofluorobenzene 60-128 82-94 6 0
Volatile Orgauics in Yapor Precision - NA
Phase - APF Field Blanks Accuracy - Surrogate Spike Recovery
1,2-Dichloroethane-d4 51-145 | 92-105 6 0
Toluene d-8 77-122 | 8796 6 0
14-Bromofluorobenzene 60-128 34-95 6 0
Volatile Organics in Yapor Precision - NA '
Phase - ESP Inlet Accuracy - Surrogate Spike Recovery
1,2-Dichloroethane-d4 51-145 | %G-107 6 0
Toluene 4-8 T1-122 9197 6 0
4-Bromofluorobenzene 60-128 86-93 6 0
Volatile Organics in Vapor Precision - NA ‘
Phase - ESP Outlet Accuracy - Surrogate Spike Recovery
1,2-Dichloroethane~i4 51-145 | 95-107 6 0
Toluene d-8 T7-122 | 83-100 6 0
4-Bromofluorobenzene 60-128 74-94 6 0
Volatile Organics in Vapor Precision - NA
Phase - ESP Field Blanks Accuracy - Sutrogate Spike Recovery
1,2-Dichloroethane-d4 51-145 1 93-105 6 0
Toluene d-§ 77-122 91-98 6 0
4-Bromofluorobenzene 60-128 91-98 6 0
Volatile Organics in Vapor Precision - NA
Phase - Trip Blank Accuracy - Surrogate Spike Recovery
1,2-Dichloroethane-d4 51-145 105 1 0
Toiuege d-8 77-122 97 1 1]
[4-Bromofluorobenzene 60-128 94 1 0
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Appendix D: Quality Assurance/Quality Control Results

Table D-3 (Continued)

Range of Number
Objective| Recovery | Number | Qutside
Measurement Parameter How Measured (% Rec) | (% Rec) [Analyzed| Objective
Semivolatile Organics in APF  |Precision - NA
Ash Accuracy - Surrogate Spike Recovery |
2-Fluorobipheny} 30-115 9299 4 0
2-Fluorophenol 25-121 92.95 4 0
Nitrobenzene-d5 23-120 | 99-103 4 0
Pheaol-dS 24-113 94-99 4 0
Terphenyl-d14 18-137 | 98.109 4 0
2,4,6-Tribromophenol 19-122 76-88 4 0
Semivolatile Organics in ESP  Precision - NA
Ash Accuracy - Surrogate Spike Recovery
2-Fluorobiphenyl 30-115 | %0-103 4 0
2-Fluorophenol 25-121 84-96 4 0
Nitrobenzene-dS 23-120 | 92-104 4 0
Phenol-d5 24-113 { 86-100 4 0
Terphenyl-d14 18-137 | 92-105 4 0
2,4,6-Tribromophenol 19-122 T7-99 4 0
Semivolatile Organics in Bed Precision - NA
Ash Accuracy - Surrogate Spike Recovery
2-Fluorobiphenyl ' 30-115 1 94-100 4 0
2-Fluorophenol 25-121 68-76 4 0
Nitrobenzene-d5 23-120 | 94-98 4 ¢
Phenol-d5 24-113 86-93 4 0
Terphenyl-di14 18-137 | 102-106 4 0
2,4,6-Tribromophenol 19-122 26-43 4 0
Semivolatile Organics in Precision - NA
Cyclone Ash Accuracy - Surrogate Spike Recovery
2-Fluorobiphenyl 30-115 | 100-104 4 0
2-Fluorophenol ' 25-121 | 77-93 4 0
Nitrobenzene-d5 ) 23-120 | 100-103 4 0
Phenol-d5 24-113 | 96-100 4 0
Terphenyl-d14 .| 18-137 72-85 4 0
2,4,6-Tribromophenol 19-122 10-36 4 2
Semivolatile Organics in Gas  |Precision - NA
Solid Phase - APF Inlet Accuracy - Surrogate Spike Recovery
Phenol-d5 50-150 17-84 6 3
Nitrobenzene-d5 50-150 30-80 6 3
1,3,5-Trichlorobenzene-d3 50-150 23-84 6 3
1,4-Dibromobenzene-d4 50-150 44-90 6 1 |
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Appendix D: Quality Assurance/Quality Control Results

Table D-3 (Continued)

Range of Number
Objective| Recovery | Number | Outside
Measurement Parameter How Measured (% Rec) | (% Rec) {Analyzed| Objective
Semivolatile Organics in Gas  |Precision - NA
Solid Phase - APF Outlet Accuracy - Surrogate Spike Recovery
Phenoi-dS 50-150 | 31-78 7 2
Nitrobenzene-d$ 50-150 | 35.-17 7 2
1,3,5-Trichlorobenzene-d3 50-150 } 33-78 7 2
1,4-Dibromobenzene-d4 50-150 52-96 7 g
Semivolatile Organics in Gas  |Precision - NA
Solid Phase - ESP Inlet Accuracy - Surrogate Spike Recovery
Pheaoi-d5 50-150 46-83 10 2
Nitrobenzene-d5 50-150 34-83 10 4
1,3,5-Trichlorobenzene-d3 50-150 29-82 9 3
1,4-Dibromobenzene-d4 50-150 § 70-115 10 0
Semivolatile Organics in Gas  |Precision - NA
Solid Phase - ESP Outlet Accuracy - Surrogate Spike Recovery
Phenol-dS ' 50-150 2-99 8 4
Nitrobenzene-d5 50-150 44-30 9 2
1,3,5-Trichiorobenzene-d3 50-150 41-76 9 2
i,4-Dibromcbenzene-d4 50-150 | 66-105 9 0
Semivolatile Organics in Gas  |Precision - NA
Vapor Phase - APF Field Accuracy - Surrogate Spike Recovery
Blanks
Phenol-dS 50-150 | 71-102 2 0
Nitrobenzene-d5 50-150 52-96 2 0
1,3,5-Trichiorobenzene-d3 50-150 50-97 2 0
1,4-Dibromobenzene-d4 50-150 | 75-109 2 0
Semivolatile Organics in Gas  |Precision - NA ‘
Solid Phase - ESP Field Blanks [Accuracy - Surrogate Spike Recovery
Phenol-dS 50-150 53-70 2 0
Nitrobenzene-d5 50-150 4372 2 1
1,3,5-Trichlorobenzene-d3 50-15G 43-74 2 1
1{,4-Dibromobenzene-d4 50-150 56-88 2 1]
Semivolatile Organics in Gas  {Precision - NA
Vapor Phase - Trip Blank Accuracy - Surrogate Spike Recovery
Phenol-dS 50-150 60 1 0
Nitrobenzene-d5 50-150 60 i 0
1,3,5-Trichlorobenzene~d3 50-150 65 1 o
1,4-Dibromobenzene-d4 50-150 72 1 0
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Table D-3 (Continued)

Appendix D: Quality Assurance/Quality Controf Results

Measurement Parameter How Measured (% Rec) | (% Rec) {Analyzed| Objective
PAH Orgaunics in Gas Vapor  [Precision - NA
Phase - APF Inlet Accuracy - Surrogate Spike Recovery
d10-Fluorene 50-150 94-96 3 H
d14-Terphenyl 50-150 | 103-121 3 0
PAH Organics in Gas Solid Precision - NA |
Phase - APF Qutlet Accuracy - Surrogate Spike Recovery F
d10-Fluorene 50-150 93-99 0 _h
d14-Terphenyl 50-150 | 108-115 0
PAH Organics in Gas Solid Precision - NA
Phase - ESP Inlet Accuracy - Surrogate Spike Recovery
d10-Fluorene 50-150 75-92 0
d14-Terphenyl 50-150 ] 113-118 0
PAH Organics in Gas Solid __ |Precision - NA il
Phase - ESP Qutlet Accuracy - Surrogate Spike Recovery
d10-Fluorene 50-150 76-97 0
d14-Terphenyl 50-150 | 95-122 0
PAH Organics in Gas Solid Precision - NA
Phase - APF Field Blank Accuracy - Surrogate Spike Recovery
d10-Fluorene 50-150 96 | 0
d14-Terphenyl 50-150 115 1 0
PAH Organics in Gas Vapor  |Precision - NA
Phase - ESP Field Blank Accuracy - Survogate Spike Recovery
di0-Fluorene 50-150 77 1 0
d14-Terphenyl 50-150 100 1 0
Dioxins/Furans in APF Ash Precision - NA
Accuracy - Surrogate Spike Recovery
37C14-2,3,7,3-TCDD 40-130 | 3449 4 2
13C12-2,3,4,7,8-PeCDF 40-130 | 49-55 4 ¢
13C12.1,2,3,4,7,8-HxCDF 40-130 { 70-98 4 0
13C12-1,2,3,4,7,8-HxCDD 40-130 | 67-81 4 0
13C12-1,2,3,4,7,8,9-HpCDF 25-130 | 73-82 4 0
Dioxins/Furans in ESP Ash Precision - NA |
Accuracy - Surrogate Spike Recovery
37C14-2,3,7,8-TCDD 40-130 | 46-60 4 0
13C12-2,3,4,7,8-PeCDF 40-130 47-59 4 0
13C12-1,2,3,4,7,8-HxCDF 40-13¢ 8298 4 0
13C12-1,2,3,4,7,8-HxCDD 40-13¢ 79-93 4 0
13C12-1,2,3,4,7,8,9-HpCDF 25-130 | 71-83 4 0
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Appendix D: Quality Assurance/Quality Control Results

Table D-3 (Continued)

|mmﬁﬁl
Objective] Recovery| Number | Outside
Measurement Parameter How Measured (% Rec) | (% Rec) Ana!yzedh Objective
Dioxins/Furans in Cyclone Ash |Precision - NA
Accuracy - Surrogate Spike Recovery

37C14-2,3,7,8-TCDD 40-130 35-53 4 1 i
13C12-2,3,4,7,8-PeCDF 40-130 44-53 4 0
13C12-1,2,3,4,7,8-HxCDF 40-130 83-95 4 0
13C12-1,2,3,4,7,8-HxCDD 40-130 77-86 4 0
13C12-1,2,3,4,7,8,9-HpCDF 25-130 78-84 4 0
Dioxins/Furans in Gas: APF Precision - NA

Inlet Accuracy - Surrogate Spike Recovery

37C14-2,3,7,8-TCDD 70-130 | 88-110 3 0
13C12-2,3,4,7,3-PeCDF 70-130 | 78-108 3 0
13C12-1,2,3,4,7 8-HXxCDF 70-130 | 91-127 3 0
13C12-1,2,3,4,7,8-HxCDD 70-130 | 89-118 3 0
13C12-1,2,3,4,7,8,9-HpCDF 70-130 | 60-122 3 1
Dioxins/Furans in Gas: APF Precision - NA
Outlet - PNR/XAD Only Accuracy - Surrogate Spike Recovery

37C14-2,3,7,8-TCDD 70-130 74-79 3 0
13C12-2,3,4,7,8-PeCDF 70-130 | 80-95 3 0 |
13C12-1,2,3,4,7,8-HxCDF 70-130 80-96 3 0
13C12-1,2,3,4,7,8-HxCDD 70-130 | 101-105 3 0
13C12-1,2,3,4,7,8,9-HpCDF 70-130 | 68-110 3 1
Dioxins/Furans in Gas: ESP Precision - NA
Inlet Accuracy - Surrogate Spike Recovery

137C14-2,3,7,8-TCDD 70-130 B5-83 3 0
13C12-2,3,4,7,8-PeCDF 70-130 89-96 3 0
13C12-1,2,3,4,7,8-HxCDF 70-130 | 82-108 3 0
13C12-1,2,3,4,7,8-HxCDD 70-130 | 97-106 3 0
13C12-1,2,3,4,7,8,9-HpCDF 70-130 | 99-110 3 0
Dioxins/Furans in Gas: ESP Precision - NA
Outlet Accuracy - Surrogate Spike Recovery
37C14-2,3,7,8-TCDD 70-130 $5-89 3 0
13C12-2,3,4,7,8-PeCDF T0-130 90-94 3 0
13C12-1,2,3,4,7,8-HxCDF 70-13¢ | 94-112 3 0
13C12-1,2,3,4,7,8-HxCDD 70-130 | 99-105 3 0
13C12-1,2,3,4,7,8,9-HpCDF 70-130 83-112 3 0
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Table D-3 {(Continued)

Appendix D: Quality Assurance/Quality Control Results

Range of Number
Objective| Recovery| Number | Qutside
Measurement Parameter How Measured (% Rec) | (% Rec) {Analyzed| Objective
Dioxins/Furans in Gas: APF Precision - NA
Field Blank Accuracy - Surrogate Spike Recovery
37C14-2,3,7,8-TCDD 70-130 | 84 1 0
13C12-2,3,4,7,8-PeCDF 70-130 | 89 1 o |
13C12-1,2,3,4,7,8-HxCDF 70-130 | 92 1 o |
13C12-1,2,3,4,7,8-HxCDD 70-130 | 105 1 o |
13C12-1,2,3,4,7,8,9-HpCDF 70-130 | 9 1 o |
Dioxins/Furans in Gas: ESP iPrecision - NA
Field Blank Accuracy - Surrogate Spike Recovery
37C14-2,3,7,8-TCDD 70-130 | 85 1 0
13C12-2,3,4,7,8-PeCDF 70-130 | 90 1 0
l13¢12-1,2,3,4,7,8-HxCDF 70-130 { 109 1 o |
[[13C12-1,2,3,4,7,8-HxCDD 70-130 1 0
0

l[13C12-1.2,3,4,7,8,9-HpCDF 70-130

NA = Not applicable.

wilwe
w | o
—
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Appendix E: Process Data Trend Plots
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APPENDIX F: FIELD SAMPLING EQUIPMENT
CALIBRATION RECORDS AND FIELD DATA SHEETS

On file at Radian Corporation.
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APPENDIX G: UNCERTAINTY FORMULAS
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Appendix G: Uncertainty Formulas

An error propagation analysis was performed on calculated results to determine the contribu-
tion of process, sampling, and analytical variability, and measurement bias, to the overall

uncertainty in the resuit. This uncertainty was determined by propagating the bias and

precision error of individual parameters through the calculation of the results. This uncer-

tainty does not represent the total uncertainty in the result since many important bias errors

are unknown and have been assigned a value of zero for this analysis. Also, this uncertainty

is only for the period of time that the measurements. were taken.

This method is based on ANSI/ASME PTC 19.1-1985, "Measurement Uncertainty."

Nomenciature

w
i

< < P
"

7]
-
i

Caiculated result;

Sample standard deviation of parameter i;

Sensitivity of the result to parameter i;

Bias error estimate for parameter i;

Degrees of freedom in parameter i;

Degrees of freedom in result;

Precision component of result uncertainty;

Bias component of result uncertainty;

Student "t" factor (two-tailed distribution at 95% confidence);
Uncertainty in r; and

Number of measurements of parameter i.

For a result, r, the uncertainty in r is calculated as:



Appendix G: Uncertainty Formulas

U, \/pt S, xtf (eq. 1)

The components are calculated by combining the errors in the parameters used in the result

calculation.
j
pr=J Y @ * Bz (eq. 2)
i=1
1
S, = lz (6, * Sz)? (eq. 3)
i=1

The sensitivity of the result to each parameter is found from a Taylor series estimation
method:

or
0 = —_ (eq 4)
' oopi
Or using a perturbation method (useful in computer applications):
.+ AP) -
o, - Bi* AF) - 1) (eq. 9

Equation 5 was applied to the calculations in this report. The perturbation selected for each
parameter was the larger of the normalized standard deviation, Sg, or the bias, 8.

The standard deviation of the average for each parameter is calculated as:
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Appendix G: Uncertainty Formulas

S
S— = 2 (eq. 6)
M
VN
The degrees of freedom for each parameter is found from
v, = Ni-1 (eq. 7

and the degrees of freedom for the result is found by weighing the sensitivity and precision
error in each parameter,

s;
Vr = " 8)
i,’ [(s_. x ey] (eq.
i=1 Yi

The student "t" in Equation 1 is associated with the degrees of freedom in the resuit.

The precision error terms are easily generated from the collected data. The bias error terms

are more difficult to quantify. The following conventions were used for this report:

¢ 5% bias on coal and ash flow rates,

¢ No bias in gas flow rates.

* No bias in analytical results if the result is greater than the detection limit. One-half of
the detection limit is used for both the parameter value and its bias in calculations if the
result is below the detection limit.

Assignment of the flow rate bias values is based on engineering judgment. No bias is
assigned to the analytical results (above the detection limit) or gas flow rate since a good

estimate for magnitude of these terms is unknown. These bias terms may be very large

G4



Appendix G: Uncertainty Formulas

(relative to the mean values of the parameters) and may represent a large amount of
unaccounted uncertainty in each result. Analytical bias near the instrument detection limit
may be especially large. The uncertainty values calculated for this report are, therefore,
subject to these limitations.

The calculations assume that the population distribution of each measurement is normal and
that the samples collected reflect the true population. Also, the uncertainty calculated is only
for the average value over the sampling period. The uncertainty does not represent long-
term process variations. In other words, the calculated uncertainty does not include a term
to reflect the fact that the sampled system may not have been operating (and emitting) at
conditions equivalent to the average conditions for that system over a longer period.
Accounting for long-term system variability will require repeated sampling trips to the same
location.
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