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1. INTRODUCTION

Under Section 11008 of the Medical Waste Tracking Act of 1988 (MWTA), the
United States Environmental Protection Agency (EPA) must prepare a series of reports
to Congress that provide information concerning the characterization of medical wastes,
treatment and disposal technologies, and an assessment of the impact of medical waste
on human health and the environment. The MWTA specifically requires that
incineration methods be evaluated to determine their advantages and disadvantages.

The Office of Solid Waste (OSW) is responsible for implementation of the
MWTA and for managing the various studies that are required to prepare the report to
Congress. Section 11008 of the MWTA requires EPA to evaluate the efficiency of
incineration as a treatment technology. Additionally, there was a need to evaluate
incineration emissions from existing medical waste incinerators (MWI’s). These data are
required to assess the actual potential impacts on health and the environment from
existing sources, the vast majority of which do not have advanced combustion controls or
air pollution control devices.

Therefore, OSW and the Office of Air Quality Planning and Standards (OAQPS)
are working jointly to perform additional studies at typical existing MWI facilities. The
emission test program described in this report is one of the studies.

The MWI facility at Lenoir Memorial Hospital in Kinston, North Carolina, was
selected for emissions testing becanse it is typical of existing ram-fed units with a

secondary chamber gas retention time of less than 0.5 seconds, and with no add-on
emission control equipment (see Figure 1-1). Other factors in the selection were that
the proximity to Research Triangle Park, North Carolina, (RTP), minimized travel
expenditures and because the hospital administration had expressed an interest in
cooperating with the EPA in the ernission test prograrm.
L1 TEST OBJECTIVES
The objectives of the testing program at the Lenoir Memorial FHospital MWI

WETE:
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To obtain emission data from a facility that is not equipped with air
pollution control devices and is typical of the existing population of
medical waste incinerators.

To collect data and evaluate the impact of incinerator operation variations
on the emissions and ash generation as factors in the overall effectiveness
of incineration as a treatment method.

The measurements that were performed at this facility provided data to:

(]

Determine the mass emission rates of particulate matter (PM), selected
n««ﬂm1&nbunnmmw»mde(“%l)twhﬂlw:mnwnh@nulﬁlmﬁﬁ sulfur dioxide
($Oy), nitrogen oxides (NO,), hydrogen chloride (HC1), and polychlorinated
dibenzo-p-dioxins (CIDI) and polychlorinated dibenzofurans (CDF).

WMwuumuw-]m:gﬂmmmjefmmﬁvmmmmmMHmmhmmaummﬁmimnmmhmdhwwﬂw

Mulmwnw¢1mhlwmnpvlhyﬁwﬁkﬁu;“I%nrnn$ww'hndhmummwmngmmMJn1L)Lhm
incinerator feed during each test run and determining the quantity of
microbes surviving the process.

Determine the degree of combustion (burnout) of the wastes based on
residual carbon, or loss on ignition (LOT), of the bottom ash that is
collected for each test day.

Determine the relationship, if any, between visible emissions and other
emissions, such as PM.

The measurements described above were repeated at three operating conditions

while the incinerator was burning hospital wastes (including red bag waste) to evaluate

the effect of waste feed rate, charging frequency, and secondary chamber temperature on

the emissions.

TBS219
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These conditions were:

Set 1 - Design feed rate (300 Ib/hr) at a high charge frequency (6 minute
cycle) and a high secondary chamber temperature setpoint of 1900-2000°F,

Set 2 - Below-design feed rate (200 Ib/hr) at a high charge frequency
(6 mimute cycle) and a high secondary chamber temperature setpoint
(1900-2000°F).



o Emnww--KMmﬂgmtﬂmmJIHme4&”M)Ib/hr)&Hﬁﬂm&(hﬂmgn<dmmqprm;ﬂmmymunqy
(Jtimﬁwuumsqwdmﬂuﬁmmﬂthelmmmmmlﬁwemmdmmy1ﬂmmmﬂmm:hanmmmnuxmm:mmmmﬁmm
of about 1600°F.

ﬁhmqqmmmmsopwmmMmymmiMMmshmﬂudhw;ﬂmegwscmygmu(ChmmmwbonuhumMe
1N3Cm0”Fmimmuy'mndtmmmmmdmry«ﬁuumkmm’“mmmmmﬁmmwamand‘ﬂMﬁﬁmmmmmu,mnd.hfmpmmmmycﬂ'
vnmme1dmmnyxm;MMHf:mmmnMxmﬂﬂlamﬂlwmmmniwdtxldmmmmnﬁnmiim:cmmnaﬁhugcxmmﬁlkmms
during each test.

”Whe‘Mﬁm]pnmwmmmlhmﬂumMmﬂamthMHTmﬂ1qmaMrymmemmJ]mxmyﬁmn“ The goal of the
qwmﬂﬂy'ammmmummhﬁmmmMmycmmnrok((lﬁq%)(ﬂ»mcﬁvﬂdmswwasﬂa»wnﬂmnﬂlkmmwﬁurre&mhs:&nﬂtﬂ
Immmmmlpmeckmonkmnd.mﬁmuanﬁ:mmdwmuu;Umwyzmﬂ,mmnujmmeprepwemwnmmdve:nmd
comparable.

1.2 BRIEF SITE DESCRIFTION

Lenoir bﬂﬁnumnﬁhMlHiknmnhnﬂ&is:afZﬂﬂh]m&d‘hunﬁpmtmlImmxatetlim.ﬁiﬁngtoxu North
Carolina. The hWVW[forlimsihmﬂimrhihmmHMNﬂkmﬂMnmlthmikmiﬁﬂyrmmu'mmalmmmhmgpdamk
arwm.‘ITN:hdﬁwliﬁ:ﬂfﬁmﬁpmmmmd]mmrkmmu'(mmﬂmﬂ'mwmmm:ﬂmxvﬂmdlmmm1mmumﬂﬁmﬁmr¢d‘by
ﬁEEmdnmnmmquMkaanod]ﬁmmmmmm.@mwmrknmwwu:M;Jowammmgy:&wmmmnﬂk The facility is
hmmMﬁmIkmmMiﬁimchummmmmrxmmufmmﬂ|mmdnmmmumcwsﬁmnpmnﬁm and existing boiler facilities.
Wastes are brought out of the main building via the loading dock area by hospital
hmmmmmmmqﬁrmggmﬂTinlphmmmcummﬁ&,«?mﬂmmmmawwammgIMWMM:vwmnm:mndtmanfbmmrd:wm&
sepmmmMmdlxn&ommamhmymm:ammlpdac@dlhnthmzdmnmprn“mﬂﬂmh:m.ﬂmmu(Mmm0$m¢d,hnalhmli
landfill. "Fhe:mmmmmndmw4mfth¢'WM$U3ﬂskmmmmmjﬁmrﬂm&ﬂnchmwmumm; The waste is brought
omm]mwﬁmmﬁcaMy5smmmmiGlermmd:mmd:mmmm:h;ﬁummmﬂ(nmIMMmm;hnhmmgﬂlﬂﬁmmm:meL

There hsIJwaudl1jnnm.cmnnrmtmx'ﬁox'the:waﬂVﬂ'ﬁacﬂdty" The housekeeping staff
:MmanmamﬂyIkmmm;vumme:MMm»ﬂwcmﬂmm%m:hmmwm&r;m;ﬂmaM“mﬂmmmmhﬂpmnTnM$n The facility is
mmmwmmmmﬂbwihw]MMWWMTSﬁmﬁhmmmmmgamjanHMMMummmeMHMMentm%mnmmmmmm‘mm
m5h1mn:a«hﬂhy(m'b+MMMbykmmd&;”Whe:wﬂnissmormdfmlﬁﬁigmMcmntmmﬁmcmrm;and'mﬂmmulm
the loeal landfill on a weekly basis.

ljmmmﬂﬂdldcﬁcﬁ$mhmmscﬁ“ﬂm3lﬂﬁmﬂ1&mﬂth,Hﬁiﬁp@ﬂWﬁ@Mg1bm:mmmmm:ndewm$ma

hmmmﬂhugﬁmmmmmhmmﬁ;mwagﬁwmm1Mnﬁhmﬂﬁmnji

JBS219 14



13 ]FhﬂTSHWCﬂﬁS‘NWEMMSEHRﬁiNUEPWTfPENQ{}Humh&

Ilnadﬁruxn|muvuw%muwnveuuww(Mfﬂm:wnﬂmﬂmmsmmmumrmmwmipmugnmn
conducted at Lenoir Memorial Hospital. Inchmiwdirxﬂhm«mmmionyanﬁﬁmmnmmmﬁm$<mfrhe
thwImmlimﬁlﬁm;ﬁmxmphrmrhmmmiom5,Smnuﬂﬁnglwmnhmmhg3umﬂﬂmb«uahmvw:umﬂyﬁm, Greater
detail on these topics is provided in the sections that follow.
1.3.1 Test Matrix

THWasmmnplmmliJu|d|u1VUcuH1namnm for this test program is presen wed in Table -1,
!%mmﬂM@hmmﬂ@n,dmuwmwnlnﬂlmue1‘u Both manual emissions tests and continuous
emﬁﬂﬂ@nwn@nhom;M:Ehwiwmma@nmﬂﬂymﬂﬁmrﬂm:LMﬁﬁMlWﬂﬂMﬂﬁﬂ1HOMmmMHWﬂNWtwm
Program. In addition to flue mwﬁsnnlphnynnn‘ummmumm‘bOMMnm‘mﬂhzmmdzmﬂlcnmﬂhm'phma
samples were also taken. Ekmﬁ1cﬁwmmitwmmyanﬂkmiwﬂyldwmmﬂbmﬂIMnfhmmﬂwnsiLBJBEWNﬂ
1.3.4. |
132 Sampling Locaions

The stack gas sampling was conduc ted at a series of three sets of double ports in
the stack wall. 1WmummﬂM¢]MNH;W@NﬂhmaMmIWW"mu L each other, The top most ports
mmnt:u&wd:mM'mmMTOmialﬁurvhmmﬂhmytﬂmmMﬂUMLummﬁ.'Thm:mﬁth“e:mﬂ of ports was used for
pmmlﬂMMﬁmmnntun1aMWWMSHSWWMam{mMHﬂﬂDH tests. The bottom set of ports was
used for halogen emission tests | and for the CEM probes. Incinerator ash was sampled
every day. ﬁmhxmuw‘wmn|ﬂw11hwremmwwwdihmmm1fm=hmmumnﬁmortmNMWVdﬂy:mmdjphummﬂin
mmnlmlmiash»mmnmmwmuﬁ‘whmme:W‘wmssmum¢mwd1mmmm;awmmmmﬂewmﬂeflm'ommmhuzl
representative sample.
133 Sampling. Methods

Total particulate matter ermissions & along with a series of 11 toxic met tals [lead
(Pb), chromium (Cr), mMmMumJﬁmanmmuwW}MﬂJﬂdmﬂ(ND”m%mﬂc(ﬂﬁuhmeMW1
UB@),mnmhmmmmr(Sh),hmmhmml(mmﬂhsﬂuwwn(mv) and thallivm (T1)], were determined using
a single sample train. Particulate hlmlmn’(nllhﬁi]“?l:MhdilduH]ld” (nozzle/probe,
filter holder) rinse was determined gravimetrically. Metals analyses were then completed
(Muuh@wﬁhmn'ﬁxmm:hahfrhmmm;mmdxba¢MFMaH?hmpmmgmxm'n¢heﬂ|rutmfxn)mu¢<'WMquMnm
LAJM)ammlLndmmmhmﬂytmmnphmﬂamgmmlpmmMTxqu“ﬂﬂP)1'mhnnqnuw Flue gas sarmples for
CDD/COF were collecte red using EPA Method 23, Flue gas was extr tracted isokinetically

amdlCHDIJWCI)F“mmm.mouemmmmtmnltm:ﬁﬂuﬂg:mcid“wd\ﬂdﬁoﬂbenw1rmp”ammﬂin1mmt
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Figure 1-2. Sampling Locations at the Lenoir Memaorial

s pital MW



impingers. The analysis was completed using high resolution gas chromatography
coupled with mass spectrometry detection (GC/MS).

Hydrogen chloride (FICT), hydrogen bromide (HBr) and hydrogen fluoride (HF)
concentrations in the stack gas were determined using EPA Method 26, Cas was
extracted from the stack and passed through an acidified collection solution which
stabilized the respective halogen ions (CI, Br, F). The quantity of ions collected was
then determined using ion chromatography (IC) analyses.

In order to adequately evaluate the efficiency of the incinerator process, three
types of microbial survivability tests were completed on the incinerator. These tests were
~intended to generally evaluate the effectiveness of the medical waste incinerator in
destroying the most heat resistent microbes found in the waste. This was achieved by
emissions testing, direct ash sampling, and by using spiked pipe containers. In order to
test the flue gases and ash, indicator spores were loaded to material commonly found in
the medical waste stream and then charged into the incinerator. This approach was used
to determine the ability of the indicator organisms to survive in the combustion gases
and the incinerator bottom ash. The flue gas testing for spore emissions was conducted
simultaneously with the other emissions testing. Pipe samples were spiked with 1 x 108
arganisms, and added to the waste stream at appropriate time intervals, Following the
(Mﬂyhmmpmwm“adnmmqmmwnM;nw“mnmmmwwmmrvmwwndmeMMmhwmleupmw
viability. Direct ash sarapling and pipe recovery was conducted daily as the ash was
removed manually from the incinerator. Flue gas samples were collected isokineti tically
and passed through a circulating phosphate buffer solution. Following the test, the
hmwm:me1mumnmhwuwwwwmﬂwwﬂ[ulmeMapurummngcuMunm~thummnﬁwnmm
techniques outlined in the EPA draft method "Microbial Survivability Test for Medical

Waste Incinerator Emissions.” Samples were analyzed as outlined in the EPA draft
rethod "Microbial Survivability Test for Medical Waste Incinerator Ash.”

Visual opacity rme: asurements were also taken continuously during the particulate
Mmtpmﬂxm.ﬁnmmﬁhumnbmwww1Mmm1uw@mhmhmmmwrMmﬂanWWWMMwmyﬂMMWhm
EPA Method 9 protocol.

Claseous emissions ( th¢ﬂﬂ‘MD"IIH‘MmlMMﬂmwmw|nmmummhmMmHEENm

continuously during the day. The diluent gases (O, CO,) were measured using CEMs at

JBS219 18



all times when tests were being performed so that the emission results could be
normalized to a reference O, or CO, basis. The O, and CO, results were also used for
flue gas molecular weight caleulations for stack gas flow rate calculations.

Ash was sampled manually using a sample thief and mixed to provide a
representative composite :s;au:nq;i]lﬁn Samples were taken for analysis as follows: LOI,
carbon, toxic metals, dioxing, and microbial analysis. An archive sample was also saved
for each test condition. Indicator spore pipes were charged at regular imtervals into the
incinerator and recovered manually for microbial analysis. Detailed descriptions of the
sampling and analytical procedures are provided in Section §. The reference methods
are included in the Test Plan and Quality Assurance Project Plan prepared for this
Pr U»|1 ot
134 Laboratory Analyses

All mamual flue gas tests were sent out for extensive laboratory analyses. Samples
from CIDD/CDF emission tests were analyzed for tetra-octa CIDD/CDFE isomers by
Triamgle Laboratories, Inc. Ash samples were also analyzed by Triangle for these

analytes. Amalytical procedures followed EPA Method 23 protocols (Analytical
Method 8290%). This technique incorporates Figh Resolution Gas

NN

Chromatography/High Resolution Mass Spectrometry (HRGC/HRMS) analytical
procedures. Because of the quantity of organics present in the CDD/CDF samples, a
represemtative flue gas sample was analyzed for polychlorinated biphenyls (PCBs) as well
as |uuvl'y<::w clic arormatic hydrocarbons (PAHS).

amples from particulate matter/metals emission tests were analyzed by Radian's
Perimeter Park (PPK) laboratory. Analytical procedures were completed using
Inductively Coupled Argon Plasrna (ICAP), Graphite Furnace Atomic Absorption
(GFAA) and Cold Vapor Atomic Absorption (CVAA). Incinerator ash was also
analyzed for metals content using these techniques. Particulate matter was analyzed
using gravimetric techniques following EPA Method § guidelines, Samples from halogen
emission tests were analyzed by Radiar’s PPK laboratory, Quantities of chloride,
bromide, and fluoride ions in the impinger solutions were determined using lon

Chromatographic techniques.
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lmﬁcnmthgmmnﬁwmbiMmysammphm;ﬁNMMIMma«ﬂmmmﬂonm1Mmdnammﬂuhm,mﬁhzmmd|m¢m:hmMm

were analyzed for viable spores of Bacillus stearothermaphilus by Research Triangle
Institute (RTT). Impinger samples (emissions), ash, & «ﬂpqm-mmnpkmnw'u*cuhnmwl|nl
enumerated using Lnahﬂlralmwdhmemmslmgﬁmlb'de1hmped:ﬂmmd&k'hml this test method.
This protocol is given mlIhw]lIHm1InMIJlmKMMMMNWMHmmmbMM.ﬁmrvhmﬂﬁtmy'reﬁtfor
thmde%MM:MmuwmumrLHWMMMs¢mM“NmmnbdlmmvwthUimeﬂm Medical
‘%MwuaMMﬂnmmmwrﬂmhmﬁmﬂmdwdimtheth]MmmIn1Ihm1mmlpmqvan
H%W‘HNHIWTIUUI¢WJIMMH»AMd|W?lﬂ“ﬂIhAW‘(MilaﬂbmlnlWhﬂdlhm:lUdH”J1( LOT) by
!Mmmhmdh%ﬂhmﬂ(4WNnwxamlVW%MN,dmﬂummhrnwmlmmmmnlw¢%mﬂw
Method 1) 3178-84. '
14 QUALITY ASSURANCE /QUALITY CONTROL (QA/QC)
ﬁd]ihmv[vm,hmﬂlnp]TnunwhuummLmﬂmmwclmmmn|nelwWhuwrIJMMW(M ]lHNﬂMlUHdem
nmlluu]lmlln‘[AMMIM'NWVW[1¢at[dmn'lud1[IUL1x4¢|1mm¢:WMNMmmku A full description of
the resulting QLA parameters is given in Section 6.
mdh]mmn1mmdImmk;chcch1mdmmﬁmrwwme:mmm:hmrallﬂwmrxmmmmuﬂ:mmmmﬂhmgtrmMML
ﬂﬁm&ﬁdhmwmbmﬂi&okﬁmaﬁc'ﬁmilﬁmmm:cm‘$Jwﬁpmmm¢milﬁflUMypmwmwmtvwmsrmwtﬁhw:MU
(SEMDvIHEﬂﬁ‘W%A/hdﬁnmm.mnd.194mutc%ﬁmw1n$mmMMmm1mmmmﬂmmmmem1HMML All post-test dry
mm1mﬂ@|cﬂ%mﬂﬂmuﬁmdmwm»wvnmu %pwuﬂmtMlhuﬁMlmﬂlmdmmuﬁmuw.f%ﬂd
bhmﬂ&s(fﬂi)wmﬁuMmmmemwxlvhnmmdhrmm'comLEHMUmmanimyHm3IMMME»VWIJN'LJ'H FIB,
PhLHW@uM&WEhEMﬂﬂﬂﬁalFEhmrhaM@mn]ﬂﬂ&mmmhm. The CDD/CDF toluene rinse
field blank had higher levels of most CDD/CDF congeners than most of the runs. T'hils
mmmﬂkinmﬂ:mﬁhmm;unyemnhmmmn1mu£:vmhmm;aﬁ1KﬂMﬁmm:wwmimszuf:mmmiwmxnmeﬁmed,hMIn
those calculations.
From an analytical QA perspective, all mna%ﬂmd.mwmm~mmnmﬂkﬁed.umdhmwasmrMm
QA/QC regimen. The initial CDD/CDF MMS analyses experienced high organic
concentrations posing interfer rence and saturation problems. These samples we re diluted
and reanalyzed without any further problems.
'I%m:nmmmmahfhm3gﬁmiu=nldmiﬂanMW'wdtumﬁmmhmuikmmultm1to1nmnxm;hmmkmmedlhy
ﬂ]'muHMMHlmdumummmJ(WMuMMan.(}qulpmHmJ.W%rmmdeanEﬂﬁqMﬂmmm

for CIDD/CDE Ihumfwmwmmncenmmmimnﬂlx»ShJﬁKmutmmm1RM'mmamﬂa|Tm¢ pas CoNCentraions.
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The overall pooled CV for the CEM data was 254 percent, These values reflect a strong
variability in process operation.
1.5 DESCRIPTION OF REPORT CONTENTS

MWINMIﬂ(ﬂ1]m:H]NMTPWWNHM»dH]HM(MM(me1Ulhﬂ]nﬁdmdlmmﬁmtmmﬁﬂﬁ
program conducted at Lenoir Memorial Hospital in Kinston , North Carolina. This
section includes the test objective, a brief site description, an overview of the emissions
numwummnmmmm]pnmgnmmgettmmwfcmmwvnmwcmFLMP1“H&/lm“ program, and this description of
the report contents.

Section 2 gives a summary of the test results. Included in the contents of this
section are the ernissions test log, CDD/CDF results, toxic metals results, particulate
matter /visible emissions results, halogen results, CEM results, ash LOI and carbon
results, and microbial survivability results.

Section 3 details the process and operation of the Lenoir incinerator and gives
process results. Included in the process results are the waste feed rates a and incineration
chamber temperatures.

Section 4 provides a detailed description and drawings of the sample locations.

Section § presents detailed descriptions of sampling and analytical procedures.
The descriptions that are covered in this section are the CDD/CDE testing method, the
particulate matter and toxic metals testing method, microbial survivability testing
methods, the manual halogen emissions testing method, EPA Methods 1 through 4, CEM
methods, the visible emissions method, and process sampling procedures.

Section 6 provides details of the quality assurance/quality control procedures used
on this program and the QC results. Included in this section is a summary of QA/QC
objectives, QC procedures for the manual flue gas sampling methods, QC procedures for
the ash and pipe (microbial) sampling, analytical QC procedures and QA parameters,
and CEM QC procedure and QA parameters.

Appendices containing the actual field data sheets and computer data listings are

contained in a separate volume,
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2 SUMMARY OF RESULTS

This section provides results of the emissions test program conducted at the
Lenoir Memorial Hospital MWI from May 30 to June 8 1990. Included in this section
are results of manual tests conducted for CDD/CDE, toxic metals, particulate matter,
visible emissions, halogens, and rmicrobial survivability. This section also contains the

results of contirmous emissions monitoring for Q,, CO,, CO, NO,, SO, THC, and HCL
gases.
21 EMISSIONS TEST LOG

Ten tests were conducted over a nine day period. Test Run § was repeated due
to problems encountered with high particulate loadings in the flue gas which resulted in
unreliable CEM results.

Tabk:ﬂﬁlm;ﬂw'rnm&nnnﬂ1mqI@v.'Pmm1mmm2$hWW$whﬂlﬁwtdmm;runlmmmbem

test type, run times and port change times for all the manual stack testing conducted
during this program.

2.2 (HDI}WCﬂ)F'WJ“%I!II“»

2.2.1

T

Nine 4-hour CDD/CDF emission test runs were completed at Lenoir Memorial
Hospital during the May/June 1990 test program. One of the runs (Run 5) was
invalidated due to poor CEM performance cansed by high particulate loadings and was
therefore, repeated (Run SK). Three runs were completed under each of three rest
conditions. Testing protocol followed EPA Method 23 which requires a final sample
recovery rinse of toluene to be analyzed separately from the rest of the sample. Because
this data is not incorporated into the final emission results, it will be presented with the
sarapling QA parameters in Section 6.3.1.

Daily ash samples were taken and composited into a single sample for each test
condition (i.e., three samples total). The ash samples were also analyzed for tetra

through octa CDD/CDF isomers.

)
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TABLE 2-1. EMISSIONS TEST LOG
LENOTR MEMORIAL HOSPITAL (1990)

. - T RN
CDATE | LOCATION] '1r"r PE- o0 TIME | OF

5/30M0 Stnck. 1 lamnHMMﬂMN 1 562022 16: 56~ MI“"
5730090 Stnck 1 CODMACDE]  14:55-20:22 16:55-18:22
SI30m0 Stnck 1A HCH 15:11-16:11
5130050 Sitnck 1B HCl 16: 2851728
S0 Simck I HEl 18:37-19:38
SLI0190 Stnck 1A Spore L 53 15:53
SEIG0 Senck 1B Spore 17:16-18:01
S0 Sitmei e Spene 0022047
S0 Stacl p Toxic Metala|  12:47-17:11 14521511
S0 Stale 2 CRIMCOFE| 1271711 14:54--15: 11
531590 Stael, 24 HCT Lz 561350
5731490 Stacl: M FICL 142005115 05
5131000 Staelk I FICL 165:00-17:05
5/3190 Stack: 24 Spore 13:52-13:52
57310 Stacl B Spore 11540
531790 Stack. 200 Spore 160317713
601590 Sinck 3 Tomie Matale | 105 191440 12:191.2:40
60190 Sinck 3 CODDACDE  10:19-14:40 12:19-12:40
G01/90 Senck I HE 10:19-11:19
0150 Senck I | HCT 11301231 -
EHIOLI0) Semck ko He 12: 585 13:55
G150 Stk In Spore 10: 171208
GOLA0 Stmel ‘ b Spporne. L2:40--14:28
SO0 Sl 4 CRODVCIE]  10:00-14:23 120012223
02190 Stacl 4 FICH 10:00--11: 00
G290 Stacl, 41 HC 11012210
G0N0 Stack: 4C HCL 1305 140205
6/02/90 Stack: 4, Spore 10:00-11:49
GAOR/0 Stack 413 Spore 122214210
GOSN » Stnek 5 Tomie Metnln | 10:50-15:01 12:450-13:01
HIOGIG0 » Sinclk ] CRRDACDE] 100501501 1225013200
0G50 » Senck SA HC 10:50-11:50
G0 Seack 5B HECT 12:00-1.3:00
GI04/90) » Stacike S ‘ Hil F3e10-14: 10
G045 » St S Spore 105 1-12:34
GO0 o Staclk S Spore 13581546
G04./90 Stachk 4R Fomic: Motala | 15:43-19:47 11431747

¢ Bad CEM clute, Al rums invadidated.

” ’
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TABLE 2-1. EMISSIONS TEST LOG, (comtinoed)

LENOIR MEMORIAL HOSPITAL C1990)

_ CRUN
DATE _ : CTYPE CTIME NG
6/05/90 Stnck 6 Tomic Metal| 11201532 1321 l 3 ‘i"
G/05/50 Stnck 6 CRDACDEF[  1120-15:32 2113032
G/05/590 Stnck. 64 HCI 12020 13:20
G/05M0 Stnck. Gl HCL 13:30-14:30
60550 Stnck, 6C HCL 15:00-16:00
6/05M0 Stack HA. Spore 1120-13:08
6050 Staek: GIB Spore 13:37-15:25%
GG Staclk U Tomic Metalo| 100 1d-14:33 120 14-12:28
GAOG0 Stack T CODMCDE] 10141428 12 1228
G060 Siacl. TA HCL 10: 151115
G060 Staclr. THh FCL 13: 1314215
G060 Staclk T FICL 14 3515215
G690 Stacl TA Spore 10: 12-12:00
G060 Staclk ™ Spore 12301418
GI0GA0 Staclk SR Toxic Meotals | 16:57-21:07 IB:57-19:07
GIOGOC Stacdc Sn CDIVCIDF|  16:57-21:07 1B:57--19:07
GIOGIC St SEUA. FICH 16: 561754
EAUEIN0 Stk S HCI 1B: 151918
SOOGS0 Stk SRC HCl 19:46--20: 6
HIOH/S0 Stnck SRA Speree 16:57--18:45
GG/ Sinck SRB Spore 19:19-21:08
ST Senck o Tonie Metals 25851704 12h 55 15:04
SICHTN Stnck 8§ CIHDCTE 170 1455 15:04
HIOT0 Stnck B Hic?l - 1 3: 55
GO0 Stnck B Hic1 liah 25 1.5:28
G0 Stnck. e HECL 15:36-16:37
607590 Stnck B Sipore 12: 54 14:42
GAYTN0 Stnck. B Spore 152121700
60BN Stnck. 9 Tonic Menls | 11:20-14:27 13 20-13:27
G/0B/90 Stoek. 9 CHCDE|  11:20-15:27 13251327
G/OB/D0 Stk 9, HC 11:23-12:23
GADBD0 Steck 9B HCl Ked: Bl 13:34
GBS0 Stk 9C HCl Al 301538
6/08/90 Staek: Ha Spore T1A-13:10
60890 Stack. 9B Spore 134115229

23




The following sections report CDD/CDF emission test results in Section 2.2.2 and
incinerator ash CDD/CDF concentrations in Section 2.2.3. Emission values
inmwpmﬂﬁmgﬂmnﬁllmﬂmmmnummémmwmm. are given in Section 2.9,

-‘,-' )
‘ »dlo s e

Hﬂbhm.km.nmnuph"%[nemM| the average emission pararmeters for each of the
three test conditions. Data from each individual test run are presented in Tables 2-6
through 2-12. Emission tests analyses were targeted for the tetra through octa 2378
substituted CIDD/CDF isomers. Results are presented for each isomer as well as for
each tetra octa homologue total (Total CDD, Total CDF),

Average CDD/CDF stack gas concentrations for each rest condition are presented
in Table 2-2. Stack gas concentrations of all target CDD/CDF congeners were detected
in every test run throughout the program. Condition 3 showed the highest concentration
for all targeted CDD/CDE congeners except Octa CIDD and Octa CDF, The average
concentration of 2378 TCDD for Condition 3 was 16.2 ng/dserm. Averages for
2378 TCDD for Conditions 1 and 2 were 2.40 and 1.20 ng/dsem, respectively. The
average concentration of Total CDD/CDF for Condition 3 was 19,100 ng/dsem. Values
for Conditions 1 and 2 were 4,540 and 5,150 ng/dscm, 1 respectively

Average CDD/CDF concentrations corrected to 7 percent O, for each test
condition are shown in Table 2-3. Average O, concentrations for Conditions 1, 2, and
3 were 11.8, 12.4, and 13.6 percent by dry volume, respectively. Because of the higher o,
values, corrected concentrations for Condition 3 increased from actual concentrations

more than did corrected concentrations from the other two test conditions. Corrected
concentrations of 2378 TCDD for Conditions 1, 2, and 3 were 3.84, 1.95, and
EHLOng/dmmm1al'7ymntmmthhy1empmmuvmhy Corrected concentrations of Total
CDD/CDF for Conditions 1, 2, and 3 were 7,260, 9,090, and 35,500 ng/dsem at 7 percent
Q,, respectively,

Average CDD/CDF emission rates for each condition are shown in Table 2-4.
Average emissions of 2378 TCDD for Conditions 1, 2, and 3 were 5.11, 2.48, and

30.7 ug/hr, respectively. Average total CDD/CDF emissions for Conditions 1, 2, and 3

were 9,630, 10,600, and 35,800 ug/hr, respectively,

it}
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TABLE 2-2. AVERAGE CDIVCDE STACE GAS CONCENTRATIONS FOR EACH
TEST CONDITION; LENCOTR MEMCORIAL HOSPTT AL 1990)

s IZZC'!IIG!!I!E!IEE1EiI'If'.llii'ii'.l']ll:lilil" |
T

CONDITION | CONDITION
iy L

CONGE i?'lfflf?"ii"_;‘,‘f o

DIOKINS

2378 TCDD 2.40 1.20 16.2
Other TCID 26.3 12.8 200
12378 PCDD 15.3 B.64 B&.7
Other PCDD 64,2 47,7 A
122478 HxCDD 21.3 16.4 86.0
123678 FHnCID 0.9 18.2 5.2
L23TRS HxCID 46.4 34,1 19%
Other HxCIDD 128 115 546
123467 4-HpCTD 160 226 440
Other Hepta-CIID 145 205 B0
Octa-CDD 280 HOB am
TOTAL CDD a10 1,296 2,194,
FURANS

2378 TCDE 12.1 6.0 79.6
Other TCIDE 430 214 1885
12378 PCDF 41.4 25.0 214
L3478 PCDE G5.5 53.0 304
Other PCIDF GER) 524 3, 0606
123478 HnCIDE 2y 192 a0
123678 HxCDF 129 B3 560
34678 HeCDF 153 188 s
123789 HxCDF 9.30 6.00 56.4
Other HxCDEF GRS R 2,812
1234618 HpCDF 484 52 2,974
1234709 1TpCDF 76.1 90.6 44,1
Crtler Hepta-CDF 349 450 2,002
Octa-~CIDE 3 AN 46i)
TOTAL COE 3,630 3,850 16,300
TOTAL CDD+CDF : 4,540 5,150 16,100

a dgen = dry standard cubic mever. Standard conditions are defined ns 1 aten amd 68° F.

- o
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TARLE 2-3. CDINCDE STACK GAS CC INCENTRATIONS ADITSTEIL T 7% QY CGEN
FOR EACH TEST CONDITION; LENOIR ME MORIAL HOSPITAL (1990)

CONCENT mmam1mnm|
g s
DIOKING
TS TCHD 3.04 1.95 31.0
Other TCDD 41.5 20.7 180
1378 PCDD 3.2 14.3 169
Other PCDI 9.0 1.0 701
123478 HxCID 3.3 33,3 164
123678 HaCIDD w 32,6 31,0 161
123789 HaDID 121 517 974
Other HaCDHD 200 195 1,030
1234678~ HpCIDD 256 3471 828
Other Hepta-CHID 231 367 736
Octa-CIDIT 446 1,105 653
TOTAL CIL 14400 2300.0 52600
FURANS
2318 TCHF 19.1 9,70 157
Other TCDF 679 62 3565
12378 PCDF 4.8 41.3 403
134T PCDF 10%.2 9.4 570
Other PCDF | 989 B99 5,788
123478 HxCDF ) 338 1,666
L3678 HxCIF 201 152 1,044
AT HxCIF 249 433 946
123789 HxCIDF 14.9 0.2 105.9
Other HxCDE 1,085 0742 5,242
1234678~ HpDE T80 920 § 465
1234789~ HpCDEF 127 155 B20
Other Hepta-CIE 540 87 3,668
Octa-CIF 579 1,718 131
TOTAL CDF 5,430 6,790 30,300
TOTAL CDD+CDF 1,260 9,060 35 500

”
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TABLE 2-4. AVERAGE CDIDACIE

N

TACK GAS EMISSIO

NS

FOR EACH

TEST CONDITION; LENOIR MEMORIAL HOSPTTAL (1990)

COM

]EJMH!ﬁEﬂKﬁ

)

!‘I:E‘ A

ONOTTION

COMDITION -

CONT

...I : :
BREERL IR e
Lo T I T

TGN

DHICRING
24578 TCDHD
Other TCDD
12378 PCIDD
Cther PCDD
123478 HxCDD
123678 HnCDD
123789 FLxCIL
Otther HxCDD
123467 8- HpCDD
Orther Hepta-~CDD
Octa--CIOID

TOTAL CDD

FURANS

2B TCDE
Other TCDF
12378 PCDE
L3478 PCDE
Other PCDF
123478 HxCDF
123678 HxCDF
234678 HxCDE
123789 HnCOF
Other FxCDFE
12346TB-HpCDF
12347 89-HpCDF
Other Hepta-CLE
Ot~ CDE

TOTAL CDE

TOTAL CDD+CDF

5,11
56.0
F.6
136.7
45,
ad4.4
98,9
272
341
308
56

1930.0

25,9
D16
8.2
139
1,373
447
24
Jd
9.8

1,456

1,027
161.0
1318
GBS
7,70

9,650

.48
26,5
17.8
68.4
&44.0
3.6
0.3

236

466

423

1,250

2670.0

1.3

)
51.s
108
1,009
306
182
agn
12,6
1,161
1,074
187
9
1,905

7,530

10,600

30.7
378
167
G
162
160
K

1,025
321
Ti6
G2

5240.0

150
3553
403
572
5,826
1676.9
1049.7
950
106.0
5,272
5,44
433
3,729

kY

30,500

35,800

oy o
21



THMhhzi'ﬂ]numw.lﬁ:wwanqyﬂcxmrwcuuﬂ(ZEHD/(HD% gas concentrations in 2378 toxic
mquwﬂkmnﬁ.'TTm:conmmmmmnﬁmmlofmmuﬂncmmmmﬂmmr'nruaJﬁwlhn 7 percent O, was
mnﬂﬁpﬁ&d%anﬁlmqmﬁlwe1hn1:Iamwmdehw'ﬂmﬂmm(ﬁ%ﬂ?)mndemwnﬂneimdw Toxic
Equivalents. 7FM¢'WIM?EWmmmdinxﬂmm:mﬂmwn:amnl%m:hmmnrmmhmmalﬂﬂaW’uLhUﬂnul) The
aw*wm.)”ﬂ]hmr%mpuwmwu(kmmmmmmmnsﬂwﬂhnm@HDDMCEWHMWCMM&MMH&Lﬁm
and 3 were 181, l70nawmiGﬁﬁimgﬂfmcmnﬁﬁTT]mmmmmHLC%”KmmpmmMMWiw

Table 2-6 gives both the CIDD/CDF st stack pdsumnuwHMIamknm;ammlenmmﬁhmnlﬁmes
for each test run in Condition 1. Tables 2- 7 and 2-8 give similar information for
Conditions 2 and 3, respectively. Run 4 mﬂ]Ru1%4,b,aud“Ime*uﬂhmm~MImh¢nw
classified as estimated maximoum possible concentration (EMPC). These values, shown
H”WH@MHM%LWHMWWNT@MMWML]MmM“NNMUthNWlMPWMIUUﬂM'rMﬂ)NMW@thL
ut do not meet all of the qualita tive identification criteria. These values are included in
all averages and summations.

Table 2-9 presents the CDD/CDF stack g as concentration corrected to 7 percent
(%,mmdth.‘Hwh1hmnuﬂmumwﬂethMmmentdumnhhnlmumhruminﬁlmthmMLL
Tables 2-10 and 2-11 give similar information for Conditions 2 and 3, respectively,

The LJFHWMV1NI‘mmmmﬂmmgﬁumﬂﬁMMﬂjymipmrmnmmmm$1kn'emch:nmueuﬁ:Shomnlin
Table 2-12. Ithmmmaﬁcmlmml$mnmﬂm:WWMmgEmmnphaﬁmm«vohmummu(iEW!W).¢tnmmxulﬂUAmmh
moisture content, ga 35 flow, and other parameters are given.

225 COD/CDE Ash Results

Three daily ash samples were t taken and composited into a single sample per test
condition. Results from the cmmmpomnmzmmmmﬂe'CI)[MNCIIF:mmahmwuénm:mmommlim
Table 2-13. Values are given in parts per billion (ppb). All target CDD/CDFEF congeners
were detected on every run except for Er‘lHﬂllxlﬂDK)chuLny<[4nmhlu» 12, 2378 TCDIF
for Condition 2, and 123789 HxCDF for Conditions 1 and 2. The average concentration
of 2378 TCDID in ash was 0.032 ppb.

Ash 2378 Toxic Bquivalencies are also shown in '] lable 2-13. The total

CDD/CDF 2378 Toxic Equivalen ney averaged over all three conditions was 0.69 ppb.
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AL

) TACK GAS CONCENTRATIONS
STED TO 7 PERCENT O2 FOR EACH TEST CONDITION
LENOIR MEMOREIAL HOSPTIAL (1990)

...... T8-TCDD w AR
TOXIC: L (ogfdsem, @ 7 pere
e S EQUIYL ITION ' .

CONGENER | PACTOR . 3
DIOXING )
2378 TCDD 1. 00000 384 1.95 31.05
Other TCDD 0. 00600 (.00 0.00 .00
12378 PCDD 0. 50000 11.58 T.15 Bd.44
Other PCDD 0.00000 0.00 (.00 0.00
123478 HaOD 0.10000 | 3.23 3.33 16,40
123678 Hx I 0. 10000 3.26 3100 16.04
(23789 HxCDD 0. 10000 121 5.7 37.40
Other FLeCTD 0.00000 Q.00 0. 00 Q.00
1234678 HpC DD 0.01000 2.56 3.97 §.25
Qcher Hepta-CDID (.00000 Q.00 0.00 Q.00
Octa~CDD 000100 0.45 110 0.69
TOTAL CDD 31 26.4 194
FURANS

7 TCDR 0. 10000 1.91 Q.97 15.24
Other TCDEF 0.00000 0.00 0.00 0.00
L2378 PCDF 0.05000 3.2 0 20017
3478 PCDE 0.50000 S111 4,72 | ARE.22 1
Qther PCDF 0.00000 0.00 0.00 0.00
123478 HxCIF (. 10000 36,22 33,7 166.56
123678 HrCIF 0.10000 20014 | 15.18 104,41
234678 HxCIF . 1000 C24.97 33.29 04,57
123789 HxCDF 0. 1000 149 1.0R 10,59
Other ECDE 0.0000 0.00 0.00 0.00
123467 8- HpCIDE 0.0100 7.80 §.20 54.65
1234789 HpCIF 0.010.00 1.7 1.55 8.20
Other Hepta-CIE Q0000 0.00 000 0.00
Octa-CDE 0.0010 0.57 1.72 0.83
TOTAL CDF 149 143 166
TOTAL COD+CDF 181 170 9535
o ngldsen = nanogram per dry standard cubic meter. Standard conditions are d fimed as 1 aton and 68° F.

b Nortlh Atlantic Treaty Organization, Commities on the Challenges of Modern Society. Pilot St

ady om International

Information Exchange on Dioxing and Related Compouncls: International Toxicity Equivalency Factor {(I-TEF)
Methods of Risk Assessment for Complex Mixtures of Dioxing and Related Compounds.  Report No, 176,

Auguse 1988,

2.9



TABLE 2-6. CDD/CDE STACK GAS CONCENTRATIONS AND EMISSIONS RATES AT CONDITTION 1

MIESSICNS:

' lIZ!lCIENIIZ!]EEM'lf'.IlLJ‘ilfl.'][lfli‘I‘i" il
(g /discan, as misniured):

AVERACHE

RN T

CONGEN UN £ RUN 2 b ORON S | AVERA

DIONING

1378 TCDD 0.79 | 3.76 2.64 2.40 160 8.19 5.53 5.1
Other TCDD 9.7 | 425 |  26.6 26.3 19.7 92,5 55.9 56.0
12378 PCDD 6.04 | 28.0 11.8 15.3 123 6.8 24.9 30.6
Other PCDD 30.8 | 1063 55.5 64.2 6.8 | 2312 116 136.7
123478 HxCDID | 133 243 16.1 230 2w 4.7 33.7 45.2
123678 HxCDD 9.64 | 336 19.4 20,9 19.7 73.0 40.6 4.4
123789 HxCDI 18.6 | 78.1 42.5 46.4 3.9 160.8 48.9 94,9
Orther HxCID 561 2050|1224 128 1145|4458 256 27123
1234678~ HpCIID BS.0 | 228.1 | 168.3 160 | 1733 | 4962 353 340.7
Other Hepta-CDI IS | L9 | 150.1 4$ | 1507 | 460.8 315 | 308.7
Octa~CDD A5 | 3459 | 2822 280 | 4334 | 7523 591 592.3
TOTAL CDD 516 | 1,317 BS 910 | 1,083 | 2,865 1,880 1,933

FURANS

2318 TCDF 4.39 2001 1.9 12.1 8.54 43.7 24.9 5.9
Other TCDE 166 i) 436 430 39 1494 | 913 96
12378 PCDE 18.0 66.9 39.3 41.4 36.8 145.5 B4 48.2
23478 PCDF K| 104.5 40,8 6G5.5 63.5 2203 127 1394
Other PCDF 3163 1,080 537 bl 6450 2,349 1,124 1,373
123478 Hax CDVE 1164 | 3433 08 229 2374 Td6.8 418 487.3

123678 FHaxCDF 3191 2087 122 L2 118.1 447.5 256 2739
L3678 HCDF TR0 2058 181 153 146.9 448.,9 319 3243
123789 HawCIF 3.3 14.4 0.2 9.3 6.8 3.3 2.3 19.8
Other HxCDF A 1,027 691 GBS Gag. B 2,233 1447 1,456
1234678~ HplDF 265.8 G53.4 533 4854 5421 1,422 1417 1,027
1234709~ FHip D F 8.2 §8.0 102 T76.1 L& 191.4 214 161.0
Oither Hepta-CDF 183.3 410.5 452 349 3738 a8 947 138
Owta-CI? 20047 2533 525 o 4109 350.9 1,101 6875
TOTAL CDF L8O [ 5,160 3,930 3,630 3,700 11,200 B,230 1,720
TOTAL CDD+CDF 2,330 1 6,480 4,830 1,540 4,150 14, 100 10,110 9,650

a ngldscm = nanogran per dry standard cubic meter, Standard conditions are defimed 45 1 ato and G5 F,
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TABLE 2-7. CDIMCDF STACE GAS CONCENTRATIONS AND EMISS) IONS RATES AT CONDITION 2

'iC!lZlFI" f »1:114':|||||amud[)r T e , S
G Ii’ UINCEIR P RIINGG | A VER, M.:HE' 1 RUN 4 TERAGE
Do NING
2378 TCHD (1.331) .84 1.42 120 | (783 1.72 2,92 2.48
Other TCDD 2.7 T7.98 1.8 12.8 26.5 16.3 36.6 26.5 |
L2378 PCI 7.83 7.40 n0.7 B.64 16.4 15.2 22.0 7.4
Oither PCDID 45.0 42.2 55.8 47.7 4.1 86.5 114.7 08.4
123478 HaCIDD 12.8 3.5 2.0 19.4 26.7 48.1 45.1 40,0
123678 HxCDD 15.2 21.3 18.3 18.2 3.8 43.6 3.5 3.6
123789 HxCIND 26.1 L 39.2 34.1 5.5 75.9 805 70.3
Other HxCDID 95.4 1327 115.9 118 199.4 271.9 238.0 236
123467 8- HpC DD 167.3 345.0 166.2 226 J40.8 7070 3411 466
Other Hepta-—CIDID 150.2 353.4 1123 208 314.0 T2 230.6 423
Octa-CDD 355.5 1160.3 306.9 608 143.4 1 23708 630.2 1,250
TOTAL CDD B&9 2,132 867 1,296 1,859 4,364 1,779 2,666
FLRANS ,
LI TCDE 5.32 4,05 8.50 5.96 111 §.29 1.5 1.3
Other TCDE 177 235 230 214 170 481 473 442
12378 PCDE 20.2 2.0 3.8 25.0 42.1 43.0 664 LS
L3478 PCDF 39.9 55.3 3.8 53.0 8.5 113.4 131.1 104
Other PCDF 343.0 6450 583.1 S 7.1 1,322 1,187 1,079
123478 HxCIE 122.4 289.3 1646 192 256.0 592.8 338.0 396
123678 HxCIF 66,5 112.2 B6.2 883 139.1 220.9 176.9 182
2344678 HnCIDF 129.3 209.6 135,8 188 270.3 613.9 278.8 388
123789 Hx I §.51 576 T.00 6.06 1.5 11.8 4.4 126 |
Other FxCDF 364.9 T43.5 | 5506 564 B25.7 1,523 1,135 1,161
1234678~ HpCDF 3.5 #05.3 415.4 Ja2 203 0 1LESO g52.9 1,074
1234789~ HpCDF 3.8 114,11 #3.8 690.6 154.2 233.8 172 187
Other Hepta-CDE 308.0 656.%9 KN 4350 Geh$.0 1,346 913 927
Octa~CDF 380.2 1958 442.3 927 195,01 4012.0 9048, 1 1,905
TOTAL CDEF 2,410 5,950 3,160 3,050 5,040 | 12,200 0, 360 1,930
TOTAL COD-+CIDE 3,300 8,080 4,060 5, 150 6,900 [ 16,500 8,330 10,590
a ngfdscim = manogrom per dry standard cubic meter, Standard conditions are dofined a5 1 ot and 68° 5.

() = estinated maxinum pessible concentration.
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TABLE 2-8.

CODICDE STACK GAS CONCENTRATIONS AND E MISSTONS RATES AT CONDITION 3

CONGENER,

‘!
RUN'S

AVERACGHE

. ]i,l.l.lN !I' .MI’]E!L.I? NG Ill]l'li" G

DIOKING

2378 TCDHD 13.9 5.7 19.1 16.2 5.4 299 36.4 30,7
Otler TCDI 1655 179.2 254.7 200 302.5 3421 4902 e
12378 PCDD B88.0 $1.0 971 8.7 160.8 154.6 186.8 167
Other PCDD 4d1.7 R 358.4 n 073 595,42 689.6 6ot
123478 HxCDD 99.5 819 T6.4 B6.0 181.9 156.4 147.0 162
123678 HxCTID 109.4 1.0 5.2 B2 199.9 135.4 144.77 160
123789 HuCDI 230.2 1653 197.8 198 4208 315.6 380.6 312
Otlaesr FxCTYD T8 418.7 495.7 Sl 1,321 T98.2 53,7 1,005
1234678~ HpCDD 43,0 338.0 335.6 440 1,179 G452 65,8 &2
Other Hepta-COD 619.4 280.1 2817 36 1,132 534.% 542.0 36
Oetn-CDD G190 266.7 218.5 n 1,144 508,22 4203 64
TOTAL CDD 3,763 2,210 2,410 2,794 6,874 4,218 4,630 5,240
FURANS

2378 TCDE 4.4 8.6 #5.4 9.6 137 1560 164 150
Other TCDE 2053 1572 2030 1885 352 3000 00T 3553
12378 PCDE 2294 173.6 2319 214 419.3 3303 457.8 A3
23478 PCDF 3597 .8 323.6 304 6G457.4 4348 G227 5
Qther PCDE 3,734 2,044 3,400 3,006 6,825 4,003 6,559 5,826 |
122478 HxnCIF 1,290 K07 $06.1 BOd. 62 2,358 1,122 1,551 1,677
123678 HxCIDE T86.0 3B0.6 512.4 559,60 1 1436.6 T20.6 D86.0 1049.7
234678 HxCDE .6 3471 455.5 506.76 1311.7 HG2.6 §76.4 950
123789 HxCDF (69.63) | (42.63) | (56.94) G639 | (127.3) (81.4) {106.5) (10:6.0)
Other HxCOF 4,028 1,888 2,520 2,812 7,363 3,604 4,849 5,272
123467 8- FpCLYF S, 186 1,526 2,212 2,904 0,479 2,912 4,255 5,549
1234789-HpCDF g11.6 2201 3087 47 1B 4220 5939 433
QOlyer Hepta-CDF 3,605 69,5 1,343 2,002 6,754 1,851 2,583 3,719
Q- CIE oBL.5 158.0 2388 460 1,796 3017 459.6 852
TOTAL COE 24,000 10,300 14,500 16,300 | 43,900 149,700 24,000 30,500
TOTAL CODHCDE | 27,800 12,500 16,900 19,100 | 50,800 | 23,900 § 32,600 35,800 |

a ngfdsenn = nanogram per dry gtanclard cubic meter. .
() = wstimated maximum poasible concentration.

!J. I

’
2

Senndard conditions are defined as L atm and 68" I,




TABLE 2-6. CDDICDE STACKE GAS CONCENTRATIONS AND 2378 TOXIC BEQUIVALENT STACKE GAS
TED TO T PERCENT O FOR CONDITION 1

CONCENTRATIONS ADJUS
LENOIR MEMORIAL HOSPITAL (1990)

S - COMNCENTRATION v :!:]il::']iil;]ﬁllflfi!ﬁllili CHER
CONE ot nichjntened T 7 qpeeniasaait QY fiicion,” ncljwintied] G ) pravcat CF)
L RN [ ROM L AVERACHE R _ii!ll]rif AL RO L AYERMGE
DIQNING
2378 TCDLD 1.09 & B 5.509 354 1.G0000 1.0 4. B 5.5 KR
Crther TCDD 13.5 54.77 56.3 4.5 .00000 0.00 0.00 0.00 0.00
12378 PCDID B2 36.0 25.0 23.2 0.50000 421 18.00 12.51 11.58
Other PCIND 42.9 136.8 117.4 99.0 0.00000 0.00 0.00 0.00 0.00
123478 HxCIDD 18.6 44.2 .l 0.3 0. 10000 156 4.42 3.41 3.23
123678 HxCIDD 3.4 43.2 41.0 3.6 0. 10000 154 4.2 4.10 3.26
123789 HxCIDE 25.9 106.5 19.4 /N 0.10000 2.5 10,085 4.9 1o
Ot HeCIE n.3 263.8 255.0 200 0.00000 0.00 Q.00 0.00 (.00
1234678~ HpCIDD 118.5 3.6 356.0 256 0.01000 119 2.4 3.56 2.56
Ol Hepea—-CDTY 103.0 2127 3T 31 0.00000 0.00 0.00 0.00 | 0.00
Oeta~C 0L 296.3 il 5,2 §597.0 4k 0.00100 0.30 (.45 0.60 045
TOTAL CDD 0.0 1,696 1,899 1,438 12.6 45.0 387 32,
FURANS
2378 TCDF 6.11 25.9 5.2 1611 0.10000 0.61 .59 .52 1.91
Other TCDIF 252 B4 90 619 0.00000 Q.00 0.00 0.00 0.00
12378 PCIDF 25,1 &6 1 B2 64.8 0.05000 1.26 4.30 4. 16 3.2
23478 PCDF a3 1345 1.7 102 0.50000 2010 v .35 5111
Other PCDIF dd 1.0 1,360 L3S 949 0.00GO0 Q.00 .00 0.00 0.00
123478 HaCDF 162.3 44619 4825 JaGa 0. 10000 16.23 44,19 48.25 36,2
123678 FinCDF &0.8 60,8 2505 201 0. 10000 &.08 26,48 2585 2014
234678 HaCDF 1004 | Tbed In2.B 4 | €. 1000 10,04 26.45 38,28 .92
123785 HaCDF 4.6 | 18.5 215 14.9 Q. 1000 0.46 148 N 1.49
Other FxCDF &70.9 1,321 1,462 . 1,085 (2.0000 0.00 Q.00 0.00 0.00
L2346 7B HpCDE I70.6 g41.2 1,128 T80 0.Q100 n 841 11.28 7.80
L2ITRO-HpCIE 53.2 113.3 215.8 17 0.0100 0.53 113 2.16 1.29
Other Hgpta-CIDF 255.5 528.3 D562 580 0.0000 .00 (.00 0.00 .00
Owtn-CEE 280.8 326.0 1,12 573 0.0050 0.28 0.33 111 0.57
TOT AL CDFE .50 6,640 B,314 5,027 62.9 143 00 144
TOT AL CDDHCIIE 3,247 8,336 | 10,213 7,265 5.5 AR 239 181

o mg/dacan = nenogoam per dey atandaed eubic aeter, Standaed conditions are defined o | atm aod 68 F.

b North Atlaatie Treaty Qvgondzation, Comumittos on. the Challeagos of Modien Society. Pilot Stmdy e Inteenntional
Information Exchamge om Dioxioe and Rednted Conypounds:  Interational Toxicity Equivalency Factor (I-TEF)
Methade of Rial Assesament for Complex Mixtures of Dioxine and Related Compounds. Report No. 176,

Augua 1988
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TABLE 2-10. COOACIDIE ST ‘I;l"'li. GAS QONCENTRATIONS
CONCENTRATIONS ADIUSTED TO 7T PERCENT

DIR MEMORIAL FHOSPTTAL (1960)

QR POR CONDITION 2.

ANTY 2398 TORIC EQUIVALENT ST ACK GAS

CONGIRINER ;

RN RUINA |unuﬁm' nmmnb IV EIUACHE |unna LN i | RO mWhnmum

DIOXING

2378 TCDD (19d3) 1.68 am 1.9% 100G [ (1.543) .68 o 195
Other TCDID 18.5 15.9 YY) 0.7 0.000 0.00 0.00 0.00 0.00
(2378 PCDD 1.4 14.8 16.7 14,3 0.500 572 1,59 8.3 .18
Other PCDD 65.7 4.3 §7.0 5.0 0.000 0.00 0.00 0.00 0.00
123478 HxCDD 18.7 469 3.2 33.9 0,100 187 4,69 3,42 3.3

123678 HxCDD 2.0 4.5 W5 31.0 0. 160 292 4.25 2.85 3.10
12789 MDD 3.1 4.0 611 5.7 0,100 361 7.40 .11 5.1
Cotherr HCIID 136.2 S0 | 106 195 .000 0.00 .00 0.00 0.00
1234678~ HpCIDID 243 G, 1 8.9 37 0.040 2.44 6.80 2.56 3.0

Other Hopta—C DD 2153 708.9 175.0 367 0,000 0.00 0.00 0.00 .00

Oeta-CIED 519.1 LT 4T 1,008 | 0.001 0.52 .92 0.4 110

TOTAL CDD L2696 | 4,257 1,350 2,30 18.5 4.6 260 L6
FURANS

2378 TCIE A B.OB 13.25 9.70 0.100 0.4 (.81 .32 097
Other TCDIF 2 A0 350 k) 0.000 0.00 £0.00 1 0.00 0.00
12370 PCIF 0.4 41.9 507 41,3 0,050 147 210 2.63 2.07
23470 PCIF 58,3 110.5 9.5 B9.4 0,500 .15 5526 | 4978 A4.1

Qther PCDF 500.8 1,268 o04.7 459 0.000 0.00 0.00 0.00 0.00
123478 AP 178.8 5778 256.5 338 0.100 1708 5178 25,685 337

LZ36TS HatDF L) 24,1 1943 152 0.100 972 pe iy 13,43 15.1%

34678 FInC D 1848 5984 216 333 0. 100 18,58 59,54 2016 33.29
L8 HaCDE 8.08 1.5 10.9 10.2 0.100 0.5 1.1 1.00 1.02
Qther HaCDF 56,5 1,485 8611 Wrd 0,000 0.00 0.00 .00 0.00
1230678~ HpCDF 50,0 1,608 G473 920 0.010 | 5.08 16.08 647 9.20

{234 THO-HpCIIE 1w 1Y 130.7 155 0.010 | 1.08 228 1.3 1.58

Oither Hepta-CDE 4487 1,302 G600, 5 w 0.000 0.00 0.00 0.00 0.00

Octn-CIE 5552 3,910 GE9.2 1,718 0.001 0.56 1.9 0.68 1.72

TOTAL CRE 3500 LB 4878 6,709 5.3 s} 123 143

TOTAL CDDCDE 4808 16,030 | 6,98 9,091 | 104 256 149 10

o ngldeem ==
It

nanogram per dey atandord cubic moter. Stundard conditions are defined os 1 stm and 68° F,

North, Mtlantic Treaty Qugandzntion, Conumittor om G Challenges of Modern Society. Pilot Scudy on Intemational
linformution Exchange on Dioxine and Related Compoundn:  Internationnl Toxicity Equivalency Factor (1-TEF)
Methods of Ridk Assessment for Complex Mixtsrea of Dioxing and Relatad Compounds. Report No. 176,

Mgust 1988,

o)

catimated maximum posvible concentration.
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TABLE 2-11.

CIDINCIDE STACK G

S|

GaS CONCENTRATIONS AN 2378 °T

CONCENTRATIONS ADFUSTED TO 7 PERCENT Q2 FOR CONDITION 3

LIENOTR MEMORIAL HIC

PIT ML (1990)

QIIC BEQUIVALENT STACK GAS

N

1{MDNH:H

AVIILAGE

DRI BQUITV KLENCIES
schjusantancl i !;unwnuﬂ'ﬁﬂﬂ

' j"]il]i];l!l"l; ACRUN B : ‘l' Iil!"l (i [ :!ill CINE S | IRXTN 9 1 AW

DIOKING
2318 TCDRID 427 34N 30 .0 1000 .27 34.70 3407 3108
Cther TCIND 2894 3673 4546 a0 0,060 0.00 (.00 0.00 0.00
12378 PCR 153.9 179.6 1L 164 CL500 76.93 89.718 6.6 fid.44
Other PCIDD Tre3 1Y 6395 01 0.000 0.00 0.00 0.00 (.00
123478 HxCDD 174.0 181.6 136.4 (G2 Q. 100 1740 18.16 13,64 16.40
123678 FlxCIDED 191.2 157.3 134.2 1461 €. 100 19,12 15,73 1342 16.08
123709 HaCDE 4026 366.6 3529 4 0.100 40.26 36.66 35.2% 37.44
Qther 1,264 928.2 B4 1,08 0.000 G.00 0.00 0.00 0.00
l?lﬂﬁdﬁl]lmﬂ DI 1,128 7493 594.9 828 0.010 .28 T4 5.6 B3
QOther Hepta--CIND 1,083 621.1 502.6 T¥6 0.000 0.00 0.00 0.00 0.00
Qictn-CIOD 1,008 5914 389.8 653 0.001 110 0.59 .39 0.6
TOT AL CRID 6,580 4,898 4,301 5,260 150 203 190 15k

FURANS
2378 TCDE 131 174 152 152 G100 13,07 17.42 15.24 15,24
Ot TCDIE 3549 a5 BETH 3565 0,000 0.00 0.00 0.06 (.00
12378 PCIOIEF 401.1 IB4.B 1 420 403 0,050 20,05 19.24 2023 0,17
123478 PCIF G 5049 R 570 0.500 3443 /LAY 288,75 205.22
Ocher PCDIE 6, Sh 4,754 6,083 5,748 0.000 0.00 G.00 0.00 0.00
123478 HaCDIE 2,256 1,303 1,438 1,666 | 0. 100 225.56 130,26 143.84 166.56
123678 FlaCDE 1,374 Bad. B D4 1,04 0. 100 137.42 44,38 9144 10441
2340678 HaCDF 1,255 7689.6 B8 Gy 0.100 125.47 76,90 B1.28 G457
123788 Hax D (121.7) (4.5 1 (101.86) (105,97 0.1.00 (1207 @.45) | (10.15) 10.55
Otthor HxCDIE 7,043 4,185 4,497 5,242 0.000 .00 0.00 0.00 0.0
1234678~ HpCRIEF 9,067 3,382 3,946 5,465 0.010 .67 33,82 4946 54,65
1234789 HpCIYE 1,419 490, 1 5508 a0 0.010 14.19 4,50 5.51 B0
Cither Hepta-CDF 6,460 2,149 21,396 3,668 0.000 0.00 0.00 (.00 0.00
Ceta-CIDF [Bvat) 3804 | 4262 831 0.001 1 0.35 0.43 0.83
TOTAL COF 41,870 | 2176 25,041 30,162 955 629 iy 760
ITOT AL CDDHCIDE A0,050 | 27,674 | 30,1462 35,402 1,145 B2 837 0535

o ng/docm, = nanogenm, per dry saodord cubic meter., Seundard condithions are defined os 1 stm and 68° I,
b Nonth Adantic Traty Crpualzation, Commistee on the Challenges of Modern Society. Pilot Seody on Intenational

Information Exchange on Dicxing and Relased Compounds: lrternational Toxicity Equivaleacy Foctor (1-TEF)

Method of Risk Awsesumeat for Complen Minturss of Dioxing and Relaood Compounds, Report Mo, 176,

Auguat 1958,

¢ () = eatimated puinwum, possible concentrtion,
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TABLE 2-12.  CDIVCDE EMISSIONS SAMPLING AND FLUE GAS PARAMETERS
LENCIR MEMORLAL HOSPIT AL (1990)

et Comdlition 10

N e 3 :
Dt S0 : O6/0150 |
Total Sampling Tie (nin.) 240 240 240 240
Average Sampling Rate (dsofo) 0.543 0.574 0,568 0.563
Standard Metered Volume, Vin(std) (dscm) 3.694 3,932 31.863 3,830
Average Stack Tenperatmre (°F) 1306, 75 138150 | 1349.29 134585
Carbon Dioxide Comeentration (% W) 6.91 7.20 4.49 6.20
Onygen Coneentration (96WV) 10.93 10,10 1 1433 11.79
Stacl Moisture ¢ % V) 1183 12,74 13.52 12710
Volumetric Flow Rate (acfim) 457637 S10L.210 | 491173 4864.10
Volumetric Flow Rate (dse o) ' 120019 128000 1 1232.94 1237.°1
Volwmetric Flow Rate (dscuum) 33.99 36,25 3492 A5.08
Parcent Isolinetic 9661 9044 101.41 100,16

: A Tast Comdition 2
codl : [

DGR V505 /00

Dage - (]

Total Sampling Time (oin.) 244 240 1 240.00 240
Average Sumpling Rate (dscfin) 0.39 0.38 0.38 0.38
Stamdard Metered YVolame, Vi(std) (dscm) 2,63 2.62 2.60 2.62
|Average Staclk Temperature (°F) 1208.35 1319.58 | 1258.73 262,22
Carbon Dioxide Concentration (5% W) 6,35 4,89 .01 5,78
Oxygen Concentration (% W) 11.38 13,94 1198 12.43
Stncl Moisture { % V) 11.74 11.48 114 11,45 |
Yolumetric Flow Rate (acfim) 4400, 13 457290 | 4426.55 466,53
Yolumetric Flow Rate (dse o) 1230.67 120:5.80 | 1208.27 1214.91
Yolumetric Flow Rate (dsenuma) | 34,85 34,15 KT s 34.41
Percent Isokinetic 100,55 104,26 103.27 102.70

CComdition 3
: 9 i
| OG0B0

R Ny
[T T

© OGIOGH

I Total Senpling Time (nin.) 240 240 240 240
Avernge Sampling Rate (dsef) 0.3t} 0.483 0.491 0. 440
Standnrd Metered Volune, Voastd) (dscim) 24 .28 3.34 2.99
Avernge Stack Temperature (“F) 1329.73 127419 1 130148 1301.80
Carbon Dioxide Concentration (%) S04 4,59 S.B6 5,46
Oxygen Concentration (96V) 12.95 14,63 13.11 13,456
Stack Moistare (%) 12,78 13.01 13.32 13,03
Volanetric Flow Rate (wcfin) A163.79 424162 | 434981 435174
© [Volumetric Flow Rate (dsefim) LOS. 66 B339 [ 1132.39 1010, 48
Volunetric Flow Rate (dscnun) ) 30,46 J.41 Ja.om 3145
Percent Isokinetic 10453 100,53 101,35 102, 14
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224 PAIL CR.CE and PCB Emission Besults

Because of the high concentration of organics found in the CDD/CDF Modified
Method 5 (MMS) flue gas samples, it was decided to quantify some of the organic
species. A single saruple was selected for analyses of polyaromatic hydrocarbons
(PAHSs), chlorobenzenes (CBs), chlorophenols (CPs) and polychlorinated biphenyls
(PCBs). The Run 7 MMS sample was chosen for analysis because it was collected
during the worst case emissions scenario (Condition 3). Because EPA instructed Radian
to conduct the analyses after the samples had already been collected, typical analytical
quantification procedures were not performed. This was due to the fact that it is
necessary to spike the XAD traps with a series of standards prior to sampling, in order
to aceurately quantify the results. Therefore, only the presence of PCB isomers can be
confirmed without any quantitation. PAH, CB, and CP results are semi-qualitative and
only represent the amount of compounds in the sample extract and not necessarily in the
MM sample (biased low).

The PAH results are presented in Table 2-14. Results are reported in toral pg
detected, stack gas concentrations in ug/dsem and ug/dsem at 7 percent O, and
ernissions in mg/hr. These units are 1000-fold higher than the units used for CDRD/CDF
results - total ng, ng/dsern, ug/hr. Napthelene, Z-Methylanaphthalene, Acenaplylene
Phenanthrene, Fluoranthene, Pyrene and Benzo(gh)perylene were the only PAH
species detected. Concentrations for those species ranged from 5,13 ug/dscm for
Acenapthylene to 270 ug/dsem for Naphthalene. Emission rates for those two species
ranged from 9.39 to 493 mg/hr, respectively, However, because there was no archived
laboratory blank extract available, laboratory contamination could not be checked.
There is usually some naphthalene found in the laboratory blank as it is a koown
constituent of XAL resin and toluene, Therefore, the naphthalene value should be
flagged as suspect. Values for other PAHs are based on minimnum detection limits or
estimated maxirmum possible concentrations.

The CB and CP flue gas results are shown in Table 2-15. One congener of
chlorophenol was detected out of the seventeen CP target compounds. Two congeners

of chlorobenzene were detected out of the eleven CB target compounds.

JBS219 : 218



TABLE 2-14. POLYCYCLIC AROMATIC HYDROCARBONS FLUE GAS RESULTS
LENOIR MEMORIAL HOSPITAL (1990)

Gl ANALYSES | GiAg:
- TR
NGENER. (g daicinn)
&
Naphthalene 631 270 471 493
L-methylaaphtalene (L2.02) (5.135) (B.978) | (5386
2-Chlloromapthnlene [0 1807 [0.01577] [0.1:35) [0.141]
Acenapthylene 118.0 0.4 B&.1 92.1
Acenapthene: [0, 1607 [0.068] [0.119] [0, 124
Fluorene [0, 160] [0.068) (0. 119 [0, 124)
Phenathrene ‘ 159 7.8 19 124
Anthracene [0.110] [0.0477] [0.082] [0.086)
Fhaoranthens 174 T6.1 133 139
Pyreme: 158 7.6 118 ‘ 124
Benzo(a)anthracene [0.0B0] 0034 [0.059] [0.062]
Clhrysene (0,080 [0.034 [0.059) [0L062)
Benzo(b)fluoranthene [0.080] 3 0,034 [0L0O59) [0.062]
Benzolk)fluoranthens [0.0B0] [0.034) [0.08% [0.062]
Benzo(aypyrene 10,080 [0,034) [0.069] [0.062)
Benzo(e)pyrene [ Q87 [0LO38) [0, 066] [0, OV41]
Parylene (0. 140 [0.060) [0.105) [0.110]
Incenolt,2,3-cd)pyrens [0.110] [0.0d7] [0.082] [0.086]
Dibenz{a, hanthracene ‘ [0, 100] {0.043] [0.075] [0.0791
Benxa(m,h,Dperylene 8.2 334 58.4 61.1 |
TOTAL 1334 50 96 1042

n This value is suspect high as the sample adsorbent (XAD 1) is lonown 1o have naphthalene present.
b [ ] = eoiniooy detection Rimit,
€ () = estimatedd maxinmun possible concentration.
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TABLE 2-15, CHLORINATED PHENOLS AND CHLORINATED BENZENE

S FLUE GAS RIE

CHDCHE RUN T; LENOIR MEMORIAL HOSPTTAL (1990)

SULTS

12-Chlorophenol [0r.34400) [0.145) [0.254) [0.265]
F-Chilorophencl 0.08AT [0.034) [0.059] [0 06:2]
- Chlorophenol [0.080] [0.034 [0.0459] [0.062]
2, 4-Dichlorophenol (0220 10.094) [0.164] [0.172)
2o -Dichlorophenol [O.220] [0.094] 0. 164 (0. 172)
2, 3-Dichlorophenol [0.210] [0.06] [0.157] [0, 1G5
2,6-Dichlorophenol [Q. 4260 [0.179] (0313 [0.327)
3, 5-Diichlorophenol [0.370] [ nse] [0.276] [0.2897
3,4-Dichlorophenol [0.370] [0.158] | 10.276] [0.289]
2,3,5-Trichlorophencl [0.690) [0.295) [0.516] [0.539]
2,4, 6~ Trichlorophenol [0, GO [0, 2:56] [0, dar @) [0.468]
2,4, 5-Trichlorophenol (0. 500) [0.214) [0.374] [0.391]
2,3 4-Tricklorophenal 0. 5507 [0.235) [0.411) [0.4:30]
2,3, 6-"Trichlorophenol 0. 600T 10.256) [0, 448) [0, 468]
2,3,5 6-Tetrachlorophenol 71.8 30.671 53,628 56.06
2,3,4,6-Tetrachlorophenol [0.670] [O.286] [0 5007] [0.523)
Pentachlorophenol [0, fo0] [0. 3807 [0, 66k {0.695)

TOTAL CHLOROPHENOLS. - ST L Wi AR L,
1, 3-Dichlorobenzene [0.316] (0. 132] [0.231] [OL241]
1, d=-Dichlorobenzene [0, 3907 10167 [0.262] 10304
1, 2-Dichlorobenzene [0, 3200 [0.137] 0.2401 [0.250]
1,3, 5 Trichlorobenzene [QL410) [0.175] [0.306] [0.320]
1,2, d-Trichlorobenzens [0.410] [0.175] [0.306] [0.320] |
1,2, 3-"Trichlorobemnzens [0.420) [0. 1719 [0.313] [0.327]
1,23, 5 Teteachlorobenneme (55700 (4.088) (7. 148) (7.472)
1,2,4,5-Tetrachlorobenzens (100, 55) (4.524) (1.910) (8.269)
1,2,3,4-Tetrachlorobenzene 6. 3:30) o141 {0,247 [0 58]
Pentachlorobensemne TS 3L 55,455 HT.97
Hexachlorobenzene 216 11,781 20,599 2153
TP AL CHLORO) vy R a9t v

om limuit.
() == estimated maximuna possible concentration.

[ ] = todnimonnn desect
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The PCB analysis was also performed on flue gas sample Run 7 (MMS-7)
Bemmwmnwmﬁ%ﬂﬁiMMHHHIMmmdankrw¢mrad¢mdkaw1mHMNﬂmnththmm&mmlM'M&mm
quantitation. Only the presence of mono through deca isomers could be confirmed.
Table 2-16 lists the PCHB results. The presence of hexa, hepta, octa, and nona
polychlorinated biphenyls were observed in the MMS-7 sarople.

23 TOXIC METALS RESULTS
231 Rata Bedugtion Qverview

A single sampling train was used to determine emission rates of a series of 11
metals [antimony (8b), arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd),
chromium (Cr), lead (Pb), mercury (Hg), nickel (Ni), silver (Ag), and thallium (T1)], and
particulate matter. Three sampling runs were performed under each of the three test
conditions in order to assure representative test results. Sampling locations, methods,
and QA/QC are discussed in Sections 4, 5, and 6, respectively. The average metals

concentrations and emission rates for each test condition are summarized in Table 2-17.

The results for each individual run are presented in Tables 2-18 through 2-20. Actual

concentrations and concentrations adjusted to 7 percent O, are shown.
The values reported in Tables 2-17 through 2- :WlmrbndwikmzlvhpthV1ldwnunmnn
limits for metals which were not detected in the samples. Since the samples were
nalyzed in three separate fractions (see Section 6 for details), guidelines for
mmMmmmaﬁmﬂMwhadengCMWmmhnlﬁnﬂuwmﬂnﬂmmwmnmﬂ The guidelines used for this

report are:

L If a metal was detected in one or more fractions of the sample train but
not in all fractions, only the detected values were used to determine total
sample mass (non detects = zero).

» If a metal was not detected in any fractions of a sample train, the lowest

detection limit reported for an individual fraction was used as the overall
sample detection limit,

2.7
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TABLE 2-16. QUALITATTVE PCB FLUE GAS RESULTS
CDDICDE RUN Y
LENGIR MEMORIAL FHOSPITAL (1990)

TOTAL MONCG PCH No
TOTAL DI PCE N
TOTAL TRI PCH N,
TOTAL TETRA PCR No
TOTAL PENTA PCR No
TOTAL HEXA PCEH Yes
TOTAL HEPTA PCH Yes
TOTAL OCTA PCH Yeu
TOTAL NONA PCH Yes
DECA PCH INA

NA = Results not confirmed

2.0
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TABLE 2-17. AVERAGE METALS/STACE GAS CONCENTRATIONS AN M
AT EACH CONDITION; LENOIR MEMORLAL HOSPTITAL (19%0)

JON RATES:

Test Condlition
R Maraber

1

1,23

b

4R, SRG

Antinsony (peppteleeim) 420 304 1060
(epfdscr @7 % Q2 46 560 2000
(/) 0.838 Q.06 1.96
Arsenic (g dscna) 6G.40 n.4h 9.91
(ug/dacon @75% O2) 10.0 10.4 18.9
{g/hr) 0.013 0.011 0.018
B, g/l 65.7 | 79.3 00,8
(g /dacm @7% O2) 102 146 174
(w/hr) 0.131 0.153 0. 168
Beery i (egfeseimn) [0.078] [0.061] [0.065)
(g ddlsem @7 % O [0.127 [0.114] [0.124]
(g/lur) [0.000:2] [0.0001] [0.0001]
Cadnyiumg (g discin) 1150 164 192
(egddsenn @7 % QD) 214 312 370
(/) 0.6 0.321 | 0.355
Clhwronniuma (ug/dscna) 15.4 148.1 32.4
(gl @7 9% Q) 25.2 .2 39,7
(@/hr) 0.031 0.035 0.060
Laend (g /dsenn) 1,180 1,820 1,430
(egfdsenn @7 9% QD) 1,810 3,540 2,670
(g/Mor) 2.6 3.51 2.65
Mercury (ug/disern) G0.6 96.0 1,170
(up/dscm G327 % O2) 139 186 2,060
(g/har) 0.181 0.188 214
Nickel (ugdacm) 12,24 .45 8.7
(peigdclacm @756 QL) 19.0 7.9 52.5
(/b)) Q.02 0.018 0.053
Silver {pg/dscm) [1.283] | 12.0 6,57
Cegdsem @7 % Q) [2.079) 24,2 H.r
{g/lur) 10,00 0.023 0.012
Tl linm (ug/dscrn) {2.00.3] [1.66:4) [1.738)
(ng/dscn @7 % ) [3.371) [3.104] [3.331]
(g/hr) [0.004] [0.003] [0.003] |
Note: Values enclosed in brackets represent minimun detection limmils for elements

mot dietscted in the sanples. Detection limits are not included in e

avernges unless otherwise indicated,
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TABLE 2-18, METALS/STACK GAS CONCENTRATIONS AND EMISSION RATES
FOR CONDITION 1; LENOIR MEMORIAL FOSPITAL (1990)

Date 05090 OSALH0F DEOLNO |
Tie - TSE-20:20 | BT | 10191440
R Moy, e 1
02 Comcentr ' ) ; "
Flewy Tente (dlscanmn) , N ST b INWVIRTRGAGHE
Antimony  (ug/dsen) IBL9T 547,50 330.93 | 420
(ugflsen @7 % OL) 532.54 10466 699,94 B
(/) 0.76 1.07 0.68 0.838
Arsenic (ug/decn) 4,35 9,04 5.82 G40 |
(ug/dscm @7 % OF) 6.06 11.65 12.30 10.0
(g/lur) 0.01 Q.02 0.01 0.013
Bariurm (wg/dscm) 45,55 93,710 57.94 657
{ug/dscm @7 % OL) 63.50 120,60 122.58 102
(g/hr) 0.08 0.18 0.1:2 0. 131
Beryllinm — (ug/dsen) [0.089] [0.0B] [0.087) [0.078]
Cug/dscmn @7 % O2) [0.08:2) [0.115] [0.184] [0.121
(g/hr) [0Q.0001) [0.0002] [0.0002] [0.0002]
Cadmiuny  (ug/clsenn) TB.95 304,35 66.32 | 150
(ugldscna G7%H O2) 110.01 ' 391.71 140,32 204
(gMr) 0.16 Q.60 0,14 0.297
Clhirominm. — (ug/dsern) 17079 1147 17.05 15.4
{ug/dscrn @7 % QL) 24,80 14777 36,08 25.2
(/) 0.0 0.0 0.04 0.031
Lead {ug/dscm) 943,80 144143 1152.78 1,180
(ug/felsem @7 9% O2) 1315.83 1855.17 243892 1,870
{g/hr) .87 2.83 2.39 236 |
Mereury  (ugfdsena) 106,21 96.70 66.01 0.6
(ug/elscn @7 5% Q) 152,206 124,46 139.65 139
(g /hur) 0.22 0.1% 0.14 0.181
Nie el (ugddscnn) 17.78 0. 46 0.47 12.2
(ugdmenn 7% O2) 2478 1218 20,05 19.0
(g/lar) 0,035 0.019 0,000 0.0
Silver (ug/dscm) [0.980] [1.449] | [1.421) [1.283)
{(ug/discm 7 % OL) [1.3466] [1.B6S) [3.006) [2.079]
{@/hr) [10.00:2] [©0.003] [0.003] [0.003]
Thalliuea  (ug/dscm) [ 1G24 [2.335] [2.290] [2.083]
{ug/dscm @7 % OL) [2.264) [3.005] [4.845] [3.371]
(/) [0.003] [0.005] [0.005] [0, 004]

Note: Values enclosed in brackets represent the mininum detsction limit for elements
s
not detected in the swmples. Detsction Limits are not included in the averages
unless otherwise indicated. 2.4




TABLE 2-19. METALS/STACE GAS CONCENTRATIONS AND EMISSION RATES FOR
CONDITION 2; LENOIR MEMORIAL HOSPITAL (1960)

Whonn Tt (i)

OB |

= 060G

i [ ER e N
BERUI

e

»
ey E
3333
abdled I F

A

(g /dse)

1555

Antimony 517.11 ' 308
(ng/dsc @7 % O §21.08 1032.73 242,772 569
(g /) 0.4% 1.03 .24 0.606
Arsenic (g /dseim) 5.96 6.34 4.04 5.45
(up/dscr @7 % O2) 1221 12.67 6,29 160, 4
(gl 0.01 0.01 0.01 0.011
Hariuna (ug/discam) #7.27 58,04 G259 79.3 |
(uege/disenn @7 % O2) 118,65 115.91 L4, 28 146 |
(g/hur) 017 0.12 0.17 0.153
Beryllinm  (ug/dscm) [0.064) [0, Q58] [0.061] [O.061]
(up/dscon G7% O2) [0.131) [0 116] [0.095] [ 114 §
(g/hr) [0.0001) {0.0001) [0.0001] [0.0001] |
Cadmiumy  (pg/discm) 79.83 300,60 110,82 164 |
(pugMdsem @7% O) 16341 600,33 172,69 32
(g hr) 0.15 Q.60 Q.21 0.321
Chromium (g decin) 25.81 12.74 15.64 | 18.1
(g /dsonn @7 5% OD) 52,83 25,44 24.38 3.2
(/) 0.05 0.0 0.03 0.035
Loead. (pg/dscnn) 3425.40 1025.21 994,15 1,820
(ugldacnn @7T% OD) T012.24 2055.46 1549, 18 3,540
(a/hur) 6,62 2.06 1.86 351
Mercary  (ug/dscn) 101.94 130,47 48.54 96.0
(prgdelsen @7 % Q) 2087 274,54 15 6 186
(/b)) 0.20 .27 0.09 0.188
Niicloe] (g clacm) 15.33 4.'T3 B.29 .45
(uegfddacn @7 % O2) 3 9.4 .o 17.9
{/hr) 0,03 0.01 0.0 0.018
Silver (g felnenn) 12.42 1149 [1.023) 12.0
(agfdscm @T% OD) 25.43 Ry [[1. 58] 24.2
(@/hr) .02 0.0 [0.002] .03
Thalliwm  (egfdsem) [1.684] [1.613] [1.696) (1664
Cepfdsem. @7 % O2) [3.447) [3.221] [2.643) [3.104]
(p/lr) [0.003] QL0 {0.003] [0.003]

Note:

Values enclosed in brackets represent the minimummn detection limits for elements
ot detected in the samples. Dwtoction limits are not incloded in the avernges

unless otherwise indicated.
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TABLE 2-20. METALS/STACK GAS CONCENTRATIONS AND EMISSION RATES FOR

CONDITION 3; LENOIR MEMORIAL HOSPITAL (1990)

060890 ]
11201527
e
13.1

C GG Q6T I
(I ok N 7 (- :

MWMMMME g e R I000 L AVERAGE
Antinnony  (pg/dsens) VOB, G 854,778 1524.01 1,060
Cugldsem @7 % O2) 139286 1894.97 2119.35 2,000
(g/lr) 145 1.62 2.82 1.96
Arsenic (up/discrn) 11.6% 6.33 8.71 9.91
(ug/dscem @7 % Q) 20,45 20,68 15.53 14.89
(/) 0.02 0.02 .02 0.018
Barium (ug/dscm) 60,50 85,81 126,13 90.8
(peg/dacrn GHTH O2) - 1QE. 1690, 24 208 174
(/) .11 016 0.23 0. 169
|
Beryllinon  (ug/dsem) [0 06:3] [0.065] [0.066] [0.065] |
(gl dscm @7 % O2) [0.110] [0, 144] [0.114] | [0, 1:24]
(@/hr) [0.0001] [0.0001] [0.0001) (0.00017)
Codmivrn — (ugfdsen) 246,02 215 T 113.03 192
(ugfdsemn @7T9% O2) 430,15 478,32 201.68 30
{(g/hr) Q.45 Q.1 021 0,355
Chromiwm  (ug/dsem) ‘ 19,08 14,52 63,40 324
(egddscm @T% O2) 33,91 329 0 113,13 59.7
(g/lur) 0.0 0.03 0.12 0.060
Lend (e dscin) 199159 956,58 1354246 1,430
(ug/discm @7% QD) 348218 2120.65 2416.46 2670
(/lur) J.62 1.82 2,50 2,65
Mercury  (ug/dacmn) 3389.31 38.52 1170
Qoo @756 QL) S005.96 B5.39 2,060
(m/hir) 6.17 0.0 2.14
Niicloel (g felacnn) 15.47 9,49 60, 84 8.7
{ug/clscnn G7T% O 205 2092 | 108,56 52,5
{(g/hr) 0.03 0.02 0.11 0.063
Silver (s i) 3.03 [1.063] 10.11 657
(egldsem @7 9% OD) 5.30 [2.357) 8.0 1LY
(g /M) Q.01 {0,002 002 0.012
Thallivm — (ug/dscm) [(1.742) [L741) [1.730) [L738)
(ug/dscmn @7% O2) [3.046) [3.860) [3.087] [3.331)
(g/hur) - 003 [0.003] [0.003) [0.003]
Note: Waloues enclosed in brackets represent the mininmum detection limits for elensents

not detoctad in the sanples. Detection linits are not included in the

averages unless otherwise indicatec, 2296
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For the purpose of calculating average results:

o If 2 metal was detected in one or more of the test runs but not in all, only
those rans for which a detected result was obtained were used in
caleulating the average.

® If the metal was not detected in any of the three runs, then the average
Jmmuhsvmmlﬂpmﬂﬁd&WIMM(kﬁu1vd¢HIhu.WuxW@lhl@ﬂPﬂh“Hﬂm

This approach assurmes that it is most lkely that an element would be found in the wrain
~fraction with the lowest detection limit; therefore, the minimum detection limit for the
entire train is based on the lowest fraction detection limit.

The composited ash samples were analyzed for the same series of metals as were
the emissions test sample. These results will be reported in Section 2.3.3.

]E'_ £51). llt 3

Table 2-17 presents the metals emission parameters averaged for each condition.
Actual concentrations, concentrations corrected to 7 percent O, and emission rates are
shown. Results from Test Condition 3 showed the highest concentrations and emission
rates of metals, with the exception of lead and silver which showed higher values during
Test Condition 2. Lead was the most prevalent element detected in each of the three
test conditions, with emission rates at 2.36, 3.51, and 2.65 g/hr for Conditions 1, 2, and 3,
respectively, Silver was detected in the samples from Test Conditions 2 and 3 with
emission rates of 0,023 and 0.012 g/hr, but not in the samples from Test Condition 1.
Beryllium and thallium were not detected in any of the samples collected during the
three test conditions,

Table 2-18 presents the metals emission results Mu‘[nndnumtl(inn b/,

6 minute cycle, 1900°F secondary setpoint), | Lead and antimony had the highest average
flue gas concentrations under this condition at 1,180 and 420 ug/dscm (2.36 and
0.84 g/hr), respectively.

The metals emission results for Condition 2 (200 Ib/hr, 6 minute cyele, 1900°F

secondary setpoint) are presented in Table 2-19, Silver was detected in 2 of the 3 runs
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(4R and 3R) with flue gas concentrations of 12.4 and LLS peg/dscm (0,024 and
0.023 g/hr), respectively.

Table 2-20 presents the metals ermniss: son: results for Condition 3 (300 Ib/hr,

HHnan*mwN»wmnﬂbmmwmdmvs¢p@mML]me”mmmmnnmndmn&mﬂmywwmmmﬂ

nost prevalent elements detected under this condition, with average concentrations of
MUU,IlHidmleMmeuhme:mpm‘wwv(mmmﬁnnLMeswlmJLAEM,dmlIUMP'M
respectively). Run 7 produced an en mission rate for mercury of 6.17 g/hr, while Runs &
and 9 produced emission rates for mercury of 0.073 and 0.179 g/hr, respectively,

A summary of the ratio by weight of metals to particulate matter is presented in
Table 2-21. Metals to particulate matter ratios are NWJ]mlmﬂblﬁnmnw‘mmwM]anH
to grams of particulate matter collected by the sampling train. Lead has the highest

NM3«M?aH.Hm3xnmnmm;hnemmﬁlcmiim:{hnms'ﬂﬁtcmmmﬂrkmm;(5AML 10,8, 2.63 mg/g,
respectively). Antimony had the second highest metals to particulate matter ratios
lmmemwhrﬂhmmﬁmnﬂinvﬁmﬂumﬁmumMMMHm@swxmdkmﬂMMHmﬁo.WIWRWW average
ﬁmwm@mummmuhrCMM&MMMHHM%wmmmmhufnwdwulanMPcmﬁtﬂlan”unmmMWﬂ
to a range of 0.077 to 0.843 mg/g for mercury for all other runs combined,

Table 2-22 presents a summary of the amounts of metals collected in each of the
samnple fractions from each run. The front half fraction includes the acetone probe/filter
holder rinse, nitric acid probe/filter holder rinse and the filter itself. The back half
fraction included the HINO,/H,0, impinger contents (Impingers 1 and 2), and the third
fraction consisted of the KNMOQ, impinger contents analyzed only for mercury. Except
for mercury, the higher proportion of most metals was collected in the front half
fractions, 1ﬂm3ﬁrawﬁom1mdﬂn1bm:hnymmm:mmmwmnwuﬂ?nmmxmmy”wwm:M1tmeihmydngmmsl.amm12
fractions in all runs except Run 9. Runs 7 and 8 had higher proportions of antimony
mﬂkwwﬂimﬁmwﬂmwmZIMMLZUdenthﬂﬁnntmﬂﬁ'.MnuMnnnmmMﬂthwmnm[(
1mmﬁ1mmnpk:ﬁﬂcﬂmneneﬁmum'nmlnumhnm]nnﬁquHMMMﬁui

Sampling and flue gas parameters for the metals and particulate matter runs are

shown in Table 2-23. Total sampling times, sample volumes and isokinetic results for

each sampling run are presented. Appendix .2 contains a complete listing of these and
BS219 TR
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TABLE 222, METALS AMOUNTS IN FLUE GAS $AMPLES BY SAMPLE FRACTTONS

LIENCUR MEMORLAL HOSPIT AL (1990)

: » “ollocied, .lli:

e

o . T 2
: PN | PRI | PO MdPENCIERY C IMIPINIGHERS | IMCPIMOENS:
WHETAL: _ MR TR e N SN )
Antimony 1300 LR 156 504 pivi
Arenic 15 0.5 19.4 3.00 L33
Barium 162 0. 656 2 0.756 146 0.758
Biecyilive (n) 0.500] [0.210] [0.500) i 222 [ 500 [0.220]
Cadimim g 0.540] 756 (0. S 16k [0 40
Clhirotainm [ %} 1.55 ans [1.1600] 415 1.4
Lead 3370 1.26 2500 0.51% 250 {0.320]
Mizocuzy 104 P 1.5 o2 151 [0.500] 8.2 1y 10.550)
Wicke! 3.5 2. 100] . 2.0 wl [2.200)
| Silver [81.200) 3. 500) {2007 [3.600] [8.200] [3.600]
Thallium [14.0) 8. oo} [ 14.00) (5. 300] [14.00] 15.000)

. RO IMPINGHERS | IMCPINCTERS:
W BALE Bt e
Antimony B34 4.9 1710 149 461 mn.a
- 0.1 0667 0.4 10.430] 13.8 10,4630
Bl 00 0.607 W00 0.641 e 0,664
Beryllinen (u) 0.500] 0.220] 10.500) 0,214 0.500] [0.210]
Caduagitum 5 10,540} 1000 0.601 ) (1.540]
Chromium .5 140 45,0 1. 1607 52 1.5
Lead 11400 0.512 2100 (. 320] B0 [0.320]
Mepsury 3.4 348 .50 | o2 o4 7105 | 2400 166 10.550)
Wicikel 2.0 [2.200) 17 (2. 100] N 2,36
Silver [8.200) 0.8 . 200] a1 [4.200] [3.500]
Thallium [1.6.00) 16,900 [id.00 {5.400] {1400} | [5.900)

. PO IFINGIERY
METAL ALY )
Antimony e 180 6 1920 a0 200
v 1.2 579 . . 6.5 2.0
Hasian 00 139 209 1.7 o WP
Heery i [0.500} [0.210} 10,500 | . 200 1. 500] .20y
Cadmium 19 [0.500] ™ (10, 403 L) {0540
Chrounnin 028 1.29 4.0 2. 210 1.9
Lend 60 [ 320} J2a0 10,901 4540 [ TTA]
Mierury 4015 6200 981 5 9.5 0. 450] st [2.700] [41.00]
Nictiel 51.5 (2. 1400 .8 (2. 200} o [2.200]
Siver 1300 10,1 3. 200] 12.600] [0.200] 13.9
Thallin [14.66) LS. o) [14.00] 15.500] [14.00] [5.900]

a Valoea encloned in brackets reprootad s deceetion limic for ehemonts mo¢ detocted in the anmple.

b Jhooyprieggean 340 only smple firctions snlyzed for mencury conteart,

.
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TARBLE 2-23. METALS AND PM EMISSIONS SAMPLING AND FLUE GAS PARAMETERS
LIENCIR MEMCORIAL HOSPTT AL (199¢0)

o CTHEST COND

o
gt IE o
w =

COSA0M0 L 0SB0 | emrmo
Total Sanapling Time (min.) 240 240 240 240
Average Sampling Rate (dscfin) 0,366 0.373 0.422
Metered Volume (dsena) 2484 2.533 2,863
MAverage Stack Temperatore (°F) 1,289 1,341 1,341 1,324
02 Concentration { % V) 10,9 10.1 14.73 1.8
O Concentration (5% W) 6.9 1.2 4.5 6.2
Staek Gas Moistore (5% 12.2 127 13.2 1.7
Volurnetric Flow Rate (acifon) 4,421 ‘ 4,498 4,811 4,577
Voluraetric Flow Rate (dschin) 1,165 1,154 1,218 1,19
Volumetric Flow Rate (dscnm) 32.99 J2.69 34,49 33,36
Percent Isolinetic 96.73 103 99.9 100.7

ST CONDITION 2
R Y.
e NGNS

4

:filiimr Ninmber e
: DEIO0

Thuites =+ B

Totnl Sanapling Tiene (min.) 240 240 240 240
Average Sanxpling Rate (dscfin) 0.507 0,529 0.503 0.513
Metered Volane (dscon) 3.445 3,595 3.420 3.487
Average Stack Tenperature (°F) 1,282 1,30 1,254 1,283
Q2 Concentration (%) 4.1 13.9 12.0 13.3
CO2 Concenteation (56W) 4.6 4.9 6.0 5.2
Stack Gas Moistore: (5% W) 1.6 1.8 10,9 11.4
Volumetric Flow Rate (actfin) 4,27 4,460 4,007 4,251
WVolwmetric Flow Rate (scfim) 1,137 1,177 1,102 1,139
Volumetric Flow Rate (csenung) 32.20 33.33 K1 V3 32.25
Percent Isolcimetic 98.1 DE.9 100 690

o ':'vi”ﬁf,‘!ii']l:'?':'!lflil,'i[" PITTON 3

T Nuwibes g

Pt

GG/ VBRI
Total Sannpling Time (min.) 240 240 20 240
Average Sanxpling Bate (csefim) 0. 490 0,498 0.493 0. 494
Metersd Volume (dsem) 3,928 3,588 3,353 3.357
Mwverage Stack Tempernoure (°F) 1,312 1,268 1,289 1,289
Q2 Concentration (%Y 130 1.6 13.1 13.6
0O Comeontention (56W) 5.9 4.8 5.9 5.5
Staclk Cas Moistuee (56Y) 12.6 13.0 13.% 12.9
Yolometric Flow Bace (aefin) 4,062, 4,198 d, 138 4,143
Yolumetric Flow Rate (dsebm) 1,071 1,117 | 1,087 | 1,082
Yolametric Flow Bate (dscmm) 30,33 31.63 | 3080 30,92
Percent Tnokinetic 98.1 | 98.9 160 D9.0
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additional sampling and flue gas parameters for each run. The field data sheets are
contained in Appendix A2,
233 Mevals In_Ash
ﬁmsmmmph&cﬂ“ﬂmrinchmmmﬂmwlmomxmn:mﬂnwmwscmﬂhmnmmlmﬁmm'emch:uumwﬂhugwumn(Hma
following day) to determine metals concentrations in the ash. The metals of interest
were the same as those sampled for in the flue gas. Ash samples from the three runs
during each test condition were composited to represent a single sample for the
respective test condition. Concentrations of the metals in the ash were det terrmined by
extracting the metals from 1 gram of ash in 100 ml of extraction fluid. The analyses
were then completed as discussed in Section 5.

The metals in ash results are shown in Table 2-24 for each test condition. Barium
hias the highest concentrations in the ash samples from Test Conditions 1 and 2 (363 and
252 mg/kg) and lead was the most prevalent metal found in the ash from Test
Condition 3 (252 mg/kg). Beryllium, mercury, silver, and thallium were not detected in
any of the ash samples. Analytical results of the ash analyses are contained in
Appendix B3,

24 PARTICULATE MATTER/VISIBLE EMISSIONS
24.1  Particulate Matter R

esulLs

Particulate matter ﬂphdﬁ1xnhﬁmmnswwwmﬂmhmxmnmmmmﬂﬁmmmuﬂhe:mmnm:mmmuiMnEWMHim
used for metals analysis. Before metals analysis, particulate matter collected on the filter
and in the front half acetone rinse (probe, nozzle, filter holder) was analyzed
gravimetrically. PM stack gas concentrations and emission rates for each sarupling ron,
and averaged for each test condition are presented in Table 2-25. Uncorrected
concentrations and concentrations adjusted to 7 percent (0, are shown. Test Condition 3
had the highest concentrations and e emission rates (0.237 gr/dsef and 2.217 Ib/hr) while
Test Condition 2 had the lowest (0.073 gr/dscf and 0.71 16 Ib/hr). A brief summary of the
sampling a mdihuEm%deM&WRﬁﬂMWhﬁpW]LMMM“HMNP[HHmHmWWInkaﬂME7rm
and Appen uhxlJ.R|MﬁmenmSEldmmmﬂedlhﬁﬁn@;UITbm:parmnu1mx51RM'¢a¢h:mmmmﬂﬁmgxmmh

Wﬂmaxfﬁmlm;OTTMmz?KWWMnetﬁm:mmm]mmm‘duh presented in Appendix B2,
o) o

Il , -
JBS2S 32



TABLE 2-24. METALS IN ASH CONCENTRATIONS
LENCOIR MEMCORIAL HOSPTT AL (1990)

Toat Clompdition

mmmbl!“l‘iinnlhl:df o

e o (e, I
Atimony 166 188 212
Arsenic 13.5 15.9 14.4
Bariunn ! 383 253 212
Beryllivm (a) {0,200 [0, 200] [0, 2007
Condloninnm 10.9 12.1 1.4
Chromiuem 126 114 68,9
Lasng 147 185 Ay
Mercury [0.980] [0.980] [0.980]
| Nichel 199 55.8 65,2
| Silver [3.300] [3.300] [3.300] |
Tihallivm, [5.400) [5.400] | [S5.400]

o Vilues enclosed in brackets represent mininounm detection limits for elements not detected
in the samples.
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The opacity of ermissions from the stack were determined visually by a qualified
observer following EPA Method 9 protocol, Observations were recorded during the full
duration of each particulate matter/metals sampling run, except for Run 5R, where
observations were curtailed because of darkness. Also, observations were not recorded
during particulate matter/metals Run 4R, but were taken during the original Run 4,
Both of these runs were conducted under the same test condition.

Opacity observations were recorded at 15 second intervals to the nearest
5 percent. Opacity for each run was determined by grouping the 15-second field
observations into sets of 24 (6 minutes) consecutive observations and then caleulating the
average percent opacity of each set. An average percent opacity for each run was also
caleulated as well as a test condition average. A summmary of the observations is
presented in Table 2-26. Test Condition 3 had the highest percent opacity, with each of
the 3 runs having higher run averages than the 6 runs under the other 2 test conditions.
The observations data sheets for each run are contained in Appendix A5, Plots of
opacity are contained in Appendix J.,

2.5 HALOGEN GAS EMISSIONS

Hydrogen chloride (HCY), hydrogen fluoride (HF), and hydrogen bromide (HBr),
incinerator stack gas concentrations were manually sampled following EPA Method 26
procedures. In this method, flue gg;ais; was extracted from the stack and passed through
acidified water. HCI solubilizes and forms chloride (CI) ions in acidified water., Ton
chromatography (IC) was used to detect the CI, Bromide (Br), and fluoride (F) ions
present in the sample. Three test runs were performed at each of the three operating
conditions described previously.

2.5.1

Table 2-27 presents a sumroary of the average FICL, HF, and HBr test results with

concentrations reported on a pproV and ppmV corrected to 7 percent 2, basis.
Condition 3 had the highest average concentrations of all three halogen gases. Condition
I had the next highest values for both HC! and HF whereas Condition 2 had the second

highest values for HBr,

AR
&)

TRS219



TABLE 2-26. PERCENT OPACTTY OB
LENOIR MEMORIAL FQSPTT

SERVATIONS STIMMARY

'L (1960)

- CTEST CONDETICON 1

T Wiy

R ) 3
: SN S0
Shiinoioinion it 000 | 1231708 09:50-14:38
srvations (9% opacity) (a) O-80 O-85 0-80
Ramge of Set Averages (% opacity) (b) - 10 O-21 0-21
Rum Avewage (% opacity) (c) 1 3 3
: 9% opacity) 2
ST CHNTY)

10001

SR §
B
i e

Ramge of Individual Observations (% opacity) 075 O-B0 O-75
Ramge of Sel Avernges (% opacity) -4 0% -0
Run dverage (% opacity) 1 1 1
Test Conditons Avernge (%opacity) 1

: 12
S8

Viibe

Tionie

Range of Individual Observations (% opacity)
Ramge of Set Avernges (9 opacity)

R dvernge (9 opacity)

Teat Conditons Average (bopucity)

(=100
I 0-35 038
10 13 12
12

o Iodividual observations recorded at 135 socond intervals, 1o the nearest 5 percent
b A set is composed of 24 comsecntive individual observations.
¢ Thie v avernge is caleulnted by averagiog the set avernges in o o,

or averaging ol the individual observations.

o Qrpacity ovservations were talen during PM/Metals Run 4 but not during PMMetals Run 4R,

The test conclitions were the same for both s,

¢ Opacity observations daring PM/Metals Run SR were curtailed ot 20:13 because of darkness.

The sampling ran was completed at 2107,

2236
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HCI comcentrations were much higher than sither of the other two halogen gases.
HCL concentrations for Conditions 1, 2, and 3 were 805, 663, and 927 ppmV, respectively.
HF concentrations for Conditions 1, 2, and 3 were 5.24, 4 4.48, and 7.16 ppmV,
respectively. HBr was not detected in the flue gas during Condition 1 and average
concentrations for Conditions 2 and 3 were 0,12 and 0.55 ppmV, respectively,

Table 2-28 presents the HCI results for each run performed under each condition.
Three "sub-runs”" we: re conducted during each day’s overall test interval (i.e, 1A, 1B and
1C). Concentrations as well as emission rates are presented. Fmission rates used an
average of the stack gas flows determined from the PM/Metals and CDID/CDF,
sampling trains. HCl concentrations ranged from 402 ppmV for Run 24 to 1,410 ppmV
for Run 3B, The corresponding HCl emission rates were 1,261 and 4,439 g /hr,
respectively,

Table 2-29 presents the HF emissions results for all test runs. Certain values in
this table are enclosed in parenthesis, denoting them as "maximum estimated
concentration.” These mumbers were derived by the analytical laboratory as estimates,
bowever, they are included in all averages., Runs 2B and 4C had concentrations
substantially higher than the rest of the runs at 16.0 and 16.3 ppmV, respectively. The
range of concentrations for the other runs were 109 to 114 ppmV. Emissions rates
ranged from 1.79 to 28.7 g/hr,

Table 2-30 presents the HBr emission results for all test runs. No FIBr was
detected in the flue gas in 18 out of 26 test runs. Detected flue gas concentrations were
found in the later runs (6-9) and ranged from 0.069 to 0,763 ppmV. Corresponding
ermission rates were .45 to 4.68 g/hr,

252 HCLCEM Results

Continuous emissions monitoring (CEM) was performed to measure HCl in
addition to other gas concentrations. The average HCL CEM concentration calculated
over the duration of the PM/Metals, CDID/CDF, and Microbial Survivability emissions
test runs are presented in Section 2.7, The following paragraphs and Table 2-31 present

HCI CEM data averaged over the same time period as each mamal halogen sub-run. A

TBE219 ‘ 238



THBLE 2-28, SUMMARY OF HCE RESULTS FOR EACH TEST RN
LENQIR MEMORIAL BOSPTT AL {1990)

IMISSTON
LATE

e TIRET:: < IV I! SURED CONCENTRATIONS:
e :

. in'd s-:'nu]b e | - _pq;mn'u']i (pp

CONUMBER,

e @y | T oy (i)
RUN 14 mm 1280 mm B 1987
RUN 1B | 1350 1620 592 1260 216
RUN 1¢C 10850 1640 T16 1080 2181
AVERAGE = | NI o 1500 0 183 SR v
RUN 24 610 T3 402 523 1261
RUN 2B 1130 1290 T46 853 2339
RUN 2¢ 1360 1850 893 1220 2802
AVERMCG 1030 I GO [ reE ] 23
RUN 34 ! 1180 | 2750 16 1810 2450
RUN 3B 2130 6000 1410 3960 4439

RUN 3¢ 1160 2050 T 1350 2406

AVERAGE: EEAO0 T as00 | Ly I iy 3006
RUN 4, 892 1260 588 453 1864
RUN 4B 1010 1460 663 065 2103
RUN 4 1080 1630 | IWMD 2250
AVERAGE e 1460 it 200
RUN SRA 1170 2240 0 1480 2363
RUN SRE 906 1770 508 1170 1035
RUN SRE NA NA kmm N, N
AVERACHE e ) o 6l | ) C00G
RUN 64, 1110 1950 1290 2180
RUN 6B 878 1320 §1 1724
RUN 6 08 1360 $96 1919
AVERAGE - [ h08e [ s 540 SO0 1L
RUN 7A. 1340 2075 845 | 1440 2446
RUN 718 1770 3304 1170 2240 | 3226
RUN ¢ L190 2343 1 1550 2
AVERAG oo a0 a6 | A0

RUN 8, 1690 49972 1110 2000 J211
RUN 8B 1290 2078 BaG 1500 251
RUN 8¢ LGS0 3ad umum 2130 3138
AVERAG : L0 30 S0 103
RUN 9, 1270 2160 B36 1430 2301
RUN 918 a8 1419 582 D36 1664
RUN 9¢ 1570 3022 1990 'mwm
AVIERAC 10l a0 e

NA = Not A.nmwmdl Roum SREC was not lI]EIII]l]hIJI‘Iﬂ e 1o liin mmi' or, |i,|u1m 5,

2-39



TABLE 2-29. SUMMARY OF HF RESULTS FOR EACH TEST RUN

LENCIR MEMORIAL HOSPTT AL (1990)

~ TES
. RUN
- INUME

(nagfel

mwuw

2 6

RUN 1A ) ‘:?z 267 3.45
IRUN 1B (0.916) (1.23) (1. 10) 1u4m» (1.841)
RUN 10 YRV 319 255 3.83 4.26
AVERACH COLER e | 09 AT
RIIN 24 1.80 2.34 2.16 2.82 3,72
RUN 25 13.3 15.2 16.0 18.3 21.5
RUN 20 3,04 4.15 4,65 lmM
AMVERAGE ) R Bt

RUN 34, 6.19 14.5 7.4 17.4 12,90
RUN 3B 639 18.0 .68 2.6 13.31
RUN 3¢ 3.77 6,68 4,54 8.04 7.86 |
AVERMGE: = oo g 130 R T e
RUN 44 1,64 2,38 1.97 2.86 3.43
RUN 41 (147 (2.14) (L.77) (2,57 (3.076)
RUN 40 13.5 20.5 16.3 2.6 2.3
AVERAGE 5.5 034 1 e i
RUN §RA, 4,37 8.8 5,25 10,1 .84
RUN SRE .00 | 3.94 2.4 4.73 4.08
RUN SRC NA, INA, mm N,
AVERMGE: RN VR

RUN 6A (0.910) (160 (1,06 (1.92) (1. 786}
RUN 68 3.21 4.82 3.86 5,80 | 6,29
RUN 6¢; 323 4.49 ; . ;
AVERACGH 45 S368 |

RUN 7A, .52 15.4 11.4 18.6 17,36
RUN TR 9,18 17,6 1.0 2.2 16,75
RUN 7C 46 .80 5,36 10.6 B.13
AVERALT] LA 139 i 16,8 K
RUN & 2.3 6.06 2,40 7.8 4,43
[RUN 81 2.30 5.14 2.76 617 4,37
RUN 80 _Lomy | .48) 4, 84

(3.921)

ANVERMNGE TN r 5 10

RUN 94, 0.52 16.2 11.4 19,5 17.95
RUN 91 B.98 4.4 10.8 1.4 16.94
RUN 9¢ 528 10.1 6.2 2.1 9.91
AVERNGE 4 - ] 136 | PR ;

NA

()= nonxingum estimnted coneentention
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TABLE 2-30. SUMMARY OF HBe RESULTS AT EACH TEST RUN

LENQIR MEMORIAL FOSPITAL (

(19

)

URED CONCENTRAT

[N

EMISSION

NUBMEBER

pllisin:

% O

(s

[1 ). l[l.Z' 5]

ANVERMCGHE:

LR

mmnm [0.064] [0.083] [0.019]

RUN 1B [0.089] [0. 120 [0.026) [0.035] [unm
RUN 1 [0.066) [0.096 [.0201 | [0.030] [0.133)
mwmmmw!i;g,,mmmw;yswmm1;;ﬂmﬂmw:kwwmwr#ammMﬂ
RUN 24 [0.060] [0.078) [0.018] [0.023) [0.124)
RUN 28 [0.065] [0, 1097 [0.028) [0.03:2) [0. 196]
RUN 20 [0.073] [0, 1007] 0 [0.030] [0.151]
AVERAC 0076 F o 0.006]) | o) [ 0,15
RUN 3 [0.101) | . [0.236) [0.030] [0.000] [0.210]
RUN 38 [C.000) [ [0.284) [0.030] [0.084] [0.210]
RUN 3¢ [ 1004 [0.184] [0,031] [0.055] [0.217]
AVERAGE {0, 1oy C[O2AS) ] 0080) L f0.0T0] 10212
RN 44, [0.075) [0.109) [0.0022] [0.032] [0.151 |
RUN 4B [0.091] [0.132] [0.027] [0.036] [0.190)
RUN 4C [0.084] [0.127] [0.025) [0.0:38] 0.176)
IVERACHE o TOLOBIY L0, 1) [O0RST 100361 L 0. re)
RUN SRA [0.077] [0.144] [0.023] [0.0d45) [0.156)
RUN SRB [0.068) [0.1:33) [0.020) [0.039) [0.138)
RUN SRC NA NA, INA, INA. N,
AVERMCGE RN TR D e [0. 147)
RUN 64 0,590 1036 0.175 0.308 1157
RUN 6B 0.231 0.348 0.069 0.103 0.454
RUN 6 |mwm1 [0. 106) [0.023] [0.032) [0. 149]

0806

RUN 74, 257 417 0763 124 4.68
RUN 78 [0.056] [0.107] ‘[L o l[I:L(lZ!LEI] [0, 1072
RUN ¢ [0, 102 [0.201] j [0.186]

NWERAGE:

aaye

RUN & 1.52 3.96 0.452 118 2,00
RUN 8B O.615 1L.37 | 0. 183 0,408 .17
RUN 8¢ \[1’! ]l’i“l"l [0, 257 '| [0.038] [0.074) [0.246)
AVERACE o 0% 203
RITN D A0 3.58 0.624 1.06 1.96
RN 9B 1.7 3.m 0.556 0. 89 31.53
RUN 9C Z!i it} 0555 1.52
MVIERACH : CEENSTE 3.67

NA s

{1 = miniowm detection it
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TABLE 2-31. COMPARISON OF MANUAL AND CEM HCL RESULTS
LENOIR MEMORIAL FHOSPITAL (1960)

i

AL TE

'HMF»H 8

UWmmw

nmdthIMFmﬂﬂ'ﬂﬂ

@R oY

mmmu

RUN Ly G52 IMd HOJI ‘Lh$h
RUN 18 {492 1200 | 29,5 30,63
RUN 1C M6 1080 15.9 :
AWVHRAGHE i G AN S s 186

RUN 2. 402
RUN 281 146

523
B33
1220

152
233
280

197.58
266,35
Jgz.

RUN 20 43
AVEIAL ™ :

bl |

B "L Th
s

T

RUN 34 T
RUN 3B 1410
RUN 3 TER

oy
3960

1820

121
1
152

282,64
483,04
69.0:2

R e

T

AVERC

RN ., 588
RUN 48 663
RUN 40 T10

853
]

2.5
.7

31.25
4112

ANERAIE

1080

34,4

B2.35

RN S1RA, TH)
RUN SREB 598
RN SR

1480
170
N

AWVERA

RUN 64, Y] 1200 NA NA
RUN 6B 871 N A,
RUN 6C B | 101 140,77
AVERAC 100 3 L%
RUN 7A, BES 1440 40.7 66,06
IRUN 7B 1170 2240 10,8 20,66
RUN T ‘ 43 12.3

1550

hﬂ'm

WVERAG G 203 |

RUN 0.4, 1110 2600 108 279,98
RUN 8B $49 1500 91,3 Wb 13
RUN B¢ 1090 2130 110 21464
MVERKCGE . 1020 | L0 | 03| 08 did.
RUN 9, 836 1430 108 183,46 |
RUN 98 582 936 107 172.21
RUN 9¢ 1040 1990 27 473,33
AVERAGE f S 145 | 154 | 06

N == Not Analyzed; Run

analyzer was not operative during Runs 6A and 65,
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direct comparison can then be made between the CEM HCL data and the manual HC)
data,

The ”IPMIIIH4(mwvnumtnmwwmm'ﬁmmnmn&nmrmyﬂmfﬁﬁippHﬂWﬁUrthelnmmmm
halogen test periods SRA, SRB, and SRC to 222 ppmV for manual halogen test periods
24, 2B, and 2C. There is very little similarity between the CEM and manual HC! data,

Comparing Conditions 1, 2 and 3 averages for CEM versus manual HCI data reveals the

following values:

Condition 1 iMM)pmmnﬂW«hmv BMﬁlppmnwhdry
Condition 2 48.1 ppmWV-cry 663 ppmV-dry
Condition 3 92.8 ppmV-dry 927 ppmWV-dry
The reason for this discrepancy between manual HCL and CEM HCL data is not known

at this time. A pumllmu¢mmimmuummn1mmmrhm:ﬂmmtthe]HKII(HEhismumpmatmmwacﬁmmlﬁwmmmn
did not allow the system 1o 1 respond quickly enough to fully resolve the high, sharp
concentration peaks exhibited by the Lenoir - incinerator stack gases. More information
nmiha[M1mnmmunmelwgnmmdlmanlnMﬁWmmﬂhWWﬂIﬂﬂwﬁﬁMlmMum
However, hecHM$¢1mmzkmmowenIﬁmwnmeﬂmmdlMdkmwed;mn]EIualmﬂmwemme]phWMMmM.UEIU&
Pﬂﬁﬂuml'ﬁLthenhnd[nwnum1llmlh<t1um|J]Mﬂ@gmnmmmbmdﬁimmmiMW1xmmmkm@dthe
valid FHCl data.
2.6  CEM RESULTS

Three - est runs were performed at each of three operating conditions while the
MWhmanrwmym“nM@IMWMMdvmwwh‘%dmwlpWlelHmm'NMMlummWM&mwwmwd

here for reference:

o Set 1 - Design feed rate (300 Ib/hr) at a high charge frequency (6 minute
cyele) and a Lhmﬁlmamnmluy<hannw~l@mum1a“mmﬁWUMmmluEIWUWW'MJ
2000°F.

" het 2 - Hmﬂumulkdmpulﬁ~rlrmn“(’MW!Hwﬂhﬂbaw&lPdwh'ﬂhwqm“ﬁquumnmy
(6 minute cycle) and a high secondary chamber t temperature setpoint of
1900°F to 2000°F.

IBS219 .43



0 Set 3 - Design feed rate (300 lb/hr) at the design charging frequency
(10 minute cycle), and the design secondary chamber temperature setpoint
of about 1600°F.

Continuous emissions monitoring (CEM) was performed using an extractive sample

systermn and instrument methods to measure NO,, CO, 5O,, THC and HCL concentrations.

X
The diluent gases (0, CO,) were measured using CEMs at all times so that the emission
results could be normalized to a reference 7 percent O, Concentrations of NQ,, 50O,
CO,, and O, were measured on a dry basis. Concentrations of CO were measured
during the first condition using a dilation probe system which was on a wet basis. For
Conditions 2 and 3, CO was measured on a dry basis. The HCl monitor used a dilution
probe and therefore, results are on a ppm voluwme wet basis, THC concentrations were
also mordtored on a wet basis. All CEM data were recorded as 30-second averages over
each sampling interval, a copy of which are included in Appendix 1D

The 30-second CEM values were averaged over the sampling interval for each test
mn. Both actual and corrected values are summarized in Tables 2-32 and 2-33, All data
is reported in actual concentrations and concentrations corrected to 7 percent O,/ dry
(HCI and THC for all conditions and CO for Condition 1 were measured wet and
corrected to a dry basis). Owverall averages are presented for each CEM parameter
under each of the three incinerator operating conditions.

Average O, concentrations varied by 4.5 percent by volume during the 9 test runs
ranging from 10.1 to 14.6 percent O, The average O, values for each set of tests was
1.8 (Condition 1), 124 (Condition 2), and 13.6 (Condition 3). The CO, concentrations
varied inversely with the O, concentrations at 6.2, 5.8, and 5.5 for Conditions 1 through
3, respectively. The CO, run averages ranged from 4.5 to 7.2 percent by volume over the
rine test runs.

Average CO concentrations ranged from 63.2 pprV to 231 ppmV at 7 percent O,
mm%nWﬂnmmﬂwlﬂwﬂhthﬂ0wmaﬂawmawmmnmeMkamwu]5¢ppmmﬂﬁﬁmwmwswmmﬂ
condition, the CO run averages ranged from 52.5 ppmV to 134.1 ppmV, with an overall

average CO concentration of 4.3 ppmV. For the third condition, the CO run averages

IBE219 a-idd
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ranged from wmwwlmmmﬂV”mw?1Wﬁlp¢mn\7meh‘Hm&(nmmﬂllmvermge1ku‘ﬂmm'mmndhdom.behug
2144 ppmV at 7 percent O,

HHM$ﬁwwmm£m:hNJ&mxmmmnmmmrkmm;vmxnmﬂiumn1tn,2|q)mﬂv to 102 ppmV at
7 percent O, over the nine test runs. Averages for Condition 1 ranged from 62.2 ppmV
to 94.6 with an overall average of 81.6 ppmV. Averages for Condition 2 ranged from
W)”c)Q%H[mnN¢wmhdn1wehm‘w¢hwmudﬂ;ﬂppmw,dmIHFWUmmmwnw»quw\mn
95.5 to 102 ppraV with the average value being 9.8 ppmV,

the:SC%hnmm:wwmmmmﬂ;cornmﬂmthnTTpmmrmnl!l'111 each condition ranged from
783 to miﬁipmmn\’forISUHmmﬂmml1"4L59|xilﬂdﬂﬁumxﬂﬂ1xm~CknuﬁMNmn$L:mmdi&ﬁﬂ,mJ
319 ppmV for Condition 3. The condition averages were 11.9 ppmV, 8.02 ppmV, and
19.0 ppmV for the Conditions 1 through 3, 1 respectively,

Average THC concentrations corrected to 7 percer it O, varied from 4.11 ppmV to
75.8 ppmV over the nine runs. The average THC for e ach condition ranged from 10.9 to
Zgﬁﬁpmmmﬂﬁikm'CknmﬁnnmnZh‘wj.m3]NLﬁ]QpﬂiV’ﬁmrthxmdMiwn11,amﬁl17J$t0‘15iipmmn\fﬁ0w
Condition 3. The Condition 1 average was 19.8 ppmV, the Condition 2 average was
7&51]mpnwV;ammﬂthﬂwtknmﬁmnmnfiawmwage‘maﬁ‘m&ﬁ:ppnmmﬂ All THC concentrations were
ghmnncmnaldrylmmﬁﬁ:m:V]panmmmt(lr
27 ASH LOSS-ON-IGNITION AND CARBON CONTENT RESULTS

TFMN.mmrﬁonxpmmmmwm;mmmﬂws(M?hﬂmmmnmmy:mmabmﬁﬁnmfash1mmm¢ﬂ¢$1mﬂhmemﬂCMMMh
ZEMM&H@'&Mﬂtewtpmmmmd,aﬁhWWﬂmJNMmmmwxlnuanumﬂw'ﬁxmm.umaﬁnchmmmuxmwﬂmchlmmmmdngy
weighed and placed in 33 gallon metal cans. After the ash was allowed 1o « cool, samples
mmnf:ﬂakmmlmmmmuaMy"wiﬂnal&anmﬂm:ﬂmmmﬁmmd1mmmmmmdmmdim»0%mmhuﬁlwwpmmmmwmuiws
sample. The ash was screened so that only material less t than one-half inch in diameter
was obtained. Portions were taken from the composite sample for the various analyses
nulu:hn“4mnm.mmtqn1VWthM\WﬁS&ﬂMﬂW?@dtﬂmrrmmﬂﬂmrm<mmuMnm,Inm s-on-ignition and
carbon content,

Sawmples were collected for three replicate tests at three different incinerator

operating conditions (total of 9 runs).

P
TB&21% Ny



Table 2-34 presents a summary of the ash analysis results. The moisture content
of the samples ranged from 0.2 percent for Run 9 (Test Condition 3) to 6.14 percent for
Run 7 (Test Condition 3).

The average moisture values for each test condition show fairly close grouping
with the lowest value shown for Condition 1 (1.04 percent) and the highest value for
Condition 3 (.33 percent),

Loss-on-ignition results varied from 1.42 percent for Run 4 (Condition 2) to
10.18 percent for Run 5 (Condition 2). Average values for each test condition ranged
from 4.94 percent for Condition 1 to 7.17 percent for Condition 2.

Carbon content in the ash samples varied from 0.0 percent for Run 4
(Condition 2) to 5.79 percent for Run § (Condition 2). Average values for each test
condition showed close grouping with a low value of 2.11 percent for Condition 3 and a
high value of 3.56 percent for Condition 1.

28 MICROBIAL SURVIVABILITY RESULTS

This section provides the background and test matrix for microbial survivability
testing and presents the test results for emissions, ash and in pipes.
2.8.1  Bagkground and Test Matrix

The objectives of this portion of the test program were o refine testing methods
for measuring microbial survivability in incinerator processes and utilize these methods
to evaluate this incinerator unit.  As part of the medical waste incineration test program
at Lenoir Memorial Hospital, microbial survivability was evaluated by adding a known
quantity of indicator organisms to the normal waste strean and m rasiuring the quantity
of organisms surviving the process. The surrogate indicator organism used was Bacillus
Stearothermophilus, which is a non-pathogenic spore forming bacteria normally founed in
soil. This organism was chosen because it is resistant to high temperatures, not normally
found in the medical waste stream, and is easy to culture because few organisms will
grow at the high culture temperatures.

Two types of testing procedures were performed. The first test method was used

to determine overall microbial survivability both in the combustion gases (emissions) and

the bottom ash. For these tests, a known quantity of J, stearothermophilus in solution
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{wet spores) was inoculated onto materials commonly found in the medical waste streamn
(i.e., gavnze, paper, bandages, ete.) and introduced into the incinerator with the normal
waste stream at regular intervals, Sirnultaneous emissions testing was conducted at the
incinerator stack following the EPA draft method "Microbial Survivability Test for
Medical Waste Incinerator Emissions." This testing was performed concurrently with
other emissions testing (PM/Metals, CDD/CDEF, Halogens, and CEMs). Ash samples
were taken each morning following the test run when the incinerator was cleaned
mamally, The ash was sampled and analyzed as described in the EPA Draft Method
"Microbial Survivability Test for Medical Waste Incinerator Ash" (Appendix K), Waste
tmocukmmmlrmmumdaﬂwwanﬂcimmgmtlhwmmtheihmﬂneraﬂmrfourIimMMﬁdmwhmp a d-hour test run
(essentially once per hour).

The second test method utilized freeze dried samples (dry spores) encased in
double iron pipes which were insulated. This test method was used as a comparison to
the direct ash method to aid in the assessment of microbial survivability in the ash.
Three spiked pipes were charged daily at nearly even intervals: (1) the first loading of
waste of the day, (2) midday, and (3) last load of the day. Three triplicate runs
(1 run/day) were performed at three different incinerator operating conditions for a total
of nine runs.

Complete details of the microbial spiking, recovery and analysis procedures are
given in Section 5.3,

Four wet spore spikes and three dry spore spikes were performed for each run,

One run was performed daily with the exception of June 6, 1990 when Runs 7 and SR
were performed. On this day, eight wet spore spikes were performed, but only three dry
spore spikes were performed because ash could not be removed between runs.

Table 2-35 summarizes the wet and dry spore }pnunm'nlmms&umjkmmmmﬁtmm.mnd
totals the waste feed and total ash quantities (wet spore spike amounts were based on
the preparation laboratory's count). It should be noted that the total waste feed
quantities for Runs 4 and 8 could be in error sinee the hospital staff may have burned

wastes in the evening after testing had been completed
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282  Querall Microbial Survivability

By comparing the number of wet spores spiked into the incinerator with the
mumber of viable spores exiting in both the stack gas and incinerator ash, an overall

]mmmmmMﬂ%mzmflmimmﬂmmdsmuwiwmbﬂﬁwrqulhrrimmmmmhmmiam;ﬁﬂﬂommu

- ':E:‘. " .‘!.Lp" .
ME ‘ ..... A :, % 100
S
. ]
MS = spore microbial survivability (wet)
B s Number of viable spores detected in the stack
A, s Number of viable spores detected in the incinerator ash
8 = Number of viable spores spiked in the waste feed (wet)

This is an adaptation of the destruction efficiency (DE ) caleulation presented in the
reference test protocol which caleulates I | based only on stack emissions and a separate
DE based on spores in ash. By combining the two DF estimates a a mare complete
ﬂmmnmmm:mf]wﬁcmohliSmwvﬂmﬂﬁmhyiﬁlwlD%E)hscmnmbm&d.‘TTN:hmﬂM.nuumberlmfﬁpowmsﬂn
the ash was calculated by multiplying the mumber of spores found in 1 gram of ash by
the total weight of ash removed from the incinerator per day. Microbial log reduction
values are also reported. The equation for caleulating the microbial log reduction is
shown in Table 2-36 as well as in Appendix F.

Table 2-36 presents the microbial survivability and microbial log reduction of the
wet indicator spores. The values presented her re are determined from a quantitative
summary of all microbial analytical results completed by RTI laboratories (see
Appendix E.3). Tt was determined that there were no emissions of spores in the stack
gas during any of the nine test runs. Spores were found in ash from Run 1. The other
runs had ash results ranging from none detected to greater than 2.21 x 107 total spores in
the ash stream, ‘Emuumdumiww]MUmmmme,SurvhmﬂﬂhMyindummlummhlundylnac"dwuhMﬁd for

Run 1 at 0.11 percent. The corresponding microbial log reduction value was 3.0. Five of

y
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the test ran 15 had MS values determined to be less than 0.079 percent, The
mmwmwumﬁmgm@mw%hﬂM@MﬁmNMMMVRMuswe=wﬂ]mmah1ﬂmmﬁ%m The rermaining
three test runs had MS results calenlated to De greater than 0.047 percent (=>0.047,
»(0.058, and »0.061 percent). Hmmwuhwwmm@ﬂmmm%wﬂyamme%Mmm$mMMM
lm:1wm|<pMnMﬁ'mnWMW1emﬂuﬂlulmwlvnwﬂMWWVMWHMﬂhGMMwwﬂ&mﬂ
non-detected vahies. Hduegwm1mmmnhmﬂsmwvwmbﬂﬁyawMt&knnuruﬂudl@1rvumhdny¢nw
further discussed in the following sections. All microbial survivability calculations are
shown in Appendix F.

263 Microbial Survivability in Fmissions

Microbial Survivability in flue gas en missions was aimed at quantifying the number
(ﬂ‘ﬂdﬂﬂﬂ:ﬂN)HH;Prﬂlnﬂlllth?fﬂd(h1dl]mn’lh1 test run. The formulas used for
makmﬂmtﬁu;theJmmnﬂmar(ﬂ”wmmﬂw'qumum,fmmnmmglnlﬂmsﬁmmmk, 15 caleulated as shown in
Appendix .

Each test run for viable spore emissions was actually made up of 2 to 3 "sub-runs.”
Runs 1 and 2 h«milmve'duh1wu|s(ﬁhﬁﬂhﬁmmﬂ(jyammiﬁkmmsi%ﬁ>hm&1mwmsmﬂwrmnm«mmdﬁlym
and B). Each sub-run sarnple was collected for 45 to 108 minutes through one of the 2
sample ports. m&nsmppwomhmabeiLS'HMmrsamnmm:c&itmphmgmrcmihmﬁhmmsmﬂmtkmuuwms
generated for each sub-run. Wﬂmasnﬂw{mntmmmqﬂﬁﬁmerm1mmmmmnfmlhmzmuh&hﬂhmmwdlmmﬂﬁms
laboratory, sealed and sent to the ammmyﬁcmhLabormmmqvvﬂmmmrthey!wﬁrmcmmmmﬂnﬁmlhmM)
one sample for each test run.

Puu<mmdhlmnn;mnfmrmmmiﬂw:MLqmoMsvmmmhpmmmmmmﬂlﬂmramlﬂv sis: three 10 ml
mhqwmﬂ&,thmwﬁiHM)Kmlzﬂhmmmm;mmmlﬂ‘mqumlﬁﬂhmmmu;mf:nrmnmnhﬂn@;ﬁJMHfmﬂe;ammmxmtcﬁ
sample. EMTHMHLﬁW&tammlmumUUAIUUUIi1rnt=mﬂuEﬂhmmmtvwmmﬁymmformmmi‘”Whe«mmmmres
were quantified after approximately a 48 hou rincubation period.

Table 2-37 presents the Microbial Survivability in Emissions test results. It was
determined that no spores were present in the flue gas sarmples. The Microbial

Ehuw@wabﬂﬁmrwammﬂ&mg:mmdiﬁue;gw&pmmwmmemmm;mmﬁEmmmwmxh Table 2-38.

I O 4
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TABLE 2-37, VIABLE SPORE EMISSIONS
LENOIR MEMORLAL HOSPITAL (1990

(MR ONOF | NUMBER OF
NIICA ‘ INIICATOR SPORES
51 SPORES - ERTTING STACK
DETECTED | N SAMPLE ) DURING TEST PERIOD
- (oporss/aliquot) | (mpones/isample (eporenddsiin) (ot mpores)

1 100 ND INID NI < 5. 21E+0d

2 1O ND INTD N o 0, 43E+04

3 100 ND ND NID < 3UTAE04

4 100 INID ND INID < §.50EH04

§ 100 INTD NID NTY < 5.68E+04

] 100 NI NID N 0 B A1 EACd

7 100 NI INT) NID <« B AN+

B 100 NID Ny NI < SSSE-04

9 10 ND NI ‘ NI < 6. TAEHQS

NOTE: Values taken from nverngen of repetitive analytical rung as ahown in Appendix 5.3,

All ealeulations are show in Appeandix B

ND = Nt Dhetocted., mmmmmhmmmmmwmmmmWhmmmhmeMMummmmm

oY
L0
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284 Microbial Survivability in Ash

Incinerator ash was completely removed from the incinerator every day and stored
in three to five 35-gallon met tal trash containers. A composite ash sample was then
taken from. the containers using a sample thief and deposited in a sterilized, amber

gﬂmﬁmmummﬂﬂlmmmiw&;'Whelmmnmmmmhﬁswmanm$vwmmﬂth1m subrnitted to the laboratory for

]Buﬂumnimumﬂﬁwmn=lmuhumuuuldlmmeyMM(m the same ash samples were
completed on the Lenoir samples. The initial analysis consisted of three aliquots of
1 gram of ash from each sample with trij iplicate enumerations performed on each aliquot
(9 replicates/sample). The results of the initial ; analyses were, in most cases, either too
mumerous to count (TNTC) or nothing detected. All ash samples were then retested
using a serial dilution technique in order to determine more quantitative values, Two
hundred was determined to be the maximum number of spores on a filter that could be
quantified. Using a typical dilution factor of 100:1, the TNTC samples were assigned a
minirgum or maximum value of 20,000 (>20,000 or < 20,000 spores/gram) based on the
number of analytical repetitions that resulted in TNTC, For the purpose of Microbial
Survivability caleulations, results from the higher of the two analyses were used for all
Microbial Survivability caleulations.

A sumrnary of the ash results is presented in Table 2-39. Ash from Runs 3 and 9
in both analyses showed no spores detected, All other runs from the initial a inalysis were
either <20,000 or »>20,000 spores/ gram based on the typical dilution factor of 100:1.
ITN:reammtwﬁﬁlﬁmmmh,mhuvnwl\umhmﬂ¢4mmmm<mWMNﬂmﬂlhuwhmzWhmu]l‘wnqgh at
23,500 spores/gramm, All other reanalysis samples yielded non-quantitative values and
\wmms1mmhwmwd1mMM¢T:aImhmmmmxmimrtmmthumanmmm:md‘Wl@FHi1pnhmmqmmun.mmm,mwimlmm
spores were seen in any of the repetitions, <1 spores/gram ash. All values were taken
as the average of multiple enumerations. Standard deviations from each analysis is listed
in the analytical data found in Appendix 1.3,

285 Microbial Survivability in Pipes

Three pipe samples were loaded into the incinerator during each test dayv. The
N N ) o

pipes were recovered on the following morning during ash removal. After allowing the

) 4";
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TABLE 2-39. VIABLE SPORES IN ASH
LENGIR MEMORLAL HOSPITAL (1990)

<(;|q;||:i;1in|i1'||£’ !

I 20,000 23,500
p) ! o 20,000 <« 300

3 NID ‘ ND

4 < 20,000 INID

3§ 2 20,000 NI

6 > 20,000 < 20,000
7 20,000 | < 30,000
] <« 20,000 « 20,000
4 NI INID

MNiote:
Valtuen ware tuken from avernge of tepecitve snalyaes. Valuea of < 200 o > 200
aporen filsmrwene saigned to samples with ooe or more emumerations of TNTC (Tax
MNumegous to Count). Valuer were then ndjuect o~ 30,000 bused om o dilution meio
off 1100, “The higher of the two amalytical roslis wir uned 6o caleuinte
Mlicrabinl Suevivability. ALl calenlations are alown in Appendix F.
AIL analytical. neulits are presented. in Appendi. .3
NI == Not Detectad,  Detection, linits were dotermingd to be (1 spone/gran of anh)/2,

oo
12:".:'!!'



pipes to cool, the inner containers were removed from the outer containers and sent to
the laboratory for analysis. Pipe samples were cultured for 48 hours a and no reanalysis
was performed,

Microbial Survivability in pipes at 48 hours are presented in Table 2-40. Results
frorn the majority of pipe samples showed no spores detected. One out of 27 sample
results showed 1 viable spore and three were TNTC, The raw analytical data used to
compile this table can be found in Appendix E.3.

29 CDD/CDF EMISSION VALUES INCORPORATING THE TOLUENE
RECOVERY RESULTS

In accordance with EPA Method 2. 3, & final toluene rinse was completed on the
COD/CDF sampling train after the methylene chloride (Me(CL,) rinse procedure. This
wmw.d@nmtu»hmhrnumnknwvmmdlﬂbrhﬂrl] , was collecting all of the CDD/CDF material,
As prescribed in the method, these values are to be used only as a QA indicator and are
mmeMmmmmmHMMMWmMMMMW&TMmmeﬂmWMNWMmMMM
data is given in Section 6. However, to gain perspective into how these values effect the
gas phase CDD/CDFE concentrations, stack gas CDD/CDF concentrations incorporating
tbm:mihunmaItmmwwmy:mmmmmum;amaéﬁvmmhhn1ﬁmmMmumarlthromgMLRMWK.<Cmmmmmnrmﬁmmm;mns
given corrected to 7 percent O, as well as in 2378 TCI ]ﬂV'HLNHm]ﬁQ{UVﬂMHH& Results for
edch.ummanUiuimmﬂlﬁm;ﬂma«mmmwdlcmmmHMMWRHmemwem.n1 given. These values can be
dhmmﬂhycxmnpmwedlM3th£:nmmhthmﬂmr'“IHI¢41D% pw&‘1nmm&mmmnhmmsstmmwniwlﬂkﬂﬂﬁm124h

2-10, and 2-11.
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TABLE 2-40. VIABLE SPORES IN PIPES n
LENOIR MEMORIAL HOSPITAL (1990)

11:08 TNTC
1 15:38 N
2054 ND

10502 TNTC
2 16:11 INID
17:32 IND
858 INIDY
3 T O NI
14:53 NI
L 19 ‘ NI
4 19:17 NI
10:19 N
9:32 ND

5 15:08 TNTC
19:55 NI
931 INID
6 T NI
20022 ] ND
9: 13 NI

7 1523 ‘ 1

21:10 NI
11:20 NI
& 1528 ND
20:30 NID
G220 NID
9 15:19 NI
17:34 INID

o Thooe pipe snmples were taken curing ensch run.
b This mwmber is the highest value detscted between st count and second count.
Note:

TNTC = Too Numerous To Count

INDD = Mot detocted; Detection limits were determined 1o be | sipome/nliguol.
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TABLE 2-41. CDI/CDF STACK GAS CONCENTRATIONS AND 2378 TOXIC EQUIVALENT STACK GAS
CONCENTRATIONS ADIUSTED TO 7 PERCENT Q2 FOR CONDITION 1 INCORPORATING

THE TOLUENE RECOVERY RESULTS;

LENOIR MEMORIAL HOSPTTAL (1990)

CONGE

ix; inedljund

CEURION 2

T

i,

ilickniiend

AT TPONIC BQUTVALENCIES
T perricent Qi)

UM

1Y EIRAGHE

DIOXING
2378 TCD
Orther TCIE
12378 PCDD
Cther PCDD
123478 HxCDID
123678 FxC DIy
1237149 DI
Ocher FaCDID:
1234678~ HpC DD
Other Hepea-C10D
Octa=CHD

TOTAL CIND

FURANS

2378 TCDR
Orther TCDE
12378 PCDE
23478 PCDE
Oeher PCDIE
123478 HaCDIE
123678 HaCDF
234678 FLaCDF
123789 FlC D
Other Fal DI
1234678 Hp DE
1234708 HpC D
Ot Hepa-CDF
Octa~CDIF

TOT AL CDIE

TOTAL CODWCIIE

1.0%
13.5
&4
42.9
18.6
13.5
26.0
834
118.7
103.0
296.9

T

6.1
2328
2.2
43.4
1.3
162.4
80.8
100.5
4.6
4712
.

53,3 )

R
PN

B3

1,529

o e
3,055

4.8
547
36.0
136.9
44.2
43.2
100.6
2650
2939
2n.9
4l

1,658

5.8

84,3

a6.1
1346
1390.3
4422
265.0
264.6
14.5
13208
Bad.2
113.4
520.8
326.4

6,6t

4,342

5.61
36,5
5.1
e
343
41.2
80,2
253.3
357.8
319.3
600.6

1,902

26.0
8.2
837
129.5

1143.9 {
age. 7 |

2567
2849
a6
1468.5
1133.8
206.7
60,7
1116.8

8,356

10,255 |

b W !
SR

345
41.6
3.2
9.2
2.4
32.6
1.3
200.6
256.8
231.8
L v

1,442 |

19.3
60,5
5.0
1025
991.4
363.1
201.9
250.0
ld.9
1087.2
THL4
1278
SB1B
&35

5,843

7,283

1.000
€L0GC
.50
0,000
0100
}.104
0.100
0.000
0.010
0..006)
0.001

0. 100
0.000
G085
L5000
0.000
0. 100
0.100
0.100
0.100
0.000
0.010
0.010
0,000
0,001

1.0935
0.000
4.212
0.000
1.862
1.345
2.596
€.000
LHT
G006

0.297

1.6

0.614
0.000
1258
28.724
0.000
16.243
B.085
10,050
0.da4
6,005
KN
0.533
(.000
0.281

6:3.0

15,6

KU RGN )
4850 | 5.606
0.000 | 0,000
18012 | 12574
0.000 | 0.000
4422 | 2.425
432 | 4am
10057 | 9.004
0.000 | 0.000
293 | 38578
0.000 | 0.000
0.446 | 0.601

45.0 .9
2,560 | .466
0.000 | 0.000
4307 | 184
67.299 | 64,757
0.000 | 0.000
a0 | 48.4m

26,498 | 25.973
26.466 | 38,478
1854 | 2160
0.000 | 0.000
B422 | 11,338
L1 | ey
0.000 [ 0.000
0326 | LU

193 21

24 240

3.850
0.000
11,600
0.000
323
3.264
7226
0.000
2.568
0.000
0445 |

n.2

1.933
(.000
3,250
S1.258
0.000
36,312
200, LRS
24,957
1.493
.00
T.8%4
1278
GLO0G
0.575

149

181

o mggldiem = nenegram per dey standard cubsic moter. Standlurd comditionn are defined an | wtm and 68° .

b Newth Atlantic Treaty Orgonization, Committae on the Challeagen of Moden Socioty, Pilot

Study on [nternational

Information. Exchange on Dioxime snd Reduted Compounds:  International Toxicity Equivalency Factor (I-TEF)
Muthads of Risk Ascasment for Complex Mixtures of Dioxime nnd Relatod Compounda. Report No. 176

Auguat 1938,

o %o ]
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TABLE 2-42, CDINCDE STACK G

WJr 4

g
‘!Ir

CONCENTRATIONS AN 2378
1EKDPH(KEHNNFHtﬂEHTMJﬂdﬁIANJHHTJEFH1EK)'H1]'7'lﬁﬁﬂkﬂﬁﬁﬂﬁrr'()HlHNEHH»KBCMPEEHFFH()BﬂiZ‘[bhEHﬂHRﬂ“CHHJhﬂF[hHEi
THE TOLUENE RECOVERY RESULTS; 'LJEH“()KF!IVEEHMW(HHHhﬂJ;iEﬁCNﬁH“FF)hHﬂiﬁhﬂﬂﬂﬂl

TORIC EQUIVALENT STACK A

WS

CONCENTRATION o

i e W

n"!lr B

igelasccann, i uisibdd B0 T piivonat O f113ﬂﬂhﬂﬂﬂﬂwhﬂﬁf i o ot o 7
L N4 | RN SR NG AVERAGHE | O ACEIOIN SR T ORIONCE
1OXINS

2378 TCIDD 0.01 1.68 22 131 1000 0.008 1.651 2204 1,347
Other TCDIL 18.5 15.9 .8 20.7 0.000 (.000 0,000 0.000 0.000
12378 PCDID 11.4 4.8 16.7 14.3 0,500 5,728 7.394 8.350 1156
1Othesr PCIDD 6.7 Ba.3 #7.1 9.1 0.000 0.000 0.000 0.000 0.000
123478 HxCDD 8.7 46.9 34.3 %3 0,100 1.873 4.692 3428 2.33)
123678 HxCIDD 2.3 42.5 8.5 kI 0. 100 2293 4,253 1.854 314
123789 HxCDID 381 74.2 6.3 5.9 G100 | 3513 1416 6,129 5.786
Crther HixCIiL 1346.1 2608 186.6 197.5 0.000 0.000 0.000 0.000 0.000
T24ET8-HpCIDD 6.0 50.9 1568 1989 0.010 L.460 6.508 2.598 3989
Okher Hepta-CDD 220.6 gORs 175.6 367.9 0.000 0,000 0.000 0.000 0.000
Queatn-CII SMLS [ 2y 4304 1110.9 0.001 | 0.528 2328 0.480 1.1
TOTAL CDI 1,302 4,276 1,360 4,313 16,635 | 34.683 | 26.063 L5760
FURANS

23T TCDFE B.OD B.22 1341 958 0.100 0.800 0.822 1.341 0.983
Other TCDF A R T 3459.5 3628 0.000 0.00¢ 0.000 0,000 0.000
12378 PCDIE 2.6 42.0 5.8 415 0.050 1.480 2.100 L.641 2.0
22478 PCDE 387 110.7 9.8 89,7 0.500 ABAT L S5.360 | 49,885 44,85
Othzr PCIVE 0321 1m0 910.6 8012 0.000 0.000 0.000 0.000 0.000
123478 HxCDF 179.8 5788 2503 J3B.6 0,100 17978 {  SLEM [ 25.726 33,860
123678 HxCINF a1 2085 134, 7 152.3 0,100 DT 22454 | 13468 15,231
AI4ETH HxCIF 190.7 3907 €L 3343 0,100 19067 1 5097 ) 20,246 33429
123789 ML 4.13 11.5 1.0 10.2 0.100 0.813 1154 1.098 1021
Otther HxCDE 516 14874 863.0 6.7 0.000 0.000 0,000 0.000 0.600
LEETB-HpCDF 505.6 1612.3 G4%.2 9224 0.010 3.056 6. 123 6.492 0.1
L234TEI-HpCDE 107.8 228.6 131.2 155.9 0.010 LOTE 2.286 1.312 1.556
Other Hepta-CIYE 4524 115.6 6022 90,1 0.000 0.000 0.000 0LO00 6,000
Qcta~-CDE 363.0 | 3924.8 692.7 1726.9 0.001 0.563 Jooas 0.653 LT
TOTAL CDF 3,544 11,904 4,590 6,413 5.9 a2 14 | ldd
TOTAL CDDCDE A846 | 16,180 | 6,350 9, 125 103 Q5T 150 (]

& ngldscm = nanogram per dey atandord culbie moter, Stancnrd comdithons are defined o | st nod 68° F.

k'Ithnh‘ﬁnhuwﬁc'Hkuuthﬁwunnnancwh'CknnunhmnutnmthuwCHnﬂhnmguntnfhdudhumlSnnﬂHQw
hmﬁmnmnnhmmlExchumqu:uMIKMknuwuunnd‘Huﬂnhnllﬂuumpnuunhu Inteseoaitiomall T

hﬂununﬂn(nfﬂuuh:Annunuunuwkﬂhrlﬁcunphuxlnﬁuuuxun(MFKMkndmuwnndﬁﬂn%uhniﬁﬁnumpoundhu Report No. 176,

Auguae 1988,
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TABLE 243, CDD/CDEF STACK G

A CONCENTRATIONS AND 2378 TOXIC EQUIVALENT STACE (348

CONCENTRATIONS ARDFUSTED TCO 9 PERCENT O2 FOR CONDITTON 3 INCORPORATING
THE TOLUENE RECOVERY RESULTS:; LENOIR MEMORIAL HOSPITAL (1990)

CIONE . 07 | funted o F percent Q)
oy STHUETRET TN B IRUN 9 FACTOR - FWON T Lo | Wi e T AVERAGE
DIONING ‘
2378 TCDD 2.3 3.7 34.2 Il LOOG | 24300 [ 34710 | 34208 31074
Other TCDHD 289.6 8 4548 380.7 0.000 0.000 | 0.000 0.000 0.000
12378 PCIDD 153.9 179.9 173.4 169.1 0.5001 | 76.936 | 849.943 | 86712 54,550
Other PCDD T3 692.2 639.9 701.8 0.000 0.000 ]  0.000f  0.000 0.000
123479 BIxCIDD 174.3 182.0 136.5 164.3 0.100 17430 ) 18208 | 13,651 16,028
123678 HxCIID 1915 1578 134.4 1612 0.100 19085 | 15778 | 13,442 16. 124
123789 HxCDD 406 3676 1 353.3 3748 0000 | 40262 | 36760 | 35,333 37.452
Othesr HxCI 12475 B86.6 10098 0.000 G000 | 0000 0.000 0.000
1234678 HpCIDD 1130.4 000 8276 0.010 11,308 7.523 6,000 8.276
Cither Hepta-CDID 1085.2 5026 T2 0,000 0.000 0.000 1 0,000 0.000
Chezta-CID 1103.3 5554 350.5 56,5 0.001 1,109 0.595 0.391 0.607
TOTAL CDID 6,575 4,938 4,907 5,273 190 204 190 195
FURANS
2378 TCIOF 131.3 175.3 152.9 153.1 0.100 13126 | 17529 | 15.286 15.314
Other TCDF IBOND | 3002 | 3624.2 3564.5 0.000 0.000 [ 0.000 0,000 0.000
12378 PCDF 401.6 6.0 4252 404.3 0.050 WOEL | 19301 | 21060 W25
23478 PCDF 630.1 506.5 741 5716 0.500 | 315038 | 253243 [ 249.066 285,782
Other PCIF GEITL 47655 | G087.2 5796.6 0.000 0000 | 0000 0.000 0.000
123478 HxCIE 258 1306.3 | 1439.8 1668.3 0000 | 225871 [ 130,631 | 143,97 166.827
123678 HxCDF 13760 0 4857 9182 1045.6 Q000 | 197,596 | 848711 91,500 104,562
LMETH HxCIE 1267 | T $13.8 Gt 4 O.000 [ 125475 | rnas | 81980 Oub. 679
123780 HxCLE 121.9 g 105.7 106.1 0,100 12.189 9.463 | 10.167 10606
Crher HxCIE TOS2.8 | 41983 | aasy 5248.6 0.000 | 0.000 0.000 | 0.000 0.000
L2ETI-HpCIE QOIS [ 38T | 29481 546,46 COW | 90735 | 33871 39.401 54.696
1234 THO-HpCIF 1419.2 490.7 | §51.1 820.3 0.010 16.192 [ 4.507 5.511 8.203
Qther Hlepin-CIDE 64650 | 21524 [ 23655 36711 0.000 0000 | 0.000 0.000 0.000
Octa- 1 1723.3 B30l axra B34.5 0.001 1723 0.353 0.427 0.834
TOTAL CDIE 4,056 | 290 25,958 30,308 G546 631 698 762
TOTAL CRDDHCDE 48,610 | 27,85 | 30,064 35,578 47 435 368 956 |

o ngldoem = nanogeam per dey standard cubic meter, Standnrd conditions are dholimod as 1 aton and 68 I,

b North Mtluntic Treaty Ougamization, Committes on tie Challenges of Modern Society. Pilot
Lnformution Exchange on Dioxine and Related Compounde: Internationnl Toxicity

Methods of Risl. Assesment for ¢

Augnm 1988,

)

Py
264

Study on Intermntionsl
Equivalency Factor (1-TEF)
Complox Mixtures of Diowine and Related Compounds. Repoet Na. 176,



3.0 PROCESS DESCRIPTION

3l FACILITY DESCRIPTION

IxnmmhuhmmmumjaﬂK{0$pMﬂdiﬁ:ﬂﬁﬁﬁhhmmlhmmpdmdIkmmncdlhn]{hunmmulﬂmwﬂh

(hmmﬂhma.’Thmznnwd(nMdesuﬂlncnuw“nmw<ﬂvﬂﬂﬂ):mtthm;Equnvls.lllanh14¢W943
manufactured by En Wmnmnnnanhﬂ‘lnunlnljlﬂMHNWsllumulnnwmmldslwmfltwwvy.iwuvwnSL
ﬁmmhﬂwm,whmhmuhmwmnhdlll”ﬂhlnaGMMMLHMMWIumlmmhrm.MWMHMH‘MMI
feeder. Ash is removed manually, According to the manufacturer, the design feed rate
15 145 kilograms per hour (kg/h) ( 5W)pUMHdN|MJIMMMTMh/hMDﬂM”NWMﬁ‘Nﬁhiih@ﬂﬁmg
value of 8500 Bru/lb. Waste heat is not recovered from the stack gases of the MWI,

mnd.h‘nmsIMJ&NMi{nnﬁmrﬁmﬂumﬂtmlcom¢nmlde¢ma.1FQamm:3m1iﬁ:asmhmmnaMM:ofthﬁ:MIVVL

11m2puimuuwv00nﬂﬁmmmom.Qanﬂmarkmm;meﬂhumm:0f£h854mﬂmm:mmHMHﬁwﬁmﬁ)
(136 cubic feet [€])) and npmwﬂhmﬁin:ameMTOMMmLmhr(9Muwmmhahﬂlnmmd&..A.nmmurmbgmsu
fired auxiliary burner in the primary charber ris used to preheat and maintain the
chamber temperature above about 540°C (1000°F). After the first two or three loads are
charged, the burner is not needed again (under normal o operating conditions) until the
burndown period. Waste is fed into the primary chamber by means of a mechanical
hmmmmuj%amn&ﬂmmmﬂng:ﬁmmenmnm¢Mchim:muummmmylmmmmmL

Jm‘Hmmmrawmﬂthe'Mﬂmymmmﬁmnaimuﬂmapnimmmy'chamﬂmw'&Mf:u&wde»cmmmmolthe
frequency of charges. The timer setting can be varied, but is typically between 6 and
10 minates. qﬂm.[dln.qu%dN“nnlwnmleMﬂyllIim:WMHWW'%MWWMM(NUltm:mﬁﬂmnilp%mmﬂim
pushed when the time since the last charge exceeds the time r setting. Pushing the "start”
hmﬁﬂmnlmm&Mf:th1immm-¢ywk-:wrmmmphmm:pmmsthm:nmmltusmammmmrmmmde;wmhwn the timer
cycle is complete, the ram activates. A controller locks out the ram when the primary
chamber remperature exceeds a setpoint, The timer cycle is reset when the temperature
falls below the setpoint.

The secondary chamber has a volure of 0,85 m® (30 £ ) and a design gas
retention time of about 0.4 second. The gas-fired awxiliary burner in this chamber is
activated automatically when the temperature falls below a preset level. This chamber

operates with excess combustion air,

IBS219 3.1
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Combustion air is introduced into the primary chamber through air ports in the
rhmnhl‘mnl'Tmammpmﬂ$amrMMmm3£HMﬂumwmmsmmnlﬂjﬁmdfw[ml)w
dhmmmmﬂm,VJﬁcmmiﬁihmJ‘mbome'HMﬂkmmuthpammispmmed[mbmmmliﬂknn(l ft) apart arownd
the hearth (except for the space for the ash door). Additional combustion air is added in
1hm:ﬂamnepmmm‘lDWMzhmmmmmhmnppMﬁ$1mm1airtmlboﬂhlbm:pwﬂmmquﬂmmmmmmrmnmlﬁhw
ﬁmmnepmmm.‘AkmmmummMywmdhmmmhmemkmmeN'Mthm:ducmﬂm»ﬂmaﬂminmmqwchamubmmiﬁ
KMMHMMmMMﬂwo‘nmﬂrhm:ﬂowrto:MboutZuipmmmmnmimfmdmm:m:mmanlbmwmdﬂuwhﬁwvmhm:mey
apen. A damper in the duct to the flameport is automatically modulated based on the
mammmmmmmre1mltheswwxmummqwchmmmber.‘IhmsrnammmmMmdmkmwmmu'k;pmmmmdb¢chmmmﬂwﬁhwn
waste is charged to the primary chamber. It gradually opens as the secondary chamber
uulqmuhnuxw11m1muﬂ¢&,amdlnznmauTm.M)thﬂqpﬂWﬁﬂMW%dkmmmlpmmmmonxmstbmzmmwwmnmmmre
decreases.

1ﬂm3Hnﬁnmmyvamﬂlmmmmndmrylﬂmmmmmn'mmmwﬁxmwnxnpw'atuummdnm'dhdnpmd‘by
adjusting a set screw rather than a calibrated dial. Therefore, the new setpoint is not
known until the burner turns on or off in the secondary chamber or the ram is locked
out in the primary chamber. Achieving the desired setpoint often requires adjustments
dkmﬁmgsmmmmﬂjmﬂumgﬂng1qmﬂe&

3.1.2 Waste

"EhmmwmImmg'mmume<ﬁum"gmmmu%dnmﬂh&e)iﬁItmsmmmmtpuwuﬂhﬂntmunmpommmm1mfthe
waste stream. The h0$pMmd:MﬁoWburms"mwdlmmgf'%MMﬁ:bmgy'mmdlﬁmmuuyﬂkmmg wastes and
JMMW.]mﬂlhﬂ%lﬂmmnnnmmﬂmmmWmmm]WMNHWV&“HH@MHWNHNMWHL]Muﬂbm%
nmmwmﬂmxbo@b'ﬂumd&,wwmtm”smmmkmnrHHMmﬁmhm:mmdtmeM'mmmmmkhm;romwm‘wmﬁnmh Orange
bags ¢ mnlau1hﬂunauuy*wam.@,pxnudnh¢vLms1|alhmsbmwm»mmmned1<)muhunmm&ndlm
stocks of infectious agents and associated biologicals. Sharps are placed in either red or

almost clear plastic containers. Small amounts of pathological waste, chemotherapy

waste, and outdated medicines are also incinerated. Cafereria waste and cardboard
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boxes are separated from the waste stream, compacted, and landfilled. Coffee shop and
lounge waste also is supposed to go to the trash compactor, but some of it is incinerated.
3.2 PRETEST ACTIVITIES

The objectives of the pretest were to identify any necessary equipment repairs
or modifications to accommodate testing and to determine whether proposed operating
conditions could be achieved.
3.2.1 Equipment.

Two equipment problems that would affect testing were identified during
pretest activities. First, there were no sampling ports in the original stack, To
accommodate testing, the spark arrestor was removed from the original 4.9.m (16-ft)
stack and a 3.7-m (12-ft) extension with sarpling ports was added. The second problem
was that temperature controllers/monitors in both chambers are biased high. The
incinerator manufacturer’s service representative checked the calibration of the
controllers and determined that both were biased about S5°C (100°F) high in the typical
operating ranges. The equipment was not replaced because the actual temperatures
would be monitored during testing with new thermocouples attached to a data logger. In
addition, the bias would be compensated for by setting the secondary burner setpoint
namummmummm‘om‘Hm3ammuroﬁpmumﬂ.mbmmWﬁiWW?tﬁﬁMWTﬁ»mhhwe the desired temperatre,
However, as indicated in Section 3.3, after testing was completed the actual differences
were determined 1o be about 16°C (60°F) in the primary chamber and 71°C (160°F) in
the secondary chamber.
322 Proposed. Test Condition Trials

Three conditions that cover the potential range of operation for this type of
incinerator were proposed before the pretest and a fourth condition was developed while
onsite. A short trial of each condition was performed during the pretest. Based on the
trials, one of the three proposed conditions was revised for the actual tests and the
fourth condition was discarded. Table 3-1 lists the proposed and final test condition
parameters. Observations made during each of the four trials are presented below,
Creneral refuse was burned during the trials, except as noted. The temperatures
presented in this section were estimated by subtracting about §5°C (100°F) from. the

temperatures displayed on the control panel. These ternperatures are presented because

o
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it was believed during the pretest, based on the calibrations from the service
wmmmmmmmhnﬁvmvthmmtth'mwmm:ckmm:mmlmm:acmmmlmmmummmnm1mw However, as the results
in:&wwﬁomIBJNindhmmm;IJm:awhmdlthrlul¢Mm\wemﬂZHTTI(ﬁIWW):mmd‘?T%?tUNMT%ﬁtﬂnmhm
punmnvzmmﬂm“1nuLmy«hanww&‘mmpmemﬂm

3221 jﬁgmmmmgle.'Tbn:pwmpm-mdtLxmmmmhmn]Iopmwmmwmgpmwmnmaunﬁvmmmm
<demmm1ﬁmwdJHM£m'w+Hnfnmqmmmlmﬂmmywd>mndma]mmﬁl$ﬂﬁ0ﬂdey4ﬂmmwmmmrbmmmmmwmmmmﬂnm
temperature, Wkn'ﬂmm'uiaL1mm:fmmnwmm55mmhmummlmmmmuaMy”by]mmmmm%;[he'h&anflwmmxml
every 6 minutes, and each load contained about 14 kg (30 1b) of waste. The secondary
chmmmberlmmmmmrﬁeqmwhm:mmm.mdﬁmnmﬂlmwttmw'HMﬂtmuwmn'MMnmmd{mniumjmMTdmtmﬁHmmwlmmﬁ
than 1038°C (1900°F). Nine loads were charged hnfﬁﬂ1mnMrmtes1dumim@£thm;irLaL

Peak secondary chamber temperatures were lower than those for the
Ckumﬁwhmullﬂ1rhu;mmd‘ﬂm3kmummn'couhdlmmtnwnHMﬁin1mm:semmmhm:mmwmmmwNMra1mi[he
secondary chamber. The temperatures climbed between 55° and 11 LL0PC (100° and 200°F)
in the 21 nlnumumdmumr@aﬁhnehamgm,ﬁﬂulwmﬂdWyﬁn‘Hm3xmmm22lmimummm<mmd<mmmﬁnmmmﬂt0
fall at a slower rate for the last 2 minutes before the next charge. The temperature was
mnmkmdhrahmmnw@ﬁﬁWCW(rWMTﬂTlvﬂmmr‘iilhuﬂm was introduced. The average temperature
1hmnnw1ndﬁm1ﬂmmmﬂmg;qwle'nul.wamrlmhyhth as the trial proceeded.

Average primary chamber temperatures during each charging cycle increased
m;ﬂm&mmmummmwedﬁd,QMmm%uﬁmlwq)bmhmmwlpﬁMmmyEﬂMlmmmmMHnychmmmmw
temperatures.  After the last charge, t the primary chamber temperature exceeded the
secondary chamber terperature for more than 2 minutes.

3.2.2.2 Condition 10, Ihm]ﬂmm%m]tnnmnmnllmm* iting parameters
consisted of frequent charges at less than n design rates and a high secondary chamber
burner setpoint temperature. For this trial, eac h load contained about 9.1 kg (20 Ib) of
waste, and the ram was again s activated manually every 6 minutes. The secondary
manﬂmarkWMTMM'mEUMmmn'Wﬁmzmmmﬂﬂmed_mnlhmm1mm:tmummm“mmmﬂdlMMnncmnammﬂcﬂTiu;mhmun

1093°C (2000°F). Five loads wer re charged in 24 minutes during this orial.

Secondary chamber wemperatures increased less than 110°C (200°F) after each

charge, and the peaks were always less than 1065°C (1950°F) (and less than the burner

D ity
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setpoint). Even though the burner was always on, the & lemperature fell steadily from the
peak until the next charge, fust as for Condition I, Temperatures fell to an average of
mbom&!%i?%?(ﬂﬁﬂMWTﬂlmttheuSWWT(Mfeach<mmmnyr@;QWMMa Primary chamber temperatures
were always well below the secondary chamber temperatures.

3.2.2.3 Condition JIT. 11m3pmtmmmmmﬂ(}mmdhiomIﬂm1mpenaﬁn@;pmmmnmmmmmwwerw
design feed r |MW.muﬂhanuA]uwnt1]nnpwm|dnd.dlumwsm¢0wulrywmhanﬂm&rtmuTmu'wammﬁwm
temperature.  An attempt was made to charge 36 kg (80 1b) every 15 minutes, but the
hopper typically could only hold about 23 kg (50 Ib) of waste, Therefore, the charging
parameters were revised to 23 kg (50 [b) every 10 minutes. For the trial, the ram eycle
timer was set to about 1 minute and the ram was activ ated manually by pressing the

mm‘”lnnhmnimwmqrIﬂhnﬁrmneﬁ.‘TTm:pmmﬂiom»ofthe:mm:mmmmw1mun‘mmnMMM$|mp¢mwNom10f
the secondary chamber burner was adjusted so that the burner would turn on and off at
about 870°C (1600°F),

Swwmde%wmmwchmmmdduﬂmgﬂmmmhh‘&%mmmmy<hmmww ternperatures
increased by 28° to | 3UW“HﬂMT’mmlMMTWﬁ»Mn1hm:31mﬂmmtws&d$wrsmmmlchargen The 330°C
(6D0°F) increase oceurred after charging a combination of blue bags (operating room
waste) and brown bags. This effect indicates that operating room waste has a high
heating value. VVmwm:fnmm|anlunmmmmwntmmxnm:abmnﬁmm;muhuﬂnkmmuimg*uﬂum:hmmmnme‘HMﬁ
mmqnmILmufthmwmam-m1thﬁdﬁmmmimywﬂumemrMMmpemuuma(”NDM'PMHFII)(umun@d
mﬂmm}mm:mudmmmwmﬁbmgcﬂmmmma The temperatures dropped back to about 870°C ( (1600°F)
in the 2 minutes afte ‘emmn]m&ak:mmdlﬁmmmhmwd:thhatwaaluwmﬂ‘Hmaxmmﬂ:ﬂhmmyu

IPmMnmry&ﬂmmmmmn'ummmmnﬁmurwsww&naHmm:mkmmmyxmmmMNand1mmﬁﬁ@;ﬂmmuuimL
Nearly all of the primary chamber | temperatures that were recorded were 55°C (100°F) or
more below the secondary chamber temperatures. Some of the primary chamber
temperatures that were recorded may be incorrect due to a weak element in the LOD
that made temperatures in the 1800's look like 16007s. The weak element was a problem
ﬁmr&uhmeqmmmn,mimh;a5\weﬂﬂknm:ﬂrmwm_nm1MMmmldhmhmgItm:ﬁmﬁtrmrloflkm:enmmﬁhmmﬁ
Lests,

3224 Condition IV, A fourth condition was examined to determine whether

)

|ummmmm1m“mmmnu«hu1m“teupmanlw could be maintained by charging 23 kg

(”’””fwﬂ‘]”[”mmudUNWH%PﬂMﬂmdMWhhlmbﬂ burner setpoint temperature at
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2000°F. This goal was not achieved. The results of this trial were similar to those for
Condition I except that the average primary and secondary chamber temperatures both
showed a steady rise during the trial. After 40 minutes (and 6 hours since the start of
the first trial), the primary chamber temperature exceeded the lockout ter mperature
(about 1024°C

[1875°F]) for the first time during the pretest. In addition, while the ram
was locked out and for 2 minutes thereafter, the primary chamber temperatures
exceeded the secondary chamber temperatures.
323 aelected Test Conditions

Except for the change in the charge size and frequency for Condition 111, the
three proposed conditions were selected for the actual tests. All three conditions were
«MﬂmmmanaMwllnwhwlhmhuhh=lhwmwluulﬂmrlth%,tnm,au Hmwlxuﬂ<mf(hmudMi0n]FV:memwmb

temperatures in the primary chamber could increase over time and cause the ram feeder
to lock out before the end of a 4-hr test. During the trials, a temperature spike occurred
in both chambers after each waste charge. The magnitude of the spikes varied
depending on the characteristics of the waste in each charge. The trials also showed that
the secondary chamber hurn«xmmmﬂklmmmﬁnmim:nrnhﬂknmnnlmmmperaﬂmmtc%ﬁﬂ?T%?
(L600°F) but not 1038°C (1900°F). The fourth condition was discarded because the

m»dnnw¢1“mnnﬂlxhnthhw-hmi[mndluu1ﬂ
3.3 PROCESS CONDITIONS DURING TESTING

The primary purpose of this source test was to characterize uncontrolled
mnnmmmmnmimmmn;mm1ﬂkhuwgmn¢rmﬁﬂmlhdﬁVIlmmmwrﬁlrmngm<chmmmwmhmgmmmmiNMMm& Three
ermission test runs were scheduled at each of three conditions for a total of mine runs.
Howewver, two runs (Runs 4 and 5) were repeated due o sampling problems. The
pmwmmrhhmhnKhnr1duqmuﬂ’Mwlmdhm«hwumuwﬂmmdmmmmeﬂmHmuulmnmdmd
metals data were invalidated. Process data for Run 5 are not presented because all of
the test data were invalidated, The target and actual operating conditions for each valid
lest run are presented in Table 3.2,

TTM:pmﬁwmmywmuanﬂmmrtenum&nMwmmzoﬁmmmVWMiatmmmzLhe:mmmmmiaqyctmmnhmw
temperature during all six runs with a target charge rate of 136 kg/hur (300 Ib/hr). In
iMMiNMmm,al&mnm&:po@mttmmwmmnuﬁhﬁ:mmdlﬁkmmmm;mﬁMn'ﬂms1mmm<ﬂmmqy2cm1thmmwwtmm1the

Chﬂnﬂﬂglﬂﬂ?mMﬁ]ﬁWuM%ﬂl(lNl“uWHyﬂm,pHHhuy(] imber temperature exceeded the

N

Yy 2.6
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setpoint (1024°C or r1116%C [1875° or 2045°F]) and | locked out the feeder ram for the first
mmme.‘Tkmnmemmmnm;conmhnmwd1xlhmdkmmmttmw1%umgpetkmﬁmmﬂw'ﬁmnmxﬂmm'ﬁmmalmmMIthe
testing was completed for the day. HAmﬂmmmm;mmuv-eapechﬂhycmmnmmmn1mmnMQgLheiﬁmm:nmm
because the setpoint temperature (1024°C [1875°F]) was too low. On days when the
mmﬂmwmymm$wm§91Mme(WNmemJ1m9|mnlmﬂmdnmlvannm*mmnqumuwmm
Clearly, t Hm=lm4nhmgwmummzmjthm:mmmWw1ﬁlumﬂmﬂ'mmmm1&MNunmmmmmmlvdmmmIIM:GMmMyu
charging rate was specified by the manufacturer.
Hk@lnmrﬁhumWMIwswwwnﬂm:ﬁmTchammummﬂﬂthMrtmEsmhmpunﬂed
mnmngﬂMﬂnm&.Hh@lmm=wm,mmdthwm1MIﬂnIMMAMMwunshmmum:hhmﬂ;MM@w
wmniwm%mwkmnmtmptM3mmmﬂm%imummmmm Charging the incinerator was not
delayed until the sampling equipment was re; ady because it took several charges (30 to
60 mimutes) to increase the temperatures from L preheat levels to the operating range.
fﬁumhermmmnm;pmwper&mﬂﬂmnmion1mfthejiN:lcmmWhmmmu&&mmmmﬁ0m1mmmmﬂmm:nmmuhfml
temperatures in the normal operating range,
ﬂTMﬂmehmmmnmw1mp¢nnmmggpammmrluum|nmmﬂmmnmjmkmﬁnm;wmch1Mmm1mu1wwwn3whﬂ
charge weight, charge frequency, type of waste, primary and secondary chamber
temperatures, and the percentage of time the burners were o, In addition, natural gas
meter readings were recorded for some runs, ; and the ash was weighed after each run,
TTm:wmmmmmmummmﬁ:mmd1inmm;vdmmnlbmzbmwmmwswmwnﬂ(anmmnﬂxmcmwdedleveryJN)smmonmm
vdﬂnmm:dHMIkummn;mﬂmwchﬁawwmwlwmnmmulmmummﬁw.4Humpunnum”uw@n*IMQ
recorded manually as a backup.,
ﬂﬂuﬂtmnmm&nmnufmikmrmhmmsllmmml4ﬁlxmmsbam&d<wnlmmzrmmnmalhvwmmmnimd
values because the data logger dmﬂnutrmenﬂwlluqmwhfduxupllmmwrmns.Mﬁwmwvwnlim
manually recorded temperatures had to be corrected for the bias in the temperature
monitor/controller. The correction factor was detert nined by comparing the marnually
rmcomdedwhnmmmmﬁwuwwsﬁmw]Rxmx9’mdﬂnwhmxmmmmmmmmmimngtwnmmwnﬂxmmﬁwmmm:mmmw
recorded with the data logger. fﬂﬁsmwmmuﬁwn$WMWMHmﬁFWMwaamjmAnmdMy
<dMumbmrMnnpﬂnMummwwwn.hwmmd«ﬂnmlIIWT(ﬁOWﬂHmmﬂ?K%Z(mmWTﬁlmmm
respectively, It was assumed that the biases were the same for all of the runs.
ﬂnmw‘qmd.nmrLhe;mmmmmkmﬂcmmmmnhwg;xmwummmensawe}pnmmmmmmﬂtm'TahmeE%i;

:muﬂdeLmenﬁckmmmmwanﬁﬂm:pnmwmspmnunmh[ﬂwhatmumelmewdeMMimgeHMhhmm
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run are presented in Appendix B, For all runs, there are discrepancies between the
results of the data logger and ma mual observations of when the secondary chamber
burner was on or off, The major discrepancy occurred during Run 6. The data logger
Shmmmmﬂwhmzbmrnerixihm:oﬁfﬁmmmlﬂ33m51mv13&%%?buﬂxmmnmmﬂ1ﬂbmmnmummnﬁ(ﬁmmﬂthe
setpoint) indicated that the burner was on for most of this time.

Tlnpmauuwpu%hwdhwmmanm«ueamWWJthgmﬁmﬁﬂHMmeh'iﬂ
Each temperature spike corresponds with & A waste charge. The time at which charges
cmmmmrdeEmewwmlhw“ﬁck:muu%mHakmmgwhm:umnﬁid¢1mftthM}mmm;0f¢muﬂnﬁmmmmu
HJMNIMde‘mmmxmmhmﬂmmathnmm.nnihm.Mqummmnycmmmnhmw:mmﬂmemmmmwdimlﬂkﬂﬂm:B{BﬁMW
each run. These residence times range from 0.30 sec for Fun 3 to 0.36 sec for several
runs, and the average over the nine runs is 0.34 see. To caleulate the residence time, the
¢ha Mnmmemmmeuhwdubeﬂmnmw.MwsumkngMWWTWMVWMMhmmm<wumAmIMm
the difference between the average stack and se econdary chamber temperatures.

A sumrnary of each test run is presented below.
331 Condition,

H%mrthmiﬁnﬂ:ﬂmmmirumm,the1mm@mm|ﬂmmmﬂmmAHMmzmmm;14]&31ﬁKlMiﬁcM“mmmka
wvenyﬁinmhnmmm‘(EmﬁlqhﬂmrLWDDltw%ﬂ).'I%msmmqmn:mwmnmdmmy«mmumbmm”burnewxmmpmimt
temperature was 1038°C (1900°F). Figures p 32 through 3-4 present the temperature
profiles for each run, Each of the profiles show the primary chamber temperatures were
often above the secondary chamber t temperatures.  Furthermore, as shown in Table 3-2,
the average primary chamber temperatures were above the secondary chamber
temperatur @mlcm‘WMMMi]‘mndl“.Ihmkmmmmmmmlmbmmu;umeKmuurqnnmm'mEKMmm:Mmalmmnmmm
mnlﬁ'uulﬂ.mmn.mvm]dhhhlmwmnnm,ﬁmwllmnlhmiprluv'»rmMHmmmkimg|mmmmaﬂdeurmMgammvow
&WRMLTMWWMMEMMmmwmmwuwmmMMMMmem‘%mmmmm%mdm%
the three runs are presented in the subsections below.

3301 Run. Ll The first load of waste was charged to the incinerator after
about 15 minutes of preheat, Charging continued at irregular imtervals for the next
2.5 hours. ﬁu:ﬂﬁm'MMn&.ﬂma:ﬁmn4qmﬂetﬁmmmrvwm5mﬂﬁmmmmﬂfnr;ﬂmmwtﬁh&lmdmuhmm;amd
mmmﬂmrchamdmgalabmmt14Hm'rhmwm-(ﬂl“w< harge) was begun, No attempt was made
to reduce the cycle to exactly 6 minutes because t the dial on the timer controller was not

senmhiwwtmmwmgh‘M)KnmkmzmmmhIiquxmﬂmuzmdunMIUanh
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Table 3- !'HmnWMijasRﬁwmwweTnu”mcwume,41|mmw

!

Stack gas conditions Average | Average gas
flow average | secondary residence
R rate, temp., chamber tirne in
No. acfm 3 ternp., I secondary
chamber, §
1\ i )

1 4421 1289 1767 0.32

2 4493 1341 1831 0.31
3 4811 1341 1783 0.30
4R 4277 1282 1770 0,53
SR 4460 1312 1783 0.32
6 | 4017 12354 1660 0.36
1 4092 1312 1680 0.36
8 4198 1268 1641 033
b 4138 1289 1658 0.36
Average | (.34

(m)ﬁﬁmmmmwnmﬂwm“wdml»umwﬂmwrﬂuﬂﬁ econdary chamber
wmﬂnmmm‘nllb'»mll(TmﬁtliululmumMrudeNlms
follows for FRun 1:

]Mmum@hm(MHWNmMmmmlmﬂl4MHU
(4471 actm 17T 4 460k

322



IMﬁmm'Hu'mn|1n[fnm&nnmsmmNngﬂbvsummmhmy«kumﬂnxlnuﬂerseumﬂnﬂ
h&mmmmmﬂmwe‘wwm:mdhmmﬁdiﬁmnmxmmmm‘WIslmvhwvchM)km:atmmm:IHQBWC?CmmmmﬂF)Km‘abmmt
1038°C (1900°F). However, because the bias was greater than expected, the actual
qummMHJMmmmmmﬁxumﬁwwms1ﬂmmnt][HﬁP(?(l&SOWF}.'Thﬁ:prhmmrytﬂmmmmmu'mmmmmmwmmre
setpoint at which the ram would lock oul was not adjusted because lockouts were not a
problem during the pretest. According to the display on the control panel, the setpoint
was about 1T085°C (1985°F), the value recommended by the incinerator manufacturer.
However, because of the bias in the controllers, the actual setpoint was about 105290
(1925°F).

Emissions testing began 2 hours after the ram timer was adjusted to
6.3 minutes, or nearly 5 hours after the incinerator was turned on, By this time, the ram
hm&labmunﬁykocked‘muw1mdcelmwmamma(M?hhﬂntmnmpemanmem.nl1h¢ primary chamber
Lockouts continued to oceur frequently during the test period, which resulted in an
average cycle time of 8.4 minutes and an average charge rate of about 100 kg/hr
(220 b /hr) during thkmﬁlpmmmmd..Admmmuph‘HM&FWMM‘Wﬂs1mmuhmup¢ 136 kg/hr
(300 b/ hr), the testing was not suspended during the lockout periods because the
incinerator was operating normally, However, after the test it was decided that the bias
in the pnnumy«hdmﬂmmleummuduuv|munmul1mmthwahwem1wmmmmiMﬁdkmlhe
frequency of lockouts. Therefore, as indicated below, the setpoint was increased during
Run 2.

Mhma%ﬂwawmhMammM@m"meWMWHWMImw"1NMM Five red bags,
one blue bag, and numerous sharps containers were apportioned to the loads during the
first 2 hours of the test. None of these items had any noticeable effect on the
ternperatures. Cither charges that did cause large temperature fluctuations had no
distinguishable characteristics,

3.3.1.2 2

e Waste m"m'dhdumal‘uzmbmmm‘h%lqgﬁﬂmm%m:{30]muhﬁuuﬁmﬂwﬁmr

2.7 hours before emissions testing began, At about the time testing was starting, the ram
hmdmmd(mwlammlathmphmm'mmghmmmradWMMMmﬂIh« set screw slightly to increase the lockout
mmwmmnﬁmmrmm‘ITMS}MMMMNMMN&vwmsrepmﬂﬁwd11mﬁMm;$ubmeqmﬁmmIkmmmmmtmeMmmsﬂn‘HM&ﬁhﬁl

1.5 hours of the test. After the third adjustment, the lockout setpoint termperature was

JBS21S 323



about 1121°C (2050°F), This setpoint was not adjusted again during any of the
subsequent test rins,

The frequency of lockouts was much lower during this run than dur ing Run 1.
As a result, the average charge rate was about 1P¢lumﬂu'{Bﬁﬁjmuﬂmju&umjthmzavemm@a
charge frequency was about 7.4 minutes during this test.

One of the highest secondary chamber temperatures s of the day, 1281°C
(2338°F), oceurred afte ler a brown. bag full of blue sheets was charged. Later in the day
the temperature reached 1282°C (2340°F) after a bag full of yellow cloth (either gowns
or sheets) was charged, %mmﬂﬂhhm'hagidndlﬁwlbmﬂhlmmhin*whmlwm@u“uhwqmwlvnnn
‘bnmwmlhmqmwﬂutmuymmmtthe'dmy,hmmlmm»ohmerwabhﬂﬁfﬂmmzom.uwmmmnﬁmurw&

R W N

-~

Waste charging began after about 1 hour of preheat. In an
effort 1o get as much of the test complen ed before a lockout, this run began about
35 minutes after the first charge, Almost 3.5 hours of the test were completed before
the first lockour. Three heavy loads, about 20 kg (45 lb) each, of frozen pathological
waste a &mwhlwwdtM3ﬁm1kMkmnu]WWINMNWWNNHMHMG&Wm&MHmﬂbwmmﬁnﬂJW and
1.3 hours into the tes L. Primary and secondary chamber temper atures dropped to 673°C
(1244°F) and 824°C (L515°F), respectively, during this time. During this test, a bag full
of blue sheets did not cause the temperatures to increase more than other charges.
Ehmmmmm‘nmhmm:pwedmmmhmmmmlforlbmtwmm:mfthmtdmym The only exceptions were one
SanUIﬂhmzdwm;1MmM‘mmmﬂHHmdlbmgs,mnmlwwm»Manmscmmnahmwnh

3.3.2 Londition 1T

For the second set of runs, the target charging rate was 9.1 kg (20 In) of waste
cwwmqrﬁ»nmrmnﬁmtﬂklhﬁg%ﬂ'Ummﬂ]bykwlm:mmdlmm&tmnwm secondary chamber burner
setpoint ternperature was 1038°C (1900°F), Again, because the bias was more than
zepected, the actual setpoint temperature was about 1850°F, Natural gas consumption
averaged 32.2 cubic meters per bour (m®/hr) (1,140 cubic 4 .m.]pﬂ]lun|l|1"hljidnmnug
runm4¢,4mh.ﬂmg:mmdli\mndlﬂmsHmmmmmrvnu;OMIamwmwwnmga(Mr94]m&nmmmtmmiim:thmm
during three of these rans. NMImHLMWM¢1dFMmP|lHM.«1P|!HHmHH£$Ihﬂ1hm:$mb$wcﬁ0mm
below.

3320 Rund. The first charge was introduced after about 25 minutes of

preheat and testing began about 1 hour later. One lockout oceurred after 3 hours of

TBS219 3.24



testing, The charge before the lockout contained a 12 -lb sharps comntainer, This
container did not necessarily affect the temperature because similar containers had no
Such»wﬂmmimmn«ﬂimm‘davd.'Whhstwmtmmm;comﬂhmmmd'mn:SanmmmMm:mmdim:mwpmawad1muu
mmﬂhmzﬂhothOMngg1umd]mmdwnwummHMAMHmhxmmnmmﬁ&wd:a]ﬂ@ﬁmmjpmmmmmuqmﬁcﬂ“ﬂm&wwmﬂw
stream than on other days. Housekeeping personnel indicated that this mix was normal
for weekends because there are more visitors in the patients’ rooms, and they buy food;
the murses have 12-hour shifts on weekends and are o nore likely to order out for food:;
and less surgery oecurs on the weekends,

3322 RupdR. This run began about 40 minutes after the invalidated Run 5
ended. Even though waste had been charged for almost 7 hours before the start of the
test, the ram locked out only once during the test. The average charge rate during the
t~;\hM;ﬂ‘kF¢hI(MH7ﬂm”HD.‘WMNM'WdH]HHHdHHIbMMWthplcmﬂm.'WMHM:MMﬂ”kMME
tmmmmmndghmmrkmnyﬂsmmmym1mmmmMme$1ﬁhb1mw777ﬂuhwmmmmmn¢r|]{|MWZFVHh/monmmhmmﬂ)
had no distinguishable effect on the temperatures. The highest secondary chamber
rmmmmMM@(mﬂm'mmvIH“N”{”H“”ﬁ”wm»umU¢wlEmradnﬂwmtmgmmmummmnﬂw
room waste was incinerated, This charge contained a brown bag full of blue sheets.

3323 Runé ). The incinerator was preheated for about 35 minutes. Waste
'wms¢Mmmmd1Mrmhnwn.!hmanmHnn ernissions testing began, The ram did not lock
mmmtmmNWm;tmwlxmm.'T%n:mvwmmm"m%hm;m,:mUﬁwwmyEmikg/hw1KHM)lb/hr},mmdlﬂmﬂ&umnﬁmw
ram cycle was 6.5 minutes. The largest secondary chamber t temperature spike (322°C
EMWTWTD‘mccmmmmﬂ&mm&ralbw0mmntmm;ﬁmﬂ<mfth1<duawh.mwm‘rMAuuuj.m 12:28.

3324 RunSR. Thm.nunmw&cmn@mﬂwﬂaﬁ%rﬁhmu7”]HMHmhnu,um:mMunﬂ
mmmmnhmﬂuHWHQW%HMWWHmﬂmmeUMMWWMWNNWbWHWWWWMWthmw vture
WEre IMMMHAHMMWM@HMWA'AH@JMMWMMWWUNANNWWWMWWMWWWT
hmwwrwmaﬂmnumvmmaluwmnIUM@WW]WWP F). The setpoint would not have been
adjusted again during this test except that about 30 minutes before the start of emissions
testing the burner shut off at about ¢ 10100 (18S0FFY, .AmeMMZﬁMMH,1hW'thNHWH‘W
adjusted npward. Several more adjustments were necessary during the next 2 howrs
before the desired cutoff was achieved. After about 1.5 ) hours into the test, the burner
was cutting off at abour 1038°C (1900°F), and it continued to do so for the rest of the

test,
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This run was conducted after almost 8 hours of char rging, whereas Runs 4 and
6 were conducted after only 1 to 2 hours of charging, As a result, both average primary
and average secondary chamber temperatures were higher for this run. Primary charmber
temperatures were affected to a greater degree and they exceeded secondary chamber
ternperatures during most of the run. No lockouts oceurred during the test. The 3 average
charge1mﬂm:mmm;38]hg/hr(]SEFM1Whﬁu:mmdlim:awmf&ge1mMMqumm:mmm;6AtrnMMJMﬁL

Beginning with the last charge during the HC test in Run 7, waste was charged
at about 9.1 kg/charge (20 Ib/charge) for 1.75 hours before the Run 3R testing began,
Two mimutes before the test started, several small boxes and paper bags that contained
outdated medicines from the pharmacy were incinerated, Because the glass content of
MmemhmmwswmeIMghgThwlmwm»ldlcymﬁmmmmmm'ummmmnﬁmumalxmm:ﬂum.ﬂhln‘v?%'(]{KWTU
after it was introduced. One charge consisted of operating room waste, but the
,mm1md@q¢rhmHHNW'mmnpwnMurwcﬁd1mmthmmmnm3amnmhcnm{bu Two small blue bags and
ﬁww‘MTMHP11dlhdpm.mhjﬁdenmllm«mml&hiﬂ;dlwmnhnumIlnn”.duuurpllﬁ'xmn<mnuM|l|u)
unusual termperatre effects.
333 Londition I

For the final three runs, the target charging rate was 23 kg (50 Ib) every
]Mhnﬁtmﬂm$4KUM$h%yQM'KWWHI%VTW}L;mmd'ﬂmmtmmmﬁlﬁmcomdmwy1ﬂmmmﬂmmrbmmmmmwmmqwﬁrm
tmmummﬂnmwswm,&4WT‘(HdNP') The incinerator operated normally during all three
runs. Table 3-2 shows that aver rage primary chamber temperatures were 89° to 106°C
(160° to 190°F) higher than the average secondary chamber temperatures for these three
rmn&.iFmrﬂmﬂnmmnﬁ;&m;%igmmmﬁﬂhgwmutmqﬂnﬁhﬂﬂ:Mmmwg1hm:prhmary‘ﬂmmwmmmrmamqmmmnmweﬁ
mmMﬁmwhmwmunmmmmdmychmmbmWHMWWMMHP.mmnmhum1hw|umnmwﬂn[m
ommmMHMJSMnHHLrychdmdmmtmmwﬁnMUM2mmL¢m Figures 3-9 through 3-11 also show
that after the secondary chamber temper rature spikes, the burner maintained a minirom
ummmmnﬁmumwlmammwem:w¢3%3<KHMNTWTDamml&ﬁmﬁif(lﬁﬂﬂﬂF)‘lﬂalmmmlgmﬁcmmmmmmmmimn
‘dwvhmmwdih&ﬁinfUTn'ﬂﬂleiﬁﬂmﬂ»dmmeg1hm:ﬂmmm3rmxmﬂﬁmmﬂ1he.mwnnwdmrym] mber
burner was on about 48 percent of the time. Summaries of all three runs are presented

in the subsections below,

IBS19 326



3330 Rund. Waste was charged at 23 kg/charge (50 Ib/charge) for an hour
bwhn@lhmﬁ'UMMnm&tmnlmmmm“JDmﬂr@1%hrHMm:ﬂm:mmmm@anwﬂWMﬂhﬂrbunmw
setpoint temperature was reduced to about 870°C (1600°F), The ra i eyele timer was
also adjusted before the start of the test, When the ram was operating without lockouts,
it was activated every 10 10 10.5 minutes. Two lockouts occurred before 14:30, the time
at which all but one HCI test had been completed. For two charges during the test, the
ram had to activate a second time to clear material that blocked the ram door from
closing,

Thmm:nmnmdmmkmu%cuxMWW1llem@IhmHmﬂIllllmrnmdﬁ<nmmﬂwewllwﬂﬁlm
Between ih&ﬂ[)mmmlﬂﬂzki.omwywhreé<dmmqmm;mmﬂf:mmMTmhummm;hnamnid@mmhmm1mffhmmfﬂmw
the last charge was only 9.1 kg (20 b). Consequently, the average charge rate was
121 kg/hr (266 Ib/hr) and the ram cycle was 11.2 minutes for the total t test period. The
average charge rate was 128 lg/hr (283 1b/hr) between 10:12 (the start of emission

testing) and 14:30, During this time, Figure 3-9 shows that the secondary chamber
burner maintained a minimum temperature of about 857°C (1575°F) after the
temperature spikes. At about 14:45, the secondary chamber burner setpoint temperamre
was prematurely adjusted upward. After the adjustment the cutoff was about 1038°C
(1900°F).

ﬂﬂmstmphwmtﬁmmmmmhmyrchmmﬂmwrW¢mmp¢nmmuf:$pﬂm3cMMﬁng'MMﬂrmml(l310WC
IKNMPlljm«muH@d Eutlnmrmmmm1lhml<nmuﬂwdewwnmrluunllwnmunaﬁugr@mwn
Other waste charges had no distinguishable characteristics that could be correlated with
temperatures,

3.332 Rund. Before testing began, the ram cycle timer was adjusted to
about 10.5 minutes, and t the secondary burner setpoint temperature was adjusted to
about B60°C (1580°F), These adjustments were necessary because Run SR was
conducted after Run 7. After 80 minutes of preheat, the first load was charged to the
incinerator, MW”Me:mmm;mhmm@mm:ﬂ:abmmmilﬁIq%hﬂmmmm&(50meﬁﬂmm4mﬂwﬁmr]jlﬁImwmn;
before the test began. The only lockout oceurred less than 1 minute after the last test
was completed. The average charge rate was 134 kg/hr (296 Ib/hr), and the ram cycle
vmmﬂ@ﬂlanMm.AMAManhumelﬂ¢lw1h@hummﬂmwchwmberm“wwmnmmwmm

maintained at about | BAGC (1560°F) after the temperature spikes. Several charges in the

o
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last 2 hours of the test caused very little change i in the secondary chamber temperature,
the contents of the bags did not appear unusual. The highest secondary charmber
temperature spike (1263°C [2306°F]) oceurre od after a brown bag charge at 14:25. Three
«Mmmm“ummmmnﬁmuwmsmﬂkmm1m»nkmmu:ll77WC HZPWWW?}cmmmwwwd:Mﬁer*nmﬁomsJWﬂmummﬁimf

bmmwn.mmhzmmﬂbmmdmumﬂwmu*1hmp¢d

lma&mm:wmminglmmgmnm‘WTN:Secomdmwy1J||mﬂmmrbmmmmm:MM$mﬂmllmmmpermﬂnn&sernmgymmm
unchanged from Run & (860°C |]“‘NW1|),«U(IlﬁsmmmwmgMLEﬁgmreliJUL:almimhMan
Mwmunﬂum'mhﬂmml&W”W(JﬂﬂﬂﬁwwmnmmmmmmmhﬁMmtmaMmmmman*qMMa.WWW
dial on the ram cycle timer was adjusted several times in an attermnpt to achieve a
10-minute cycle; these : uhm%ﬂrmanlﬁwnmumjim»qwﬂﬁﬁlmﬂnwwem:aboml!lﬁ and 11 minutes.
Two lockouts oceurred during the test, lhm'dwahmyﬂcimmgmzmwm:vWMilﬂﬁ'kg/hw
(285 Ib/hr), and the average ram ¢ycle was 10.8 minutes. A secondary chamber
ummmmnﬁmumwsmﬂkm:U3]MHMWTZ(RH%[WW)<mmmmanﬂamUMrauQMmmyﬂ&u,12mhﬁuha1rMMMWMMcd
mostly operating room waste. A secondary chamber temperature spike o 1280°C
(2 %3fﬂF)(Mmmumedlmﬂmm'mtﬂmmmw:vdthlihmrsheeMSﬂn1mnmcmfsmmmmmllmmmwn1bmgs&n,l4ﬂﬂk
Two mixed red and brown bag charges at 12:25 and 14:33 caused secondary charnber
spikes to about 1193°C (2180°F). xmlmﬂmmd«dmnnyﬂwwmhlmnm‘bhm3kmqgam'jlfﬁicmmsed.m

sirmilar spike.

26
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4, SAMPLE LOCATIONS

The sampling locations that were used during the emission testing program at the
Lenoir Memorial Hospital MW are described in this section. Flue gas samples were
collected at the exhaust stack using three sets of ports,

The exhaust stack at this facility has a 26-inch steel shell with refractory lining.
The inside diameter of the refractory lining is 22 inches. The existing stack is 16 feet in
height above the secondary chamber. A spark arrestor is presently installed at the stack
emit.

There are no test ports available in the existing stack, and due to the risk of
damaging the refractory, installation of ports in the existing stack was not attempted.

An unlined steel stack extension was fabricated for temporary installation at the
top of the existing stack. The extension was 22 inches in diameter and 12 feet high.
Three sets of test ports were provided as shown in Figure 4-1. The lower set of ports
was used for the CEM, FICL/CEM, and manual HCY tests. The center set of ports was
used for metals and CDD/CDF testing, The upper ports was used for microorganism
sampling, The two upper sets of ports were aligned with each other in the vertcal plane,
while the lowest set was offset by 459 to prevent flow disturbances.

The test ports were located in an ideal location according o EPA Method 1.
There were at least two stack diameters of undisturbed flow downstream of the ports,
and greater than eight diameters of undisturbed flow upstream of the ports. (NOTE:
CDD/CDE and metals sampling probes are not treated as upstream disturbances for the
upper set of ports.)

The number of traverse points used for CDD/CDF, metals, and microorganism
sampling was eight. thn'pmimmimmlemmh'mftmmmdﬁmnmmmmﬁwwmslmmmﬂEm_mmmmmlhm

Figure 4-2.
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5. SAMPLING AND ANALYTICAL PROCEDURES BY ANALYTE

IhuAmnnqmnq""muﬂ.nmnvmm1I1mxmmmhm¢m.uwwd1kn'ﬂms]anOMrhdenmorkﬂ]Hkmmmmﬂ
NWHJdIWMMuItunﬂlmmthWNPHmn[nuwanumﬁlh most recent revisions of the
published EPA methods. Where published methods are not available, state-of-the-art
sampling and analytical methods are used. ]h1lhﬂ.m&rnunu«mmmnmanulm‘ml=mmt|$manMng
and analytical method by analyte are provided.

A summary of the sampling methods that are used is included in Table 5-1.
mnmphnplumPM1nhﬂnumm5ﬁnwﬂhmpwﬂummm,and«MmmnMMIMHMMHmW:munnmwﬁmﬂ:hwwhe
manual sampling methods in Table 52,

1 CDD/CDF EMISSIONS TESTING METHOD

The sampling and analytical method for determinin PIIUP!mHsPIUWmH)UJlM
thwMMMumﬁd[Mhmmm¢kamumamdkMMwMMﬁHMﬁd[Mbmunﬁnmud"ﬂ”wﬂ]HPWm
EPA Proposed Method 23. 'TTdsxnetMOdmmmgyiﬁ:ﬂcmmnhﬁuaﬁmmnmflim:ﬁanrnuam:&mmmmy
mmlwhmﬂmmmmadImelnewny(ﬂmmNﬂE)iumwﬂuhﬂmtputmomod&umjwhm:Eﬂ%m.h¢wﬂmmdirwmﬂ The
analytical method is designated as Method 8290 by Triangle Laboratories, Inc.,
NuﬂmmnttlHﬁi&mghtH%u%:(WKFP},thmthkntmumm'mmm»pmmﬁmnwm»Hu;&nmﬂyﬁm&><ﬂ%r ause of
proprietary reasons, Triangle Laboratories has requested that s a copy of their standard
(mmnnmmng]prmwwdtwfmlmmttm:hmdhmhmﬂﬂrlﬂhm;nmm]phnm)

3L CRR/COE Sampling Equipment

The CDD/CDF sampling method uses the sampling train shown in Figure $-1.
Basically, 1 lw'mnnlﬂuil¢r@mumkm;mMnﬂﬂI1Mma.h%aﬂmmdfﬂﬂmmhmvﬂth1&mscmmewmhmnmﬂ?ﬂma
y £ 8Y ]

following:

w Ihmmmnl¢nmxmnm'ns(quan"[nwﬂmnmumzk.Hnem:mMcmhﬁrgkmmmmmﬁ,ﬁMﬁnw
which are pre-cleaned using solvent ringes and extraction techniques; and

| ; " n by - - ) . .
U} Uses a condensing coil and }AD-IT" resin absorption module located
between the filter and impinger train. '

MIlmmnqahnwl1quﬂmmmnm:mpethmMimns;nw:dmmmﬂmdlh1KMmzna&memmm:mmaﬂmmdEwmmwn

in Appendix K,

[
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TABLE 5-1. TEST METHODS FOR THE LENOIR MEMORIAL HOSPITAL MWI

Analyte Method

CDD/CDF LPMlMunmwdh%NMml’%th«mLHW&
J !
Method 8290

Particulates EPA/EMSL Multimetals Train
Lead
Mereury
Arsenic
Nickel
Cadminm
Chromium
Beryllinm
Antimony
Barium
Silver
Thallivum

S0, EPA Instrument Methods 6
O,/ CO, 3A
o 10
NGO, TH
THC 254018
HCl NDIR. CEM Analyzer

FICl EPA Drafe Method 26

HBr EPA Draft Method 26

HF EP4 Drafe Method 26
Microorganisms in Emissions EPA Draft Method "Microbial

Survivability Tests for MWI Fmissions"

Microarganisms in Pipe Test EPA Draft Method "Microbial
and Direct Ash Teast Survivability Tests for MW Ash”
Opacicy EPA Method 9
Loss On Ignition Standard Methods of Water &
Wastes 2000
Carbon ASTM D 317884
I e |
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S22 CRR/CIE Equipment Prenaration

hnmﬂﬁmmnurmmﬁMmM&WKHRAIW@M@dSxwwﬁmmme%ﬂM&CEWMWEMF
ﬁmmwﬁmgMWHMMJHdummanwahmumm'mwpmmnmmmmpﬁmmhm«wmmw1hmnme
$amn¢ﬂﬁtm;wrujntcumnnumumammﬁsareznuwtmnmnmﬁwndumnmnm*mthl(M}ﬁﬂmﬁcswﬂhum may interfere with
analysis. The glassware, glass fiber filters and absorbing resin are cleaned and the filters
and resin are checked for residuals before they are packed.

S LAY Cilassware Preparation. Cilassware is cleaned as shown in Table 5.3,
Crlassware mwwmhmlm'mmmywwmmemwdmmm«ﬂwﬂhdumMu,hMmM&mM1hmnﬂmmm
mnHJ“mfnunw'thnmmwﬂPurmuPHmHnnwiﬂﬂﬂmmm&.1[Wmnm1ﬂdm¢w1m¢:mumumwwmjl@tmqwnmmME'a
mmmjmeﬂymmmmmﬂwnhﬁﬂﬂuwmwwwnLMMWMDmummMWMHMMML10mmrmwF%mmmme
is dry, the exposed ends are sealed with met] thylene chloride rinsed aluminum foil. Al
the glass componen Mnﬂ‘mmmmgﬂmgImmgnwhanum@pMm,WMWIm]Mmumwsmmpm
kwmﬂwalhu%mdmmwﬂdMMwm4mwdmmMmlqﬂuMMm&mmﬂ|Mpmmnmmlawmumedmhnhmymmmpﬁmg
mmﬂmmwwwymﬂ]bw¢Mummkmmuw%wrmwhmwamdhnu]Mmm@memmmwmﬂmm(mmh
amlhm'ﬂm&mﬂ“«uaMﬂlfhwlﬁwwrnhumdﬂmmLhlmwmmm%,Tmﬂummﬁmmewm:bmmmw»myhmn
pmﬂmzbmmﬁm&&mﬁhwﬂom1ummhbbm1M@ﬁhluhwmnnmdlmﬂummqvﬂmsmmn1[MmeMHw
except that no baking is performed,

THMsd@mﬂmgpmemwmdhwnN»ﬁmm1ﬂwIﬂ%%pmummmlmwﬂmﬂ;hmmmmm
IMMMW%@%»MWWhﬁmmcﬁdmmmrLmd&ﬂﬂanmwmmmnmn%mvﬂnmw%wmmmmﬂh
the compounds of interest,

5122 wab-t H%PmmmmﬁlmMLMmmﬂmmmM.}DMJ{Wﬁmwmhﬂmnwﬂmamd
glass fiber filters are pre-cleaned by separate procedures according to the specified
method. Only pesticide grade solvents and HPLC (- grade water are used to prepare for
organic sampling, and to recover these samples. The lot number, manufacturer and
gumh'mhmnh|mmumtmwﬂﬁSHMMMMﬂﬁmtmﬂMMQWMMyanmmmm

hmmwwvm<MWmaMmmmMﬂmpmmﬁnmmMMHmmmeMw
extraction with toluene. The soxhlet is charged with fresh toluene and reflexs for
16 hours, After the emmmmmﬂMJngwﬂhﬂ:tcﬂumnmu:ﬁs:mnmﬂyﬂmnd;ms11ﬂﬁmuﬂtmnd.hn:ﬁe«mﬂnkw.:u1:amnd
iiEmfﬂmnmﬂwmmm:mmhwﬂﬁuwhepmm@mmuﬁTNﬁmwMMm»anmwmpﬂhmmns[MTULW
mrTmmmmeu[MbmmwﬂwmmuﬂKHMRLlW]fmwwnMmemmanm&ihmﬁMwmwue
nwwmmmmmMNﬂLumilmmnHWZKMD'or"FCHDWVM;MmewMMi The filters are then dried completely

G4
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TABLE 5.3, WHDMLﬂ?hlAHWM%WF«1HANWNHPRHQMUURH
(Train: Components, Sample Containers and
Laboratory Glassware)

INCY

TE: USE VITON® GLOVES AND ADEQUATE VENTILATION WHEN
RINSING WITH SOLVENTS

Lo Soak all glassware in hot soapy water (Alconox®),
2. Tap water rinse (o remove soap.

d. Distilled/deionized H.O rinse (X3).1

4, Bake at 450°F for 2 hours.P

S, Acetone rinse (X3), (pesticide grade).

6. Methylene chloride (X3), (pesticide grade)

Cap glassware with clean glass plugs or methylene
chloride rinsed alurminum foil.

& Mark cleaned glassware with color-coded identification
sticker.

9, Gilassware is rinsed immediately before using with
acetone and methylene chloride (laboratory proof).

JBE160

“(“L!)=ﬂ three times.

ﬁmedbthMWn¢mMuJu'ﬂw1mmmmppmmme1tuonnw~mm1mlmmnMﬂ
soak specified in the reference method, H~uhm1hmndwmmnmumuwlunﬂmspmm
that it sufficiently removes organic artifacts, Tt is not used for probe liners and
nmmﬂmmmmmmmemanmMmmrhmcmmmUmMmdmd4WWh(nm
teflon-coated flter screen dmd‘M“Mﬁ,lWF*WPIm.Vilnl‘Mphﬁ?mﬂlnﬂﬂhﬂhlmwmml
probe and nowzle brushes).

s
W]



IMMh,EwhmmPMMMMNMW%J&HPMm‘EﬂdlﬁmeEﬁmﬂdeﬂWw%@ﬂmﬂﬁUrhMﬂmﬁmmm
cmmmwwmwﬂmmhmankmmdﬂﬂbmmihhm@mmMML‘%mmpmbMJHMmsamnmmwdtmm
pre-cleaned pet umhmh.unkmlwwkmauﬁmmmmmsmuhwmhﬂwmﬂ1H1anwmpm

To prepare the absorbing resin, the XAD-IT" resin is cleaned in the following

sequential order:

o Rinse with HPLC grade water, discard water:

L Soak in HPLE - grade water overnight, discard water:

) Eixtract in soxhlet with HPLC grade water r for 8 howrs, discard water:

o Extract with methanol for 22 hours, discard solvent

a Extract with methylene chloride for 22 hours, discard solvent;

M ]hmmmrwuhmmmmmwwwﬂkaw1brJJhmmquumumndhqmm of solvent

for gas chromatography analysis of TCDDs and TCDFs: and
" Diry resin under a clean N, stream.

CMmﬂﬂmnmmnﬁsmmnMnWhu%nghwﬂmMMMHMWﬂmwmwmwmwu[nwﬂmhﬂm
mhhunhwlﬁﬁﬁThuuuiTTmﬂ[.msdemwﬂw1lmleﬂmM|iIJk%llmthPrmm'nmm:mmmhmm
HfTEIMMmePHD%ﬁmm&&mdehemmmnmdwmmuwmul If methylene chloride is found,
the resin is dried until the excess solvent is removed. The absorbent is to be used within
four weeks of cleaning,

The cleaned XAD-1" resin is spiked with five CDID/CDF imternal standards.
[Mmmmwhe$mmhuhwmﬁﬂmummﬁdwmﬁmwnmquMﬂ&mth&ﬁﬁﬂbﬁﬂNFhmeml
standards, the we spiking is performed by Triangle Laboratories. For convenience and to
minimize contamination, huuw%*LMMwmnMwﬁmmmpmwmmmwhemmmnamﬂﬁhmuﬂmwmp
procedures and loads the resin into the glass traps.

§5.1.2.3 ;Lmn%jMENMJMMﬂ'mmmmmpmmﬂmH! Wation. The remaining
wmmmMmNM%MmmMMmmmmmdMWUMMMMWMmnwmmmwnmnuwwmmu This

|nrh<d¢¢.:mmMmmbmmmmyth<nnmuunuphﬂh|uhzﬂﬁa,[nun L tubes, and umbilicals. Referenced

calibration procedures are followed when available. The results are properly
mxmmmMMhmademmnymm@Mmkmrprmmnemw{w tained. The data forms used

mwmmmﬂmmmwmmmHMHMWWWMMMWMMMMWWﬁmmmﬂ@%me

@ -
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of apparatus is not available, then a state-of-the-art technique is used. A discussion of
the techniques used to calibrate this equipment is presented in Section 7.2.7.
5L CRDCIE Sam

. Lperations

:ihll]ﬂﬂﬂﬂmumhhmmwuumm.PmmIMmmmmmhqmmmMMuymwmummwum

are required to ensure isokinetic sampling. These include determining the traverse point
locations, performing a preliminary velocity traverse, cyclonic flow check and moisture
determination, These measurements are used to caleulate a "K factor.” The K factor is
used to determine an isokinetic sampling rate from stack gas flow readings taken during
sampling.

M%mmwﬁmﬂmmmnaﬂmwxmmkwﬁﬁhwdwmﬁmwm$¢MMmmﬁgmn1nwz%ﬂwnwm,mnl
the distances to the nearest upstream and downstream flow disturbances, These
measurements are then used to determine sampling point locations by following EPA
Reference Method 1 guidelines. The distances are then marked on the sampling probe
using an indelible marker,

5132 Assembling she Train. Assembly of the € ADD/CDF sampling train
components is completed in the recovery trailer and final train assembly is performed at
the stack location. First, the empty, clean impingers are assembled and laid out in the
proper order in the recovery trailer. Each ground glass joint is carefully inspected for
hairline cracks, The first impinger is a knockout impinger which has a short tip. The
purpose of this impinger is to collect condensate which forms in the coil and XAD-11"
resin trap. The next two impingers are modified tip impingers which each contain
100 b of HIPLC grade water. The fourth impinger is empty, and the fifth impinger
contains 200 to 300 grams of blue indicating silica gel. After the impingers are loaded,
each impinger is weighed, the initial weight and contents of each impinger is recorded on
a recovery data sheet, The impingers are connected together using clean glass U-tube
connectors and arranged in the impinger bucket as shown in Figure 5-2. The height of
all the impingers are approximately the same 1o obtain a leak free seal. The open ends
of the ( train are sealed with methylene chloride-rinsed aluminum foil, or clean ground
glass caps.

The second step is to load the filter into the filter holder in the recovery trailer.

The filter holder is then capped off and placed with the resin trap and condenser coil

JBS219 el
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(capped) into the impinger bucket. A supply of pre-cleaned foil and socket joints are
mhm»gﬂmmwd\nl1Pw'bucketiMxm<ﬂ¢ax1phmmickmq;fomihu convenience of the sarplers.
Smmhmgﬂm@mmeMf:nmtummﬂhmawwh]mumumnnmmumlqfwh@=mmmme.'The train
components are transferred to the sampling location and assembled as previously shown
in Figure 51

S.L33 Sampling Procedures. After the train is assembled, the heaters are turned
1mJWrM¢pmhwRmmamﬂ%mmdﬁhmﬁmxmmhhemmhltmmmmWhMMWmmumﬂ
lt(“ulﬂdMlm'p>unp’h»"l“Mtllii‘MﬂumIIK.AWM’KHJNNMﬂMMithwimwpnmpwmme‘Nmmwmmﬂxmmm&
llu:.»mnmyﬂﬂn&;WWajn1L51mmmcbvfcm'pandnmn:ﬂmﬁﬁnﬂne«ﬂnhng" The temperature of the sorbent
module resin must not exceed S0°C (120°F) at any time and during testing it must not
exceed 20°C (68°F). The filter skin temperature is maintained at 120 4 2 14°F (248
£25°F). The probe t emperature is maintained above 100°C (212°F),

'Whmwmmmmﬂhmglrmhmiaxe]MmﬂgnhmmMmmlm11hm:wmut:mmd1&nﬂﬂ1c%immm¢ﬂhm&
1WMMwhuml3nﬁ%lpunhmnwl1nﬂy1wmwuwem|uwm -test leak checks and recommends pre-test leak
dmmhﬁ]EmmmnumumwwlMMlummqmmmMmhdkPmukdb1@m&WmﬂMW%wwwwquwt
change, AMH&uwmedlmn]mnwmestmeklmmezm»kmmwmmnllﬁnﬂ'mﬂﬁn<ﬂlmﬂuunh«H
approximately 15 inches of mercury ("Hg). If, during testing, a piece of glassware needs
holmwtmmmnhmdlmrrepMmmmi.m}hmﬂgnhmmm:m;pmrﬁmmmmmlbmﬁmmn1MH:gkmmmwmmﬂpdm$wiﬁ
removed, and after the train is re-assembled.

To leak check the assen nbhmﬂlwahm,ﬂmalmmmﬂelwnd:mwmmppedloﬁfmmmlmnmmmmmmn¢M?
HS‘hmﬂmm;flgiﬁlmmﬂedlhnthewmﬁmmml.‘Wﬂnrmi]m,SWMﬁwn Is evacuated, the volume of gas
flowing through the system is timed for 60 seconds. After the leak rate is determined,
anmmmnﬂssmmmmylfmnmwmﬂlﬁmmmlﬂmﬂJmnrﬂ@wﬂndwmnmdllw'vmcummmtmnmmscmm.mmdlﬂmmmlim:
mmmphvmmm%hﬂﬂ]fﬂmﬂh%hlmwmwwmwmwnﬂmlmnanAh‘thnﬁswnumaumMy
QMMMmdbyﬁnmcmmﬂmgﬂmﬂmﬂmaiﬂw%MM*ym1%@|mmnnmmmw ete, until the leak is
located and corrected,

After a successful pre-test leak check has been 1 eonducted, all train components
are at their s pw1hedlwnqmwmu|wmﬁmuﬂhﬂﬁ@ldﬂMx%lmmmnMNﬂ(D(MManmmmMLthmtmm
can be initiated. Sampling train dat ita are recorded periodically on standard data forms.
A checklist for CDD/CDF sampling is included in Table S-d., A sampling operation that

i$ unigue nv(“IHl'11Pﬂ~aanmphn@;kimmmtthejwmmtanmwmnmmmmeemmmﬁrm;mme resin trap

-
IBS21Y 5.10



TABLE 54, CDD/CDF SAMPLING CHECKLIST

Before test starts:

L Check impinger set to verify the correct order, orienmtation and number of
Impingers. ‘Vhwﬂwfpnmbwlmmmkimgm‘mnd‘nmmmmk:Hmecwmmuyz

2. Check that yow have all the correct pieces of glassware. Have a spare probe
liner, probe sheath, meter box and filter ready to go at location.

3. Check for data sheets and barometric pressure.

4. Bag sampling mmummmmmm1&M'KM32/C%!mmmmm‘M)km:rmmdy‘mmmmmtvdmmu1Mmmg'CTﬂwh
for CO4/0y determinations.

5. lﬂmanMnmemmmmm'bom'-waﬂlﬂ;zmmm»ﬂWalmmmmmmeMEn;HMMIcmmmﬁmmlhhmtﬂhe;pummpi5
operational.

6. WVerify the HMMm'm;hmmiwm<mmmmmmbramﬂlms1hmmlu$1mmmmMMm;pMWmﬂﬁMLwrim‘Mme
with the train and leak check at 15 inches Fg,

T, Add probe to train,

3. 4C%mmm:ﬂmmnmmmmmmﬂmm--mmihwsmuf:ﬂmmy&mu:nmmdhmgcmmwmmmy

9. Conduct pitot leak check, recheck manometer zero,

10. KhnihmmlhmMRtﬂm3ﬂm‘nﬂmmmﬂbwmklmum:mnd'mmmmmmncmnsammmMmmjkmy

11. ‘TthLmnymeMNm:mmd1mmmMKtMImmn1bmm1mm:hmmmiNJMMmmm$huL

12, ﬂmmme¢mmWMWMWMHmemwdmuﬁMdem¢mMmmﬂmmmm

13. (Hmnmximmkhmwdwlmﬂmmmmw--mmmmuEmmm:n:m;@mmmmmu(Fhﬂhm“ﬂ»ﬁﬂﬂmmmmslfmmbm
to confirm. assumptions). (IMM»Kmmmﬂmzmmoumdmmﬂcmhﬂmcmmm‘MMmmemdemxbrmn
double check it.)

DPuaring Test:

L. }Ntmﬂw'mNMW1mmmmWwfammvmmmuMng|mmMMhmm51%$MMP.'TTmhn«mmmmwa:MmmmMﬂ
fill in sampling log and document any abnormalities. '

2. Perform simultaneous/concurrent testing with other locations
(if applicable). Maintain filter temperature berween 246°F £25F, Keep
temperature as steady as possible, ]Mhdmmmhnthe:nmmm:MHmiHMMIMmqmmmmr
temperatures below 68°F, Maintain probe temperatre above 21258,

JHS160 §a11



TABLE 5.4, CDD/CDEF SAMPLING CHECKLIST, continued

iy

I:L "

&.

9,

Leak check between ports and record on data sheet, Leak check if the test is
mxmmmmﬂIm»chammm:mummlgmL‘m»«hmmum:mmndcmmmmm,orlxnchmn@msﬁimnﬁm

llecmwdamummmhmgﬂhmmm,rmma.mmdlhmxummn1RM'ﬂmnlimm]gwu;bmg;mmmmﬂhmg(IBCL
GO, Q) if applicable,

Iﬂmmvtmmm:pimm:mﬂbmsmwuiodhmﬂbyﬂsmmmmmnedlnmmﬁhmn&¢mﬂwmpnmwmt

4C%mwmmsfﬂmwrhfvmmummmsmmmmmmmrMmmmmmmm‘mrﬁmmnmmm}1$ikmimm;EmL
Check impinger solutions every lﬂE]mmmn;M?ﬂmﬂlmmmmmmmtﬂnmmmmmm'k;mpmmmﬂﬂhtmg
ﬁhMLﬁmmp~Mmm:mmd<mmmMywm:mnm»m]mnwwwﬂmmmmltmmﬁm:amﬁlmmphum:ilintﬂmslrmhm

Check impinger silica gel every 1/2 hour; if indicator color begins to fade, request
m]mNMIMmd”KMfmwmmmmmltmqﬂnmmwzmmmnwmmrrecovmqyﬁmmﬂmw

Emmmm;tMmiMMzhxwhm\hmmiwmwrkmmﬂuﬂ:ﬁmmwmmmﬂy. If the stack gas temperatures

&uﬁ:mmmm,ﬂmwivamiMJmmﬂﬂﬁWVMM3kmmmmmnwmymdhn Maintain condensor coil and
silica gel impinger gas temperatures below 68°F.

After test is completed:

Record final meter reading,
H)o:ﬁmm]]emk;mﬁm¢k<wﬁ&mmmﬂﬁngwmmim:m:mmmmmmmmuwwmmmnm.durhu;twmn
Do final pitot leak check.

Emmmm;mmmmpﬂmnmmmm4mfﬁMmm:MmmmL‘V@rﬂW~Mmmﬁmmmmmmm“buckmwidmmmﬂiwmimn:m
recorded on the data sheets. Note any abnormal conditions.

Iﬁmﬂxcmmmm:ﬁmmcﬁmml(Mmmﬂ,zmwo,emmj<mfpmmmtNmbmSimmiimwmecwﬁMWlmp'dammmmm

Jﬂmmmmmmmmmulwmhm.mmp:mmmmmmmlmnd‘mﬂm&cmmm|$mwMGm1mlimumdmmﬂsmmmmsrMTWM1m3
recovery trailer,

Probe recovery (use 950 ml bottles)

a) Ehﬁmm]pnmmmﬁiMMW1mmmmmmy“uﬁdhn'OWrKManwmmmkmmmIaxmmL

b) ‘Nﬁpm:ﬂmu«mmmrkmrmmiim:pmmhmzmnlﬁmmmvm;mmyImmmm‘mmmamﬁﬂlﬂmmtcmmmd
contaminate the sample,

JIES160
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TABLE 4. CDD/CDF SAMPLING CHECKILI (ST, contimued

\

¢) Carefully remove the nozale/probe liner and cap it off with prerinsed
aluminum foil,
d) For acetone rinses (all trains)
- Mlhnﬂn]uvmmmnmwdlwmﬂumw-ﬂdmk to probe to catch rinses
Wet all sides of probe interior with agcetone
While thMmrhwlen1m¢mundmwd]mmnmn|nn[m%hmmmdpmmm
lmmmlhwwnmmeWM¢amﬂbumh1lnummhmn
Rinse | mm'Lmush“uuhﬂe.m|IMn]muﬂnn,muﬂlmnv%muu
Do this at least 3 times wnel all th the particulate has been recovered,
WWWNW(m¢ﬂmm'mm»d[muwwﬂmdhm&MMwMM5mupkaﬂMMWT
@) H(ﬂkmw1mm-|m@wedhm@ outlined in (d) using methylene chloride. Recover the
mmhmnu‘mnn.mmn.mmum'munwmu*x@rmwwtyInntmm
£) Fh”wmw&m;wwwwdwm'numumnln1un|mnmglnhummmIRmmwmmle;meam:wmo
a separate preweighed prelabelled sample container,

7. l$m1>bmﬁh1mmds«ﬂ?nmmmhﬂ”mmﬂm3Hhmmrﬁor1hm:mmmﬁckru:mmd!ﬁommikndesmdh lace,
] /] ‘ \ |
8. mmmhwsnm«-dmmm:ﬂmMﬂm;mnﬂammnpmmnﬂu1|H¢dlnum,hqnhmh.mmdlghmtthemu1m»ﬂm3
Crew Chief.
& 14
IBS160 A-13



must be below 68°F. The gas is cooled by a water jackel condenser through which ice
water s circulated.

The leak rates and sampling start and stop times are recorded on the sarnpling

task log. Also, any other events that occur during sampling are recorded on the task log
such as sorbent module heat excursions, pitot cleaning, thermocouple malfunctions,
heater malfunctions or any other unusual occurrences.

If the probe liner breaks while the IMGM is not running (ie., during port changes
or after the run is completed), the probe liner is replaced, the run is co mpleted, and
sample recovery done on both the broken sections of the glass liner and the replacement
liner, If the break occurs while the DGM is running and the exact time of the break is
noted, the test is stopped so that the probe liner can be replaced. The run is then
completed and sample recovery done on all liner sections. If the recovered s armple
appears unusual, the sample is discarded and an additional run is performed later, Tf the
recovered sample appears normal, the run is tentatively acceptable.

At the conclusion of the test run, the sample pumyp (or flow) is turned off, the
probe is removed from the duct, a final DGM reading is taken, and a post-test leak
check is completed. The procedure is identical to the pre-test procedure, however, the
vacuum should be at least one inch Hg higher than the highest vacuum attained during
sampling. An acceptable leak rate is less than 4 percent of the aver; age sample rate or
0.02 acfm (whichever is lower). If a final leak rate does not meet the ace eptable
criterion, the test run may still be accepted upon approval of the test administrator. If
50, the measured leak rate is reduced by subtracting the allowable leak rate from it and
then multiplied for the period of time in which the leak occurred. “This "leaked volume"
is then subtracted from the measured gas volume in order 1o determine the final gas
sarnple volume.

S A4 CRR/CIFE Sample Recovery

To facilitate transfer from the sampling location to the 1 recovery trailer, the
sarnpling train is disassembled into the following sections; the probe liner, filter holder,
filter to condenser glassware, condenser sorbent module, and the impingers in their
bucket. Each of these sections is capped with r 1 methylene chloride rinsed aluminumm foil

or ground glass caps before removal to the recover y trailer. Omnee in the trailer, field

THS219 814



recovery follows the scheme shown in Figure 5-3. The samples are recovered and stored
in cleaned amber glass bottles to prevent light degradation.

The solvents used for train recovery are all pesticide grade. The use of the
highest grade reagents for train recovery is essential to prevent the introduction of
chemical impurities which interfere with the quantitative analytical determinations.

Field recovery results in the sample components listed in Table §-5. The sorbent
module is stored in coolers on ice at all times. The samples are shipped to the analytical
MbWMMnthtnmkammmmmmkﬂimmeerMﬁmnmﬁ@ndmﬂmeMgtmwmummhwmu

S5 G LK. Analytic Al Procedures

ﬂﬂm3ﬁmmMyMMmd]MMMMNMMmﬂmerlmJ«MMWMMwCI)KmNSIMF1mmmm&mmmnhmmsiromnﬁlﬁhuyﬁ
ﬂungas&mmmpMni5lmyknghzanMumnmngﬁmichmmanxmmﬂy¢mr(EH&(}CD:mmdjmmﬂnre$OMMmonx
mass spectrometry (HREMS) (resolution from 8000-10000 m/e). The target CDD/CDF
congeners are listed in Table 5-6. The analyses are performed by Triangle Laboratories,
Ine., by Method 82903,

The flue gas samples are analyzed in two fractions according to the scheme in
Figure 5-4, Cne fraction is the total train methylene chloride and acetone rinses, filter(s)
mnml&oﬂbenwIMMMMMewthemoﬂmarfnmmdomgm;mwnmmﬁ$wd4mfthemeM£mm:rhmm:ci:mmpﬁcah%s
portions of the sampling train. For the CIDID/CDF analysis, isotopically-labeled
surrogate compounds and internal standards are added to the samples before the
extraction process is initiated, WﬂméiManmmlwuumimnm;axmlﬁurnmmwmw;ﬂmnlaxelmMmd:uf:
described in detail in EPA Method 23,

Data from the mass spectrometer are recorded and stored on a computer file as
well as printed on paper. Results such as amount detected, detection lmit, retention
ﬂnmw,mmmlhmmnwmﬂ:mammhutlammlﬁumnmwmm:ﬁmmmmmnﬂlfmmmmnmmsamelmmkmﬂammdlmy
computer. The chromatograms are retained by the analytical laboratory and also
included in the analytical report delivered to Radian Corporatior.

A18L K Zont

On.

Upon receiving the sample

ﬁhhmmmnm;lhm:&anmﬂMmWanﬂcimmﬂmmﬂamwdn&tthe1Cmmmn«mﬁ{hmnmmeﬁmnmm;mmd‘mmmn&mmMmmmm
Hthmmkwmmalhmbomaumqrﬁanmﬂm:mumnhmr.Iﬁmmilﬂammﬂm:commmommnmimlmmwemymmdIx»
«MMmmmmMm&thmakmg¢1mmmmnwmﬂcm”imgjmmwml.lSpManmppmﬂxaM£mwzmmﬂtnbmm]pmmmcuhmm;nf

the samples are noted. Samples are extracted within 21 days of collection.

JBSM9 515
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TABLE §-5, CDD/CDEF SAMPLE FRACTIONS SHIPPELD
TO ANALYTICAL LABORATORY

Container/ Code Fraction
Component

1 F Filter(s)

2 PR? Acetone and methylene chloride rinses of
nozzle /probe, cyclone, front half /hack half
filter holder, filter support, connecting
glassware, condensor

3 PRI Toluene rinse of nozzle/probe, cyclone, front
CRT® half/back half fileer holder, filter support,
connecting line and condensor

4 SM XAL-I® resin trap (sorbent module)

* Rinses include acetone and methylene chloride recovered into the same sample bottle.
Y Rinses of toluene recovered into separate sample bottle (sometimes toluene probe
rinse (PRT) and coil rinse (CRT) are recovered separately), '
) J \ . N '

P
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TABLE $-6. CDD/CDE CONGENERS ANALY

FEED

JALQALI:

2,3,7,8 tetrachlorodibenzo-p-dioxin (2,3,7,8 TCDIE)

Total tetrachlorinated dibenzo-p-dioxing (TCLIL)

1,2,3,7,8 pentachlorodibenzo-p-dioxin (1,2,3,7,8 PeCIL)
Total pentachlorinated dibenzo-p-dioxins (PeCTIL)
1,2,3,4,7,8 hexachlorodibenzo-p-dioxin (1,2,3,4,7,8 HxCIDD)
1,2,3,6,7,8 hexachlorodibenzo-p-dioxin (1,2,3,6,7,8 FxCIDID)
1,2,3,7,8,9 hexachlorodibenzo-p-dioxin (1,2,3,7,8,9 HxCIDID)
Total hexachlorinated dibenzo-p-dioxing (HxCIDID)

1,2,3,4,6,7,8 heptachlorodibenzo-p-dioxin (1,2,3,4,6,7,8 HpCDD)

Total heptachlorinated dibenzo-p-dioxins (HpCIDID)
Total octachlorinated dibenzo-p-dioxing (OCIID)

ELIRANS:

23,778 tetrachlorodibenzofurans (2,3,7,8 TCDF)
ThmﬂhﬂhmhhmmwwﬂcWMHmmhmun(HlIHW

12,378 pentachlorodibenzofuran (1,2,3,7,8 PeCDF
23,4, 7,8 pentachlorodibenzofuran (2,3,4, ?IFPT'W )
Total pentachlorinated dibenzofurans (PeCIF)
1,2,3,4/8 hexachlorodibenzofuran (1,2,3,4,7,8 HxCIDE
l“ 3,6,0,8 hexachlorodibenzofuran (1,2,3,6,7,8 HxCl
2,3,4,6,7,8 hexachlorodibenzofran (2,3,4,6,7,8 HxCl
l“’i”u&'ﬂkmummﬁnmuud ibenzofiran (1,2,3,7,8,9 HxCl
Total hexachlorinated dibenzofurans (HxCDE)
1,2,3,4,6,7,8 heptachlorodibenzofuran (1,2,3,4,6,7,8 HpCDF)
1",2,3,4,7,8,9 heptachlorodibenzofuran (1°,2,3,4,7,8,9 FHpCIDF)
Total heptachlorinated dibenzofurans (HpCIDIF)

Total octachlorinated dibenzofurans (OCIDIF)

A
E)
t)

s

)
)
JF)
D)

l:'"‘ W
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&LEZﬂmmﬁmWMn¢m‘wgﬁnmm'AﬁwwWMMmMMMMmMMM%W”Wm
ﬁyﬂﬁmnim;pmmmmmnmdlu)mhmmmmumnwm:memmmmwnwlﬁmmmﬁry(MMM'mmutmmmmMWMHmHMUJﬁmmm:cm
imerest. Relative response factors are caleulated for each congener or compound of
interest, The response factors are verified on a daily basis using a continuing calibration
standard consisting of a mid-level mixed isomer standard, The instrument performance
ramuwmmhhmwm,nlhcmmmmmwdmmw@mm1dem.m1ﬂw'muludmmmmHMMMﬂd
cornpounds and the ion-abundance ratios are within the allowable limits specified in the
method (32200, 52201 FR §91:220).

316 CIR/CDE Analyiical Ouality Control

All quality contral procedures specified in the test met thod are followed. Blanks
mmaxmwnﬂto~dem3mm¢mw:mmmmmhuu'mmmummmnmmmmm1mMHbHWMOmLhtnmLﬂmkiar¢1mmmdlmm
immmummemmtmﬂﬂmnmiOMJandIMneawHywmh@ckm,hmmwmuu:Mmmmhutm;mmﬁlmmmﬂtmwmmmmmmjmw
rmmKJr@mwummnMMHM%mmmmwwmw:hm@m1brwmuhMMﬂmMgmmmmnm-PmmMmWHMP
used to measure the collection Alm'n|cycmFﬂMEsmumpmhM¥xmn]nmanwpymuulmuthuulhnﬁ
standard is uwsed as o column efficiency check,

5160 CRE/CDF Oua luwgmmuqlhhmmh'ﬂMﬂmdﬁﬁmmnnwmmcﬂﬁmmpm

......... . FRM] (. .- . a4%

blanks are collected for CI flﬁtﬂ)ﬁ'mmmhﬂﬁ&.'Whm‘mmmycmWhhuMm5thmt&mmammmummxﬂ are
shown in Table §
ZR@&@MMHMWBMS@¢]HOU]MI@ImaInrwmmwmummdim1hi!wM:nM:auammmﬂlﬁn
potential analysis. Each reagent blank is of the ¢ same lot as was used during the
sampling program, Each lot number and reagent grade is re corded on the field blank
label and in the laboratory notebook,
ﬁmgmmmmmmnﬂﬂﬂﬂmm:(pmmofkﬂmmmj:m.nmmmwmmmﬂﬁmmnnﬁmmml$¢ﬁ(ﬂﬂmmmmﬂm‘Mﬁmn
Mﬂmmwm'HmwMIM@munmﬂhmt&mmmmwmrmwmﬂmn'ﬂMywmﬂMmmedmmwmm,whmh
consists of a probe liner, filter holder, condenser coil, and impinger set, is loaded as if
MWmmm%m¢MMWMMmeumqumm%memmwamwmAMWMS
of the generated fractions will be used to check the effectiveness of the glassware
¢h=uuug|mmmwhnﬁlnﬂyﬁfmmnphcmmMyM$Lmﬁthm«tpmManﬂ4mmMmmﬁmukmupmMM¢mL
ﬂmﬁ@hﬂbkﬂﬂﬁﬁ;mﬂ%mﬂﬁdﬁﬂML<meiuﬂmﬂbuwtﬂﬂlﬂmmmmwmrlhmthmﬂhmwnunmd
Uf&Wﬂ'1tMlimm!manrmmﬂh:mem'Mwwmmﬂ“WWWWMMHMKNHMWMWMMMHMka

a sampling location during a test run. The train i is then recovered. The purpose of the

[ e T
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TABLE 8.7,

CDD/CDE BLANKS COLLECTED

Blanlk

Collection

Analysis

Field Blanks

Gilassware Proof

Blank

Method Blank

Reagent Blanks

One mn collected and
analyzed for each sampling
location,

Each train 1o be used (2)
will be loaded and
quantitatively recovered
prior to sampling

Al least one for each
analytical batch

Ome 1000 ml sample for each

reagent and lot.

Analyze with flue
2as samples,

Archive for potential
analysis

Analyze with each
analytical batch of flue
gas sarmples

Archive for potential
analysis.

JBEA60
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HMMkWMMnmhmmmmmmrlmvwdeﬁRMHMMﬁwﬂum|hmmwmmxﬁmmnhmnmm@JMmem

recovering, and transporting the sampling erain, The field blank ks are analyzed with the

ﬂhm:gmﬁsmummmm&,]MWHMﬁWHW¢1mnmdnmhuﬂmnw1|1m1rum1mlrmumamnumnuw n, reagent blanks
may be analyzed to determine the specific source of contamination.

To verify the flue gas sample was quantitatively recovered, toluene rinses are also
analyzed separately from the other fractions. These results are not incorporated into the
final emission values, however, they will be used as QA/SQC indicators.

I addition to the three types of blanks that are required for the sampling
program, the wmhh«ﬂﬂﬂmmeqrwﬂlrmhmw'uwﬂhmlhhmﬂvdmlwwhﬁmumﬂhmqmm
samples, 'TM$mmUmmmMmofpmpr@ﬁmﬂHMWMHMP1%WWMHmMmrmVﬂmwmnm
procedure used for the samples analysis, The purpose of this is to verify that there is no
laboratory contamination of the field samples.

5.016.2 Quality. Congrol St tandards and Bunlicates. Recoveries of the internal

standards must be between 40 to 130 percent for the | tetra- through hexachlorinated
compounds and the range is 25 to 130 percent for the hepta- and octachlorinated
homologues. If these rmqmimmmmmmﬁimm:nmm1mmn5thw|da1auumlIm,arcﬂpmmbhﬂiflhe:mplmd
m1MMW¢H&0hymwmwmﬂmmwﬂmeMHMWMm‘MHManwquMnmmsuRJMW the results
ﬁmthamMﬁm%ﬁmnMMd)wwmmsmmwm%mmmmewmmmpmwhmMMﬁMWJMnWMMd
recoveries.

Surrogate standard recoveries must be | between 70 to 130 percent. If the
recoveries of all standards are less than 70 percent, the project director will be notified
MmemMM%/manmmﬁmﬂ%thmmwmmh&mmmMNWMJmnmmdtnlde1MW|MMM$Ufmw
native species,

Humdm1M:HHMme;um:pwﬁﬂnmmdﬂhwewenrhxn&mnphm.”WhﬂmePWMﬂoftM$ﬂSMW
'mthMEwmmw@dﬁmmomeummﬂmMMHmmwmﬁwmpmmﬁunmmdanﬁw%mdnmﬂwWMkwy

A summary of the acceptance, criteria, control Limits, and corrective action for the
procedures described in this section is shown in Table 7-1.

52 PARTICULATE MATTER AND METALS EMISSIONS TESTING
METHOD

mmmmmmghm'%MﬁmﬂmmlWﬂmme%ﬁumuhmﬂmhdﬁpwﬁmmmﬂhmmwmmmpmuul

EWWLHHmMMMIWmmmmwmwmIMmmmJEWMH)mwﬂ4MMHWMhmeMd"NkﬂuMMkwyﬂmwme

[Mﬁhﬂmnmmwmmmlmf]MhﬂmmsHﬂmﬂmmmmﬁ;hnﬂummdn,tmummm;lnmmlﬁnquumnnhmn Processes.”  The
4 Y
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]Jrcm(mnnli&_preﬁm:uhadlﬂtlx%pm»wrmth:m&. This method is applicable for the determination of
particulates and Pb, Ni, Zn, P, Cr, u, Mn, Se, Be, T1, Ag, Sb, Ba, Cd, As, and Hg
emﬂﬁﬂ@nsfnnnwmwhnmIypmscmimﬂnmmm@nh Analyses of the Lenoir Memorial Hospital
MWI test samples will be performed for As, Cd, ¢ Cr, Hg, Ni, Pb, Sb, Ag, Ba, Be, and T1
P%M[emmmﬁkmmsawe:mmm'dehanmdned_ﬁtmm'ﬂﬂﬁsuumydhugtnmmn Particulate

concentrations are based on the weight gain of the filter and the front half acetone rinses
“nmhwlmmﬂmium1HMMhmMMEu‘Mnmwm@gmmmHMmMﬁmRWMmkmwabmﬂymwmﬂmmm
MMmswmmpma1Tammmmm;mwaltmmxaxmdwmmdikm'Hmatamgwtrmmmmm;mﬁcﬁmmmmmmﬂiniwmwn0m1W‘L%

)

521 PM/Metals Sampling Fauinment

The methodology uses the sampling train shown in Figure 5-5. The S-impinger
MWnlmMmMMHmHLWMMMmemm”mﬂhﬂhnmﬁhﬂwmmﬂuyahwmudlﬂtmanwnﬂ%rwuhq
Teflon® filter support, & series of impingers and the usual EPA Method § meterbox and
vacuum pump. The sample is not exposed to any metal surfaces in this train., The
cwanMsmItheswqmamﬁmlhmphmwmwﬁwe.'NmnhnphmwrsmdﬁlafﬁpmnmmmnMnicali
(HINOy,) /10 percent hydrogen peroxide (1 H,0,) solution, two impingers with a 4 percent
potassium permanganate (KMnO,)/1 L0 percent sulfuric acid (H,80,) solution, and an
impinger containing silica gel, . An optional empty knockout impinger may be added if
the moisture content of the flue gas is high. ‘Hkm:&wmmndihmydngerimmmmdnhmg
HNQO,/H,0, shall be of the Greenburg- Smith design; the other impingers shall have
straight tubes, The impingers are connected together with clean glass U-tube connectors
and are arranged in a an impinger bucket as shown in Figure 5-6. Sampling train
components are recovered and analyzed in separate front and back half fractions
'mrmnhmpln the described method.

mpling. Equipment Preparation

ﬂ.!ll ;} seware Preparation. dﬁkmwm&n&kwwaﬂmmﬂhnh@tmmmwymmmmyrhmed

with tap water (3X) dmdwhﬂlxnm<hwnl1hummwd|MmM@dmmmwthJ Ihe glassware

is then subjected to the following series of soaks and rinses:

o boak in a 10 percent nitric acid solution for a minimum of 4 hours;
w iRhmwth«MMMmmﬂmMMNMdvumwlHMm!*Ai and
] Rinse with acetone rinse.

k!
TR Yol



‘\‘~n
Ny
LI \l
il 'I":.'n. "
!'[ ...' w ff
'.’,.I el
I
\..i..

wael| I li.,.n.. .
'! ',- l l I: :‘

e
',;;::::l.],::..i{;;:. ’,

il i

'E b

(S

l \
... - l‘ll I .:...l n

| 4’,,- II I I: 1!
R

n ‘(

.I!E i '- N I Jiue 'n"n 1

:li! 4’,» “]:! 1:

§ ((
lln: l ][JI .. |.

W\
\ii:: l.][‘l ...|.

" .- .--lll‘l“#

0 ;Il l..‘

L

4| ! , Wt
whilly, A0 e L H Ml e—— N ]
- o !llf Ill][ --------------------------- (T

1I il
1'
III

R T W [ o

il; i ‘|Ii :Iii E!“-l"I 1[ ....... - " ' ‘...I|I||||||llllll"” ’
NG I
L B j 4 il
oy b

b AL I-JI 'll NN RN REARR) .I.' aml _ ——

iilﬁi o ,f'm":i“ n ----------- - P i i)

ﬁ: i LY ! I

| ii
l!, Wl
W ‘|I!

Se2d

HORLH0L



/ .
/ ,r"' "'\ ',4"' " N
/
P e "
/ (R w— {3 W
’ ‘l “ ~\~ " ..‘....‘n..
’ ' ---...---""‘ .."'----....--""‘ ...'~..."- P
’ i) / \
f /o "" \
fJ
/ / / '[ dh }f
| /
Slichon Tor Atnehirg / / \.. A
1 lastitaed o {f e,
llllll" / .‘n. ,
""|I ln.‘.. ”,,lllllllll....
" .\‘ /’ .il‘
1l n
L) (8 )
AN / \ /
.'n. " ) N d“
AT A
!"" !"’
""‘ tﬂ""’
PILLLLIT P4 Pl
"".-- ll't.“"”,i
( ‘|“i \'
[T]
.v!\' ’/
4,!"” ,,a"' L
P “,4" ”’4!1
"'i’ “, ",!' "‘,v’
‘ anp ,4"
\ [ f
\, |
.....lllllllll""'
b
! !
| )
\
\
l N
";l \~\
V4 N\ |
/ - iyplegor Eacicot
,!

llchn for Alinehing Goosonnels

Figure S8, lmpinger Configuration for P Wetals Sarnpling
ot shewen)

(optional knock out irryping e

5.2%



The cleaned glassware is allowed to air dry in a sterile environment. The ends
are then covered with parafilm, All glass components of the sampling tr train plus any
sample bottles, pﬂmmmh]ﬁmMmmmmwww1MmMQm;ptv11lw1mu“ﬁwmmmﬁm«dlwmhndwlm,dmﬁlmﬁMEr
hﬂmmmummy;@Mmﬁmmmﬂ:u&md1mmﬁwm;&mnmﬁhawwmparmﬁmmu1mmxmmmyumnd;mnahﬂmSEUf:¢h=nuul
according to this procedure,

5222 Reagent Preparation. The sample train filters are Pallflex
Tissuequartz 25000QA8 filters, The acids and hydrogen peroxide are Baker
"Tnstra~analyzed” grade or equivalent. The peroxide is purchased specifically for this test
site and is kept cold until it is opened.

ltm:mwmgwmiwwmﬂmrhsEhMmmr“ﬂumMymed.EﬂWLKT’gmmmwtmremnuvath The lot
mumber, manufacturer and grade of each reagent that is used is recorded in the
laboratory notebook,

ﬂﬂm3HﬂWW35/}L&)2«ﬂwnnlnnm.mﬂWmhmniumd1Mm:achﬁmﬁﬁﬂwmmju;ﬂmmm%ﬁmwpmihﬂimnim
prepared fresh daily according to Sections 4.2.1 and 4.2.2 of the reference method. The
analyst wears both 1 safety glasses and protective gloves when the reagents are mixed and
handled. Each reagent has its own designated transfer and dilution glassware. This
glassware is marked for idemtification with a felt tip glass marking pen and used only for
the reagent for which it is designated.

The analyst may save time preparing the ac widic KMnO), solution each day by

mhmwmpHmEMMmepuwMMHWMmMnMgMAWWMdemH»hn*mw reagent is

needed.
o Cuantitatively remove 400 ml from a 4 Liter bottle of Baker “Analyzed
HPLC" water. Label this bottle 4.4 percent it KMnQ), in wacer,
» mummwummh.mm{NMﬁHM|mMmMmmlwxmmnwmmn*ﬂmehhnﬂmVNWMm
mwwMMmﬂ1mmmwnmeM|amhMuuuphh:mﬂMmmngmqnmmmm
This reagent will be s stored on the counter in a plastic b at all times,
aw Each morning the acidic reagent M.mv@ﬂwd"«MMmum:Qﬂﬂva<mmeMhm3m

mmnwmnnmmdlmW)mIWMummumlhhk.CMMMNWLMMIMMMMHWF
concentrated H,SO, and mix. This reagent is volatile and must be mixed
cautiously. H{uhjIbmzﬂMmknmmp1mmltm:ﬂMmk;ummxcmmma‘wmmtqmﬂckhw
Complete the mixing slowly until the mivture is homogenous. Allow the
solution to ¢ool and bring the final volume to 1000 m] with H, O,

JBS219 526



] (3&nmhﬂhyfﬂmarthhiTWWWW|1llwnmp*n\MﬂLMnaﬂtﬂﬂl:ﬁhvw“pwpwriTmnuaHUMMmr
volumetric flask or 2 liter amber bottle. Label this bot ttle 4 percent acidic
EMnQ, absorbing solution. Vent the top and store the reagent in a plastic
tub at all times.

3223 Fowipment Preparation. The remaining preparation includes calibration
and leak checking of all train equipment as specified in EPA Method 5. This equipment
includes the probe nozzles, pitot tbes, metering systermn, probe heater, temperature
lgnuunhImak‘lemm.mn“MHTnp'nmmrnh‘mmdlmmnmmmnmw.‘A;hmmomwMerﬁmdd1m0uﬂm00k:m

maintained to record these calibration values.

523 PM/Metals Sampling Onerations

'TTn:ﬁanmﬁﬁngcmpwratkmm;m&ed‘ﬁmrP%MJTMhmmM;Weﬁﬁnm;mns\dranIy1hmammmmyam
those for the CDID/CDF tests as discussed in Section 5.1.2 . The only differences are
Hle]brn;La|m1¢numh1mmmrcmdl$0<¢)m1ﬁwnpm|an|uﬂ,d1w1nmllicﬂrdmd.mndwghmm<mmmm
T@ﬂmﬂDMpﬁJm|hmMun|mlwmﬂuvwmlmW]Mywmmm train components rather than
ﬂﬂh]Wmaﬂmlumuunummﬁn.mmnmmnmthenw'ﬂsuumﬂk@ﬂmmmmmrmmndbﬂmmmMg
on page 14 of the reference method.

daz4 PM/Metals Sample Recovery

Begin recovery procedures as soon as the probe is removed from the stack and
the post-test leak check is completed.

WH)tmmﬂimnmznmmmierikomnTMmauluuﬂlmplmwmlum11nwuu“1@rmwr1u1LdUMm;ﬂhe
sampling train is disassembled into three sections: 1 the nozzle/probe liner, filter holder,
and impingers in their bucket. Fach of these sections is capped with Teflon® tape or
paratilm before removal to the recovery trailer.

Once in the trailers, the sarnpling train is recovered as separate front and back
half fractions. xmwmnqumnzmhmﬂwmﬁnm;ﬁmmm:hmhfmmmlbmxkzhaM?mmmuMm:recmmev
procedures is shown in Figure §-7. No equipment with exposed metal surfaces is used in
the sample recovery procedures. The weight gain in each of the impingers is recorded to
determine the moisture content in the flue gas. Following weighing of the impingers, the
front half of the train is recovered, which includes the filter and all sarmple-exposed
mmﬂ%mmmiﬁmwmmn1¢M?ﬂmaimmmm.'W%m:pmmbeIMnmriﬁldmmed‘wiunammmmmmzhy1mhimg:mmd
Nﬂﬂﬂﬂgthﬁﬂn@hvhﬂmk,Mp““lm%&mﬂnMPlmHlMalmmMﬂIJmlmﬁ1hdld“1LMHuadﬁm¢dw

amewwuﬁdm'Whaam@unmrmﬂlbmunuwmﬂmﬁwl”«1MFr¢mlumuIhmémwmmpﬂaMEbUnku

o o
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This rinse is followed by additional brush/rinse procedures using a non-metallic brush;
the probe is held in an inclined position and acetone is squirted into the upper end as
the brush is pushed through with a twisting action. All of the acetone and particulate
will be caught in the sample container. This procedure is repeated until no visible
particulate remains and finished with a final acetone rinse of the probe and brush. The
fromt half of the filter is also rinsed with acetone until all visible particulate is removed.
After all front half acetone washes are collected, the cap is tightened, the liquid level
marked and the bottle weighed to determine the acetone rinse volume. The method
specifies a total of 100 ml of acetone may be used for rinsing these components.

- Howewver, Radian feels that a thorough rinse requires more reagent. An acetone reagent
blank of approximately the same volume as the acetone rinses are analyzed with the
sanples,

The nozzle/probe liner, and front half of the filter holder is rinsed three times
with 01N FING, and placed into a separate amber bottle. Cap tightly, record the weight
of the combined rinse and mark the liquid level., The filter is placed in a clean,
well-marked glass petri dish and sealed with Teflon® tape.

Prior to recovering the back half impingers, the contents are weighed for moisture
control determinations. Any unusual appearance of the filter or impinger contents are
noted. Pictures may be taken to further document any abnormality,

The contents in the knockout impinger (if used) is recovered into a preweighed,
prelabeled bottle with the contents from the HINO,/H,O, impingers. These impingers
and connecting glassware are rinsed thoroughly wich 0.1N HINO,, the rinse is captured in
the impinger contents bottle, and a final weight is taken, Again, the method specifies a
total of 100 ml of 0.1N HNO, be used to rinse these components. A nitric acid reagent
blank of approximately the same volume as the rinse volume is analyzed with the
sanples.

The impingers that contain the acidified potassiom permanganate solution are

poured together into a preweighed, prelabeled bottle, “The impingers and connecting

glassware are rinsed with at least 100 ml of the acidified KMnO, solution (from the same
batch used for sampling) a minimum of three times. Rinses are added to the sample
WWWWWVb@MW"m&ﬁm}VW)mIﬂNIWPklwmwHummdwrWIAWIDMwmﬂnmmHm“mnqm“

TSR0 5.29



recovery bottle. ﬁmﬁnmlmmmyn:mlfMOMM1lundthvlmpmdlqulmxlddumlnnlhwlmnHt
ﬂ%m:kmnrm:cap»ﬂ;hmmMmW“MEmened.unﬁmhmw*wmmﬁn@;
ﬂnlﬂmfu‘dlvimmﬂmﬂthm;mmhmlweﬂﬁmmnuuhevnﬁmnim:mwmmjimﬁmlmmn1Mmimmymmwnmiom
after the job has been completed. K]m-plUMluIqL:¢.M|mem«mn1mm'sﬂhmlﬂmd impinger
awe*wtpmdloﬂ?mﬂmmwmmmmﬂevnmmmwmmvMWzmmmme:nlemk;m@mmihtﬁmrlim:nmmllmmm

A reagent blank is recovered in the field for each of the following reagents:

o Acetone blank - 100 ml sample size;
] 0N ritrie acid blank - 1000 ml sample size;
o fipmmmenm1nmmm:ackmfu3ﬂmntmmmlmwmnmgam]mwnxdtM:hmmmk--ﬁMWinﬂtmmqum

size;

» Acidified potassivm permanganate blank - 1000 ml sample size; this blank
should have a vented cap;

w :&NIMwﬁWthkmiw:Mﬂd{bhmﬂkw!M)xnhsmmmphmstmm
(] Dilution water; and
o Filter blank - one each,

hmdhlemwlnlﬂmnkhsmftmammmmdmmﬁmwwm;MMulﬂuumpihms@nmﬂmm'pnuuunn Each
lot number and reagent grade is recorded on the field blank label
ﬂ%m&LMmeIMwwﬂlmfm'n%nudnmphrcmmmamm&rhsxnamkﬂdwmn'mmatmmmhztmnmmﬂmrbm
detern mnm*“lammvmmnmﬂh:kmm;mmcurnmimMmﬁmq;mmmmmmmm“ If sample loss has occurred, the
mﬂhﬂh’“MWlhﬂV@NW1|MlHlmmﬁliHWWlM!mm(lHiMhﬂHpﬂhM“rlmeP¢mmﬂ|Mﬂ“]hﬂ
scale the final results depending on the volume of the loss.
ﬁqmmnmﬂrmmﬂ3(Mﬂmmmkwuﬂhmim;ﬁmrthe'wmuumm metals of interest are summarized in
Table 5-8.
5.2.5  Partisulase. Analysis
ﬂﬂmasmwne;wwmwlegmmwhmmrﬁmwpnmmmmmmnmmmmmﬂmwdimlhdethmdﬁﬂ,ﬁmmmkmndh3im
followed. Wunnhhem¢nm[Mudﬁmndemkmuduswwmmmdt@auanmurwmgmHmmmm

M$¢imlthm1ﬁmhi.’Whemmmmm:hmmmn¢¢1mmm11@mwmuimgi51mmm11MW‘wmmgMUmgthmmmmmmﬂﬁ&
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TABLE 5.8 AMPP%MCEKIN&AHNHTENETTMSHWKIELIJBQIIﬁLE_TR{@AIYFﬂJJS
CMF]W¢YY%R%&$T"LHMW¢C&HHNMB‘Eﬂiﬁdﬂl'hdhﬂﬂﬂmbmb

[

.lmmmm#:hm¢@mwd
. Detecsion Lams, .
Front Hall Fiack Falf

Analytical (300 ol (150 ml
Detecnon sample sample
Arnits size size
fatal Tathod® }Luppu ,ﬂ”ﬁ}}‘ 'lf“!}
Metal Method { g/mml) ( g/m”) (g/m’)

Chromium TCAP 0.007 1.7 0.8

Cadmium 1CaPp 0,004 1.0 0.5

Arsenic? G AAS 0.001 0.3 0.1
Lead® CFAAS 0.001 . 0.2 0.1
Mereury (T AAS 0.0002 0.08 0.03°

Wickel 1CAP 0.015 3.0 1.8
Bariuwrm 1CAP 0,002 0.5 0.3
Beryllium LCAR 0.0003 0.07 0.04
Silver lCarp 0.007 1.7 0.9
Antimony [CAP 0,032 1.1 3.8

Thallivm AP 0.040 9.6 4.8

s ICAP = In ﬂmwﬂwwcmmqﬂﬂm1AMﬁguyﬂﬂmﬁnmn o
'Mwmmmm.Ammmmm:ﬁdmmmtmmmnfﬁmwmmmmmoww
v : |

GEAMS = L aphife A0 )
LfVFhA¢m==lJde‘Vmpmmhﬁmmmmm:ﬁummmmmmmm.mmmemmcmpw

1 $1mftMm'ﬂMmmmummMmmmwm.

WMWMMMWWMMHMMWMMM@WM%Mmmﬂm@mmMM&Mﬂlwwwmw
cmﬂhmmmd”thm:mmmmek:mmmhlidmmwmmomLhmmmSEmf:l,

WMNMWMMMWMWmmwmmMmmmmm%mﬂMJWWMMMHMMM
e AeLEGLILE ¥ g Tllghudy
KMERCY, fraction.

d}&?ﬁ&:mmd‘AJIMﬁ:pwmwemm<mmmmmeswwﬂhkm:dﬁmnﬁdlmmﬂch1mmmfwahmzmmakﬂimmldmmuﬁﬁonl
irnits.

&
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The: acetone rinses are evaporated under a clear hood at 70°F in a tared beaker.
The filter is also desiccated under the same conditions to a constant weight, Weight gain
is reported to the nearest 0.1 mg. Each replicate weighing must agree to within 0.5 mg
or 1 percent of total weight less tare weight, whichever is greater, between two
consecutive weighings that are at least 6 hours apart.

820 Metals Analytical Procedures

A diagram illustrating the sample preparation and analytical procedure for the
target metals is shown in Figure 5-8,

The front half fractions basically are digested with concentrated nitric acid and
hydrofluoric (HF) acid in either a microwave pressure vessel or a Parr® bomb. The
microwave digestion takes place over a period of approximately 10 to 12 minutes in
intervals of 1 to 2 minutes at 600 watts; the Parr® bomb digestion is for 6 hours at 140°C

(285°F). Both the digested filter and the digested probe rinses are combined to yield the
front half sample fraction, The fraction is diluted to specified volume with water and
divided for analysis by applicable instrumentation.

The absorbing sohutions from the HINCO,/HLO, impingers are combined. An
aliquot is removed for the analysis of mercury by Cold Vapor Atomic Absorption
Spectroscopy (CVAAS) and the remainder is acidified and reduced to near dryness. The
sample is then digested in either a microwave or by conventional digestion, with
30 percent FING, and 3 percent H,(,. After the fraction has cooled, it is filtered and
diluted to a specified volume with water,

Each sample fraction is analyzed by Inductively Coupled Argon Plasma
Spectroscopy (ICAP) using EPA Method 2007, All target metals ex cept mercury, iron
and aluminum, are quantified. If iron and aluminum are present, the sample are diluted
to reduce their interferences on arsenic and lead, If arsenic or lead levels are less than
2 ppm, Graphite Furnace Atomic Absorption Spect roscopy (GIFAAS) is used to analyze
for these elements by EPA Methods 7060 and 7421, Matrix modifiers such as specific
buffering agents may be added to these aliquots to. react with and tie up interfering
agents. The total volume of the absorbing solutions and rinses for the various fractions

are measured and recorded in the field notebook.

e
Hod2
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To prepare for mercury mn.hynukﬂf¢‘hdmn&h.ﬂ1;nu]mUIIIUM|th'WIVHulm
hmmdngmrm,WUN{IWHHQCNEummmngemm&hhum‘mHmwmuu n, and front half rinses are digested with
acidic reagents at 95°C mlnuppedIBCMD'hmmﬂmﬁikn'mppwmxmmmmehyl»hmum&
Hydroxylamine kumhcm]ﬂuauh&smdmﬁMmlummlSUMmmmu5nﬂMmWMieiﬁ:midmd:ﬁnmmmdhuﬂiy
before analysis, Cold vapor AAS analysis for me: reury follows the procedure outlined in
Em%m.mmmﬂmmm'WWWU(M?MHEMmWNMMmlhﬂmmhndm1ku'Vhﬂmmrawmlﬂmhmmwwqjg ______ Analysis,
Method 3031,

827 COuality. Congrol for Metals Analytical Erogechices

AM]«WIMHHarmummnl|nowe*hneu.qnan(u«i|n1]u-hmm:mmmmmmiiuf:ﬁmﬂommmi.‘Allﬁmﬂd
mnmemthkmﬂm:mmqmwmwmm@LdMymmMIand&wm%mmdﬁmummmﬂimﬂhnﬁhwtmulnwﬁNML'Ib
engure optimunm § mamnluuwrln11m«wmmmmmwan1wm:cmmmmmmraﬁmmm.oﬁwamgwtrnemmm‘MLthe
solutions are at least 10 times the analytical detection limits.,

ﬁﬂﬂklHCWJNMdthW»MmlUmmnvﬁtmunﬂNMUMem‘ThﬂqwﬂﬂymmNMﬂ

Kmmmmmhmmm;hmdnmh:rummmngwmmmsnammMWﬂm1&MrMmMTummmntcimmmm\0mrfnmquemmy'mf
10|mwnmnm0”tmmmcml&mamhmnwﬂﬁxm:rmM$1kM'ﬁmmwmmmqy(M?lo]manmmmnucmmaﬂnmwﬂmmemmm
cﬁmmm:wanmﬂh:awwhm:beghmmhugcﬁ”ﬂm&ﬁmmﬂymmmmmmmwImswwhhim'HJKMﬂmmmn<0rﬁumMymeWMy
stmimmﬂEMMMmMmih<wmm<qmmMpy¢KMMIodsmmmpM3toudhedkiim:mmcurmqy«ﬂ?ﬂm calibration
standards (must be within 10 percent of calibration), one duplicate analysis and one
ﬁummiand&umimhmmlkawwwnw]ﬁl&unmﬂmm«Ummmilm&wmmhﬁnfﬂpmntmmm<mfammwag¢«mrnfqmmn:am
analysis).

Standards less than 1 pg, fml of a metal are prepared daily; those with
00nmemmnmm0mm1mmnummwmmmnwhisame:muuk3wmmﬂkh¢mmlhhmmmnﬂhﬂn

%J?W1HMﬂmMﬁﬂwmweSMMdmwanlb ality Control Samples. Standards

1MMIM1MIAAhdmmMﬁmmnhww1um|mmMMhmHMM”MMWWMMHWMMﬁmdﬂm
matrix modifiers that were added. Standards less than 1 ug/ml of a met tal are prepared

mkmmw;ﬂmmmﬂwwhhtcommmnulﬁnuumlmm'nmmwmmuuwhh5awe:muu%awwmakhrcmthmmomthhu A

G
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rinirnum of five standards make the standard curve. CQuality control samples are
prepared from a separate 10 ug/mil standard by diluting it into the | range of the samples,

All samples are analyzed in duplicate, A matrix spike on one front half sample
and one back half sample for each 10 field samples is analyzed, If recoveries of less
than 75 percent or greater than 120 percent are obtained for the matrix spike, each
sarnple is analyzed by the method of additions. One quality control sample will be
analyzed to check the accuracy of the calibration standards. The results must be within
10 percent or the calibration will be repeated.

52703 Mereury. Standards. and Oualite. Control. An intermediate mercury
standard is prepared weekly; working standards are prepared daily. The calibration
curve is made with at least six points. CQuality Control samples are prepared from a
separate 10 pg/ml standard by diliting it into the range of the samples.

A quality control sample must agree within 10 percent of the calibration, or the
calibration will be repeated. A matrix spike on one of every 10 samples from the
HING, /H, O, back half sample fraction must be within 0 percent or the samples will be
analyzed by the method of standard addition.

33 MICROBIAL SURVIVABILITY TESTING

The Lenoir Memorial Hospital Medical Waste Incinerator was loaded with waste
moculated with indicator spores in order to evaluate the effectiveness of the incinerator
by measuring the ability of microbes to survive the incineration process. This evaluation
should directly reflect the microbial destruction efficiency for that incinerator. The first
test method is aimed at det lermining microbial survivability in the combustion: gases and
the ash. This method involves inoculating a known quantity of spores in solution onto
materials normally found in the medical waste stream (ie., petri dishes, ganze, ete.)
Direct ash sampling and flue gas testing are conducted in order to determine the
destruction efficiency. Test procedures follow guidelines set forth by the EPA draft
methods located in Appendix K.3 and K.4 of the test plan.

The second t test method utilizes spore samples encased in insulated iron pipes
which are charged to the incinerator with the waste strearm. These tests are aimed at
mmnuwmﬁum;ﬂhm.nmﬂimmﬂwwmh,Hm&aﬁrwmtashmmmmmﬂhmgxmmmhodlmndlmmmuhj1mmmddm:m

general assessment of microbial survivability, However, the pipe method cannot

(19 N4
JBS215 538



determine destruction efficien ney bee meﬂiTmmmmmmtnmmmmmrﬂthuwmwNMMImmnmberlmf$pomms
surviving in flue gases and the ash, Three sets of samples (two different diay e ters) are
periodically charged into the incinerator MhnnupI4IUIIHWRMmmtmmn,]F0M£mmm%;thm1mmm,mmu
vﬂMmmhywmfthc:MMﬁrmm0r5¢MMfm:mlﬂmmMImmmqﬂﬂzM;chemkedum»=mm¢mhrh¢wH¢¢HIMWIn
m%@mmwﬂﬂMM$WMmMMMMmmwpmmTNMMgmwmmmmmmdhwemmwum
EM%m‘dmmﬁ:nmmmmmﬂﬁmmiﬂedlWMHcmmbmm.Smrwhmﬂﬂhmy”ﬁanthmlEM&nh¢aHmem.HIMMw1m rator

L]

Ash" (See Appendix K.4), ﬂﬂm&foMﬁmWMmgﬁwwﬁmmm|dmmmulmmm1Spﬂkhqgrmmmmmhufm
hmmdmﬁmmm/ﬂﬁh;and]pumﬂlaﬁmeU[m51Mm:MMM:gmﬁsmmmpiMMgﬂmmﬂaumnvu‘alw«mhnmquc&
S50 Siking Prosedure. for Eoissle . andAsh. Microbial Loading

In addition to t hw'pmuasﬁuanLm‘nwmmwmeJwrmminfwmmmm:mmmmmimh;hmmmmhummlmdmn
indicator spores are charged into the incinerator. A known quantity of

ﬁimmmmugmhgwuymmmﬂmmwmmmnm;axmihmmmﬂmbmd<wmm)(M'MnnmmmaﬁmmsrmmmanW'ﬁmmmdiMlthm

medical waste stream such as petri dishes, test tubes, gauze, ete. The waste is loaded
me)whﬂzhmﬂnmmmmmrmo'mmhmﬂdm:mdﬂnwbm:emﬁ$&kmutmsﬂ.¢mmﬁMmmmd;mtth¢JMMﬁn¢rmmmr
outlet, KﬁrmctamM|mmmmMﬂm:mm&cmihmmedimﬂnmwﬂm&athhm$(MMMMmlﬁuﬁﬁGhMmmy.

53.1.1 Jdmnu¢mm4gt A "wet spore” culture solution n.pmmpmmmdlmVHMm:mhmhmmmny
of Alabama. wamdMnﬂmmmMumnmdﬂmkaummwuHMWFMKHMHMMMgWWWHMEMwwn
in Figure 5.9, H]m,”puue:mA|WHnn|m|n¢jnmmmﬂﬁm:ﬂlimm@mxﬂﬁmryinl14&mn'ammmmmn&
Inoculation qua antities are approximately 600 to 700 mls, The culture inoculum is added

hm‘mmmmmmJmuumwmmm1mm1m;$mmﬂh&syﬁkmmm.nr«mimmﬂhmymwmmmmm;mslfmnﬂrmd"

“u%.J.Mnm“mim”mmm;yuumumﬂﬂmmmm ThtquhwﬂwmmﬂuMWMﬂhspmwmmﬂ
mm%MahmMIMWRMIW“WmmmmmcmmmmwmthMWﬁmmMmmmrmmqm run. (the
quantity of the bag is recorded), "Wh¢WMMmeﬂMMﬁw-.,SnpdtnUmﬂimﬁmikmmrhmm; Each bag
ofsmmkedwmwmmaiﬁlﬂmmhmﬂﬂmmmlim:mnnnf@admramtmqmmmlinm&ﬂnmmmmﬂ$lmmmrthe1mmmnmrcm
the emissions test ran. ]%Mthapmwmwnhdhmn1mhnwﬂwﬂkwgummﬂMwM%hM&mmpr

times of 0,1,2,3, hours from the start 1 of testing,

TSR0 5.3
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332 Indicator. Spare Flue Gas Sampling

Flue wm;h;emtnwﬂmmlﬁnmmnﬁhwiﬂmimeWMM'EMMﬂthhmeglim:hmmrtcy(h.Mthnﬁwlnum
spore emissions. 1ﬂmn1m$mmm;pw0c¢dmwm:&MLWW$1&M&memmwmmwrnm ntioned, draft EPA
mmhMMMwAmmwMMK&uFMemm&mmmmMPm%wdememmmﬁnaMMMWd
SmhmﬁomthnﬁnummHmnﬁmﬁmwIimer)"Whe:nmmmmmmmﬂsmmmphm;amwtﬂmmmwd:MHm»dﬁmEanw
volume aliquots. These samples are filtered, cultured, and colonies are enumerated.
Hﬁ'mewmgsuAmmﬁdmwnhtHm'ﬂmﬂmednmhmpMWhmqmwdmﬁmnmwd

5321 Eauipment. A schematic of 1 the spore sampling train is shown in
Figure 5-10. Flue gas samples are extracted isokinetically through a quartz nozzle/probe
system housed in a water-cooled sheath, A%!ﬂ“lmﬁrKMWM.HshMAHPM[HHMdPIIM,h&HHYHIV
UHHN'HidPhWJtdlmﬂhﬂcdﬁmthmnaKMMEnﬂmdﬂﬂlimfﬂMEPMMNL This allows the gas
wmquﬂ:mMmmmn1Mrhm:hmmnedmwmﬂylwmﬂhmedtpmwwmmﬁmm;achﬂcxmm%mumﬂmzﬁmmmlkﬂ&hmgwi&bh&
spores. From the probe, the sample stream is delivered to a L series of chilled impingers,
The first two contain 200 ml and 100 ml, respectively, of phosphate buffered solution to
collect indicator spores. The third impinger serves as a knock- -out (enpey) and the
fourth contains silica gel. 1ﬂmanmmmmhmmmrcmﬁmm&smmmphmm;umdn1muMMMMMquln a Method §
system. (Meter box containing pump, met T, velocity and sampling pressure

manometers, ec.)
ﬁmH%nideﬂMypunmpimlmmmdtm'dehmmm1muﬂtmdmmrsmmmﬁmm|MWlim:pmmmnzmmu The
pump is capable of accurately mets tering a 10 to 20 ml/mimute flow race.

3322 Sampling Preparation. ALl equipment used for sampling and sample
mmmww&anWMdmh1mmmm=ﬁmm»cmmnmmﬂwwmhxﬂmasmmmphmpm;hvdmmmmmnpmmmmkh&ﬁﬂMmkwM
disinfected and washed before each . MmmmmwwwwumwIm@,nmpmwnm,mmmmmw
connections, and the nozzle /probe brush a re: first washed using the same procedure as
discussed in Section 5.3.4.2. ]ﬁmMOmdnmymwmhmmg,mﬂlmmmmmmmmmuhéuﬁ'dumndwwMﬂlwumh
IMNMmemnKmmwmmdmjhmmmhml.‘MfMM'cmmmphnmmgItdsgmrmmuhmwa.MUlmmmmmmmmmm;mmusmmﬂid
with Parafilm® to prevent contamination, Additional sample containers, recovery items,
:mmd:mmmhmhmﬂleqmipnmmnthasmmﬁhMlibwwmmumﬂﬂwimglmrummﬂhmmwmmuﬁwﬂhmm1mmﬂkmmk

Some of the mummvﬂnd|MNM1an1wlmmﬂ@nhmclan&wmﬂnbmmhw”umwlmmrEMMi

TRSI1% 5.38
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m“Wﬂ&&WWNWINHh%HHWHmMWMIMM%NNNHIhﬂmmIﬂWWlmm%K%M%MtWHMT@MmmH
deionized), and buffering reagent,

TTm‘nmklm;MmmmmmmﬂbwﬁMMtmmﬁmwmlew adding the buffer solution to the first
1MmdmwmmwML!MMmuwﬂﬂnmkwdhoﬂMukmﬂhﬂmwaﬁrmmﬂwnlmmmm@ train is
connected to the meter box via an umbilical line. A pre-test leak check on the impinger
train is completed at approximately 15 inches Hg, Leakage rates in excess of 4 percent

of the average sampling rate or 0.02 ¢fm, whichever is less, are 1 anaceeptable,

IxmﬂLﬁmmﬁmnmmm;1&%@mﬂﬂmw&mwﬂmww@h&hmwﬂmuMmh“HmJMMMM
cap is removed and alignment of the nozzle and pitot ube are checked. The probe
cooling water flow is started and adjusted. The buffering system pump is then started
making sure that the probe is slightly inclined so that the buffer solution drains into the
first impinger. The probe is inserted into the duet and located at the first sampling
mwmmqmmhHMMMMMmmwhwmmnmmmnldMﬂMMW%MWﬁMMMdS@M%MW%
AMsmwmﬁmgpmmnmhwsLMqumumwmnwnmmmmﬁurknﬂmme“mummmm1n mperatures,
mwwnﬁmlrnﬂelvmmumgﬁmmhmMMgm1wm$WMMMm,ru:MMmgmdhmﬂn@M
mmmwmnumﬂvdﬂhmpwﬂwﬁ@ﬂbwnmﬁﬂwmmﬁMﬁmmﬂ“mmﬂw-uuMdlemMMnntm*u@
run.

waMﬂwmﬂmMmMﬂMmmM‘WMMmmmmnmmmﬁmmmmmmﬂw
second traverse will immediately start with the second train.

After completion of the test run, the probe is removed from the stack and the
flow of buffering solution turned off, The final meter reading is recorded and the
snwmkrwmnﬂskmkchmmmd.thnvwﬂ:ﬂuﬂw@ﬂuwmuum$m1mLM.nvmnum:wpulw
or greater than the maximum vacuwnm reached during 1 the sampling run.  Acceptable
post-test leak check criterion is the same g as was previously mentioned for the pre-test
leak checks.

3324 Sample Recovery. Sample recovery procedures are summarized in
HWWH:LAMWMNWMWMMMMMIWWMMMWMWWMWHMMHMRmm
nozzle tip is inspected for port scrapings or any external matter near the tip and removed
if found, (However, a glass nozzle will break when scr raped against the port nipple so

the presence of port scrapings, ete., are highly unlikely.) The probe is disconnected from

IBE219 5.4



G i
111 ) o
) oo, & By 0
G 1;'1 O o
ool u5 @i
:ii- :il, (S ] :I!
i <l
.y ml oG
A dd )
4+ G G5 )
1Y) l! oy
(B3] ¥
al
W
HA
Lt
il <Ii?
aunm W &

o 1
L | b B G
[HET Ili o)
o\ {H
mn
al @
tn [H
@ T 'Il Wity
[T d) [y 1";
[ ny
g l.ii;
[+
ali‘ o
ath
i "
(" LT
oy

\Ill'
1
[

mﬂ

n s ———— ()

:Il “l’\ :!l'

8 ki
::n :il ;III o o
r il .iil.

1
[
]
i
(1]
1]
W
i
h
<)
HAELLLT TP rrr—"
w
(1]
[
o
[HH
ot g ‘ ®
[ 1
a0 i
o) kg o) i1
G o il r
] :'il i []
¥ e (4121
&
oo
T
ol ol ()
[
1]
]
w{
"R
[ LI
W \I!

oang A o
b | P

dd &8 g “
ditt ‘i':
o ———— 4.!| LTI e
[

L
i
) g |.>

Sedh




thm:hmmdngmrlrmmn&umj1hmsprohm‘buﬁ&m‘dehmmwytxmmyame:ﬁtmmdimmﬂlhwm&hwd*w%ﬂnshmﬁhz
buffer solution, AMUlin$ms&mm:mmuemmmdin1m:ﬂmrﬂemmmmmﬂe'bmmme
ﬂmmWWWWWMWMWMmMMWMWMWmmMmMthmMmmMuM3
mmmmﬂefbomﬂe'mmmumrmnglthrmmmiw/pmwbe:ﬁnmhmm& The pH of the sample is adjusted if
nmmmm&unyt01&£lmm715'm¢ﬂu]JW]MQMMNJTl.'W%m:Mmmﬂ'mflkmeIMthmzmammﬂmzhmmﬂmzm
marked to determine later if leakage oceurred during transport. The bottle is then
Kmuﬂmmﬂﬁm:Mm:mo1&mﬂmmmmmﬂe‘mmmmmmmtmmmﬁﬁmm:mmMﬂmmhmmd&uwmmlm3mwvéﬁml,ﬁmrshﬁmmmmmt
to the laboratory,
3303 Lirgct Ash Sampling for Indicator Spores
DmmwﬂwmwmmpWWMHmmWWMMGMMHMWyMﬂmhMMmmmwmmn
to survive the incinerator process under various conditions. An outline of the proposed
a&h:mmmmﬂhmgﬁmxwmmmdtmunkm1ﬁounmIMnJ%pmmmme}K; Ash samples are recovered from the
mﬁh‘whmmlhthmm'mmmhmﬂsmmﬁmmmmﬂy.‘AmmlmmanMm:mnﬂuakmMLU$hmgﬁlmmmmﬁﬂmglmﬂeﬁ
Ihmﬁrm;emmhmmmwmﬂhmglmmmWMMﬁmz$aanMm:mnawmkmmn Two are transported to the
hMmmnmmmy'ﬂmruMINMw:ammlhiwmﬁfthﬁmmimmi1hm:ﬂhhﬁlmmmuﬂﬁ:M;M$md‘m»cmnmwmﬁmm:ﬂME
pH of the material.
53JUI,HﬂmanML‘AﬂnmmwwmnmmLMmmmewjpmeMmmmhmnwmﬂwmﬂwmd
p&m&wdiMn&mnan:comumhmmm;ﬁmrtnmmmmmmthmIMmszmmnmmmyu These samples are stored on
Lma.'Whegpkﬂ«ﬂ?ﬂma&ﬁmlﬁ;demmmﬂmm@lhw:m@dhmg&lkmmmwm:mmmmmmtmmlmmkmmmmdkmmmewtxtm
‘meEMmd:qummm1mfamhxmnd.nmmmmmﬂngwﬂm&pﬂﬂlmyﬁmmmiﬁcikmne%wwurmhm
king. Procedures

TTm:vnmme:ﬁ~ﬂhmmmmmimmo'MM&ﬂnchm&mmmW\mﬁmlkxmmwn<mmmmmNﬂm;mm

334 Pipe.Spi

ﬁimmmmmmemlmmmmmﬂmmpmmmmmmmmﬂtmimmmmmMNﬂKMpmm. Upon recovery, the samples are
mmhmmedlmcmmmﬂhmgtm‘HmyH)mmﬁuhmaﬂmmd1Mmmmﬂﬂnlm¢mmmmim:ML4'mfthm'ﬂmmlmMNm
{BMMMMmm1mf£LJMmmmmmhmmmmmmmﬂmm:mm&ﬁmmummmmmmm:mmdlmﬁmn¢MmimmdAM)ﬁmmmmmammmmmn
cellular morphology,
53&&_%&@mﬂ@m@mmwgdemEmmmfmwpmwmmmemmw%%ummﬂ%wﬂm
Fumzmwm1mmmmmmm|bulﬁmmuf:ﬁwlm.’IhmeMMmMmmmr|mmﬁMM$mm5axmi&mmmmwdrkmﬂspmmmm

)

memMMMMmmﬂ>ﬂmmtvmnw:pwepmwed?by‘mmmwﬂMMmlﬂhmm:{hﬂmurw Collection. in Rockville,

Maryland. m&:mmallammmumimﬁfhmmihﬂtmmﬂnmmhwﬂmd@NmmmmmMgﬁmmmmmdmmwmﬂy 107 spores is

prepared and placed in a small glass vial, The contents of one vial was emptied into a

TES29 Bl
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terilized pipe to constitute a single pipe sample. Each pipe sample uses the contents of
1 spore vial.

Affter the vial contents were placed in a short piege (2-4 inch) of 3/8 stainless
steel tubing, both ends were capped with Swagelock™ caps, This "inner container” is then
placed in an "outer container” which is a 2 inch diameter steel pipe nipple about 4 to
6 inches long. Each outer container is identified with a unique idemtification number for
tracking of feed time and location. Enough vermiculite or other thermal insulation
surrounds the inner container to maintain its position in the center of the outer container
audhmpm%mnirﬁmmwhmmmﬂﬁhmm;]MMhmthmHhmmmMmcmmmﬂmwam&mwwwd

fi&#ﬂ,ﬁMﬁquﬁ@mMmmML”PM&Mm@rmnWﬂnmmehmmﬁmmuﬂmmmﬂ&mﬂ
disinfected before use. This procedure consists of soaking the comtainers for at least one
hmmrmyhmblHmwﬂwwmﬂm%ywﬂhM&mmme«MM1mn1nummmwinm¢ﬁwﬁhhuﬁwwmn
3 times with sterilized deionized water, , and finally, rinsing with 90 percent alcohol.

HmnMnh«ﬂwmmwam”nwwnwdmwpanwwLMuwwummmuﬂcf&mnws0ﬂmwMMJM
1@%tm%kr%wﬁmwwmmnWMmmamdﬂMwnwﬂmmwahendammnfﬂmdMumwmeﬂmwi&
placed in the outer comtainer with enough vermiculite to position it in the center.

Additional vermiculite is added and tapped down gently, Finally, the outer container is

sealed by securing the other end cap.

jt%mﬂ_mﬂhmiﬂkmmﬂumu’ﬂwummmﬁWMMwwﬂmwymmwmhmwwmmmhmmwmmmpm
ﬂmﬂbwﬁhgpmmm@mw"TmmduwmhﬁwﬂmmﬁmHHmwmmﬂNHWHMIWWHMWMM%
cmenmm&buwmmymmmﬁWMM;whkhcmmethnmmpmmmeWﬂy?memmnunmwwpmm
each day. A single pipe spike is charged to the incinerator at the beginning, middle, and
end of each day’s operation. The first pipe is fed in the first load of the day at about
TMMMLWmmmmﬂ@wmmmﬂmammmWMMWmWMWmm'HMMMMMM
added with the last load of the day (about 3:00 p.av). The exact times for ch arging the
spikes are coordinated with hospital personnel,

The pipe sample i5 placed in the charging hopper at random locations that
correspond to where the MWI bags are placed in the hopper,

SﬂMMIhmmmmhﬂmmmmmyfﬂqupmumwr@mwwmﬂihnnﬂm incinerator following
auxmﬂdmmmpwnmlwmmunmmmmu'HMuMMm%wmnn«MNnrnmmrwdammmeﬁﬁmwmnu

mmdtheﬁ@mMEWtMMMnbﬂldewwﬂiu'ﬂMMIUH&.MMNW'NWWdJ During this period, the

"
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location of the samples on the grat ite 15 recorded to the extent possible. The e sarmples are
recovered and the hot ashes removed from the ignition chamber. Ash samples are also
taken during this time as discussed in Section 5.3, FExcess debris is removed from the
mMMmmMMmedWMMMWA&MMWMMHPMWMMW.TMWMN&Mmemw
maintained at or below 4°C in an ice cooler with care | to protect them from

cmmmmmmMMHMWm1&mmmlmmﬂmtm;MNL

THMEqMHm&QImfvnmmﬁspmmn are: determined from the pipe samples, flue gas
sarnples and the direct ash samples, Sample preparation for the three sample types is
discussed below.

85351 Wmme:%mmuﬂmammdlﬂmwlﬂmmmhmMEM;EMEQQQWQQMLEEQQQQmW@. The sample

]mnﬂmmnmion:mmdxmmmhmmssmhﬂmmw1km“ﬂmaﬁﬂpm:mndkmﬂh&mmanm»aww'ph&Mﬂnhmﬂim
Figures 5-13a and 5-13b. The analysis is performed within 96 hours after r sample
recovery, TFhw‘mMWMMmmnmfthe:Munm:cmmehm&rcmlim:pipe:mmd1&M:Cﬁnmm:mﬂhsmumwmms&uf
mmmmmérnmdim'm:meﬂmzhmmﬂmwMGMLuﬂmw.'Thm:hmﬂdMHOEKMmummmmMe¢mmmmmmmm$:mmﬂrMmmmﬂ
with sterile phosphate buffer solution into the incubation tube. Any glassware used for
this transfer procedure is rinsed with sterile deionized water into the incubation tubes,
The direct ash samples are mixed and aseptically added to 100 mls of sterile deionized
water before further processing.

3.3.3.2 Flue. Gas Sample Analylisal Preparatio sehirg. The sample

preparation and analysis scheme is presented in Figures 5-13¢, The hwmﬂ'niuwm+|mmnq|h

jmlmmeMEd1m»tMm¢rmﬂnm:M?MmMmmws«hmﬂmgnmmmmmmmmlmmmmmme Each sample containg
approximately 1.5 to 2.0 liters of sample. The sample is then 1 aliquoted and prepared as
shown in Figure 5-13a. Three 10 ml ; aliguots, three 100 ml aliquots, and three equal
'mmhmwm:m&lﬁmarmummmnmganMHMmmim]mnmmmnmi.'Whm;mﬁqummﬁimm:pmmmmdiI|$MMihﬂ
incubation tubes, filtered and placed onto a agar plates as discussed in the following
sectiong,

3.:5.5.3 Colonial Enwmerarion. and Identification Prosedurg. Trypticase soy agar
is used for colturing B, &wmwﬂunmmﬂMhm.Ewmh%mmwhnmMMMMWMdeﬂnwmﬂnm
&wpammuﬂwwmmmumgﬁhmm'umﬁtenmphmﬁmw;m:nmw“e~mﬁﬂuhmm&KMMMnmrﬁMMH'Uhﬂynlm The

Mmmﬂbmﬂmmltmbe:m.ﬁmmmmlmthﬁmmrme1mmkmﬁmmﬂlmmﬂcrﬁmmﬂpmmmm&ﬂihwnu@hnﬂn filter as
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1 sexeened licer ash
sample mined well

Minke 3 aliquots by adding

1 g ash to 100 ml
uffer solution

\L

w- Measure phH on-site

Li
Ash 10 g ash to 20 ml sterile
defonized water. Allow ash
to settle

IL

Calibrate pE meter and measure

Serial dilutions "

1|’

WVacwuem, filter each serial dilution
through separate sterile cellulose nitrate
Filter (0.2 i)

L]
Lay wach filter on a separate
aggar plate

Incubate plates at G5°C for 48 hours e .

Pewform plate eounty
Coonfirrn inclicator orgamism using jram stadn,
colonial morphology and appropriate
biochemical tests ay needed

W

Determineg ratio of colonies to Che total

wolume: of ash i crom amd adjuat to Gind

cotall number of spores remaining viable
through incinerator cyele

PE of liguid portion of sample

Samples which read TINTC
are then serial diluted

Flgare 130, Saple and doslysis Scheme for Microbial Testing of Ash Samples
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Recovered inner
container

'

Transfer contents
6o a incubator tube

Rinse inner tube
wiith sterile phosphate
Buffer into the
Tncubator cule

JL

Vacum, filter through separate sterile
Nalgened®eelulose nitrate 0.2 wm
fiilter wnit

|

Lay each flter on a separate
agar plate

\‘y

[neubacor plates at 65°C for 48 hours

\|V

Enumeratic colonies of B, stearothermophilus
o filbers

Figure S« 130, Analysls Scheme for Pipe Snomple Microbial Viability Tests
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Recovered
liquid sample

1 i [
3 10-nal aliguots 3 100-myd aliquots 3 equal aliquets
of remaining sample
i) !

Y

Vacuum filter through seprate sterile
Nalgened cellulose nitrate 0.2 wm
fileer vt

‘V

Lay each filter om o separate
agar plate

Incubator plates at 65°C for 48 howrs

\"
Enumerntic eolonies of B, stearothermonhilug
on filters

mMMWMHWWWMWMMMﬂMﬂ%MMWN%m@ﬂMMNHMTNMMMMMMHWMMMM

Fligwee 50130, |
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WMLluwhﬁmwhmmmmwﬂ[mwn%&ﬁMmMgmMMMmWnWHwhmmm@mMMﬂmwdﬂmﬂ
up on an agar plate, lhm*phﬂmd.¢naﬁm¢uhmmwd:Mlydmmdclmmmiallﬁ?%ﬂlkmw¢ﬂlmmmmspmmmr
1M»ﬁhmm.mmhmmmm1mmmnmmmnmmm.'TTm:pMmMm;mnﬂlfmnmwedlﬁxnm.Mmgﬁmmuhmmorzmmdlmﬂmmmms
of B, stearothermophils are quantified. A variety of tests including a gram stain and

biochen MNWMSJMﬂy“belmmmjtmnmonﬁkmn1hmmimm:cmmmnhmimrwjmmﬁmﬁaummmuxmmmmmMML

ﬁﬁm%#lndmmutﬁwmm¢%mmeHPHMMHvﬂmmwu]<UmanﬂMmrnmw¢umJMy
{]mmUTﬂ<UJMNWCN3)HthmmhmmmLﬁﬁ%ommmﬂthuimgsmmmw-@ numeration and verification
[nwnNMWrsunnmwmﬂ)amsdmmmmmmﬂMlﬂlehhnﬂﬁtAAMpMLymn:&muxunekmﬂﬂhcwthe
'WMAWmmumemnﬂmnylmmmtuwhwmﬂnmfmmnwm lnstitute (RTT) to verify the
manufacturer’s count.

Hﬁm*dlﬂMmﬂm;ﬁmmm1aiMue;wma(hmmﬂmymw}smwnpha&mrmmﬂlamanlmmmwﬂmmmmmﬂpdpe
mwmﬂm&ueanﬂymﬂimchmd1Mu¢mMummmM0ndhnmgpmwmeMncmrmxwmw
ptnw“dulﬁm.]quﬂjmaMm.mnﬂ&HIMWf1dIImmepimgmrsmmmphm;fnmmlrwm»Mmﬂ‘nmm&

A blank ash sample will be collected prior to the test program to check for the
presence of indicator spores prior to any spiking,

34 HYDROGEN CHLORIDE/HYDROGEN BROMIDE,/HYDROGEN
FLUORIDE EMISSIONS TESTING BY EPA METHOD 26

Hydrogen Chloride (FICI)

JﬁNmemBMMWMWme»amlmwmmMHFMmmM
(HF) ﬁnnmﬂum;m.ummnmphmmmluammvt&imﬁﬁsmmmMﬁmgtnMnﬂ‘Whe;mmmmdmwwannw&the
JmP%mIMMmhmmlﬁmidmmﬁqumhmnﬂl&mtmhmj“ﬂﬂm&ﬂmﬁmmmmmmmﬁmmlmﬁlHMHIMhmhmiOM$1&mmm
MhmMﬂxﬂmndIMWWWMMSWmeJMmm¢MMWn”lnthm1rrthmnnnuwﬂmﬂgmﬁmmnmn
h;emnmn‘wdlh'mulﬂnsﬁmmﬁk:mmm|mmmmml[hmwmgh:wdkﬁﬁmmlmmumw. In acidified wacer, HCL
solubilizes and forms Chloride (CL) ions. lon chromatography (IC) is used to detect the
Cl‘hmmsHMfmmmmiRIMMmsmumymw.ZFMW1mnslmmﬁKMTmmmmm,me|mmmmnmm:mm]$m0nmmM:(ﬁw1bmmﬁ
fﬂmmmmmulﬁ*)immmrmdu:mMm»hmwd¢MWMmmlhwﬁH$“‘%Tm:nm&ﬂmmmiﬁimmimdmdlhum&ppmmmﬁm‘mn
5.4.1

Axdmummnnlufthw'HW”1uHHl|dHM‘adlnphnw'uamn is shown in Figure 5-14. The
Munpﬁngwmﬂntmmme;@fm«mmwmzpnﬂm:wmmlmﬁmﬂmmm‘wmmWWQﬂmmnﬁermmrmmmwu
pmﬁmﬂﬂmmM<“demmmmﬁMMMdmMW%MmeMMMMaEWWmemmkamw
the high temperatures of the stack and the shortness of the sampling probe keep sample

gas i the probe above the acid dewpbint, the probe will not be heated. The train

JBS21Y N O



TABLE 5-9. INDICATOR SPORE TESTING QA/QC CHECKS

Sample Type

Number

Q4 QC Check

Wet Spores

Field Blanl -
[mpinger Sample

Field Blank -
Pipe Sample

Duplicates -
Imnpinger Sample

Field Duplicates -

Pipe Samples

Pre-Test Ash
Blande

l,’

dur

p4

Verify manufactyrer’s wet spore count
by sending an aliquot from one slurry to
RTT for count.

Prepare train through leakcheck, run
bufter solution. for & howrs, collect 1
field blank sample

Fully prepare pipe sample without
placing spore charge inside to check
tor handling contamination

Complete duplicate analyses on 2
impinger samples from 2 test runs

Load duplicate pipe samples on 3

separate occasions into incinerator and
analyze

Collect ash samples using the test
progecures prior to any spiling of
indicator spores

JREDD

550



S Stmei v

L
"
t"
l)‘
t>‘
HEH CEN g
Exetrnestion (Mo M Thaerrcciiu o
(AL} "y .....‘. "y,
) e “Yaus cor ams wus wm am
‘~ 4’ F‘~. -""’= :
\ |
\
P !
N, |
"\\ .."n b
" i Probe
[ ] kY e G CEMI Gn
= [ Goncitonor
O " . ’ |
ol \ T
K \ -
¥l CiEM H \ '
( Pl 1 | !
% m ey .
¢ / A
‘>1 1 I \
‘>t 1 | ‘ Pumgy ’ -------- ae Eangt
% 1 | \\~ /
" Qun I [ e,
\ Candivonm N | P N,
1 N .
1 : L Cnan
= || (] vy
i ] i g
| i
w ] |t 1
) | >
[ - J[ Courtian, IMaarahanicd | | 1E'
shenay, .
I 1 1 [ ” N, VY
| | , | ; J: | OSU——— ‘ ‘
| | | | I N L
\
o0 (o] A, GOy (=" ™G 1-IG Tangannm
G
] Gion
!
: signal SRR S——
) Canrciionor ,
]
f"- -..\ I
NG Ganvarpicn (::::::
and Gaengume § ) 4
Duin Actpanition Atordus |ii\ |
[

o I Y Fuagt Traeo

Gaone e e o e Lnihamtad Giow Linoe

........................... !E““m"m ‘Wirm

FHALIERE S0, MG 8 ﬁMWWJFM%WWWﬁMWWWWMH%WMNM
LEMCIE MENCBRIAL HCSPITAL (19H0)

351



cumﬂww|ﬁ1mnmpﬁmnmlkmmﬂ«mminmﬂnmmrhﬂMwmmdeWNwmhmphmmmﬁcwnmmmmmulllﬂ
H,50, to collect HCL, HEr muth“ww»mmumm'mmnummmglthlNNHHPmHmwnwm
mmnmﬂMmrWﬂnmeM1HMMLWmﬂwmihmnm@MﬂmmmﬂKMthhmmw@“mulmmHW1mm
silica gel impinger,

54,2 mmwmnwmwwmmmnnm MALELn

5421

L Sampling preparation includes calibration and
Makcmmmkum;wfmﬂtmﬂh<wumpnw- “MﬂlmlmdﬁmHNVHHMM@meWTWKNUMpM@¢dmd
umbilicals. Referenced calibration procedures are  followed when available, and the
mmﬂﬁwmmﬂymmmmmmdMMmMMMﬂ.MauhMMWM¢MMMmmwMMMwwﬁMa
puﬂﬂmﬂarpmmmz@fmppmnﬂm3ﬂsmmmﬁmwﬂabhgthmm&lmmmwmﬁmhwﬂmthm%mquWJn 15el.
mwmﬂmMmmmmHmeWmeMmMMWMMMMMMmMMMMm
<W1wlth1dndmwﬂmwmmﬂiwmmmn.f%mmtmﬁmmpr%wmimwmmwmnmm
mmm&mmmmd;mndIhddlouwiMAHM$KMTWMN'0wd¢r.'Ihmtmwmhmml1mmmdhmuﬂﬁmmwhnmﬂrm;nmmlmwhmg
mmmHhrumMmquWMHMMMMu’munmthWrmemmmymwmullwtn’®|MIDHhI]hmm4
each, followed by uwn‘mnpvnwﬁnmIﬂhwlwulm.lﬁimmHMimMuwmch4mfﬂLﬂIﬂihlmill,mndlnlmmha
an impinger containing 20 to 30 grams of silica gel. When the impingers are loaded,
mmmylmmw”bewamppmmlmdﬂh”WwﬂmmN”tmpw 10 secure the two sections of the impinger. The
hmmmmgmrs&uf:comnwuiﬂd‘mMmﬂlux'mmmm;[ldmmm:cmmmmmmmws and arranged in the impinger
bucket. The height of all the JWWMnmmmﬁemmMMMIhmamppwmmﬂmmmmhwthmmAHMﬁwowwmmmy
1MmMHm.meﬂh1hww.m4H‘ The nww1lmmdB1mllhw train are sealed with aluminum foil.
5.4.3

ng. Qperati
Whmnrlnsmnnqﬂuqm the HCL/ HBr /HF
h&mﬂmmdiﬁh]mmemxmm‘%Tm:meknﬂmmﬂdrm;pwocmdmreim‘Hnﬁsmmmﬂ:m;tMmtchmmmmmﬂﬂn
$ecmmmnﬁhl.'Thmzﬂmﬂkx%ﬂm,mmnqrhn p start and stop times, and any other events are be
nmdemmmwmmmmmkaMglmmmmmmmmmmmamm@MwnmummwMMﬂmm
check procedure. Sampling train data are recorded every five minutes, and include

PMMMHhOTKWRIMJNm]DCHNWIMMNHHMMM“MMMWHMtIm&NW,deWMWMIMImwmmm

& @y
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S44  HC/HBr/HE Sample Recovery

The impingers are disconnected from the probe and filter and moved to the
recovery trailer. Once in the trailer, the contents of the two acidified impingers are
Ui Mthatﬂ«nvu'md!mmlldwwwnmuwluhmuﬂﬁwlv.nfm:mmd]pmmmmitmmn&lchmnmsmmmpmﬂ

bottle. The sample bottle should be sealed, mixed, labeled and the fluid level marked.

'thlmmnmmmm;mfthn:mmmmnd:mm:ofimnphmmmﬁ~0mmwmﬂmhmgItm:OMlPJ]Nnm)WEbmre1immmrded

for every triplicate series except for one. These will be archived for possible future
analyses. The sample recovery scheme is shown in Figure 5-15,

54.5 I%EJIPHBWIEH?JMmewﬁcmlEﬁTmmmhnfm

ﬂmmughwm‘muaMﬂMMH1lhnnmdnn"amuumwrWIMan'thm 2ach sample is examined to
«hMmmmmmm:tfamw'hndmmga(MmmuTedlmndlmny1mﬁkmﬂormmimm'pawﬁc”hmw;of!tm »dnqﬂkdlmnz
noted.

The Ton Chromatographic (IC) conditions are described by the type of analytical
column and whether suppressed or nonsuppressed [C is used. Prior to sample analysis,
stable baseline is established and water samples are injected until no C, Br, or F°
appears in the chromatogranm., Tﬁmwn$the]NSiﬁ<mMﬂbnan«ﬂLmunp=mamdlndm.qnn1uuqv1h@
appropriate concentration range, starting with the lowest concentration standard. Next,
QC check sample is injec ted in duplicate, followed by a water blank and the field
samples. The calibration standards are re- -injected at the end of the analysis to allow
1mmmum3mmmiomgﬁmranw'dekﬁm‘HMﬁﬂn$MTmn1uJ|L&4mmmm:dumegeumMy$M;OfltmzﬂMﬂd
sarmples. The CI, Br, and F sample concentrations are caleulated from either the
respective fon peak area or peak height and the calibration curve,

S4.6  HCL/HBr/HE Analvtical Quality. Contral

ﬂﬂmalliﬂs'mﬂﬂmmumMImth&1umhmrmumn(M?ﬂmmMicmmmmmNWmﬁmwmnuum:ﬂmdumﬁmgummnm
A correlation coefficient of greater than or equal to 0.995 must be achieved to have an
acceptable calibration, At least 10 percent of the total number of samples are analyzed

in duplicate. lon concentrations i in the duplicates must agree to within =20 percent

G5
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855 EPA METHODS 1-4
550 Traverse Poing Location By EEA Method.l
1HM$Hnmmmmn'mmdthu”nnunnmlndnqphlﬂ‘uawmqmr|n1mnm1hwwuwnmy*MM isokinetic and
flow sampling will be dictated by EPA Method 1 protocol. These parameters are based
upon how much duct distance separates the sampling ports from the closest downstream
and upstream flow distarbances, The minimum number of traverse points for a circular
duct less than 24 inches is 4 (8 total sample points). Several sets of perpendicular
sampling ports are established in the incinerator outlet, Traverse point locations are
determined for each port depending on the distances to duct disturbances (see
Section 4).
5.52  Nolwmetrie Flow Rate Retermination. by EEA. Mesthad 2

WVolumetric flow rate is measured according to EPA Method 2. 4 Type K
thermocouple and S-type pitot tbe are used to measure flue gas temperature and
velocity, respectively. All of the isokinetically sampled methods that are used
incorporate Method 2 (CDD/CIDF, PM/Metals, Microorganisms).

5520 Sampling. and Eowipment Preparation. For EPA Method 2, the pitot
tubes are calibrated before use following the directions in the method, Also, the pitots
are leak checked before and after each run.

5522 Sampling Operations. The parameters that are measured include the
pressure drop across the pitots, stack temperature, stack static and ambient pressure.
These parameters are measured at each traverse point, as applicable. A computer
|MNMW”HM is used to caleulate the average velocity during the sampling period.

553 Oy angd. GO, Congentrations by EEA Method 3,

‘TTm:(l!aﬂml{33@|mmmmmmuﬁmhmu§ﬁwm1dmm3mmhmmdlmyﬂﬂﬁmwximﬂhmwimglﬁfu&
Method 3A. Flue gas is extracted from the duct and delivered to the CEM system
through heated Teflon® tubing. The sample stream is then wWMMMlmﬂﬂ@mMMmﬂWMEmﬂ
moisture removed) and is directed to the analyzers. The O, and COQ, concentrations are,
therefore, determined on a dry basis. Average concentrations are calenlated to coincide
with each respective time period of interest. More information on the CEM systemn will

be given in Section 5.6,

IBS219 Baly



Ad4 - Average Moistuce Determination by EPA. Method 4

”ﬂmumwnmwﬁhm‘mmmnW%wmwmmMmimukmmnnmnhmmmmmmumdMRmB%mhwd4.
EMﬂbwe:mmmmﬂﬂm%\ﬂmsimﬁmmkwwmmmm1wftheimHPMmmmnihsrecommmd" When sampling is
cxMWMMM;mwﬂmMMMWM$mPMEhmmmwmammwmmmmHMMtMrwﬂMm@Mmm
makmﬂmmwd.'TTmzmmﬂngiymrlmmﬂlmmﬂwmﬂmmmm1mfgﬁ$:mum¢mwd:mnﬂnmmmIMWumummemzthe
average moisture content (percent) of the flue gas. The caleulations are performed by
computer. Method 4 is incorporated in the techniques used for all of the manual
sampling methods that are used during the 1est.

5.6 (JCMWWHTJLMDILS]ﬁhdkﬂ&htﬂ%ﬁfhwcmWWW(MRﬂbﬂﬁkocmmwmideYFWhU%)S
HiPﬁmHMMmhmmmqlﬁw'ﬂﬁvfﬂl,mmﬁllﬁ:mmﬂcmmmhmuOU$1mmmﬁhmﬁwm;nmaﬂmmmsﬁmw
mmmmmmﬁnm;ﬁﬂjm,tmplﬂﬁlp!mﬂh,axml{ﬂﬁ'mmncenrmmimnﬁ.'ImmmltmTMmmmwbmmm;mna&umMWmed

by EPA Method 25A. Flue gas mmﬁﬂcmmmmmMTammmm;mmuiMﬁn:mmmﬁMmmwd1mmmm;(ﬂﬁhm
prm¢mdmres1mmM@UMmm¢umﬂ{mwﬂmnnmquﬂmmmum:mmdtpmmﬁmdurm&,Jﬁ;dthMMMmeWMm:CHEhd
system is shown in Figure §-16.
ﬂﬁwo~mmmmmmhw:$wmmmms&Uf=U$mdemtmmmhulmmw;mm;&mmmihm;ﬁmrthe‘ﬂﬁﬂN[systmm.
Chmaswﬁmmmlm;Mmrﬂﬂ(ﬂxmmmmmmwhmgammﬂthe«mﬂmar&wmmmnimc&mrmﬂ[mmMErﬂﬁﬁmwm" For the
nmmhn(ﬁﬁmﬂfmmhwmmhmnﬁmeMIuﬁmmnpmmaame*wiﬂmhmnwn1mmmﬁnmmmmmy:m:m:ﬂmmmu]mmMHwﬁtmm
1hm:Mmdxmmmﬁorwmmmet«hmm:mndyﬂ%mmmwmmmﬂtmvﬂm2(IﬁmdfUﬁMHmrﬂmHmmghlmwmb{nmmmd
'Ihfkmﬂ“]hma.'Thmtﬂmm:gm$iﬁ<mmmdnmmmed»0mmnpmwmmmmymemmmtlmlimmmmmmwa|ﬁmmmwmm0
kmﬂkmmwﬂm&ihmﬂjyuiﬁuﬁmmnzkmmmmtnmmmgznxnmmﬁ&ﬂd\M)whmwmmﬁmmmimmmbwmmmu
Hﬂydmocmﬂmomgmmmmmemnemmsﬁmmanmmmﬂ«mnﬁlvvm:hm$Multmmmﬁmmm,M$:Mum¢mm:Mwmmmu
bypasses the gas conditioner.
Sl GEM. Sampling Eomipment

3601 Sample.

Iﬂmmhmﬁ.'ITm:mmmML[HEhd]mnﬂmw1mmmﬂ&ﬂ;m$:ntﬂack1Nmmnp®pe
umoummmdfm»arﬁmwmmﬂmmﬂbredmmimglmmMMnWMMMﬁ1hmammmﬂmmﬂxﬁWemﬂW“M)thﬁzhemﬂ1wmmw
vmmeg.’Whmypmwbe:mqpkmmmﬂ&mmmwwdmmmmﬂyamtm;pohmtmmamm3mmm:vmmmmmyimlmesmmmk
determined by a prior velocity traverse.
ﬁﬁiﬂtkhmmmUQMmﬁZH@M@d&MHMMHMMsumHMWdhm:mmﬁmrwmihmqmm
mmmqﬂ&mwm»the1Mmmmmnmmmttnmmmrﬁnrlﬁm,{ﬂjm,WWUM.ﬁle1CM},mmmlﬂﬂﬂ{33mmﬂymm& These
WMMﬁumh@MMdMH0NMTMmewwmnxmdmmﬂm@L Condensate conld clog sample lines

cmpmw@wmmmde%de@ﬂmﬁWmmnerMwmmwMMMMWmmcmmMWMmm
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All hear race lines contain three 3/8 inch Teflon® tubes, One tube carries the
mmmuﬂﬂy(MM&'Mlm:ﬁium¢d|ﬁmrFllﬂHdINMImHMl(i("fﬂﬁgm,dMMlﬂmﬂ(Mmmn'ﬁiﬂVIﬂMﬂﬂu<n%m
backup. These gases can then be directed u up to the sampling probe and through the

entire sampling/conditioning system.

5.6.1.3 Gas Conditio ]Emmnphm]WELMEﬁwmlPEmdﬁﬁﬂmmﬂalgmﬁcomdﬂkmmmm
are used to reduce the mois sture content of the flue gas. The Exemplar systems use
thermoelectric cooling plates to lower the temperature of the gas and condense any
moisture in the unpmn.4CmmmMﬂmmnmzm;hmmmwdhmmmy|fmnmwmmlﬁmmmlmmaEmmnpmn]mmﬂ1km'm
drnmﬂsmxmphﬂismanmmlthmtkﬂoma;mmmmmathw]QMtem,uwmmﬂywnmmuqu;therowmuﬁm]ﬁmw
sample bias. mmddﬁﬁommmhgiimzﬁwmmmnsmmmEHMm:ummMmﬁpmﬁhTwaumnmmuxecﬂhumndnHQV1k@
possibility of a leak. The gas conditioner may be located in the CEM trailer or at the
sampling location depending on site conditions.

3,614 HCLCEM Sample. Svstem. FICI flue gas concentrations are monitored

using 4 CEM analyzer as well as by manual test runs. The HCI CEM sampling system
uses a GMID Model 797 dilution probe. This probe cannot be used at the expected flue
gas temperature ranges (approximately 1600-1900°F), Therefore, a slip-stream of flue
gas is extracted from the stack and allowed to cool tw approximately 400 to SO0°F as it
passes through a length of sraller pipe (i.e., 1 inch I3). The dilution probe is placed in
a sampling well in the slipstr ream pipe for HC1 CEM gas extraction. A thermocouple is
located adjacent to the probe to monitor Fgas temperatures (see Figure 5-16). A nominal
dilution ratio of 200:1 is used.

5.6.2  CEM Principles. of Operation

”)

ﬂﬁﬂﬁ.mdLAMum“mmWWW‘WﬂMMmthAHNI‘mmmw4 ris essentially a continuous
spectrophotometer in the ultraviolet range. SM)Hsm*mmﬂveh/ammmwhm11Mmmvkﬂﬂ1(ﬂJ\Cihmim
zm;awwmv¢hmmwmxc%fmmlfimmm.'Tk»mﬂba;uTwmmemtcmdmﬂﬁjmmmmmNywmfﬁﬂjﬁ,ﬂWﬂeumemmw
emits UV light at Wﬂﬁﬁm1mn'dnd:mmmumntm'mMﬂammmmhmwmmzmﬁq»ofwhm:nmmnummnwmutmqﬂu
ﬂu“GMWMNM3<v%HlmrHbvuh‘rz"um,mnimmwnmmy.Zﬁmnm%;kwwgéh = abe, is used to convert the
mbmnbmmmzhmeM)Junwmnmanmn(Akm=ﬂmehammga,m:MmmﬂﬁﬁwmmWN==pmwlhmgﬂm
€ = concentration). “m),xnmdmumwnmmms;mnaﬂmmﬂmwnmmdlmmmgpﬁmhm.hmrnunle”

5.6.2.2 NG

. The principle of operation of this instrument is z

4JTP[HhJHHUWumUMIIL4 mhmuin«m&ﬂch<wmmne'Uﬁg)xﬁmmmﬂwmmh:mhwh:cmmde1“%(1)t01&mwn

[
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oxygen ((y) and nitrogen dioxide (NO.,). During this reaction, a photon is emitted which

is detected by a photomultiplier wbe, ﬂﬂm3ﬂn$mmmn1nllﬁqmmunhh'(ﬁ analyzing total

mwaswanmumn(NCl+lWOJdnwmﬁmeW1nnwwnm p NQ, to NO in a separate
reaction chamber prior to the photomultiplier tube, if desired. NO, measurements are
performed using EPA Method 7,

5.6.2.3 O Analysis. Oxygen analysis is completed using one of the instruments
discussed below,

The Thermox WG I measures oxygen using an electrochemical cell. Porous
|%MHmmlanuuhham:mnwhmlN»Hmlunmammﬂ@mmM¢@mﬂmnmmMMMMhpmwkkwhe
instrurnent voltage response. Lirconium oxide contained in the cell conducts electrons
when it is hot due to the mobility of O, ions in its crystal structure. A difference in (O,
commmmmmnﬁmmlhmmmmmw1LMe:Mumwmwsﬁdewofﬂhe‘mﬂm:mmdlim:reﬁﬂmnmmy(0mm&khﬁ>mkhicmWMMﬂ
cell produces a voltage, ﬁ%ﬂsntmmmmmm:vmhmmmehspmm¢mntkmmM[multmzmemﬁlﬁnntﬂ’ﬂm&
oxygen concentration ratio. A linearizer circuit board is used to make the response
linear, H1ﬁ<(ﬁn<w;ym5hﬁﬁmnbhmmtadramimwﬁ'pmrmwnﬂﬂjzkmwvmmmnm&

The Beckman 785 O, analyzer uses electron paramagnetic resonance to detect O,
molecules. Unlike most substances, O, has a triplet electron ground state which leaves
one electron unpaired, making it a paramagnetic molecule. This electron may have one
of two spin quantum states (m, = £1/2). By applying an alternating electromagnetic
field of the proper frequency, the Beckman 7355 (), analyzer induces resonance between
the two spin quantum states. In effect, the C ), amalyzer measures the electromagnetic
ﬁﬂemmummmwb@dtw1ﬂzmmM@mHMman1hexﬁmmnnnllupmmuwulﬂxwywnmnmsumwnwm%:mw
performed using EPA Method 34,

6,24 GO Analysis. Non-dispersive infra rared (INDIR) CO, analyzers emit a
'4WTﬂurmmvwkmmH|ud|M|mmmIMMMAuwnwhungﬂlﬂm:mnnpw-m“Mww“Ulv»mﬂuulwﬂy
absorbed by CO, molecules. The intensity of radiation which reaches the end of the
mmmmﬂm:mmuzmmmmnmmmmnﬂWO'Hmaﬁmmammmylﬁfmmdhmimn'ﬂthqﬂuﬁl(HJ%JTee:nmkmmmmm:me0Ak
reference cell is used to determine background absorbance which is subtracted from the
sample absorbance. The detector uses two chambers filled with €O, which are
connected by a deflective metallic diaphragm. One side receives radiation from the
sample cell mndlﬂu“mmimm'MMk:rwﬁwh&m;nmdhuiﬁnihmmm1mm:refmmnmmﬂamﬂh Since more
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radiation is absorbed in the sample cell than in the reference cell, less radiation reaches
Hmramnnpﬂl,m1ﬁtmfﬂbanmwMMmow.'TTdscmmmmm:a«mmiﬂcﬁmmlmflhmtdﬁmphmmgnnchmato
inereased heat from radiation absorption on the reference side. | Deflection of the
dkwhmmmnmcn@mLneh«MmmFwmﬂmvaﬁmﬁnmpmmwwmmmmnwnmmﬂwmmm
Absorbance is directly proportiona @l to CO, concentration in the gas. Carbon dioxide
measurenents are performed using EPA Method 3A.

36.2.5 GO Analysis. ]Ehmmu'a'TIMSCDIMkmhﬂ‘¢81mraxhdodmdAHMH[&Mﬂmemrvdﬂlbm
used to monitor CO emissions. Both ' TECO analyzers measure CO using the same
principle of operation as COy, analysis. The instruments are identical except that a

PNy

dﬂﬁﬂwnluuw@hﬂmﬂfmdnnhdunlnuhaﬂanﬂlmvd'%1nnlﬂuwkw1weinxlk, Carbon

mmmnomhiﬂ1m=ﬂmM|¢muanh.dnﬂ|umncmmmmdlmﬁum;ﬁﬂﬁm‘hmmﬂmmdiHl
mﬂ]hmnwwm]M)anMNMVTbuM]Hymmmmﬂmmu(TFN:iemmmmMML By allowing the THC
sample mmfimm1mahw$mm$lim:gm$1mmmdnmwn¢mm‘mmmmﬂnmmuhmnswwﬂﬂkm:cMmeWNMUmmlmmIHAme
basis. J%M.mnahwmm.wnqlhu¢Iﬂanu“]mmmmmﬁcmlIlHMNmmws(ﬁﬂm)).‘ms1mmrfhm3g&m;mnm&n;mmw
detector the hwdn»unﬂmmms&ufccomﬂbmmmmﬂim:aﬂmmhtmmnnfhmmmn The ions and electrons
ﬁmmmmmﬂin1ﬂmrfhumm:emm&ramlﬂmmmmmmkzgm;umhmmwmmmaﬂma@mm;mmﬁﬁﬁmnm&,mmdlpmrnﬂl:ﬂ
current flow in an external circuit, The resulting current is proportional 1o the
INSLANTANLEOUS CONCEnLrs wion of the total hydrocarbons. This method is not selective
between species. EPA Method 254 ; applies to the continuous measurement of total
wmwmmungmﬂcmmuwwmmﬂnmc%pﬁnmﬁﬁuﬂhmwmﬂﬂkmmmewMWmmmwmmumnﬂmmm
hydrocarbons). The results are reported on 14 methane basis and methane is used as the
calibration gas.

5ﬁﬂﬁ'|“1|MIW[AHMVWM‘m«|“MP¥MMWPWNWMHMWﬁHNHHmMMWNMM

mmmnﬂxmm@lm&hug&unPJEM%%/CHWCIMmMrumm"mI1n41ulmrnm‘mﬂImvﬂtmwxnanmmcuImn

Corporation (TECO). [Mﬂﬂwmmch]ﬂEHh5mdﬁﬁwmjbw&dﬁnnmkﬂypm&ﬂmg an infrared

(IR) beam between reference HCL gas and reference HCI free gas contained in the filter

wheel. The "chopped” beam passes through the sample cell to the detector. The
dM&mmmmimlﬂkmumnﬂmwg%wwumMHmwmeabmwpmmnmﬁmeHJMMmumemmnﬁ@mﬂ

to the HC concentration.
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263 CEM. Calibration

All the M‘HJM[1nulumnrLu.arﬁ1.uﬂUHMMmlcmmm:dnwﬁmgmhmemmﬂ;wnmgnmmn(mnd
Hm&mwmmml,HVme&wmmuy01mmmm;azmﬂmhmmum10fwhwm34m rtified calibration gases (zero and
two upscale points). Fhmdﬁun;mnfommm;ﬂma1mmdﬁpmdnt«mdﬂ»ﬁmmmmswthgﬁmmrEmmmnﬁd
categories of certified gases: zero gas (generally Ny), a low scale gas concentration, a
1mm$mmwe«xmmwnmnﬁ@n,mndethmmnmmhacmnmmmnmmmm(wmnlgmﬁL The eriterion for
acceptable }unmdlityth:ﬂqzoxweiamhmrl«nmﬂfﬁkiﬂumt(]1”)<mf1gmaa1murwhﬁuu1wr equal to 0.998,
m&mnﬁzmuwimmhmmmmmwnﬂnmmmmmhzhmcyhmmhn'gms«xmmmnmmmmkmnﬁmmﬂthemd1pw cent variable
is instrument response. If an instrument does nat meet ¢ these requirements, it is
lhmwmﬁhmmlhwwmdhmﬂhmgxmmmmanHMM£m5tmnthmsHnmwmrhy1mmmﬂvmmhMH1hm:MMnrummwmtcm“by
other adjustments, if necessary,

The CEM analyzers are calibrated bwhnm*iumiddhﬂ'md@kxmmmlnmumimwtde91mm:a
two point basis: 2ero gas (gen erally N,), and a high-range span gas. These calibrations
are used to caleulate response factors used for sample gas concentration determinations.
Instrument drift as a pe r@ml1m'q»m1lm.M%n|dﬂnﬂwnm'wmlnmnpllmmm calibrations for each
test ram.

Adhmwmmmnmmdm.muﬂmmﬁ0HQHMdrnwvgwmm»hn all instruments are analyzed,
with no adjustrment b permitted, as a quality control (QC) check. If the OC ¢ midrange gas
c@mMMﬂmMmmuobmmwwdﬂsvdﬂMu:ﬁﬁxwmmmﬁ«M?IlMﬂwmhu the calibration is accepted and
MMEupManwnnwykwpnlmﬂmpﬁng.Hf[MﬂCM]CM@ﬂ:dnm»nuthMﬁMHmminmwMHmnenL
mmmmhmrquﬂbnmdom:m;perﬁmmmmm1amﬂlunummmmmimn1mmm'bw|mmHMmmmwdﬂfchmummd
necessary. Calilr du«nnpuuwwdmmmﬁamm:fmmmmn'dehmM¢dgMMth¢1mmﬂycmp“"nnmp procedure
(Section 5.6.5).

Table 5-10 lists the concentration of all calibration and QC gases to be used on
this test program,

3,64 Daa.Acqudsition

The data acquisition systern used for the Lenoir r Memorial Hospital MW test
memmmmm|mmmM$m;m¢imn(3mmwma5ﬂgnaﬂcmmmﬁtkmmmu:n]hmmmmmhﬁqﬂijmnv¢FMM'mmﬁlm
COMPAC 286 computer. A&H:MHmmummmmtmmmpmmSﬁmm:mmnmmmmmmimlmmmecd1m»wmtwﬂhmrt
recorders and the Omega signal conditioner. The stripchart recorders are a baclk-up

system to the computer data acquisition | system data. The signal conditioner adjusts the

o
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TABLE,

510,

CEM QOPERATING

'!I

RAN

Y

G

JRENS

G GES AND CALIBRATION GASES
Analyte Gras Coneentration
L0,
[nstrument WMmepam.wﬁﬁ
Wmmm* 0-20%
qmmHJMsMMM¢ 18%
Lero Gas ' N,
hMme1M%HM‘WMW i
IwwHMm'wLamHWMm %%
L6 - dry
Instrument TECO 48H
b"mm ‘ Umnmeipn
mpmulvm,wmhm: IUmi‘MNl<m 19,000 ppro®
dero Gas
Midrange QC Cas Value HM“Ud?WMan
ImwhmmwaUWWWMW 2100 ppm
L0 - wet
Instrument TECO 48
I.dugm . 0100, 0-200, (- 5000 ppm
dpan Cias Value bMNiththimwn
Laero Gas N,
MWNMWW(M‘hmsvmm< MMppm
Low Range QC CGas Value 90 ppm
L
lnstrurnent Thermox WDG 1T
Range 0--2.3 %%
ﬁmmwhuanMw 0%
Zero Gras ) @ﬂ%bma
Midr: ange QC Gas Value 10%%
Low Range UWWUWSVmMW 5%
Dy
Instrurment Western T21A
Mumw' - Mﬂ@ﬂnx@:ﬂMimmm
mmn(mm.%ﬁum .AWWW‘muqmu
dero Gas .
Midrange QC Gag Um'num
Low Range QC Cas mﬁpqmn
S0



TABLE §+10, CEM QOPERATIN

Cr

o

RAN

ru
\Jr

S AND CALIBRATION GASES, continued

Analyte

!ll

Gras Concentration

N,

Instrument

Rumw

ﬂmmkmm%WMW
dﬁMimmm
Nmmamm'QMAmmmvmmﬂ
HmeIlaupm QC Gas Value

iy

Instrument

Range N
“wmnﬂxm.VaMﬁ

daro Gas .
]Mmhamw QC Gas Value
Low Range QC Gas Value

Jga

[nstrument
Range, _
wmmuhrhVumw

rero Cias
MMNMW1M"HMWMMw
Low Range OC Gas Value

TECO 108K
02350 pprm
”Mnmmm

Imlppn
Miwmm

Beckman 402
010, 0-30, 0-100 pprm
HNannlmnwﬂmmw

1 as methane

4ﬂ;mn
1 as roethane

25 ppm

HTFdifW Model 18
02000 ppm
Hmmwmml

MmmMMI
100 ppm

JB§219
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atrations.

" Several sets of calibration/QC gases were acquire
stack gas concen

S5-63

d in order to closely approximate



wthwwﬂ|fmpmmmm:mmnge1&mmnlﬁuhcmnpmm1mumy3(M?ﬂmaiM$umHMﬂmm<nypmmmMy(}J[K)mnW'mw
(Lﬂﬂran)1xlﬂhﬂwmﬂn&,'Whe.AWQDImmmvwmmm'ﬂmmu(ﬁ@dﬁm&ﬁlkmsﬂmaLDgikmmMﬁ:&M'M$elmythw
computer. A Radian computer program translates the digitized voltages into relevant
cmmmmmﬂwaﬁkmm;hnanmﬁummmﬁmg1mﬁhs{Imnmﬂ&,@b%ﬂcmm;y The computer program has
several modes of operation: cmhhwamkmm'daHMﬁmmuﬂ$NMJm,dem1WMMmmdomuuhumvamw,dmmm
'wdh;&umﬂ¢MMﬂLMM¢mmm.‘ITM:hmmmmﬁ:&ummiQHJN‘msedlu)mxumhim¢4mummrcMmaiﬁhm;ﬁmr
commpmwmmmlanmlcmwnﬁ@mhmm.1CM»IMM1cmmmrﬁmﬁ¢mﬂcs&um]mhMﬂmemmMMﬂmmhmn=uw:hmdhmhmﬂ
Mn1hm:dmma:mmmmmmMOMLpowﬁmmlcmlim:pwogrmnusm»ﬂmwttMenmprWMM'ammlomhmme1&mghmmmm

may monitor trends in the process.

565  Daily Operating Procedure
'Theﬁﬂ”owimghw&dMﬂMlemandmmﬂmpemmhmgmmmedum1ﬁnwwdﬂwmﬁngﬁmd
operating the CEM system:

L. Turn on COMPAQ computer and EPSON primter, put printer on-line, and
load the CEM.EXE program., Be sure that the CEM instruments have
been on for at least 20 hours,

2 Synchronize watch with sample location leaders.

‘TMWH.OMJMIMJ{ﬁMMWJMNMMIMHS<“m:TElHIK|DmﬂkﬂimppwmpWMHﬂ notes on charts
&umjﬁmukmﬂmmwkiﬁwﬁMe1mwmmlmhlpromwdmr¢s&umﬂ«Mmmnwwmhmmsﬁn}kmﬂmmwk:mmd

on SCRs as the day progresses).

4. Tﬁmnn(Muwhmygms«xmmﬁmhmmwn;mmmlMMWw'bamknmmmummmmmw. Blow back the
Systenn.

3. ()p¢MLmH‘mmﬁbmaﬁmmlga$lmmhmmaﬁ;&mI&mn:meyrnmylmﬂinmnmduced‘M)thm
instruments via control panel valves,

6. Perform daily pre-test leak check on CEMs by introducing ultra high purity
nitrogen to the system. EhnxrallhmMTunmﬁnu;ﬂmcmpmltm:ﬂﬁmmmmmm:C%
analyzers. Pﬂnkm:admmmmmemnﬁtotmmrzmwoqpmmamﬁcmmmmmm;as|fmpmred‘u)
zero the instrurments, ]maﬁnnﬁ:mn«ﬂmmﬂtammlrmmhmmmn:mM1ﬂ0mm;ﬂmnmeMth
calibration and operation.

7. Record the zero values in the computer calibration routine.

&. [nMNmmmmﬂ(lﬁjpewmmut(}2tosmﬂzﬂmalomwscmhhrmﬁpmmme‘ﬁmrLM¢'T%ﬁwmmmx(3¢
analyzers and repeat Step 7 for these instruments.

o, jHMwmmnmm:thwlwmmad:ﬂmmn@ﬂﬂmmuﬁmr(lp1$Wlp=mmdlﬁmlkthmma&uﬁmmmmmnmm

as required to these instruments,

JBS219 S
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12

11
13,

15,

16
10,

17.

18.

19,

!l" ,

21.

ool
deedbe

m’; ‘,r

iy n .

24,

Enter these values in the computer calibration routine,
Introduce the NQ, span gas.

Make adjustments to the NO, instruments as required and enter the value
into the computer calibration routine.

Introduce the SO, span gas for the 5O, analyzer, repeat Step 12 for the

5O, amalyzer., (Note lmM'MICdMHLHNMIWﬂMK.nmﬂpmMndllu@uMhlhﬁudnﬂﬁ
sampling syster. )

&mmmnmeﬂwmmn-“Mhznmwwultmw~mnmﬂM)mnn.nnnmmwlhﬁmuM1

gas for this range and repeat Step 12 for this instrument,

Introcuce the HCI span gas to the HCI dilution probe/CEM analyzer,
Repeat Step 12 for this system,

Check the calibration table on the computer, and make a hardcopy. Put
the computer in the standby mode.

Introcuce QC gases to instruments in the same sequence as the calibration
gases. Record three minutes of daca for each, once the responses have
stabilized. If the QC gas response is not within «2 percent of the
:MMmmmmHﬂmwtMNW@ﬂMmeMM¢meMMm the instrument, or
perform other corrective actions.

Begin sarnpling routine with the computer on stand by,

Start the data acquisition system when signaled by racio that system is in
stack.

Carefully check |Hﬁhmw.mnm|mmwmnmidmﬁngrm:mwwmmﬂmwm$rm
instruments and watch for apparent problems in any of the instruments,
such mnmmummﬂlaadnp.ammeﬁmmm‘MﬂwIbmﬂmﬂnnmm Check the gas
conditioning system periodically and drain the traps.

Stop the data acquisition system at the end of the test when signaled.

Perform final leak check of system.,

Perform the final calibration (Repeat steps 6-17) except make no
adjustments to the system,

Checlk for drift on each channel. -

Suh5



5.

T VISIBLE EMISSIONS
'Thm:0pmn®ﬁvmf¢:mmmm0m51mMicMm¢WHMUmmlvhmuﬂbykmf|'quahdnwluﬂnmdwv' following
EPA Method 9. The observer is certified within 6 months befare the test, as required by
the method. Opacity observations are recorded to the nearest S percent at 15-second
nw-waMn‘TW%mmWﬁMM'@bmuvaﬂwnsaxmnmw@n%uﬂamd:wulupﬂd1mw1mmk1dahlmm
(Mm@wmmﬂmxmﬂlcmmﬁnuwthnmmﬂumm1h¢¢lhuu|m;mlunummiummn
38 PROCESS SAMPLING PROCEDURE
Incinerator ash is composited each test day into a cleaned, 55 gallon plastic drum
mﬁmmimﬁﬁmﬂcmmﬁmg:Ml&O;ﬁMhMﬁ@&Mﬁthatarememlhyltmzﬁmiﬁmm After resting is
cmmmkmml&mtmncm%wwmmmmnmmhﬂlmemmﬂthhMmhmnﬁ@thﬁcummemﬂ
sample using a sample thief. This composite is then quartered. The quarters are sent to
respective menFHMWMmiﬁor&umMySwsmﬂ?Ll)Lhmuﬁmmm,nmmwﬂa,andf"WWTquKbF The fourth

gquarter is archived or used as needed.
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6. QUALITY ASSURANCE/QUALITY CONTROL

Specific Quality Assurance/Quality Control (QA/QC) procedures were strictly
zmﬂbmnmdtocmmﬁm@;thm;umn]pnmgnmmlMJeummuf:ﬂhr|n(uhmmn)uxn useful and valid data
{hnmmghmmm1mmrcmmm$e1mf[he1mnﬂhmm.‘AkdﬂtaﬂmdrpmmmmmWHMIm1Mf(WCTpmnwﬂdures1mw:mm
marmal flue gas sampling, process sample collection, and CE M operations can be found
in the Lenoir Test Plan. Lmﬁmmmmnvmnxwmnmﬂerqum@mmxQWymmumﬁWMLmrmmt
the degree of data quality may be ascertained.

hnsmmnmmmqu:ﬂlﬂgbldmwtﬁﬁlnfdm‘d1|udhhyuwm»|n&nn"mnwd[Huunqﬂhnulllﬁ'ptnmwl
AMM:MunwﬂhugtmaM1Lmak«ﬂmwﬂmsrmetthelﬂmjnnimwim.'kmﬂﬂummh:&mnuqhnggHMmm‘meeIkwpw
within 10 percent of 100 percent for all | the PM/Metals and CDD/CDF test rumns.
]Sokimeﬁrﬁ1mﬂnmja'wm$:mmm»nmm:ﬁmr]S'outhFRGVHMcmmbMMIemnm$kmnwmﬁtrunmn Metals

analytical ¢ DMlm@dh.rveﬂ@dgmmﬂﬁmker@mwmnwmna.HMnmnsandwnwd|nnu=m“m
MMMf:mmmdﬂideWﬂmwmmH«M?ummmwmmmadlm&mwysmmmphaﬂmmﬂ&mg. This is further discussed in
Section 6.4, 1, HheI”HhﬂmMuLJnunqnnduwlawmumﬂymﬂlJm,uh@dhﬂmmdiﬁﬁmpwmmmhnws
such as QC gas responses, daily drift, and others. CEM quality assurance is presented in
Section 6.5, Microbial indicator spore a analyses were completed using up to nine
aliquots/sample and two enumeration per aliquot. Microbial Survivability in emissions
quality assurance is further discussed in Section 6.4.4.

:&awﬁomtﬁglmeﬁemtsthe‘Chm/(medeﬁmmﬂmms;mndldHMammequcmﬂacﬁvem
SﬁmmkmnG}R]JHMMHMSJHMUMLMIﬂMM:gmﬁsmnmpihu;ammlrecovmmy()ﬁmpmuﬁmnmhmnh Section 6.3
discusses the QC procedures for ash 1and pipe sampling and Section 6.4 presents
xmﬂhm$mmmﬁm&mmwﬁmﬂ(%mpmmmmnmu.:mﬂumu»:dmuwwmlhwkﬂ%d(%ﬁ
parameters. Section hw‘Kﬂuamlniél(Umﬂuﬁdnn«hnlidhiw!I]M)JHy
6.1 QASQC DEFINITIONS AND OBJECTIVES

Theowmmﬂ(h&ﬂlﬂc%ﬁmﬁw&Mtoemmw¢pnmﬁMMgmmmn%yucmmdﬂﬁmmx
comparability, and representativeness for ﬂumlmmmmrmMML1uAn¢ulp1hn|wu called for
in this test program, For this test program, quality control and quality assurance can be
defined as follows:

] Loality Control: ‘ThemmmmamsmmMmmmmhm%hdﬁmsvdumw]Jmmmmeisto

provide a quality product or service. QC procedures are routinely followed
to ensure high data quality.

JBSIY 6-1



o OQuality Assurance: A system of activities whose purpose is 1o provide
assurance that the overall quality control is being done effectively.
Assessments can be made from QA parameters on what degree of data
quality was achieved.

o Data. Ouality: The characteristics of a product {measurement data) that
bear on its ability to satisfy a given purpose. These characteristics are
defined as follows:

Precision - A measure of mutual agreement among individual
measurements of the same property, usually under prescribed
similar conditions. Precision is best expressed in terms of the
.man:hmdldwvmn fon and in this report will be expressed as the

relative standard deviation or coefficient of variation.

_ﬁgmmuxmm~»1ﬂmamhnmﬁm:cﬁ:wymmnmmmm<wfﬂanmmmmmnnmmmnhmran
average of measurernents of the same thing), X, with an accepted
reference or true value, T, can be expressed as the difference
between two values, X-T, the ratio A/][whf[hW‘dUM@TPHC“‘H»d
percentage of the reference or true value, 100 (X-T)/T.

ggummﬁnﬂmgﬁ;»ﬁmnmmmun.udlhm«nmmumchWWMfldaninhﬂﬂnw1
from a measurement system compared with the amount that was
expected 1o be obtained under prescribed test conditions,

nparability - A measure of the confidence with which one data
mJtmnm hm1unwumnumivm|h.uwnﬂn“.

reseniativengss - The degree to which data accurately and

;wrmWrenem|ludmmmmﬁMMUJaJunmmwmvmﬂMmmwﬁa
! | 4

m&hMme"n1u,..Numudunr:mmnw,mw:mutmmmwomwnemmalcmmmhMmmL

; . w I

A summary of the estimated precision, accuracy, and completeness objectives is
presented in Table 6-1.
62  MANUAL FLUE GAS SAMPLING AND RECOVERY PARAMETERS

The following section will report method-specific sampling QA parameters so that
insight can be gained at the quality of emissions test data produced from manual tests

during the test program.

6.2.1  CRELCDE Sampling. Cuality Assurance

Table 6-2 lists both the pre-test and post-test leak checks completed on the

CDID/CDF sampling trains, The acceptance eriterion is that all post-test leak checks

)
JBS2a1S Oce



TABLE 6-1.  SUMMARY OF PRECISION, ACCURACY,
AND COMPLETENESS OBJECTIVES?

Parameter W’@cwunn Aceuracy” Completeness®

(RSID) {“%) (%)
Dioxins/Furans Emissions & () 2 50 100
Metals Emissions x15¢ %30 100
Particulate Matter Emissions * 12 =10 100
HCL/HBr /HE Concentrations +10° 218 95
Indicator Spore Ernissions NI ND 100
CEM Concentrations =20 18 o8
Velocity/Volumetric Flow Rate =6 10 0%
Fixed Gases/Molecular Weight 0. 3%\ £ 0.5%V 100
Flue Cias Moisture 20 10 95
Flue Cas Temperature 2 2°F + 8 100

RS = Telatve standard Deviation, Uses worst case assumption that variation
amongst run results is not due «mlnMNAmm'mmﬁamkmm
NI = Not Determined at this time.

" Precision and aceuracy estimated based on results of EPA collaborative tests. All values
stated represent worst case values. All values are absolute percentages unless
otherwise indicated.

® Relative error (%) derived from audit analyses, where:
Percent s Measured Value - Acmal Valug x 100
Relative Error Actual Value

“]wﬁndmmmmlvmhﬁldmxa:M'ﬂ'pwrwmrmnnlcqu)|l tests conducted.
¢ Analytical phase only. Percent difference for duplicate analyses, where:

Percent = First. Valege - Second. Value x 100
Relative Error 0.5 (First + Second Values)

¢ Minimum requirements of EPA Method 6C, based on percent of full scale.
ENo measureable bias has been detected in the available literature.

JRs219
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MUGLIM'hmm,hhmniwlu.mxmlmw1$gmwuv1m4mllhm:wwmmthsanmpumm;nmmz{m&ﬂchev‘lln]wmw
ALl CDD/CIF post-test leak checks met the acceptance criterion,
1HMMm:6£31m¢mm1mslhm:ﬂmﬂﬂnmmhrﬁmHMMMng1mMmm1RM'(HJI]WCI)W}]ﬂwmﬂwhmmmm,mnd
microbial sarpling trains. le.ammﬂlanvrrtnennnlmlhalMbeim@ﬁM%:MMMpMﬁgxﬁMﬂ
must be within 10 percent of 100 percent isokinetic. ALl CDD/CDFE test runs deviated
by no more than § percent of I 100 percent, thereby meeting the isokinetic eriterion.
AWWMNMMMMMFMWWWWMMWWMMWWM%%MWMEWMMWWM
imtermediate standard. The full calibration factor or meter Y is used to correct actual
metered sample 1o true sample volume, To werify | the full calibration, a post-test
calibration is performed. The full and post-test calibration coefficients must be within
5 percent to meet Radian’s internal QA/QC acceptance criterion. As can be seen from
Table 6-4, m*[wmtlmmummlhwmﬂﬂwumhluwmvwmwmﬂun]M*ﬂpwmwmhwmummm
Field blank ks are collected to verify the absence of any sample contamination.
The CDID/CDF sampling train was fully prepared, leak checked, and then recovered.
Iﬁhk:ﬁdfpmmmmm;ﬂm:EIMD/CIM*&M&WMWWInmmh%inxlmvhmww'hwhlb«mhm[uhme
field blank results are presented in the following section), Al CDD/CDF congeners
were detected MRtheINWNKS&MMMIhmmmklmmtﬁmlmmmﬂmhmmmmwmmmmmmu'ManiMIaMW'mfwhﬂ:Umm
runs. Because the amount of contamination was s0 low and the consistency of
contamination throughout the test program could not be determined, no field blank
mMTmmﬁnm;wwn*nmmhhnulheenmmmrmmnemﬂﬂn Analytical blank results are further
discussed in Section 6.4.1.
6.2.1.1 G

MHMVMMWWMMWWWMWMW.M1WWWWWMWWHMpm

EPA CDDy/CDF sample recovery protocol, a final toluene rinse was completed on all
sample train glassware. Following the test, the nozzle /probe, filter housing, and
condenser coil were recovered using methylene chloride. This sample fraction is
analyzed along with the filter and XAD trap to determine total CIDD/CDF collected in
the sarmple. ﬁmfhmMiuﬂhmumakhmMﬁ(MHmﬂimMEﬂmmmmzﬁmmmpommmm$\wmsmmmmmﬂmumdimmd
anahﬁmmﬂsmymmmmahrmﬁ:ﬂpmumthEﬂRA;hﬂ¢MMOd213lﬂMh]mmMmmm&.'TTm:ﬂwHomdnm;dhmmmmMmm

and tables present those results,

TBS219 H-5



TABLE 6-3.

TSORINETIC &

MICROOQRGANTISMS TEST RUNS
LENOIR MEMQRIAL HOSPITAL (1990)

Q5/30/90

GS/31/90

06/01/90 |

062190

OB/06,/90)

060590

OB/06/9()

0671190

06/08 /90

1A
11
1C

24
28

a0

3A
y:|

44,

41

S

5B

B
6B

TA
B

LN
B

DA
9B

9.6

9.4

101.0

101.0

1040

103.0

105.0

101.0

1010

99.3

103.0

96.9

98.0
(4R)

98.9

1000

1010

98.2

o9, 8

AMPLING RATES FQR CODACDE, METALS, AND

97.1
95.5
9.9

9d.8
92.2

§2.9

99.6
102.0

9.9

9.2

98.6

98.9

0.9
o0,

49,9
96.0

101.0
101.0

101.0
101.0

H-b




TABLE é-4. DRY GAS METER POST-TEST CALIBRATION RESULTS

CRD/CDEF N-30 1.006E 0.9955 ~1.1

‘ PM/MET AL N-31 L0070 09916 ~1.53
MICROORCGANTSMS N-J2 0.9073 0.995% -0, 14
----------- 7 0.9020 0.9848 -{).82
HALOGENS V5 | 10153 | 1Lo02a ~1.23

il
(Past=Test) = (Full) x 100
{(Full)

-7



TARLE 65, CIDI

DACTE FTI

LENOTR MEMORIAL

Hilﬂd.H oD
123718 PCDID
TOTAL PCDL
123478 Flx(
123678 HxChY]
123789 FxCIVL
TOTAL HxCIL
1234678~ HpC DL
TOTAL Hepta-CLE
Oecta-CLD

FURANS
2378 TCDE
TOTAL TCDF
12378 PCDE
23478 PCDR
TOTAL PCDE
123478 HxCDE
L3678 HxCIF
LI4ETS HRCDF
123789 HxCDF
TOTAL HxCIE
1234678~ HpCDF
1234789 HpCDF
TOTAL Hepta-CIF

Octa-CLF
YEEEH E E ul bH
i EﬂmmmmmmmmmumJll g
R R

T DD
TI-TCDE

ITOTAL TCDI
TOTAL TCDF

1.50
.68
3,80
0.82
1.00
2,20

0.50 |

5,70
10,00
5.40

. \]
15,40
1.50
2.50
20,20
5.40
3.20
3.0
0.4
20,30
T.70
0.8
1.40
2.90

‘[, "‘!'
Q.42

1,60

5.0

ELD BLANEK RESTULT
HOSPITAL (1990

308.0
§2.2
40.49
179.9
8383
H20.3
11862.3
1070.3

.
1470.0

53,7
29010.0
8470
498.3
S91.0
36.1
HE3,3
1870.7

160.5 |

1139
XA

| ? I .:‘ “:t‘:‘:,_i.
I 47.1 N

2.0
35.5
.6
147.3
50,7
41.7
9.2
4877
592.0
L1287

1591.0

1222
67,3
G5.3
138.7
15733
S0
230
4927
15.9
2067
1365.3
2370
2THO.0

2426.7 |

49.3
6580
265.3
1350.0
252.3
246.7
500.7
26853.3
124667 |
2350.0
1025.0

8O0
GO 10,0
633.7
860,00

10576.7
25467
L600.0
1446.7

0.0

13606, 7
B176.7
1218.7

14833.3

120053

15.6
G4.6

5187

239.3

303.7
SH20.0 -

o 3
l:i-'ﬁ»



|dhhmh%)@~,dﬂﬂmﬁ%hkwmmﬂﬂm@wMMMG’M&wm.ydeHMSUJ(mHJMH}F
congeners (o the respective MMS amounts from full screen analyses for each run in
Conditions 1, 2, and 3, respectively (all units in picograms). The ratio of the toluene
catch to the MMS expressed as a percentage (T/M x 100), is also given. The results

MAIAIHanwmymanam(unmd(WTDNPHW|wnmwapumﬁMInﬂm'HMmme,&mPM&
For Condition 1 (Runs 1 through 3), T/M ratios range from 0 to 0,59 percent.
Condition 2 values range from 0 to 0.75 percent (Run 8, octa-CIDF). "T/M ratios for
2378 TCDD for all conditions range from 0 to 0.39 percent.

The confirmation toluene analytical results are compared to the confirmation

MM values in Table 6-9. The T/M ratios presented here are also very low, T/M
values ranged from O to 2,21 percent (Run 1).

The toluene field blank analytical results are compared to the toluene test run
mnm@mkmln%mMﬁﬁanMﬂ%l%l&.]HM'hwh]hhnm.merﬂm)tnuwdclmvmnmmumm‘m%miwﬂy
high compared to the average run values. The 2378 field blank result is 74.2 pg
compared to 18,0, 8.2 ,amﬂlﬁﬁi)awmmmgmjpg4mﬁmwwMNﬂf0wlSOMmMmem;1,Egaumj
BymmwMMMMy‘ﬂmMuxmulmmpM'nurﬂww'w~MNuinkw!mmuulwlww'quImﬂhwm
blank results shown in Section 6.4.1 (Table 6-15).

6.2.2  PM/Metals Sampling Ouality Assurance

Table 6-11 presents the leak check resolts for the PM/Metals, All post-test leak
checks met the "0,02 cfm or 4 percent of the sample rate” acceptance criterion.

The isokinetic sampling rates for the PM/Metals trains are listed in Table 6-3.
All isokinetic values were within 3 percent of 100 percent , thereby meeting the
=10 percent criterion,

The post-test dry gas meter calibration check for box number N-31 used for
PM/Metals sampling is shown in Table 6-4. The results of - -1.53 percent deviation from
the full calibration value is well within the 5 percent acceptance criterion.

Table 6-12 presents t the: results from the metals field blank analysis compared to
the average values from the test runs. Antimony, barium, chromium, and lead were
dﬂmmmmdﬁmIﬁhuhmmwhmwlﬂwﬂhrmxuhmﬁd1nlhﬁ1Uhﬂ¢numumhuuﬂhvnwlduulPIh@lmﬂ&

No blank corrections were made.

5.0
IBs219 6-9
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TABLE 6-10. CDD/CDF TOLUENE FIELD BLANE RESULTS.
LENOIR MEMORIAL HOSPITAL (1990

Tt 18.0 8.2 6.0
TOTAL TCDD 9.3 149.1 §3.2 5103
12378 PCDD 81,2 95,4 56.9 342.3
TOTAL PCII 175.0 4392 167.8 12620
123478 HxCDD | 105.0 1599 99,5 44450
123678 HaCID 1.0 1734 147.5 $15.0
123789 HxCDD 284.0 361.6 163.3 1091.7
TOTAL HrCIID T 99,0 1613.4 10340 4340.0
LEI4678-HpeDID T67.0 159777 2313.3 3403.9
TOTAL Hepta-CDE 1270.0 AT $116.7 61487
Octa-CDD 1020.0 1319.3 50,0 5060.0
FURANS
2T TCDF 157.0 5307 290.7 1093,
TOT AL TCDF 143.0 2568.3 1150.0 5186.7
12378 PCDF 197.0 2952 1267.9
W4T PCDF 1240 456.0 1700.0
TOTAL PCDEF 1470.0 : 1906.7 160933
123478 HyCDF 103.0 1795.3 1446.7 83,3
123678 HxCDF 1840 9950 159,7 2220.0
A3HET8 HxCDF 150.0 1451.3 2240.0 22,3
123789 HaCIDF 710 55.9 6.9 175.3
TOT AL HaCDE 0.0 40,0 B570.0 20010.0
123467 8- HpCIIF 1120.0 4180.0 4360.0 G580.0
1234799 HpCDF 125.0 1597 1080 925,
TOTAL Hepta-CIE 17500 #9000 962D 12020.0
Octa-CDF 519.0 3920.0 129567 | 4350.0

2" T8-TC [l]E' tl 7. II G5.5 4.7 | 165.3
TOTAL TCDD 1680 20T 106.2 3053
TOTAL TCDEF T63.0 2198.7 9240 3391.0
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6.2.3  Microbial Survivabiliny i Emissions Ouality. Assurance

The post-test dry gas meter calibration check for the microbial emissions meter is
shown in Table 6-4, Post-test calibration factors were within the § percent acceptance
criterion at -0.14 percent.

Table 6-13 presents the leak check results for the Microbial Survivability in
nﬂﬁﬂﬁMkmM;mmm:nmm&,‘mllmmﬂkmﬂumﬂm;mmwtth'TumztﬂMm(mrd-permamt(ﬂWmmmmﬂe:HMmﬂ
acceplance criterion.

Microbial emission testing isokinetic results are presented in Table 6-3. Nineteen
mmm«mfth¢imwlm$txumm>nmm:ﬂmaimokhmwﬁc1niunﬂom‘of:tﬂﬂkpmwm&mtcm'MWO|mmnm:m;

Run 4B resulted in an isokinetic rate of 89.2 percent. This slightly low value would not
be expected to effect the results.

"Wh¢:mﬂcmﬂbmm.anﬁﬁmkmm;ﬁmﬂdlbhuﬂﬂumﬁuhmmﬂmmmwmlnm»pmmhmmw1iaMmﬂﬁmmitlamy<mf

the:mhm&&ﬂhmmmu;mﬁmwwmmd.IEmnawﬂtmmrmm3ﬁmmﬂy&m_m;mmmmw1hmlmymmumﬁm:ELH
6.2.4  Halogen Flue. Gas Saropling. Qualite Assurance

]ﬂahmgmniﬁue‘gasaxmmmnMIahknntwmm.dhiumm:an;mmﬂdM£1k:&anmﬂﬁng1mmnhmmh A
cmmmtamtﬁhmm«mffhm3@mm;mmm,mmuﬁmmwdjmmmn1mm:smmﬂ«thromgMIa]MwmtmjElfoommmMWNM
1mmﬂma"Whe:mmmmﬂe:Mmemnn\wmsIMﬂMbhﬂﬂthroughtmsmniws(M?hm;dngﬁr:MMmeﬁomwmmMHﬂmns
and sent to the laboratory for analysis of CI', F, and Br.

HJmHklﬂmmﬂm;MMMf:conmphﬂxtlbmﬁomseumjmdmarﬁmmmlhmdogen.MMm1nm1.'Thﬂy“mee
monmhmmedlby<mﬂﬂtdmwmmggmppmomhMﬂbwbfHUMMMﬂMM;mmwmummmmlmmlmma1Iahm.phﬁmgmM;the
enﬁlofltm:pwohm;tuwmhmg:ﬁﬁﬁ&mtfkmw,ammlchﬁtkimg1kmmanycmHMMNHMmeMMNMMW|hmm;mwmf
a 30-second period. If a leak was observed in the systemn, the run was invalidated.
(There was no quantitation of leak rate.) All halogen test results had sample trains
which met the post-test leak check criterion.

The halogen test dry gas meter post-test calibration results are listed in Table 6-4.
The post-test calibration factor was within § percent criterion of the full calibration
factor at -1.23 percent.

Halogen field blank results are shown in Table 6-14. No CU, F, or Br were

detected in the field blank sample.

TBS219 617



o Wy = o [T =YY 2" [ A+ WYy W W LU T i Y

:5[' 1;;2' [ il W e Y
Wowow W oo W o
s o [ @ @

oo (W] ol I!E!
\E':l |El:| =y )
uy () . S
[+ (=] (=] [ ] &
[
W
-
o
=
I
4]
v (N [T ) [0/ ]
I [t | [ |
o & oo : )
o [+ [t I [+ =~} [+
NN e Wy -t (2 N MO e g ]
:E~J; 1?53» '~:‘ 15:" ;r~ =l‘: ='~ ") 1E‘ ) :;int <:Eir 1r5r\ l:'; l!i\
W b ) "y ey &) oneny 1"! o
[+t o (=] [ [ ] [+ [+t [ I}
g O D (O "o W o i\ NH ) wy
a ]

(o !’i\ [t} . [ 18

; o i &

oo [l ] [+
oo oy G0 ot aff (2 aff (3 a o (R all 0 a0
o e S B ] [ Y o wp Wy IS e an oo

o - e
¢h . S ih
o &
[N} fw -
" G A A
(2 ¢h & w6

618



TABLE 6-14. HALOGEN FIELD BLANE RESULT
TO RUN RIESUL
LMmNMWlMﬂmMKMMUM;memNﬂHML(PmMD

.!l
N

COMPARED

HC1 [6.99] n 141,451 119,550 160, B84
HE [26.33] 174 662 896
B [8.00) [10.0] S0 0

& Yalwes enclosed in bracksts represent minimum detection

Limnits for conpounds not detected in the samples
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6.3 QC PROCEDURES FOR ASH AND PIPE SAMPLING

As stated in Section 5.3, the incinerator wast te charges were spiked with
B steareothermophilus in both 1 wet and dry forms, Solutions of JB,_stear sothermaonbilus
wmwWMmmMMmmmmMmmmWM¢Mmewmmmmmmmmmﬂmmmmsmmmmmddmw
‘MWIManng.‘%mf%ﬂMﬂnawﬂHL,mnmgnﬁwduﬂmﬂﬂhh.muvmﬂhﬂﬂy¢Uuh|ﬂ“‘lk@lmmhm
AMWWHMMWQWﬂEMuk¢MMHnmrﬁmu,mmmmumhwwmmmmmmbﬂﬂmMnhwmnMmeNMMmuo
KmqmmerMHMzHMMmHQMImlipmmmwdimxmlmww;mﬂmmn}phmmhrgmthmmfbamﬂIkmwmmmm:mﬂkma
This package was then added to the normal waste loads at L precise spiking times,

Jﬁmmm@«hﬂ%lqummﬁnmnnﬁ|Lﬁpmupqﬂmum%mﬂﬂhmﬂwmmpr£mdﬂnsmﬂhmlpumm(3me

Hﬁgmme.SJHEDMW1mwMHTmhm3thmvwhﬂﬂhmy1mfﬂmmmmn&MWwManwd“ nicrobial matter. A single
mmmph&mwmlﬂmmmﬂMN@lthﬂmng@Hmmymm@nthmmsdamw

Puulhnﬂlwmr,aunﬂIMV'qn1u*upukumv|m«ww1huvm”|mﬂy]pﬂyﬁ*banedyfﬁmmmmcmmd
mmﬂwdmh*wam:uwmlhmﬂmmmMﬁu”.WqMGﬂlnm.umdnmumpwrh The wet spore aliquots
were divided and sealed at the manufacturer. This prevented any losses of material
during shipment or upon application. 1MmmmWym%Mwmmemnw&whuMawdm
whmtmmMmmﬂwmmmmzchmmg¢J>'Whﬂmmmmmmﬂcmmmgmfmwm'MﬁdbmkmmmlmmwlpmmmmdimlmmeWMﬂu
pmMMMLmuhn(mnﬁmmw'.Wmnwmmﬂhmeuwlhwkam@rmM1wMuhuddlpm,bw
plastic gloves to prevent any eross-contamination,

The inner containers for the pipe samples were acid washed and alcohal
cmmwmmcmmd.'Thmmmvmmmm'ﬂMﬁﬂ]MﬂmWMIMJ1]emn1bdwwmw;umaMMumvIMW1quﬂpmum<dhdumm The
'mmwmxmwwmmahmdeHmmmthﬁﬂmmwcmmwnn@lumIhmaamm“duyuﬁllmms»nmNMI'Ihe«hy
spore material was received from the manufacturer in sealed, glass vials, This allowed
mmremwwwandwmmanMme'Mﬁmmmwr(Mﬁaﬂwmm&spmmm:mmumwﬂﬂlM)whm:hmmmrcmmMmhmwn

Hm»mmnmmmmmamvmmﬂnmezmmm:ﬂmmmmﬁmmmnﬂbnm.nmwmvmhﬂlmrW¢mkw|nmmmwanM ash was
collected before each test day (from the previous test run), The ash was also analyzed
for metals, CDD/CDE, carbon, loss on ignition, moisture content, as well as indicator
wmmm;%hﬁtw-1vwmmw@@MWmmmwﬂﬁmnﬂmMMMMMWWWdmmwummm%
and placed in 4 - § garbage cans. [Immm;awmmmmﬂmﬂmM¢£,ﬁmmrﬁmmmmmdmmwmﬂyiwmmlmwxm
ﬁmmuphm.mwmm:uMmmmzmmmIMmmmmlhu1Mthhmmmmm,ammbemjﬂdhukmnwhmu All material used for
*mmqmnhummwh=mnmmmﬂum,muhwmqm“ammunnwmm.«hmmmﬂm”mwwwnuﬂymmmmﬁ

contarmination.

G ),
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During the ash removal process, t the: pipe samples were also recovered. The outer
containers were allowed 1o cool and then opened. The inner container was removed and
ﬂMM%memd@mLCMyZmMmmJ%@@m?MMemd|mdh@m1n‘uﬂm.‘menmn ient prior o
shiprent to the laboratory.

64 ANALYTICAL QUALITY ASSURANCE

'ThmtﬂmUDdegnmmﬂimn:Nﬂmmﬂm'CM%]W&HMTHWMK%]U[I]m:@qﬁmbffﬂWT Metals,
Microbial Survivability, and Halogen analytical results.

6.4.1  CRD/CIDE Analtical Quality Assurance

ﬁdij‘ﬁhm1@@%”%N1ﬂ/Mmhmrﬂl'pwgmH;'TMvawmﬁnmnﬂmmﬂm»
generated for each flue gas (MMS) test run. One sample consisted of the pooled MMS
mmmqﬂﬂrmﬁﬂch:nmmﬂvmdlbmmh1&m:meAMMfMWLHmmlnmm&hmnahknnﬁmmﬂymm& The second
sample was the post-recovery, toluene rinse, which also received a full sereen and
confirmation analysis, The full screen analyses we re conducted using a DB-S GC column
wmmﬂl|W0W%1nxlhﬂaﬁpamnmulwlﬁmMAuhHmmﬂ1ldnnndu@n(|P tetras, petra, etc.) and
fully resolves 2378 TCDID from the other TCDD isomers. The confirmation analysis,
performed on a DB-225 GC column, is needed to fully resolve the 2378 TCDF from the
other TCDF isomers. The 2378 TCDD a and total TCDL isomers are also reported on
the confirmation analysis. The final results for 2378 TCDF and other TCDF emission
parameters were taken from the confirmation analysis, All other CDD/CDF results
were taken from the full screen analysis.
AummmmeWMMHhe(mMDﬂﬂDFamaWMmdhﬂW"ﬂ@wdeMpnv]uuwmnlm adding

MmmmwdmmMylmmmﬂedqmmmmkmmk;mJmmmﬂnsmmmphrChuimg!nmﬂOM$:ﬂmgmm1mfﬂmmdymm‘M)
determine recovery efficiencies. Four different type standards are added. Surrogate
ﬁmmmmmnmszmm:uwmmMy:ﬂmmmmlnmlthm]NJMElahmmwbenmlmap'prkM'MJlez&anmﬂﬁng:Mﬂmhmm
Toluene surrogates are added to the sample prior to extraction. Recovery of these
cmnmpomnmm;m“@ww;ﬁmrthm:evmhmmmom.mfcmmuﬁdlSmnuim:coﬂMmmanﬁﬂTMiwncyzmmd:mmmbmnmﬂ
matrix effects. Internal standards are spiked : after the sampling session but prior to

extraction. Alternate standards are also spiked to the impinger solutions at this stage.
EMwamnyvpermwnmmgﬂmM?hnHmmmdsmamﬁmmdm:mnﬁtmmmIMJmmmmmﬁﬁmmmgﬂmwIime1wm3cm'ﬁmmmw¢"
CDRD/CDF isomers. lL@r)www(nfdmwumncsqdndduhmaﬂomm[ul‘kaﬁﬁmm/ﬁmmwoumﬁmn

efficiencies 10 be determined. ]inmﬂuy,<“c1w"uas1mndLhdﬁ.me added after fractionation,
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just prior to the HRGC/HRMS analysis. Internal standards recovery are determined
relative to recovery standards recovery,

Poor recovery percentage of the various standards can reveal poor data quality.
In some cases, if an analysis with a poor recovery is also accompanied by a suitable
QASQC "lag”, the sample result can be validated. A full discussion of the QA/QC
program can not be presented in this summary report, but can be found in Triangle’s
CRD/CDF Data User Manual,

6.4.1.2 (R0 /CIIE MME Initial Analyses.and Data Oualifiers. The MMS

samples from Lenoir Memorial Hospital MW tests were originally analyzed and high

concentrations of organics were determined. Microgram levels of polyeyclic aromatic
hydrocarbons were found. High levels of the target CDD/CDF isomers were also found.
Because of this, the initial analyses experienced several problems.

Quantitative interferences were found in MMS samples from Runs 2, 3, 7, 8, and
9, which did mot allow for quantitation of the full screen COD/CDF isomers., Therefore,
sample extracts from these runs were diluted, additional internal and surrogate standards
added, and another analysis was completed, Confirmation analyses for these runs were
completed on the original sample extract.

Full screen analyses of samples from Runs 1, 4, 5R, and 6 had high enough
CDD/CDF concentrations to saturate the detector. Confirmation analyses of these
compounds did not exhibit this problem and were, therefore, completed initially, Sample
extracts were diluted and reanalyzed (no additional standards) for the full screen
ISOImners.

Therefore, data from the reanalysis of the MMS samples exhibit the following

qualifiers:

® Runs 2,3, 7, 8, and 9 - Full Screen: Because viable internal standards
were added after extraction, the values presented are corrected for
fractionation losses but not for extraction losses.

(] Runs 2, 3, 7, 6, and 9 - Full Screen: The dilution of the original sample
extract negates accurate resolution of the pre-spiked surrogate standards
and will, therefore, not be reported,

e T
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o l%mmﬁh4ﬁﬁﬁrmuh6mﬁnﬂSMNwm:’MMhmwwﬂlhmw‘mmmMml«m¢Mﬂmd
lOthijMmﬁtdﬂuﬁmn&MMLthmmmumadmn%mmM3JmumMJdmemmmyuwM‘MMJ
not be reported.

6.4.1.3 CDD/CTDF NMWﬁIHumﬂRmmhm Bmﬂum@WmdthmﬁandﬁﬁkHﬂmMm

Ny

were analyzed for CDD

rinses. 1Hﬂﬁm:6uk5]m¢mmqnmllmdm results. "FheIwmwmﬂxnetMOd‘bhuﬂhakmmﬂw%my]ﬁ“ﬁx
detected. The toluene TLI method Blank-L had 18.5 pg of 2378 TCDD detected as well
as 29.5 and 59.1 pg of Total PeCDD and Octa-CDD. The toluene TLI Method Blank
LR1 had small amounts of HpCDF and ¢ Octa-CIDF present. The ash TLI Method Blank

only had a small amount of Octa-CDD detected.

6.4.1.4 CRR/CDE Standard Recoveries. Tables 6-16 and 6-1 ! present the
standard recovery values for the MMS flue gas and tolugne flue gas samples,
respectively. ”Fh@:mmmhﬂmmm,minhphmnwhcmﬁmmhmmi&m'hmrmmmd&mmmﬁMlinmmmw&ﬁﬂmim
AMipewmamttm‘130|mwnmnmtﬂ1rtemmh~ﬂmxmmﬂnMMHthhmwﬁmmm¢n1comnmwummm”wwhﬂe'HMﬂ
range is 25 percent to 130 percent for hepta- and octa-chlorinated compounds.
llwmnvuumw.nthLm:m¢|immm:ﬁmmﬁsmmaywmiﬂlmw:MMMWMMmmij<mHMMThmmmﬁfnmmhmm1miumjm
are met. Internal standard recoveries for Runs 1-9 FS, all met the acceptable criteria
except for Run 7, PCDD. This value of 23 percent was flagged as valid even with the
low recovery, Many Toluene FS internal standard recoveries were out of the acceptable
nmmgu,hmwwwwmrtheﬁw1mmmmu;mmnf:$ﬂMlm&mwptmﬂknwthelmmMMﬁmomyIJMM(MTMMH:

Surrogate recoveries are listed for Runs 1, 4, SR, and 6. These values represent
recoveries of pre-sampled standards and are an indication of overall eollection and
extraction efficiency. ﬂulnmewaMmiHIEVHSMHﬂCIIEImreVNMﬁﬂmmﬂ|mmmmum:0fiNM)ymntmmm
Sevanﬂxmmmw&d@smf]ﬂﬂ]h’ﬁlwﬂhmbaweeﬂnmm,l!W|mmr¢m|&nd.mm probably the result
ofmmmlqumuﬂmhmdmmthHWML}hmmhmhuw1Hmm=mmmﬁwummsﬂncummemﬂwMMh

fﬂabhﬂfbkﬁqpnmmmmtth1mmxnmuywmmWMMMmkiﬁmrthe.wulmdunphmw All recoveries
appear to be less thar 50wpwnmmelmwmmmmm9m01maumvwm5tmwmﬁdaﬂmiibww&mnm:mmmmmem

Further information on standards recoveries can be found in Appendix E.1.
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TABLE 6-18. STANDARDS RECOVERY RESULTS FOR CDICDEF ASH ANALYSES
LENQIR MEMORIAL HOSPITAL (1990)

o i

FICL-TCD .3 s 41.7 46.7
13C 12~ PoCDE 234 35,8 2.7 325 42.4
13C12-HnCDE 478 9.4 8.2 40.1 374
13CI2=-Hx DY 478 4.7 40.6 33.0 40.3
FICI2-HpCDE T80 40.5 3.3 8.4 47.1

ALY SILANEE AR RIECH
! THS 3.1 0.4 3.8 6.9
13C12-HaCDE 234 35.0 42.5 4.2 38.3

INEERMAL STANDAJ X
LG22 18- TCDF 7.5 40.4 40.0 40.6
3CI2-23P8-TCD I 3.0 36.8 415 46.2
[3C12-PeCIDF 123 2.4 203 1.0 3.1
E3C12-PeCIDD 123 4.2 26.% 32 48.6
[3C12-HxCIDF 678 30.5 52,6 4.1 338
[3C12-HrCID 678 5.3 40 .5 44,1
1312 HpCIE 610 39.1 40,7 4.2 41.5
13C12-HpCD §78 42,8 0.6 9.5 50.1
L3¢ 12O 2.8 15.8 13,3 34.5

SURRQGATE STANDARDS RECOVE

: LY.CR)

DD 36.0 339 35,3

ANELARRS, BELOVERY ()

T 45,2 4.2 44.3
LIC 1223 TB-"T DI 3.4 35.0 5.8

o
Il"'.z, /



642 Metals Analvtical Ouality Assuramnees

The analytical methods nsed for the flue gas samples, ¢ the ash samples for the
metals analyses are fully discussed in Section 5. The following paragra iph will briefly
report metals analytical QA parameters,

fﬂabhﬂfbkgﬁpnmmmmtthm1Immhmmlbmmmklmmmmhirewuh$1km'b01hIim:aﬁh‘andAHMﬁ:gms
samples. Only a small amount of Barium. (0.40 r mg/kg and 1.00 ug) were reported
detected for the ash and flue gas sample, respectively.

Table: 6-20 presents the method spike and matrix spike results for the metals
&mmwwwwtwﬂmmdmmkm,M1KwﬂhnumlummuwaW1mmﬁuumunwruaym&mdu”MMMdtu
an actual sample.  All spiked recoveries were within the QA allowance of =+ 20 percent
of 100 percent,

6.4.3  Halogen. Analytical Ouality Assessment

The analysis for CT, ¥, and Br" incorporate stringent QA/QC guidelines.

Table 6-21 presemts the method blank results for the IC analysis. The analyses were
completed in four batch runs and a method blank was included for each set. None of
the target halogen ions were detected in any of the method blanks.

The matrix spike recoveries are also shown in Table 6-21. Results for all 3 ions

o, HF and HBr were 98.2, 100, amnd

was within the 20 percent criteria. Recoveries for H
93.2 percent, respectively,

6.4.4  Microbial Survivability Ouality Assuranee

FMMHWMMWMMMHbrmmnmxmmﬂmmﬂmwrmmwhmmnmnmmﬁmmmdhl
Section 6.2.3 revealed no viable spores were detected in the nine 24-hour counts and
1 spore was detected in 1 out of the nine 48-hour counts.

Two of the stock wet spore solutions, that were used for spiking the incinerator
were also analyzed. These results are listed in Table 6-22, The first sample had a
manufacturer’s count of 8 x 10° viable spores/ml, and the confirmation count resulted in
oo mumerous to count (TNTC). The second sample had a manufacturer’s count and
mmmunmnwmcmmucﬂHUtHﬂﬁmd]ﬁkxlﬁ”dﬂﬂwmmeWnd respectively. Al microbial
survivability caleulations used the average confirmation count of 1.4 x 10° Spores /.

ﬂanhyﬁpmeﬁ@nmkwvwweahnwmlthm1tnummhum.ﬂmmquWMMnnm
shown in Table 6-23, The first sample was sent to the laboratory as it was received from

28
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TABLE 620, METALS METHOD SPIRE RESULTS
LENOIR MEMORIAL HOSPITAL (1990)

Antimony 97.3 04

Arsenic o 100 96,2

Barium 942 o004 95.8 8.6
Berylivm 96,7 102 98.7 101
Caclzniwm, 100 106 102, o
Clwromin 9.8 104 100 103
Lead oBT 05,6 100 05.6
Mercury 9l | 04,3 108 9.1 B 9.8
Niclkel 90.5 | 108 9.8 106
Silver 172 N 107 N
Thallivm 1 985 112 05,45 104

NE = Not Caleulated
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TABLE 6-21. HALOGEN METHOD BLANE AND FIELD BLMANE RE
AND MATRIE SPIKE RECOVERY
LENOT MEMORLAL HOSPTTAL (1990)

HCL

HEr

[0.11]
[0.42]

[0.13]

[0.11
[0.42)

[0.13]

[0, 11]
[0.42]

[0.13]

[8.95]
[33.7]

[1o.1j

LTS

[6.99]
[26.33]

(8.00]

a Total sanaple volurme was typically 100 nuls.

HCI

HIF

KB

98,20

10000

«
98,20

6-31
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the: mamufacturer (in a glass vial), The second sample was loaded into a pipe and then

smmm1mrth@]mmmmwmmwy!WMilﬂhwcm&MM'mmnuMMm‘m»CMmernmmm:pmmm&ﬂegpwmpamaﬁmmlow

recovery losses. The confirmation count in both ca ases exceeded the manufacturer’s count

CJJ.miHT‘mmmIBJLH:lﬂsswmufﬁ'mhiiﬂﬁixZHT‘&powmm respectively),

6.5 CEM QUALITY ASSURANCE
]Fhmsgﬁm;mmm;mmmbwmmﬂﬁUW1mm%mm11mmmmmmdeaUS(IL<mmnmmutﬁbin<mu%mmn«ﬁﬂmidw

(CO,), sulfur dioxide (S0,), nitrogen unuhm»(bﬂjkm:mmd‘MMﬂdlmwmmmmmﬁmmm;(ﬂﬂﬂ{ﬁnlnﬂmg

EPA Methods 10, 34, 6C, TE, and 254, re espectively.  An additional CEM analyzer was

also employed for real time HCI gas concentrations.

0.5.1  CEM DATA QOVERVIERW

CEM sampling systern and instruments v were operated performing daily QA/QC

procedures, W%mw‘1nhM¢d1Nng&cMﬂmmgmhmwmmwﬁymmmsbMMﬂan,pmm@
maintenance, filter replacement, conditioner inspection and maintenance, calibration
drift checks and others, The airo was to er nsure a cuality data product,
ﬂ%m&(ﬂﬁhd'mmmﬂﬂﬁ&lumMQmﬁ:ﬁmnmtofﬁwnuwnnlmlﬁmtrm'lnllhm1w11uvm|km.nmdltunm”
minute by minute indications of stack gas 15 pollutant and diluent gas concentrations. The
Lenoir incinerator stack gas emissions were chay wracterized by extreme, very quick
11mcnmmm0m5iwlcommmmmmaﬁmmm:a[vmrhmm5thmmﬁ1dmﬁﬁm;the1mmt QO concentrations varied
lkonnl@mvxmmmﬁfwnMumm‘(HJaiﬁw]mmmﬂW}lm»owmrfﬁlﬂWWippmmv.Ihuﬁmkﬁtkmnto
mmmmwmﬂaﬁmn1hnmuaﬁ@nmzmmmtwph@dm;@fhhﬂlwnymmm'mwmw'flMﬁmumnuwmlnwd
which made steady “ﬁfN[«mu“muimn‘wmqrd&ﬂimﬂm.4Ehmw¢ver,mhldmmalﬁmmmﬂedlhnthha
Hmmmmti$1mmmMMMmtmIvahmlan&lﬂ'verﬂmmdlxythm:&Mmeimg1QM&jmmmmmmmem&
”Fmbham%ﬁm-pmmmmmm;mmﬁl$EHMIMmMHTmH1QU%/CMI<Jh'LM» along with their respective

at the Lenoir tests,

acceptance criteria which were conducte

6.5.2 Calibration Drift Checks

AMUf%mdﬂﬂmwm[bW@HJﬂMbMW(ﬂ”MWEM“JlIM( gas (generally nitrogen), and
a high-range span gas. Calibrations were performed prior to and at the completion of
each test run. By comparing the post-test calibration to the pre-test calibration, the
mnmmmkmuhﬂ1WHsdmnmnmﬂd(w[nuhﬂlmmimmuchﬂn

Dirift requirements between calibrations for both 1 zero and span was ®3 percent

hmeiﬂlmnnm1uHsmdamwnquuulhwEiW|WWHHMbﬁKHMMMMM Although Method 10

JBSA1Y 6-34



TABLE 6-24.

CEM INTERNAL QA/QC CHECKS

Checls

Frequency

Criteria

Initial Leak Check

Daily Leak Checks

Calibration Drifi

Multipoint Linearity

Check (Calibration
Error)

Sample System Bia

Response Time

NQ, Convertor

Stratification Test

Onee /Site
Before Fach Test
Faun

Draily

meJy 3" Day

3 point for O,, CQ,, NO,,

S0, HCL
4 point for CO, THC

Every 3™ Day
Lero and Span

Onee/Site

L W o
Onee/Site

Onee /Site

49 of Total flow
while under vacuum

< (L5% O, with
“' 2 "'b ( "2. !’ a9

...... 3% Span
zﬁnw‘muil]mmmue
gas {can use

10 ppm limit for
HCYif less
‘Ell

restrictive)

ro= (.998

< 5% Span

£5% of time for
H.«l] " l‘ : v.!'l..]'ll
measurements

> O0% conversion
efficiency

Within 109% of
average

THS219
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tor CO allows 210 percent of full scale drift, the CO drift requirements were = 3 percent
for this test program, to ensure the quality of data produced. For days where the drift
exceeded 3 percent, the CEM data was drift corrected as shown in Appendix H.

Table 6-25 lists the zero and span calibration drift results for each CEM analyzer
on each test day.
6.3.3  Daily QC Gas Challenges

After initial calibration, mid-range QC gases for all i instruments were analyzed
!wﬂhIMildnm1|mnhﬁmuﬂqmmhmvmmMTMldmmmamfdmﬂycmﬁhnmhnmumuﬂunpmdeﬂ
day-to-day precision estimates for each instrument, The calibration was considered
:MWMMMﬂeﬁhmﬂcm%yﬂmmJNWmenme|mﬂmmmd|mwmmwummhh¢:¢nnwd
concentration was within £2 percent of full scale of the analyzer.

Table 6-26 presents the results of the daily QA gas challenges.
6.5.4 Stratification Check

Following the tests, NO, concentrations were | ecorded at eight sampling points to
check for possible flue gas stratification. The procedure called for NG, to be
continuously monitored for approximately 10 minutes/point while an additional CEM
rHUD.ﬂhmrmnrmomiMMmmﬁcmncmmmnmionﬁ:M:m:nmmkmmmq'rwﬂﬂm4mw=|unn||m|Pm:srqu In this
way, fluctuations in concentrations caused by process operation and not due ta
stratification, could be monitored.

SMMuﬁﬁcmﬂtm1hsrmmmnaMy«mwummmﬁmmd:msthm]mmnmmmtd&ﬁhrenme‘ﬂmﬂ:a]mohmt
concentration deviates from the average of all point concentrations. Flowever, when the
flue gas concentration is not stable, each point value is compared to the reference
concentration determined during that same time interval, This is an acceptable method
when the average reference concentration approximates the aver: age of all the point
concentrations,

The stratification results are given in Table 6-27. Stratification is typically defined
as any point concentration deviating from the average concentration by more than

10 percent. The largest deviation present during the test series was - -4.1 percent. This

mmﬁn:ﬂmmwm1ﬁmu,ﬂmmmvamsnmrfhm&gmmzmmammn'nu)lliuﬂmn

436
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TABLE 625, DAILY CALIBRATION DRIFTS
LENOIR MEMORIAL HOSPITAL (1990)

PARAMETER: C2

LERO CALIBRATION GAS: 0.2.% €

FULL SCALR: 5

0:5/30/90 1 ~0.0804 =), etk
05731790 2 ~0.0801 0.64.10
0601790 j 0.3151 D.0TRE
O6/0/90 4 0. 1575 0.0000
O6/QuthB0) 4R » o

O6/05/90 (i ~0.93533 0. 1589
O6/06./90) 1) 0.0000 0.0000)
(606,90 SR 0, 1564 0.3911
O6/0°7/90 & ND -1, 8000
O6/08/90 4 0.0000 0.0000

PARMANMETER: CC)

ZERC CALIBRATION GaS: INJ

FULL SCALE: 5000

05300690 )\ 0.0247 -0, 2539
O5/31/590 2 0.0397 0.0056
Q60190 | 3 0.0080 0.008:5
QGOL/90 4 ~(.0172 0.0719
OG04 /0 4R . »

DEAS5/H90 ] 00016 0.0000
GRG0 7 0.0000 (. 0000
QG610 k11 0.00435 0.0719
OEAT) | 8 IND) =0, 1700
G090 9 0.0000) {.0000
Q530790 I {.0000 -0, 7531
Q031490 2 =), Ll ~2. 3168
0601490 3 W 0. T8I0 ~{). 9975
O6/0i2/90 4 0..0000 (.OOOO
(604796 41 » N

0605790 ] 0.0719 -0.07 19
O6/06/90 I 0. 0000 0.0000
0606790 SR ~0.0721 0. 1441
O6/0r1790 L] NI =), 1000
O6/0B/90) 9 0.0000 0.0000

* Mo final calibention wa performed on 06/06/5%0 due w equipment probilems.

oo CREM data wan drift corrected.

N = Mo decereained
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TABLE 625, DAILY CALIBRATION DRIFTS, (comtimued)
LENOQIR MEMORIAL HOSPITAL (1990)

0573050 l 16043 -1 00T
053190 2 0. 8074 4. 4G o
QOGO 3 0.7322 0. 1831
QGALIH 4 OLB721 2.5202
0600 4R, o »
060590 4 L. 456 T
OEAG0 7 =0.0427 19,7988 wo
QGHAGS0 3R 0.2002 -0, 4289
QAT 190 ] INTD .58
QOG0B0 9 £.0000 ¢.0000
PAR

ek

EULLe S ALE:. 300
05/30/90 1 0.0000 -0, 2609
053150 2 =0, 1797 0. 1069
O6/01/90 3 0.9408 11180
QB0 4 £.0000 0.5337
QGO AR . "
VGRG0 [ 0. 1819 0. 5446
06/06/90 1 0.0000 0.0000
06/06/90 SR 0.0000 3,5321
QGAT90 i NI 0, 2800
0608140 ) 0.0000 0.0000

S NG

QH/30050 ! 0.0000) < 05
Q5131190 y 0.0000 ~0. 1681
OBI01/50 3 0.9138 -0, 2402
OG0 | 4 Q.0000 - 10633
06050 4R " v
QGA0S590 ] 0. 1667 0.3333
QGAGS0 1 0.0000 (0,000
GANGA0 SR 0,000 14334
Q6007190 () ] NID 04000
Q60890 9 0.9979 =), 1663

» Ny finnl calibention was performed on O6O6/50 due 1o equipment: problema.
0o CEM data. wae drift corrected.

ND = Nee determined 6-38



TABLE 6-25. DAILY CALIBRATION DRIFTS, {contimuesd)
LENOQIR MEMORIAL HOSPITAL (19690)

LERQ CALIBRATION GAS: N2

FULL SCALE: 100
OS5/ 30400 l (0,0000 ~§.5961
08731190 s TG e L5932 we
O6/01/90 3 14493 T, 4638 v
OB/CR/90 4 13855 L2048
OB/ ek /90 4R o v
O6/Q5/90 6 13,3429 o 0.0000
O6/06/90) 7 0. 0000 €.0000
Q606,90 SR NID NI
QB0 190 4 INDD ND
QB/0R/0 9 (0.0000 0.0000

* No finad calibration. was perfiormed on O6/OG90 due to squipment probleas,
0 CEM dutn s deift corrected.
NI = Not determined

-39



TABLE 6-26. QC GAS RESPONSES
LENGIR MEMORIAL HOSPITAL (1990)

05£30/90 020 9.99 R -0, 76%
O5/3 /60 9.99 9.7 ~1.16:%
4,59 4.8 ~{.76 %
06/01/90 0.20 0.2 0.00 %
4,99 4.7 =1 16:%
9,99 9.7 ~1.16%
Q6020 | 9.4 9.4 ~0.76 %
DE/F/H0 9.09 9.8 -0.76%
06/06/90 20.10 20.2 0. 40 %
9.99 10.0 0.04%
QEATIH0 9.96 9.8 =0, 7695
4.99 | 4.8 ~0.76%
20010 2001 .00 9%
Q060090 9,99 10.0 (0.0d.%
Q5730490 COGdry) o 90, 50 $0.2 =0, 085 %
Q53190 90,50 6.5 ~1.28 %
181.00 1824 0,03 %
06/01/90 181.00 184.4 Q.07 %
90,50 93,72 0.0:5 %
181.00 1745 ~0.12%
Q60290 95.80 4.5 ~0.03 9%
Q60590 : 190.00 192.8 .06 5%
QE0ED0 450.00 4461.9 S 0,249
95,80 PR 0.0 9%
65, B0 0.2 (0.0 %
Q607150 19,08 14 ~00.03 9%
450,00 475.8 0,52 %
190.00 | 180.5 =400 %
Q60890 450,00 4214 -1 57 %
99,80 946.0 0,00 %

NOTE:

a percent difference = 100 * (mensured - troe)/span
b i wndts of percent by Volume
« im wnits. of ppe by Volume
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TABLE 6-26. QC GAS RESPONSES, (contimmed)
LENCQIR MEMORIAL HOSPETAL (19890)

Q5/30/90 CO2 b 10.€0 10.0 .45 9%
Q53190 10.09 | 9.8 =145 %
5.04 4.9 ~(0, 70 9%

Q6/01/90 5.04 4.9 ~(. 70 %
10L00 a6 =1,45 9%

QG260 10.09 10.0 =), 45 9
0GOS /5¢) 8.9 9.0 0. 509%
0O6/06/GH0 18.00 18.0 0.009%

I 0607190 8.90 | 8.7 =1.004%
5.0d4 | 4.9 =0, 70 %

; 18.00 17.8 =1, 0049,
I 06/08/90 8.90 8.4 ), 50 9%
1 O5/30/90 802 ¢ 49,20 44.6 =), 129
053150 49,20 49,5 0,069
0G0 49,20 4,5 ~(),94 9%
QG0 49,20 44,0 ~(), &4 %

L 06/05/590 49,20 44,7 =L 50 %
L O6I06/60 49,20 53.3 0. 82 9%
Q6T 190 49.20 48.3 -0, 18 %
25,20 2.9 -0, 8 %

102, 10 103.5 0,28 %

L OG/OS/50) 49.20 48.6 =0, 12%
Q8130090 NOx% ¢ 0. 10 0.5 0.20%
Q5131190 49,60 50.2 0.30%
91.00 90.4 0,30 %

06/01/60 G1.00 91.9 .45 %
50.60 49.4 =40, 60 %5

OG0 61,00 8.9 =105 %
060590 49,30 41.9 =0, T %

- DGO 0 200,00 206.0 3.00%
3 41,00 92,8 0.90%
- O6/0OB/S0 49.60 0.6 .40 4
] 91.00 g2.0 .50 4%
- OG/09/50 49,30 49.5 0,10 %
49,30 48.9 0,20 %

NOTE:

a percent differemes == 100 * (nagasuredd - Groe)/span,
bim umics of percent by Volume
¢ dnounits of ppon by Volume
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TABLE 6-26. QC GAS RESPONSES, (continued)
LENOIR MEMORIAL HOSPITAL (1990)

053090 | THC (wet) ¢ 5.00 4.4 140 9%
0531490 .00 7.0 2,00 %
060190 5.00 6.0 1L.OO%
3.00 3.2 0. 20%
QBAN290 5.00 4.5 ~0.50%
OG5 H0 45.00 45,5 0505
Q60650 45,00 43.9 -1.10%
| Q60850 45.00 4d.3 =070 %
Q53090 | HCL (wet) ¢ 465, 10 546.5 4.07 %
Q5737160 465,10 535.5 3,529 wor
QG010 184890 1850.9 0.10%
465,10 536.2 3.56 %
06/Cr/90 465,10 5287 3.03%
O6/Q5/90 200,50 2007 .26 %
OG0T 90 46510 442.8 ~1L12%
2021 22340 109 %
1844.1 1999, 6 T.58%
QBA08D0 463 07 2109

NOTE:

o pereent difference = 100 * (mensured - true)/span
I i, vniits. off porcent by Volume

¢ im units of ppu by Yolune
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H)urhmgthm‘mmm]mnmwmumg1hm=nmﬂNMmmMu;Hmmnrﬂy”wwm1dwmmmmbmwd1RM'ca«h¢Cmiwﬂ
analyzer. This is important because flue gas concentrations are determined from a two
point linear regression analysis (zero calibration and span calibration gas). Multipoint
muthaMkmw.‘ne|nnﬂkmnmdemﬂml@ﬂMMmrmmnm3¢M'ﬁmmrcmmmMMm1gﬁmmm'dmpenmmnm‘mnWWM$
instrument: a zero gas, a low scale vmﬁ1nnnm1muﬁmMMm,mJWMdmnmmwsmmmmmmmmmmhmm,mndlm
high scale concentration (span gas). The > eriterion for acceptable linearity will be a
mmmwkﬂkmucmeﬂmmanﬂ(ﬁb@fgwmmh|1hﬂﬂ|nrrqualhm.ﬁﬂﬁ*mhﬂ‘“thﬂndupmmmﬂm
'wmﬁﬁmﬂeim‘Hm&cyﬁkmhﬂ7g351mmmcmmMﬁmanmumﬂwhﬂzdepmmmknm:vmmmmﬂezm;ﬂmaiM$Mmummmm
response.

Table 6-: 28 presents the results of CEM linearity checks. Al linearity ‘hu«h¢.nw1
the acceptance criteria,

6.5.6  INE,

LRI

After all test runs were completed an NGO, to NO converter efficiency test was
perﬁmnmmmlmﬂ|mmmmmﬂmmdim1h&emmmdimm.'Thmqummwdumwllmwlﬁuu1uMan;the<mmmmmmmm

efficiency is given below:

L Wﬁu:n]mmkwﬁﬁm:ﬂhmﬂﬂwlmmg:mmmnmmmmmtﬂWMhaM?ﬁﬂmwwﬂklmmxhﬁj'hnk{ztmmndL
o Fill the remainder of the bag with 0.1 grade air,
w Immediately attach the NO/Air mixture to the inlet of the NO, monitor

being used.

o Allow the monitor to sample the gas in the bag for 30 minutes,
As the O, and NO in the bag are exposed to each other a reaction oceurs which
changes the NO to NO,. An attenuation in response over rtime of less than five percent

iwmth¢ﬂmdmwhw.H|m1bw'xmwmnmm¢ﬁﬁMﬁnqwMHmmmpmMHﬁ.Awmmtmhnmmmythme

through the procedure the NO/Air mixture in the Tedlar bag was depleted and the
measured NO, concentration dropped as expected. Sufficient data hatd been

accumulated however to indicate acceptable conve: rter efficiency,
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TABLE 6-28. LINEARITY RESULTS

LIENCOTR. MEMORIAL HOSPITAL (1990)
02 O6/01./90 0.20 0.2 0.59988 |
(.20 0.2
4,99 4.7
.59 9.7
Qi o QBT 190 0.20 . 0.2 0,506
4,99 4.8
9.99 9.8
20,10 20.1
Gy » GA06/90 0.00 0.0 (.99696)
49,60 49.5
91.00 90,8
222.00 220.4
CO QAT 0 Q.00 0.0 : 00065
1608 17.4
95,00 @2
190, 00 18,5
45000 475.8
Coa OG0 0,00 0.0 (0, 96061
5.0d4 _ 4.9
9,00 8.7
18.00 | 1.8
SO e O6/071.190 0.00 0.0 0.99:8590
‘ 2520 0.9
49,20 48.3
102,10 1053, 5
NGy » Q61580 0.00 ‘ 0.0 0.99697
25,20 20.9
49,20 48.3
10210 1068,
HC1 (wer) wo 067190 0.00 0.0 0.9904:2
202,10 225.8
465, 10 4424
1848, 10 - 19940, 6

* im umits of percent
2 in umits of ppm

- 54
]
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6.5.7  Sample Bias
AHcmMMmﬁmmumuHMmmmmuPmdﬁnmwmpmﬂbmmmﬂ&mmmmuhmemdmnm“umng
qurl'Pmmmwmwamy$wmwmbm5vwmwnmmyhmmwmmmmhmmuxmmmnmmmﬂﬂwinMM3
calibrations.
6.6 DATA VARIABILITY
6.6.1  CQuerview
Coefficients of Variation (CV) were caleulated for all the final stack gas pollutant
concentrations, WTm:{TV'orlfﬂmﬁWmmmmmmkmmitMmimmmml(WHMHWJm'rakumﬂMmdIuylhvuhlm

lhmshmMMnidquuw|MaHu1mmmnmmﬂmwmmmwﬂmuapmquumh'VWumMMIMWWhm

mmmﬂm@“MWmoidmm«mmhwcmn%hmﬂﬁnMwnﬂ%mkMHTVﬂ'TMﬂpWM CV i

caleulated as follows:

gy = w Y
CV o= e x 100

Where:
CV = Coefficient of variation

[

hnm:MmmMmdd@MW%ML&ﬂMMMMMHNMmHUQTMW 123™ which uses n and
mmﬁm&vﬁmnam=xnumbmumHMmapWMMﬁ

M = mean

NIy P
LNP

CV, = pooled coefficient of Variation
CV, = Coefficient of variation for a 3 simple sample set |
n; = Number of data points in that se ample set

The CV values expressed in the following tables are not intended to 1 represent
mwmﬂhwﬁmm%mmmunwmmwnm]HmyHMﬁwmm3mthmﬁmmmeMHMMMMmemhmﬂtMM,

mymmmmkgHMMMMmHmnummunmmd<nmﬂmmwmuthm.

e
i -
TBS219 G dihy



6.6.2  CRDD/CHE Data Variation

Table 6-29 presents the CVs for the CDD/CDF flue pas concentrations. Values
are listed for each congener for each triplicate run as well as a pooled CV for the entire
Hine runs, Pmed(ﬂhumeammcmmpmwkmmaﬂofﬂwwnmw=mquMHueruJMmeM
program (overall). The overall pooled CV for the CDD/CDF flue gas concentrations
was 38.5 percent.

Table 6-30 presents CVs for the metal flue | gas concentrations. The Condition 3,
mercury CV is uncharacteristicly high at 133.3 percent. This value results from a high
mmncamtnmdom»mffh&ﬁu1mgpdmmw1ﬁmrﬁ&mmﬁ?tmmmmmmfmlmuiﬂ&ﬁXand996£!umykhmmulkm
Runs 8 and 9, respectively. The overall pooled CV far 6 metals concentrations in
S1.5 percent

'T%m:%hﬂkmmnngmm‘m=n1”\~,u|v]hu1411n Table 6-31, Values were calculated for
mn%nxmrlamt*mﬂuxumlcmmmknediofxnmlMpMs”ﬁubwnnmy'(lAM 18, 1C, ete). The overall
pooled CV for all three halogen flue gas concentrations is 45, 3 percent.

Table 6-32 presents the CV values for the CEM 30 second readings. It should be
noted in comparing these numbers to the manual test CVs, that the CEM data reflect
real time, almost instantaneous changes in concentrations. The manual tests are all
integrated tests which by ¢ sampling over an extended period of time, result in an "average
concentration” for that time period. The overall pooled CV for the CEM data
253.5 percent, ”emmﬂaHHHLdeulemﬁlhdlum[MMMMHleaMy&w1nudhaﬁthﬂ

30 second CEM readings, therefore have much lower CVs,

TBS219 G477



TABLE 6-29. COEFFICIENTS OF VARIATIONS FOR THE CDINMCDF FLUE
GAS CONCENTRATIONS
LENOQIR MEMORILAL HOSPITAL (1990)

DIOXING
2378 TCDD
Other TCDD
12378 pPCHDD
Other PCDD
123478 HxCIDID
123678 Hx DL
123789 Hx G
Other FxCDD
1234678-HpCDD
Other Hepta-CDD
COeta=-CIND

FURANS

IR TCDEF
Other TCDEF
13378 PCDF
23478 PCDF
Other PODE
123478 HxCDF
133678 HxCDF
234678 HxCDF
1237889 HxCDF
Other HxCDEF
123467 8- HpCIE
1234788 HpCDE
Other Hepta-CIE
Octa-CIEF

POOLED CV
OVERALL POQLED CV

j1.3
511
60.7
49.0
43.8
47.1

5.7

47.6 |

36.6
38.8
19.4

38,1
46.4
48,3
46,0
49,8
40,4
4.1
38.0
49,0
41,1
3.5
36.0
3.9
43.5

44.3
3.3

T1.4
I3
16.9
12.3
4.4
13.5
16.9
3.3
1.2
§1.6
Gidh. 4

20.9
25.5
25.0
18.7
24.9
36.9
20.2
41.9
vl
25,3
38.8
18.9
3.2
.7

36.3

13.5
19.6

1.4
14.5
1.5
2002
13.4
3.9
KX
40.5
49.2

1.1
12,1
13.4
18.3
2.0
328
30.2
30.7
19.6
31.9

XN
5.2

cn
60.3

80.7 |

342

54.2
36.4
3.7
30.3
2.7
30.6
32.9
3.6
35.6
44.0
44.1

25.9
4
32.3
30.6
34.6
36.4
34.5
3
3.1
334
42,1
41.0
44.3
9.4
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TARLE 6-30. COEFFICIENTS OF VARIATION OF THE FLUE GAS
METALS CONCENTRATIONS
LENOQIR MEMORLAL HOSPITAL (1990)

Antimony 22.0 49.3 I 36.0
| Arsenic 0.7 14,5 13.0 22.0
Blarium I 19.2 20.8 21.2
Heryllivn ND NI NI ND
Cadnainmm 73.0 56.6 20,7 57.0
Chiroraium 18.3 31.0 G7.9 i 4
Taeadl 17.3 G ! 2.7 41,3
Mercury 20,0 KE 133.3 BO.9
Mickel 2.0 46.6 79.4 56.3
Sillver NI | 3.9 G467 6.4
Thallium, N NI ND |- NI
POOLED CWV 35.0 it 5 66,8

OVERALL POOLED CV 515

-k



TABLE 631, COEFFICIENTS OF VARIATTION
FOR HALOGEN FLUE GAS CONCENTRATIONS
LENOTR MEMORIAL HOSPTT AL (1990)

Average-1 NI 13.44 31.58
Average-2 ND 30.25 {522
Average- ND 30,59 .41
| Condition 1 NI 26.02 53,96
!

Average-d NI 7.67 101400
Average-SR. NI T2.37 &3.00
Average 88.63 9. 63 44,43
Condition 2 3863 36,96 79,81
Average- 17.20 29.95 |
Avernge-i 42,46 11.68 5.39
Average-9 5.60 22,00 13.93
Condition 3 27.20 17.81 1235
ANALYTE POOLED 5266 27,65 56.08
TOTAL HALOGEN 45,30

INID == MNot Detscted; CV's were not caloulated for moa-detect result
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TABLE 6-32. COEFFICIENTS OF VARIATION OF CEM GAS CONCENTRATIONS
LENOIR MEMORLAL HOSPTTAL (1990)

\ (5/30/90 2.2 | @M 39.7 359.3 216.5 54.8 16:5.7 308.7
) iUL‘EFIEH./‘HO N 128.0 36.4 2.8 | 3447 35.5 802 146, 1
3 0601790 17.0 gLa 41.9 50.3 412.5 40.9 326.3 247.3
4 G20 25.2 1690 - 373 | §56.0 168.4 2.8 1007 102.6
4R OG/O4/50 1.8 493.5 40.4 265.0 J3.9 139,1 a3
JR Q6065 1.0 BT 28.4 100.5 432.8 1.2 3B
6 OG/05 /90 4.9 2729 | 40.6 5.0 §63.6 24.9 109 6 346.0
7 O6/06554) 8.3 390.0 39.4 143.8 338.2 52.9 S08.0 280.3
8 OB/ 190 1.5 ) 483.0 33,1 9.6 360.6 561 253.1
% O6/08/90 20.1 | 554.4 44.1 1321 J9. 3.9 530.8 320.9
[POQLED CV 212 450.5 38.1 143,77 40L.7 41.2 346
(OVERALL POOLED €V 2535

6-51



TBSE19

7.0 REFERENCES

hhmﬂhxAutmnﬁc'TTemuy()mymmMmmMMm,(kmmmmﬂmwe1mulim:(ﬂmmuwngeﬁxmfhﬂmﬂmmm
Saciety. Pilot Study on International Information Exchange on Dioxins and
Related Cornpounds: International Toxicity Equivalency Factor (I-TEF) Methods
«Mf%ﬁﬁk‘AﬁﬁmeM£mm1kn'Ckmn¢mex]Mﬁxmmmm;oﬁlemmMMLamdlFhﬂﬂxwd<ﬁxmnpmmmmML

Report No. 176, August 1988,





