APPENDIX E:
ANALYTICAL PROTOCOL

Iintroduction

This appendix contains brief descriptions of the analytical methods used. The analogous
water, solid, and gas methods are described together.

Methods used for sample analysis are presented in Table E-1. Most of the laboratory
methods identified in this document were published by the United States Environmental
Protection Agency in "Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, SW-846," Third Edition, or "Methods for Chemical Analysis of Water and
Wastes." Additional methods identified were published in "Criteria for Identification of
Hazardous and Extremely Hazardous Wastes," "Guidelines Establishing Test Procedures for
the Analysis of Pollutants Under the Clean Water Act,” 40 CFR 136, 49 FR 209 (26 October
1984), Annual Book of ASTM Standards, Volume 4.08, and "Standard Methods for the
Examination of Water and Wastewater."

Extraction Methods

Extraction/digestion methods for liquid and solid matrices are briefly described in this
section.

Method SW30057
Acid Digestion of Aqueous Samples for Analyses by ICP

This method is an acid digestion procedure used to prepare water samples for metals
analysis. The digested samples can be analyzed for total recoverable and dissolved metals
determination by either flame (FLAA) or inductively coupled plasma atomic emission
spectroscopy (ICP-AES). Samples may be analyzed for the following metals:

Aluminum Cadmium Iron Nickel Thallium
Antimony  Calcium Lead Potassium Vanadium
Arsenic Chromium  Magnesium Selenium Zinc
Barium Cobalt Manganese Silver

Beryllium  Copper Molybdenum  Sodium
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Appendix E: Analytical Protocol

Table E-1

Analytical Methods Used During Sampling Activities at Plant Yates

E-2

NA = Not Applicable.

Analytical Method®
Parameter Water Gas Solids
Moisture Content NA NA A-D31732
Particulate Loading NA EPA M5/M17 NA
- Particle Size Distribution NA EPA
Ultimate NA NA ASTM D-3176°
Proximate NA NA ASTM D-3172°
Carbon NA NA ASTM D-5373°
Sulfur NA NA ASTM D-4239°
Heating Value NA NA ASTM D-2015
Chloride E300.0 E300.0 SM4500-C1-D®
Fluoride E340.2 E340.2 E340.2°
Phosphate E365.2 E365.2 NA
Sulfate E300.0 E300.0 E300.0'°
Sulfite E377.1 NA E377.1"
Ammonia E350.1 E350.2 NA
Cyanide, Total SW9o012 SW9012 NA
ICP-AES Metals SW6010 SW6010 SW6010'2
ICP-MS Metals SW6020 SW6020 SW6020%
Metals NA NA INAA
Metals NA NA GDMS
Arsenic SW7060 SW7060 SW7060'
Cadmium SwW7131 SW7131 SW7131%
Lead SW7421 SW7421 SW7421'¢
Mercury SW7470 SwW17471 SwW7471"
Selenium SW7740 SW7740 SW7740'®
Aldehydes SW8315 E0Ol1a NA
Volatile Organic Compounds SW8240 SW8240 NA
Semivolatile Organic Compounds SW8270 SWs8270 SwW8270"
Polychlorinated Dioxins and Furans NA Method 23 Method 232
Radionuclides NA NA E901.1/900.0%

* Method abbreviations include ASTM = American Society of Testing and Materials, EPA = EPA "Methods
for Chemical Analysis of Water and Wastes," SM = "Standard Methods for the Examination of Water and
Wastewater,” and SW = SW-846 "Test Methods for Evaluating Solid Waste."
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For analysis of total recoverable metals, the entire sample is acidified at collection time with
nitric (HNO;) acid to a pH <2. At the time of analysis, a 50-mL aliquot of the sample is
heated with 1 mL of 1:1 nitric acid and 5 mL of hydrochloric acid and reduced to a specific
volume. The sample must not be boiled because antimony is volatile and easily lost. The
digestate is then adjusted to a final volume of 50 mL with reagent water.

For analysis of dissolved metals, the samples are filtered through a 0.45 pm filter immedi-
ately upon collection in the field, and acidified with nitric (HNGQ;) acid to a pH <2. For
analysis, the sample is digested as described above.

Modified Method SW3020%*
Acid Digestion of Aqueous Samples for Analyses by Graphite Furnace Atomic
Absorption Spectroscopy

Water samples are digested according to a modification of method SW3020. In Method
SW3020, the sample is treated in a manner similar to that described in Method SW3005
except that 1 mL of 1:1 HNO; and 5 mL of H,0, are used.

Microwave Assisted Acid Digestion of Solids

Microwave assisted digestion is applicable to the preparation of solid samples and water
samples containing solids for metals analysis by FLAA or GFAA or ICP. A representative
sample of up to 0.5 g (wet weight) is digested with concentrated nitric acid for 60 minutes
using microwave heating in a suitable laboratory microwave unit. The sample is placed in a
Teflon PFA vessel with 10 mL of concentrated acid. The vessel is capped and heated in the
microwave unit for three 20-minute intervals with 5-minute cooling period between each
heating period. After the samples are cooled and vented, 5 mL of hydrofluoric acid and 1
mL of hydrochloric acid are added and the sample is digested for 15 minutes. After cooling,
the vessel contents are diluted to volume and analyzed by the appropriate SW-846 method.

A separate sample is dried for a total solids and/or percent moisture determination.

Some samples can contain diverse matrix types, which may present specific analytical
problems. Spiked samples and any relevant standard reference material are processed to aid
in determining whether the method is applicable to a given matrix.

SW3500 Series Methods
Organic Extraction and Sample Preparation

The SW3500 series methods are used to quantitatively extract nonvolatile and semivolatile
organic compounds from various sample matrices. Prior to analysis, a sample of a known

volume or weight is solvent extracted, then dried and concentrated in a Kuderna-Danish
apparatus.

E-3
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Method SW3510%
Separatory Extraction

Method SW3510 is designed to quantitatively extract nonvolatile and semivolatile organic
compounds from liquid samples using standard separatory funnel techniques. The sample-
and extracting solvent must be immiscible in order to yield recovery of target compounds.
Subsequent cleanup and detection methods are described in the organic analytical method that
will be used to analyze the extract.

Samples are adjusted to a specified extraction pH and extracted with the appropriate solvent
for the analytical method. Methylene chloride should be employed when a solvent is not
specified.

Method SW3520%
Liquid-Liquid Extraction

Method SW3520 is designed to quantitatively extract nonvolatile and semivolatile organic
compounds from liquid samples using standard liquid/liquid techniques. The sample and
extracting solvent must be immiscible in order to yield recovery of target compounds.
Subsequent cleanup and detection methods are described in the organic analytlcal method that
will be used to analyze the extract.

Samples are adjusted to a specified extraction PH and extracted with the appropriate solvent
for the analytical method. Methylene chloride should be employed when a solvent is not
specified.

Method SW3540%°
Soxhlet Extraction

Method SW3540 is a procedure for extracting nonvolatile and semivolatile organic com-
pounds from solids such as soils and sludges. The Soxhlet extraction process ensures
intimate contact of the sample matrix with the extraction solvent. Extraction is accomplished
by mixing the solid sample with anhydrous sodium sulfate, placing it in an extraction thimble
or between two plugs of glass wool, and extracting it with an appropriate solvent in the
Soxhlet extractor. Methylene chloride should be employed when a solvent is not specified.
The extract is dried and concentrated, and then treated using a clean-up method, or analyzed
directly by the appropriate measurement technique.

Method SW3550%°
Sonication Extraction

Method SW3550 is a procedure for extracting nonvolatile and semivolatile organic com-
pounds from solids such as soils and sludges. The sonication process ensures intimate
contact of the sample matrix with the extraction solvent. Extraction is accomplished by
mixing the solid sample with anhydrous sodium sulfate, rmxmg with the extraction medium,
and dispersing into the solvent by sonication. The extract is dried and then concentrated.
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The resulting solution may then be cleaned up or analyzed directly using the appropriate
technique.

Method SW5030%
Purge-and-Trap Method

Method SW5030 is used to determine the concentration of volatile organic compounds
(VOC:s) in a variety of liquid and solid matrices. It is based upon a purge-and-trap gas
chromatographic procedure. The method is applicable to the types of samples collected for
this project. The success of this method depends on the level of interferences in the sample;
results may vary due to the large variability and complexity of some matrices.

A direct purge-and-trap can be performed for low-concentration samples. If higher concen-
trations are expected, a portion of the solid sample is dispersed in methanol to dissolve the
volatile organic constituents. A portion of the methanol solution is combined with water in a
purging chamber. An inert gas is then bubbled-through the solution at ambient temperature
to transfer the volatile components to the vapor phase. The vapor is swept through a sorbent
column where the volatile components are trapped. After purging is completed, the sorbent
column is heated and backflushed with inert gas to desorb the components onto a gas
chromatographic column. The gas chromatographic column is heated to elute the compo-
nents that are detected by the appropriate detector.

Organic and Inorganic Analytical Methods for Water and Solid Samples

Method ASTM D-3173
Percent Moisture

Percent moisture was determined for solid samples undergoing analysis for organic and
inorganic analytes. The percent moisture must be known so that the analytical results can be
reported on a dry weight basis (i.e., ug/kg or mg/kg). The sample is weighed, dried, and
then re-weighed. Percent moisture is calculated as:

Wet Weight - Dried Weight x1
Wet Weight

00

Method E300.0
Anions (Cl, F and SO, by lon Chromatography

Water samples were analyzed for fluoride, chloride, and sulfate anions by ion chromatog-
raphy using U.S. EPA Method 300.0. Ton chromatography is a rapid method for separating
and analyzing complex solutions of ionic species. The technique employs a carbonate/
bicarbonate eluent and ion exchange resins to separate individual ions, and a suppressor
column to remove the eluent ions. The detection and quantitation of the anions is performed
conductimetrically.

E-5
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Method E350. 1
Nitrogen, Ammonia

Ammonia nitrogen in water samples were measured by U.S. EPA Method 350.1. This
method is an automated colorimetric procédure in which alkaline phenol and hypochlorite
react with ammonia to form an indophenol blue complex that is proportional to the ammonia
concentration. The blue color is intensified with sodium nitroprusside and is measured at
630-660 nm.

Method SW9012%
Cyanide, Total

Water and impinger samples were analyzed for total cyanide using SW9012. Cyanide as
hydrocyanic acid (HCN) is released from cyanide complexes by means of an reflux-distilla-
tion under highly acidic conditions. The released cyanide is absorbed into a scrubber
containing sodium hydroxide solution. The cyanide ion in the absorbing solution is then
determined using an automated UV colorimetry. The colorimetric procedure is sensitive to
about 0.02 mg/L.

Method 365.2%°
Total Phosphate

Total phosphate was determined on acid-preserved water samples using EPA Method 365.2.
Complexed phosphates are digested to the ortho-phosphate form by heating with. sulfuric acid
and potassium persulfate. The ortho-phosphate is reacted with ammonium molybdate and
antimony potassium tartrate to form an antimony-phospho-molybdate complex which is
reduced to an intensely blue-colored complex by ascorbic acid. The sample intensity is
measured at 650 or 880 nm and compared with the intensity of a standard phosphate solution.

Method SW6010%*°
ICP Metals

Samples are analyzed for trace elements or metals using SW6010. Analysis for most metals
requires digestion of the sample with acid. This digestion is performed as SW846 Method
3005 for water or SW846 Method 3050 for solids. Following digestion, the trace elements
are simultaneously or sequentially determined using ICP-AES.

Methods
SW7060°'/SW7041°%/SW7131°°/SW7421%°/SW7740°°/SW78471%¢

Graphite Furnace Atomic Absorption Metals Analyses for Arsenic, Cadmium, Lead,
and Selenium

Graphite furnace AA spectrometry was used to measure concentrations of arsenic (As),
cadmium (Cd), lead (Pb), and selenium (Se) in the water and solid samples. The samples
are extracted using SW3020 or SW3050 as appropriate. Discrete aliquots of sample extract
are deposited in a graphite tube furnace in microliter amounts. The graphite tube is

E-6



Appendix E: Analytical Protocol

resistively heated by an electrical current. The sample solution is dried and charred to
remove sample matrix components, and then atomized at temperatures sufficient to vaporize
the element of interest. Matrix modification is used to eliminate interference effects, and
may also enhance the vaporization efficiency and allow lower detection limits. This method
usually has a linear analysis range at the ppb or sub-ppb level.

Method SW7470%/SW747 1%
Mercury - Manual Cold-Vapor Technique

Liquid (water and impinger) and solid samples were analyzed for mercury using SW7470 and
SW7471, respectively. This method is a cold-vapor flameless AA technique based on the
absorption of radiation by mercury vapor. Mercury is reduced to the elemental state and
aerated from solution in a closed system. The mercury vapor passes through a cell posi-
tioned in the light path of an AA spectrophotometer. Mercury concentration is measured as
a function of absorbance.

Instrumental Neutron Activation Analysis (INAA)

Neutron activation is a non-destructive technique that measures the number and energy of
gamma and X-rays emitted by the radioactive isotopes produced in the sample matrix by
irradiation with thermal neutrons. The samples require no special preparation except for
encapsulation in high purity polyethylene vials prior to irradiation. Both samples and
standards of the elements of interest are irradiated in a nuclear reactor. Each sample is then
counted on a gamma ray detector to produce its characteristic gamma ray spectrum.
Quantitation of sample concentration is done by comparison with the energy spectra from
those standards run simultaneously with the unknown samples.

This technique is applicable to determining bulk composition and is feasible for very small
sample quantities. The method does not introduce any contaminating or interfering substanc-
es, and it provides a multi-element analysis. It is not applicable to those elements that have
either extremely short half-lives, or those elements, such as lead, that do not produce
radioactive isotopes.

Glow Discharge Mass Spectrometry (GDMS)

Glow discharge mass spectrometry was used as an alternative to INAA for determining the
bulk composition of the size fractionated fly ash samples. In this technique, the sample is
mixed with silver powder and is pressed into the shape of a pin to serve-as a conducting
electrode in a low-pressure argon plasma ionization chamber. Sample atoms are sputtered
into the plasma and then ionized. The plasma is a constant matrix in which the ionization
efficiencies of the elements also remain constant. The ionization efficiencies expressed as
relative sensitivity factors (RSFs) are used to convert ion intensities to elemental concentra-
tions. The application of this technique to fly ash particles has been demonstrated successful-
ly, and it can provide a complete analysis on the target list, including fluorine, beryllium,
and lead, that cannot be determined by INAA.
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EPA Method 0011A°%°
Aldehydes

Aldehydes in the gas, liquid, and solid samples were determined using EPA Method 0011A.
Samples collected in dinitrophenylhydrazine (DNPH) are extracted with methylene chloride
and then solvent exchanged to acetonitrile. The acetonitrile is concentrated and analyzed by
high performance liquid chromatography as the DNPH adduct.

Method SW8240%
Volatile Organic Compounds

Volatile, or purgeable, organics in water and by VOST in the gas streams were analyzed
using Method SW8240. This method uses a purge-and-trap GC/MS technique. An inert gas
is bubbled through the water samples to transfer the purgeable organic compounds from the
liquid to vapor phase. The vapor is then swept through a sorbent trap where the purgeable
organics are trapped. The trap is backflushed and heated to desorb the purgeable organics
onto a gas chromatographic column where they are separated and then detected with a mass
spectrometer. VOST samples are thermally desorbed from the resin/charcoal traps and
analyzed directly.

Method SW8270%
Semivolatile Organic Compounds

Semivolatile organics, also known as base/neutral and acid extractables (BNA), were
analyzed using Method SW8270. These techniques quantitatively determine the concentration
of a number of semivolatile organic compounds. Organic compounds are extracted from the
sample with methylene chloride at a pH greater than 12 to obtain base/neutral extractables.
Acid extractable compounds are obtained from the sample by extraction with methylene
chloride at a pH of 2 or less. Both base/neutral and acid extracts are then concentrated by
removal of the methylene chloride through evaporation. Compounds of interest are separated
and quantified using a GC/MS.

Method 23%
Chlorinated Dioxins and Furans

Flue gas and gas particulate samples were analyzed for chlorinated dioxins and furans using
Method 23. The dioxins and furans are extracted from the samples with toluene using the
soxhlet extraction described in Method 23. The extracts are cleaned by passing the solvent
through alumina, silica gel, and carbon columns. The cleaned extracts are concentrated and
injected onto the a fused silica capillary column of a gas chromatograph/mass spectrometer.
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APPENDIX F:
ERROR PROPAGATION AND UNCERTAINTY
CALCULATIONS

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 result. 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 some important bias errors
are unknown and have been assigned a value of zero for this analysis. Also, the uncertain-
ties calculated apply only over the period of time during which the measurements were made.

The procedure described below is based on ANSI/ASME PTC 19.1-1985, "Measurement
Uncertainty. "

Nomenclature

r = Calculated result, a function of several parameters;

S,; = Sample standard deviation of parameter i;
0; = Sensitivity of the result to parameter i;
B, = Bias error estimate for parameter i;

v; = Degrees of freedom in parameter i;

v, = Degrees of freedom in result;
S, = Precision component of result uncertainty;
6, = Bias component of result uncertainty;
t = Student "t" factor (two-tailed distribution at 95%);
U, = Uncertainty in r; and

N; = Number of measurements of parameter i.
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Appendix F: Error propagation & Uncertainty Calculations

For a result, r, the uncertainty in r is calculated as:
U, = /B + (5, * f D

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

\JXJ: 6, * Baf (F-2)

j
= \JE 6 * 3P (F-3)
i=1

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

or
e, = — F.4

Or using a perturbation method (useful in computer applications):

= rPl + AP, - IPi . (F_s)
‘ AP,

The standard deviation of the average for each parameter is calculated as:

Sei

S E" (F-6)

ol

F-2



Appendix F: Error Propagation & Uncertainty Calculations
The degrees of freedom for each parameter is found from

v. = N.-1 F-7)

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

S4

I

(S5 x ei)“] (F-8)

j

.

i Vi

1

1

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

The precision error terms are easily generated using collected data. The bias error terms are
more difficult to quantify. The percentage bias assumed in certain flow rates is based on
how accurately particular flows were felt to be measured. For example, the coal flow rate
was measured by counting (nominally) 500 1b buckets. While this method has good preci-
sion, there is likely to be a bias. A 5% bias is therefore assumed for the coal flow rate to
account for the uncertainty. Similarly, measurements of slurry flow rates in FGD systems
are quite precise, but are frequently biased. For this reason a 20% bias was assumed for
limestone and JBR blowdown slurry flow rates. The following conventions were used for
this report:

® 5% bias in coal flow rates.

20% bias in limestone slurry and JBR blowdown slurry flow rates.

No bias in gas flow rates.

No bias in analytical results unless the result is less than detection limit. Then one-half
the detection limit is used for both the parameter value and its bias in calculations.

In addition to the assumptions about bias errors referred to above, the calculations also
assume that the population distribution of each measurement is normally distributed 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 bias term to reflect the fact that the sampled system was
probably not operating (and emitting) at conditions equivalent to the average conditions for

F-3
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Appendix F: Error propagation & Uncertainty Calculations

that system over a longer period (in other words, autocorrelation may be important). An
example of the confidence interval calculation is provided below.

Confidence Interval Calculations

The following example shows an example calculation for the 95% confidence interval for
emission factor. This procedure utilizes the same method outlined earlier in this appendix.
The example uses concentration data for mercury in the stack gas.

Copoon
2204.6

g% G)+Q.-G), 2204.6

Hco.ﬂ * chl * (1-Cw.coal)

Emission factor in 1b/10" Btu;

Gas flow rate, Nm®/hr;

Solid-phase conc., ug/Nm?;

Vapor-phase conc., ug/Nm?;

Coal higher heating value, Btu/Ib on a dry basis;
Coal feed rate, Ib/hr; |
Coal water content, weight fraction; and

Conversion from ug/Btu to 1b/10" Btu.

(F-9)

The values used to calculate the emission factor and the confidence interval are as follows:

F4



Appendix F: Error Propagation & Uncertainty Calculations

Parameter
C.. C.. H.. Covyoout |
Nm*/hr pg/Nm’® pg/Nm® Btu/lb glg Ib/hr
456,000 0.00707 3.04 12,700 0.117 91,000
3,990 0.00638 0.11 260 0.0087 3,200
2,310 0.00451 0.064 150 0.0050 380
3 2 3 3 3 71
0 0 0 0 0 4,540
6.6x10% 0.99 0.99 -2.3x10* 2.73 -3.2x10%
2 1 2 2 2 70

The calculation of the sensitivity, 8, for the vapor-phase concentration is shown below:

Vapor-phase analytical: 2.92 pg/Nm?

3.13 pg/Nm?

3.07 pg/Nm®

L C,/N =304

JIE(C,, - Mean)’(N-1)]= 0.11
0.11= 0.064
J3

As explained above, the 8 for analytical results is set equal to zero.

B,= 0

Next, calculate the sensitivity using perturbation method. The perturbation is equal to the

standard deviation:
[I'Ci",=3.15 - I'Ci,v=3_04] / 0.11 = [3.109 - 3.00] / 0.11

6

0.99

Similar calculations are performed for each parameter.

g e iy
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Appendix F: Error propagation & Uncertainty Calculations

The precision component is then found by root-sum-squaring the product of the normalized
standard deviations and their respective sensitivities.

S = Yo S+, So) +le, S o S e, S) e S

(o i

S, = 0.066

The bias component is found using the same equation substituting Bp for the Sp term.

B" = J(GQW BQ-dv-)z +(ocu Bcu)z +(0ci.v Bcs.v)2 +(0H~ BH«')Z +(0Fcu: BF anu)z +(6C~nu Bcww)z

B, =0.14

The uncertainty in the result is then

U ={& +(txsf (F-12)

To calculate the Student t factor, the degrees of freedom must be calculated using the
following equation: '

S4

T

I (s, 0)

i=1 Vi

= 2.7

The Student t factor for a two-tailed 95% confidence interval with 2.7 degrees of freedom is
3.2. The uncertainty in the emission factor can now be calculated.
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U, = (0.14 + (32 x .066)

= (.25
The emission rate is calculated as 3.0 1b/10'? Btu.

The value is reported as 3.0 + 0.3 1b/10'? Btu.

——— - R
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APPENDIX G: TREATMENT OF NONDETECTS,
VALUES OUTSIDE OF THE CALIBRATION RANGE,
AND BLANKS

Treatment of nondetects (analytical results for which the concentration of the species of
interest is below the detection limit of the method) and blank values is of critical importance
in this program because detection levels and blank concentrations are often on the same order
of magnitude as sample values. When the results are then used for risk assessments or
policy decisions, treatment of the data becomes important. This discussion describes how
blank and nondetect values are to be treated in presenting/developing reported results.

Nondetects

The discussion presented below explains how averages, sums, and reported emission values
are to be calculated for all species given various combinations of detected and nondetected
values.

All values detected. The arithmetic average or sum is taken, as appropriate. No special
techniques required.

All values below the detection limit. For individual test runs or species, the data are to be
reported as "ND < (detection limit)." For cases where all three runs are below the
detection limit, the average is reported as nondetected less than the average detection limit of
the three runs.

Some values are detected and some are nondetects. As an approximation, half of the
detection limit for nondetect values and the actual value for detects will be used to determine
reported values. As an example of averaging, an average for three test runs with results of
10, 8, and ND <6 would be 7. As an example for summing (such as for mercury frac-
tions), individual species values of 50, ND <1, and ND <2 would be summed to provide a
value of 50+ 0.5 + 1, or 51.5. In reporting these types of sums or average no " <" sign is
used. The only exception to this rule occurs when the average is less than the highest
detection limit of the nondetected values. In this case, the average is reported as "ND <
(the highest detection limit)." For example, 5, ND <4, and ND <3 would be reported as
"ND <4."




e R s - Ao e = e

Appendix G: Treatment of Nondetects

This approach is also used to obtain test train totals which required analyses of separate
fractions for each individual run. Specifically, the volatile, metals, and anion test train totals
for each run are obtained by addition of test train fractions which were analyzed separately.

Fractions from the volatile test train included separate analyses of the tenax and
tenax/charcoal tubes for each sample period. Separate analyses were conducted on the
filterable and gaseous test train components for both the metals and anion test trains.

Detection limit ratio. These methods of treating the data may result in some loss of
information in going from raw data to final values. Specifically, what is often lost is the
amount of a final emission value that is attributable to detection limits and the amount that is
attributable to measured values. In order to quantify and present this information, all results
in this report are presented along with the "Detection Limit Component Ratio," which is
calculated as the ratio of the contribution of detection limit values to a final emission result.

For example, a set of three values of 16, ND <6, and ND <5 should be reported as 7, with
a detection limit ratio of 26% [(3+2.5)/(16+3+2.5)], while a set of values of 12, ND <6,
and 9 should be reported as 8, with a detection limit ratio of 13 percent. The different ratios
provide insight as to the extent something is "really there" and, it is hoped, can help provide
better information to those making decisions on risk and policy issues.

'Values Outside the Calibration Range

It is possible that the reported lab data will be outside the calibration range of the instrument.
Data reported below the lower detection limit will be flagged with a qualifier (e.g., "J").
Data with the "J" flag will have been tentatively identified and tentatively quantified. Data
reported above the upper detection limit will be flagged with a qualifier (e. g., "E"). Data
with the "E" flag will have been positively identified and tentatively quantified. Data with
both qualifiers will be estimates. Consider J and E values to be quantitatively representative
when calculating averages. Neither flag should cause a value to be weighted more or less
important. The J and E data qualifiers should appear in the respective laboratory analytical
report. The data qualifiers need not appear on the calculated data summaries.

Blank Values

The level and treatment of blank values is important in interpreting data, since in some cases
species are detected but not at levels significantly higher than blanks. In these cases,
measured values may not represent emissions, but rather just limitations of the method.
However, most of the test methods used in this program either do not allow subtraction of
blanks or are silent on how to treat blank values.

When a method does not specify how the sample will be blank-corrected, the appropriate
blank train values should be subtracted. Laboratory and site/reagent blanks will be analyzed
and the results evaluated for identification of contamination. If a sample compound is blank-
corrected, the data will be flagged by a "B." If the value is blank-corrected below the
detection limit, it should be reported as "ND < (detection limit) BC." A "C" flag indicates

G-2
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that the blank value was greater than the sampled value. In no case should the blank-
corrected values be reported below the method detection limit.
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