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SECTION 1.0 INTRODUCTION guidelinesare included in the specifications. Calibration drift,

This documenpresents required methods for demonstrafelativeaccuracycalibration errgrand response time tests are
ing compliance with the regulations for boilers andustrial conductedto determine conformanc# the CEMS with the
furnaces (BIFs) burning hazardous waste in subch. Hepecifications.

Includedin this document are: 2.1.2Definitions

1. Performance Specifications for ContinuoEsission . o o
Monitoring (CEM) of Carbon Monoxide, Oxygen, and Hydro ~ 2.1.2.1Continuous Emission Monitoring System (CEMS).
carbonsn Stack Gases. A continuous monitors one in which the sample to be ana

2. Sampling and Analytical (S&AMethods for Multiple lyzed passes the measurement section of the analyzer without
Metals, Hexavalent Chromium, H@ind Chlorine, Polychlori ntérruption,and which evaluates the detector response to the

natedDibenzo-p—dioxins anBibenzofurans, and AldehydesS@mpleat least once each 15 seconds and computes and
andKetones. recordsthe results at least every 60 seconds. A CEMS consists

of all the equipment used to acquire data and includesathe
%Ie extraction and transport hardware, the analyzer(s)thend
atarecording/processing hardware and software.

2.1.2.2 Monitoring System ¥pes. The specifications

3. Procedures for Estimating thexicity Equivalency of
ChlorinatedDibenzo—p-dioxin and Dibenzofuran Congener:

4. HazardousWaste Combustion Air Quality Screening

ProceQure§HWCAQSP). . requireCEMSs capable of accepting calibration gases. Alter
/5. Simplified Land Use Classification Procedure for Gomytive system designs may be ugexpproved by the depart
pliancewith Tier | and Ter Il Limits. ment.There are 2 basic types of monitoring systems: extrac

6. Statistical Methodology foBevill Residue Determina tjve and in-situ.
tions. o . 2.1.2.2.1Extractive. Systems that use a pump or other
~ 7. Procedures for Determining DefaukilMes for Air Polld  mechanicalpneumatic, or hydraulic meansdmw a sample
tion Control System Removal fidfiencies. of the stack or flue gas and convetoia remotely located ana
8. Procedures for Determining Defaulales for Parti lyzer.
tioning of Metals, Ash, anddtal Chloride/Chlorine. 2.1.2.2.2In-situ. Systems that perform an analysis without
9. Alternate Methodology for Implementing Metals CGonremovinga sample from the stack. Point in—situ analyzers
trols. placethe sensing or detecting element directly in the flue gas

Additional methods referenced in subch. H but not includédream Cross—stack in-situ analyzers measure the parameter
in this document can be found46 CFR parts 6@nd61, and Of interest by placing a source beam on one side of the stack
“Test Methods for Evaluatingolid Wastes, Physical/Chemi andthe detector (in single—pass instrumentsj retroreflector

cal Methods”, SW-846, incorporated by refereite. NR (in double—pass instruments) the other side, and measuring
660.11 the parameter of interest (e.g., CO) by the attenuation of the

The CEM performance specifications of section 2.0, tHe€amby the gas in its path. _
S&A methods of section 3.0 and the toxicity equivalency pro 2.1.2.3 Instrument Measurement Range. Thefedénce
cedurefor dioxins and furans of section 4.0 are required prodeetweenthe minimum and maximum concentration that can
duresfor determining compliance witBIF regulations. The bemeasured by a specific instrument. The minimum is often
CEM performance specifications and the S&A methods agtatedor assumed to be 0 and the range expressed only as the
interim. The finalized CEM performance specifications an@aximum.
methodswill be published irBW-846 o#l0 CFR parts 6and 2.1.2.4Span or Spanalue. Fullscale instrument measure
6. mentrange.
SECTION 2.0 2.1.2.5CalibrationDrift (CD). The diference in the CEMS
PERFORMANCE SPECIFICATIONS FOR output readlngs from f[he est_abhshgd reference value after a
CONTINUOUS EMISSION MONITORING SYSTEMS statedperiod of operation during whiafo unscheduled main
tenancerepair or adjustment takes place. A G&st is per
2.1 Performance Specifications for Continuous Emissiofiormedto demonstrate the stability of the CEMS calibration
Monitoring of Carbon Monoxide and Oxygen for ~ overtime.

Incinerators, Boilers, and Industrial Furnaces 2.1.2.6Responseime. The time interval between the start
Burning Hazadous Viste of a step change in the systémut (e.g., change of calibration
2.1.1Applicability and Principle gas)and the time when the data recorder displays 95% of the
final value.

2.1.1.1 Applicability. These performance specifications 2.1.2.7Accuracy A measure of agreement betweanea
apply to carbon monoxide (CO) and oxygempj@ontinuous suredvalue and an accepted or true value, expressed as-the per
emissionmonitoring systems (CEMSs) installed on incireraentagedifference between the true ameéasured values rela
tors, boilers, and industrial furnaces burning hazardous wasige to the true value. For these performance specifications,
The specifications includ@rocedures which are intended taaccuracyis checked by conducting a calibration error (CE) test
beused to evaluate the acceptability of the CEMI8e time anda relative accuracy (RA) test. Certain facilities, such as
of its installation or whenever specified in regulations ahoseusing solid waster batch—fed processes, may observe
licenses.The procedures are not designed to evaluate CEMspg periods of almost no CO emissions with brief, high—level
performanceover an extended period of time. Theurce CO emissionspikes. These facilities, as well as facilities
owner or operator is responsible ftite proper calibration, whoseCO emissions never exceed 5-10 ppm, may need to be
maintenanceand operation of the CEMS at all times. exemptedrom the RA requirement because the RA test proce

2.1.1.2 Principle. Installation and measurement locatiodure cannot ensure acquisition of meaningful test results under
specificationsperformance and equipment specifications, tesdteseconditions. An alternative procedure for accurdeter
and data reduction procedures, abdef quality assurance minationis described in section 2.1.9.
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2.1.2.8Calibration Error (CE). The ddrence between the 2.1.3.2 Performance st Method (PTM) Measurement
concentrationindicated by the CEMS anithe known con Locationand Taverse Points.
centrationof the cylinder gas. A CE test procedure is-per 2 1.3.2.1Select an accessible PTM measurement point at
formedto document the accuracy and linearity of the monitoleast2 equivalent diameters downstream from the nearest con
ing equipment over the entire measurement range. trol device, the point of CO generatiam,other point at which

2.1.2.9 Relative Accuracy (RA). A comparison of theachange in the CO concentration n@cur and at least 1/2
CEMS response to a value measured by a performance &mgtivalentdiameter upstrearfrom the efluent exhaust or
method(PTM). The R test is used to validate the calibratiorcontrol device. When pollutant concentratioimanges are due
techniqueand verify the ability of the CEMS to provide represolelyto diluent leakage (e.g., air heater leakages) and CO and
sentativeand accurate measurements. O, are simultaneously measuretl the same location, 1/2

2.1.2.10Performancélest Method (PTM). The sampling diametemay be used in place ofegjuivalent diameters. The
andanalysis procedure used to obtain reference measurem&fd1Sand PTM locations need not be the same.
for comparison to CEMS measuremenitie applicable test  2.1.3.2.2Select traverse points that ensure acquisibion
methodsare Method 10, 10A, or 10B (for the determination oepresentativeamples over the stack or duct cross section. At
CO) and Method 3 or 3A (for the determination 8f.0rhese aminimum, establish a measurement line that passes through
methodsarefound in40 CFR part 60Appendix A, incorpe thecentroidal area in the direction of any expected stratifica
ratedby reference in $\R 660.11. tion. If this line interferesvith the CEMS measurements,-dis

2.1.2.11Performancépecification st (PST) Period. The Placethe line up tB0 cm (or 5% of the equivalent diameter of

periodduring which CD, CE, response time, and RA tests diee cross section, whichever is less) fréme centroidal area.
conducted. Locate3 traverse points at 17, 50, and 88#the measurement

I{'ne. If the measurement line is no longer than 2.4 meters and
. S : M€ ollutantstratification is not expected, thester may choose
rically similar to the stack or duct cross section and is o '

_ .10 locate the 3 traverse points on the line at 0.4, 1.22dhd
greaterthan one percent of the stack or duct cross secnogrf?‘tletersfrom the stack or duct wall. This option may not be used

2.1.2.12Centroidal Area. A concentric area that is geem

area. . o . :
ata site located within 8 equivalent diameters downstream of

2.1.3Installation and Meas@ment Location aflow disturbance. The tester may select other traverse points,
Specifications if they canbe shown to the satisfaction of the department to

providea representative sample over the staciuct cross—
2.1.3.1CEMS Installation and Measuremebcations. section.Conductall necessary PTM tests within 3 cm of the
The CEMS shall be installed in a location in which measureelectedtraverse points. Sampling mayt be performed
ments representative of the sourse'emissions carbe within 3 cm of the duct or stack inner wall.
obtained.The optimum location of the sample interface for the 5 1 3 3 siratification Bst Procedure. Stratification is

CEMSis determined by a numbef factors, including ease Of_ggfinedas a diference in excess of 10between the average
accesdor calibration and maintenance, the degree to whighy,centratiorin the ducor stack and the concentration at any
sampleconditioning will be required, the degree to which ifgint more than 1.0 meter from the duct or stack walld@ter
representsotal emissions, and treegree to which it repreé mine whether diuent stratificatiorexists, a dual probe system
sentsthe combustion situation in the firebox. The locatio@n,,id be used to determine the aveedfijgent concentration
shouldbe as free from in—leakage influences as possible afjfliie measurements at each traverse point are beadp.
reasonablyfree from severe flow disturbances. Ts@mple opeprobe, located at the stack or duct centroid, is used as a sta
locationshould beat least 2 equwalgnt duqt diameters dOWQionary reference point to indicatae change in &fient con
streamfrom the nearest control device, pafipollutant gen  centrationovertime. The second probe is used for sampling at
eration,or otherpoint at which a change in the pollutant €OMNhe traversepoints specified id0 CFR part 60Appendix A,
centrationor emission rate occuend at least 0.5 diameter,athod 1 incorporated by reference inNR 660.1. The
upstreamfrom the exhaust or control device. The eqU'Va|e’r’ﬁtmonitoring system samples sequentially at the referemct

ductdiameter is calculated as per sect#oh of40 CFR part 4yersenoints throughout the testing period for 5 minwes
60, Appendix A, method 1, incorporated by reference MFs. eachpo?ﬁt. g gp

660.11 If these criteria are not achievable or if the locatson

otherwiseless than optimum, the possibility of stratification ~2.1.4CEMS Performance and Equipment Specifications

shouldbe checked as described in Secfiah3.3 to determine . i

whetherthe location would cause failure of the relative accy 1aole2.1-1 summarizes the performance specifications

racytest. the CEMSs. o sets of standards for CO are given; one for
2.1.3.1.1For extractive or point in—-situ CEMSs, the me low-rangeand another for high-range measuremefite

- L ahigh—range_'-*,pecifications relate to measurement and quanti
suremenpoint should be withir centrally located over the fi o of short duration high concentration peaks, while the
centroidal area of the stack or duct cross section.

i low-range specifications relate to the overall average eperat
2.1.3.1.2For cross-stack CEMSs, thdegltive measure jng condition of the burning devic&he dual-range specifica
mentpath should (l) have at least 70% of the path within tﬂgnscan be met by using (1) analyzer for each range, (2)
inner 50% of the stack or duct cross—sectional area or (2) Rgual range unit, or (3) a single measurement rarggeiment
centrallylocated over any part of the centroidal area. capableof meeting both specifications with a single unit.
2.1.3.1.3Both the CO and ©monitors should be installed Adjustmentscannotbe made to the analyzer between deter
atthe same general location. If this is not possible, they maynationsof low- and high—level accuraayithin the single
be installed at diérent locations if the #8fient gases at both measurement range. In teecond case, when the concentra
sample locations are not stratified and there is no in—leakaim exceeds the span of tt@ver range, the data acquisition
of air between sampling locations. system recorder shall switch to the high range automatically
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2.1.4.1CEMSSpan Mlue. In order to measure high and lowangeanalyzers. The spamlues are listed inable 2.1-2. ier
concentrationsvith the same osimilar degree of accuraape | and Ter Il format definitions are established in subch. H.
maximumranges (span values) agecified for low and high

Table 2.1-1
Performance Specifications of CO and @Monitors
Parameter Cow ranggo monltorsHigh range O, monitors

Calibration drift 24 hours. <6 ppnt <90 ppm <0.5% &

Calibration errar <10 ppnt <150 ppm <0.5% Q&

Response time. <2 min <2 min <2 min

Relative accuracy ©) ® (incorporated in CO RA

calculation)

IFor Tier Il, CD and CE are 3% and 5% of twice the license limit, respectively
2Expressed as the sum of the mean absolute value plus the 95% confidence interval of a series of measurements.
3The greater of 10% of PTM or 10 ppm.

Table 2.1-2
CEMS Span \alues for CO and G Monitors
CO monitors O, monitors (percent)
Low range (ppm) High range (ppm)
Tier | rolling average format. 200 3,000 25
Tier Il rolling average format. 2 x license limit. 3,000 25

2.1.4.2Daily Calibration Ga¥alues. The owner or opera be within 10 ppm CO of the PTM results, whichevetdss
tor shall choose calibration gas concentrations (or calibraticestrictive. The ppm CO concentration shall be corrected to
filters for in—situ systems) that include zero and high—level cal% O, before calculating the RA.
ibration values forthe daily calibration checks. For a single 2.1.4.7Calibration ErrarThe mean diérence between the
measurementange monitqr3 CO calibration gas concentra CEMS and reference values at &lltest points (seeable
tions (or calibration filters for in—situ systems) shall be useg, 1-3)shall be no greater th&%6 of span value for CO mani
i.e., the zero and high—level concentrations of the low-rangsrs (i.e., 10 ppm CO for low rangésF | CO analyzers antb0
CO analyzer and the high—-level concentration of ifigh— ppmCO for high range CO analyzers) and 0.5% fpa@alyz
rangeCO analyzer ers.
2.1.4.2.1The zero level for the CO or@nalyzer may be  2.1.4.8Measurement and Recording Frequefide sam
betweer0 and 20% of the span value, e.g., 0-40 ppm for lovpte to be analyzed shall pass through the measurement section
rangeCO analyzer0-600 ppmnfor the high-range CO ana of the analyzer without interruption. The detector shall-mea
lyzer,and 0-5% for the @analyzer (for Ter I). surethe sample concentration at least once every 15 seconds.
2.1.4.2.2The high-level concentration for the CO o OAn average emission rate shall be computed and recatded
analyzershall be between 50 and 90% of #pan value, i.e., leastonce every 60 seconds.
100-18Qppmfor the low-range CO analyz&/500-2700 ppm  2.1.4.9Hourly Rolling Average Calculation. The CEMS
for the high-range C@nalyzerand 12.5-22.5% £¥or the @  shallcalculate every minute an hourly rolling average, which
analyzer. is the arithmetic meaaf the 60 most recent one—minute aver
2.1.4.3Data Recorder Scale. The stcipart recordercom  agevalues.
puter,or digital recorder shall be capable of recording all-read 2.1.4.10Retest. If the CEMS produces results within the
ingswithin the CEMS$ measurement range and shall havespecifiedcriteria, the tesis successful. If the CEMS does not
resolutionof 0.5% of sparvalue, i.e., one ppm CO for low— meetone or more of the criteria, thecessary corrections shall
rangeCO analyzerl5 ppm CO for high-range CO analyzerbe made and the performance tests repeated.
and0.1% Q for the G analyzer 2 1.5Test Period
2.1.4.4Responsdime. The response time for the CO or O o lestireriods
monitor may not exceed 2 minutes to achieve 95% of the final 2.1.5.1Pretest Preparation Period. Install the CEMS; pre
stablevalue. parethe PTM test site according to the specifications in section
2.1.4.5Calibration Drift. The CEMS shall allow the deter 2.1.3,and prepare the CEMS for operation and calibration
minationof CD at the zero and high—level values. The CD shaltcordingto the manufacturés written instructions. A pretest
be determined separately for CO ang @onitors in terms of conditioningperiod similar to that of the 7—-day CD test is-rec
concentrationThe CO CEMS calibration response may nddmmendedo verify the operational status of the CEMS.
drift or deviate from the reference value of the calibration gas2.1.5.2Calibration Drift st Period. While the facility is
(or calibration filters for in—situ systemby more than 3% of operating under normal conditions, determine the CD at
the span value after each 24—hour period of the 7—dayi.eest, 24—hourintervals for7 consecutive days according to the-pro
6 ppm CO for the low-range analyzeidifl) and 90 ppm for ceduregiven in section 2.1.6.1. All CD determinations shall be
the high-range analyzeat both zero and high levels. The O madefollowing a 24-hour period during which no unsched
monitor calibration response may not drift or deviate from théled maintenance, repaior adjustment takes place. If the
referencevalue by more than 0.5%@t both zero and high combustiorunit is taken out of service during the test period,
levels. recordthe onset and duration of the downtime and continue the
2.1.4.6 Relative AccuracyThe result of the/Rtest of the calibrationdrift test when the unit resumes operation.
CO CEMS (which incorporates theo@nonitor) shall be no  2.1.5.3Relative Accuracy dst Period. Conduct the RA test
greaterthan 10% othe mean value of the PTM results or shaliccordingto the procedure in section 2.1.6vlile the facility
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is operating undenormal conditions. RA testing for CO and 2.1.6.1.2Calculations. Summarize the results on a data

O, shall be conducted simultaneously so that the results carsheetAn example is shown iRigure 2.1-1. Calculate the dif

calculatedfor CO corrected to 7% ©OThe RA test shall be ferencesbetween the CEMS responses and the reference val

conductedduring the CD test period. It &@nphasized that dur yes.

ingtrtwheé:EDMthtt%eriotﬂ’ no ad{_ustme?és otr_ repaér_s r?ay bte made, ; 5 >Response ife. Check the entire CEMS including

o the other than routine calibration adjustments per, . L

formedimmediately following the daily CD dettjermination.p%aﬁgslsigggﬁzn dgpadretrc%r;zlionog;t, sample conditioning, gas
2.1.5.4Calibration Error &st and Responsénie Test Per o .

ods. Conduct the CE and response time tests during the CD tegt.1.6._2.1Introducezero_gas_lnto the system. For extractive

period. systemsijntroduce the calibration gases at the probe as near to

o the sample location as possible. Forsitu system, introduce
2.1.6Performance Specificatiorest Pocedures the zero gas at a point such that all components actitreein
2.1.6.1 Calibration Drift &st. analysisare tested. When the system output has stabilized (no
2.1.6.1.1Sampling StrategyConduct the CD test for all changegreater than one percent of full scde 30 seconds),
monitorsat 24-hour intervals for 7 consecutive days using caWitch to monitor stack éient and wait for a stable value.
ibrationgases at the 2 (or 3, if applicable) concentration levétgcordthe time (upscale response time) required to reach 95%
specifiedin section 2.1.4.2. Introduce the calibration gas@d the final stable value.
into the sampling system as close toghenpling probe outlet  2.1.6.2.2Next, introduce a high-level calibration gas and
aspractical. Thegas shall pass through all filters, scrubbergepeatthe above procedure. Repeat the entire procedure 3
conditioners, and other CEMS components ui&hgnor  timesand determine the mean upscatel downscale response

mal sampling. If periodic automatic or manual adjustments &iges. The longer of the 2 means is the system response time.
madeto the CEMS zero and calibration settings, conduct the

CD test immediately before theadjustments, or conductitin _2-+-6-3Calibration Error st Procedure. _

sucha way that the CD can be determined. Record the CEMS2.1.6.3.1SamplingStrategy Challenge each monitor (both
responseand subtract this value from the reference (calibréiow—and high-range CO andg)with zero gas and BPProto

tion gas) value. @ meet the specification, none of thefelif col 1 cylinder gases at 3 measurement points within the ranges

encesshall exceed the limits specified iaflle 2.1-1. specifiedin Table 2.1-3.
Table 2.1-3
Calibration Err or Concentration Ranges for Ter |
GAS Concentration Ranges
Measurement point CO, ppm Oy,
percent
Low range High range
1 0-40 0-600 0-2
2 60-80 900-1200 8-10
3 140-160 2100-2400 14-16
For Tier II, the CE specifications for the low-range CO CEMS are 0-20%, 30-40%, and 70-80% of twice the license limit.
SOUACE DATE:
WORITOR LEATATION:
AEALAL NUMEER SFAM:
LW RANGE|
HHEH FLWrEl
CALIBRATION RDMITOR PERCENT
oa¥ | DATE | TIME VALLE AMESPOMSE | CAFFERENCE | OF SPANT
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Figure2.1-1 Calibration Drift Determination

2.1.6.3.1.1f a single measurement range is used, the cdl cylinder gases and meet the criteria in section 2.1.6.3.1) may
ibrationgases used in the daily CD checks (if they are Protod used for determining CE.
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2.1.6.3.1.20perate each monitor in its normsampling in CE calculations.
mode as nearly as possible. The calibratigas shall be  2.1.6.4 Relative Accuracyest Procedure.
injectedinto thg sample system as closé¢h® sampling probe 2.1.6.4.1Sampling Strategy for PTM tests. Condtiog
outletas practical and should pass throaftCEMS compe  pT\ tests in such a way thétey will yield measurements rep
nentsused during normaampling. Challenge the CEMS 3yesentativeof the emissions from the source and cadre
non-consecutivémes at each measurement point and recogiatedto the CEMS data. Although it is preferable to conduct
theresponses. The duration of each gas injection should-be gy CO, diluent, and moisture (if needed) simultanequsly
ficient to ensure that the CEMS surfaces are conditioned. moisture measurements that are taken withiQxminute
2.1.6.3.2Calculations. Summarize the results on a daggriodwhich includes the simultaneous CO andnieasure
sheetAn example dataheet is shown in Figure 2.1-Z¢%- mentsmay be used to calculate the dry CO concentration.
agethe differences between the instrument response and thiote: At times, CEMS RA tests may be conducted during incinerator

certified cylinder gas value for each gas. CalcuB@E results performanceests. In these cases, PTe&ults obtained during CEMS RA
' estsmay be used to determine compliance with incinerator emissions lim

(5 CE results for a single-range CO CEMS) according }Q s long as the source and test conditions are consistiette applica
Equation5 (section 2.1.7.5). No confidenceeficient is used ble regulations.

SOURCE: DATE:
MCNITOR: LOCATION:
SERIAL NUMSER: SPAN:

LEW RANGE|
HIGH RANGE|

RN CALIBRATION WMONITOR DIFFERENCE
HUMBER VALUE RESPONSE Temilow | Mid High

- Zero
- M
- High
- M

- Zano
- Hagh
Lo
- Pl
- High

wlw [l |aw|a| =

WEAN DIFFERENCE =
CALIBRATION ERROR = ke e b

Figure2.1-2 Calibration Error Determination

2.1.6.4.2 Performance=$t Methods. 2.1.6.4.4Correlationof PTM and CEMS Data. The time
2.1.6.4.2.1Unless otherwise specifiéd the regulations, and duration of each PTM testn and the CEMS response
method3 or 3A and method 10, 10A, or 108)(CFR parg0, time should be considered in correlating the data. Use the
AppendixA, incorporated by reference inR 660.1) are CEMSfinal output (the one used for reporting) to determine
thetestmethods for @and CO, respectivelilake a sample anintegrated average CO concentrafimneach PTM test run.
traverseof at least 21 minutes, sampling for 7 minutes at ea@®nfirm that the pair of results are or@nsistent moisture and
of 3 traverse points (see section 3.2). O, concentration basigach integrated CEMS value should
2.1.6.4.2.2When the installed CEMS usesandispersive thenbe compared against the corresponding average PTM
infrared (NDIR) analyzermethod 10 shall use tiadternative Value. If the CO concentration measured by the CEMS is
interferencetrap specified in section 10.1 of the methad. normalizedto a specified diluent concentration, the PTM
option, which may be approved by the department in certdfsultsshall be normalized to the same value.
caseswould allow the test tbe conducted using method 10 2.1.6.4.5Calculations. Summarize the results on a data
without the interference trap. Under thiption, a laboratory sheetCalculate the mean of the PTM values and calculate the
interferenceest is performed for the analyzer prior tofietd  arithmeticdifferences between the PTM and the CEMS data
test. The laboratory interference test includes the analysissfts.The mean of the dérences, standard deviation, cenfi
SO,NO, and CO calibration gases over thage of expected dencecoeficient, and CEMS RA should be calculated using
effluent concentrations. Acceptabterformance is indicated Equationsone through 4.
if the CO analyzer response to each of the gakessithan one 2.1.7Equations
percentof the applicable measurement range of the analyzer o
2.1.6.4.3Number of PTM &sts. Conduct a minimum of 9 ] ) q d )
setsof all necessarPTM tests. If more than 9 sets arecon 2.1.7.1Arithmetic Mean (j); Calculate™ of the difer-
ducted,a maximum of 3 sets may be rejected at the tesfixr ~ €nceof a data set using Equation one.
cretion. The total number of setssed to determine the RA
shall be greater than or equal to 9. All data, including the
rejecteddata, shall be reported.
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_ 10 where:
d==2d d _
n =1 (Eq. one) = Mean diference between CEMS response and the
. = known reference concentration.
where:
n = Number of data points. 2.1.8Reporting
n
S d At a minimum, summarize in tabular form the results of the
= ! ) o ] CD, RA, response time, and CE test, as appropriate. Include all
! = Algebraic sum of the individual dérences d  gatasheets, calculations, CEMS data recoags] cylinder gas

Whenthe mean of the ddrences of pairs of data is calcu or reference material certifications.
lated, correct the data for moisture, if applicable.

2.1.7.2Standard Deviatio(Sy). Calculate $using Equa 2.1.9Alternative Pocedure

tion 2. 2.1.9.1Alternative RA Procedure Rationale. Under some

"o operatingconditions, itmay not be possible to obtain meanring

n > di ful results using the RAest procedure. This includes condi

y g2 — it tions where consistentjery low CO emissions or low CO

1z n emissionsinterrupted periodically byshort duration, high

Sq ~ 'l—_ level spikes are observed. It may be appropriate in these cir

n—1 (Eq. 2) cumstance$o waive the PTM RA test and substitute the fol

lowing procedure.
2.1.7.3Confidence Coéitient (CC). Calculate the 2.5% 2.1.9.2 Alternative RA ProcedureConduct a complete

error CC (one-tailed) using Equation 3. CEMS status check following the manufactusemritten
instructions.The check should include operation of the light
CC=t i source, signal receivertiming mechanism functions, data

0.975 n acquisition and data reduction functions, datacorders,

(Eq. 3) mechanicallyoperated functiongmirror movements, calibra

tion gasvalve operations, etc.), sample filters, sample line
heaters,moisture traps, and other related functions of the
CEMS, as applicable. All parts of the CEMS shall be funetion
ing properly beforehe RA requirement can be waived. The
instrumentsshall also have successfully passed the CE and CD

where:

tg.g75=t—value (see dble 2.1-4).

_ Table 2.1a—4—t—\,6|ues _ requirementf the performance specifications. Substitution
n lo.975 n log7s | N to.975 of the alternative procedure requires approval of the depart
2 12706 | 7 | 2447 | 12 | 2201  ore
3 4.303 8 2.365 13 2.179 '

4 3.182 9 | 2.306 14 2.160 2.1.10Quality Assurance (QA)

5 2.776 10 2.662 15 2.145
6 2571 | 11 | 2.228 16 2.131 Proper calibration, maintenance, and operation of the

aThevalues in this table are already corrected for n-1 degrees®t NS is the responsibility of the owner or operatdthe
freedom. Use n equal to the number of individual values. owneror operator shaéstablish a QA program to evaluate and

2.1.7.4Relative AccuracyCalculate the RAf a set of data ,onitor CEMS performance. As a minimuthg QA program
usingEquation 4. shallinclude:

‘d‘ + ‘CC‘ 2.1.10.1A daily calibration check for each monitdihe

X100 calibrationshall beadjusted if the check indicates the instru
ment’'s CD exceedshe specification established in section
2.1.4.5.The gases shall be injected as closthe probe as pos
sibleto provide a check of the entire sampling system. If an

‘d‘ alternativecalibration proceduris desired (e.g., direct injec

= Absolute value of the mean of thefdiences tions or gas cells), subject to department approval, the ade
(Equation onp quacyof this alternative procedure may be demonstrated dur
ing the initial 7-day CD test. Periodic comparisons of the 2

‘Cq . . proceduresire suggested.
(Equation?%)Absome value of the confidence dunt 2.1.10.2A daily system audit. The audit shall include a

review of the calibration check data, an inspection of the
recordingsystem, an inspection of the control panel warning
lights, and an inspection of the sample transport and interface

2.1.7.5 Calibration ErrolCalculate CE using Equation 5. system(e.g., flowmeters, filters), as appropriate.
— 2.1.10.3A quarterly calibration error (CE) teQuarterly
CE= d X100 RA tests may be substituted for the CE test when approved by

thedepartment on a case—-by-case basis.
(Eq. 5) 2.1.10.4 An annual performance specification test.

RA —
PTM (Eq. 4)
where:

PTM = Average reference value.
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2.1.11References 2.2.2.1.20mganicAnalyzer That portion of the system that
(incorporated by reference inSR 660.11) sense®rganic concentratioand generates an output propor

tional to the gas concentration.

2.2.2.1.3Data RecorderThat portion of the system that

ronmentalProtection Agencylechnology Tansfer Cincin- recordsa permanent record of the measurement values. The
h . datarecorder may include automatic data reduction capabili
nati, Ohio 45268, ER-625/6-79-005, June 1979. iy Y P

2. “Gaseous Continuous Emissions Monitoring Systems- 3 2 2 2 |nstrument Measurement Range. Thefedénce
PerformanceSpecification Guidelines for SO, NOCO, O, petweenthe minimum and maximum concentration that can
and TRS.” U.S. Environmental Protection Agency OAQP$e measured by a specific instrument. The minimum is often
ESED, ResearchTriangle Park, North Carolina 27T gtatedor assumed to be 0 and the range expressed only as the
EPA-450/3-82-02@)ctober 1982. MU,

3. “Quality Assurance Handbook for Air Pollution Mea 2 2 2 35pan or Spanalue. Fullscale instrument meastre
suremenSystems: ¥lume |I.Principles.” U.S. Environmental mentrange.

Protection Agency ORD/EMSL, Researchri@ngle Park, 2 2.2 ACalibration Gas. A known concentration of a .
. - gy .2.2. . gasin
North Carolina, 2771, EFA-600/9-76—-006, December 1984.an appropriate diluent gas.

4. Michie, Raymond, M. Jret. al., “Performance€bt 55 5 scajibrationDrift (CD). The diference in the CEMS
Resultsand Comparative Data for Designated Referenggitreadings from the established reference value after a
Methodsfor Carbon Monoxide,” U.S. Environmental Protecgiaiedneriod of operation during whiato unscheduled main
tion Agency ORD/EMSL, Researchidangle Park, North Car tenance repair or adjustment takes place. A Q8%t is per

olina, 2771, EFRA-600/S4-83-013, September 1982. formedto demonstrate the stability of the CEMS calibration
5. Feguson, B.B., R.E. Lgst,eand WJ. Mitchell, ‘fFleId overtime.

Evaluationof Carbon Monoxide and Hydrogen Sulfide €on 3 5 5 grResponseife. The time interval between the start

tinuousEmission Monitors at an Oil RefingyJ.S. Environ o 4 step change in the systemut (e.g., change of calibration

mentalProtection AgencyResearchflangle Park, North Car g45)and the time when the data recorder displays 95% of the
olina, 2771, ERA-600/4-82-054, August 1982. fgina|) value. Py ’

2.2 Performance Specifications for Continuous Emission 2.2.2.7Accuracy A measurement aigreement between a
Monitoring of Hydpcarbons for Incinerators, Boilers, ~ measuredalue and an acceptedtase value, expressed as the

1. JahnkeJames A. and G.J. Aldina, “Handbook: Contin
uousAir Pollution Source Monitoring Systems,” U.S. Envi

and Industrial Furnaces Burning Hazious Véiste percentagelifference betweethe true and measured values
S o relative to the true value. For these performance speeifica
2.2.1Applicability and Principle tions, accuracy is checked by conducting a calibration error

- .. .. (CE)test.
2.2.1.1 Applicability. These performance specifications 5 5 5 gcajibration Error (CE). The dérence between the
apply to hydrocarbon (HC) continuous emission monitoring,, cenrationindicated by the CEMS anthe known con
systemyCEMSs) installed on incinerators, boilers, and iRdus \trationof the cylinder gas. A CE test procedure is-per

trial furnaces burning hazardous waste. Becifications (5 meqto document the accuracy and linearity of the monitor
include procedures which are intendexdbe used to evaluateing equipment over the entire measurement range

the acceptability of the CEMS at the time of its installation or 2.2.2.9PerformanceSpecification Est (PST) Period. The

wheneverspecified in regulations or licenses. The procedures < . , ,
are not degigned to e\?aluate CEMS performange over aﬁrloddunng which CD, CE, and response time tests are con
)

extendedperiod of time. The source owner or operator ucted.

responsiblefor the proper calibration, maintenance, and 2.2.2.10 Centroidal Area. A concentric area that is geo
operationof the CEMS at all times. metrically similar to the stack or duct cross section and is no

2.2.1.2Principle. A gas sample is extracted from the Sour&g)eaterthan one percent of the stack or duct cross—sectional

througha heated sample line and heated filter (except as p%ea.

vided by section 2.2.10) tofeameionization detector (FID). 2.2.3Installation and Meas@ment Location
Resultsare reported as volume concentration equivalents of Specifications

propane.Installation and measurement location specifica ) )

tions, performance and equipment specifications, test and dat-2-3-1 CEMS Installation and Measuremelnbcations.
reductionprocedures, and brief quality assurance guidelind§® CEMS shall be installed in a location in which measure
areincluded in the specifications. Calibration drifalibration Ments representative of the sourseemissions carbe
error,and response time test conducted to determine conobtained.The optimum location of the sample interface for the

formanceof the CEMS with the specifications. CEMS:is determined by a numbef factors, including ease of
accesdor calibration and maintenance, the degree to which
2.2.2Definitions sampleconditioning will be required, the degree to which it

) o o representgotal emissions, and thaegree to which it repre
2.2.2.1Continuous Emission Monitoring System (CEMS)sentsthe combustion situation in the firebox. The location
Thetotal equipment used aquire data, which includes samshouldbe as free from in-leakage influences as possible and

ple extraction and transport hardware, analydata recording reasonablyfree from severe flow disturbances. Témmple
and processing hardware, and software. The system consis{g&tionshould beat least 2 equivalent duct diameters down
the following major subsystems: streamfrom the nearest control device, paifipollutant gen
2.2.2.1.1Sample Interface. That portion of the systliat eration,or otherpoint at which a change in the pollutant €on
is used for one or more of the following: Samptsuisition, centrationor emission rate occuend at least 0.5 diameter
sampletransportation, sample conditioningy, protection of upstreamfrom the exhaust or control device. The equivalent
the analyzer from the &cts of the stack #fient. ductdiameter is calculategs ped0 CFR part 60Appendix
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A, method 1, section 2.1, incorporateygreference in NR  gascylinder ovewhich the concentration does not change by
660.11 If these criteria are not achievable or if the location morethan+2% from the certified value.
otherwiseless than optimum, the possibility of stratification 2 2.4.2 CEMS Spanaluie. 100 ppm propane.

should be '”Ves{t'?atﬁd” %desc.tr;]be?hm secttlo'r(lj 2r'2'3'ﬁh-rhe 2.2.4.3Daily Calibration Gaalues. The owner or opera
measuremenpoint shall be within the centroidatea of the . gh4)| choose calibration gas concentrations that include

stackor duct cross section. zeroand high-level calibration values.

2.2.3.2 Stratification Bst Procedure. Stratification is
- ‘ ; 2.2.4.3.1The zero level may be between 0 and 20 pm
definedas a diference in excess of 10between the average and20% of the span value).

concentrationn the ducbor stack and the concentration at any ) .
point more than 1.0 meter from the duct or stack wallda@ter 2.2.4.3.2The h|gh—Ie\0/eI concentration shaé between 50
mine whether diuent stratificatiorexists, a dual probe syster@1d90 ppm (50 and 90% of the span value).
should be used to determine the averdiilgent concentration ~ 2.2.4.4Data Recorder Scale. The steigart recordercom
while measurements at each traverse point are beap. puter,or digital recorder shall be capable of recording all-+ead
Oneprobe, located at the stack or duct centroid, is used as ai§@s within the CEMS$ measurement range and shall have
tionary reference point to indicatee change in #fient con  resolution of 0.5 ppm (0.5% of span value).
centrationovertime. The second probe is used for sampling at 2.2.4.5Response ime. The response time for tIBREMS
the traverse points specified #0 CFR part 60Appendix A, may not exceed 2 minutes to achieve 95% of the fitaible
method1, incorporated by reference in8R 660.1. The value.
monitoring system samples sequentially at the refer@mte 5 > 4 gCalibration Drift. The CEMS shall allow the deter
traversepoints throughout the testing period for 5 minwtes minationof CD at the zero and high-level values. The CEMS
eachpoint. calibrationresponse may not tf by more thae3 ppm &3%
2.2.4CEMS Performance and Equipment Specification§ the span value) after each 24-hour period of the 7-day test
_ _ o _ ~atboth zero and high levels.
If this method is applieth highly explosive areas, caution 2 2 4 7Calibration ErrorThe mean diérence between the
andcare shall be exercised in choice of equipment and instaigens and reference values at all 3 test points listed below

tion. shallbe no greater than 5 ppeb@% of the span value).

2.2.4.1 Flame lonization Detector (FID) AnalyzeA 2.2.4.7.1Zero Level. Zero to 20 ppm (0 to 20% of span
heatedFID analyzer capable of meeting or exceeding the§§|ue)_

specificationsHeatedsystems shall maintain the temperature .
of the sample gas between FPED(300°F) and 175C (350°F) I2.2.4.7.2M|d—LeveI. 30 to 40 ppm (30 to 40% of span
throughoutthe systemThis requires all system componenté’a ue). .
suchas the probe, calibration valve, filteample lines, pump, ~ 2.2.4.7.3High-Level. 70 to 80 ppm (70 to 80% of span
and the FID to be kept heated at all times such that no moisi(A&/€)-
is condensed out of the system. 2.2.4.8Measurement and Recording Frequeflde sam

Note: As specified in the regulations, unheated HC CEMs may be cqgple to be analyzed shall pass through the measurement section
sideredan acceptable interim alternative monitoring technique. For addif the analyzer without interruption. The detector shall-mea
tional notes, see section 2.2.10. The essential compoofeiis measure ¢\ rathe sample concentration at least once every 15 seconds.

mentsystem are described below: An average emission rate shall be computed and recatded
2.2.4.1.1Sample Probe. Stainless steel, or equ|valent,I “stonce every 60 seconds.

collect a gas sample from the centroidal area of the stac ) .
cross—section. 2.2.4.9Hourly Rolling Average Calculation. The CEMS

: : : shall calculate every minute an hourly rolling average, which
2.2.4.1.2Sample Line. Stainless steel @fldn tubing to : . R
transportthe sample to the analyzer is the arithmetic meaaf the 60 most recent one—minute aver

Note: Mention of trade names or specific products does not constittﬂgevalues' L
endorsementy the department. 2.2.4.10Retest. If the CEMS produces results within the

2.2.4.1.3Calibration Valve Assembly A heated 3-way specifiedcriteria, the tesis successful. If the CEMS does not
valve assembly to direct the zero and calibration gases to theetoneor more of the criteria, necessary corrections shall be
analyzeris recommended. Other methods, such as quick—-cdhadeand the performance tests repeated.

tli t t librati to th I li N .
Ele; Ines, fo route calibration gas 1o the analyzers are applica ; 5 sperformance Specificatiore$t (PST) Periods

_2.2.4.1.4Particulate FilterAn in—stack or out-of-stack 2 2 5 1pretest Preparation Period. Install the CEMS; pre
sinteredstainless steel filter is recommended if exhaust gggrethe PTM test site according to the specifications in section
particulateloading is significant. An out-of-stack filter shall2 2 3 and prepare the CEMS for operation and calibration
be heated. accordingto the manufacturés written instructions. A pretest

2.2.4.1.5Fuel. The fuel specified by the manufacturer (e.g:onditioningperiod similar to that of the 7-day CD test is-rec
40% hydrogen/60% helium, 40% hydrogen/60% nitrogen gasnmendedo verify the operational status of the CEMS.

mixtures,or pure hydrogen) should be used. 2.2.5.2Calibration Drift st Period. While the facility is
2.2.4.1.6Zero Gas. High purity air with less than 0.1 partgperatingundernormal conditions, determine the magnitude
permillion by volume (ppm) HC as methane or carbon equivaf the CD at 24—hour intervals forcbnsecutive days accerd
lentor less than 0.1% of trepan value, whichever is greatering to the procedure given in section 2.2.6.1. All CD deter
2.2.4.1.7Calibration Gases. Appropriate concentrations afiinations shall be made following a 24-hour period during
propane gas (in air or nitrogen). Preparation of the calibratiatich no unscheduled maintenance, repair adjustment
gasesshould be done according to the procedim@&dA Pro-  takesplace. If the combustion unit is taken out of service dur
tocol 1. In addition, the manufacturer of the cylindgas ing the test period, record the onset and duration of the-down
shouldprovide a recommended shelf life for each calibraticimme and continue the CD test when the unit resumes operation.
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2.2.5.3Calibration Error &st and Responsénie Test Per  ferencedetween the CEMS responses and the referenee val
ods. Conduct the CE and response time tests during the CDuest

period. 2.2.6.2Responseiime. The entire system including sample
o extractionand transport, samplonditioning, gas analyses,
2.2.6Performance Specificatiorest Pocedures andthe data recording is checked with this procedure.
2261 Calibration Drift &st. 2.2.6.2.1ntroduce the calibration gases at pinebe as near

. to the sample location as possible. Introduce the zero gas into
2.2.6.1.1 Sampling StrategyConduct the CD test atthesystem. When the system output has stabilized (no change
24-hourintervals for 7 consecutive days usinglibration greaterthan 1 percent of full scale for 30 sec), switch to moni
gasesat the 2 daily concentration levels specifiecséttion  tor stack efluent and waifor a stable value. Record the time
2.2.4.3.Introduce the 2 calibration gases into the sampling sysipscaleresponse timejequired to reach 95% of the final
temas close to the sampling probe outlet as practical. The gasblevalue.
shall pass through alCEM components used during normal  2.2.6.2.2Next, introduce a high-level calibration gas and
sampling.If periodic automatic or manual adjustments argpeatthe above procedure. Repeat the entire procedure 3
madeto the CEMS zero and calibration settings, conduct thienesand determine the mean upscaiel downscale response
CD test immediately before theadjustments, or conduct it in times.The longer of the 2 means is the system response time.
sucha way that the CD can be determined. Record the CEMS2 . 2.6.3Calibration Error &st Procedure.
responseand subtract this value from the reference (calibra 2.2.6.3.1Sampling StrategyChallengethe CEMS with
tion gas) value. @ meet the specification, none of thefelif  zerogas and ER Protocol 1 cylindegases at measurement
encesshall exceed 3 ppm. pointswithin the ranges specified in section 2.2.4.7.
2.2.6.1.2Calculations. Summarize the results on a data 2.2.6.3.1.1The daily calibratiorgases, if ER Protocol 1,
sheetAn example is shown iRigure 2.2-1. Calculate the dif maybe used for this test.

SOURCE: DATE
WOMITOR: LOCATION:
SERIAL KUWBEA: PN
CALIBRATION | MOMITOR PERCENT
DAY | DATE | TIME WALIE RESPONSE | DIFFEAENCE | OF SPaw
1
H
rEncy |2
[0
LEVEL
5
L]
T
1
2
i |3
LEVEL
&
5
[
T

“homptance ol © § % of Gpan ach day o Seven Syl

Figure 2.2-1 Calibracion Drifc Determinacion
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7.2.6.3.1.1 Oparaca the CEHS ad nearly aa poaslble In Etw corsal
aaspling eods, The calibration gew should be injscted inta the sampling
syscam B8 clodm Eo the saspling proba suclat as practieal and shall pass
through sll filters, scrubbers, conditlomers. and other menltor compomenta
uged during norpel asspling. Challengs tha CEME thees nos-coraecutive tines
at sach msasurement polnt and record che cesponses. The duration of esch gas
injsczion should he For & aufficiant pariod of tloa to sreure that the CENS
aurfaces are conditionsd.

2.2.4.5.2 Caloulatioms. Susmsrize the results on a dats shess. An
sxaapls dats ahsat [a dbewn In Flgure 2.2-2. Aversgs che dilffececces Derween
che instrument respones and the certified cylindsr gas walus for ssch gas
Caleulats theaw CE results according oo Equation 1. Bo cenfldsnce cosfflelent

is used in SE calowlacicms,
i.1.7 Esuations

2.8.7.1 Calibratlon Ecter, Calculacs CE walng Equatlom 1,

:;-]%';:nu iBg. 1}

whers:
2 = Mean diffscence Lerwsan CEMS responss and che keewn vefersnce
concencration.

2:z.8 Bsporcing

Ar & mlelsus, sussarize Im tabular form che reswulcs of the CD,
responss tims, and CE tent, se spproprists. Ineluds sl]l dsta shsats, =slculs-
tiona, CEHS daca records, and cylirder gas or ceference materisl certifica-

clons.

MOETOR: LOCATION:
SERIAL NUMBER SRAN;

BLUM CALBRATION MONITOR DIFFERENCE
HUMBER VALUE RESPONSE Zarailow [T Figh

1 - Inig

2+ hd

- Wid
- Inm

Znm
- Mg

wfm o |m o | =

MEAN DIFFERENCE =
CALIBRATION ERROA = % = *

Figure 2.21-2 Calibration Error Detarminacion

2.2.9Quality Assurance (QA) monitor CEMS performance. As a minimuthe QA program

Proper calibration, maintenance, and operation of rehallinclude: ) o )
CEMS is the responsibility of the owner or operatdrhe 2.2.9.1A daily calibration check for eaahonitor The cal
owneror operator shastablish a QA program to evaluate anibration shall be adjusted if the check indicates the instru
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ment'sCD exceeds 3 ppm. The gases shall be injected as cleéenzo-p-dioxinsanddibenzofurans that are chlorinated at the 2,3,7,
to the probe as possible to provide a check of the entire sewP'738 F}OCS:D“B"}: ﬁg?qui?;fﬁg”:(i £;)2-37:38; Ci”g%”?? P'igggt a\lf\r/]f&eﬂ
ling system. If an alternative calibration procedure is desiréd: /- 29, a9, /07
?e.gg.’, d%rect injections or gas cells), sub‘j)ect to departme §'4'7’8_PeCD5re both referred to as *2378-PeCDFs.”
approval,the adequacy of this alternative procedure iy  Forthe purpose of estimating risks posed by emissions from
demonstratediuringthe initial 7-day CD test. Periodic cem boilersand industrial furnaceijowever specific congeners
parisonsof the 2 procedures are suggested. andhomologues shall be measured using the specified method
2.2.9.2A daily system audit. The audit shall include &ndthen multiplied by the assigned toxicity equivalence fac
review of the calibration check datan inspection of the tors (TEFs), using procedures descriliad‘interim Proce
recordingsystem, an inspection of the control panel warnirduresfor Estimating Risks Associated wiltxposures to Mix
lights, and an inspection of the sample transport and interfaceesof ChlorinatedDibenzo-p-Dioxins and Dibenzofurans
system(e.g., flowmeters, filters), as appropriate. (CDDs and CDFs) and 1989 UpdateZpA/625/3-89/016,
2.2.9.3A quarterly CE test. Quarterly RA tests mayshb  March 1989, incorporated by reference ilN& 660.1.. The
stitutedfor the CE test when approved by the department essulting2,3,7,8—-TCDD equivalents value is used inghb

acase-by-case basis. sequentisk calculations and modelingfesfts as discussed in
2.2.9.4 An annual performance specification test. the BIF final rule.
2.2.10Alternative Measwement &chnique The procedurefor calculating the 2,3,7,8-TCDD equiva

. L lentis as follows:
Theregulations allow gasonditioning systems to be used 1. Using method23, determine the concentrations of

In conjunctionwith unheated HC CEMSs during an interi ! .
period.This gas conditioning may include cooling to not |g2%,7,3,8—congenem‘ various PCDDs and PCDFs in the sam

than40° F and the use of condensate traps to reduce the m8t§-

ture content of sample gas entering the FID to less than 2%.2. Multiply the congener concentrations in the sample by
Thegas conditioning system, howeyearay not allow the sam the TEF listed in &ble 4.0-1 to express the congenen

ple gas to bubble through the condensate as this would remogatrationsin terms of 2,3,7,8—TCDD equivalent. Note that
water solubleorganic compounds. All components upstrearsongenersiot chlorinated at 2,3,7, and 8 positions have a zero
of the conditioning system should be heated as describedgdgicity factor in this table.

section2.2.4 to minimize operating and maintenance prob 3. Add the products obtained in step 2, to obtain the total

lems. 2,3,7,8-TCDDequivalent in the sample.
, 2.2.11References Samplecalculations are provided in ERlocument No.
(incorporated by reference inSR 660.1) EPA/625/3-89/016Warch 1989, incorporatdal reference in
1. Measurement of Matile Oganic Compounds—Guide S-NR 660.1.
line Series. U.S. Environmental Protection AgerRRgsearch
. . Table4.0-1.-2,3,7,8-TCDD
Ilrjlggigslae?gark, NorthCarolina, 2771, ERA-450/2-78-041, Toxicity Equivalence Factord EFsy!
2. Traceability Protocol for Establishingde Concentra Compound l_-g;':s’
tions of Gases Used for Calibration and Audits of Continuous :
SourceEmission Monitors (Protocol No. 1). U.S. Environ Mono—, Di-and fiCDDs ................ 0
mental Protection Agency ORD/EMSL, Researchiangle 2378-TCDD..........cvvvuvevo.. . 1
Park,North Carolina, 2771, June 1978. Other TCDDS. . .. .o 0
3. Gasoline &por Emission Laboratory Evaluation-Par2,3,7,8-PeCDD . . .. .. ................. . 05
2. U.S. Environmental Protection Agen©@AQPS, Research Other PeCDDS. . ... ...cvv e 0
Triangle Park, North Carolina, 2771 EMB ReportNo. 2378-HXCDDS. ... ....o'vuuenennnnnn.. . 0.1
76—GAS-6August 1975. Other HXCDDS. . ... .. oo 0
SECTION 3.0 2'3'7%:;2?3;?6653 ................... . 8.01
SAMPLING AND ANALYTICAL METHODS ocoD . ... . 0.001
Note: The samplingand analytical methods to the BIF manual are pupMono—, Di—and fiCDFs. ................ 0
lishedin “Test Methods for Evaluating Solidaste, Physical/Chemical 2,3,7,8-TCDF. . ... ...... ... .. . 01
Methods”,EFA SW-846, as incorporated by reference iNR.660.1L. Other TCDFS. . . o o oo, 0
SECTION 4.0 PROCEDUREFOR ESTIMATING THE 1,2,3,7,8-PeCDF. . .. .................. i 0.05
ToxIcITY EQU|VALENCE OF CHLORINATED 2,3,4,7,8‘P€CDF ...................... i 0.5
DIBENZO-P-DIOXIN AND DIBENZOFURAN CONGENERS Other PECDFs. .................. 0
2378-HXCDFS........ ... i . 0.1
PCDDs and PCDFs shall be determined using the method Other HXCDFs. .................. 0
givenin section 3.4 of this document. In this method, individ2378-HpCDFs. . ...................... . 0.01
ual congeners or homologdesre measured and then summed Other HPCDFS. . . . ..o oo 0
to yield a total PCDD/PCDF value. No toxicity factors areyCDE . . . ... . ..o . 0.001

specifiedin the method to compute risks from such emissions. ReferenceAdapted from NAO/CCMS, 1988a.

Note: 1 Theterm “congener” refers to any one particular member of the ) I ) . .
samechemical family; e.%., there are 75 coﬁgene[r)s of chiorinated dibenzo--INterim Procedures for Estimating Risks Associated with Exposures
p-dioxins.The term “homologue” refers mgroup of structurally related 10 Mixtures of Chlorinated Dibenzo—p-Dioxins and Dibenzofurans
chemicalsthat have the same degree of chlorinatfor. example, there (CDDsand CDFs) 1989 Update &f825/3-89/016, March 1989, incor

areeight homologuesf CDs, monochlorinated through octachlorinatedporated by reference in R 660.1L.
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SecTION 5.0 HazarRDOUS WASTE COMBUSTION AIR * Multiple stacks with substantially é#frent release speci
QUALITY SCREENING PROCEDURE fications(e.qg., stack heightdiffer by >50%, exit temperatures

differ by >50°K, or the exit flow rates di€ér by more than a
The HWCAQSPis a combined calculation/reference tablgactor of 2),
approactfor conservatively estimating short—term amhual ~ « Terrain located between 1 km and 5 km from the site
averagdacility impacts forstack emissions. The procedure igycreasesn elevation by more than the physical height of the

basedon extensive short-term modeling df §eneric source sporteststack (i.e.the facility is located in complex terrain),
types and on a set of adjustment factors for estimating anngial

average concentrations from short—-ternconcentrations. « Significant distance between the facilitgtacks and the

Facility impacts may be determined based on sbkected gjio houndary [guidance odetermining whether a distance is
worst-casestack or on multiple stacks, in which the impactg;; - nificant” is provided in Step 6(B) of the procedure].

from each stack are estimated separately and then adde tepsl through 9 of thecreening procedure present a-sim

produ_cethe total fa_cmty Impact. . . . plified method for determining emissions basedtenuse of

This procedure is most useful féacilities with multiple 6 «yorst-case’stack. If the simplified method shows that
stacks, large source—to—property boundary distances, agflgjredfeed rates result in emissions that exceed allowable
complexterrain between one and 5 km from the facily |inits for one omnore pollutants, a refined analysis to examine
ensurea suficient degree of conservatism, t(RRWCAQSP he emissions from each stack can be conducted. This-multi
may not be used if any of the 5 screening procedure I'm'tat'oﬁf%—staCWnethod is presented in Step 10.

listed below are true: . . .
The steps involved in screening methodology are as fol
* The facility is located in a narrow valley leggn 1 km  |q\ys: P g a9y
wide; . -
* The facility has a stack taller than 20 m and is located suchStepl' Define §ource Chgractg_nsncs .
thatthe terrain rises to the stack height within 1 km of the—facgursgepz- Determine the Applicability of the Screening Proce
ity;
« The facility has a stack taller than 20 m and is located Step3. Select the \bfst-Case Stack

within 5 km of the shoreline of a & body of water; Step 4. ¥rify Good Engineering Practice (GEP) Criteria
* The facility property line is within 200 m of the stack and Step5. Determine the Edctive Stack Height andefrain—
the physical stack height is less than 10 m; or AdjustedEffective Stack Height

* On-site receptors are of concern, and stack height is lessstep 6. Classify the Site as Urban or Rural

than10 m. o . Step 7. Determine Maximum Dispersion Caéénts
If anyof these criteria are met or the department determines . . . . .

that this procedure is not appropriate, then detailed site— SteP 8. Estimate Maximum Ambient Air Concentrations

specific modeling or modeling usinthe “Screening Proee  Step 9. Determine ComplianceittWRegulatory Limits

duresfor Estimating the Air Quality Impact of Stationary Step 10. Multiple Stack Method

Sources,”EPA -450/4-88-010, Ofce of Air Quality Plan

ning and Standards, August 1988, incorporated by reference in Step 1: Define Souce Characteristics

s.NR 660.1, is required. Detailed site—specifitispersion ; ; 3

modelingshall conform to the EP*Guidance on Air Quality Provide the following souce data:

Models(Revised)”, ER 450/2-78-027R, Gite of Air Quat Stack | StackNo. [ Stack

ity Planning and Standards, Researciarjle Park, North ~ StackData: No. 1 2 No. 3

Carolina, July 1986, incorporated by reference inMR  ppysical stack

660.11 This document provides guidance on both the propggight (m)

selection and regulatory application of air quality models.

) Exhaust tempera
Introduction ture CK)

The Hazardous \&ste Combustion Air Qualit$creening Flow rate (nd/sec)
Procedure(HWCAQSP) (also referred to hereafter as “the& \ote: 3worksheespace is provided for thratacks. If the facility has
screeningprocedure” or “the procedure”) provides a quickadditionalstacks, copy the form and revise stack identificatiombers
easymethod for estimating maximum (hourly) and annuddr 4, 5, etc.
averageambient air impacts associated vitile combustion of Nearby Building Dimensions

hazardousvaste. The _methqdologsg is conservative in nature considerall buildings within 5 building heights or 5 maxi
andestimates dispersion céiefents” based orfacility-spe 1, m projected widths of the stack(s). For the building with the

cific information. : i, S .
reatesheight, fill in the spaces beloBuilding Height (m
Note: 2 The term dispersion cdigfient refers to the change in ambientg 9 b 9 ght (m)

air concentrationj(g/m 3) resulting from a source witiin emission rate —Maximum projected building width (m) _
of 1 g/sec. _ _ _ Nearby Terrain Data
The screening procedure can be usedietermine emis  Determinemaximum terrain riséor the following 3 dis

sionslimits at sites where the nearest meteorologicahf®T tanceranges from the facility (not requirectiife highest stack
stationis not representative of the meteorology at the site.jff|ess than 10 m in height):

the screen shows that emissions from the site are adequately

protective then the need to collect site-specific meteorelogi (m) (m) (m)
cal data can be eliminated. 0-0.5km ~ 0-25km - 0-5km

The screening procedure is generally most helpfufdoil- Distancefrom facility to nearest shoreline (km) ___
ities meeting one or more of the following conditions: Valley width (km)
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Step 2: Determine the Applicability Step4: Verify Good Engineering
of the Screening Pocedure Practice (GEP) Criteria
Fill in the following data: Confirm that the selected worst-case stack m&asd
Yes | No EngineeringPractice (GEP) criteria. The stack heightot®
. . usedin the subsequent steps of this procedure maybeot
Is the facility in a valley < km in width? greaterthan the maximum GERlaximum and minimum GEP
o o ) stackheights are defined as follows:
Is the terrain rise within 1 km of the facil CEP (minimum)=H+(1.5L)

ity greater than the physical stack

height of the tallest stack? (Only GEP (maximum)=greater of 65 m or H+(4L}

applies to stacks20 meters in height where:
H=heightof the building selected in Step 1 measured from
Is the distance to the nearest shoreline 45 groundlevel elevation at the base of the stack
km? (Only applies to facilities with L=the lesser dimension of the height or projected width of
stacks<20 meters in height.. . ... ... the building selected in Step 1
Record the following data for the worst-case stack:
For the building listed in Step 1, is the Stack height (m) =
closest property boundary <5 times the H(m) =
building height or <5 times the maxi L(m) =
mum projected building width? (Only —— .
applies to facilities with a stack height Then compute the following:
<2.5 times the building height) . . . .. GEP (minimum) (m)=
If the answer is “no” to all the preceding questions, then the GEP (maximum) (m)=_
HWCAQSPis acceptable. If the answer to any question is “yeshribee ¢ If the physical height of the worst—castack exceeds the
dureis not acceptable. maximumGER then use the maximum GEP stack height for
the subsequent steps of this analysis;
Step3: Select the Vérst-Case Stack « If the physical height of the worst—case stack is less than

If the facility has several stacks, a worst-case stack shal@hlée minimum GER then use generic source numbgras the

; " fectedsource for further analysis and proceed directly to
chosento conservativelyepresent release conditions at thg

-~ . ; tep6;
facility. Follow the steps below to identify theorst-case o If the physical height of the worst—case stack is between

stack. ) . the minimum and maximum GEEhen usehe actual physical
Apply the following equation to each stack: stackheight for the subsequent steps of this analysis.
K=RVT Step 5: Determine the Effective Stack Height and the
where: Terrain—Adjusted Effective Stack Height (TAESH)

K=an arbitrary parameteaccounting for the relative influ  Theeffective stack height is an important factor in disper
enceof the stack height and plume rise. sionmodeling. The ééctive stack height ithe physical height

of the stack plus plume rise. As specified in Step 4, the stack

H=Physical stack height (m) height used to estimate thefe€tive stackheight may not
exceedGEP requirements. Plume rise is a functibthe stack
V=Flow rate (m¥sec) exit gas temperature and flow rate.
T=Exhaust temperaturéK) In this analysis, the ffctive stack height is used to select
the generic source that represents the dispersion characteris
Complete the following table to compute tics of the facility For facilities located in flat terrain aror
the “K” value for each stack: all facilities with worst-case stacks less than or equal to 10
Stack  Stack  x Flow x Exit = K metersin height, generic source numbers are selected strictly
No. height rate temp on the basis of ééctive stack height. In all other casése
(m) (m¥ (°K) effective stack height is further adjusted to take into account
sec) theterrain rise near the facility his “terrain—adjusted ffc-
T - 0x . x = _ tive stackheight” (TAESH) is then used to select the generic

— sourcenumber that represents ttlispersion characteristics of
— the facility. Follow the steps below to identify thefesftive

2. __ x ___x ____ = _ stack height, the AESH (where applicable), and the cotre
— spondinggeneric source number

- (A) Go to |ble 5.0-1and find the plume rise value cotre

8 _ Y — 7 = spondingto the stack temperature and exit flow rate for the
- worst-casestack determined in Step 3.
Selectthe stack with the lowesK” value. This is the worst—case stack ~ Plumerise = (m)
thatwill be used for Steps 4 through 9. (B) Add the plume rise to the GEP stack height ofatbest—
Worst-Case Stack is identified as Stack No. casestack determined in Steps 3 and 4.
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GEPstack  + Plume =  Effective stack determinedn Step 5(C) and proceed directly to Step 6. Gther
height (m) rise (m) height (m) wise, continue to Step 5(E).

Note: 4 Theterrain isconsidered flat and terrain adjustment factors are
+ = notused if the maximum terrain rise within 5 km of the facility (see Step

1) is less than 10 % of the physical stack height of the worst-case stack.
(E) For those situations whetlee conditions in Step 5(D)
not applythe efective stack height shall be adjusted for ter
rain. The TAESH for each distance range is computeduty
tracting the terrain rise within the distance range from the
Generic source number = effectivestack heigh.

; ; T : Note: SReferto Step 1 for terrain adjustment data. Note that the distance
(D) If the source is located in flat terréJrlDr if thegeneric from the source to the outer radii of each range is Usadexample, for

sourcenumber ident.if.ied il’l Step 5(C) above i_S lb(kgard e range >0.5-2.5 km, the maximum terrain rise in the range 0.0-2.5 km
lessof terrain classification), use the generic souramber s used.

(C) Go tothe first column of @ble 5.0-2 and identify the
rangeof effective stackheights that includes thefegtive do
stackheight estimated in Step 5(B). Rectind generic source
numberthat corresponds to this range.

TABLE 5.0-1.—ESTIMATED PLUME RISE IN METERS)BASED ON StACK EXIT FLOW RATE AND GAS TEMPERATURE
Exhaust Emperature®K)

Flow rate <325 325- [ 350- [ 400- 450- | 500- | 600- | 700- | 800- 1000- | >1499
(m3/s) 349 399 449 499 599 699 799 999 1499

<05......... 0 0 0 0 0 0 0 0 0 0 0
05-09...... 0 0 0 0 0 0 0 0 1 1 1
1.0-19...... 0 0 0 0 1 1 2 3 3 3 4
2.0-29...... 0 0 1 3 4 4 6 6 7 8 9
3.0-39...... 0 1 2 5 6 7 9 10 11 12 13
40-49...... 1 2 4 6 8 10 12 13 14 15 17
50-74 ...... 2 3 5 8 10 12 14 16 17 19 21
75-99 ...... 3 5 8 12 15 17 20 22 22 23 24
10.0-12.4 4 6 10 15 19 21 23 24 25 26 27
12.5-14.9 4 7 12 18 22 23 25 26 27 28 29
15.0-19.9 5 8 13 20 23 24 26 27 28 29 31
20.0-24.9 6 10 17 23 25 27 29 30 31 32 34
25.0-29.9 7 12 20 25 27 29 31 32 33 35 36
30.0-34.9 8 14 22 26 29 31 33 35 36 37 39
35.0-39.9.. 9 16 23 28 30 32 35 36 37 39 41
40.0-49.9 .. 10 17 24 29 32 34 36 38 39 41 42
50.0-59.9 12 21 26 31 34 36 39 41 42 44 46
60.0-69.9 14 22 27 33 36 39 42 43 45 47 49
70.0-79.9 16 23 29 35 38 41 44 46 47 49 51
80.0-89.9 17 25 30 36 40 42 46 48 49 51 54
90.0-99.9.. 19 26 31 38 42 44 48 50 51 53 56
100.0-119.9.. 21 26 32 39 43 46 49 52 53 55 58
120.0-139.9.. 22 28 35 42 46 49 52 55 56 59 61
140.0-159.9. . 23 30 36 44 48 51 55 58 59 62 65
160.0-179.9.. 25 31 38 46 50 54 58 60 62 65 67
180.0-199.9.. 26 32 40 48 52 56 60 63 65 67 70
>1999....... 26 33 41 49 54 58 62 65 67 69 73

TABLE 5.0-2—SELECTION OF GENERIC SOURCE NUMBER

Effective stack height (m) Generic
source No.

<10.0. ... 1

10.0-14.9 ... .. ... 2

15.0-19.9. ... . ... 3

20.0-24.9 ... ... .. e 4

25.0-30.9. ... ... . e 5

31.0-41.9. ... ... . . . 6

42.0-52.9 . .. ... . 7

53.0-64.9........ . ... . . 8

65.0-122.9. . ... .. . . . . 9

118.0+. . e 10

Downwash . . ...... ... it 11
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TABLE 5.0—3.—CASSIFICATION OF LAND USE TYPES

Typel Description Urbanor rural designatich
11 HeavylIndustrial. ... ....... ... ... ... ....... Urban
12 Light/Moderate Industrial. ... ................. Urban
Cl Commercial . . ............ .. Urban
R1 Common Residential (Normal Easements). . . . .. Rural
R2 Compact Residential (Single Family). .. ........ Urban
R3 Compact Residential (Multi-Family) . .......... Rural
R4 Estate Residential (Multi-Acre Plots). . . ........ Rural
Al Metropolitan Natural. .. ...................... Rural
A2 Agricultural .. ... .. Rural
A3 Undeveloped (Grasses@ats). . .. .............. Rural
A4 Undeveloped (Heavily Wbded) . . . ............. Rural
A5 Water Surfaces . ... ... Rural

1EPA, Guideline on Air Quality Models (Revised), £R450/2-78-027R, Gice of Air Quality Planning and Standards, Reseaniérigle Park,
North Carolina, July1986, incorporated by reference ilN& 660.1.
2Auer, August H. Jr, “Correlation of Land Use and Cover with meteorological Anomalideyirnal of Applied Meteorologpp. 636-643, 1978.

Distancerange Effective Maximum
(km) 9 stack—height (m) - terrain-rise (m) = TAESH(m)
[see step 5(B)] (see step 1)
0.0-05.......... - =
>0.5-25......... - =
>25-50......... - =

If the terrain rise for any of the distance rangegéster which,for many applications, can be greatly streamlined without sacrific

thanthe efective stack height, set the\ESH equal to @Gnd ing confidence irselecting the appropriate urban or rural classification.
. ! . The fundamental simplifying assumption is based on the premise that
use generic source number one for that distance range. manyapplications will have clear—cut urban/rudalsignations, i.e., most

Recordthe generic source numbers froable 5.0-2 based will be in rural settings that cdre definitively characterized through a

on each of the AESH values. review of aerial photographs, zoning maps, or U.S. Geological Survey
topographicamaps.
_ (B) Based on theAESH and the urban/rural classification
Distancerange (km) Generic source No. of surrounding land use, use the following table to determine
(after terrain adjustment) thethreshold distance between any stack and the nearest facil
0.0-05....... ity boundary
>0.5-25...... - Terrainadjusted déctive stack Distance (m)
>25-50...... height range (m)
Step6: Classify the Site as Urban or Rural Urban Rural
(A) Classify the land useear the facility as either urbanor 179.9.................... 200 200
rural by determining the percentage of urban land use types (a0-14.9. . ................ 200 250
definedin Table 3;for further guidance see the footnoted refer 1519 g 200 250
ences)hat fall within 3 km of the facilit T
X 9 20-249. ... 200 350
MethodUsed to Estimate Visual Planimeter 25-30.9. .. .\ 200 450
Percent Urban Land Use:  _ — 31419 . ...t 200 550
Estimated Percentages. Urban Rural 42-529. . ... ... ... 250 800
. 53-64.9. ................. 300 1000
If the urban land use percentage is less than or equal to 308/%_ 112.9 400 1200
basedon a visual estimate, or 50% based on a planigteesr T
local land use is considered rural. Otherwise, the local land usél3+ . ... L 700 2500
is considered urban. Recordthe following information:
Classification. Urban Rural Threshold distance from the table (m): __
(check applicable space). Minimum distance from any stack to property boundary
(m): ___
Note: 6 The delineation ofirban and rural areas, can béiclift for the If the minimum distance between any stack ancéagest

residential-typeareas listed indble 5.0-3. The degre# resolution in . . -
Table5.0-3 for residential areas often cannot be identified without cof@Cility boundary iggreater than the threshold distance, the sur

ductingsite area inspections. This process resquire extensive analysis, rounding buffer distanceis considered significant and the
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facility is likely to benefit from use of the HWCAQSP relative Note: 8 Exclude all distances that arieser to the facility than the prop

to the Ter 1 and Il limits (see discussion of benefits from usingfty boundaryFor example, if the actual distance to the nearest property
HWCAQSPIn Introduction section). oundaryis 265 meters, begin at the 300 meter distancalite$ 5.0-4

and5.0-5.
Step 7: Determine Maximum Dispersion Coefficients (2) For each of th@& distance—-based generic source aium
(A) Determine maximum average hourly dispersioafi-  berslisted in Step 5(E), search down the appropriate generic
cients.Based on the results of Step 6(A), select eitlaglel sourcenumber columns, beginning at the minimtenceline
5.0-4(urban) orTable 5.0-5 (rural) to determine the maxidistancelisted inStep 6(B). Note that dérent columns may
mum average hourly dispersion céiefent.” For flat terrain  beused for each of the 3 distance ranges if there is a need for
[definedin Step 5(D)] and for all sites with generic sourceerrain adjustment. Record theaximum dispersion cdif
numbersl or 11, use Step 7(A) (1). For rolling or complex-tercientfor each generic source number
rain (excluding generic sources numbers 1 ahy dse Step

7(A) (2). Distancerange Generic source Maximum

Note: 7 For thedistance range 6 to 20 kilometers, generic source number  (km) No. [from Step dispersion

1is used to conservatively represent the maximum dispessgficient. 5(E)] coefficient
(1) Search down the appropriate generic source number col (ng/m3m/sec)

umn [based on Step 5(C)], beginning at the minimum fenc®.0-0.5
line distance listed in Step 6(B)Record the maximuraver  >05-2.5

agehourly dispersion coéitient encountered. >2.5-5.0
Maximum Average Hourly Dispersion Cdifient = >5.0-20.0
(ng/m 3/g/sec)

TABLE 5.0-4—ISCSTPREDICTED MAXIMUM CONCENTRATIONS (Mg/M3)@ FOR HAZARDOUS WASTE COMBUSTORS
UsING URBAN CONDITIONS

0.20 680.1 5175 368.7 268.7 168.5 129.8 63.4 30.1 18.4 1.6 662.3
0.25 521.9 418.2 303.7 232.6 163.0 124.2 67.6 38.5 19.8 3.2 500.0
0.30 407.7 351.7 256.2 199.0 147.0 118.3 63.5 41.5 25.0 4.2 389.3
0.35 326.2 304.2 221.6 172.7 130.2 107.9 60.0 40.5 27.3 54 311.9
0.40 268.5 268.5 195.6 152.5 115.7 97.1 59.6 37.8 27.4 5.8 268.5
0.45 240.8 240.7 175.4 136.7 103.9 87.6 56.6 37.2 26.3 5.8 240.8
0.50 218.5 218.5 159.2 124.1 94.4 79.7 52.9 36.7 24.7 5.8 218.5
0.55 200.3 200.3 145.9 113.8 86.5 73.1 49.2 354 245 6.6 200.3
0.60 185.1 185.1 1349 105.1 80.0 67.6 45.8 33.8 24.3 7.1 185.1
0.65 172.2 172.2 1255 97.8 74.4 62.9 42.7 32.0 23.7 7.4 172.2
0.70 161.2 161.2 117.4 91.6 69.6 58.9 40.1 30.2 22.9 7.5 161.2
0.75 151.6 151.6 110.5 86.1 65.5 55.4 37.7 28.6 22.0 7.5 151.6
0.80 143.2 143.2 104.4 81.4 61.9 52.3 35.6 27.1 211 7.4 143.2
0.85 135.8 135.8 99.0 77.2 58.7 49.6 33.8 25.7 20.2 7.2 135.8
0.90 129.2 129.2 94.2 73.4 55.8 47.2 321 245 19.3 7.0 129.2
0.95 123.3 123.3 89.9 70.1 53.3 45.0 30.7 23.4 185 6.8 123.3
1.00 118.0 118.0 86.0 67.0 51.0 43.1 29.4 22.4 17.7 6.5 118.0
1.10 108.8 108.0 79.3 61.8 47.0 39.7 271 20.6 16.4 6.5 108.8
1.20 101.1 101.1 73.7 57.4 43.7 36.9 252 19.2 15.2 6.4 101.1
1.30 94.6 94.6 68.9 53.7 40.9 34.5 235 18.0 14.2 6.3 94.6
1.40 89.0 89.0 64.8 50.6 38.5 325 221 16.9 13.4 6.1 89.0
1.50 84.1 84.1 61.3 47.8 36.3 30.7 20.9 16.0 12.7 5.9 84.1
1.60 79.8 79.8 58.2 45.4 34.5 29.2 19.9 15.2 12.0 5.6 79.8
1.70 76.0 76.0 55.4 43.2 32.9 27.8 18.9 14.4 11.4 54 76.0
1.80 72.7 72.7 53.0 41.3 314 26.5 18.1 13.8 10.9 5.2 72.7
1.90 69.6 69.6 50.7 39.6 30.1 25.4 17.3 13.2 10.5 5.0 69.6
2.00 66.9 66.9 48.8 38.0 28.9 24.4 16.7 12.7 10.1 4.8 66.9
2.25 61.1 61.1 44.5 34.7 26.4 22.3 15.2 11.6 9.2 4.4 61.1
2.50 56.4 56.4 41.1 321 24.4 20.6 14.0 10.7 8.5 4.1 56.4
2.75 52.6 52.6 38.3 29.9 22.7 19.2 10.0 10.0 7.9 3.8 52.6
3.00 49.3 49.3 35.9 28.0 21.3 18.0 9.4 9.4 7.4 3.6 49.3
4.00 40.2 40.2 29.3 22.8 17.4 14.7 7.6 7.6 6.1 2.9 40.2
5.00 34.5 345 25.2 19.6 14.9 12.6 6.6 6.6 5.2 25 34.5
6.00 30.7 307 | 307 30.7 30.7 | 307 30.7 30.7 30.7 30.7 30.7
7.00 27.8 278 | 278 37.8 278 | 278 27.8 27.8 27.8 27.8 27.8
8.00 255 255 | 255 255 255 | 255 255 255 255 255 255
9.00 23.8 23.8 | 238 23.8 238 | 238 23.8 23.8 23.8 23.8 23.8
10.00 223 223 | 223 22.3 223 | 223 22.3 223 22.3 22.3 223
15.00 17.6 176 | 17.6 17.6 176 | 17.6 17.6 17.6 17.6 17.6 17.6
20.00 15.0 150 | 15.0 15.0 150 | 15.0 15.0 15.0 15.0 15.01 15.0

2Basedon a one Gram/Second Emission Rate
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TABLE 5.0-5—ISCSTPREDICTED MAXIMUM CONCENTRATIONS(UQ/M3)@ FOR HAZARDOUS WASTE COMBUSTORS
UsING RURAL CONDITIONS

0.20 17711 | 670.3 308.6 176.8 102.8 76.5 28.0 10.1 3.5 0.0 1350.8
0.25 1310.6 | 678.4 316.9 183.6 104.6 71.8 38.0 17.6 7.9 0.2 1227.3
0.30 1002.3 | 629.2 303.4 199.1 100.4 75.0 39.7 24.0 12.6 0.8 1119.3
0.35 798.4 569.6 282.3 200.7 117.0 711 36.3 25.9 16.8 1.9 1023.8
0.40 656.9 516.5 278.7 194.4 125.2 82.7 25.3 24.6 18.1 3.1 938.9
0.45 6215 | 4711 277.6 184.3 127.5 89.7 35.6 21.7 17.6 4.3 851.8
0.50 633.5 | 4324 272.0 172.7 125.7 92.9 34.4 21.6 15.9 5.5 787.8
0.55 630.1 399.2 263.8 168.0 121.6 93.3 38.6 22.1 13.6 6.5 730.6
0.60 616.6 370.4 254.0 169.1 116.2 91.8 42.6 21.7 14.3 6.7 676.4
0.65 596.7 345.4 243.6 168.1 110.3 89.2 45.3 20.9 14.7 6.4 633.4
0.70 573.2 323.4 232.9 165.6 104.5 85.8 47.0 23.3 14.6 5.9 592.0
0.75 546.9 304.0 222.3 162.0 98.8 82.2 47.7 255 14.3 5.5 554.6
0.80 520.9 286.8 212.1 157.7 98.8 78.5 47.8 271 13.8 5.1 522.1
0.85 495.7 271.5 202.4 153.0 99.0 74.9 47.4 28.3 15.0 4.7 491.8
0.90 471.5 257.8 193.3 148.1 98.6 71.4 46.6 201 16.3 4.5 464.2
0.95 448.5 2454 184.7 143.1 97.6 72.3 45.6 29.6 17.3 4.2 438.9
1.00 426.8 234.2 176.8 138.1 96.3 72.6 44.4 29.8 18.2 4.0 415.8
1.10 387.5 214.7 162.5 128.2 91.9 711 41.8 295 19.3 3.9 375.0
1.20 353.5 198.4 150.3 119.3 87.4 69.1 39.1 28.6 19.8 4.1 340.3
1.30 323.0 189.6 139.9 111.5 82.9 66.7 36.6 275 19.8 4.2 310.4
1.40 296.6 182.2 130.8 104.5 78.7 64.2 34.3 26.2 19.5 4.2 284.6
1.50 273.3 174.6 122.9 98.3 74.7 61.6 32.3 24.9 19.0 4.2 262.0
1.60 252.7 167.0 115.9 92.8 71.0 59.1 31.8 23.6 18.4 4.2 242.2
1.70 234.5 159.6 109.7 87.9 67.6 56.7 31.6 225 17.7 4.3 224.7
1.80 218.3 152.4 104.1 83.5 64.4 54.3 313 214 17.0 4.5 211.9
1.90 203.7 145.6 99.1 79.5 61.5 52.1 30.9 20.4 16.3 4.8 198.4
2.00 190.7 139.1 94.6 75.9 58.8 50.0 30.4 19.5 15.7 51 186.3
2.25 164.4 124.5 85.1 68.3 53.0 45.4 28.9 18.1 14.2 54 160.8
2.50 143.7 112.1 77.3 62.1 48.2 41.4 27.2 17.9 12.9 5.5 140.7
2.75 127.0 101.5 70.9 56.9 38.1 38.1 25.6 175 11.8 54 1245
3.00 113.4 92.4 65.6 52.6 35.2 35.2 24.0 17.0 11.2 5.2 112.5
4.00 78.8 67.3 50.6 40.6 27.2 27.2 29.0 14.3 10.4 4.3 78.3
5.00 50.1 54.6 41.4 33.2 22.2 22.2 15.6 12.0 9.3 3.5 58.8
6.00 56.7 46.7 46.7 46.7 46.7 46.7 46.7 46.7 46.7 46.7 46.7
7.00 40.4 40.4 40.4 40.4 40.4 40.4 40.4 40.4 40.4 40.4 40.4
8.00 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8
9.00 32.2 32.2 32.2 32.2 32.2 32.2 32.2 32.2 32.2 32.2 32.2
10.00 9.4 29.4 294 29.4 29.4 29.4 29.4 29.4 29.4 294 29.4
15.00 20.5 20.5 20.5 20.5 20.5 20.5 20.5 20.5 20.5 20.5 20.5
20.00 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9

aBasedon a one Gram/Second Emission Rate

(B) Determine annual/hourly ratio for rural analysis. The sources where the worst—case stack is less than the minimum
maximum average annual dispersion Gioet is approxi GER and for those sources where all of thA&ESH values in
mated by multiplying the maximum hourly dispersion fieef = Step 5(E) are greater than 0. Use the complex terrain designa
cient (identified in Step 7(A) by the appropriate ratio selectiontion in all other situations.
from Table 5.0-6. The generic source number(s) [from Steps (C) Determine maximum average annual dispersiorficoef
5(C) or 5(E)], urban/rural designation (from Step 6), and the cient. The maximum average annual dispersionficteit is
terrain type are used to select the appropriate scaling.felser determined by multiplying the maximum hourly dispersion
the noncomplex terrain designation for all sources located in coeficient (Step 7(A)) by its corresponding annual/hourly ratio
flat terrain, for all sources where the physical stack height of (Step 7(B)).
the worst-case stack is less than or equal to 10 m, for all
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Terrain Distancefrom Generic Maximum hourly Annual Maximum annual
stack (m) source No. dispersion codf hourly dispersion
cient ug/m3/g/sec) ratio coefficient
(ng/m3g/sect
Flat ............ <0.5-25
Rolling or complex .. [ <0.5-2.5

1 Maximum hourly dispersion cd@ient times annual/hourly ratio.

Step 8: Estimate Maximum Ambient Step9 screening limits need to be addressed in this exercise.
Air Concentrations This procedure assesses the environmental impacts from
See procedures prescribed in this subchapter eachstack and then sums the results to estimate total impacts.
) . ) This option is conceptually the same as the basic approach
Step 9: Determine Compliance with (Stepsl through 9) and does riawolve complex calculations.
Regulatory Limits However, it is more time—-consuming and is recommended
See procedures prescribed in this subchapter only if the basic approach fails to meet tiek criteria. The
) ) procedures outlined below
Step 10: Multiple Stack Method (Optional) (A) Compute dective stack heights for each stack.

This option is a special case procedure that may be helpfuliote: @ Follow the procedure outlined in Step 4tbé basic screening
when(1) the facility exceeded the regulatory limits for one aprocedureo determine the GEP feach stack. If a stackphysical height
morepollutants, asletailed in Step 9, and (2) the facility hagxceedshe maximum GEFuse the maximum GEP values. If a stack

ltiol ks with ially di . physicalheight is less thatihe minimum GERuse generic source number
multiple stacks with substantially dérent emission rates and11 iy the subsequent steps of this analysis. Follow the procedStepis

effective release heights. Only those pollutants that fail thgA) and 5(B) to determine thefeftive height of each stack.

StackNo. GEP stack height Flow rate Exit temp (?K) Plume rise (m) Effective stack
(m) (m3/sec) height (m)
1
2
3
Add an additional page if more than 3 stacks are involved. Circle the maximum and minfectimee$tack heights.

(B) Determineif this multiple—stack screening procedure If the value above is greater than 10%, the terrain is con
will likely produce less conservative restiftan the procedure siderednonflat; proceed to Step 10(D). If the ratio is less than
in Steps 1 through 9.0Tdo this, compute the ratio of maxi or equal to 10%, the terrain is considefét. Identify the

mum-to-minimuneffective stack height: genericsource numbers based ofeefive stack heights com
putedin Step 10(A). Refer todble 5.0-2 provided earlier to
Maximapn Effeciive identify generic source numbers. Recdin@ generic source
stack Heght numbersidentified and proceed to Step 10(F).

Misismen Hifertive
wtack Height

StackNo.

1 ] 2 | 3
If the above ratio is greater than 1.25, proceed with tkieneric Source Numbers | |
remainingsteps. Otherwise, this option is less likely to signifi | |

cantly reduce the degree of conservatism in the screenlng(D) Compute the AESH and select generic source num
method. L . . . bers(4 sources located in nonflat terrain).

(C) Determine if terrain adjustment is needed and select o )
genericsource numbers. Select the shortgatk height and 1. Compute the AESH for all remaining stacks using the
maximumterrain rise out to 5 krfrom Step 1 and determinefollowing equation:
if the facility is in flat terrain. Shortest stdokight (m) = _ _

Maximumterrain rise in meters out to 5 km = HE - TR = RESH

Terrain Rice () % 100 = o where:
T ¢ HE = efective stack height (m
Shortest Siack _ _ g (m) _
Height (m2) TR = maximum terrain rise for each distance range (m)

TAESH = terrain—adjusted fefctive stack height (m)

UsE THE TABLE BELOW To CALCULATE THE TAESH FOR EACH STACK

Stack No.
Distance 0-0.5 >0.5-2.5 >2.5-5.0
Range (km)
HE - TR = TAESH HE - TR = TAESH HE - TR = TAESH
1....... — = — = — =
2 ... — = — = — =
3....... — = — = — =
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For those stacks where the terrain rise within a distanceNote: 10This applies to all stacks less than or equal to 10 meters tegard
rangeis greater than thefettive stack height (i.e., HE-TR islessof the terrain classification.
lessthan 0), the AESH for that distance range is set equal to 2. For the remaining stacks, refer tatlle 5.0-2 and, for
0, and generic source number one should be used for that @achdistancerange, identify the generic source number that
tancerange forall subsequent distance ranges. Additionallyncludesthe TAESH. Use the values obtained from Steps
for all stacks with a physical stack height of less than or eqd&l(D)(1) and 10(D)(2) to completthe following summary
to 10 meters, use generic source number one for all distamagksheet;
rangest0

GENERIC SOURCE NUMBER AFTER TERRAIN ADJUSTED(IF NEEDED)

Stack No. 0-0.5 km | >0.5-2.5 km >2.5-5.0 km

WN -

I I
I I
I I I
| | |
(E) Identify maximum average hourly dispersion dbef werecomputed in Step 10(D). For flat terrain applicatiand
cients.Based on the land use classification of the site (e.fpr stacks with a physical height of less than or equal to 10
urbanor rural), use eitherable 5.0-4 or able 5.0-5 to deter meters,only one generic source number is upedstack for
mine the appropriate dispersion cheient for eachdistance all distance ranges. For other situations up to 3 generic source
rangefor eachstack. Begin at the minimum fenceline distanceumbersmay be needed per stack (i.e., a unique geseuice
indicatedin Step 7(B) and record ondfkshee.0-1 the dis numberper distance range). IraBles 5.0-4 anf.0-5, the dis
persioncoeficient for each stack/distance range. For stackgrsioncoeficients for distancesf 6 km to 20 km are the same
locatedin facilities in flat terrain, thgeneric source numbersfor all generic source numbers in order to conservatively-repre
werecomputed in Step 10(C). For stacks located in facilitisgntterrain beyond km (past the limits of the terrain analy
in rolling and complex terrain, the generic source numbes:s).

Warksheet 5.0-1 Oispersion GCoefficient by Downwied Diacarce’
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(F) Estimate maximum hourlgmbient air concentrations. acrossall stacks to estimate ambient air concentrations at vari
In this step, pollutant-specific emission rates are multiplied loyisdistances from the facilitfFromthese summed concentra
appropriatedispersion coditients to estimate ambient air tions, the maximum hourly ambient air concentratitn
concentrationsk-or each stack, emissions are multipliedi®y selectedFirst, select the maximum emission rate of the pollu
dispersioncoeficient selected in Step 10(E) and summethntl! Record these data in the spaces provided bElow
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Note: 11 Recallthat it is recommended that this analysis be performend the screening procedure, annual emissions are used to represent hourly
for only one or 2 pollutants. The pollutants chosen for this analysis shoalderageemission rates. These values will be adjusted by the annual/hourly
bethose that show the most significant exceedances of the risk threshadtio to estimate annual average concentrations.

Note: 12 Refer to Step 8 of the basic screening procedure. At this point

MAXIMUM ANNUAL EMISSION RATES (G/SEC)

Pollutant Stack 1 Stack 2 Stack 3
Completea separate copy ofatksheet 5.0-2 for eagiok Pollutant Maximum hourly air
lutant and select the highest hourly concentration from the concentration

summationcolumn at the far right of the worksheet. Record thie
maximum hourly air concentratidar each pollutant analyzed
(addadditional lines if needed):

Worksheet 5.0-2 Haximun Hourle Ambient Alr Comcentration

Tollemaar

S
Taral Canountritdon

Dlatasca Buick | Sk § LT Erow all,
{imb Malin{ Balal Baper Warki
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]

L b
i
10 ] L] ] [
L4k (] = ¥ "
18 i s i " N "
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|

l

|

|
LT

ERe Annual Aversge Emisaion Rate
D= Wourly Dispersion Coelliecient (from Vorksheer §,0-1)
e karimared Eaxinum Hourly Ambient Ar Concencration
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Worksheet 5,0:2 Maxiewm Ambignt Alr Concentration
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(G) Determine the complex/noncomplex designation fdreight minus the maximum terrain rise (withirkki) is less
eachstack. Foreach stack, subtract the maximum terrain rigbanor equal to 0, then assign the stack a complex designation.
within 5 km of the sitdrom the physical stack height and-des Perform the following computation for each staekd
ignatethe stack as either complex or noncomplex. If the stagkcordthe information in thespaces provided. Check in the
heightminus the maximum terrain rise (within 5 km) is great&fpacesprovided whether the stack designatisomplex or
thanO or if thestack is less than 10 meters in physical heightoncomplex.
thenassign thestack a noncomplex designation. If the stack

StackNo. Stack height (m) Maximum terrain Complex Noncomplex
rise (m)
(m)

(m)
(m)

WN -
|
I

(H) Identify annual/hourly ratios. Extract th@nual/hourly ignations(from Step 10(G)) arased to select the appropriate
ratios for each stack by referring toalle 5.0-6. Generic scalingfactor needed to convert hourly maximum concentra
sourcenumbers (from Steps 10(C) d®(D), urban/rural desig tionsto estimates of annual average concentrations.
nation(from Step 6)), and complex noncomplex terrain des ~ Complete the following tabl&?

StackNo. Generic source No. steps 10 (C or D) Annual/hourly ratio (from table 5.0-6)
Distance ranges (km) Distance ranges (km)
0-05 | >05-25 | >25-50 0-05 | >05-25 | >25-5.0

I I l I
13If any stack (excludingeneric stack number 1 ant) in Step 10(D) shows a negative terrain adjusted stack height, use the complex terrain annual/
hourly ratios.

WN -
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(I) Select the highest annual/hourly ratio among all of theurly dispersion coéitient times maximum annual/hourly ratio for
stacks, applicabledistance range. Then sum across all stacks for each downwind

14 and then estimate the maximum annual average ambidAgnce:

air concentrations for each pollutant &iympleting the follow € = Maximum total hourlyambient air concentration
ing table, where: (ng/m3) for pollutant “N” from Step 10(F),

Note: 14As an option, the user can identify the stack with the highest C; = Maximum annual average air concentration for pollu
ratio for each distance range (rather than the absolute highest). In this cgggt«N” (ug/m3)
extra sheets would beeeded to show estimated annual average con ! .
centrationgrom each stack by multiplying emission rate times maximum R = Annual/hourly ratio.

TABLE 5.0-6.—95THPERCENTILE OF ANNUAL/HOURLY RATIOS

Noncomplex €rrain Complex Errain
Source Urban Rural Source Urban Rural
1 .. 0.019 0014 | 1........... 0.020 0.053
2 0.033 0019 | 2........... 0.020 0.053
3 0.031 0018 | 3 ........... 0.030 0.057
4 . 0.029 0017 | 4 ........... 0.051 0.047
5 0.028 0017 | 5........... 0.067 0.039
6 ... 0.028 0017 | 6 ........... 0.059 0.034
T o 0.031 0015 | 7 ........... 0.036 0.031
8 ... 0.030 0013 | 8........... 0.026 0.024
9 0.029 0011 ]| 9........... 0.026 0.024
10 ... 0.029 0008 | 10.......... 0.017 0.013
11 0.018 0015 ] 11 .......... 0.020 0.053
Pollutant Ca (ug/md) X R = Ca (ug/md)
X =
X =

(J) Use the maximum annual average concentrations frammetherthe character of an area is predominantly urban or
Step10(l) to determine compliance with regulatsgguire  rural. One procedure is based on lars@ typing and the other

ments. is basedon population densityBoth procedures require con
SECTION 6.0— sideration of characteristics within a 3—-km radius from a
SIMPLIFIED LAND UsE CLASSIFICATION PROCEDUREFOR ~ Source,in this case the facilitgtack(s). The land use typing
CoMPLIANCE WiTH TiER | AND TIER Il LIMITS methodis preferred because it madiectly relates to the sur

facecharacteristics thatfafct dispersiomates. The remainder
of this discussion is, therefore, focused on the land use method.

This section provides a simplified proceduredassify  while the land use method is more direct, it can also be
areasin the vicinity of boilers and industrifilirnace sites as |apor-intensiveto apply For this discussion, the land use
urbanor rural in order to set risk-basethission limits under ethodhasbeen simplified so that it is consistent withAEP

Ejhis supchagter%%gag/r?ral claszificatiodn is nleeded beg?llqj idance(ERA 1986%; Auer 1978?), incorporated by refer
ISpersiorrates diler between urban and rural areas an ncein s.NR 660.1, while streamlining the process for the

therisk per unit emission rate €fs accordinglyThe com ority of licati that a clear—cut decisi b
bination of greater surface roughness (more buildings/strd@ 0N O applications so that a clear—cut decision can be

turesto generatéurbulent mixing) and the greater amount oftadewithout the need fodetailed analysis.able 6.0-1 sum
heat released fronthe surface in an urban area (generatdarizesthe simplified approach for classifying areas as urban
buoyancy-inducedhixing) produces greater ratesdiper Or rural. As shown, the applicant always has the option of
sion. The emissiotimit tables in the regulation, therefore,dis applyingstandard (i.e., more detailed) analysemore accu
tinguishbetween urban and rural areas. rately distinguish between urban and rural areas. Howéher
EPA guidance (ER 1986)1, incorporated by reference inprocedurepresentechere allows for simplified determina
s.NR 660.1, provides2 alternative procedures to determin¢ions, where appropriate, to expedite the permitting process.

6.1 Introduction
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TABLE 6.0-1—CLASSIFICATION OF LAND UsEe TYPES

Typet Description U(;gzigr?;t?g%al
11 Heavy Industrial . ............... ... ... ...... Urban.
12 Light/Moderate Industrial. . .................... Urban.
C1 Commercial . .. ... Urban.
R1 Common Residential (Normal Easements). . ... .. Rural.
R2 Compact Residential (Single Family). . . ......... Urban.
R3 Compact Residential (Multi-Family) .. .......... Urban.
R4 Estate Residential (Multi-Acre Plots). . ... ....... Rural.
Al Metropolitan Natural. . . ....................... Rural.
A2 Agricultural . ... Rural.
A3 Undeveloped (Grasses@&ds). . ................. Rural.
A4 Undeveloped (Heavily Wbded) . . ............... Rural.
A5 Water Surfaces . . ... Rural.

1 ERA, Guideline on Air Quality Models (Revised), £P450/2-78-027R, Qice of Air Quality Planning and Standards, Researidngle Park,
North Carolina, July1986, incorporated by reference ilfN& 660.1.
2 Auer, August H. Jr “Correlation of Land Use and Cover wiliheteorological Anomalies,Journal of Applied Meteorologyp. 636-643, 1978.

6.2 Simplified Land Use Pcess designationsij.e., most will be in rural settings that cha

The land use approach considers four primary lasd definitively characterized through a brief review of topograph
types:industrial (1), commercial (C), residential (R), and agrical maps. The color coding on USGS topographical rpaps
cultural (A). Within these primary classesybclasses are iden vides the most déctive means of simplifying the typing
tified, as shown in table 6.0-1. The goal is to estimate the pgghemeThe suggested typing designations for the cuboles
centageof the area within a 3—km radius that is urban type afflelind on topographical maps are as follows:
the percentage that is rural typedustrial and commercial ~ GreenWooded areas (rural).
areasare classified as urban; agricultusabas are classified  \\hite White areas generally will be treated as rufdis
asrural. code applies to areas that are unwooded and do not have

The delineation of urban and rural areas, howewvan be denselypacked structures which would require the pink code
more difficult for the residential type areahown in table (houseomission tint). Parks, industriafeas, and unforested
6.0-1.The degree of resolution shown in table 6.0-1 for resural land will appear as white on the topographical maps. Of
dentialareasoften cannot be identified without conducting sitghesecategories, only thedustrial areas could potentially be
areainspections and/or referring to zoning maps. This procegassifiedas urban based on &£R986 or Auerl978 (see foet
canrequire extensive analysis, which, for many applicationsotes1 and2 in Table 6.0-1), incorporated by reference in s.
canbe greatly streamlined withosgcrificing confidence in NR 660.11. Industrial areas can be easily identifiedrinst
selectingthe appropriate urban or rural classification. casesby thecharacteristics shown in Figure 6.0-1. For this

The fundamental simplifying assumption is basedtlom simplified procedure, white areas that have an industiéa
premisethat many applications will have clear—cut urban/ruraification will be treated as urban areas.
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SECTION 7.0—SATISTICAL METHODOLOGY FOR BEVILL ~ cern,the statistically—derived baseline shall be re—established
RESIDUE DETERMINATIONS for any such mode of operation witle new raw material or
fuel.

This section describes the statistical comparison of waste-

derivedresidue to normal residue for use in determiningelig&uggrrécgggfmgg té);(;ceg%nnsmlée;gzllns\i/;aosfti;gec:lrved Fesi
bility for the Bevill exemption under BIR 666.1.2. Y

plescollected over a compositing period of not more than 24
7.1 Comparison of éte—Derived Residue hours.Multiple samples of the waste—derived residue may be
to Normal Residue analyzedor subsamples may be composited for analydiseif
. ) ) ... samplingperioddoes not exceed 24 hours. If more than one
To be eligiblefor the Bevill exclusion from the definition sampleis analyzed to characteritiee waste—derived residue
of hazardous waste undehsR 666.1.2(2)(a) waste—derived generatechver a 24—hour period, the arithmetic mean of the
residuemay not contain ciNR 661 Appendix V| constitu  concentrationshall be used as the waste—derived concentra
ents that could reasonably be attributable to the hazardoygn for each constituent.
waste (toxic constituents) at concentrations significantly The concentration of a toxic constituent in the waste—de

higherthan in residue generated without burning or processiﬂged residue is not considered be significantly higher than

Egﬁg{iﬂ?é‘ri’;anlsrﬁg rr(r?;r;g:! drueesgrlée&'etg?nq%een(}rgggg;ﬂ'C in the normal residue (i.e., the residue passes the Bevill test for
¥ atconstituent) if the concentration in the waste—-dernesé

sisof a minimum of 10 samples representing a minimum of P o :
daysof operation. The statistically—derived concentrations edoes not exceed the statistically—derived concentration.

normal residue are determined as the upper tolerance limit 7.2 Calculation of the Upperolerance Limit

(95% confidence witha 95% proportion of the sample dis

tribution) of the normal residue concentrations. The upper tol The 95% confidence with 95% proportion of the sample
erancelimit is to be determineds described in Section 7.2distribution (upper tolerance limit) is calculated for a set of

below.If changes in raw materials farels could lower the sta valuesassuming that the values are normally distributed. The
tistically—derivedconcentrationsf toxic constituents of cen upper tolerance limit is aone-sided calculation and is an
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appropriatestatistical test for cases in which a single value (tlpgogramfor determination of BDA treatment standards. The
waste—derivedesidue concentration) is compared to the disransformed data may be tested for normality using the proce
tribution of a rangeof values (the minimum of 10 measureduresidentified abovelf the transformed data are better repre
mentsof normalresidue concentrations). The upper tolerancentedoy a normal distribution than the untransformed data,
limit value is determined as follows: thetransformed data should bsed in determining the upper
UTL = X + (K)(S) tolerancelimit using the procedures in Section 7.2 above.
whereX = mean of the normal residue concentrations, X = 1 all cases where the owner or operator wishes to use other
Xi In "~ thanan assumption of normally distributed data or believes
’ - . . thatuse of an alternate statistical approach is appropriate to the
K = coeficient for sample size n, 95% confidence and 95%ecificdata set, the owner or operator shall provide support
proportion, ing rationale in the operating record that demonstrates that the
S = standard deviatioof the normal residue concentra datatreatment is based upon sound statistical practice.

tions, 7.4 Nondetectalues

S= (0% - X)2(n - 1)f-5 and
n = sample size Thedepartment is developing guidance regarding the treat
) ) ._mentof nondetect values (data where the concentration of the

The valuesof K at the 95% confidence and 95% proportionygnstituent being measureddislowthe lowest concentration
andsample size n are given iafle 7.0-1. for which the analytical method is valid) in carrying out the

For example, a normal residue test results in 10 samplgatisticaldetermination described above. Until theidance
with the following analytical results for toxic constituent A: information is available, facilities may present their own
approachto the handling ohondetect data points, but shall
provide supporting rationale in the operating record for-con

SampleNo. Concentration of X .
constituent A siderationby the department.
(ppm) TABLE 7.0-1.—
oo 10 K VALUES FOR 95% CONFIDENCEAND 95% PROPORTION
2 10 Sample size (n) K
3 15 0............. 2.011
4 10 £ 2.815
S 7 120 2.736
6 . 12 13, 2.670
Do 10 14 ... 2.614
8 . 16 15 . .0 2.566
?o ---------------- ig 16 ... 2.523
--------------- 17 ... o 2.486
The mean and the standard deviation of these measure 18 . 2.458
ments,calculated using the aboeguations, arell5 and 2.9, 19 .. .. 2.423
respectively Assuming thathe values are normally distrib 20 .. 2.396
uted,the upper tolerance limit (UTL) is given by: 21 .. 2.371
UTL = 11.5+(2.911)(2.9) = 19.9 ppm 22 At
Thus,if the concentration of constituent A in the waste—de o4 T 2303
rived residue is below 19.9 ppm, thtére waste—derived resi 25 2.292

dueis eligible for the Bevill exclusion for constituent A.
7.5 Refeences

1. Shapiro, S.S. and W, M.B. (1965), “An Analysis of

As noted in Section 7.2 above, this statistical approach (J&ianceTestfor Normality (complete samples),” Biometrika,
of the upper tolerance limit) for calculation of the con®2,591-611.
centrationin normal residue is based on the assumption that2. Bhattacharyya, G.K. and R.A. Johnson (193@tistical
the concentration datare distributed normallyThe depart Conceptsand Methods, John Mgy and Sons, New ofk.
mentis aware that concentration daththis type may not SECTION 8.0—
alwaysbe distributed normaljyparticularly when concentra '
tions)gre near the detection Iimyiis. There ere a number of-proég?OCEDURESFOR DETERMINING DEFAULT VALUES FOR AIR
duresthat can be used to test the distribution of a data set. Fof O-LUTION CONTROL SYSTEM REMOVAL EFFICIENCIES
example the Shapiro-Vilk test, examination of a histogram or - During interim license, ownersr operators of boilers and
plot of the data omormal probability papeand examination industrialfurnaces burninfgazardous waste shall submit doc
of the coeficient of skewness are methods thaty be appli  umentationto the department that certifies that emissions of
cable,dependingpn the nature of the data (References 1 apt|, Cl,, metals, and particulate matter (PM) are not likely
2). exceedallowable emission rates. See certification of-pre

If the concentration data are not adequately represkytedomplianceunder sNR 666.103(2) This documentation also
anormal distribution, the data ma transformed to attain aestablishesnterim license feed rate and operating limits for
nearnormaldistribution. The department has found that-corthe facility. For the initial certificationestimates of emissions
centrationdata, especially when near detection levels, oftamd system removalfefiencies (SREsgan be made to estab
exhibit a lognormal distribution. The assumption of a lognofish the operating limits. Subsequentbwners oroperators
mal distribution haseen used in various programs aAEP shall use emissions testirtg demonstrate that emissions do
suchas in the Gice of Solid Waste Land Disposal Restrictionsnot exceed allowable leveland to establish operating limits

7.3 Normal Distribution Assumption
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(sees.NR 666.103(3). However initial estimates of emis

mated or established SREs.
The SRE combines thefett of partitioning of the chorine,

DEPARTMENT OF NATURAL RESOURCES

NR 666 Appendix IX

Typically, BIFs have combustion zone temperatures high
sionsfor certification of precompliancean be based on esti enoughto vaporize any hazardous metal at concentrations suf

ficient to exceed risk—based emission limits. For thson,
the default assumption is that there are no nonvolatééals.

metals,or PM and the air pollutiosontrol system removal TabIesS..ll—Z a”‘{g-l‘?* ?re lfsed to deFer"mine Whether metals
efficiency (APCS RE) for these pollutants. The SRE is defingy€classified as “volatile” or “very volatile” depending on the

as:

temperatureentering the APCS, the thermal input, and

whetherthe waste is chlorinated or nonchlorinated.

SRE= (species input — species emitted) / species input

The SRE can be calculatébm the partitioning factor (PF)
andAPCS RE by the following formula:

SRE=1 — [(PF/I00) X (1 — APCS RE/100)]

TABLE 8.1-1.
AIR PoLLUTION CONTROL SYSTEMS (APCS AND THEIR
CONSERVATIVELY ESTIMATED EFFICIENCIESFOR CONTROLLING
Toxic METALS (%)

where: Non- Metal Ver
~ PF=percentage of the pollutant partitiortethe combus ~ APCS volatile | Velatility Volat)i/Ie
tion gas \olatile
Estimatesof the PF and/or the APCS RE can be based WS ..-..... 40 30 20
eitherEPA's default values or engineering judgemen®&P VS-20 ..... 80 75 20
‘default values for the APCS RE for metals, HClp,Gind PM  yg_g0 ... .. 87 75 40
aredescribed in this section. EB default values for partitien ESP-1. 90 75 0
ing of these pollutants are described in section9.0.  =>" — - "
Guidelinesfor the use of engineering judgement to estimateESP=2 - . - .. 92 80 0
APCSREs or PFs are described in section 9.4. ESP-4...... 95 80 0
8.1 APCS RE Defaulialtes for Metals WESP....... 90 85 40
FF......... 90 80 0
EPAs defaultassumptions for APCS RE for metals are gp/pp. . . .. 97 90 0
shownin Table 8.1-1. The default values in the tablecare DS/FF 95 % 0
servativeestimates of the removalfiefencies for metalsn =2 " -+
BIFs, depending on the volatility of the metal and the type ofIWS .. ..... 90 87 75

APCS. WS = Wet Scrubber including: Sievedy Tower, Packed
The volatility of a metal depends on the temperattiie, Tower, Bubble Cap dwer

thermalinput, the chlorine content of the waste, and the-iden 90 = ; a0 i

tity andco%centration of the metal. Metals that do not vaporize VS-20 = \éntur! Scrubberca. 20 30 n WG AP

at combustion zonéemperatures are classified as “nonvola VS—60 =\énturi Scrubberca. >60 in WG. A p

tile”. Such metals typically enter the APCS in the form @fdar ESP-I = Electrostatic Precipitator; 1 stage

particlesthat are removed relatively easiletals that vaper o= ; o .

ize in the combustion zone and condehséore entering the ESP-2= Electrostat?c Prec?p?tator, 2 stage

APCSare classified as “volatile”. Such metals typicailger ~ ESP—4 = Electrostatic Precipitator; 4 stage

the APCS inthe form of very fine, submicron particles that are IWS = lonizing Wt Scrubber

rather inefficiently removed in many APCSs. Metalbat DS = Dry Scrubber

vaporizein the combustion zone and do not conddrefere EE = Fabric Filter (Bagh

enteringthe APCS are classified as “very volatile”. Swobt = Fabric Filter (Baghouse)

alsenter the APCS in the form of a vapor that is veryfinef ~SD = Spray Dryer (\&t/Dry Scrubber)

ciently removed in many APCSs. WESP = &t Electrostatic Precipitator

TABLE 8.1-2—
TEMPERATURE (F) ENTERING APCS ABOVE WHICH METALS ARE CLASSIFIED AS VERY VOLATILE IN
CoMBUSTION OF NONCHLORINATED WASTES

Metal Thermal Input (MMBtu/hr}
Name Symbol 1 10 100 1000 10000
Arsenic As 320 280 240 200 160
Cadmium Cd 1040 940 860 780 720
Chromium Cr 2000 1760 1580 1420 1380
Beryllium Be 1680 1440 1240 1080 980
Antimony Sb 680 600 540 480 420
Barium Ba 2240 1820 1540 1360 1240
Lead Pb 1280 1180 1080 1000 920
Mercury Hg 340 300 260 220 180
Silver Ag 1820 1640 1480 1340 1220
Thallium Tl 900 800 700 620 540

1 Interpolation of thermal input is natlowed. If a BIF fires between 2 ranges, the APCS temperature under the higher thermal input shall be used.
Example For a BIFfiring 10-100 MMBtu/hr Mercury is considered very volatile at APCS temperatures above 260 F and volatile at APCS temperatures
of 260 F and below
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TABLE 8.1-3.—
TEMPERATURE(F) ENTERING APCS ABOVE WHICH METALS ARE CLASSIFIED AS VERY
VOLATILE IN COMBUSTION OF CHLORINATED WASTES

Metal Thermal Input (MMBtu/hr}
Name Symbol 1 10 100 1000 10000
Arsenic As 320 280 240 200 160
Cadmium Cd 1040 940 860 780 720
Chromium Cr >140 >140 >140 >140 >140
Beryllium Be 1680 1440 1240 1080 980
Antimony Sb 680 600 540 480 420
Barium Ba 2060 1840 1680 1540 1420
Lead Pb >140 >140 >140 >140 >140
Mercury Hg 340 300 260 220 180
Silver Ag 1080 940 840 740 660
Thallium Tl 900 800 700 620 540

1 Interpolation of thermal input is not allowed. If a BIF fires between two ranges, the APCS temperature under the higher thermal input shall be
used Example For a BIF firing 10-100 MMBtu/hiMercury is considered very volatile at APCS temperatures above 260 F and volatile at APCS
temperatures of 260 F and below

A waste isconsidered chlorinated if chlorine is presentin  Tag|E 8.2-1_AIR PoLLUTION CONTROL SYSTEMS(APCS
concentrationgreater than 0.1% by weight. In theASguid- AND THEIR CONSERVATIVELY ESTIMATED EFFICIENCIES

ancedocument “Guidance for Metals and Hydrogen Chloride FOR REMOVING HYDROGEN CHLORIDE (HCI)
Controlsfor Hazardous \Aste Incinerators,olume 1V of the AND PARTICULATE MATTER (PM) (%)
HazardousNastelncineration Guidance Series,”(1) one-per el
centis used for the chlorinated/nonchlorinated dutbiow- APCD Cement Other PM
ever, best engineering judgement, based on examination of kilns BIFs
pilot-scaledata reported by Carroll et al. (2) the efects of
wastechlorine content ometals emissions, suggests that theWsS -+ o7 o7 40
onepercent cutdfmay not be sticiently conservative. VS-20 ...... 97 97 80
Tables8.1-2 and 8.1-3 were compiled based on equilib VS-60 . .. ... 98 98 87
rium calculations. Metals are classified as very volatile at allesp-1. . ... .. 83 0 90
temperatures above the temperature at which the vaper preggp_o 83 0 02

sureof the metal is greater than 10% of the vapor pressure th

resultsin emissions exceeding the most conservaiisie- QSP_A' """" 83 0 95

basedemissions limits. WESP....... 83 70 90
8.2 APCS RE Defaultalties for HCI and Gl SRR 83 0 90

' efaulalties for HCl and G SDIFF....... 98 08 97

Default assumptions for APCS RE for HCl in BIFs areDS/FF. . . .. .. 98 98 95
shownin Table 8.2-1. This table is identical to the column for ws/ws . .. .. 99 99 95
other BIFs exceptthat cement kilns have a minimum HCI g = 99 99 20

removalefficiency of 83%. Because of the alkaline nature of - - -
the raw materials in cement kilns, most of the chlorine is con WS = Wet Scrubber including: Sieverdy Tower, Packed
vertedto chloride salts. Thus, the minimum APCS RE for HCjower, Bubble Cap dwer
for cement kilns is independent of the APCS train. PS= Proprietary Wt Scrubber Design (A number of prepri
Removalefiiciency of Ch for most types of APCS is gen etarywet scrubbers have come on the market in recent years
erally minimal. Therefore, the defaudissumption for APCS that are highly ficient on both particulates and corrosive
RE for Cl, for all APCSs is 0%. This is applicable to all BIFsgases.Two such units are fdfred by Calvert Environmental
including cement kilns. EquipmentCo. and by Hydro—Sonic Systems, Inc.).

8.3 APCS RE Defaul@ltes for Ash VS-20 = \énturi Scrubberca. 20-30 in 5. A p

VS-60 = \énturi Scrubberca. >60 in WG. A p

Default assumptions for APCS RE for PM are also shownESP_I _ Electrostatic Precipitator: 1 stage
in Table 8.1-4These figures are conservative estimates of PM B ' P! ’ 9
removalefficiencies for diferent types of APCSs. They are ESP-2 = Electrostatic Precipitator; 2 stage
identicalto the ﬁgures in the NonVOIatile APCS RE column for ESP-4 = Electrostatic Precipitator; 4 Stage
hazardousnetalspresented indble 8.1-1 because the same -
collection mechanismand collection diciencies that apply WS = lonizing Vet Scrubber
to nonvolatile metals also apply to PM. DS = Dry Scrubber
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FF = Fabric Filter (Baghouse) 9.3 Special Pocedues for Ash

SD = Spray Dryer (\at/Dry Scrubber) This section: (1) Explains why agked rate limits are not
8.4 References applicableto cement and light-weighaggregate kilns; (2)
presentsthe default partitioning values faash; and (3)
1. U.S. Environmental Protection Agencysuidanceon explainshow to convert the 0.08r/dscf, corrected to 7% O,
Metalsand Hydrogen Chloride Controls for Hazardouss® PM emission limit to a PM emission rate.
Incinerators,"Office of Solid Waste, Viishington, DCAugust Waiverfor Cement and Light—-ight Aggregate Kilng-or
1989. cementkilns and light-weight aggregate kilns, raw material
2. Carroll, G.J., R.C. Thurnau, R.E. Maurnighan, L.Rfeedstreams contain the vast majority of the ash input, and a
Waterland,J.W Lee, and D.J. FourniefThe Partitioning of significantamount of theash in the feed stream is entrained
Metalsin Rotary Kiln Incineration. Proceedings of the Thirdnto the kiln exhaust gas. For these devices, the ash carfitent
International Conferenceon New Frontiers for Hazardousthe hazardous waste stream is expected to have a negligible
WasteManagement. NTIS Document No.A&B00/9-89/072, effecton total ash emissions. For this reason, there is no ash

p. 555 (1989). feedrate compliance limit for cement kilns or light-weight
aggregateilns. Nonetheless, cement kilns and light-weight
SECTION 9.0—FROCEDURESFOR DETERMINING aggregateilns arerequired to initially certify that PM emis
DEFAULT VALUES FOR PARTITIONING OF sionsare not likely to exceethe PM limit, and subsequently
METALS, AsH, AND TOTAL CHLORIDE/CHLORINE certify through compliance testing that the PM limit is not
exceeded.

so&%ifgg%gj{gggﬂﬁg Jgﬁ;ogreesrt:r?ﬁézsmf anugo;nrﬁ efr:?mr Default Partitioning \alue for Ash. The default assumption
P 9 g judg . r partitioning of ash depends on the feed stream firing sys

department’'sdefault assumptions are discussed below f ; ; S 19
: .There are 2 methods by which materials may be fired into
metals HCl, Cl, and PM. The default assumptions are usedcg#“s: Suspension—firing and bed—firing.

conservativelypredict the partitioning factor for several type . . )
of BIFs. Engineering judgement-based partitionfagtor The suspensiorcategory includes atomized and lanced

estimatesare discussed in section 9.4. pumpabldiquids and suspension—fired pulverized solids. The
default partitioning assumptioffor materials fired by these
9.1 Partitioning Default ®lue for Metals systemsds that 100% of the ash partitions to the combustion

as.
To be conservative, the department is assuming that 108%I'he bed—fired category consists principally of stoker-boil

of each metah each feed stream is partitioned to the combug,sang raw materials (and in some cases containerized hazard
tion gas. Owners/operators may use this default value ora Hswaste) fed into cement and light-weight aggredétes.
portable.site-specific value developed following the genergthe gefault partitioning assumption for materials fired on a
guidelines provided in section 9.4. bedis that 5% of the ash partitions to the combustion gas.

9.2 Special Rscedues for Chlorine, HCI, and gl Convertingthe PM Concentration—Based Standard to a PM
MassEmission Rate. The emission limit for BIFs is 0.08 gr/
Thedepartment has established the special procedures pisef, corrected to7% O, unless a more stringent standard
sentedbelow for chlorinebecause the emission limits areappliesfe.g., a New Source Performars@ndard (NSPS) or
basedon the pollutants HCI an@l, formed from chlorine fed a State standarinplemented under the State Implementation
to the combustoiTherefore, the owner/operator shall estimatelan(SIP)]. To convert the 0.08 gr/dscf standard to a PM mass
the controlled emission rate of both HCI ang &id show that emissionrate:
they do not exceed allowable levels. 1. Determine the flue gas @oncentration (% by volume,
1. The default partitioning value for the fraction of chlorinelry) and flue gas flow rate (dry standard cueiet per minute);
in the total feed streams that is partitioned to combustion gasl
is 100%. Owners/operators may use this default value ora sup2. Calculate the allowable PM mass emissiate by mul
portable site-specific value developed following the generajplying the concentration— based Rivhission standard times
guidelines provided in section 9.4. the flue gas flow rate times a dilution correction factqual
2. To determine the partitioning of chloriirethe combus to [(21-0 concentration from step 1)/(21-7)].
tion gas toHCI versus CJ, either use the default values below . . .
or use supportable site—specific values developed following 9.4 Use of Engineering JudgementHstimate
the general guidelines provided in section 9.4, Partitioning and APCS REalues

e For BIFs eXClUd|ng halogen acid furljlaces (HAFS), with Engineeringudgement may be used in p|ace OfMar{
atotal feed stream chlorine/hydrogen ratio =0.95,défault ment'sconservative default assumptidnsestimate partition
partitioning factor is 20% @) 80% HCI. ing and APCS RE values if the engineering judgement is

e For HAFs and for BIFs witta total feed stream chlo defensibleand properly documentedo properly document
rine/hydrogenratio >0.95, the default partitioning factor isengineeringudgement, thewner/operator shall keep a writ
100%Cly. tenrecord of all assumptions and calculations necessary-to jus

3. To determine the uncontrolled (i.e., prior to acid gd§y the APCS RE used. The owner/operator shall provide this
APCS)emission ratef HCl and C}, multiply the feed rate of recordto the department upon request and shall be prepared to
chlorinetimes the partitioningactor for each pollutant. Then, defendthe assumptions and calculations used.
for HCI, convert the chlorine emission rate to HClnyitiply- If the engineering judgement is based on emissions testing,
ing it by the ratio of the molecular weight of HCI to tinelec  thetesting will often document the emission rate pbHutant
ular weight of Cl (i.e.36.5/35.5)No conversion is needed forrelativeto the feed rate of that pollutant rather than theparti
Cly. tioning factor or APCS RE.
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Examplesof situations where the use of engineering judg@terim license that recyclemission control residue back into
ment may be supportable to estimate a partitioning factahe furnace.
APCSRE, or SRE include: .

« Using emissions testing data from the facility to support 10.2Introduction
anSRE, even though the testing may not meet full QA/QE pro Underthis method, cemerkiins and other industrial fur
cedures(e.qg., triplicate test runs). The closer the test resufigcesthat recycle emission contrasidue back into the fur
conformwith full QA/QC procedures and tlwoser the oper nace shall complwith a kiln dust concentration limit (i.e., a
ating conditions during théest conform with the establishedcollectedparticulate matter (PM) limit) for each metal, as well
operatingconditions for the facilitythe more supportable theaslimits on the maximum feedrates of each of the metals in:
engineeringudgement will be. (1) pumpable hazardous waste; and (2) all hazardous waste.

* Applying emissions testing data documenting an SRE for The following subsections describe how this method for
one metal, including nonhazardousurrogate metals to controlling metals emissions is to be implemented:

anotherless volatile metal. _ « Subsection 10.3 discusses the batse method and the
e Applying emissions testing data documenting an SRissumptionsipon which it is founded;

from orlle facility to a similar facility . e Subsection 10.4 provides an overvief the imple
 Using APCS vendor guarantees of removtiehcy. mentationof the method:;

9.5 Restrictions on Use o#dt Data » Subsection 10.5 is a step—by-sf@pcedure for imple
mentationof the method,

Themeasurement of an SRE or an APCS RE may be limitede Subsection 10.6 describes the compliance procedures for
by the detection limits of the measurement technique. If tig§is method: and
emissionof a pollutant isindetectable, then the calculation of
SREor APCS RE should be based on the lower limit of dete%
ability. An SRE or APCS RE of 100% is not acceptable.
Further,mass balance data of facility inputs, emissions, and 10.3Basis
products/residuesay not be used to support a partitioning
factor, given the inherent uncertainties of such procedures.The viability of this method depends on 3 fundamental
Partitioningfactors other than thaefault values may be sup assumptions:
ported based on engineering judgement, considerfog, (1) variations in the ratio ahe metal concentration in the
example process chemistrEmissions test data may be usedmjttedparticulate to the metal concentration in the collected
to support an engineering judgement-based SREich \jin qust (referred to as the enrichment factor or EF) for any
includesboth partitioning and APCS RE. givenmetal at any given facility will fall within a normal dis
9.5References tribution that can be experimentally determined.

1. Barton, R.G., WD. Clark, and WAR. Seeker(1990)"Fate (2) The metal concentrations in the collected kiln dust can
of Metals inWaste Combustion Systems”. Combustion- ScP€ accurately and representatively measured (upige

» AppendixA describes the statistical calculations and tests
be used in the method.

enceand Bchnology 74, 1-6, p. 327 duresspecified in “Bst Methods for Evaluating Solidaste,
Physical/ChemicaMethods”, SW-846, incorporated by +ef
SeCTION 10.0—ALTERNATIVE METHODOLOGY FOR erencein s.NR 660.1.
IMPLEMENTING METALS CONTROLS (3) The facility will remain in compliance with the appli

cableparticulate matter (PM) emission standard.
Giventhese assumptions. metal emissions can be retated
This method for controlling metals emissions applies the measured concentrations in talected kiln dust by the
cementkilns and other industrial furnaces operating undéollowing equation:

10.1Applicability

ME[ 16 Emitted Meial ] _
hr
PUE 15 PAf nc 15 Diuisi Meial F 15 Hoziiied Metad P 1B FA a0
By 1b Dhist 15 Dot Meial (b Diust

Where:

ME is the metal emitted;

PME is the particulate matter emitted;

DMC is the metal concentration in the collected kiln dust; and

EF is the enrichment factowhich is the ratio of the metal concentration in the emitted particulate matter to the metal con
centrationin the collected kiln dust.

This equationcan be rearranged to calculate a maximum allowable dust metal concentration limit (DMCL) by assuming
worst—-caseonditions that: metal emissions are at tiee M (or Tier II) limit (sees.NR 666.108, and that particulate emissions
areat the particulate matter limit (PML):
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b Duct Mot Tier fffﬁgm:[wg”ﬂﬁ;d M‘"mf]
DML lfij ; . ) 15 PAf 15 Hwg .:i’rM 116 PA @)
TGk PMT, EF e 307
hr 15 Dhisi Meicl [ 1h Duss

The enrichment factor used in the above equation shall be determined experimentally from a minimum of 10 tests in which
metal concentrations are measured in kiln dust and stack samples taken simultafdosispproach provides range of
enrichmenftfactors that can be inserted into a statistical distribution (t—distribution) to determygg &tel Elgo, . EFgsos is
thevalue at which there is a 95% confidence level that the enrichment factor is below this value at any given time, Similarly
EFggy is the valueat which there is a 99% confidence level that the enrichment factor is below this value at any givendyne. EF
is used to calculate the “violation” dust metal concentration limit (DMCL

b Pt ora Ther il Limit [ 1 E’m‘fd Metal ]
DMCL, 1;:;1; — |- 16 2ad 1b BErg J:;t'fl.ff {i1E PA ©)
for PMT, EE._';.S- il 3]
b 15 Dt Metal {1h Dhist

If the kiln dust metal concentration is just above this “violation” limit, and the PM emissions are at the PM emissions
limit, there is a 5% chance that the metal emissions are abovetHd limit. In such a case, the facility would be in viola
tion of the metals standard.

To provide a magin of safetya second, more conservative kiln dust metal concentration limit is also used. This-“conser
vative” dust metal concentration limit (DMGLis calculated using a “safe” enrichment factor (SEF). Hdfts greater
than two times the value of By, the “safe” enrichment factor can be calculated using Equation 4a:

SEF = 2 Elsos (42)Q02
If EFgggsis not greater than two times the value o§dgk, the “safe” enrichment factor can be calculated using Equation 4b:
SEF= ERggos (4b)

In cases where the enrichment factor cannot be determined because the kiln dust metal concentration is nondetectable, the
“safe” enrichment factor is as follows:

SEF = 100 (4c)
For all cases, the “conservative” dust metal concentration limit is calculated using the following equation:
b Dt Mol Tor 11T Linat| 2 ‘E’m‘f‘f Mem"?]
PMCL, 1?.@ E ) 16 PAL 18 Hmi ;M {118 PAM ©)
st PAMT, SEF it i
B 18 Dust Metal (1h Dist

If the kiln dust metal concentration at a facility is just abovandthus no EBsg, exists, the “violation” dust metal concentra
the “conservative” limit based on that “safe” enrichment factdion limit is set at 10 times the “conservative” limit:
providedin Equation 4a, and the PM emissions are at the PMDMCL,=10xDMCL (6)
emissiondimit, there is a 5% chance that the metal emissions
areabove one-half theidr 11l limit. If the kiln dust metal con
centrationat the facility is just above the “conservative” limit__ The flowchart for implementing the method is shown in
basecbn the“safe” enrichment factor provided in Equation 4bfFigure10.4-1. The general procedure is as follows:
andthe PM emissions are at the PM emissions limit, tiere ¢ Follow the certification of precompliance procedures
a 1% chance that the metal emissions are aboveignd|r described in subsection 10.6 (to comply with SR
limit. In either case, the facility would be unacceptably clo§66-103(2). )
to a violation. If this situation occurs more than 5% of the time, ® For each metal ofoncern, perform a series of tests to

the facility would be required to rerun the series of 10 tests §gtaPlisfthe relationship (enrichment factor) between the con
determinethe enrichment factoffo avoid this expense. thecentratlonof emitted metal and the metal concentration in the

facility would be advised to reduce its metigedrates or to collectedkiln dust.

takeother appropriate measures to maintain its kiln dust meta{' Use the demonstratehrichmentactor in combination
concentrationdn compliance with the “conservative” dustey h the Ter Il (or Tier If) metal emission limiand the most
DO stringentapplicable particulatemission limit, to calculate the
metalconcentration limits. “violation” and “conservative” dust metal concentratiion-
In cases where thenrichment factor cannot be determineits. Include this information with the certification of cem

becausethe kiln dust metal concentration is nondetectablplianceunder sNR 666.103(3)

10.40verview
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e Perform daily and/or weekly monitoring of the cement — Compliance tests to determine limits on metal feedrates
kiln dust metalconcentration to ensure (with appropriatén pumpable hazardous wastes amdll hazardous wastes (as
QA/QC) that the metal concentration does not exceed eitheell as to determine other compliance parameters);

limit. - Initial tests to determine enrichment factors;
- If the cement kiln dust metal concentration exceeds the— Quarterly tests to verify enrichment factors;
“conservative”limit more than 5% of the time (i.e., more than _ Analysis of hazardous waste feedstreams: and
3 failures in last 60 tests), the series of tests to detertnéne Dail d/ K itori £ kil d' tf
enrichmentfactor shall be repeated. .~ Daily and/or weexly monitoring or kiln dust for con
nglng compliance.

“viglgtighng’ ?it?nrrilegtVl?g?aggﬁthrggtgégﬁrr:ggntratlon exceeds t (2) Conduct tests to determine the enrichment factor
« Perform quarterly tests to verify that the enrichment factor ° Tthhese ;etststshall bei)condugte(tj v(;n'ghm a 14_d?y|§¢md'
hasnot increased significantlyf the enrichment factor has MOrethan 2 tests may be conducted in any single idalye

increasedthe series of tests to determine the enrichment facﬁ%ﬁtjgtr: ant completedithin a 14-day period, they shall be

shallbe repeated.

. » Simultaneous stack samples and kiln dust samples shall be
10.5Implementation Rycedures taken.
A step-by-step description for implementing the method is ~ Stack sampling shall be conducted wifie multiple met
providedbelow: alstrain accordingo procedures provided in section 10.3 of

(1) Prepare initial limits and test plans. this Mgthods Manua_l. )

* Determine the i€r Il metal emission limit. The i@r Il = Kiln dust samphng shall be coqducted as follows: .
metalemission limit may also be used (sebIR. 666.108. - Follow the sampling and analytlcal procedures d_escrlbed

« Determine the applicable PM emission standatds " SW-846 andhe waste analysis plan as they pertain to the

standardis the most stringent particulate emission standaf@nditionand accessibility of the dust. _

thatapplies to the facilityA facility may elect to restrict itself __— Samples should be representative of the last ESP or Fabric

to an even morstringent self-imposed PM emission standaréilter in the APCS series.

particularlyif the facility finds that it is easier to control pattic  * The feedrates of hazardous metals in all pumpable hazard

ulateemissions than teeduce the kiln dust concentration of @uswaste streams and in all hazardous wsisgams shall be

certainmetal (i.e., lead). monitored during these tests. It is recommended (but not
« Determine which metals ne¢d be monitored (i.e., all required)that the feedrates of hazardous metals in all-feed

hazardousnetals for which &r Il emission limits are lower Streamsalso be monitored.

thanPM emission limits—assuming PM is pure metal). ¢ Atleast 10 single (noncomposited) rare required dur
* Follow the compliance procedures described in-Suifg the tests.
section10.6. — The facility shall follow a normal schedule of kiln dust

« Follow the guidelines described iestMethods for Eval rechargingfor all of the tests.
uating Solid Waste, Physical/Chemical Methods, SW-846, - Three of the first 5 tests shall be compliance tests in con
incorporatedby reference in \NR 660.1, for preparing test formancewith s.NR 666.103(3)i.e., they shall be used
plansand waste analysis plans for the following tests: determinemaximum allowable feedrates wfetals in pump
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ablehazardous wastes. and in all hazardous wastes, aaswell — If the stack samples were not analyzedHeravalent
to determine other compliance limitsee s. NR chromium,then the SEF based on the total chromium enrich
666.103(3)(a) mentfactor shall be used in this calculation.

— The remainder of the tests need not be conducted under Calculate the “violationtiustmetal concentration limit
full compliance test conditions; howeyéne facility shall (DMCLy) using Equation 3 iEFgse, is determinable, or using
operateat its compliance test production rate, and it shall buErguation6 if EFgsos is not determinable.
hazardousvaste during these tests such that the feedrate of- Chromium istreated as a special case. The “violation”
eachmetal for pumpable and totiahzardous wastes is at leaskiln dust chromium concentration limit is set for total chro
25% of the feedrate during compliance testing. If these-critenium, not for hexavalent chromium. The limit for total chro
ria, and those discusséelow are not met for any parametemmium shall be calculated using thée Il (or Tier Il) metal
during a test, then either the test is not valid for determininignit for hexavalent chromium.
enrichmentactors under this method, or the compliance limits — | the stack samples taken in Step 2 were analyzed for hex
for that parameter shall be established based on thesertest gyalentchromium, the Egso, based on the hexavalent chro

ditionsrather than on the compliance test conditions. mium enrichment factor (as defined $tep 2) should be used
« \erify that compliance emission limits are not exceedeith this calculation.
- Metal emissions may not excee@rTII (or Tier II) lim- — If the stack samples were not analyzedHhexavalent
its. chromium,the ERgse, based on the total chromium enrichment

— PM emissions may not exceed the most stringent of apictor shall be used in this calculation.
cablePM standards (or amptional self-imposed particulate ¢ Submit certification of compliance.
standard). » Steps 2—-4 shall be repeated fecertification, which is
 The facility shall generate normal, marketable produtgquiredonce every 3 years (seeNiR 666.103(4).
usingnormal raw materials and fuels under normal operating (5) Monitor metal concentratiornis kiln dust for continuing
conditions (for parameters other than those specified undesmpliance,and maintain compliance with all compliance
this method) when these tests are conducted. limits for the duration of interim license.
« Chromium shall be treated as a special case: * Metalsto be monitored during compliance testing are
— The enrichment factor for total chromium is calculated i#assifiedas either “critical” or “noncritical” metals.
the same way as the enrichment factor for other metals (i.e., the- All metals shall initially be classified as “critical” metals
enrichment factor is the ratio of the concentratiototsflchro  andbe monitored on a daily basis.
miumin the emitted particulate matter to the concentration of — A “critical” metal may be reclassified as a “noncritical”
total chromium in the collected kiln dust). metal if its concentration in the kitlustremains below 10%
- The enrichment factor for hexavalehiromium (if mea  of its “conservative” kiln dust metal concentration limit for 30
sured)is defined as the ratio of the concentration of hexavalgfinsecutivedaily samples. “Noncritical” metathall be mon
chromium in the emitted particulate matter to tlen itoredon a weekly basis.

centrationof total chromium in the collected kiln dust. - A “noncritical” metal shalbe reclassified as a “critical”
(3) Use the enrichment factors measured in Step 2 to-det@getalif its concentration in the kiln dust is above 10% of its

mine EFRgse, , ERgges, and SEF “conservative”kiln dust metal concentration limit for any
. Calculate Ebsy, and EFggy, according to the t-dis Singledaily or weekly sample. _ _

tribution as described in Appendix A * Noncompliance with the sampling and analysis schedule
« Calculate SEF by prescribedby this methods a violation of the metals controls

unders.NR 666.103

greatgr?hu;#czmti;aeg EEE?)/% is determinable and if by is * Follow thesampling, compositing, and analytical proce
. . o . ) duresdescribed in this method and iast Methods for Evalu

— Equation 4b if Efsg, is determinable and EFggois not  ating Solid Waste, Physical/Chemical Methods, SW-846,
greaterthan 2 times Edzo, incorporatedby reference in SR 660.1L, as they pertain to

- Equation 4c if Efso,is not determinable. the condition and accessibility of the kiln dust.

Thefacility may choose to set an even more conservativee Follow the same procedures and sample at the same loca
SEFto give itself a lager magin of safety between the pointtions as were used for kiln dust samples collected to determine
where corrective action is necessary and the point wherete enrichment factors (as discussed in Step 2).

violation occurs. « Samples shall be collectatlleast once every 8 hours, and
(4) Prepare certification of compliance. adaily composite shall be prepared according to SW—-846 pro
« Calculate the “conservative” dust metal concentratigigdures.

limit (DMCL,) using Equation 5. — At least one composite sample is required. This sample

— Chromium is treated as a special case. The “conservatii@referred to as the “required” sample.
kiln dust chromium concentration limit is set for total chro — For QA/QC purposes, a facility may elect to collect 2 or
mium, not for hexavalent chromium. The limit for total chromoreadditional samples. These samples are referred to as the
mium shall be calculated using thé&T Il (or Tier ) metal “spare”samples. These additional samples shall be collected
limit for hexavalent chromium. over the same timgeriod and according to the same proce

~ If the stack samples described in Step 2 were andigzedduresas those use“d for tk}le ‘required” sample. _
hexavalenthromium, the SEF based on the hexavalent-chro = Samples for “critical” metals shall be daily composites.

mium enrichment factors (as defined in Step 2) shall be used- Samples for “noncritical” metals shall be weekly eom
in this calculation. posites. These samples can be composites of the original
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8-hoursamples, or they can be composites of daily compositéolation” kiln dust concentration limit thatould be calcu

samples. latedfrom the combined Efgg, .
» Analyze the “required” sample to determine the €on If the enrichment factors have increased significatitly
centrationof each metal. teststo determine the enrichment factors shall be repeated

closeof the samplingeriod. Failure to meet this schedule i§ignificantly, continue to use the kiln dust metal concentration
aviolation of the metals standards ofN® 666.103 limits based on the enrichment factors previously measured in

Step2, and continue with the daily and/or weekly monitoring
describedn Step 5.

(8) If the “conservative” kiln dustnetal concentration limit
. : . ! . was exceeded for any metal in any single analysis of the
|sS|twot§x;:eet(;I]eda cor;_tmuefvyltth the Iqlally or weeknitoring - «equired” kiln dust sample, the “spare” samples correspond
(Step) for the duration of interim license. ing to the same period may be analyzed to determine if the
+ Conduct quarterlgnrichment factor verification tests, asexceedancevas due to a sampling or analysis error
describedn Step 6. . o « If no “spare” samples were taken, refer to Step 9.
(6) Conduct quarterly enrichment factor verification tests. . |t the average of all the samples for a given day (or week,
* After certification of compliance witthe metals stan as applicable) (including the “required” sample and the
dards,a facility shall conduct quarterly enrichment factor veri‘spare” samples) does not exceed thenservative” kiln dust
fication tests every 3 months for the duration of interirmetal concentration limitno corrective measures are neces
license.The first quarterly tesshall be completed within 3 sary; continue with the daily and/or weekly monitoring as
monthsof certification (or recertification). Eackubsequent describedn Step 5.
quarterlytest shall be completed within 3 months of the pre . |f the average of all the samples for a given day (or week,
cedingquarterly test. Failureo meet this schedule is a viela asapplicable)exceeds the “conservative” kiln dust metal-con

« |If the “conservative’kiln dust metal concentration limit
is exceeded for any metal, refer to Step 8.

« |f the “conservative’kiln dust metal concentration limit

tion. centrationlimit, but the average of the “spare” samples is
« Simultaneous stackamples and kiln dust samples shall bieelow the “conservativekiln dust metal concentration limit,
collected. apply the Q-test, describeoh Appendix A, to determine

« Follow the same procedures and sample at the same Io¥@etherthe “required” sampleoncentration can be judged as
tionsas were used for kiln dust samples and stack samples adoutlier.
lectedto determine the enrichment factors (as discussed in— If the “required” sample concentration is judged ar out
Step2). lier, no corrective measures are necessary; continue with the

« At least 3 single (noncomposited) runs are required. Thékily and/or weekly monitoring described in Step 5.
testsneed not be conductesder the operating conditions of — If the “required” sample concentration is not judged an
theinitial compliance test; howevehe facility shalloperate outlier, refer to Step 9.
underthe following conditions: (9) Determine if the “violation” kiln dust metal concentra
— It shall operate at compliance test production rate.  tion has been exceeded based on either the average of all the
— It shall burn hazardous waste during the test, and for fignPlesollected during the 24-hour period in question, or if
2-dayperiod immediately preceding the test, such that the fi scardingan outlier can be statistically justified by the Q-test
drateof each metal for pumpable atatal hazardous wastes€Scribedn Appendix A, on the average of the remaining-sam

consistof at least 25% dhe operating limits established eur PI€S- o _ o
ing the compliance test. « If the “violation” kiln dust metatoncentration limit has

_ o : . : eenexceededa violation of the metals controls undeN&
t It shall remain in compliance with all compliance param 66.103(3)has occurred. Notify the department that a viola
ers(see sNR 666.103(3)(9) . -

) . tion has occurred. Hazardous waste may be burned for testing

~ It shall follow a normal schedule of kiln dust rediag.  purposegor up to 720 operating hours to support a revised cer

- It shall generate normal marketapl®duct from normal tification of compliance. Noté¢hat the department may grant
raw materials during the tests. anextension of théours of hazardous waste burning under s.

(7) Conduct a statistical test to determifine enrichment NR 666.103(3)(g)f additional burning time is needed to sup
factors measured inthe quarterly verification tests haveporta revised certification for reasons beyond the control of
increasedsignificantly from the enrichment factors deter the owner or operatoiUntil a revisedcertification of com
minedin the tests conducted in Step 2. The enrichment factéfinceis submitted to the department, the feedrate of the met

haveincreased significantly if all 3 of the following criteria aredls in violation in total and pumpable hazardous wéstels
met: is limited to 50% of the previous compliance test limits.

« By applying the t-test describedAppendix A, it is deter * If the “violation” kiln dust metal concentration has not
minedthat the enrichment factors measured in the quarteRgenexceeded: _ _ _
testsare not taken from the same population agtiveehment - If the exceedance occurred in a daily composite sample,
factorsmeasured in the Step 2 tests; refer to Step 10.

« The Ekgso, calculated for the combined data sets (i.e., the — If the exceedance occurred in a weekly composite sample,
quarterlytest data and the original Step 2 test data) accordiigjerto Step 1.
to the t-distribution (described in Appendix A) is more than (10) Determine if the‘conservative” kiln dust metal cen
10% higher than the Efso, based orthe enrichment factors centrationlimit has been exceeded more than 3 times in the last
previouslymeasured in Step 2; and 60 days.

* The highest measured kiln dust metal concentratione If not, log this exceedance and continue with the daily
recordedin the previous quarter is more than 10% of thand/orweekly monitoring (Step 5).
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« If s0, the tests to determine the enrichnfaators shall be of the rule, each facility submit a certification which estab
repeatedrefer to Step 1). lishes precompliance limits for a number @obmpliance

« This determination is made separately for each metal. F&rametergsee sNR 666.103(2)(c), and that each facility
example, immediatelybegin to operate under these limits.

— Three exceedances for each of the 10 hazardous metals aféhese precompliance limits shall ensure that interim
allowedwithin any 60-day period. licenseemissions limits for hazardousetals, particulate mat

- Four exceedances of any single metal in any 60—d5§vaC|' and G} are not likely to be exceeded. Determination
periodis not allowed. of the values of the precompliance limits shall be made based

« This determination shoulde made dailybeginning on oneither (1) conservative default assumptions provided in this

the first day of daily monitoring. For example, if 4 exceedMethOdSManual’ or _(2) engineering Judgement._
ancesof any single metal occur in the first 4 dajslaily moni Theflowchart for implementing the precomplianpece

toring, do not wait until the end of the 60-day period; refefuresis shown in Figure 10.6-The step-by-step precompli
immediatelyto Step 1. anceimplementation procedure is described beldhe pre

(11) The tests to determine the enrichment factor shallg mpliance implementation procedures and numbering

repeatedf: (1) More than 3 exceedances of the “conservativ . - ;
kiln dust metal concentration limit occur withamy 60 con uresdescrlbeq n Sulbs.ectlon 10.5.

secutivedaily samples; (2) an excursion of tenservative” (1) Prepare initial limits and test plans.

kiln dust metal concentration limit occurs in any weekly-sam * Determine the ier Ill metal emission limit. The ier I
ple; or (3) a quarterly teshdicates that the enrichment factorgnetalemission limit may also be used (se8IR. 666.108.

hemeare similar to those used for the compliance proce

haveincreased significantly » Determine the applicable PM emission standdtus
« The facility shall notify the department if these tesbtall Standardis the most stringent particulate emission standard
be repeated. thatapplies to the facilityA facility may elect to restrict itself

e The facility has upto 720 hazardous-waste—burnin
hoursto redetermine the enrichment factors for the matal . . .
metalsin question and to recertify (beginning with a return tglateemissions than teduce the kiln dust concentration of a
Step2). During this period, the facility shattduce the feed cert@inmetal (i.e., lead). _ _
rate of the metal in violation by 50%. If the facility has not * Determine which metals need to be monitored (@k.,
completedthe recertification process within this period, iffazardousnetals for which ir 1l emission limits are lower
shall stop burning or obtain an extension. Hazardous waf@nPM emission limits, assuming PM is pure metal).
burning may resume only when the recertification process * Follow the procedures described iesT Methods for
(endingwith Step 4) has been completed. Evaluating Solid Waste, Physical/Chemical Methods,

« Meanwhile, the facility shall continue with daily kiln dustSW—846 incorporated by reference inNR 660.11, for pre
metalsmonitoring (Step 5pand shall remain in complianceParing waste analysis plans for the following tasks:
with the “violation” kiln dust metatoncentration limits (Step ~ — Analysis of hazardous waste feedstreams.

9). — Daily and/or weekly monitoring of kiln dust con
centrationsor continuing compliance.

(2) Determine the “safe” enrichment factor fmecomph

Cementkilns and other industrial furnaces that recyclance.In this context, the “safe” enrichment factor is a conser
emissioncontrol residue back into tHarnace shall comply vatively high estimate of the enrichment factor (the ratithef
with the same certification schedules and procedures (with #maittedmetal concentration tihe metal concentration in the
few exceptions described below) that apply to other boilecsllectedkiln dust).The “safe” enrichment factor shall be-cal
andindustrial furnaces. These schedules and procedures, asslettedfrom either conservative defautilues, or engineering
forthin s.NR 666.103require no later than thefeftive date judgement.

0 an even morstringent self-imposed PM emission standard,
articularlyif the facility finds that it is easier to control pastic

10.6Precompliance Rycedures
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Figure 10.8-1

Precomp| fonce Implementation Flow Chart

Thae 111 & Tiar 01

Rotl by Blrecior.
3] Pé\il m-m“l‘ Eadlmba B |l Factor
Heurn Al lowd o
Rl aad Lart T setion il )
orf P | § on
T Proci | s
o St oI ol
Py s’ Ll
Wt Canfmivl o | | i
bere Thm 1
Feliurm in Last L] S
i Teate figre 1
e
Bl Iy ' Weakly K110
] ‘:,1- -IT\:I'I'I'!.'TCI' M_m begin
[anhed o P Continued Loap | e Cartificat lan of
oy e Proosas]
Mptloml kaipein of Spare I
Samplan 1o Stetintically T Frocamg| iace 111n g
Varify Linlt Excesdsd Dt Comeavivat Fand

« Conservative default values for the “safe” enrichment falectedkiln dust (which shall be set according to the procedures
tor are as follows: describedabove).

-  SEF= 10 for all hazardoumetals except mercury  (5) Monitor metal concentration in kildust for continuing
SEF=10for antimony arsenic, barium, beryllium, cadmium,compliance, and maintain compliance with all precompliance
chromium,lead, silverand thallium. limits until certification of compliance has been submitted.

- SEF =100 for mercury » Metals to be monitored during precompliance tesdireg

« Engineering judgement may be used in place of coplassifiedas either “critical” or “noncritical” metals.
servativedefault assumptiorithe engineering judgementis - All metals shall initiallybe classified as “critical” metals
defensibleandproperly documented. The facility shall keep andbe monitored on a daily basis.
written record of all assumptions and calculations necessary to_  «critical” metal may be reclassified as a “noncritical”
justify the SEFThe facility shall provide this record to themeajif its concentration in the kiln dust remains below 10%
departmentipon request and shall be prepared to defend thgss “conservative” kiln dust metal concentration limit for 30

assumptiongind calculations. ~ consecutivedaily samples. “Noncritical” metaihall be mon
Examplesof situations where the use of engineering judg&ored on a weekly basis, at a minimum.

mentis appropriate include: - A “noncritical” metal shall be reclassified a&caitical”

— Use of data from precompliance tests; metalif its concentration in the kiln dust is above 10% of its

- Use of data from previous compliance tests; and “conservative”kiln dust metal concentration limit for any

- Use of data from similar facilities. singledaily or weekly sample.

(3) This step does not apply to precompliance procedures? Itis a \(i_olation if the facility faI|S to analyze the kiln dust

(4) Prepare certification of precompliance. fo_r_an;: “critical” metal on any singlday or for any “non
critical” metalduring any single week, when hazardous waste

 Calculate the “conservative” dust metancentration
limit (DMCL,) using Equation 5.

« Submit certification of precompliance. This certificatiorbu
shallinclude precompliance limits for all compliance param
tersthat apply to other boilers and industrial furnages,

is burned.

« Follow the sampling, compositingnd analytical proce
resdescribed in this method and iest Methods for Evalu
eating Solid Waste, Physical/Chemical Methods, SW-846,

thosethat do not recycle emission control residue back into t corporatecby reference in AR 660.1, as they pertain to

furnace)as listed ins.NR 666.103(2)(c)except that it is not &condition and accessibility of the kiln dust.

necessaryo set precompliance limits on maximum feedoite  * Samples shall be collected at least once every 8 hours, and

eachhazardous metal in all combined feedstreams. adaily composite prepared according to SW-846 procedures.
« Furnaces that recycle collected PM bartk the furnace ~ ~Atleast one composite sample is required. This sample is

(and that elect to comply with this method (seeNR referredto as the “required” sample.

666.103(3)(c)d. are subject to a special precompliance — For QA/QC purposes, a facility may elect to colleotr 2

parameterhowever They shall establish precompliance limitsnoreadditional samples. These samples are referred to as the

on the maximum concentration of each hazardous metakin ¢gbare” samples. These additional samples shall be collected
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over the same timgeriod and according to the same proce ¢ If not, log this exceedance and continue with the daily
duresas those used for the “required” sample. and/orweekly monitoring (Step 5).

- Samples for “critical” metals shall be daily composites. e If so, the tests to determine the enrichniaotors shall be
- Samples for “noncritical” metals shall be weekly composepeatedrefer to Step 1).

ites, at @ minimum. These samplean be composites of the  « This determinatiofis made separately for each metal; for
original 8-hour samples, or thegan be composites of daily example:

compositesamples. _ - Three exceedances for each of the 10 hazardous metals are
* Analyze the “required” sample to determine the €ongjgwedwithin any 60-day period.

centrationof each metal. . .
. . . — Four exceedances of any single metal in any 60-da
— This analysis shall be completed within 48 hours of the.i1qis not allowed. y sing y y

closeof the samplingperiod. Failure to meet this schedule is This determination shoulde made dailybeginning on

aviolation. the first day of daily monitoring. For example, if 4 exceed
« If the “conservative’kiln dust metal concentration limit ancesof any single metal occur in the first 4 dajslaily moni

1S exlc;eﬁdeld for any mefi.ll‘ rczfer 0 Stelp 8. ion limi toring, do not wait until the end of the 60—day period; refer
« If the “conservative’kiln dust metal concentration limit immediatelyto Step 1.

is not exceeded, continue with the daily and/or weekly moni (11) A revised certification of precompliance shall be-sub

toring (Step 5) for the duration of interim license. . it ;
(6) This step does not apply to precompliance procedurm'.ttedto.the departmerfor certification of comphanc? shall
. . Sasubmltted) if: (1More than 3 exceedances of the “conser
(7) This step does not apply to precompliance procedurgsiye- kiln dust metal concentration limit occur within 28ty
(8) If the “conservative” kiln dustetal concentration limit consecutivedaily samples; or (2dn exceedance of the “con

was exceeded for any metal in any single analysis of tR@ryative”kiln dust metal concentration limit occurs in any
“required”kiln dust sample, the “spare” samples correspongleekly sample.

ing to the same period may be analyzed to determine if the
exceedancés due to a sampling or analysis error

« If no “spare” samples were taken, refer to Step 9.

« If the average of all the samples for a given day (or weeg
as applicable) (including the “required” sample and th
“spare” samples) does not exceed thenservative” kiln dust
metal concentration limitno corrective measures are nece
sary; continue with the daily and/or weekly monitoring
describedn Step 5.

« If the average of all the samples for a given day (or we
asapplicable)exceeds the “conservative” kiln dust metal-con — Chanain ioment or rating proceduresti
centrationlimit, but the average of the “spare” samples is * - 3 ging eqlu pment or operating proceduresetice
below the “conservativekiln dust metal concentration limit, 1€ Klin dust metal concentration; .
apply the Q-test, describeth Appendix A, to determine — Changing equipment or operatipgocedures, or using
whetherthe “required” sampleoncentration can be judged agnore detailed engineering judgement, to decrease the esti
anoutlier mated SEF and thus increase the “conservative” kiln dust

~ I the “required” sample concentration is judged an ouf"étalconcentration limit;
lier, no corrective measures are necessary; continue with the- Increasing the “conservative” kilmlust metal con

« The facility shall notify the department if a revised certifi
cationof precompliance shall be submitted.

« The facility has up to 720 waste—burning hours to submit
certification of compliance or a revised certification of-pre
‘E‘ompliance.During this periodthe feed rate of the metal in
violation shall be reduced by 50%. In the case of a revieed
a%ification of precompliance, engineering judgement shall be

Usedto ensure that the “conservative” kiln dust metal-con
entrationwill not be exceeded=xamples of how this goal
ight be accomplished include:

daily and/or weekly monitoring described in Step 5. centrationlimit by imposinga stricter PM emissions standard,;
- If the “required” sample concentration is not judged afil
outlier, refer to Step 10. - Increasing the “conservative” kilmust metal con

(9) This step does not apply to precompliance proceduregntl’ationﬁmi'[ by perform!ng.a more detailed risk assessment
(10) Determine if the‘conservative” kiln dust metal cen 10 increase the metal emission limits.
centrationlimit has been exceeded more than 3 times in the laste Meanwhile, the facility shall continue with daily kiln dust
60 days. metalsmonitoring (Step 5).

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
is the date the chapter was last published. Report errors (608) 266-3151. Register July 2006 No. 607


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.

NR 666 Appendix IX WISCONSINADMINISTRATIVE CODE 432

APPENDIX A TO APPENDIX IX—STATISTICS
A.1 Determination of Enrichment Factor
After at least 10nitial emissions tests are performed, an enrichment factor for each metal shall be determined. At the 95%
confidencedevel, the enrichment factdEFgso, S, is based othe test results and is statistically determined so there is only a 5%

chancehatthe enrichment factor at any given time will bg@&rthan EBsg,. Similarly, at the 99% confidence level, the enrich

mentfactor EFRggy, is statistically determined so there is only a 1% chance that the enrichment factor at any given time will
be larger than Ebgo.

For a lage number of samples (n > 30),ds5§ is based on a normal distribution, and is equal to:
EFgs0,= EF + 20 1)

where:

EF ==L @)

For a 95% confidence level; is equal to 1.645.
For a small number of samples (n<30)g&kis based on the t-distribution and is equal to:
EFgss=EF +£S 4)

where the standard deviation, S, is defined as:

5 =|= (5)

tc is a function of the number of samples and the confidence level that is desired. It increases in value as the sample size
decreaseand the confidence level increases. The 95% confidence level is used in this method to calculate the “violation” kiln
dustmetal concentration limit; and the 99% confidence level is sometimes used to calculate the “conservative” kiln dust metal
concentratiorimit. Values oft; are shown in table A-1 for various degrees of freedom (degrees of freedom = sample size-1)
atthe 95% and 99% confidence levels. As the sample size approaches, ihinitgrmal distribution is approached.

A.2 Comparison of Enrichment Factor @rps

To determine if the enrichment factors measured in the quarterly tests are significérytiffom the enrichment factors
determinedn the initial Step 2 tests, the t-test is used. In this test, the yalge t

. _ER-EF 6

1 1F
F, —_t
M Mg
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TABLE A—1.— T—DISTRIBUTION

n-lorn+m-2 tos tog
R 6.31 31.82
2 2.92 6.96
3 2.35 4.54
4 2.13 3.75
5 2.02 3.36
6 ... 1.94 3.14
T 1.90 3.00
8 1.86 2.90
9 1.83 2.82
10 ... 1.81 2.76
11 ... 1.80 2.72
12 .. 1.78 2.68
13 ... 1.77 2.65
14 ... ... 1.76 2.62
15 ... 1.75 2.60
16 ... ..., 1.75 2.58
17 ... 1.74 2.57
18 ... 1.73 2.55
19 ... 1.73 2.54
20 ... 1.72 2.53
25 . 1.71 2.48
30 ... 1.70 2.46
40 ... 1.68 2.42
60 ................ 1.67 2.39
120 ... 1.66 2.36
0 1.645 2.33
2 2
T o R N
z, = [?31 ) 1 I: 2 ) 2 }ﬁ I:_J":I
aota, -2

is compared togtit at the desired confidence level. The 95% confidence level is used in this metled.df ¢i; are shown
in table A-1 for various degrees foséedom (degrees of freedommy—2) at the 95% and 99% confidence levelsyfatis
greaterthen tit, it can be concluded with 95% confidence that the 2 groups are not from the same population.

A.3 Rejection of Data

If the concentration of aryazardous metal in the “required” kiln dust sample exceeds the kiln dust metal concentration limit,
the“spare” samples are analyzed. If the average of the combined “required” and “spare” values is still dibut/eatbtatistical
testis used to decide if the upper value can be rejected.

The“Q-test” is used to determine if a data point barrejected. The dérence between the questionable result and its neigh
boris dividedby the spread of the entire data set. The resulting rafig,s@ then compared with rejection values that are critical
for a particular degree of confidence, wheggQis:

DM

e Bhest

S
DMC,

DMT

next hiphest (8}

DM,

z'g.&es.f_ west

The 90% confidence level for data rejection is used in this metlabte A-2 provides the values offat the 90% con
fidencelevel. If Qneasis lager than @i, the data point can be discarded. Only one data point from a sample group can be rejected
usingthis method.

TABLE A-2.-CRITICAL VALUES FOR USE
IN THE Q-TEST

n Qcrit
3 e 0.94
Ao 0.76
L 0.64
6 0.56
T 0.51
8 0.47
O 0.44
10 0.41
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