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FOREWORD

This report is the result of a cooperative effort
between the Office of Research and Development’s Hazardous
Waste Engineering Research Laboratory (HWERL) and the
Office of Air Quality Planning and Standard’s Monitoring
and Data Analysis Division (MDAD). The ‘overall management
of Tier 4 of the National Dioxin Study was the responsi-
bility of MDAD. In addition, MDAD provided technical
guidance for the source test covered by this report.
HWERL was directly responsible for the management and
technical direction of the source test.
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1.0 INTRODUCTION

This report summarizes the results of a dioxin/furana emissions test of a
wire reclamation incinerator equipped with an afterburner for hydrocarbon
" emissions control. The wire reclamation incincerator is used for recovery of
copper from coated copper wire and drained transformer cores. The test was
thé sixth in a series of several dioxin/furan emissions tests conducted under
Tier 4 of the National Dioxin Study. The primary objective of Tier 4 is to
determine if various combustion sources are .sources of dioxin and/or furan
emissions. If any of the combustion sources are found to emit dioxin or
furan, the secondary objective of Tier 4 is to quantify these emissions.

Wire reclamation incincerators are one of 8 combustion source categories
that have been tested in the Tier 4 program. The tested incinerator,
hereafter referred to as incinerator WRI-A, was selected for this test after
an initial information screening and a one-day prétest survey visit.
Incinerator WRI-A is considered representative of the wire reclamation
incinerator population in the United States. Wire processed in the L
incinerator is obtained from a local power supply company and contains only
small quantities of polyvinyl chloride (PVC) coated wire. Transformer cores
processed in the incinerator are obtained from another source and are
certified to have contained 0il with less than 500 ppm of polychlorinated
biphenyls (PCB’s). |

This test report is organized as follows. A summary of test results and
conclusions is provided in Section 2.0, followed by a detailed process
description in Section 3.0. The source sampling and analysis plan is outlined
in Section 4.0, and the field sampling and analytical data are presented in
Section 5.0. Sections 6.0 through 9.0 present various testing details. These
include descriptions of the sampling locations and procedures (Section 6.0),
descriptions of the analytical procedures (Section 7.0), and a summary of the
quality assurance/quality control results (Section 8.0). The appendices
contain data generated during the field sampling and analytical activities.

AThe term "dioxin/furan" and the acronyms PCDD and PCDF as used in this report
refer to the polychlorinated dibenzo-p-dioxin and dibenzofuran isomers with
four or more chlorine atoms.
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2.0 SUMMARY

2.1 SOURCE SAMPLING AND ANALYSIS OVERVIEW

The host plant is a scrap metal recovery facility that processes mainly
aluminum and copper scrap. Wire reclamation incinerator WRI-A is used to
recover copper from insulated wire and drained transformer cores. The
incinerator is a batch feed unit similar to others in the wire reclamation
industry.

A process flow diagram of the incincerator and associated afterburner is
shown in Figure 2-1. Wire and/or transformer cores are charged to the primary
‘chamber of the furnace on metal trays using a fork 1ift. Exhaust gases from
the primary chamber flow into a settling chamber, where large particulate
matter settles out, and then into a gas-fired afterburner prior to atmospheric
discharge. )

The gaseous and solid sampling performed during the test program is
summarized in Table 2-1. Sampling for dioxin and furan was performed at the
afterburner outlet exhaust stack in each of a series of six test runs
conducted on March 19 through March 27, 1985. ‘

Only insulated wire was charged to the furnace during three test runs,
and a combination of insulated wire and drained transformer cores was charged
to the furnace during the other three runs. The dioxin/furan sampling
was based on the October 1984 draft of the Modified Method 5 (MM5) procedure
developed by the American Society of Mechanical Engineers (ASME) for measuring
emissions of chlorinated organic compounds. Modifications of the ASME
procedure used at this test site are discussed in Section 6.1.2.1. MM5 train
components and rfnses were analyzed for dioxins and furans by EMSL-RTP and
ECL-Bay St. Louis, two of three EPA Taboratories collectively known as Troika.
The dioxin/furan analysis quantified 2378-TCDD and the tetra- through
octa-dioxin/furan homologues present in the samples.

Dioxin/furan precursor analyses were performed by Radian on samples of
wire insulation and combustible components of the drained transformer cores.
The specific dioxin precursors analyzed for were chlorophenols,
chlorobenzenes, polychlorinated biphenyls, total organic halogen (TOX) and

2-1
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TABLE 2-1. SOURCE SAMPLING AND ANALYSIS OVERVIEW FOR INCINERATOR WRI-A°

Item

Item Description

1. Number of test runs

2. Gaseous Samp]ing

3. Solids Sampling

Total of six test runs.

Three test runs with wire only in
incinerator feed (Runs 01, 02, 06).

Three test runs with wire and
transformers in incinerator feed
(Runs 03, 04, 05).

MM5 sampling at afterburner outlet
exhaust stack. (Runs 01-06). Dioxin/
furan analysis. ‘

HC1 Train sampling at afterburner
outlet exhaust stack (Runs 01-06).
HC1 analysis. )

EPA reference Methods 2 and 4 at
afterburner outlet exhaust stack
(Runs 01-06). Gas velocity and

moisture.

Integrated bag sampling at afterburner
outlet exhaust stack (Runs 01-06).
co,, 02, N, analysis for molecular
wegght detgrmination. :

Continuous monitoring of CO, CO,, O ,
total hydrocarbons at aftegburﬁer

NO_,
" ouflet exhaust stack (Runs 01-06). -

Wire insulation sampling (Runs 01-06).
Dioxin/furan precursor analysis, total
chlorine analysis.

Transformer combustibles sampling
(Runs 03, 04, 05) Dioxin/furan
precursor analysis, total chlorine
analysis.

Settling chamber ash sampling
(Runs 01-06),. Dioxin/furan analysis.

Incinerator bottom ash sampling
(Runs 01-06). Dioxin/furan analysis.

Soil sampling (one composite sample
from 10 locations.) Potential dioxin/
furan analysis.
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total chlorine. Dioxin/furan analyses were pérformed by Troika on ash samples
raked from the primary chamber and setting chamber after each test. A single
composite soil sample was taken and transferred to Tier 7 of the National
Dioxin Study for potential dioxin/furan analysis.

Continuous emissions monitoring (CEM) was performed at the afterburner
outlet stack for CO, COZ’ Nox, total hydrocarbons (THC), and 02. The
continuous monitoring data were used in conjunction with process data to
document the stability of combustion conditions during the test. Hydrochloric
acid (HC1) emissions sampiing was also performed at the afterburner outlet
exhaust stack during each test. 1

2.2 SUMMARY OF RESULTS

Test results for Site WRI-A are summarized in Figure 2-2. The data are
organized according to the feed type (i.e., wiref6n1y or wire and
transformers). An atmospheric damper on the stack located immediately bequ
the stack sampling ports was open during three of the runs and closed dur{ng
the other three runs. Other process conditions were fairly consistent between
test runs. Detectable quantities of all dioxin/furan species of interest were
found in the stack gas samples:. However, some analytical difficulties were
encountered due to the large quantities of organic compounds present in the
MM5 train samples. As a result, complete data for all homologues were not
reported for all test runs. In spite of the low surrogate recoveries for the
tetra-, hepta-, and octa-chlorinated homologues, reported values should be
regarded as minimum levels and actual values could have been considerably
higher. These analytical difficulties are fu?ther discussed in
Section 8.3.1.1. | |

As shown in Figure 2-2, average as-measured stack gas concentrations of
2378-TCDD, total PCDD, and total PCDF were 0.09 ng/dscm, 124 ng/dscm, and 225
ng/dscm for the wire feed runs and 0.08 ng/dscm, 605 ng/dscm, and 715 ng/dscm
for the wire and transformer feed runs. This corresponds to hourly mass
emission rates of 0.03 ug/hr, 114 ug/hr and 205 ug/hr for the wire feed ruﬁs
and 0.06 ug/hr, 522 ug/hr, and 626 ug/hr.for the transformer and wire feed
runs. The hepta- and octa- homologues were the predominant dioxin/furan
species present in the stack gas emissions.

2-4




"Y-I4M 40leaduldul Jo) Adewwns ejeq °g-z 94nbi4

*Jaybry A|qesapisuod uaag aaey pLnod San{eA (enjde a3yl " SaRWL]SA
punog 4amo| se papaebas aq pinoys son|ea patdoddd ‘suogedssy]  saatrydalqo

. adueansse A31(enb ay3 38w sajdwes yoels ay) doy sIgnsaa fesrjhjeue |(e 108,
2 1€l el 1044 ]
[ 10¢ J18H Joe
6€° scy ::.W_ ._v__:ww ov81 - 929 si ££9 502 522 4024 eIy
‘ (1172} (1A 509 9S¢ (21 24} a02d Leiog
6170 90°0 80°0 . €0 £0°0 60°'0 aod1 8L€e
e’ LTAN J1eH Ju0a3
oL 117 h_az yoeg (Dy/on} " {dy/bn) — {WISP/bu) {oy/buy Tay/bn} {Wsp/6u) 91905
80°1 9l (e104 uteap J03004 ?JBY  UOL}RUIUIDUO)  J07)DEy 218y  UOLIRAIUIIUO)
’ uoiISSIW3 Uo1SSIW] uoissiuy uoyssiwg
pas] oaiR T P9y JOWIOFSURI] Pu€ IR poa] adTR
P51 R (v SORT (¥)e¥1v0 SNOISSIHI NVHN3/NTYOID
aey uotjeajuadug) suoissiw] S
uoyss 13 ) _I |._
@SS_ SNOISSIHI I01YOTHD s108 HEY Wol1108@ 6/6n 692 aplaoyy Lerog
. 'y 6/6n 2°¢ s Louaydodoy)
@ @ pa3ra3ap 0N S3U3ZUIYOUO )
SVD TVHNLYN pa329313p JoN s.82d
" . Ryl J0jSued] pue S4ip
- — H 133 WANINI1AdNS i
v89 08 3004 (e30)
982 61 0034 telog @ . adedj s|ouyadosoy)
£0°0 10°0 gl 8/g2 _ ) ) pajdajap oM $3UaZUBGOUI0 (Y] o
= HOLYUINION! SuaRNOLSHVL pa12932p JoN .| o
_ uw_.ﬁﬁw NOILLYWVIDIM JMIM T 0§85 TR
. 9%-9 1300N Ao 30T
Mmmw mww M__mww_ "Mww, NOLLYHO4UOD GILINN e
ViVG YOSyNIIYd Q334
o 02°0 aaol 852 _ HINUNG Y31V _
ECERENIT] _ _
Jaqiiey) Jaquey) Sa1J9ds | _ - . _
Butg1y9s Kaewtagd - %8'cl 134n)stoy
(qdd) uoryeajuasvo) L 2l L9 taunjesaduag
WOViS UdSp -Gy 19y Mol
@@EE HSY HOLVHINIONI
_ ® . _ @ﬁé Y31 IWvHvd SY9 34
1 S€  sammossuzal (%0 % 9) mudd it ow
pue aiin 2 865 £iE SJSULAOSSURA)
: - £l £yug aaip (‘0 %¢ 0) mwdd 245 oy pue aAty
. 2. [
SJRlI0jSUeA] Woay  $5{qi15nquo) ~A 0 %€ ) Audd gig Nou 995 298 Atuo axn
$2{q11snquo) % Jusdaag (°0 %€ 9) (on u5° €1 wu ] Sm. {ay/6%) uo11d1a3sag
oA 9g° aanjeaddwa) 2jey pasy paaj
VivQ 0334 Lo %99 0 TS UAETITR T

°<h<m INTYOLINOW SNOISSIWI SNONNILINOD
VIVO YOLVYINIINI




Ash samples from the primary incinerator chamber and the setttling
chamber were also analyzed for dioxin/furan content. The average primary
chamber ash concentrations of 2378-TCDD, total PCDD, and total PCDF were
0.2 ppb, 243 ppb, and 746 ppb for the wire feed runs and 0.01 ppb, 19 ppb, and
80 ppb for the wire and transformer feed runs. The settling chamber ash
samples contained higher concentrations of dioxin/furan than the primary
chamber samples. The average concentrations of 2378-TCDD, total PCDD, and
total PCDF for the settling chamber ash samples were 0.1 ppb, 529 ppb, and
2643 ppb for the wire feed runs, and 0.06 ppb, 236 ppb, and 684 ppb for the
wire and transformer feed runs, respectively..

The incinerator feed rate during the testing averaged 362 kg/hr
(799 1b/hr) for the wire feed runs and 313 kg/hr (691 1b/hr) for the wire and

"transformer runs. The primary chamber temperature was typically on the order
of 560°C (1045°F), and the maximum afterburner temperature ranged from about
985°C (1805°F) to 1090°C (2000°F). Total chloride emissions from the
incinerator averaged 1116 mg/dscm (1.08 kg/hr) for the wire feed runs and 438
mg/dscm (0.39 kg/hr) for the wire and transformer feed runs. Average ‘
as-measured continuous flue gas monitoring results for the afterburner outlet
stack were: 02, 6.6% vol; CO,, 13.5% vol; CO, 5131 ppmv; THC, 577 ppmv, and
NO_,, 111 ppmv. '
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3.0 PROCESS DESCRIPTION

This section describes the host site and the wire reclamation incinerator
tested. Data summarizing the operation of the incinerator and afterburner
during the test periods are presented in Section 5.0.

3.1 HOST SITE DESCRIPTION

The host site is a scrap metal processing facility that handles mainly
aluminum and copper-bearing scrap materials. A plot plan of the plant is
shown in Figure 3-1. - The facility operates a single wire reclamation
incinerator that recovers copper from insulated copper wire and copper-bearing
drained transformer cores. The incinerator is referred to as wire reclamation
incinerator WRI-A in this test report and in the Tier 4 program. Two metal
crushing devices are used to bundle aluminum scrap prior to resale. Hand
sorting of small metal pieces from metal punching faci]ities is also practiced
at the host site. |

3.2 WIRE RECLAMATION INCINERATOR DESCRIPTION

Wire reclamation incinerator WRI-A.is a United Corporation Model G-466
incinerator with a rated capacity of 1200 1b/hr of insulated wire. The unit
was installed in 1978 and typically operates 8 hours per day, 5 days per week
between the hours of 0900 and 1700. As shown in Figures 3-2 and 3-3, the
incinerator consists of a primary combustion chamber, a settling chamber, and
an afterburner. Natural gas is fired in the primary combustion chamber and in
the afterburner to supplement the heating value of the combustible materials
in the copper-bearing scrap. |

Insulated copper wire and/or copper-bearing drained transformer cores are
fed to the primary chamber of the incinerator on a steel pallet using a fork
Tift. The incinerator is operated in a batch mode, with the combustion cycle
for each batch of scrap feed lasting between 1 and 2 1/2 hours. The number of

feed cycles per day varies from 4 to 6 depending on the type and quantity of
materials charged.
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The feed to the incinerator varies with each charge. Plant personnel
estimate that 70 to 80 percent of the charges consist solely of different
types of wire. Each wire feed batch is weighed before and after processing in
the incinerator. The copper recovery efficiency (i.e., mass of copper
recovered per mass of incinerator feed) for wire-only batches is typically 85
to 90 percent, with the remaining 10 to 15 percent being attributable to
burned off wire insulation and coating. Most of the wire is supplied by a
Tocal power company and consists predominantly of weatherproof wire with
tar-based insulation. Some of the wire (i.e., "peddler wire") is purchased
from individual scrap wire collectors who transport the wire to the plant via
pick-up truck. The coating on much of this peddler wire has been partially
burned off prior to receipt by the plant.

Polyvinyl chloride (PVC) coated wire represents only a small percentage
of the wire processed in incinerator WRI-A. Most of the PVC wire obtained by
the plant is baled up and sold for processing elsewhere. The incinerator is
permitted to process up to 68 pounds of PVC plastic per hour, which
corresponds to approximately 200 pounds of PVC-insulated wire per hour.
However, the percentage of PVC coated wire in a typical feed charge is
estimated by plant personnel to be approximately 1 to 3 percent of the total
charge weight. This corresponds to less than about 20 pounds per hour of PVC
coated wire under typical feed rate conditions. PVC wire is not a desirable
feed componenet because of corrosion problems created by HC1 emissions.

Drained transformer cores are co-fired with small amounts of wire in
approximately 20 to 30 percent of the charges . The transformer cores consist
of an alternating series of copper annular rings and cardboard annular rings
held together by a cylindrical cardboard/wood inner shell. The cardboard and
wood parts are saturated with the 0il that was contained in the transformer
prior to being drained.- Most of the transformer cores comeé from a single
supplier, and all of them are certified to have contained oil with Tess than
500 ppm PCB. The transformer cores are partially disassembled and drained
off-site by the supplier. The copper recovery efficiency of transformer cores
processed in the incinerator varies from about 65 to 90 percent, with the
remaining 10 to 35 percent being attributable to transformer combustibles.




Small transformers typically have much h1gher copper recovery efficiencies
than large transformers. '

At the beginning of each feed charge cycle, combustible materials in the
feed are ignited using a single natural gas-fired burner that fires over the
top of the feed pile. The primary chamber burner is turned off after 2 to 3
minutes when a self-sustaining flame is visually observed in the primary J
chamber through an inspection port in the charge door. The charge remains in
the incinerator until the flame in the primary chamber dies out and smoke is
no longer visible through an inspection port prior to the afterburner. When
the combustion cycle is complete the copper remaining on the feed tray is
removed using a fork 1ift and is allowed to cool in the plant yard.

The Tength of each combustion cycle depends on the type and quantity of
copper-bearing materials on the feed tray, and on the number of previous
charges made during the day. The length of the combustion charge cycles
becomes shorter with each subsequent cycle in the day because of increasing
primary chamber temperature. The first combustion cycle in a day requires
approximately two and a half hours, while subsequent cycles typically last
between one and two hours. In general, feed charges containing transformer
cores require a longer combustion cyclé then those that contain wire only.

Combustion conditions in the incinerator are controlled by varying
the amount of air in the primary chamber. This can be achieved by adjusting:
the primary chamber doors and/or the settling chamber door. Plant personnel
adjust the combustion conditions at in?requent intervals based on the flame
conditions in the primary chamber and on the v1sua1 opacity from the
afterburner outlet stack. ‘

Temperatures in the primary chamber are hot routinely monitored by the
p]ant Thermocouples installed for this test program showed that the mean
temperature in the primary chamber is approx1mate1y 570%C (1050 F), with a
range of approximately 315 to 650°C (600 to 1200° F). The Tower temperatures

typically occur at the beginning of the charge cycle before the new batch has
been ignited. ‘




3.3. AFTERBURNER DESCRIPTION

Exhaust gases from the primary chamber are drawn by natural draft through
a breeching that ‘connects the primary chamber to the settling chamber. Gases
flow through the settling chamber to the afterburner, where combustion of
unburned hydrocarbons is completed. The afterburner is fired with natural
gas, and achieves temepratures ranging from about 980°C to 1090°C
(1800-2000°F). The design energy input to the afterburner is 1.4 MMBtu/hr;
natural gas éonsumption data obtained during the test were consistent with
this. :

Gases leaving the afterburner flow through.a stack lined with 3 inches of
castable refractory. The refractory-lined stack extends 12 feet above the top
of the afterburner, and there is an additional 6 feet of unlined stack on top
of this. An "atmospheric damper” is located in the refractory lined section,
approximately 10 feet above the top of the afterburner. The atmospheric
damper consists of an open-ended piece of ductwork perpendicular to the stack
that serves as a source of fresh air dilution for the afterburner offgas. The
~ damper was originally welded closed for the test program because it was
believed to have an insignificant role in the afterburner operation. The
closing of the damper eliminated the potential for ambient air/afterburner
exhaust stratification at the dioxin/furan sampling location. However, it '
became apparent during the test program that the ambient air dilution at the
atmospheric damper served as a source of combustion air for residual
hydrocarbons leaving the afterburner. As a result, the atmospheric damper was
re-opened after the first three test runs. These modifications will be
discussed in more detail in Section 5.0.
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4.0 TEST DESCRIPTION

This section describes the field sampling, process monitoring, and
analytical activities that were performed for test Site WRI-A. The purpose of
this section is to provide sufficient descriptive information about the test
so that the test data presented in Section 5.0 can be easily understood.
Specific testing details (specific sampling locations and procedures) are
described in Section 6.0.

This section is divided into three parts. Section 4.1 summarizes field
sampling activities, Section 4.2 summarizes process monitoring activities, and
Section 4.3 summarizes analytical activities performed during the test
program.

4.1 FIELD SAMPLING

Table 4-1 shows the source sampling and analysis matrix for test
Site WRI-A. Six dioxin/furan emissions tests (Runs 01-06) were performed at
the afterburner outlet exhaust stack. This sampling location is shown as
point A in Figure 4-1. The type of feed materials and the open/closed status
of the atmospheric damper are shown in Table 4-2 for each run. Dioxin/fﬁran
sampling followed the Modified Method 5 (MM5) sampling protocol developed by
the American Society of Mechanical Engineers (ASME) for measuring emissions of
chlorinated organic.compounds. During each test run, at least 240 minutes of
on-line sampling were performed with the MM5 trains.

Concentrations of HC1 in the flue gas were determined for each test day
at the afterburner outlet exhaust stack using another modification of EPA
Method 5 (MM5/HC1). Continuous emission monitoring (CEM) of 02, ¢o, co,, NOX,
and total hydrocarbons (THC) was performed during each of the test runs except
for Run 06. Due to equipment malfunctions, THC was the only continuously
monitored exhaust gas parameter during Run 06.

Three types of process samples were taken during the MM5 test periods:
incinerator feed samples, primary chamber bottom ash samples, and settling
chamber ash samples. Samples of combustible materials from each tray of wire .
and/or transformer feed were taken, and daily composite samples were prepared.




*swoqotd juewdynbe o3 anp g uny Joj eje w._om::mou on
*Aluo 50-10 suny Joj K|snonuijuod uexey ejep «Co5 gy *Cp ¢ 03/0
“UOISSRISEP 404 ( UOL1D8S 005 10 uny Gupanp uoye} esom sotdues upeal (o omp

SUCLIIPUOD PBS) 810D Jewsojsues) pue aujm Bupanp peutojaad etom G0 pue ‘pg ‘g suny M . -
. . *SU0I31PUOD pooy A{uo-sapm Guianp patiaossed adom gg pue ‘20 ‘10 suny

juetd punose uexey . seskjeve tosindoud
§8405 {}0s ue} wouy J4938W0a320ds SSew Jejueld qing uRINg/UIXOLP pue ueang

e{dwes e3jsodwos eup /kydeabozewoays seg Bupsn uayea se{dues qeay /upxoyp Joy ‘soydues 8403 : Stjos jwue|d °G

sesk|eue Josunsead '

uesny /upxoLp pue ueany
uns 3s03 Gy J910w0s320eds ssew una 3se3 yoee /uIx0)p 103 sofdues

Jod aydwes o3)sodwos eugQ AydeaBojewoiyo sen seige usxey so|dues qeay yse soqueys Bujy3jes ysy sequeyy Guy1jes

uns 1sel gy
Jdod atdues o3isoduwod eug

uns 1se1 o sod

=

aldwes o3jsodwod eug

SUNS 3503 Gy
WP Agshonuyjuop

SunJd 3503 Gty
a_.__.:_w £{snonujuoy

Suns 31S03 GiRd
m.:._:w K|snonupjuoy

sSuns 3503 N
m.:.:.w K1snonuy 3uo)

Sund 1503 G
m:-.:_w K|snonugquo)

SN 3503 GM Jod o3ug
una 3503 Gy Jod esug

ung

3501 G Jod sefdues
Beq pajeabojui omp
ung 3se3 Gy Jed edug

(90~10 suny)
Aep 3503 Jed oup
a.-.mca.. 1503 XS

sesk{eue Josancedd ueany
Jojewos3oceds ssey URS 1563 YOBe /UIXOIp pue ueany/UlXOLP ysy
/Kydeabojewoayo sey se3se uexey so|dwes quay Jos se|dues yse wolrog wo3jog Joqueyy Auewjsy

sesAteue Josansoad

ueany/uixolp pue ueany

. /U1X01p 404 SIUBUOdWOD
Jojemosizeds ssouw 8198 I5NQWO 8409

7Aydeaboemoays seg se|dues qety Jowtojsuesy pue oapn  sAes) pee4 Jojedeu)oul
Jo3dejep . . ) . B
©uojjezjuo| oue|y “03/03 se ouwes  (ony) SUOQIRIDJPAY (0304
Jozhyeur
a2ueds50.00n|§ posing Nco\ou Se eweg ) NOm
JozAeue X
Juadseujun | jweyy) Noo\co se eweg oN
Jozhjeue o)3eubeuraey Noo\oo Sv awesg No .
ou} | opduvs
JozAjeue pedesyuy uofjel pesvsi-3vey pue
oA} ssods | p-uoy 0qoad e3(ss Wovrs-ug ~oo ‘0
{1793
Ayedsborewosys wop S Pouley yd3 poyypoy L4
our|vg o) 130u) AvaY ¥ POYleH vd3 B1nysjoy
4032030p
A31A1300puod (ewiey)
/8 ydesBoyvwosys sey € Poy3en v43 3yGroM Jegnoojoy

o1qes) (dde jon Z poyren vd3 moLj djajouniop
(1-p eanb}3 ¢y Jujog)
Je3j0u03300ds sSwy HOWIS ySnEYXy

/4draBoyrwosys sen S POUIOH vdJ3 pe)iipoy

‘'t

'z

uesng suyxolg 381300 Jousnqaelsy *g

Kovonbes 3 Jo
se(dueg jo sequmy

poyiey Gu) (dwes Jojouvie
Jo 8df) o|dues

Poylery Leo)3hteuy uoj3es07] o|duvg

90 3LIS HOJ XIYLVH SISATVNY GV ONITAWVS 309105 *T-b 310VL

o




V-14M HOLVYINIINI 404 WYYOVIQ INIOd ITdWYS “T-v JWNOIA

s110S HSY WO1108

A (seB |sinjeu)
SV _ — _ 13n4 ._ﬁzm}m._..._:m

SYD TVHNLVYN

©)

cmnﬂzo HOLVYUINIONI mcmsmﬂn__wzé... o
tll.J ] NOILVV1D3H SUIM & 7
ONITLLIS
99¥-9 13COW
NOILYHOJHOD QILINN Q

HaNUNG H3LIY

NVLS




TABLE 4-2.

SUMMARY OF FEED AND ATMOSPHERIC DAMPER
CONDITIONS DURING THE TEST RUNS

Run Number Feed Description Atmospheric Damper
‘ Run 01 Wire only | closed

Run 02 Wire only | closed

Run 03 Wire & Transformers | closed

Run 04 Wire & Transformers ; open

Run 05 Wire & Transformers | open

Run 06 Wire only ‘ dpen




Primary chamber bottom ash and settling chamber ash samples were taken from
the incinerator after each test run. A

Soil samples were collected from ten locations at the plant site.
The ten samples were combined into a single composite, which was held
for potential dioxin/furan analysis pending evaluation of the MM5
dioxin/furan emissions data.

4.2 PROCESS DATA COLLECTION

Process data were collected to characterize the operation of the wire
reclamation incinerator and the afterburner during the MM5 test periods. A
complete record of the incinerator charge weights and times was maintained,
along with natural gas consumption data. Thermocouples were installed in the
primary chamber, the settling chamber, and two locations in the afterburner
for measuring process temperatures. These data will be used in Section 5.1
with the CEM data to evaluate and compare combustion conditions during the MM5
test periods.

‘4.3 LABORATORY ANALYSES

Laboratory analyses performed on samples from test Site WRI-A included
dioxin/furan ana]yses,.dioxin/furan precursor analyses, and total chloride
analyses. These analyses are discussed in Sections 4.3.1, 4.3.2, and 4.3.3,
respectively. ‘

4.3.1 Dioxin/Furan Analysis _

A1l dioxin/furan analyses for Site WRI-A samples were performed by
EMSL-RTP and ECL-Bay St. Louis, two of three EPA laboratories collectively
referred to as Troika. The three Troika laboratories are ERL-Duluth, ECL-Bay
St. Louis, and EMSL-Research Tr%ang]e Park.

Field samples requiring dioxin/furan analysis were prioritized based on
their relative importance to the Tier 4 program objectives. The priority
levels, in order of decreasing importance, were designated Priority lrthrough
Priority 3.

Priority 1 samples were sent-to Troika with instructions to perform
immediate extraction and analysis. These included the MM5 train components
for the afterburner outlet exhaust stack sampling location, an MM5 field train




blank, an MM5 proof train blank, field solvent blanks, primary chamber ash
samples, and settling chamber ash samples.

Priority 2 samples were sent to Radian/RTP for archiving. These samples
may be analyzed for dioxin/furan in the future, pending the results of the
Priority 1 analyses. Priority 2 samples at Site WRI-A include feed samples
taken for each test run.

Priority 3 samples included only the composite soil sample. The soil
sample is being held by Radian’s Research Triangle Park (RTP), N.C. Taboratory
pending evaluation of the Priority 1 and 2 analyses.

4.3.2 Dioxin/Furan Precursor Analysis

Dioxin/furan precursor analyses of incinerator feed samples were
performed by Radian/RTP. The specific dioxin/furan precursors to be analyzed
for included chlorophenols, chlorebenzenes, PCB’s, total organic halogen
(TOX), and total chlorine. ‘

4.3.3 Total Chloride Analysis ‘

Total chloride analysis was performed on front-half and back-half HC]

train samples by Radian’s Austin, Texas laboratory.
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5.0 TEST RESULTS

The results of the Tier 4 dioxin/furan emissions tesiing of wire
reclamation incinerator WRI-A are presented in this section.

A description of the sémp]e periods and test runs is contained in
Section 5.1. Process data obtained during the test runs are presented
in Section 5.2, and flue gas parameter data are presented in Section
5.3.

The continuous monitoring results for 02, co, C02, NO < and THC are
presented in Section 5.4. The dioxin/furan emissions data are contained in
Section 5.5. Feed sample dioxin/furan precursor analyses are presented in
Section 5.6, and auxiliary process sample analyses are presented in Section
5.7. Results of HC1 train sampling are presented in Section 5.8.

5.1 DESCRIPTION OF TEST PERIODS

Six test runs were performed at Site WRI-A dur1ng the period March 19
through March 27, 1985. Three of the test runs were conducted during
"conditions of wire-only feed to the incinerator, and the other three
test runs were conducted during conditions of wire and transformer feed.

The overlap of the MM5/Dioxin, MM5/HC1, and CEM sampling periods with
the tray charging history of the incinerator is represented in Figures
5-1 and 5-2.

Sampling was performed during all, or part of, at Teast three tray cycles
for each test run. Complete tray cyc]es were sampled to the extent possible
within the time constraints of the plant operating schedule and the sampling
procedures. Samp11ng was not performed during the first feed cycle of each
test day in order to allow the incinerator and afterburner temperatures to
achieve quasi-steady state. Because of the variable batch nature of the
process, the overlap of the sampling periods with the feed history of the
incinerator was different for the individual test runs. A brief description
of each test run is given below. |

5-1
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Run 0} |

Run 01 was performed under conditions of:wire-only feed with the
atmospheric damper closed. The MM5/dioxin traverse was performed using only
one sample port because there was insufficient time to perform a port change
with the water-cooled probe assembly. Using the largest available sampling
nozzle (0.5 in), isokinetic sample flow rates were fairly Tow (0.25 c¢fm). 1In
order to obtain the desired sample volume of 90 dscf in the time period that
the host plant operated the incinerator (0900 - 1700 hours daily), it was
decided to eliminate the port change for this run. This allowed an extra hour
or more of on-line MM5/dioxin sampling.

Run 02 _

Run 02 was performed under conditions of wire-only feed with the
atmospheric damper closed. A larger sampling nozzle was procured on-site, and
the resulting isokinetic sampling flow rate was high enough to allow time for
a port change. Port changes were made during each of Runs 02 through 06.

Run 03

Run 03 was performed under conditions of wire and transformer feed with
the atmospheric damper closed. Plant personnel reported that the pink-colored
opacity observed from the stack was atypica].‘ After the test run it was
decided to open the atmospheric damper on the aftérburner outlet stack because

this was the only unusual operating condition that could potentially have
caused the observed opacity.

Run_04

Run 04 was performed under conditions of wire and transformer feed with
the atmospheric damper open. Opacity from the unit was reduced to a level
that was considered typical by plant personnel. The opening of the
atmospheric damper also had the effect of increasing the length of the
afterburner fTame, and at times the flame extended up past the sample ports.
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Run 08

Run 05 was performed under conditions of wire and transformer feed with
the atmospheric damper open, identical to Run 04.

Run 06

Run 06 was performed under conditions of wire-only feed with the
atmospheric damper open.

5.2 PROCESS DATA

Process data were collected to document incinerator and afterburner
operation during the test runs. These data included a complete record of the
feed cycle start/stop times, a complete record of tray weights before and
after incineration, and a series of natural gas consumption measurements. 1In
addition, temperatures were monitored at four locations: primary chamber,
settling chamber, afterburner, and afterburner stack. An overview of the
process data is given in Table 5-1, and more thorough discussions of the
process rate data and temperature data are given below
5.2.1 Process Rate Data-

The feed cycle start/stop times and tray weight data obtained during each
test period are listed in Table B-1 of Appendix B. From these discrete raw
data, average hourly feed rates of bare metal, wire insulation, and
transformer combustibles were developed for each test run. Table 5-2
summarizes the resulting process rate data. As used in this report, the term
“total feed rate" represents the sum of the bare metal, wire insulation, and
transformer combustibles feed rates. The term "total combustibles feed rate"

represents the sum of the wire insulation and transformer combustibles feed
rates.

The mean total feed rate during the wire-only runs (i.e. Runs 01,
02, and 06) was approximately 360 kg/hr (800 1b/hr), with a maximum
between-run deviation of about 16%. The mean total combustibles feed
rate (i.e., wire insulation feed rate) during these runs was approximately
45 kg/hr (100 1b/hr), with a maximum deviation of about 11%. Thus, the
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average feed rates to the incinerator were relatively constant for the
wire-only test runs. :

The mean total feed rate during the wire and transformer runs (i.e.;

Runs 03, 04, and 05) was approximately 310 kg/hr (690 1b/hr), with a maximum
deviation of about 38%. The mean total combustibles feed rate (i.e., wire
insulation and transformer combustibles feed rate) during these runs was
approximately 65 kg/hr (140 1b/hr) with a maximum deviation of about 20%.
Transformer combustibles represented about 70 percent of the total combustible
materials fed to the incinerator, with a range of 54 to 88 percent. Thus, the
feed rate data for the wire and transformer test runs show a higher degree of
variability than the wire-only runs. The reason for this is that the
transformers come in various sizes and designs, and the number of transformers
per tray is small (1-3 transformers per tray). Thus, significant tray-to-tray
differences exist when transformers and wire are fed to the incinerator, while
the wire-only trays tend to be quite similar to each other.

5.2.2 Temperature Monitoring Data ‘

Temperature histories were obtained at four monitoring locations during
the test runs. Mean values for each run are summarized in Table 5-3. The
mean temperature data show fairly good consistency between runs, particularly
for the primary chamber and settling chamber locations. The mean primary
chamber temperature for all test runs was approximately 560°C (1045°F), and
the mean settling chamber temperature for all test runs was approximately
325%¢ (615°F). The afterburner temperatures showed more variability between
runs. The mean afterburner temperature for all test runs was'apbroximate]y
1030°c (1800°F), and the mean afterburner stack temperature was approximately
780°¢C (1440°F). It is difficult to generalize about temperature differences
between wire-only and wire and transformer runs because of the confounding
effect of the open/closed status of the atmospheric damper.

The within-run time/temperature histories for two test runs (Runs 01 and
Run 04) are illustrated in Figures 5-3 and 5-4. The data for Run 01 most
markedly show the effects of the tray feed cy¢1e on incinerator temperatures.
Each time the primary chamber doors were opened to feed or remove a tray from
the incineratér, the primary chamber temperature dropped significantly from
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TABLE 5-3. MEAN OPERATING TEMPERATURES FOR INCINERATOR
WRI-A DURING THE TEST PERIODS

Primary Settling Afterburner
Run Chsmber Ch mber Loca31on 1 Loca31on 2
Number Feed Description ( F)
01 Wire only 1087 609 ND 1543
02 Wire only 984 612 2001 1556
06 Wire only 1080 633 1859 1371
Mean Runs Wire only 1050 618 1930 1490
01,02,06
03 Wire & Transformers 1080 634 1873 1511
04 Wire & Transformers 946 584 1805 1364
05 Wire & Transformers 1085 620 41818 1276
Mean Runs Wire & .
03,04,05 Transformers 1037 613 1832 1384

Note: Data shown in units used by host plant.

0 To convert from °F to 0C, use the equation °C = (°F - 32)/1.8
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approximately 600°C (1100°F) to approximately 315°C (600°F). ~ The primary
chamber temperature would quickly recover after the new feed tray was charged
and the primary chamber doors were closed. The settling chamber temperature
followed a similar pattern. Afterburner temperatures were less sensitive to
the feed cycle.

Figure 5-3 and 5-4 also show that during the course of a day, the primary
chamber and settling chamber temperatures slowly increase. Afterburner
temperatures increase for a period of 2 to 3 hours in the morning after the
unit has been turned on, but these temperatures tend to level off during the
day.

5.2.3 Natural Gas Consumption Data

Natural gas consumption data were taken daily to estimate the firing rate
of the afterburner. These data are summarized in Table B-2 of Appendix B.
Typically, the natural gas usage rate was about 0.6 cu meter/min
(20 cu ft/min), which corresponds to about 1.2 MMBtu/hr energy input. The
data were not taken at frequent enough intervals to make a firm conclusion
regarding differences in natural gas usage between runs.

5.3 FLUE GAS PARAMETER DATA

Table 5-4 summarizes flue gas temperature, moisture, volumetric flowrate
and oxygen concentration data obtained at Site WRI-A. These parameters were
fairly consistent between test runs. The average flue gas temperature and
moisture content measured for the runs with wire- -only feed were 700°C and
13.4%, while the averages for the runs with wire and transformer feed were
652°C and 14.1 %. The average gas flowrates for the wire- -only feed and w1re
and transformer feed runs under actual stack temperature and moisture
conditions were 58.8 acmm (2076 acfm) and 59.1 acmm (2087 ascfm),
respectively. The average dry standard flowrate was 15.1 dscmm (534 dscfm)
for the wire-only feed runs and 15.7 dscmm (556 dscfm) for the wire and
transformer feed runs. Standard EPA conditions are 20°C (68°F) and 1 atm.
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TABLE 5-4. FLUE GAS PARAMETERS AT SITE WRI-A2

_ Wire-Only Feed ~ Wire and Transformer Feed

Flue Gas Parameter Run 01 Run 02 Run 06 Run 03 Run 04 Run 05
Temperature (°C) 684 706 709 637 667 651
Moisture (Vol %) | 14.6 14.2 11.5 15.0 14.8 12.4
Volumetric Flowrate 7

Actual (acmm) 55.6 59.4 61.4 54.6 58.3 64.4

Dry Standard (dscmm) 14.3 15.0 16.0 14.5 15.0 17.7
Oxygen Content

Radian CEM (Vol%, dry) 4.4 3.7 8.9 5.2 6.8 - 10.3

qMetric units are geporﬁed fgr all the flue gas measurement data. To convert to
alternate units: “F = 1.8 (°C) + 32; c¢fm = cmm x 35.3.
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5.4 CONTINUOUS EMISSIONS MONITORING DATA

* Mean values and standard deviations of the continuously monitored
combustion gases at the afterburner outlet Jocation (02, co, COZ’ NOX, and
THC) are shown for each MM5 test run in Table 5-5. The data show a fairly
high degree of variability between runs for most of the gas species monitored.

Mean f]ue~gas'oxygen values for the three test runs conducted with
the atmospheric damper closed (Runs 01, 02, 03) ranged from 3.7% 02 to
5.2% 02, with an average of 4.4% 02. As expected, flue gas oxygen values were
higher for runs with the atmospheric damper open than for runs with the
atmospheric damper closed. This is due to the fact that the CEM sampling
location was above (i.e., downstre;m of) the atmospheric damper, and the

- exhaust gas was diluted with ambient air when the atmospheric damper was open.
The mean flue gas oxygen values for the three test runs conducted with the
atmospheric damper open (Runs 04, 05, 06) ranged from 6.8% 02 to 10.3% 0
with an average of 8.7% 0,. -

Mean carbon monoxide concentrations were found to be relatively high for
all test runs, regardless of the feed type or the open/closed status of the
atmosphéric damperr. The mean values (corrected to 3% 02) ranged from
approximately 3400 ppmv CO (Run 01) to 8000 ppmv CO (Run 05), with an average
of 5100 ppmv CO for all runs. There is apparently no significant difference
between CO emissions dur%ng wire-only feeding and wire & transformer feeding.

Total hydrocarbon concentrations were found to be highly variable between
runs, with concentrations for wire-only runs (Runs 01, 02, 06) being lower
than concentrations for wire and transformer runs (Runs 03, 04, 05). The mean
total hydrocarbon concentration (corrected to 3% 02) ranged from approximately
30 ppmv to 650 ppmv for wire-only runs, with a mean value of 280 ppmv. The
mean values for wire & transformer runs ranged from approximately 350 ppmv to
1470 ppmv, with a mean value of 880 ppmv. These data are consistent with
visual observations of opacity and hydrocarbon build-up on the sample train
filters. o

Five minute average concentration values for each of the continuously
monitored combustion gases are tabulated in Appendix A-2 and are shewn
graphically as functions of time in Figures 5-5 through 5-14. These data show

considerable short-term variations in each of the continuously monitored gas
concentrations.

29
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TABLE 5-5. MEAN VALUES AND STANDARD DEVIATIONS OF CONTINUOUSLY MONITORED
COMBUSTION GASES AT THE AFTERBURNER EXHAUST LOCATION

Parameterd?P>¢ Run 01 Run 02 Run 03 Run 04 Run 05  Run 069
0, (% vol) : 4.4 3.7 5.2 6.8 10.3 8.9
(2.7) (2.8) (3.0) (3.3) (1.9) (3.2)

CO (ppmv @ 3% 0,) 3363.8 3846.9 4823.5 3972.3 8017.8  6760.3
(2751.1)  (2463.5) (3031.8) (3521.6) (3991.6) (5983.9)

coz'(% vol @ 3% 0,) 12.7 14.4 14.1 12.8 15.4 11.6
(1.6) (1.8) (2.6) (2.0) (3.0) (0.7)

NO, (ppmv @ 3% 0,) 77.4 101.2 52.4 136.8 189.0 N/A

(34.6)  (44.9) (32.9) . (39.5) (76.3)
THC (ppmv @ 3% 0,) 32.5 653.7 1474.2 802.4 355.9 143.2

(45.3) (615.6)  (1486.1) (1288.0) (549.1) (116.6)

¥Gas sampling for the continuous monitors was performed at the afterburner exhaust
outlet location.

bA]] concentrations expressed on a dry volume basis except for total hydrocarbon
concentrations, which are expressed on a wet volume basis.

“Total hydrocarbon data are expressed in units of ppmv (wet) as propane.

-dTota1 hydrocarbons were the only continuously monitored concentration during Run 06.

The 0,, CO, and CO2 data were developed from integrated.bag samples analyzed using
the Shimadzu GC.
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The time behavior of the monitored concéntrations for runs with the
atmospheric damper closed (Runs 01-03) is different than that for runs with
the atmopsheric damper open (Runs 04-06). Runs 01-03 show a distinctly
cyclical behavior, particularly in flue gas oxygen, carbon monoxide, and total
hydrocarbon concentrations. The CO and THC concentrations show typical
inverse relationships with flue gas oxygen. 3when the flue gas oxygen
concentration is high, concentrations of both CO and THC become small, and
vice versa. Thus, when excess oxygen is higﬁ, combustion is more complete in
the afterburner. The measured variability in flue gas oxygen concentrations
is attributable to the batch nature of the pﬁocess and to the irregular
adjustments of combustion air made by plant personnel.

In general, the continuous monitoring data for Runs 04-06 (atmospheric
damper open) show less short term variability than that for Runs 01-03. Large
changes in measured values occurred less freduently during Runs 04-06. The
most 1ikely reason for this is that the incinerator has a more stable draft
behavior with the atmospheric damper open, which leads to less short-term
excess oxygen variability in the afterburner7
5.5 DIOXIN/FURAN EMISSIONS DATA ‘

This section presents the dioxin/furan emissions data measured at the
afterburner outlet exhaust stack. Due to analytical difficulties, results
were not reported for the complete set of target homologues for all test runs.
Average total PCDD and total PCOF emissions for the test runs were calculated
by summing the éverage'emissions of each homologue. Test runs where data were
not reported for a given homologue were not considered when calculating the
average emissions of that homologue. For example, hexa-CDD analytical data
were reported for Runs 01 and 06 of the wire-only feed set, but were not
reported for Run 02. ~Average hexa-CDD emissions for wire-only feed runs were
calculated as the average of values from Run Ol and 02 only.

Section 5.5.1 presents data for the wire-only feed runs (Runs 01, 02, and
06), and Section 5.5.2 presents data for the wire and transformer feed runs
(Runs 03, 04, and 05).

5.5.1 Wire-Only Feed Runs (Runs 01, 02. 'and 06)
Emission concentrations and emission rate data for the wire-only feed
runs are shown in Table 5-6 and 5-7 for the 2378-TCDD, total PCDD, and total
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PCDF species. The data include dioxin and furan collected in the entire MM5
train, including filter, XAD sorbent trap, impingers, and sample train
clean-up rinses. Data are not available for some isomers due to contamination
of the sample extracts. This contamination led to low recovery efficiencies
for some isomers. As a result, in the following sections it will be noted
that for some isomer-specific analyses, the results were not reported by
Troika. In any case, the analyses indicated that the 2378 isomers are less
than 25 percent of the respective total TCDD and TCDF concentrations.

Average as-measured emissions concentrations. of the 2378-TCDD, total
PCDD, and PCDF species were 0.093 ng/dscm 2378-TCDD; 124 ng/dscm total. PCDD;
and 225 ng/dscm total PCDF. When corrected to 3% 02 using the Radian CEM
oxygen concentration data, these values correspond to 0.138 ng/dscm @ 3% 02;
173 ng/dscm @ 3% 02; and 305 ng/dscm @ 3% 02, respectively. Average emission
rates for the three species were 0.09 ug/hr 2378-TCDD, 114 ug/hr total PCDD,
and 205 ug/hr total PCDF. Comparison of data reported for individual _
wire-only feed test runs indicates that dioxin/furan emissions for Run 06 were
considerably higher than emissions for Runs 01 and 02. The primary operating
difference between Run 06 and Runs 01/02 was that the atmospheric damper was
open for Run 06 and closed for Runs 01 and 02, However, this does not appear
to be responsible for the difference in the measured emissions because the
same trend was not observed for the wire and transformer feed runs (see
Section 5.5.2).

Isomer- and homologue-specific emission concentration data are summarized
in Tables 5-8 and 5-9 for the three wire-only feed test runs. Run-specific
data tables showing homologue emission concentrations in both ng/dscm and
parts-per-trillion units and homologue emission rates in ug/hr units are
included in Appendix D.

Figure 5-15 is a hiétogram that shows the relative distributions of the
2378-TCDD/TCDF isomers and the tetra-through octa PCDD/PCDF homologues in the

" emissions (mole basis). Homologues for which analytical data were not

reported by Troika for Runs 01 and 02 were assigned zeroes for their
contribution to the total PCDD and total PCDF emissions, although these
homologues may actually have been present in the flue gas stream. Run 06 was
the wire-only feed run for which a complete set of analytical data were
reported by Troika. The hepta- and octa-chlorinated homologues were the
primary dioxin species present in the Run 06 samples, accounting for 50 and 45
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TABLE 5-6. OVERVIEW OF DIOXIN/FURAN EMISSIONS CONCENTRATION
DATA FOR SITE WRI-A (WIRE FEED ONLY)

Run Number 2378 TCDD Total PCDD Total PCDF

Emissions Concentration
(as measured), ng/dscm

Run 01 CONR 51 96
Run 02 NR 34 103
Run 06 0.093 277 457

Average 0.093 124 225

Emissions Concentration | | Q
(corrected to 3% 02), ng/dscm @ 3% 0 |

2 .
Run 01 NR 55 104
Run 02 NR 35 107 5
Run 06 0.138 412 680 |-

Average : 0.138 173 305

NR = Not reported by Troika. 2378 isomers, if present, were minor components
of total amounts of TCDD’s/TCDF’s. o
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TABLE 5-7. SUMMARY OF DIOXIN AND FURAN EMISSIONS RATE
DATA FOR SITE WRI-A (WIRE FEED ONLY)

Dioxin/Furan Fmission Rate. ug/hr

Run Number 2378 TCDD Total PCDD Total PCDF
Run 01 NR 44 82
Run 02 NR 31 93
Run 06 0.089 266 439
Average 0.089 114 205

NR = Not reported by Troika. 2378 isomers, if presént, were
minor components of total amounts. of TCDD’s/TCDF’s.

5-29




TABLE 5-8. SUMMARY OF DIOXIN/FURAN EMISSIONS DATA
FOR SITE WRI-A (WIRE FEED ONLY)
(As-measured concentration)

-------------------------------------------------------------------------------

Dioxin/Furan Isomer Concentration in Flue Gas _
Isomer (ng/dscm) |
Run 01 Run oz Run 06 - Avg. |
""""""""""""""""""""""
, DIOXINS | |
i ! ;
2378 TCDD NR NR | 9.29E-02 9.29E-02 %
Other TCDD 5.16E-01 NR 1.24E+00 8.78E-01 i
Penta-CDD : NR NR 2.04E+00 2.04E+00 |
Hexa-CDD 3.10E+00 NR 8.82E+00 5.96E+00 %
Hepta-COD 3.18E+01 2.15E+01 1.39E+02 6.41E+01 “
Octa-CDD 1.54E+01 1.24E+01 1.26E+02 5.13E+01 |
Total PCDD 5.09E+01 3.39E+01 2.77E+02 1.24E+02 ;
FURANS
2378 TCDF - NR : NR 3.72E-01 3.72E-01 ;
Other TCDF 3.89E+00 9.63E+00 1.63E+01 9.94E+00 )
Penta-CDF 5.28E+00 NR 2.66E+01 1.59E+01 ‘
Hexa-CDF 1.23E+01 3.18E+00 6.06E+01 2.54E+01
Hepta-CDF 4.74E+01 6.12E+01 2.54E+02 1.21E+02
Octa-CDF 2.70E+01 2.92E+01 9.97E+01 5.20E+01 z
Total PCDF 9.58E+01 1.03E+02 4.57E+02 2.25E+02

NOTE: Isomer concentrations shown are at as- measured oxygen conditions. i
NR = Not reported by Troika. 2378 isomers, if present, were minor
components of total amounts of TCDD’s/TCDF’s.
ND = Not detected (detection limit in parentheses)
ng = 1.0E-09¢g
2080 operating hours per year
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TABLE 5-9. SUMMARY OF DIOXIN/FURAN EMISSIONS DATA
FOR SITE WRI-A (WIRE FEED ONLY)
(Concentrations corrected to 3% Oxygen)

Dioxin/Furan Isomer Concentration in Flue Gas

Isomer (ng/dscm @ 3% oxygen) ‘

' Run 01 Run 02 Run 06 Avg.

DIOXINS -
2378 TCDD NR NR 1.38E-01 1.38E-01
Other TCDD 5.59E-01 NR 1.84E+00 1.20E+00
Penta-CDD NR NR 3.04E+00 3.04E+00
Hexa-CDD 3.36E+00 NR 1.31E+01 ~ 8.23E+00
Hepta-CDD. 3.45E+01 2.24E+01 2.07E+02 8.79E+01
Octa-CDD 1.67E+01 1.29E+01 1.87E+02 7.24E+01
Total PCDD 5.52E+01 3.53E+01 ~ 4.12E+02 1.73E+02
FURANS '
2378 TCDF N NR  5.53-01  5.53E-01
Other TCDF 4.22E+00 1.00E+01 2.42E+01 1.28E+01
Penta-CDF 5.72E+00 NR 3.96E+01 2.27E+01
Hexa-CDF 1.33E+01 3.31E+00 9.02E+01 3.56E+01
Hepta-CDF 5.14E+01 6.37E+01 3.78E+02 1.64E+02
Octa-CDF 2.93E+01 3.04E+01 1.48E+02 6.93E+01
Total PCDF 1.04E+02 1.07E+02 6.80E+02 3.05E+02

O P T N R T P N T & P P T & D " = @ "D ® o ® == @@= = @ w o ®m @ wm® e m=won-e oo

NOTE: Isomer concentrations shown are corrected to 3% oxygen.

NR = Not reported by Troika. 2378 isomers, if present, were minor
components of total amounts of TCDD’s/TCDF’s.

ND Not detected (detection limit in parentheses)

1.0E-09g

ng
2080 operating hours per year
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percent of the total PCDD, respectively. Furan emissions were somewhat more
evenly distributed among the various homologues but the hepta- and
octa-chlorinated homologues were again the predominant species.

Emission factors based on the total incinerator feed rate (i.e., metals
and combustib1es) for the afterburner outlet at site WRI-A are shown in
Table 5-10. Average emission factors for 2378-TCDD, total PCDD, and total
PCDF were 0.0002 ug 2378-TCDD emitted per kg total feed; 0.36 ug total PCDD
emitted per kg total feed; and 0.63 ug total PCDF emitted per kg total feed.
Emission factors for the various dioxin and furan homologues varied
considerably between runs.

5.5.2 Wire and Transformer Feed Runs (Runs 03, 04 and 05)

Emission concentrations and emission rate data for the wire and
transformer feed runs are shown in Tables 5-11 and 5-12 for the 2378-TCDD,
total PCDD, and total PCDF species. The data include dioxin and furan
collection in the entire MM5 train, including filter, primary XAD sorbent
trap, impingers, and sampie train clean-up rinses.

Average as-measured emissions concentrations of the 2378-TCDD, total
PCDD, and PCDF species were 0.083 ng/dscm 2378-TCDD; 605 ng/dscm total PCDD;
and 715 ng/dscm total .PCDF. When corrected to 3% 02 using the Radian CEM
oxygen concentration data, these values correspond to 0.13 ng/dscm @ 3% 02,
705 ng/dscm @ 3% 02, and 866 ng/dscm @ 3% 02, respectively. Average emission
rates for the three species were 0.08 ug/hr 2378-TCDD, 520 ug/hr total PCDD,
and 630 ug/hr total PCDF. Dioxin/furan emissions were considerable higher for
Run 03 than for Runs 04 and 05. The primary operating difference between
Run 03 and Runs 04 and 05 was that the atmospheric damper was closed for
Run 03 and open for Runs 04 and 05. As noted in Section 5.1, the open/closed
status of the atmospheric damper had a marked effect on the opacity from the
incinerator under the wire and transformer feed conditions. The higher
- opacity observed for Run 03 was consistent with the higher THC and
dioxin/furan emissions relative to Runs 04 and 05.

Isomer- and homologue specific emission concentration data are summarized
in Tables 5-13 and 5-14 for the three wire and transformer feed test runs.
Run-specific data tap]es showing homologue emission concentrations in both
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i

TABLE 5-10. DIOXIN/FURAN EMISSION FACTORS FOR SITE WRI-A ‘ 5
(WIRE FEED ONLY) ‘

LD L L AL R R PR R R Ll EE R DL R el R R R L L L L T T

Diox}n/Furan Dioxin/Furan Emission Factors (ug/kg) |
somer ‘
Run 01 Run 02 Run 06 - Avg.

DIOXINS |

¢t emeeman a
2378 TCDD NR , NR 2.83E-04 2.83E-04 |
Other TCDD 1.05E-03 NR 3.77E-03 2.41E-03 i
Penta-CDD NR NR 6.23E-03 6.23E-03 |
Hexa-CDD 6.32E-03 NR 2.69E-02 1.66E-02 5
Hepta-CDD 6.50E-02 5.49E-02 4.24E-01 1.81E-01 j
Octa-CDD 3.15E-02 3.15E-02 3.84E-01 1.49E-01 §
Total PCDD 1.04E-01 8.64E-02 8.45E-01 3.56E-01 :
FURANS | |
2378 TCDF NR | NR 1.13E-03 1.13E-03 E
Other TCDF 7.94E-03 2.46E-02 4.96E-02 2.74E-02 ,
Penta-CDF 1.08E-02 v NR 8.10E-02 4.59E-02 ‘
Hexa-CDF . 2.50E-02 8.11E-03 1.85E-01 7.26E-02
Hepta-CDF 9.68E-02 1.56E-01 . 7.74E-01 3.42E-01
Octa-CDF 5.51E-02 7.45E-02 3.04E-01 1.44E-01
Total PCDF 1.96E-01 Z.éBE-Ol 1.39E+00 6.33E-01

S T R R N E N U N DM E G WU E DU @D D DD ®EE D ™ EE ™D S E R w DD ™ DD = "W W e E = . -

NR = Not reported by Troika. 2378 isomers, if present, were minor §

components of total amounts of TCDD’s/TCDF’s. B
ND = not detected (detection 1imit in parentheses). .
ug = 1.0E-06g : , L |
2080 operating hours per year ‘ | ]

Note: Emission factors are based on the tota] feed rate to the incinerator

(i.e., metal and combustibles):
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TABLE 5-11. OVERVIEW OF DIOXIN AND FURAN EMISSIONS CONCENTRATION
- DATA FOR SITE WRI-A (WIRE AND TRANSFORMER FEED)

Run Number ' 2378 TCDD Total PCDD Total PCDF

Emissions Concentration
(as measured), ng/dscm

Run 03 0.051 1610 1450
Run 04 NR 126 493
Run 05 . 0.115 50 164

Average 0.083 605 715

Emissions Concentration
(corrected to 3% 02), ng/dscm @ 3% 02

Run 03 0.058 1830 . 1650
Run 04 NR . 160 - 625
Run 05 0.194 83 276
.Average 0.126 705 866

NR = Not reported by Troika. 2378 isomers, if present, were minor components
of total amounts of TCDD’s/TCDF’s.
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TABLE 5-12. SUMMARY OF DIOXIN AND FURAN EMISSIONS RATE DATA
FOR SITE WRI-A (WIRE AND TRANSFORMER FEED)

‘ Dioxin/Furan Emission Rate, ug/hr ‘ g
i

Run Number 2378 TCOD Total PCDD Total PCDF
Run 03 0.045 1400 " 1260
Run 04 NR 113 Y
Run 05 0.122 53 174
* Average 0.084 - 52 626

NR = Not reported by Troika. 2378 isomers, if present, were minor compoﬁents |
of total amounts of TCDD’s/TCDF’s. :
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TABLE 5-13. SUMMARY OF DIOXIN/FURAN EMISSIONS DATA FOR
SITE WRI-A (WIRE AND TRANSFORMER FEED)
(As-measured concentrations)

P EEEDDEDD T ER DSOS E D DD D W W W T W P D D S R D WD W W W e w w w

Dioxin/Furan Isomer Concentration in Flue Gas

Isomer (ng/dscm) -

Run 03 Run 04 Run 05 Avg.

DIOXINS
2378 TCDD 5.12E-02 NR 1.15E-01 8.31E-02
Other TCDD 2.30E-01 1.32E+00 1.53E+00 1.03E+00
Penta-CDD 4.27E+00 NR 3.23E+00 3.75E+00
Hexa-CDD 4,95E+01 NR 5.50E+00 2.75E+01
Hepta-CDD 3.41E+02 6.19E+01 2.07E+01 1.41E+02
Octa-CDD 1.21E+03 - 6.27E+01 1.84E+01 4.32E+02
Total PCDD 1.61E+03 © 1.26E+02 4.95E+01 6.05E+02
FURANS
2378 TCbF 4.09E-01 NR 8.07E-01 6.08E-01
Other TCDF 2.59E+01 5.42E+01 2.15E+01 3.39E+01
Penta-CDF 5.46E+01 NR 1.29€+01 3.38E+01
Hexa-CDF 1.77E+02 3.78E+01 - 2.10E+01 7.85E+01
Hepta-CDF , 3.86E+02 2.65E+02 6.17E+01 2.386+02
Octa-CDF 8.08E+02 1.37E+02 4.61E+01 3.30E+02
Total PCDF 1.45E+03 4.93E+02 1.64E+02 7.15E+02

O R N N N T P o & T & - - .. E 0™ © D@ w -t me o ® - ® o= w® oo eEwmme®woeeowo=- e

NOTE: Isomer concentrations shown are at as-measured oxygen conditions.

NR = Not reported by Troika. 2378 isomers, if present, were minor
components of total amounts of TCDD’s/TCDF’s.

ND = Not detected (detection limit in parentheses)

ng = 1.0E-09g :

2080 operating hours per year
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A

SUMMARY OF DIOXIN/FURAN EMISSIONS DATA FOR

TABLE 5-14.
: SITE WRI-A (WIRE AND TRANSFORMER FEED)
(Concentrations corrgcted to 3% Oxygen)
.B;;;;;}F;;an ) Isomer Concentration in Flue Gas 7 |
: Isomer (ng/dscm @ 3% oxygen) '

Run 03 Run 04 Run 05 Avg. |

/ DIOXINS
2378 TCDD 5.83E-02 NR 1.94E-01 1.26E-01 ?
Other TCDD 2.62E-01 1.68E+00 2.57E+00 1.50E+00 |
Penta-CDD 4.87E+00 NR 5.43E+00 5.15E+00 ;
Hexa-CDD 5.64E+01 NR 9.26E+00 3.28E+01 . ;
Hepta-CDD 3.89E+02 7.85E+01 3.48E+01 1.67E+02 ;
Octa-CDD 1.38E+03 7.95E+01 3.10E+01 4.98E+02 |
Total PCDD 1.83E+03 1.60E+02 8.32E+01 7.05E+02 i
FURANS | |
2378 TCDF 4.66E-01 NR 1.36E+00 9.13E-01 5
Other TCDF 2.95E+01 6.86E+01 3.61E+01 4.48E+01 :
Penta-CDF 6.22E+01 " NR 2.17E+01 4.20E+01 !
Hexa-CDF 2.01E+02 4.79E+01 3.52E+01 9.48E+01 %
Hepta-CDF 4.40E+02 3.35E+02 1.04E+02 2.93E+02 f
Octa-CDF 9.21E+02 1.73E+02 7.75E+01 3.90E+02 |
Total PCDF 1.65E+03 6.25E+02 2.76E+02 8.66E+02 |-

NOTE: Isomer concentrations shown are corrected to 3% oxygen.

NR = Not reported by Troika. 2378 isomers, if present, were minor
components of total amounts of TCDD’s/TCDF’s.

ND = "Not detected (detection limit in parentheses)

ng = 1.0E-09g ‘

2080 operating hours per year ‘
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ng/dscm and parts-per-trillion units and homologue emission rates in ug/hr
units are included in Appendix D. Figure 5-16 is a histogram that shows the
relative distributions of the 2378-TCDD/TCDF isomers and the tetra- through
octa PCDD/PCDF homologues in the emissions (mole basis). Homologues for which
analytical data were not reported by Troika for Run 04 were assigned zeroes
_for their contribution to the total PCOD and PCDF emissions, although these
homologues may actually have been present in the flue gas stream.

The hepta- and octa-chlorinated homologues were the primary dioxin/furan
species present in the samples with smaller but measureable quantities of the
tetra- through hexa species also present. In general, the furan emissions
were more evenly distributed among the various homologues than the dioxin |
emissions. . .

Emission factors for the wire and transformer feed runs are shown in
Table 5-15. Average emission factors for 2378-TCDD, total PCDD, and total
PCDF were 0.0004 ug 2378-TCDD emitted per kg of total feed, 1.4 ug total PCDD
emitted per kg total feed, and 1.8 ug total PCDF emitted per kg total feed,
respectively.

5.5.3 Comparison of Wire-Only Feed vs. Ejré and Transformer Feed Runs

Table 5-16 compares the as-measured dioxin and furan concentrations and
emission rates for the wire-only feed runs to the corresponding data for the
wire and transformer feed runs. The data show considerable scatter, and it is
difficult to generalize which feed material had higher emissions. Runs 03,

which showed tha highest emissions of any test run, was a wire and transformer
feed run.

5.6 INCINERATOR FEED PRECURSOR DATA

As discussed in Section 4.3.2, the incinerator feed was sampled at Site
WRI-A. Two representative samples were taken for the 6 runs. One was a
sample of the combustibles from the wire only feed while the second sample
included combustibles from the wire and transformer feed. These samples were

analyzed for chlorinated benzenes, chlorinated biphenyls, and ¢hlorinated
phenols.
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TABLE 5-15. DIOXIN/FURAN EMISSION FACTORS FOR SITE WRI-A
(WIRE AND TRANSFORMER FEED)

-------------------------------------------------------------------------------

Dioxin/Furan Dioxin/Furan Emission Factors (ug/kg)
Isomer .
Run 03 Run 04 Run 05 Avg
, DIOXINS

2378 TCDD 1.16E-04 MR 6.31E-04 '3.74E-04
Other TCDD 5.21E-04 3.28E-03 *8.36E-03 4.05E-03
Penta-CDD 9.68E-03 NR 1.77E-02 1.37E-02
Hexa-CDD 1.12E-01 NRE+00) 3.01E-02 7.11E-02
Hepta-CDD 7.73E-01 1.53E-01 1.13E-01 3.47E-01
Octa-CDD 2.75E+00 1.55E-01 1.01E-01 1.00E+00
Total PCDD 3.65E+00 3.12E-01 2.71E-01 1.44E+00
FURANS

2378 TCDF 9.27E-04 NR 4.42E-03 2.67E-03
Other TCDF 5.88E-02 1.34€-01 1.18E-01 1.04E-01
Penta-CDF 1.24E-01 NR 7.07E-02 9.74E-02
Hexa-CDF 4.00E-01 9.38E-02 1.15E-01 2.03E-01
Hepta-CDF . 8.76E-01 6.56E-01 " 3.38E-01 6.23E-01
Octa-CDF 1.83E+00 3.39€-01 2.52E-01 8.07E-01
Total PCDF 3.29E+00 1.22E+00 8.97E-01 1.84E+00

-------------—----—-—---—---.—------------------------------ --------------------

NR = Not reported by Troika. 2378 isomers, if present, were minor
components of total amounts of TCDD’s/TCDF’s.

ND = not detected (detection limit in parentheses).

ug = 1.0E-06g

2080 operating hours per year

NOTE: Emission factors are based on the total feed rate to the inci
» i e i
(i.e., metal and combustibles) neinerator
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TABLE 5-16. SUMMARY OF DIOXIN/FURAN EMISSIONS
DATA FOR ALL RUNS AT SITE WRI-A
(As-measured concentrations)

Run Feed
Number Description 2378 TCDD Total PCDD Total PCDF

Concentration (na/dscm) o | : ?

01  Wire only NR | 51 9% |
02 Wire only : NR f 34 103 - |
06 Wire only 0.093 ; 277 457 |
Average 0.093 % 124 225 |
03 Wire & Transformers 0.051. } 1610 ' 1450 g
04 Wire & Transformers NR ‘ 126 493 ‘ g
05 Wire & Transformers 0.115: } 50 164 * !
Average 0.083 : 605 715 §
' |
Emission Rate (ug/hr) § ;
01  Wire only NR . 0.10 0.20 E
02 Wire only NR : 0.09 0.26 ;
06 Wire only 0.0003 ; 0.85 1.39 4
Average 0.0003 : 0.35 0.62 |
03 Wire & Transformers 0.0001 : 3.65 3.29
04 Wire & Transformers NR : 0.31 1.22
05 Wire & Transformers 0.0006 : 0.27 0.90
Average 0.0004 ‘ 1.41 1.80

NR = Not reported by Troika. 2378 isomers, 1f present, were minor components
of total amounts of TCDD’s/TCDF’s. ;
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Table 5-17 summarizes the results of the compound-specific precursor
analyses. Significant analytical difficulties were encountered when
performing the analyses. These difficulties are discussed in Section 8.3.2.
A small amount of chlorinated phenols were detected in both samples, but
overall the specific precursors analyzed for (chlorobenzenes, chlorophenols,
and chlorinated biphenyls) were not detected. This suggests that either (1)
the specific precursors analyzed for were not present in the samples, or (2)
the precursors were not easily detected using the GC/MS procedure. Due to the
nature of the transformer samples, it was originally anticipated that PCB’s
would be detected. A total organic halogen (TOX) screen of the samples using
a Hall detector indicated the presence of 201 ug/g TOX in the wire insulation
sample and 23 ug/g TOX in the transformer combustible samples.

Table 5-18 presents the results of incinerator feed total chloride
analysis of transformer combustible samples. The chloride concentration was
not very consistent among the samples analyzed. The average total chloride
content of the samples was 270 ug/g, with a range of 125 to 443 ug/g.

5.7 'ASH SAMPLE ANALYSES

Tables 5-19 and 5-20 summarize the dioxin/furan analyses performed on
primary chamber ash and settling chamber ash samples, respectively. Total
PCDD content of primary chamber ash samples ranged from 0.2 ppb (Run 05, wire
and transformer feed) to 368.2 ppb (Run 01, wire feed only). Total PCDF
content of primary chamber ash samples were consistently higher than the PCDD
content for all six runs. Total PCDF concentrations ranged from 3.0 ppb
(Run 05, wire and transformer feed) to 1335.6 ppb (Run 06 wire only feed).

Settling chamber ash samples consistently contained higher Tevels of
dioxin/furan than the corresponding primary chamber ash samples. Total PCDD
concentrations for the settling chamber ash samples ranged from 133.0 ppb
(Run 05; wire and transformer feed) to 2217.9 ppb (Run 06, wire feed only).
Corresponding total PCDF concentrations ranged from 681.9 ppb (Run 03, wire
and transformer feed) to 8332.4 ppb (Run 06, wire only feed.) Overall, for
both the primary chamber ash and the settling chamber ash, samples from the
wire-only runs contained higher levels of dioxin/furan than samples from the
wire and transformers feed runs.
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TABLE 5-17. SUMMARY OF DIOXIN PRECURSOR DATA ‘ -
FOR SITE WRI-A FEED SAMPLES .'

Precursor Concentration, ug/qg (ppm) i

Precursor Categories - Wire Wire and a |

- Insulation Transformer” ]
Total Chlorinated Benzenes W ND | E
Total Chlorinated Biphenyls W ND )
Total Chlorinated Phenols ? trace 0.2 |
Total Halogenated Organics (TOX) j 201 20.9, 24.1 . ;

aAna1ytica1 surrogates for the base-neutrals ﬁortion of the wire and
transformer sample were not detected. See Section 8.3.2.

ND = not detected.
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TABLE 5-18.

TOTAL CHLORIDE ANALYSES OF THE INCINERATOR

FEED SAMPLES FOR SITE WRI-A

Total Chloride

Concentration
Feed Description Run No. (ug/qg)
Wire only 01 NA
Wire & Transformers 03 443
04 125
05 240
Average 269

NA = not analyzed.
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5.8 HC1 TRAIN CHLORIDE EMISSIONS DATA

Table 5-21 summarizes HC1 train chloride emissions data measured at the
afterburner outlet sampling location. The data are reported as "front-half,"
"back-half,"” and "train-total" chloride emissions. The front-half emissions
represent chlorides captured in the probe rinse/filter fraction of the HCI
train, which may include metal chlorides contained in the particulate matter:
The back-half emissions represent chlorides captured in the HC1 sample train
impingers, which would include HC1 and any metal chlorides that pass through
the sample train filter. The train total emfssions represent the sum of the
front-half and back-half emissions. |

As shown in Table 5-21, the average as-measured train-total chloride
emissions concentration was approximately 1120 mg/dscm (0.48 grains/dscf) : for
the wire-only feed runs while the wire and transformer feed runs averagedf
440 mg/dscm (0.19 grains/dscf). Corrected to 3% 02 using the Radian CEM data,
this corresponds to approximately 1190 mg/dscm (0.52 grains/dscf) and f
530 mg/dscm (.23 grains/dscf), respectively. The average train-total ch]or1de
mass emission rate for Runs 01, 02, and 06 (wire feed only) was about
1.0 kg/hr (2.2 1b/hr), while an average of 0.39 kg/hr (0.86 1b/hr) was em1tted
during Runs 03, 04, and 05 (wire and transformer feed).
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6.0 SAMPLING LOCATIONS AND PROCEDURES

Samples were collected from six different locations at Site 06. Two of
the Tocations were for gaseous sampling, and four were for solids sampling.
The source sampling and analysis matrix in Table 4-1 lists the sample
locations, measured parameters, samp11ng methods, and analytical methods that
were used.

Details on the sampling locations and methods are discussed in
Sections 6.1 through 6.3 Continuous monitoring procedures for CO, COZ’ 0

NOx, and THC are included in Section 6.1.

27

‘6.1 GASEOUS SAMPLING

Four types of gaseous samples were taken during this test program:
Modified Method 5 (MM5), HC1, EPA Method 3, and continuous monitoring (CEM).
The sampling Tocations and methods are further discussed in this section.
6.1.1. Gaseous Sampling locations , : o

6.1.1.1 Afterburner Outlet: Exhaust Stack. The afterburner outlet .
exhaust stack sampling locations are shown collectively as point A in
Figure 4-1. These locations were used for dioxin sampling and HC1 sampling
using MM5 procedures described in Section 6.1.2, and also for CEM sampling.
Gas ve]oc1ty, molecular weight, and moisture were determined using EPA Methods
1 through 4. .

Dimensions of the afterburner outlet exhaust stack sampling locations are
shown in Figure 6-1 along with the temperature monitoring locations. The
stack consists of three 4 ft tall- refractory lined 24 inch OD steel sections
and one 6 ft tall unlined 24 inch OD steel section. The refractory lining is
3 inches thick and the steel is 1/4 inch thick.

Two 4 inch diameter sampling ports were installed approximéte1y 0.5 duct
diameters below the top of the stack and 3 duct diameters downstream of the
nearest flow disturbance (end of the refractory lined section of the stack).
These ports were used for dioxin sampling using the MM5 procedure described 1n
Section 6.1.2.1. Based on EPA Method 1, 24 traverse points were required for
- velocity determination at this location.
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One 4 inch diameter sampling port was installed 1.75 duct diameters below
the MM5 location. This port was used for continuous monitoring of CO, CO
02, NOx, and THC.

The centerline of the atmospheric damper is located approximately
21 inches below the top of the refractory lined section of the stack, which is
about 1.5 duct diameters below the CEM sampling port. The damper consists of
a 9 inch diameter cylindrical piece of unlined duct that extends approximately
6 inches out from the stack. During Runs 01,‘02, and 03, the 9 inch diameter
hole at the end of the damper was welded completely shut using a sheet metal
plate. A 6 inch diameter hole was re-opened in the plate prior to Run 04 to
allow additional combustion air to enter the stack. This returned the unit to
its original condition prior to the test program.

6.1.2 Gaseous Sampling Procedures i
Gas sampling procedures used during this program are discussed in detail
in the Tier 4 Quality Assurance Project Plan (QAPP). A summary of the gas
sampling methods used at Site WRI-A is given in Table 6-1, and a brief
description of each method is provided in the following sections. .
6.1.2.1 Modified Method 5 (MM5). Sampling for dioxin/furan was
conducted according to the October 1984 draft of the ASME chlorinated organic
compound sampling protocol. This sampling method is a modified version of EPA
Method 5 that includes a solid sorbent module for trapping vapor phase
organics. The only differences in the sampling protocol which were not
discussed in the Tier 4 QAPP are:
(1) 'Benzene was substituted for hexane or toluene as both the cleanup
and extractant solvent for both the MM5 filters and the XAD-2 resin.
This was because of a discrepancy between the draft ASME sampling
protocol and the draft ASME analytical protocol. (November 16, 1985)

(2) Methylene chloride was substitued for hexane as the final field
rinse solvent for the MM5 train. Methylene chloride was also
substituted for hexane in the glassware cleaning procedure. This
was due to a high field blank train. (February 27, 1985)

2,
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TABLE 6-1. SUMMARY OF GAS SAMPLING'METHODS.F0§ SITE WRI-A

Sample Type | Sample
Sample Location or Parameter Collection Method :
Afterburner outlet ; | |
exhaust stack Dioxin ‘ Modified EPA Method 5 b
Volumetric flow EPA Method 2 : é:

Molecular weight  EPA Method 3 | i

Moisture ~ | EPA-Method 4 ;
HC1 | HCT train |
Afterburner Outlet Cco, CO ‘ N ‘ Continuous monitors ‘ |

, NO
(Point A on Figure 4-1) and THe’moﬁitor¥ng

6-4 s




The MM5 sampling train was used to collect samples at the exhaust stack.
A total of six MM5 test runs were conducted, with one test run being conducted
per test day. The MM5 samples were collected isokinetically over a minimum 4
hour on-line sampling period at the afterburner outlet in order to provide a
minimum sample volume of 90 dscf. Complete batch cycles were sampled to the
extent possible, but the variability in batch cycle Tength and the limited
operating hours of the plant made this difficult. A record of the sampling
periods in relation to the batch feed history of the incinerator was presented
previously in Section 5.1. The MM5 sampling rate ranged from approximately
0.25 dscfm (Run 01) to 0.5 dscfm (Runs 02-06). Following sample recovery, the
various parts of the sample (filter, solvent rinses, sorbent trap, etc.) were
sent to the EPA’s Troika laboratories to quantify the 2378-TCDD, tetra-
‘through octa-dioxin homologues, and tetra- through octa-furan homologues
present in the samples.
A schematic diagram of the MMS5 sampling train is shown in Figure 6-2.
Flue gas is pulled from the stack through a nozzle and a glass probe. Due to
the high stack gas temperatures encountered, a water cooled probe was used at
this test site. Particulate matter is removed from the gas steam by means of
a glass fiber housed in a teflon-sealed glass filter holder maintained at 248
+ 25°F.  The gas passes through a sorbent trap similar to that illustrated in
Figure 6-3 for removal of organic constituents. The. trap consists of separate
sections for coo]wng the gas stream and for adsorbing the organic compounds on
Amberlite XAD- 2 resin (XAD). A chilled impinger train fo11ow1ng the sorbent
trap is used to remove water from the flue gas, and a dry gas meter is used to
measure the sample gas flow.
6.1.2.2 HC1 Determination. HC1 concentrations in the outlet exhaust
stack was determined using another modification of EPA Method 5. The HCI
sample train and operation are identical to those of Method 5 with the
following exceptions:
1. Water in the first two impingers was replaced with 0.1 m NaOH.
2. Sampling was single point isokinetic with the nozzle placed at
points in the stack with approximate average velocity.
3. The moisture/NaOH in the impingers were saved for laboratory
analysis by ion chromatography.

o
1
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Figure 6-3. Adsorbent sampling system.
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Recovery of the HC1 train provided a sample cbnsisting of three components:
probe rinse, filter, and back-half rinse/impihger catch. These samples and
appropriate sample blanks were sent to Rad1an s Austin, Texas laboratory for
total chloride analysis via ion chromotagraphy The filter and probe rinse
for each run were combined and analyzed as the "front-half" total chloride,
and the impinger catch and rinses were ana]yzed as the "back-half" tota]
chloride. ! i
6.1.2.3 Volumetric Gas Flow Rate Determination. The volumetric gas flow
rate was determined using EPA Method 2. Besed on this method, the volumetric
gas flow rate was determined by measuring the average velocity of the f]ue gas
“and the cross-sectional area of the duct. The average flue gas velocity was
calculated from the average gas velocity pressure (AP) across an S-type pitot
tube, the average flue gas temperature, the wet molecular weight, and the}
absolute static pressure. | |
6.1.2.4 Flue Gas Moisture Determination. The moisture content of the
flue gas was determined using EPA Method 4. Based on this method, a known
volume of particulate-free gas was pulled through'e chilled impinger train.
The quantity of condensed water was determined gravimetrically and then
related to the volume of gas sampled to determine the mositure content.
6.1.2.5 Flue Gas Molecular Weight Determination. The integrated
sampling technique described in EPA Method 3 Was used to obtain composite flue
gas-samplies for fixed gas (0 s COZ’ N ) analysis. A small diaphragm pump and
a stainless steel probe were used to extract single point flue gas samples.
The samples were collected at the MMS sampling ports using Ted]arR bags.
Moisture was removed from the gas sample by a water cooled condenser so that
the fixed gas analysis was on a dry basis. .
The composition of the gas sample was determined using a Shimadzu Mode1
3BT analyzer instead of the Fyrite or Orsat aﬁa]yzer prescribed in Method 3.
The Shimadzu instrument employs a gas chromatmgraph and a thermal conduct1V1ty
detector to determine the fixed gas composition of the sample. :
6.1.2.6 Continuous Monitoring. Continuous monitoring was performed at
the afterburner exhaust sampling location for 02, COZ’ Co, NO <’ and THC
throughout the period that dioxin sampling was conducted. The primary intent
of the continuous monitoring effort was to observe fluctuations in flue gas

t
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parameters and to provide an indication of combustion conditions. Sample
acquisition was accomplished using an in-stack filter probe and TeﬂonR sample
line connected to a mobile laboratory. The heat-traced sample line was
maintained at a temperature of at least 120°C (250°F) to prevent condensation
in the sample line. The stack gas sample was drawn through the filter and
sample 1ine using pumps located in the mobile laboratory. Sample gas to be
analyzed for CO, COZ, 02, and NOx were pumped through a sample gas
conditioner, which consisted of an ice bath and knockout trap. The sample gas
conditioner removes mositure and thus provides a dry gas stream for analysis.
A separate unconditioned gas stream was supplied to the THC analyzer for |
analysis on a wet basis.

An Anarad Model 412 nondispersive infrared (NDIR) analyzer was used to
measure CO and COZ; a Beckman Model 755 paramagnetic analyzer was used to

measure 02; and a Beckman Model 402 flame ionization analyzer was used to
measure THC.

6.2 SOLID SAMPLING

Four types of solid samples were collected at Site WRI-A: incinerator
feed, primary chamber ash, settling chamber ash, and soils. The §amp1ing
locations and methods are discussed in this section.

6.2.1 Incinerator Feed Sampling

Representative feed samples were taken from each feed tray processed in
the incinerator during MM5/dioxin sampling. Tray samples taken during each
test run were composited at the end of the run. The composite incinerator
feed samples for Runs 01, 02, and 06 consisted solely of pieces of wire. The
different types of wire on each tray were sampled in visually representative
amounts using a manual wirecutter. The composite‘incinerator feed samples for
Runs 03, 04, and 05 consisted of pieces of wire and combustible materials
removed from the drained transformer cores.. The transformer combustibles
consisted primarily of paper, wood, and cardboard pieces that were removed
using wire cutters and a saw. Due to the complex construction of the
transformer cores, samples that would be representative on a more quantitative
basis would be very difficult to obtain.
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6.2.2 Incinerator Ash Sampling : .

Ash samples were obtained from both the primary chamber and the settling
chamber after each run. Primary chamber ash was removed from the floor of the
primary chamber using a cleaned shovel. Settling chamber ash was raked from
the floor of the settling chamber using a f1ﬁt shovel-1like tool. Both ash
samples for each run were obtained in the morn1ng following the test run,
after the incinerator had cooled down from the preV1ous day’s operation. A
total of twelve ash samples were submitted to Troika for analysis (2 types of
ash samples for each of 6 test runs).

6.2.3 Soil Sampling

A single composite soil samp]e compr1sed of 10 individual soil samp]es
was obtained at Site WRI-A. Soil sampling protocol for Tiers 3, 5, 6, and 7
of the National Dioxin Study are specified im the document, "Sampling Guidance
Manual for the National Dioxin Study." A similar protocol was used for soil
sampling at this test site. A total of 10 sagil sampling locations were
selected on or near the plant property. The 10 individual soil sampling k
locations are shown in Figure 6-4. Soil samp]es were collected by forc1ng a
bulb planter into the soil to a depth of 3 inches The soil samples were then
composited in a clean stainless steel bucket. A portion of the compos1te was
placed in a bottle and returned to Radian/ RTP for archiving.
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7.0 ANALYTICAL PROCEDURES

Laboratory procedures used to quahtify dioxins/furans and dioxin/furan
precursors in the Tier 4 samples are described in this section. MM5 train
samples were analyzed by EPA’s Troika laboratories for dioxin/furan content.
Procedures used for these analyses are described in detail in the Analytical
Procedures and QA Plan for the Analysis of Tetra through Octa CDD’s and CDF’s
in Samples from Tier 4 Combustion and Incineration Processes (addendum to
EPA/600/3-85-019, April 1985). These procedures are summarized in
Section 7.1. |

Combustion device feed samples from Site WRI-A were analyzed by Radian to
determine concentrations of chlorinated phenols (CP), chlorobenzenes (CB),
polychlorinated biphenyls (PCBs), total organic halogen (TOX) and total
chlorine. Procedures used for these analyses are detailed in Section 7.2.

7.1 DIOXINS/FURANS

The analytical procedures summarized in this section were used. by Tro1ka
for dioxin/furan analysis of MM5 train samples from Site WRI-A. Samples
consisting of organic solvents, aqueous solutions, and solids were prepared
for analysis using s1ightly different procedures. The organic solvent samples
consisted of rinses from the MM5 probe, nozzle, filter housing and condenser
coil. Aqueous samples consisted of impinger catch solutions, and solid
samples included filters and XAD resin. Isotopically-labeled surrogate
compounds were added to all samples prior to extraction to allow determination
of method efficiency and for quantification purposes.

Organic 1iquid samples (e.g., acetone and methylene chloride-based MM5
train rinses) were concentrated using a nitrogen blowdown apparatus. The
residue, which contained particulate matter from the MM5 train probe and
nozzle, was combined with the filter and handled as a solid sample. Solid
samples were extracted with benzene in a Soxhlet apparatus for a period of at
Teast 16 hours. The extract was concentrated by nitrogen blowdown and
subjected to chromatographic cleanup procedures.

Aqueous solutions (e.g., MM5 train impinger sampies) were extracted with
hexane by vigorous shaking for a three hour period. This extraction procedure
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was repeated three times, with the organic fﬁactions ultimately being combined
and concentrated for chromatographic c1eanup '

The cleanup procedure involved using chromatograph1c columns to separate
the compounds of interest from other compounds present in the samples. Four
different types of columns were used: a combination acid and base modified
silica gel column, a basic alumina column, a‘PX-Zl carbon/celite 545 column
and a silica/diol micro column. These were used in successive steps, W1th the
last two being used only if necessary. [

The cleaned samples were analyzed using‘high resolution gas
chromatography/high resolution mass spectromﬁtry (GC/MS). The conditionsifor
analysis were as follows: :

Gas Chromatograph - Injector configured for <ap1llary column, splitless j
injection, injector temperature 280°C helium carrier gas at 1.2 ml/min,
initial column temperature 100°C final column temperature 240°C, 1nterface
temperature 270°c. ‘ |
|- .

Mass Spectrometer - Varian/MAT Model 311A, electron energy 70ev, filament,

"emission TmA, mass resolution 8000 to 10 000, ion source temperature 270°C
|

7.2 DIOXIN/FURAN PRECURSORS

Feed samples for Site WRI-A were analyzed by Radian/RTP for chlorophenolis:
(CP), chlorobenzenes (CB) and polychlorinated biphenyls (PCBs) by GC/MS, total
organic halides (TOX) by GC/Hall detector and total chlorine.by Parr bomb
combustion followed by ion chromatography. Ahalytica] procedures are
discussed in the following sections.
7.2.1 GC/MS Analyses

The analytical procedures used for determining CP, CB, and PCB
concentrations in feed samples are modified versions of procedures typically
used for the analysis of MM5 train components. These procedures involve
initial extraction of the sample with an appropriate solvent, preliminary "
separation of the compounds of interest by solvent partitioning and 1iquid
chromatography, and analysis of the processedsfractions. Solutions containing
CB and PCB are injected directly into the GC/MS, and solutions containing?CP




are derivatized prior to injection. Details on the procedures used for
Site WRI-A samples are provided in the sections below.

7.2.1.1 Sample Preparation

A flow chart for the sample preparation procedure used for Site ISW-A
feed samples is shown in Figure 7-1. The first step in the procedure involved
adding labeled surrogate compounds to provide a measure of extraction method
efficiency. The next step involved adding a mixture of 0.5 N NaOH and MeC12
to the sample and sonicating the sample for 30 minutes.' The NaOH and MeC12
mixture converts the acid compounds to their salts and collects base/neutrals
in the organic solvent. The sonicated sample was filtered and rinsed with 0.5
N NaOH. The filtrate was extracted three times in a separatory funnel with
MeC12 and the aqueous and organic fractions were saved for derivatization
and/or further cleanup. The aqueous fraction (or acids portion) was acidified
to pH 2.0 with HC1 and then extracted three times with MeC]z. The MeC]Z_from
this extraction was dried with anhydrous NaZSO4, exchanged to benzene, and
concentrated using a nitrogen blowdown apparatus. Acetylation of any CP
present in the sample_invo]ved\the following steps:

" 1. 2.0 mL isooctane, 2.0 mL acetonitrile, 50 uL pyridine, and 20 ulL
- acetic anhydride were added to the extracf. The test tube

containing the extract was placed in a 60”C water bath for 15
minutes and was shaken for 30 seconds every 2 minutes.

2. 6.0 mL of 0.01 N H,PO, were added to the test tube, and the sample

was agitated for 23miﬁutes on a wrist action shaker.

3. The organic layer was removed and the quantitation standard was
added. The sample was concentrated in a Reacti-Vial at room
temperature (using prepurified N2) to 1.0 mL prior to GC/MS

analysis.

Cleanup of the organic (or base/neutrals) layer from the first MeC'I2
extraction involved successively washing the extract with concentrated H2504
" and deionized distilled water. The acid or water was added in a 30 mL portion
and the sample was shaken for two minutes. After the aqueous (or acid) and
organic layers were completely separated, the aqueous (or acid) layer was
discarded. The acid washing procedure was repeated until the acid layer was
colorless. The organic fraction from the final wash was dried with anhydrous
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Figure 7-1. Sample preparation flow diagram for
Site WRI-A precursor analysis.
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Na2504, exchanged to hexane and concentrated. Final cleanup of the sample by
column chromatography involved the following procedure.

A glass macro-column, 20 mm o.d. x 230 mm in length, tapered to 6 mm o.d.
on one end was prepared. The column was packed with a plug of siliconized
glass wool, followed successively by 1.0 g silica, 2.0 g silica containing 33%
(w/w) 1 N NaOH, and 2.0 g silica. After wetting the chromatography column
with hexanes, the concentrated extract was quantitatively transferred to the
column and eluted with 90 mL hexanes. The entire eluate was collected and
concentrated to a volume of 1 mL in a centrifuge tube.

A disposable 1iquid chromatography mini-column was constructed by cutting
off a 5-mL Pyrex disposable pipette at the 2.0 mL mark and packing the lower
portion of the tube with a small plug of silanized glass wool, followed by 1 g
of Woehlm basic alumina. The alumina had been previously activated for at
Teast 16 hours at 600°C in a muffle furnace and cooled in a desiccator for 30
minutes just before use. The concentrated eluate from above was
quantitatively transferred onto the 1liquid chromatography column. The
centrifuge tube was rinsed consecutively with two 0.3-mL portions of a 3
percent MeC'I2 hexanes solution, and the rinses were transferred to the liquid
chromatography column. - ' :

The 1iquid chromatography column was eluted with 20 mL of a 50 percent
(v/v) MeC]zzhexanes solution, and the eluate was concentrated to a volume of
approximately 1 mL by heating the tubes in a water bath while passing a stream
of prepurified N2 over the solutions. The quantitation standard was added and
the final volume was adjusted to 1.0 mL prior to GC/MS analysis.

7.2.1.2 Analysis

Analyses for CP, CB and PCBs present in the feed sample extracts were
performed with a Finnigan Model 5100 mass spectrometer using selected ion
monitoring. A fused silica capillary column was used for chromatographic
separation of the compounds of interest. Analytical conditions for the GC/MS
analysis are shown in Table 7-1.

Tuning of the GC/MS was performed daily as specified in the Tier 4 QA
Project Plan. An internal-standard calibration procedure was used for sample
quantitation. Compounds of interest were calibrated against a fixed
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TABLE 7-1. INSTRUMENT CONDITIONS FOR:GC/MS PRECURSOR ANALYSES

Ch]orobenzenes/: :
Parameter Po]ych]orinated;bipheny]s Chlorophenols .
Column 30 m WB DB-5 (1.0 u film

thickness) fused silica t

capillary i
Injector Temperature 290°¢C 290°¢C
Separator Oven Temperature 290°C 290°C
CoTumn Head Pressure 9 psi % 9 psi
He flow rate 1 mL/min 5 1 mL/min

GC program

Emission Current
Electron Energy
Injection Mode

Mode

40(4)-290%,
10%/min & hold |

0.50 ma

70 ev

40(1)-290°C,
12°/min & hold

0.50 ma

70 ev

Splitless 0.6 min, then 10:1 split

Electron ionization, Selected Ion

Monitoring

|
l
|

[




concentration of either dlz-chrysene (for CB, PCB) or d —naphtha1ene (for CP).
Components of the calibration solution are shown in Tab]e 7-2. For
multi-point calibrations, this solution was injected at concentrat1ons of 10,
50, 100, and 150 ng/ml.

Compound identification was confirmed by comparison of chromatographic
retention times and mass spectra of unknowns with retention times and mass
spectra of reference compounds. Since the selected ion monitoring technique
was necessary for the samples analyzed, care was taken to monitor a
sufficiently wide mass region to avoid the potential for reporting false
positives.

The instrument detection Timit for the analytes of interest (i.e., CP,
CB, and PCB) was estimated to be approximately 500 pg on column. For a 50 g
sample and 100 percent recovery of the analyte, this corresponds to a feed
sample detection 1limit of 10 ppb.

7.3 TOX ANALYSIS

Incinerator feed samples were analyzed for total organic halide (TOX) by
short-column GC and a Hall detector (GC/Hall). Solid samples were extracted
with benzene for at least 16 hours in a Soxhlet apparatus. The extracts were
washed three times with 100 mL portions of reagent-grade water concentrated to
10 mL. :

An attempt to use a fused silica capillary column to separate surrogates
from target compounds was unsuccessful due to the compiexity of the sample
constituents. Determinations for TOX were therefore performed on samples
without surrogates and no measure of extraction efficiency is available.

Instrument conditions are shown in Table 7-3. Sample quantitation was
based on an average response factor developed from a mixture of chlorinated
benzenes and brominated biphenyls. Individual CP, CB, and PCBs were also
injected at various concentrations to develop a calibration curve for
comparison to the mixture response factors. '
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. TABLE 7-2. COMPONENTS OF THE CALIBRATION SOLUTION

Base/Neutrals | ‘1 Acids i
4-chlorobiphenyl . 2,5-dichlorophenol

|
3,3’-dichlorobiphenyl : 1 2,3-dichlorophenol E
2,4’ ,5-trichlorobiphenyl . i 2,6-dichlorophenol % E
3,3%4,4’ -tetrachlorobiphenyl ; 3,5-dich10ropheno] :
2,2’,6,6°-tetrachlorobiphenyl | |
2,2,4,5,6-pentachlorobiphenyl ‘
2,2’,4,4°,5,5° -hexachlorobiphenyl |
2,2’,3,4,4’,5’,6-heptach1orobipheny1

3,4-dichlorophenol

2,3,5-trichlorophenol
2,3,6-trichlorophenol
3,4,5-trichlorophenol

2,2’,3,3’,4,4”,5,5” -octachlorobiphenyl | 2,4,5-trichlorophenol
2,2”,3,3’,4,4°,5,6,6” -nonachlorobiphenyl é 2,3,4-trichlorophenol
decachlorobipheny1 1 2,3,5,6-tetrachlorophenol

1,2,4-trichlorobenzene ds-phenol (SS)

|
p-dichlorobenzene . i pentach]orppheno]

|

| B
1,2,3,5-tetrachlorobenzene | dg-z-chloropheno1 (SS) i

pentachlorobenzene ; 1 Cs-pentach1orophenol (SS) i
hexachlorobenzene ? d8-naphtha1ene (Qs) | j
dy-1,4-dichlorobenzene (ss)! | 2,4,6-tribromophenol (QS)
3-bromobiphenyl (SS) | ‘dlo-phenanthrene (@s) 1
2,2’,5,5-tetrabromobiphenyl (SS) ! dlzchrysene (Qs)

2,2°,4,4°,6,6” -hexabromobiphenyl (SS)
octachloronaphthalene (QS)?

dlo-phenanthrene (QS) |
dlz-chrysene (Qs) %

1Surrogate standard.
2Quantitation standard.




TABLE 7-3. ANALYTICAL CONDITIONS FOR TOX ANALYSIS

Hall Detector Conditions

Reactor temperature - 850°c
Solvent - n-propanol

Hydrogen f]qw rate - 35 mL/min

GC Conditions (Varian 3700)

Injection volume (1 - 5 ul)
Helium carrier gas flow rate - 60 mL/min
Column - 3-ft packed column with 1 in 10% OV 101

Column temperature - 200°C isothermal
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8.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

This section summarizes the results of the quality assurance and quality
control (QA/QC) activities for Site WRI-A. The flue gas dioxin/furan data for
this site were generally outside the QC specifications presented in the Tier 4
QAPP. Run 05 sample was the only run having surrogate recoveries within the
QC Timit of 50 to 120 percent for the tetra-chlorinated homologues and 40 to
120 percent for hepta- and octa-CDD’s. The results of the analysis of the
fortified Taboratory QC sample were all within 50 percent of the true value,
which is within the Tier 4 objective of + 50 percent{

Analytical recovery efficiencies for six isotopically-labeled compounds
used as surrogates for the target precursor analytes in the Site WRI-A feed
samples varied considerably. Several of the recoveries were below the 50
percent QA objective stated in the Tier 4 QAPP. The base neutrals portion of
transformers combustible analyses were unsuccessful.

The following sections summarize the results of Site WRI-A QA/QC
activities. Manual gas sampling methods are considered in Section 8.1 and
continuous emission monitoring and molecular weight determinations are
considered in Section 8.2. The laboratory analysis QA/QC activities are
summarized in Section 8.3.

8.1 MANUAL GAS SAMPLING

Manual gas sampling methods at Site WRI-A included Modified Method 5
(MM5), EPA Methods 1 through 4, and HCl testing. These methods are discussed
in Section 6.0. Quality assurance and quality control (QA/QC) activities for
the manual sampling methods centered around (1) equipment calibration,
(2)-glassware precleaning, (3) procedural QC checks and (4) sample custody
procedures. Key activities and QC results in each of these areas are
discussed in this section. Also discussed are problems encountered that may
have affected data quality. '

8.1.1 Equipment Calibration and Glassware Preparation

Pre-test calibrations or inspections were conducted on pitot tubes,

sampling nozzles, temperature sensors and analytical balances. Both pre-test
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and post-test calibrations were performed on the dry gas meters. All of:the
field test equipment met the calibration criteria specified in the Tier 4
Quality Assurance Project Plan (QAPP). Differences in the pre-test and
post-test dry gas meter calibrations were less than 2 percent (%). |

An extensive pre-cleaning procedure was used for all sample train
glassware and sample containers. This cleaning procedure, which is outlined
in Table 8-1, was implemented to minimize the potential for sample
contamination with substances that could interfere with the dioxin/furan
analysis. To minimize the potential for contamination in the field, all
sample train glassware was capped with foil brior to use. A sample trai1er

was maintained for the specific purpose of sample train assembly and recovery.

8.1.2 Procedural QC Activities/Manual Gas Sampling _
Procedural QC activities during the manwa] gas sampling for dioxin/furan
and HC1 focused on:
- visual equipment inspections,
- utilization of sample train blanks,
- ensuring the proper Tlocation and number of traverse
points, f j
- conducting pre-test and post -test sample train Tleak
checks, ‘ j
- maintaining proper temperatufes- at the filter housiné,
sorbent trap and impinger train,
- maintaining isokinetic sampling rates, and |
- recording all data on preformatted field data sheets.
Unusual circumstances noted while carrying out the procedural QC act1v1t1es
are discussed below. . ‘ E
The first opportunity for a pre]iminary}ve]ocity traverse was on the
first test day. The average stack gas velocity was found to be approximately
1.2 meter/min (4 ft/min), which was lower than expected. Using the largest
available MM5 nozzle s1ze (0.5 inch), the isokinetic gas sampling rate was
approximately 0.007 m /m1n (0.25 cfm). In order to maximize the amount of gas
sampled with this Tow sample flow rate, the testing period for Run 01 was
increased from the usual 4-hour length to the maximum possible Tength under
the operating schedule constraints of. the plant. In addition, only one port
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TABLE 8-1. GLASSWARE PRECLEANING PROCEDURE

NOTE: USE DISPOSABLE GLOVES AND ADEQUATE VENTILATION

Soak all glassware in hot soapy water (A]conoxR) 50°C or higher.

—
.

Distilled/deionized H,0 rinse (x3).2

2
3 ChromergeR rinse if glass, otherwise skip to 6.

4. High purity liquid chromatography grade H20 rinse (X3).
5 Acetone rinse (X3), (pesticide grade).

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

7

Cap glassware with clean glass plugs or methylene chloride rinsed
aluminum foils.

a(X3) = three times.
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was traversed for Run 01, which eliminated the hour or more that would have
been necessary to change ports with the water cooled probe assembly. The
resulting on-Tine test period for Run 01 was 340 minutes long, and a sample
gas volume of 2.5 dscm (89 dscf) was obtained. While this sample gas volume
did not achieve the usual Tier 4 target of 120 dscf for an outlet 1ocatioh, it
essential]y met the Site 06 test plan targef of 90 dscf. Fo]]owing Run 01,
Targer samp]e nozzles were obtained (1.7 cm, or 0.7 1nch), which allowed for a
higher isokinetic sampling rate (approximately 0.014 m /m1n, or 0.5 cfm).
Test durations for Runs 02-06 ranged from 240 to 300 minutes, and sample gas
collection.volumes ranged from 3.2 dscm (114 dscf) to 3.9 dscm (138 dscf).
Port changes during Runs 02-06 were carried out as originally planned (1 e.,
one port change per test run). ‘

The first HC1 run also led to sampling <hanges for successive test runs.
During the first HC1 run a water cooled probe was used, and condensed moisture
was observed running out of the probe and into the filter assembly. A second
HC1 run was performed on the first test day without water cooling and usihg a
cyclone to collect any condensate prior tofthe filter. Following these
modifications, moisture was still observed to be condensing out.in the probe
and cyclone, but the situation was improved relative to the first HC1 run.
One HC1 run was performed on each successive test day using the non-water
cooled probe and the cyclone, which resulted in a total of seven HC1 runs.

During the final MM5 leak check of Run 02, the sample train impinger
contents were inadvertently transferred back into the condensate knockout
trap. The XAD trap and filter were visually inspected and found to be
unaffected. During Run 03, a hole occurred in the MM5 sample train filter.
The hole was discovered when black particulate was observed in the condenser
coils. A new filter was installed, and the run proceeded. Runs 04, 05,‘and
06 were compieted without any significant unusua] occurrences from a samp11ng
perspective. ‘

As discussed earlier, plant personnel feported that the incinerator
opacity was higher than normal during Runs 01-03, particularly during Run 03
(the first wire and transformer run). Before starting Run 04 a hole was cut
in the atmospheric damper plate that had been installed Jjust prior to Run 01.
This hole provided additional combustion air downstream of the afterburner and

i

8-4




resulted in a Tengthening of the afterburner flame. Flames were observed
through the MM5 sample port holes and at times out of the top of the stack.
Visual opacity was significantly reduced. As a result, the hole was left open
during Runs 04 through 06 and the testing was completed without any known
problems. '

Results of the average isokinetics calculations for the six MM5 test runs
are shown in Table 8-2. The average isokinetics for Runs 01-04 exceeded the
quality assurance (QA) objective of 100 + 10 percent, but Run 01 was the only
test for which the exceedance was significant (120.5% isokinetics). The
average isokinetics for Runs 05 and 06 were within the QA objective. Based on
the magnitude of the isokinetics values and the high stack gas temperatures
measured, it is felt that the QA exceedances of isokinetics for Runs 01-04 did
not significantly affect the quality of the data.

The two main reasons for the difficulty in achieving the QA isokinetics
objective at Site WRI-A were the variability of stack gas flow rate and
temperature during the test runs. An inclined manometer graduated in

.0.01 inch increments was used to determine the pitot readings, which ranged
from 0.01 to 0.02 inches of water. At a typical stack temperature of 1300°F,
this corresponds to a 40 percent variation in stack gas velocity. Stack
temperatures also showed a high degree of variability, with the maximum
within-run deviation being about 220°C (400°F).

A field blank sample train was used at the MM5 sample location to
determine the background levels of contaminants that might interfere with
dioxin and furan analysis. The glassware in the field blank train had been
used in a previous test run at Site WRI-A and cleaned up according to the ASME
protocol. The field blank train was transported to and assembled at the
sample Tocation. Recovery was performed in the same sequence as for a normal
test run. A1l solvents used in the recovery of blanks came from the same
containers as for normal test runs. The field blank sample train components
were submitted to Troika for dioxin analysis. A proof train blank consisting
of MM5 sample train recovery components from a train that had not been used in
a previous test run at Site WRI-A was also submitted to Troika for dioxin
analysis.
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TABLE 8-2. SUMMARY OF ISOKINETIC RESULTS FOR MMS |
MM5 Run® % Isokinetic © Meets QC Objective® | |
01 120.5 | | No ; i
02 111.3 o © MNo |
03 110.1 | No i
; f i
04 111.1 | | No :
05 100.2 j Yes I
06 103.5 B Yes & |
The quahty assurance objective for MM5 samplmg was isokinetics of '
100+10 percent |
i
| E é
B : ;
! I
; |
| K
| : |
| ; i
| | |
|
|
| |
[ '
i !
|
\
|
| ]
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Initial, final, and port change leak checks for the MM5 and HCI sample
trains achieved the QA objectives for all of the test runs. None of the
reported sample volumes required correction for sample train leakage. A1l
leak check data are noted on the MM5 field data sheets.

8.1.3 lSamg]e Custody

Sample custody procedures used during this program emphasized careful
' documentation of the samples collected and the use of chain-of-custody records
for samples transported to the Taboratory for analysis. Steps taken to
identify and document samples collected included labeling each sample with a
unique alphanumeric code and logging the sample in a master logbook. A1l
samples shipped to Troika or returned to Radian/RTP were also logged on
chain-of-custody records that were signed by the field sample custodian upon
shipment and also signed upon receipt at the laboratory. Each sample
container 1id was individually sealed to ensure that samples were not tampered
with. No evidence of loss of sample integrity was reported for samples
collected at this site. However, minor leakages were reported by Troika for a
few of the sample bottles.

8.2 CONTINUOUS MONITORING/MOLECULAR WEIGHT DETERMINATIO&

Flue gas parameters measured continuously at the afterburner outlet
Tocation during Runs 01-05 included €O, COZ’ 02, total hydrocarbons (THC) and
NOX. During Run 06, THC was the only continuously monitored parameter due to
a malfunction in the sample gas conditioner. The concentrations of 02, co,
COZ’ and nitrogen (NZ) were also .determined for integrated bag samples of the
flue gas. Quality control results for these "analyses are discussed in this
section.

Drift check results for the continuously monitored flue gas parameters
are summarized -in Table 8-3. Data reduction was performed by assuming a
linear drift of the instrument response over the test day based on drift
checks at the beginning and end of the day. The largest calibration drifts
were observed for the NOx analyzer, which exceeded QC target goals of
+10 percent drift for 3 test runs. The smallest instrument drift was observed-
for the oxygen monitor. A power source disruption occurred on 3/25/85 after
the completion of Run 05 but before the completion of the final calibrations




(penu3uod)

7 S -4 4 Y I A N 1 S So0 " 90 sg/9z/E
saA 69°1 AR A %0° €1 p~" =" A %6°81 %00 S0 S8/SZ/E
sap TAF A 9°21 A %0°€1 OoN 'Aa A %6°81 %00 Y0  s8/ZZ/¢
so 66°0~ 6°21 A %0°€1 ON £°0Z A %5°81 %00 €0  S8/12/€
seA ST°¢€ S €1 A %0°€1 sej S°L A %5°81 %00 20  $8/0Z/¢
sa - Lzt A %0°€1 seA 1°L Azsst 00 10 S8/61/¢
seA 6€°1 0°9522 rudd 0°900Z - o= audd 0L15 00 9  58/9Z/¢
seA 20°0- 2*6122 Aawdd 0°9002 - P~ Audd 0£1S (v4) S0  SB8/SZ/E
S8\ €0°0- = 6'812z  Awdd 0°900Z SseA. 0¥ = awdd LIS 00  ¥0  S8/22/F
1§ 980~ 0° 1022 audd 0°9002  SOA LS audd 0L1§ (19] €0  S8/1Z/€
se\ £r°0 1°6€22 audd 0°900Z s 9°'9 Audd 0/1§ 09 Z0  S8/0Z/¢
so - 6'6122 audd 0°000Z  SOA 6°2 audd 0L15 00. 10 S8/61/¢
o= omn o o o o A %0°1Z % 9  S8/9Z/€
1§ 0Z°0- 8°6 A %€°6 p=" P~ A %0°12 Mc S0  $8/SC/¢€
nSO) 6Z*0- 8°6 A ¥£°8 so) o1°0- A %0°12 0 ¥0  S8/7Z/¢
SeA 1L°0 " 6°6 A %€°6 seA Z1°0 A %0°12 o €0  SB/12/€
seA 00°0 8°6 . A%E'6 sej £5°0- A %0°12 %9 Z0  $8/02/¢
SeA - . 8°6 A %€°6 sej LS°0 A %0°12 % 10 S8/61/€
100 % ‘ueey Bupuuny uoizedsiueduo) rovaa;vcoucoo 120 ¢ ¢14l4g UO}1RIIUSDUD) ~ JOjBuUedRy  UNY e3eq
mwwmz wod4 esusdesslq 3ndang anduy mmomz umms:;umcu ndug 150} 1s8j
~PIEPUTIS 30 oeuy FIHId :

SLINS3Y QUVANVLS TOMINOD GNY MOIHO L4IM¥Q 40 AYVHWNS °€-8 Blqel

8-3




*Ase|1ded peooiq 03 enp 10 uny J0) SqR|IRAR BIRP ¥OBYD 1SLJIP DHL ozy

*uoLlouny |ew 4suoL1jpuod seb o3 enp 90 uny Joj B(ge|jRAR BlEp ONg

- °G0 uny jo pus 3e uojidnusip Jomod 03 enp ajqelieAe 10N

"©11s 1501 S}yl Joj UOiR.IIUEDUOD ueaw Buiuunt eyl jo juedsded QT -/+ ULYILM UO}IRJIUSOUOD INdINO SBM R[UB}LJD 90,

*juedded QT =/+ ULYILM 341Jp JUSWNIISUL SPM BLUBLLJD 04

<

‘und 3se3 oyj3 jo pue pue Bujuuibeq eyy 3e :opaogacou=oo
indu} ayz 03 mm:oamo; 3414p JuowNISU} OY) UesMIBq BJUBJSSLP Juedded By} se pauljep St 13}IP a:ms:;amcuc

SOA £2°0 15°¥6 awdd 0°06 seA Gy audd it OHL 90 68/9Z/¢€

SO . 89°Z- ZL 16 audd 0706 soA 0°Z Audd ppp OHL S0  §8/SZ/¢
seA 62°€ 00°86 audd 0°06 seA 81 Audd ppy OHL v0  S8/2/¢€
sep LE'0 0Z°v6 awdd 0°06 ON 5°91 audd pyy oML €0  S8/12/¢
seA Ve € 0L°96 awdd 0° 06 sek 8" Audd pyy OHL Z0  S8/0Z/¢
sop - -~ $9°06 audd 0°06  4-- - audd pyp OHL 10 S8/6l/€
o= o= o=- e o=~ Audd 682 b 9  $8/9Z/€
soA 60°y L°291 audd 0°LST  p-- =" awdd 682 bN S0 S8/SZ/E
SOA 6y €- v 641 awdd 0° /ST OoN §°62 rudd 682 "N v0  S8/2Z/€
seA ¥9°0 9* (ST Audd @° (ST ON 81°02 audd 682 "ON €0  S8/12/€
SOA 62 9°091 Audd 0° /ST ON 60°ST- audd 682 "oN 20  S8/0Z/F
soA - 9'1ST  Awdd 0°fST  sOA 61 rudd 682 oy 10 se/6l/e
100 % ‘ueey Bujpuuny uopjeujuedsuo) uopjedjueduoy 30D ¥ ¢1414Q uojleJIUBIUO) JOjsurdRd uny . 93eq
mwooz wod4 asusuaisiqg 3nding andug mmooz umos:;vmcH andug 3se) 1se|
pITpUTIS D0 Efel:1l{g I W YW (] |

pepniouoy ‘g-g e(qej




for that day. THC was the only gas for which final calibrations had been
completed. As a result, drift check data for 02, co, COZ’ and NO are not
‘available for Run 05.

The quality control gases for this program consisted of mid- range
concentration standards different than those used for instrument ca11brat1on
The QC gases were analyzed immediately after calibration each day to provide
data on day-to-day instrument variability. The acceptance criteria for the
analysis of each QC standard was agreement within + 10 percent of the runn1ng
mean value. This criteria was met for each of the monitored gases on each
test day for which continuous monitoring was performed.

Continuous monitoring data for 02, co, COZ’ and NO were not obta1ned
during Run 06 because the sample gas conditioner had become blocked w1th
hydrocarbon residue deposited during Runs 01-05. As discussed in
Section 6.1.2.6, these instruments require a‘dry gas stream for analysis.
Continuous monitoring data for THC were still collected during Run 06 because
this instrument operates with a wet gas stream with no need for the gas
conditioner. Integrated bag samples analyzed. using the Shimadzu gas
chromatograph were used to devélop mean concemtrat1on data for 02, co, and co
during Run 06. The bag samples were taken dur1ng consecutive 30 minute
intervals. Quality control for the bag samp]e analysis involved dup11cate
analyses of calibration gases immediately before and after sample ana]ys1s
Analysis of the calibration gases was repeated until two consecutive ana1yses
within + 5 percent were obtained. This same criteria of + 5 percent applied
to duplicate analyses required for sample quantification. These criteria were
met for all molecular weight determinations.‘ The continuously monitored THC
data were then averaged over the time period that coincided with the bag
samples (30 minute periods) to provide mean THC concentration values at the
coincidental 02, €O and CO2 data points. ‘

For Runs 01-05 the flue gas molecular weight was calculated using the
average 02 and CO2 values as determined by the continuous monitors. The
continuous monitoring data were used instead of the integrated bag sample data
generated using the gas chromatograph because the CEM data were considered
more reliable for this test site. For Run 06 the flue gas molecular we1ght

was calculated using the bag sampie data because there were no CEM data
available for that run.

2
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8.3 LABORATORY ANALYSES

QA/QC activities were carried out for dioxin/fufan,'precursor, and total
chloride analyses performed on Site WRI-A samples. The dioxin/furan analyses
of MM5 train samples performed by Troika are considered in Section 8.3.1; the
precursor analyses of wire recovery incinerator feed samples performed by
Radian/RTP are considered in Section 8.3.2; and the total chloride analyses
of HC1 train samp]eé performed by Radian/Austin are considered in
Section 8.3.3.

8.3.1 Dioxin/Furan Analyses

Two individual topics related to the dioxin/furan analyses at Site WRI-A
are discussed in this section. Analytical recoveries of labeled surrogate
compounds spiked onto MM5 train samples are reported in‘Section 8.3.1.1.
Sample blank data are reported in Section 8.3.1.2.

8.3.1.1 Surrogate Recoveries of Test Samples

Table 8-4 presents the analytical recovery data reported by Troika for
four isotopically 1labeled surrogate compounds spiked onto the MM5 train
samples. Samples from Runs 03 and 06, which were the first MM5 samples
analyzed, were analyzed in three separate parts. Part A was the liquid
portion from the MM5 sample train, while part B was particulate recovered from
the 1iquid portion. Part C was the XAD-2 and‘particu1ate filter sample. In
general, surrogate recoveries for MM5 samples from Site WRI-A were outside the
Tier 4 target ranges of 50-120 percent for the tetra-chlorinated homologues
and 40-120 percent for the hepta- and octa-ch]oriﬁated homologues. Run 05
(wire and transformer feed) was the only test run for which analytical
recoveries for all surrogates were within the Tier 4 target ranges.

Surrogate recoveries could not be determined or were outside of the
Tier 4 quality assurance ranges for the MM5 samples because of the relatively
large quantities of native CDD and CDF species present in the samples. Since
no measure of extraction method efficiency is available for all of the MM5
samples, it should be noted that the reported analytical results for native
compounds may actually represent lower bounds on the true values.

8.3.1.2 Sample Blanks

Table 8-5 summarizes the analytical results reported by Troika for
internal 1aboratory'b1anks, laboratory fortified quality control (QC) samples,
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TABLE 8-4.

PERCENT SURROGATE RECOVERIES FOR
SITE WRI-A DIOXIN/FURAN ANALYSES

13c : 37

37 13
Cly 12 Cly Ci2
Sample TCDD TCDD Hepta-CDD Octa-CDD
MM5 Train_ Samples :
Wire Feed Only 1 ‘
Run 01 13 80 0 18
Run 02 10 36 0 11
Run 06A 0 NS ¢ 0.2 NS
068 NS. 66 NS 8l .
06C NR NR - NR NR
Wire and Transformer Feed i
Run 03A 0 NS 0 NS
Run 03B NS 76" NS 115
Run 03C NS 54 NS 10
Run 04 5 76 . 20 4
Run 05 92 96 | 53 61
NR = Not reported by Troika
NOTE: Runs 03 and 06 were analyzed in three dlfferent parts. They are

segregated as follows:
A - Liquid portion
B - Particulate from liquid port1on
C - XAD-2 and filter

NS = Surrogate spec1es was not spiked onto th1s portion of the MM5 train.

3-12
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and field recovery blank MM5 train samples. gamples from all test runs were
not analyzed at-the same time. Therefore there were different internal
laboratory blank and laboratory fortified QC samples for Runs 03 and 06 than
for Runs 01, 02, 03 and 04. In general, the surrogate recoveries for t?e
blank samples were within acceptable limits with values ranging from 46 to 106
percent. Comparison of the measured and spiked values for the laboratory
fortified QC samples showed agreement to within + 50 percent for all target
species except the hexa-CDD isomer. The measured value for the hexa-CDD
isomer was approximately 56 percent lower than the spiked value. |
Small but detectable quantities of several dioxin and furan species were
found in the field blank MM5 train. Table 3-6 gives a comparison of tﬁe

dioxin/furan analytical results for the fie]d%b]ank'MMS train and the test run

MM5 trains. The only species which showed any sign of a blanking problem was
"other TCDD" where the blank was 22 percent of the minimum test run value..
Most field blank values were less than one pércent of the minimum test run

value. Overall, the field clean-up procedures were found to be adequateifor

this test site. Emissions.data reported in Section 5.4 are not blank-corrected.

.8.3.2 Precursor Analyses | {
Table 8-7 presents analytical recovery efficiencies for six isotopically

labeled compounds used as surrogates for the target precursor analytes in the
Site WRI-A feed samples. Several of the recoveries are below the 50 percent
objective stated in the Tier 4 QA Project Plan and are below those generé]]y
considered achievable when analyzing. for similar compounds in water or in?MMS
train components. Recoveries of d4-dich10robenzene, bromobiphenyl, and é’, 5,
5’tetra bromobiphenyl for the transformer combustible samples were negligible.
This indicates that the base-neutrals portion of the transformer combustibles
analyses was unsuccessful. Thus, it can be concluded that neither f
chlorobenzenes or PCB’s were successfully analyzed for in these samples. |
8.3.3 Jotal Chloride Analysis *

Total chloride analyses were performed by Radian/Austin on the HC1 train
samples. QA/QC activities include total chloride analysis of field recoVery
blank HC1 train samples and total chloride analysis-of an aliquot of the NaOH
solution used in the sample train impingers.} Chlorides were detected in the
field recovery blank sample trains. The front-half of the train contained
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TABLE 8-6. FIELD BLANK DIOXIN/FURAN DATA FOR SITE WRI-A MM5 SAMPLES

Amount Detected. Nanograms per Train

Isomer/ | Field Blank Minimum Test
Homologue Value Run Value 'Percentagea
Dioxins
2378 TCOD ND ND 0
Other TCDD 0.2 0.9 22
Penta CDD ND ND 0
Hexa CDD ND 7.8 0
Hepta CDD 0.2 70.3 0.3
Octa CDD 0.5 ) 38.8 1.0
Furans
2378 TCDF - ND ’ ND 0
Other TCDF. 0.2 9.8. 2.0
Penta CDF 0.2 13.3 1.5
Hexa CDF - 0.4 10.4 3.8
Hepta CDF 0.5 119.4 0.4
Octa CDF 0.4 68.0 0.7

aPercentage shown is the ratio of the field blank value to the minimum test
run value, expressed as a percentage.
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TABLE 8-7. PERCENT SURROGATE RECOVERIE$ FOR SITE WRI-A FEED SAMPLES!

Penggﬂt Surrogate Recovery

Surrogate Wire Transformer i
Compound Insulation Combustibles | |
d,-dichlorobenzene B ND? i
bromobiphenyl ' 133 { ND . ;
2°, 5, 5’ tetra 3 : .i
bromobipheny1 50 1 ND { ;
dg-phenol ' 52 29 |
d,-2-chlorophenol 80 . 41 %:
i ‘ ‘ |
13Cs-pentachlorophenﬂ 76 64 g

3The base neutrals fractions of this sample could not be analyzed
successfully by GC/MS; the sample was analyzed for total organic
halogen and a chromatographic profile was obtained by gas chroma-
tography using electron capture detection.
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21 mg CL /1iter of sample while the back-half of the blank sample train
contained only 1 mg C1 /liter of sample. The reported concentration and
emission rates are corrected by these blank values. Chlorides were not
detected in the blank NaOH aliquot.
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APPENDIX A-1

MODIFIED METHOD 5 AND
EPA METHODS 1-4 FIELD RESULTS







RADTIA AN S 0O URCE TEST
EP A METHOD 2 -5
(RAW DATA)
PLANT : SITE 06 .
PLANT SITE : ATLANTA , GA.
SAMPLING LOCATION : INCINERATOR OUTLET
TEST # : 06-MM5-01
DATE : 03/19/1985
TEST PERIOD ¢t 1105-1645 (SINGLE PORT TRAVERSE)
PARAMETER VALUE
Sampling time (min.) 340
Barometric Pressure (in.Hg) 29.48
Sampling nozzle diameter (in.) <497
Meter Volume (cu.ft.) 91.26999
Meter Pressure (in.H20) .226
Meter Temperature (F) : 76.2
Stack dimension (sq.in.) 452.,3904
Stack Static Pressure (in.H20) -.01
Stack Moisture Collected (gm) 323.33
Absolute stack pressure(in Hg) 29.47926
_Average stack temperature (F) 1263
Percent CO02 ‘ 11.8
Percent 02 4.4
Percent N2 - . 83.8
Delps Subroutine result 4.1915
DGM Factor 1.004
Pitot Constant .84




RADIAN SOURCE TEST

EPA METHODS 2-35

FINAL RESULT:!
PLANT : SITE 06
PLANT SITE : ATLANTA , GA.
SAMPLING LOCATION : INCINERATOR OUTLET g
TEST # : 06~-MM5-01 §
DATE : 03/19/1985 ;

TEST PERIOD

PARAMETER ' RESULT | ;
Vm(dscf) 88.95685 ; !
Vm(dscm) 2.519258 1 |
Vw gas(scf) ' 15.24501 ‘ 2
Vw gas (scm) 4317387 |
%2 moisture . 14.63027 f
Md . «8536974 i
Mwd 30.064

MW 28.29901 |

Ve (fpm) 625.2756

Vs (mpm) 190.6328 :
Flow(acfm) 1964.366 : ;
Flow(acmm) 55.63084 -
Flow(dscfm) 506.3257 |
Flow(dscmm) 14.33914 5
21 120.5693 ?
2 EA 24.82622

1105-1545 (SINGLE PORT TRAVERSE)

[

Program Revision:1/16/ 84




RADTIAHN S O URCE TEST
EPA METHOD 2-35
(RAW DATA)
PLANT : SITE 06
PLANT SITE ¢ ATLANTA , GA.
SAMPLING LOCATION : INCINERATOR OUTLET
TEST # : 06-MM5-02
DATE : 3/20/85
TEST PERIOD : 1055-1255 / 1400-1600
PARAMETER : VALUE
Sampling time (min.) 240
Barometric Pressure (in.Hg) 29.5
Sampling nozzle diameter (in.) .685
Meter Volume (cu.ft.) 120.638
Meter Pressure (in.H20) .836
Meter Temperature (F) 86.8
Stack dimension (sq.in.) 452.3904
Stack Static Pressure (in.H20) -.01
Stack Moisture Collected (gm) 405.5
Absolute stack pressure(in Hg) 29.49927
Average stack temperature (F) 1303.,041
Percent.C02 . : 13.9 - -
Percent 02 3.7
Percent N2 82.4
Delps Subroutine result 4.500948
DGM Factor 1.004
Pitot Constant .84




RADIAN
EPA MET
FIN L R
PLANT

PLANT SITE
SAMPLING LOCATION
TEST #

DATE -

TEST PERIOD

A

PARAMETER

Vm(dscf)
Vm(dscm)

Vw gas(acf)
Vw gas (scm)
Z moisture
Md

MWd

MW

Vs(£fpm)

Vs (mpm)
Flow(acfm)
Flow(acmm)
Flow(dscfm)
Flow(dscmm)
21

Z EA

[l -l )
e 00 02 o5 v e INO O

URCE TEST

DS 2-35

ULTS

SITE 06

ATLANTA , GA.
INCINERATOR OUTLET
06-MM5~02

3/20/85

1055-1255 / 1400-1600

. RESULT

115.5547
3.27251
19.11933
5414593
14.19674
.8580326
30.372
28.61558
667 .4871
203.5022
2096 .978
59.3864
531.2741
15.04568
111.3155
20.49453

t

|
\

Program Revision:1/16/8!
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I

RAD AN S OURCE TEST
EPA METHOD 2 -5
(RAW DATA)
PLANT : SITE 06
PLANT SITE : ATLANTA , GA.
SAMPLING LOCATION : INCINERATOR OUTLET
TEST # : 06~MM5-03
DATE : 03/21/85

- TEST PERIOD
1000-1230 / 1320-1350 / 1430-1545 / 1610-165

PARAMETER VALUE
Sampling time (min.) 300
Barometric Pressure (in.Hg) 29.05
Sampling nozzle diameter (in.) .685
Meter Volume (cu.ft.) 142.2241
Meter Pressure (in.H20) .7423331
Meter Temperature (F) 71.63
Stack dimension (sq.in.) 452.3904
Stack Static Pressure (in.H20) -.01
Stack Moisture Collected (gm) 514.5301
Absolute stack pressure(in Hg) 29.04926
Average stack temperature (F) 1179.92
Percent CO2 12,3 :
Percent 02 5.2
Percent N2 82.5
Delps Subroutine result 4.09

DGM Factor 1.004
Pitot Constant .84




RADTIAN S O URCE TEST ‘ ;
EPA METHODS 2 - 5 : g
FINAL RESULTS : .
PLANT : SITE 06 ﬁ i
PLANT SITE : ATLANTA , GA. |
SAMPLING LOCATION : INCINERATOR OUTLET 1 !
TEST #° : 06-MM5-03 E
DATE : 03/21/85 |
TEST PERIOD : '

1000-1230 / 1320-1350 / 1430-1545 / 1610-1655 | |

'RESULT

PARAMETER

Vm(dscf) 137.953 5
Vm(dscm) 3.906829 ;
Vw gas(scf) 24.,26009 l
Vw gas (scm) ' .6870458 ;
% moisture ' 14,9557 ;
Md | .8504431 |
MWd 30.176 |
MW 28.355 -
Vs(fpm) 614.0261

Vs (mpm) 187.2031

Flow(acfm) 0 1929.024 f
Flow(acmm) . 54.62997 .
Flow(dscfm) ' 512.8233 :
Flow(dscmm) 14.52315 ‘

21 110.1387 f
2 EA 31.36309

Program Revision:1/16/8
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RADTIA AN S 0O URCE TEST
EP A METHUOD 2 -5
(RAW DATA)
PLANT : SITE 06
PLANT SITE ¢ ATLANTA , GA.
SAMPLING LOCATION : INCINERATOR OUTLET
TEST # : 06-MMS5-04
DATE : 03/22/85 - -
TEST PERIOD : 1152-1352 / 1500-1700
PARAMETER ’ VALUE
Sampling time (min.) 240
Barometric Pressure (in.Hg) 28.95
Sampling nozzle diameter (in.) .685
Meter Volume (cu.ft.) 118.497
Meter Pressure (in.H20) .8164583
Meter Temperature (F) 70.07
Stack dimension (sq.in.) 452.3904
Stack Static Pressure (in.H20) -.01
Stack Moisture Collected (gm) . 422.,5
Absolute stack pressure(in Hg) 28.94927
Average stack temperature (F) 1232.917.
Percent CO2 ' 10.2
Percent 02 6.8
Percent N2 83
Delps Subroutine result 4.339637
DGM Factor 1.004
Pitot Constant .84
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RADTIAN s
EPA METH
FINAL R E
PLANT
PLANT SITE
SAMPLING LOCATION
TEST #
DATE

TEST PERIOD

PARAMETER

Vm(dscf)
Vvm(dsem)

Vw gas(scf)
Vw gas (scm)
2 moisture
Md

MWd

MW
Vs(fpm)

Vs (mpm)
Flow(acfm)
Flow(acmm)
Flow(dscfm)
Flow(dscmm)
x1

Z EA

0 o8 00 30 st 0 IN OO

URCE TEST
D S 2 -5

ULTS

SITE 06

ATLANTA , GA,
INCINERATOR OUTLET
06-MM5-04

03/22/85

1152-1352 / 1500-1700

"RESULT

A-12

114.9022
3.254031
19.92088
5641591
14.77557
«8522443
29.904

28.14512
655.057

199.7125
2057 .927
58.28049
529.2591
14.98862
111.1083
44.99736

Program Revision:1/16/ 84




RADTIA AN S O URGCE TEST
EP A M ETHUOD 2 -5
(RAW DATA)
PLANT : SITE 06
PLANT SITE : ATLANTA , GA.
SAMPLING LOCATION : INCINERATOR OUTLET
TEST # : 06-MM5-05
DATE : 03/25/1985
TEST PERIOD : 1105-1305 / 1430-1630
PARAMETER VALUE
Sampling time (min.) 240
Barometric Pressure (in.Hg) 29.55
Sampling nozzle diameter (in.) .685
Meter Volume {(cu.ft.) 126.178
Meter Pressure (in.H20) . 942
Meter Temperature (F) 81.03
Stack dimension (sq.in.) 452.3904
Stack Static Pressure (in.H20) -.01
Stack Moisture Collected (gm) 366.8
Absolute stack pressure(in Hg) 29.54926
Average stack temperature (F) 1204.04
Percent CO2 9.2
Percent 02 10.3
- Percent N2 80.5
Delps Subroutine result 4.8709
DGM Factor 1.004
Pitot Constant ) .84
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R I AN
E M E
L

=
0 40 40 00 0 e DO O

AD
P A T
FIN R
PLANT
PLANT SITE
SAMPLING LOCATION
TEST #
DATE
TEST PERIOD

A

PARAMETER

Vm(dscf)

VYm(dscm)

Vw gas(sgcf)

Vw gas (scm)

Z moisture

Md

MWd

MW

Vs(£fpm)

Vs (mpm)

Flow(acfm)
. Flow(acmm)

Flow(dscfm)

Flow(dscum)

21

Z EA

URCE TEST 7 %

DS 2-35 . i
ULT 8 ! {
SITE 06

ATLANTA , GA.
INCINERATOR OUTLET ;
06-MM5--05 : 5
03/25/1985 . ‘

1105~1305 / 1430-1630

'RESULT ' | !

122.3891 : §
3.466058 |
17.29462

.4897837

12.38128

.8761872

29.884

28.41261

724.3131

' 220.8272

2275.502

64.44223

624.7833

17.69386

100.2536

94.04676

Program Revision:1/16/848
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RADIA AN S OURCE TEST.
EPA M ETHUOD 2 -5
(RAW DATA)
PLANT . : : SITE 06
PLANT SITE ¢+ ATLANTA , GA.
SAMPLING LOCATION : INCINERATOR OUTLET
TEST # : 06-MM5-06
DATE : 03/26/1985
TEST PERIOD . : 1220-1420 / 1455-1655
PARAMETER VALUE
Sampling time (min.) - 240
Barometric Pressure (in.Hg) 29.51
Sampling nozzle diameter (in.) .685
Meter Volume (cu.ft.) 119,283
Meter Pressure (in.H20) .791
Meter Temperature (F) 87.16001
Stack dimension (sq.in.) 452.3904
Stack Static Pressure (in.H20) -.01
Stack Moisture Collected (gm) 316.2
Absolute stack pressure(in Hg) 29.50927
Average stack temperature (F) 1308
Percent CO02 7.7
" Percent 02 . 8.899999
Percent N2 : 83.4
" Delps Subroutine result 4,6224
DGM Factor 1.004

Pitot Constant .84
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R 1 N
E E

0
e 08 00 08 0 e N O O

ADIA
PA MET

FINAL R

PLANT

PLANT SITE

SAMPLING LOCATION

TEST #

DATE

TEST PERIOD

PARAMETER

Vm(dscf)
Vm(dscm)

Vw gas(scf)
Vw gas (scm)
2 moisture
Md
" MWd

MW

Vs (fpm)

Vs (mpm)
Flow(acfm)
Flow(acmm)
Flow(dscfm)
Flow(dscmm)
2 I

2 EA

URCIE
D S y
ULTS$
SITE 06
ATLANTA

, GA.

INCINERATOR OUTLET
06-MM5-06

03/26/1985 :
1220~-1420 / 1455-1655 : !

'RESULT

A-16

114.2075
3.234356
14.90883
4222181
11.54682
.8845318
29.588

28.24996
689.8033
210.3059

2167.086 -

61.37187
564.5963
15.98937
103.5245
67.84776

|
l
|
|

Program Revision:1/16/8




APPENDIX A-2
CONTINUOUS EMISSION MONITORING RESULTS
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CEMS DATA - SITE @& - TEST 1

e FACTOR e NORMALIZED / CORRECTED DATA - WITH ACTUAL 02 »
) FOR 3% 02 e

- NORMALIZATION Lad

»e QF »

e OTHER PROCESS *® TIME 02 co co2 NOX THC
- GASES s (%2V) (PPMV) [¥A%] (PPMV) (PPMV)
- LX) QR3I4A02 @ 3402 @3202 @ 3% 42
»% WEMTMTR I E 2 2

»e 1.,0932 - 1120 4.5 3914.1 12.6 61.7

P 2.9734 » 112% 2.5 6042.4 13.3 37.5

-4 3.9948 e 1130 2.9 6188.7 13.3 37.0 210.9
- 2.9718 - 113S 2.5  5@29.7 13.1 38.1 188.8
e 2.9717 IS 1142 2.5  6035.3 13.2 33.7 122.8
- 1.2329 e 1145 3.5  b424.4 14.6 4.4 &%5.7
(22 2.9841 - : 115 2.7 b114.9 14.1 38,4 47.9
- 2.8961 » 1155 @.9 4724.0 11.0 7.3 14.8
e 1.@336 - 1200 3.6 43@.3 11.1 0.8 3.6
- 1.1a22 » 1205 4.7 148.73 11.@ 7&.7 3.4
e 1.0845 - 1212 4.4 271.4 11.7 74.1 3.2
e 1.1@33 e 1215 4.7 587.6 11.5 &49.2 3.6
»e 1.1592 - 122 5.5 119.3 11.4 79.1 3.6
4 1.4011 - 1225 9.1 132.2 11.1 96.9 4.3
% 1.49456 - 270 8.9 109.2 11.6 113.4 4.5
.- 1.46342 - 1235 9.9 114.8 11.7 129.1 4.6
- L 1.8516 L e 124@ 11.2 189.46 11.5 103.5 S.1
e 1.3446% - 1245 3.8 I377.4 11.8 s4.8 2.9
. 2.9%38 »e 125@ 2.1 £939.2 14.2 80.9 16.2
L2 1.017% e 1255 3.3 6337.2 15.5 115.4 71.9
- 1.0@65 L2 1300 3.1 62469.8 15.3 1@3.4 87.2
»e 1.0@s4 »e 1303 3.1 42%5@.4 14.7 185.3 61.9
e 3.9654 - 1310 2.4 6016.1 12.6 97.8 78.4
- ?d.9842 e 1315 2.7 1523.2 11.5 S51.5 18.5
% 1.0%69 L] 1320 4.2 139.6 11.8 52.5 6.3
» 1.8771 - 13228 4.3 94.5 11.7 b61.3 2.8
L 23 2.9787 - 1338 2.6 2277.5 11.9 86.2 2.5
e a.9571 e 1333 2.2  s270.7 11.9 78.56 2.4
(2] 3.9936 - 1340 2.9 56198.7 14,9 197.8 12.1
»e @.988% L4 1345 2.8° 6168.1 15.1 182.5 2.4
- ‘1.2109 - 1258 3.2  s3Ze8.7 14.7 103.8 s1.8
e 1.02174 e 1355 3.3 1547.0 11.2 - 49.9 79.9
™ .2617 e 1400 6.7 79.6 11.1 88.2 sa.1
- 1.894@ e 1429 11.5 1.7 11.8 175.7 4.4
e 1.5200 e 1312 9.1 622.2 12.0 87.9 3.5
- 1.2@26 - 1415 .2 4431.2 11.8 59.7 2.2
e 0.967% »= 1420 2.4 2248.1 11.8 8.2 2.2
Led 1.0157 - 1425 3.3 158.7 11.6 59.7 11.3
e 1.23%4 e 1430 3.6 348.7 11.7 %54.8 14.0
e Q.9682 - 143S 2.4 21@9.8 11.7 5@.1 2.2
- 2.9136 - 1440 1.3 3@74.8 12.2 &63.56 2.0
- 2.9839 L2 1443 2.7 6147.2 15.1 8g.2 2.2
e 2.9791 e 14508 2.6 6123.9 14,8 =8.9 13.39
*e 2.987s% - 145% $ 2.8 6177.7 14.9 40.8 $9.3
- Q. 9866 - 1528 2.8 6173.1 14.56 73.4 5.0
- 2.9882 s L1%es 2.8 4184.2 14.6 47.8 59,5
- 1.0233 - 1518 3.1 6279.8 14.7 48.4 28.2
- 1.@8473 (23 1513 3.8 593.0 1.1 63.1 49.3
- . 3821 »e 152 7.2 111.8 11.0 100.6 5.7
»-e 1.48@9 - 1523 18.3 112.6 18.9 - 129.46 S4.3
- 1.919% - 1538 t1.8 97.8 11.1 198.4 3.7
e ‘1. 1844 - 1535 s.8 2447.1 12.3 72.8 2.1
- 1.178% - 154@ S.7 7384.9 17.3 133.2 2.1
- 1.2273 - 1545 6.3 7322.3 14.4 99.¢ 2.0
NO. PTS. 54 NQ. PTS. sS4 4 =4 =4 52
MEAN 1.1276 MEAN 4.4 3I343.8 12.7 77.4 32.5
STD. DEV. 2.3 STD. DEV. 2.7 275t.1 1.6 34.6 43,3

* CO0, C02, NOX and THC valums are corrected ta 3% 02,
To obtain actual measurad values, divide valuesin the
table by the corresponding naormalization factor.
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CEMS DATA — SITE Q@& ~ TEST 2 - \

i ' |

- FACTOR »e NORMALIZED / CORRECTED DATA — WITH ACTUAL 02 = i

. FOR 3% 02 »e 1 ‘ .

e NORMALIZATION *n ‘

e aF »¥ ' M :

e OTHER PROCESS - TIME o2 co co2 NOX THC ) . i

.. GASES e (ZV) (PPMV) [¢AD] (PPMV) (PPMV) . ;

.. P @ 3% 02 @3%Z02 a3%202 &3% 02 !

> 0 2 »N ‘ i

-0 - , i

.o a.9840 - 9IS 2.7 4&304.1 16.5 146.6 '

P 0.9456 e 949 2.0 %944.8 14.8 121.7

'Y 3.9174 [T 945 1.4 4994.8 1.2 75.3 = i

.o 1.8@49 e 950 I.1 3I@Ts.4 12.6 7641 .

[T 2. 9%02 » %S 2.1 628.1 13.8 77.3 .

. 1.2631 - 1022 4.1 1@1.9 12.7 95.6 . !

e 1.2710 e 1205 &.8 75.3 13.2 128.4

. 1.4743 e 1010 8.8 13.2 152.9 ‘

.. 1.4734 e 1015 18.2 13.4 174.3 '

.. 1.8920 *» 1029 11.4 97.5 13.5 198.4 :

e 1.4649 - 1025 10.1 403.7 13,3 117.0

e 1.026% - 1030 T.5  1780.1. 13.4 53.8 i

e 2.892% - 1235 2.8 S5%62.7 14.2 79.6

. 9.9@90 - 124 1.2 3377.& 13.8 63.2 : :

»e 2.9912 e 1043 2.8 834.0 13.3 46.5 !

L) 0.9271 e 10%@ 1.4 4802.4 14.9 a4.2 ' !

e . 2.9739 - 1053 2.5 6148.4 17.1 98.9 |

- 1.002% - 1100 Z.8  6193.7 16.2 8.9 :

' @.878S - tias 3.5 S%31.%6 12.8 86.9 ;

e 9.9323 - 111Q 1.7 S4@3.3 12.8 52.2 !

*e 0.9453 e 1115 2.8 3I313.3 13.2 50.4

+e a.ga%8 - 1120 @.7 4%67.9 12.7 47.9 . |

e Q.9517 - 1125 2.1 1598.5 11.7 43.6 ' ]

23 1.1362 »n 1179 S.1 I14.4 12.6 75.4 !

.. 1.3893 »a 1135 8.9 366.5 12.9 114.6 |

.. 1.9301 - 1140 1.6 493.7 13.9 146.3 i

. 0.977% »» 1145 2.6 5%49.@ 16.9 108.2 |

s B.9732 e 11%@ 2.5 5092.9 17.0 118.@ 204.2 i

.. A. 9743 *s 1155 2.5  4087.4 16.3 98.4 &8.9 !

e 8.9728 »s 1200 2.5 6@77.9 16.8 93.7 102.8 !

. a.9740 s 120S 2.5 &081.5% 16.7 9Q.7 171.7 ‘ |
¢ ”n a.94897 s 1218 2.9 5918.3 15.4 183.1 5.9 : !

. a.9%517 »e 1215 2.1  5931.7 15.9 112.3 ‘ '

»e 3.9714 »e 1220 2.5  6@49.8 16.5 1@2.9

.. @.8716 »e 122 @.3 S110.4 12.8 &63.2 ;

- Q.912% - 1238 . 1.3 731.4 12.4 49.4 744.4 :

.. 1.1379 - 1235 5.2 192.4 12.6 78.9 1978.3 ‘ !

- 1.2053 »e 124Q 5.0 19%.6 12.7 183.8 2249.8 :

[ 1.3479 - 1245 7.4 198.7 12.4 118, 12883.2

o 1.8974 »e 12958 9.7 233%5.3 14.1 142.5  1006.0

e 2.9919 - 125% 2.7 &@73.@ 17.8 127.7 578.3

. QA.974S - 1328 2.5 6028.0 17.8 96.4 343.9

. 2.9615% e 1305 2.3  5769.3 13.6 a3.8 834.4

.. @.8a7@ P 1212 @.7 4799.3 13.2 8%.4 1245.7

.. a.9981 - 1315 3.0 6@88.3 15.9 163.6 342.6

.o ?.9761 - 1320 2b&  4814.9 16.1 112,9 22.% .

. 3.9738 T e 1323 2.5 5997.6 14.1 - S0.3 2.4 ‘ :

PYs e.97%a - 1332 2.%  6Q08.2 14.3 a44.7 |

P 0.993a »e 1338 2.9  &1@5.9 16.5 118.4 i

. 2.9754 we 1340 2.8 S992.% 16.2 46,4 [

‘e B. 9475 - i 1348 2.4 I%42.2 13.7 24,7 438.9 : '

.. 1.2272 . 1358 3.1 170.3 12.@ 80.4 1184.3 s

. 1.1893 e 1358 5.9 174.9 12.2 118.7 98,9 ‘ I

e 1.3223 e 1400 7.3 177.6 12.6 136.3 523.0 ‘ '

.o 1.3937 5 140 8.1 1864.% 11.9 1346.9 477.2 . ‘

.o 1.453@ - 1410 8.6 206.9 12.5 151.1 1305.8

.o 1.14%7 s 1413 S.3  1864.9 13.8 85.%  1927.@

.. 2.8939 - 1420 2.9 4418.2 13.5 58.0 509.2

PN ?.9458 - i 1425 2.8 4a913.1 13.0 64.7  1912.S ‘

e a.98927 e 1432 2.7 5984.6 17.1 159.9  1241.1

. 0.975% »e 1433 2.6 5937.7 18.6 89.8 809.3

e a.9848 - 1440 2.7 5989.3 16.0 36,3 188.9

. 3.9978 »s 1448 2.9 6@%8.4 16.8 215.4 8.5

Lo a.98%8 e 14%0 2.7 S968%.2 16.53 174.1 3.9

had 1.0415 »e 145% 3.7 S628.5 13.6 169.3 3.4

. Q.977% - 1500 2.6 5927.3 16.1 243.7 2.8

Lad Q. 9799 »e . 152Ss 2.6 5934.3 16.6 58.3 3.2

NO. PTS. &7 NO. PTS. &7 &3 &7 &7 za

MEAN 1.8797 . MEAN 3.7 3846.9 14.4 121.2 653.7

STD. DEV. Q.2 STD. DEV. 2.8 2463.5 1.8 44.9 615.6

+ CO0, CO2 NOX and THC values are corrected to 3% 02.
To obtain actual measured values, divide values in the
table by the corresponding narmalization factar.
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S

CEMS DATA - SITE @6 - TEST 3

* FACTOR » NORMALIZED / CORRECTED DATA - WITH ACTUAL @2 »
- FOR 3% Q2 -
*4 NORMALIZATION e
» »
- OTHER PROCESS » " TIME o2 co coz2 NQX THC
- GASES *% (¥A ] (PPMV) [¢A"S ) (PPMV) (PPMV)
- b . @ 3202 a@34202 43202 e 3% 02
*8 WA MMM MR »
* % »%
Ll . @.8621 % . 1023 Q.1 571341 11.¢ 2.6 3@.1 .
% @.87461 - 13 3.5 534.@ . 19.4 13.3 32.35 h
* 1.2209 fodd ‘1235 S.4 279.9 11.5 62.3 3.7
- @.975e * 1Q4@ 2.5 3741.4 11.2 16.2 1.9
4 Q.9473 e 1245 2.2 I931.2 11.2 14.7 19.6
b Q.9253 bid 105@ 1.8 4475.2 12.02 27.8 83.3
*e 8.3401 * 1853 18.89 45546.2 14,46 171.5 2584.S
»u 1.2193 » 1183 6.2 44Q6.9 12.7 9@.1 0e9.2
» 1.0399 e 11@S 3.7 &732.9 14.7 39.8 88.2
- 1.2454 hdd 111@ 3.8 6151.09 17.8 28.1 1227,
»0 1.2211 faded 1118 3.4 412.8 13. 5 S59.2 1808%9.5
% 1.1237 »e 1122 s.0 284.89 1a.2 81.2 1062. 6
4 - 1.3854 e 1123 8.9 206.2 1.6 111.0 S523.8
% 1.8987 *e 1172 11.5 139.3 11.8 158.2 252.1
>0 1.7695 had 1138 18.8 3388.2 14.5 7.9 83.1
»% : 1.2137 »% 1140 6.2 77353.9 17.3 44.1 18.35 -
% 1.0813 » 11435 4.3 7818.5 18.6 41.3 7.8
L 1.2691 e 1152 4.2 &941.1 135.8 41.1 1486.7
* 1.18Z8 % 1155 4.7 7146%9.2 16.5 42.5 1744, 46
* 1.983383 bdd 1202 3.6 &727.2 15.4 8.7 I294.2
» 1.2358 » 12@3 3.6 6731.3 15.3 361 3300.9
* 1.129@ - 1218 s.a 7339.4 17.2 43.4 3604.1
»n 1.18356 *% 1215 4.7 7189.8 16.8 42.7 3536.0
- 1.1@38 b 1220 4.7 7180.4 17.1 42.4 3535.2

T oas 1.0482 *u 1235 3.8 682@.8 146.9 36.7 3362.5
»u 1.2449 b 1232 3.8 &814.46 16.9 39.5 3362.4
% 1.8694 »n 1238 4.2 &963.2 17.3 43.7 2681.1 .
. Q.9734 »% 1240 2.5 S144.8 13.8 20.2 2098. 1 "
L ad @.97@% *e 1245 2.5 294.8 11.2 38.9 1531.1
LA 1.219e » 1250 8.2 191.4 11.¢ 65.89 1949.6 - - .
8 1.3513 *% 1283 7.7 299.8 11.2 79.2 2288.3
- 1.5724 »e 13220 ?.5 277.1 18.8 89.7 982.3
» 1.7061 bl 1385 10.4 288.9 11.4 114.2 I34.3
»4 1.359%59 e 13712 7 314.@ 10.46 ?3.4 112.3

- 1.8278 % 1318 3.4 S148.7 14,2 74.3 35.4
* 1.2244 » 1322 3.1 &197.7 13.1 S5S.2 22.8
L 1.33555 e 1325 2.9 £894.4 1S5.4 44.3 16.9
bl d 1.1269 » 1332 S.8 7342.8 16.Q2 43.4 15.5
* 1.8675 td 1333 4.1 &977.5 15.4 43.4 326.2
e 1.8677 »e 134@ 4.1 &£98@8.7 15.3 43.3 398.9
> 1.018% »u 1345 3.3 &661.0 13.48 55.4 S74.4
e @.9233 e 1352 1.5 2708.4& 1a.8 2Q.9 2TB1.1
i 3.9%32 * 1355 2.1 b69.0 9.9 2.4 2798.8
% 1.2017 *% 14Q@ &.3 *53.7 10.46 5.4 2443.1
e 1.34358 LA d 1483 7.6 27S.1 13.8 57.7 1752.2
e 1.4618% e 1318 2.9 297.7 1.7 111.7  1202.8
b 1.1420 hid 1413 S.2 &729.9 16.4 37.5 3ga.8
» 1.2991Q2 - 1420 4.5 7158. 16.7 46.8 149.9
> 1.1383 »% 1425 S.1 7722.1 14.9 42.8 6.3
> 1.9334 - 1430 3.9 6918.3 135.8 41.2 3%5.5
*% 1.@491 » 1433 3.8 4883.3 15.7 36.9 16.9
Lad 1.9733 »% 1349 4.2 - 7044.53 16.1 38.1 298.1
* 1.2944 > 1445 4.5 7184.3 16.3 18.5 1863.9
e 1.99@3 »4 1458 4.3 7160.7 16.3 38.3 3155.4 . oo -
- 1.34662 - 1455 7.8 2975.4 18.2 Sa.a 4373. 4
e 1.2878 » 1520 7.8 8463.2 17.6 46.3 4320.9
i 1.344Q » 1505 7.6 834&67.1 14.3 44.6 43514. 48
g 1.2854 »% 15i@ 7.2 8452.4 17.8 &2.4 432%8.9
- 1.2763 » 1513 &.9 8939%.7 17.8 g1.2 4272.9
NO. PTS. 4 . NgQ. PTS. 39 59 S9 Se S9
MEAN 1.2843 MEAN S.2 4823.5 14,1 352.4 1474,2
STD. DEV. 1.2 N STD. DEV. 3.2

3a31.8 2.6 32.9 1486.1

+ CO, CO2, NOX and THC ‘values are corrected to 3% 02.
Ta obtain actual measured values, divide values in the
table by the corresponding normalization factor.
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CEMS DATA - SITE @6 - TEST 4

.. FACTOR - . NORMALIZED / CORRECTED DATA - WITH ACTUAL 02 °#

- FOR 3% Q2 *n

»e NORMALIZATION -

Py = » ! -

»e OTHER PROCESS »e TIME 2 co . co2 NOX THC ‘ i
- GASES P (ZV) (PPMV) () (PPMV) (PFMV) i !
.. .- @ 3% 02 @35202 @3%o2 a3%02 ‘

.. T »E 2 X |
e e ' !
- @.8928 e 1025 2.6 3I510.6 11.5 191.8 145.5 !
e Q.89%6 »a 1232 2.9 2894.9 11.5 193.5 237.7 : !
e 2.9405 : - 1235 1.9 3208.8 11.7 116.6 445%5.1 : i
.. @.89737 L 1249 2.4 5393.S 11.5 1208.5 38%.5° ;
e @.8814 »» 1245 8.6 4107.%6 11.3 181.4 29%5.9 3 !
113 @.998a ™ 1250 2.8 627.9 " 9.8 88.4 54@.7 ;

.s 1.@933 - 1158 4.%  7029.6 15.1 187.2 ) :
e 1.0408 - 1155 4.8 6827.3 "14.48 193.2 : 1
.. 1.2881 = 1200 4,4 4$997.5% 13,7 151.5 ‘ i
.o 1.1193 e 120% 4.9 7189.9 14.7 189.5 2.3 ‘ !
*e 1.1401 - 1212 5.2  7326.4 14.5 186.0 644,73 : |
.. 1.1921 e 1215 8.9 75463.4 15.4 185.8 2870.2 ’ i
. 1.1822 - 1220 S.8  74@2.1 18,7 169.4 3483.4 ‘ :
[Ys 1.2129 - 122 4.1 78@2.2 116.@ 134.9 3.3 ‘ |
e 1.2632 - 12308 4.1 293%5.4 11.4 61.4 574.3 : ;
»e 1.17337 - 1233 s.1 214.5 11.t %8.6 1%68.2

2] . 1.2233 »e 1230 8.3 213, % 11.1 29.6 1315%5.@ :

- 1.3254 »e 1245 7.4 249.9 11.1 100.@ 951.1 < ;
.. 1.406S5 - 1250 8.2 296.7 11.3 189.9 485,73

. 1.45386 e hEL] 8.5 297.7 11.3 118.2 2409.1

.. 1.5183 s 1508 9.1 282.8 1.3 123,14 99.8

e 1.6392 - 1305 10.0 I28.7 10.8 124.6 62.8 :
e 1.6108 e 1310 2.8 331.9 11.48 133.7 47.4 !
e 1.6223 »e 1315 9.9 288.9 l'11.3 136.3 43.4 : :
. 1.6821 - 1320 10.3 2%6.% T11.1 138.2 42.8 : [
e 1.8212 - 1325 11.t 40a@.4 “11.3 151.2 87.4 i
. 1.8864 e 1330 11.2 400.7 11.2 155.9 44,9 '
e 1.9267 - 1333 11.4 I14.2 11.@ 172.7 49.3 ‘ .

»e 1.9882 e 13532 11.9 422.3 1.7 201.8 - 48.8 '

.o 2.1881 e 1345 12.7 418.46 1@.3 194.1 59.1 |
e 2.3791 - 1352 13.4 491.8 |  18.6 220.3 59.2 \ < B
. 2.@480 - 13535 12.2 sez.e 12.9 182.7 53.6 . : 5
.. 1.1@%7 »e 1400 4.7 &944.4 14.8 126.7 28.2 ]
. 1.1280 - 1405 5.0 7307.7 15.3 144.4 27.1 i
e 1.9948 e 1318 4.6 7@95.1% 15.2 132.5 26.7 !
e 1.@881 o 1415 4.4 70%3.4 14.7 13%9.46 26.2 . !
.o 1.1438 e 1420 5.2 7417.a 14.4 1%52.0 28.8 X
. 1.2521 - 1423 &.6 8122.8 14.5 148.2 2a.8

e 2211 - 1438 7.4 8573.& 15.9 162.7 357.2

re 1.3742 - 1433 7.9 8933.2 1%.4 146.5 747.5

2 1.3%28 e 1440 7.7 8782.89 15.2 151.3 847.8

e 1.4837 » 1445 8.8 9438.7 L 16.3 162.2 1e@e.3

.o 1.4438 - 1452 8.5 9383.2 16,1 144.1 936.7

.. 1.299% ) 1455 7.1 8348.3 15.2 102.6 2%@7.6 . , f
.o 1.2337 e 152 6.4 1968.5 11.2 82.4 3750.8 : [
.o 1.1717 - 15@s 5.5 148.1 11.4 97.5  4@99.2 :

.. 1.2841 »-» 15108 7.0 107.9 11.3 189.8 %761.3 ‘
NO. PTS. a7 NO. PTS. 47 87 © &7 57 a4 :

MEAN 1.3448 MEAN 4.8 1972.3 ‘12.8 134.8 802.4 . i
STD. DEV. a.s STD. DEV. 3.3 3I%21.6 - 2.8 39.% 1288.9 /

* €O, CO2, NOX and THC values are corrected to 3% 02.
To abtain actual measured values, divide values in the
tabie by the corresponding narmalization factaor.” -
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CEMS DATA - SITE @b - TEST S

»» FACTOR e NORMALIZED / CORRECTED DATA - WITH ACTUAL 02
» FOR 3% 02 i :

i NORMALIZATION »

»% QF %

e OTHER PROCESS - TIME Q2 ca caz NOX THC
» GASES % (7Z¥) (PPMV) (ZV) (PPMV) (FPMV)
- »% @ 3% 02 @ 3% 02 Q3% 02 a@3%02
»8 EWBBBVRR R RN *&

» % e

e T.7103 hd 9% 15.5 102.2 11.9 178.9 |

- 3.0938 »n 955 15.1 112.8 11.8 156.3

4 ‘2.6110 e 1200 14,9 104.3 12.1 105.3

* 1.8661 et 105 11.2 1581.8 12.3 74.8

* % 1.5613 »% 1013 ?.4 7541.2 14.6 7@.1

* 1.4491 *4 1915 18.2 1@881.7 19.1 123.6 33.3
- 1.4446 Lad 102a 8.5 9421.1 15.Q 735.4 225.4
hdad 1.5569 had 1825 7.4 100I23.7 15.9 83.7 880.4
e 1.8353 e 123Q 11.1 11965.4 19.9 145.9 926.8
»e 1.5711 i 133S ?.5 10242.8 18.4 1832.2 419.2
*% 1.7783 % 1840 10.8 11593.9 18.7 174.2 S5&5.3
> 1.6180 hid 1045 9.8 1@3548.7 18.8 164.4 1498.4
g 1.4173 »8 1050 8.3 79468.1 14.4 81.@ 14946.2
i 1.77@3 » 1255 1.8 277.4 12.9 128.8 2474.0
- 2.20%8 bt 1100 12.8 13.0 161.1 &67%9.7
ol 2.31@3 - 1123 13.2 13.2 182.0@ 214.5
i . 2.8336 i 1110 12.2 67635.2 19.1 293.9 35@.7
* 1.5846 - 1119 9.2 9822.7 20.1 367.1 12.3
»e 1.4149 Ao d 1120 9.3 9238.0 . 19.6 345.4 S.4
i d 1.5872 bad 1125 ?.4 10348.0 20.5 3I2T.S 65.2
Lo d 1.5873 »e 1130 9.6 12348,9 20.1 338.9 536.8
i 1.5445 »e 1139 ?.3 1Q@746.73 19.9 I13.7 213.1
e 1.4948 e 1140 8.9 974%. 6 19.5 339.8 113.5
e 1.5995 b 1145 .7 10428.4 19.9 349.4 24.0
e 1.8421 e 115@ 11.2 12009.9 2@.8 345.0 29.3
had 1.73@8 * 11335 19.6 11284.4 28.7 274.0 179.@
» 1.686%9 » 1209 ?.8 10476.56 20.1 242.0 167.5
g 1.8712 » 1205 11.3 11461.0 19.5 224.6 5I8.1
» 1.4171 > 1210 ?.8 1@8542.7 28.56 178.8 1173.9
b d 1.35395 »# 1215 F.3 18036.8 17.4 123.5 999.8
had 1.4480 *e 1220 8.5 88463. 6 13.4 73.9 1500.4
»% 1.5129 had 1223 F.1 4244.3 14.8 Q.9 1646.7
hdd 1.3917 i 1239 8.8 ara.7 14.0 99.4 ?75.8
hodad 1.59246 b 1235 9.7 14.1 121.8 752.@
- 1.4812 » 1248 8.8 13.7 131.5 492.9
- 1.3322 hdd 1245 7.4 13.4 148.9 1546.6
i 1.3824 » 125@ 8.3 13.3 163.9 38.4
bt 1.46571 »e i 19.1 13.7 175.3 11.2
bt d 1.8146 » 1300 11.2 13.9 181:89 8.9
- 1.464%4 - 130% 13.2 13.9 181.6 7.1
e 1.5591 e 1318 ?.4 14.1 17%.@ 5.2
b 1.4964 * 1318 8.9 13.9 178.2 2.6
- 1.3580@ »% 13209 7.7 13.5 182.2 4.2
»% 1.4718 - 1328 8.7 13.5 190.2 4.0
- “1.7132 e 1332 18,5 13.4 192.8 z.8
- 1.6Q%7 e 13338 %.8 13.46 192.9 2.6
- 1.5962 » 1340 .7 13.1 189.8 2.7
»e 1.7743 had 1343 19.8 13.5 201.3 4.5
hdad 1.5641 e 1350 9.3 13.4 199.4 3.7
- 1.2793 -e 1355 6.9 13.3 159.1 1.8
hd 1.4541 » 148 8.4 13.7 175.2 3.7
dad 1.5408 g 14@3 ?.4 13.6 176.1° 3.9
b 1.5841 > 14102 .6 13.7 | 19@.7 13.@
» 1.8928 » 1415 11.4 13.6 29e.2 8.9
- 1.9%538 - .1428 11.7 15.5 218.7 5.9
»» 2.4507 - 1423 13.6 11.7 186.6 8.8
had 2.2014 e 1430 12.8 14.@ 220.9 8.9
- 2.0729 - 1435 12.3 13.8 238.5 7.9
i 3.14682 »e 1440 15.2 9.6 199.8 12.6
NO. PTS. 59 NQ. PTS. 59 Il $9 59 sS4
MEAN 1.7568 MEAN 10.3 8@17.8 15.4 189.9 355.9
STD. DEV. 2.4 STD. DEV. 1.9 I991.6 3.a 76.3 349.1

-

CO, CO2, NOX and THC values are corrected to 3% az2.

To obtain actual measuraeq values, divide values :n the
table by the corresponding narmalization factor.
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CEMS DATA - SITE @& — TEST &

Lad . FACTOR *% NORMALIZED / CORRECTED DATA - WITH

A 2] FOR 34 02 *% ACTUAL 02 *
- NORMALIZATION *% '
*% QF *% '
- OTHER PROCESS * TIME 02 Cco coz2 THC ‘
*% GASES *% (7ZV) (PPMV) (V) (PPMV) !
- % a 3.02 @ 3202 & 3IZL 02 a 3402 .
* % U0 2 T W 2 T Y I * % = ! H
e *% i
*4 1.1174 * 1300 4.9 10774.9 11.4 314.2 ' ;
A ad 1.4818 *% 133@ 8.8 193Q.2 12.@ 36.5 : 3
- 2.3772 *% 1400 135.4 132.8 11.7 26.6 ‘ i
b 2.0226 »» 1420 12.1 2901.2 12.2 25.3
*5 1.1139 . * 1500 4.8 12724.4 12.7 147.1 : i
had 1.7922 »% 152Q 13.9 2247.@ 12.6 145.@ !
* . 2988 *e 14002 7.1 16589.8 13.5 307.6 : !
NO. PTS. 7 Ng. PTS. 7 7 7 7
MEAN . 1.4001 MEAN 8.9 &7608.73 11.6 143.2 '
STD. DEV. 2.4 STD. DEV. 3.2 5983.9 a.7 116.6

* CO, C0O2, NOX and THC values are carraected ta 3% O2. ;
To obtain actual measured values, divide values in the
table by the corresponding naormalization factar.
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APPENDIX A-3
HC1 TRAIN RESULTS
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RADTIA AN S O URCE TEST
EPA M ETHOD 2 -5
( RAW DATA)
PLANT : SITE 06
PLANT SITE : ATLANTA , GA.
SAMPLING LOCATION : INCINERATOR OUTLET
TEST # : 06~-HCL-01
DATE : 03/19/1985
TEST PERIOD : 1148-1348
PARAMETER VALUE
Sampling time (min.) 120
Barometric Pressure (in.Hg) 29.48
Sampling nozzle diameter (in.) .485
Meter Volume (cu.ft.) : 44,61
Meter Pressure (in.H20) W4l
Meter Temperature (F) 77.2
Stack dimension (sq.in.) 452.3904
Stack Static Pressure (in.H20) -.01
Stack Moisture Collected (gm) 152
Absolute stack pressure(in Hg) 29.47926
Average stack temperature (F) i 1293.2
Percent CO2 11.8
Percent 02 4.4
Percent N2 83.8
Delps Subroutine result 5.3927
DGM Factor «9945
Pitot Constant .84
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Program Revision:1/16/857

RADIAN S O URCE TEST

EPA METHUODS 2 -5

FINAL RESULTS j . g
PLANT : SITE 06 |
PLANT SITE ATLANTA , GA. : ;
SAMPLING LOCATION : INCINERATOR OUTLET :
TEST # : 06-HCL-01
DATE | : 03/19/1985
TEST PERIOD s 1148-1348 -

PARAMETER RESULT

Vm(dscf) 43.00755 :

Vm(dscm) 1.217974 i

Vw gas(scf) . 7.1668 j E

Vw gas (scm) ' .2029638 5 f

%Z moisture + 14.28379 : '

Md i 8571621 a

MWd ' 30.064

MW _ ' 28.3408 |

Vs(fpm) 803.8736

Vs (mpm) 245.0834

Flow(acfm) 2525.449

Flow(acmm) 71.52072

Flow(dscfm) ' 642.3315

Flow(dscmm) 18.19083

Z1I 136.7098

Z EA 24.82622




Pitot Constant

RADTIAN S OURCE TEST
E P A M ETHOD 2 -5
(RAW DATA)
PLANT : SITE 06
PLANT SITE ¢+ ATLANTA , GA.
SAMPLING LOCATION : INCINERATOR OUTLET
TEST # s 06-HCL-02
DATE : 03/19/1985
TEST PERIOD s 1505-1635
PARAMETER VALUE
Sampling time (min.) 90
Barometric Pressure (in.Hg) 29.48
Sampling nozzle diameter (in.) .485
Meter Volume (cu.ft.) 31.93
Meter Pressure (in.H20) . .38
Meter Temperature (F) 87 .56
Stack dimension (sq.in.) 452.3904
Stack Static Pressure (in.H20) -.01
Stack Moisture-Collected (gm) 102.78
Absolute stack pressure(in Hg) 29.47926
Average stack temperature (F) 1228
- Percent CO02 11.8
Percent 02 4.4
Percent N2 83.8
Delps Subroutine result 5.1184
DGM Factor <9945

.84




RADTIAN S
EPA METH
FINAL R E
PLANT
PLANT SITE
SAMPLING LOCATION
TEST #
DATE

TEST PERIOD

PARAMETER

Vm(dscf)
Vm(dscm)

Vw gas(scf)
Vw gas (scm)
Z moisture
Md

MWd

MW

Vs(fpm)

Vs (mpm)
Flow(acfm)
Flow(acmm)
Flow(dscfm)
Flow(dscmm)
z 1

Z EA

s 20 e N OO

URCE
DS 2
ULTS

SITE 06
ATLANTA

INCINERATOR OUTLET

s GA,

06-HCL-02
03/19/1985
1505-1635

. RESULT

A-30 -

30.19835
.8552172
4.846077
1372409
13.82838
.8617161
30.064

28.39575
762.2461
232.3921
2394.673
67.81713
635.9558
18.01027
129.2734
24.82622

TEST
5

: -
Program Revision:1/16/8




RADIAN S 0O URCE TEST
E P A METHOD 2 -5
(RAW DATA)
PLANT - : SITE 06
PLANT SITE : ATLANTA , GA.
SAMPLING LOCATION : INCINERATOR OUTLET
TEST # : 06-HCL-03
DATE : 03/20/1985
TEST PERIOD : 1050-1250
PARAMETER VALUE
Sampling time (min.) 120
Barometric Pressure (in.Hg) 29.5
Sampling nozzle diameter (in.) .685
Meter Volume (cu.ft.) 60.665
Meter Pressure (in.H20) .839
‘Meter Temperature (F) 84.04
Stack dimension (sq.in.) 452.3904
Stack Static Pressure (in.H20) -.01
Stack Moisture Collected (gm) 215.2 .
Absolute stack pressure(in Hg) 29.49927
Average stack temperature (F) 1282.75
Percent €02 13.9
Percent 02 3.7
Percent N2 82.4
Delps Subroutine result 4,4092
DGM Factor .9945
Pitot Constant .84
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RADIAN S
EP A METH
FINAL R E
PLANT
PLANT SITE
SAMPLING LOCATION
TEST #
DATE

TEST PERIOD

PARAMETER

Vm(dscf)
Vam(dscm)

Vw gas(scf)
Vw gas (scm)
2 moisture
Md

Mwd

MW

Vs(fpm)

Vs (mpm)
Flow(acfm)
Flow(acmm)
Flow(dscfm)
Flow(dscmm)
21

% EA

® es 80 40 00 e DO O

URCE
D S :
ULTS
SITE 06
ATLANTA

GA.

L
INCINERATOR OUTLET

06-HCL-03
03/20/1985

1050-1250

.RESULT

A-32

57.85139
1.638351
10.14668
.287354
14.92201
.8507799
30.372

28.52585
654.9088
199.6673
2057 .462
58.26732
522.8744
14.8078
113.2486
20.49453

' ]
Program Revision:1/16/84
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RADIAN S 0U C E TEST
EPA METHOD 2 -5
(RAW DATA)
PLANT + SITE 06
PLANT SITE s ATLANTA , GA.
SAMPLING LOCATION : INCINERATOR OUTLET
TEST # : 06-HCL-04
DATE : 03/21/1985
TEST PERIOD : 0957-1227
PARAMETER VALUE
Sampling time (min.) 150
Barometric Pressure (in.Hg) 29.05
Sampling nozzle diameter (in.) .685
Meter Volume (cu.ft.) 82.514
Meter Pressure (in.H20) .79
Meter Temperature (F) 74.73001
Stack dimension (sq.in.) 452.,3904
Stack Static Pressure (in.H20) -.,01
Stack Moisture Collected (gm) 294,25
Absolute stack pressure(in Hg) 29.04926
Average stack temperature (F) . 1198.5
Percent CO2’ 5 12.3
Percent 02 . 5.2
Percent N2 - 82.5
Delps Subroutine result ‘ 4,0725
DGM Factor 9945
Pitot Constant .84
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RADIAN S
EPA METH
FINAL R E
PLANT
PLANT SITE
SAMPLING LOCATION
TEST #
DATE

TEST PERIOQOD

PARAMETER

Vm(dscf)
Vm(dscm)

Vw gas(scf)
Vw gas (scm)
Z moisture
Md

MWd

MW

Vs (£fpm)

Vs (mpm)
Flow(acfm)
Flow(acmm)

. Flow(dsc£fm)
Flow(dscmm) -
21
Z EA

URCE
DS 2
ULTS

SITE 06
ATLANTA

INCINERATOR OUTLET

TES
5

, GA,

06-HCL-04
03/21/1985
0957-1227

RESULT

A-34

78.82861
2.232426
13.87389
.3929085
14.96604
.8503396
30.176

28.35374
611.4126
186.4063
1920.814
54.39744
504.8585
14.29759
127.8559
31.36309

T

Program Revision:1/16/8
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RADTIAN S O URCE TEST
EP A METHUOD 2 -5
(RAW DATA) :
PLANT : SITE 06
PLANT SITE : ATLANTA , GA.
SAMPLING LOCATION : INCINERATOR OUTLET
TEST # : 06-HCL-05
DATE : 03/22/1985
TEST PERIOD : 1147-1337
PARAMETER VALUE
Sampling time (min.) : 110
Barometric Pressure (in.Hg) 28.98
Sampling nozzle diameter (in.) .68
Meter Volume (cu.ft.) 62.025
Meter Pressure (in.H20) 1.03
Meter Temperature (F) 74.36
Stack dimension (sq.in.) 452.3904
Stack Static Pressure (in.H20) -.01
Stack Moisture Collected (gm) 237.1
Absolute stack pressure(in Hg) 28.97926
Average stack temperature (F) 1129.7
Percent CO2 10.2
Percent 02 ' 6.8
Percent N2 -83
Delps Subroutine result 4.4631
DGM Factor .9945

Pitot Constant .84
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RADIATN
EPA. MET
FINAL R
PLANT
PLANT SITE
SAMPLING LOCATION
TEST #
DATE

TEST PERIOD

PARAMETER

Vm(dscf)
Va(dscm)

Vw gas(scf)
Vw gas (scm)
Z moisture
Md

Mwd

MW

Vs(£fpm)

Vs (mpm)
Flow(acfm)
Flow(acmm)
Flow(dscfm)
Flow(dscmm)
21

2 EA

(<ol - 2]

“nw oo

URCE TES
DS, 2-35
ULTS

SITE 06

ATLANTA , GA.

T

INCINERATOR OUTLET

06-HCL-05
03/22/1985
1147-1337

RESULT

59.18911
1.676236
11.17927
3165968
15.88678
.8411322

© 29.904

. 28.01284
674.9323
205.772
2120.367
60.0488
573.7462
16.24849
115.1933
44.99736

Program Revision:1/16/8




RADIA AN S O URCE TEST
EPA METHUOD 2 -5
.(CRAW DATA)

PLANT : SITE 06

PLANT SITE : ATLANTA , GA,

SAMPLING LOCATION : INCINERATOR OUTLET

TEST # : 06-HCL-06

DATE : 03/25/1985

TEST PERIOD : 1100-1300
PARAMETER VALUE
Sampling time (min.) 120
Barometric Pressure (in.Hg) 29.55
Sampling nozzle diameter (in.) .685
Meter Volume (cu.ft.) 65.84
Meter Pressure (in.H20) . 945
Meter Temperature (F) _ 70.04
Stack dimension (sq.in.) 452.3904
Stack Static Pressure (in.H20) -.01
Stack Moisture Collected (gm) 217 .4
Absolute stack pressure(in Hg) 29.54926
Average stack temperature (F) 1176.9
Percent CO2 9.2
Percent 02 10.3
Percent N2 80.5
Delps Subroutine result 4.7665
DGM Factor «9945
Pitot Constant .84
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A-33

RADIAN S O URCE TEST 2
EPA METHUODS 2 -5 L ;
FINAL RESTULTS : 5
PLANT : SITE 06 ' i
PLANT SITE : ATLANTA , GA. ? ’
SAMPLING LOCATION ¢ INCINERATOR OUTLET |
TEST #- : 06=-HCL=~06
DATE : 03/25/1985
TEST PERIOD : 1100-1300
PARAMETER RESULT
VYm(dscf) 64.57074 7
Vm(dscm) 1.828643 !
Vw gas(scf) 10.25041
Vw gas (scm) .2902916 ;
Z moisture 13.69988 f
Md .8630012 5
MWd 29.884 ;
MW 28.25591 |
Vs(£fpm) 710.7512 :
Vs (mpm) 216.6924 E ;
Flow(acfm) 2232.896 ‘ ;
Flow(acmm) 63.23561 ;
Flow(dscfm) 613.8705 |
Flow(dscmm) 17 .38481 é
1 107.6653 i
4 EA 94.04676

Program Revision:1/16/84




RADIA AN S O URCE TEST
EPA METHOD 2 -5
(RAW DATA)
PLANT" : SITE 06
PLANT SITE : ATLANTA , GA,
SAMPLING LOCATION : INCINERATOR OUTLET
TEST # : : 06-HCL-07
DATE : 03/26/1985
TEST PERIOD : 1217-1407
PARAMETER VALUE
Sampling time (min.) : 110
Barometric Pressure (in.Hg) 29.51
Sampling nozzle diameter (in.) .685
Meter Volume (cu.ft.) 53.95
Meter Pressure (in.H20) .65
Meter Temperature (F) 81.82
Stack dimension (sq.in.) 452 .3904
Stack Static Pressure (in.H20) -.01
Stack Moisture Collected (gm) 154.1
Absolute stack pressure(in Hg) 29.50927
Average stack temperature (F) 1304.7
Percent CO2 : 7.7
Percent 02 8.899999
Percent N2 83.4
Delps Subroutine result 4.2009
DGM Factor .9945
Pitot Comstant .84
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A-40

RADIAN SOURGCE TEST

EPA METHODS 2 -5 |

FINAL RESULT.! |

*  PLANT , : SITE 06 :

PLANT SITE : ATLANTA , GA. |
SAMPLING LOCATION : INCINERATOR OUTLET |
TEST # : 06-HCL~07 !
DATE : 03/26/1985 |
TEST PERIOD : 1217-1407

PARAMETER  RESULT

Vm(dscf) 51.65181

Vm(dscm) 1.462779

Vw gas(scf) 7.265816

Vw gas (scm) «2057679

2 moisture 12.33216

Md .8766784

MWd ' 29.588

MW ~ 28.15895

Vs(fpm) 627.9148

Vs (mpm) 191.4374

Flow(acfm) 1972.657

Flow(acmm) 55.86565

Flow(dscfm) 510.3308

Flow(dscmm) 14.45257

Z1I 113.0157

Z EA 67.84776

i

Program Revision:1/16/ 8




APPENDIX A-4

MODIFIED METHOD 5 AND EPA METHODS
1-4 SAMPLE CALCULATIONS
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RADIAN S OURCE TEST
EP A METHODS 2 =25
DEFINITTION OF TERMS
PARAMETER DEFINITION
Tt(min.) TOTAL SAMPLING TIME )
Dau(in.) " SAMPLING NOZZLE DIAMETER
Ps(in,.H20) ABSOLUTE STACK STATIC GAS PRESSURE
Va(cu.ft.) ABSOLUTE VOLUME OF GAS SAMPLE MEASURED BY DGM
Vw(gm.) TOTAL STACK MOISTURE COLLECTED
Pm(in.H20) AVERAGE STATIC PRESSURE OF DGM
Tm(F) AVERAGE TEMPERATURE OF DGM
Pb(in’.Hg.) BAROMETRIC PRESSURE
Z Co2 CARBON DIOXIDE CONTENT OF STACK GAS
Z 02 OXYGEN CONTENT OF STACK .GAS
Z N2 NITROGEN CONTENT OF STACK GAS
SQR(DELPS) AVE, SQ. ROOT OF S-PITOT DIFF. PRESSURE-TEMP. PRODUCTS
As(sq.in.) CROSS-SECTIONAL AREA OF STACK(DUCT)
Ts(F) TEMPERATURE OF STACK
Vm(dscf) STANDARD VOLUME OF GAS SAMPLED ,Vm(std),AS DRY STD. CF
Vm{dscm) STANDARD VOLUME OF GAS SAMPLED,Vm(std),AS DRY STD. CM
Vw gas(scf) VOLUME OF WATER VAPOR IN GAS SAMPLE,STD
Z moisture WATER VAPOR COMPOSITION OF STACK GAS
Md PROPORTION, BY VOLUME,OF DRY GAS IN GAS SAMPLE
MWd MOLECULAR WEIGHT OF STACK GAS,DRY BASIS LB/LB~-MOLE
MW MOLECULAR WEIGHT OF STACK GAS,WET BASIC LB/LB-MOLE
Vs(fpm) AVERAGE STACK GAS VELOCITY
Flow(acfm) AVERAGE STACK GAS FLOW RATE(ACTUAL STACK COND.)
Flow(acmm) AVERAGE STACK GAS FLOW RATE(ACTUAL STACK COND.)
Flow(dscfm) AVERAGE STACK GAS VOLUMETRIC FLOW RATE(DRY BASIS)
Flow(dscmm) AVERAGE STACK GAS VOLUMETRIC FLOW RATE(DRY BASIS)
21 PERCENT ISOKINETIC
2 EA PERCENT EXCESS AIR IN STACK GAS
DGM DRY GAS METER
Y DRY GAS METER CORRECTION FACTOR
Pg STACK STATIC GAS PRESSURE
Cp PITOT COEFFICIENT
dH ORIFICE PLATE DIFF. PRESS. VALUE
4P PITOT DIFF. PRESS. VALUE
k%% EPA
STANDARD Temperature = 68 deg-F (528 deg-R)
CONDITIONS Pressure = 29,92 in. Hg.
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RADIAN SOURCE TEST : i

EPA METHOD 2 -5 , .

SAMPLE CALCTULATTION ‘ : f
PLANT : SITE 06 , |
PLANT SITE : ATLANTA , GA. x ;
SAMPLING LOCATION : INCINERATOR OUTLET §
TEST #° : 06-MM5=-06 ]
DATE : 03/26/1985 :
TEST PERIOD :

1220-1420 / 1455-1655

1) Volume of dry gas sampled at standard coﬁditions (68 deg~F ,29.92 in. Hg) .j
Y x Vm x [T(std) + 460] x [Pb +(Pm/13.6)] | '
Vn(std) = =-—ecccreecc e c e e e
P(std) x (Tm + 460)
1.004 x 119.283 x 528 ; [ 29.51 + ( .791 /13, 6)]
Vn(std) = ~—ememccrcc e — e -
29.92 x ( 87. 16001 + 460) 7
Vm(std) = 114.207dscf | ; é
2) Volume of water vapor at standard conditions: '
Vw(gas) = 0.04715 cf/gm x W(1l) gm _
Vw(gas) = 0.04715 x 316.2 = 14.909 scf
3) Percent Moisture in stack gas :
100 x Vw(gas)
Vm(std) + Yw(gas)
100 x 14.909
114,207 + 14.909
4) Mole fractiom of dry stack gas : | f i

100 - M 100 - 11.55
Md =  —emeem—eeeeo I = .8845318
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S A L E ALCULATTION
P E 0

MP H
A G T W

5)Average Molecular Weight of DRY stack gas :

MWd = (.44 x %C02) + (.32 x 202) + (.28 x ZIN2)
MWd = (.44 x 7.7 ) + (.32 x 8.899999 ) + (.28 x 83.4 ) = 29,588
6)Average Molecular Weight of wet stack gas :

MW = MWd x Md + 18(1 - Md)
MW = 29,588 x .8845318 + 18(1 - ,8845318 ) = 28.24996

7) Stack gas velocity in feet-per-minute (fpm) at stack conditions :

Vs = KpxCp x [SQRT (dé)]!avef x SQRT [Ts Savgt] x SQRT [1/(PsxMW)] x 60sec/min
Vs = 85.49 x .84 x 60 x 4.6224 x SQRT[1/( 29.50927 X 23.24996 )1
Vs = 689.8033 FPM
8) Average stack gas dry volumetric flow rate (DSCFM) :
Vs x As x Md x T(std) x Ps
144 cu.in./cu.ft. x (Ts +460) x P(std)
689.8033 x 452.3904 x .8845318 x528x 29.50927
144 x 1768 x 29.92

Qsd = 564.5963 dscfm
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9)Isokinetic sampling rate (Z) :

Dimensional Constant C = K4 x 60 x 144 x [1 / (Pi [4&)] :
K4 = ,0945 FOR ENGLISH UNITS ‘ : i

C x Vm(std) x (Té + 460‘ §
Vs x Tt x Ps x Md x (Dn)®2 . :
1039.574 x 114.2075 x 1768 | |
689.8033 x 240 x 29.50927 x ,8845318 x( .685 )°2 ‘
IZ = 103.5245 - |
10) Excess air (Z) :

100 x 202 100 x 8.899999

EA. -------------------------------
(.264 x ZN2) - zoz (.264 x 83.4 ) - 8.899999
EA = 67.85

11) Particulate Concentration :

Cs = ( grams part.) / Vm(std) = 0./ 114.2075 |

Cs = 0.0000000 Grams/DSCF = % |
T(std) = Md x Ps x Cs I E
Caa ———————————————————————————————
P(std) x Ts
528 x .8845318 x 29.50927 x = 0.0000000
Ca ® | coaccacccmcccccccccaacoeccmcaoaae
29.92 x 1768
Ca = 0.,0000000 Grams/ACF

LBS/HR = C€s x 0.002205 x Qsd x 60
LBS/BR = 0.0000000x 0.002205 x 564.6 x 60

LBS/HER = 0 -

Program Revision:1/16/8
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TABLE B-2. NATURAL GAS CONSUMPTION DATA FOR INCINERATOR WRI-A
DURING TEST PERIODS

Differential

Meter Meter Natural Gas

) Reading Reading Time Usage Rate Corresponding

Date Time (Cu Ft) (Cu Ft) (hr) (cfm) Run No.
3/19/85 0824 202590 - - - -
3/20/85 1116 203890 1300 11.7 18.5 Run 01
3/21/85 0734 204540 650 5.73 18.9 Run 02
3/22/85 0825 205670 1130 9.5 19.8 Run 03
3/25/85 0800 206890 1220 8.5 23.9 Run 04 =
3/26/85 0835 208020 1130 9.5 19.8 Run 05 f
3/27/85 0825 - 208970 950 9.0 17.6 Pun 06 .

Avg. - 208970 6380 54.0 19.7 . Avg.

Calculations based on afterburner operation from 0800 to 1700 daily.

Spot checks: 3/20/85 20 cu ft in 64 sec. = 18.8 cfm
3/25/85 20 cu ft in 79 sec. = 15.2 cfm
3/26/85 20 cu ft in 64 sec. = 18.8 cfm

Avg. 17.6 cfm
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Marct: 27. 1oy

=35 and DROO1IST
1 QA/QC purpose
igned to field =
uded in thiz -hi§
DO01624, Dk“”lm-

Dot

-
'ﬁi_h ars bei

shipnent for EFA SI7F Neo. 04 consicts of § Lsuo-
Ble —aompeonentz in 8] zontainmers. (Moteo: The Moo
zonsist of & componoents az listed bhalow angd &%=
= lizterd below)
i tiome Forr ant snrzlvsiz follow.

TMMEDIATE EXTRACTION

" 5-!-5«1’; ‘ ] 1

Yl cuinnornis-nts”
e S Coapenent = Fractiorn

i Filter
DONO1&07 s XAD Module
DIt &en7 2 Frobe Rinse
DQ01&607 3 Back Half /
Coil Rinse
LAOGO1&07 4 Condensate
DROO1s07 S Impinger Solution




- L ekl R |
|
|

' I
]
! |
| |
- ‘ |
Radian Run # 0&-MMS-02 |
{(Total of & train zomponents)
SCC # Compenents Fract en
o alotnh -8 Y i Fiitar
Dhedistls & XAD Msduls
DL &ELS z Frche Rirnss
Tt 18 = Eaci Hals /
Coil Rinse
JEELAE RV 4 Cecndensate
Mt ot = Impinger Seoloiiar
fadian Run $ 0 CGE-MMS-0X
{Tatsl ofF 5 train components

5CC # Compcnents

Fraction

DOOQLSELIR i Filter

DOACO1ST? S XAD Module =

Jalnlulnd FOR B4 el Frobe Rinse H

SRO0IS1T 3 Back Hal+ / ! . '
Coil Rinse . : %

pROOLisLe 4 ‘Candensate ‘

DAGO1&61LS S Impinger =c1ut1~*

Radian Run # 9&-MMS-04
(Total af & train components)

scC # Components i Fraction :

==z =s==sm==s== : S==me=c= '
DAOOLSEI™ 1 ‘ Filter
jalnluzss ¥-0u ] ‘ XAD Module
DEZILS . T 2 Frobe Rinse N
NENOLLES I Back Hal#

Coil Rinse

ROMC162R 4 Condensate ‘
DOOO14ZT S Impinger Solution B

fadian Run # 06-MMS-0%5 o
(Total of & train components)

SCC # .Components Fraction

=s|==== SETSRSDIERSR sSNnTTm===
DQNV14628 1 Filter
DQo01628 ) XAD Module
DR0O014628 ) 2 Praobe Rinse
DR001428 - 3 Back Half /

Coil Rinse

DR0014628 4 Condensate
DA0014628 S Impinger Sclution

PN = A

SR, . % S




Radian Run # 0&6-MMS-06
(Total of &6 train components)

alninlel Rl
DQOODILTED
DROOIEZ2
DROO146E2

[E RSN

DRAOOGLET2
DROO1LEE2

(LI -]

Radian Run # Q&6~MMS-Blank
{Tatal of & train components)

SCC # Components
DROO1617 1
DROO1417 &
DROO1617 2
DROO1617 3
DROV1617 4
DROO1 4617 S

The Radian proof train

—

Fraction

Filter

XAD Module

Probe Rinse

Back Hal+

Coil Rinsza
Condensats=
Impingar Sciution

Fraction

Filter

XAD Module
Probe Rinse
Back Hal+f 7 e
Coil Rinse
Condensate
Impinger Solution

oll’

.

glassware train

SCC »

DROO1408
DRCO1608
DROO14608

componants)

Component

e

2-5
1
=)

Field Solvent Blanks:

DR001410
DROO16346
Dao01511
DRO01609

06-MM5~Proof (cleaned unused field sampling
consists of the following fractions:

Fraction
==-=====&=

/
Methylene Chloride Rinse

Hexane Extracted Filters (2}
Sorbent Module
# . Sample Type
E- 310 Py T T T T
0&-ACETONE-FBL-A Acetone
0&6—-ACETONE~FBL~C Acetone
06~-H20-FBL-A HPLC H20
O046-MeCL-FBL-A Methylene Chloride
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Settling Chamber Ash - Process Sample:

DROCIETET
DoOOisld
D162
DOODLETS
DOOO1&T1

LRO01EIS

&3l

Frimar + Chambser Ash -

DRONLISLIS
DRGO151S
DRODIEDD
DRGO18243
DRDO1ISZO
DQCD16E4

#

06-SCA~01
NE-SCA-O2
Q4-SCA-03
26-SCA-DA
06=8SCA~05
U5=-3CA-CS

Fracess Sample:

#

06-PCA~01
06~FCA-02
08-PCA-03
0&4—PCA-04 !
06-FCA-0S
0&—PCA-06

Sample Tvpe

ool

Pee

The following Priority #2 samples for this site will Se held s+
at Redian ‘for analysis pending the results of Priority #1 analyses:

RRCOLS12
DEooiers
DROQL&IT
DROO1&22
DAOO1S2S
DQGOL15E?

Tha ss5il sample is the only Priority #3 sample.
hald at Radian for analvsis
#1 and PrioritVV#E

Friaority

cc

& 3

I (D
sk

DROQ1&27

/

!

#

===

06~WIF-01-A
06-WIF-02-A
Qb—-WIF-04-A
06-TF-03-A
Q46-TF-04~-A
0&=-TF-05-A

#

06-5-01

PN SRR

==msoommems

Wire Insulaticn
Wire Insulatice
Wire Insulation
Transfaormer Feed
Transformer Feed
Transformer Fes=d

It will 2e

by Troika pending the results of
samples analyses.

- Sampla "Type

G v
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APPENDIX D
RUN-.SPECIFIC DIOXIN/FURAN EMISSIONS DATA
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APPENDIX D-1

WIRE FEED DIOXIN/FURAN EMISSIONS DATA
(As-measured concentrations)
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TABLE D-1. WIRE FEED DIOXIN/FURAN EMISSIONS
DATA FOR RUN 1, SITE WRI-A
(As-measured concentrations)

e e M M T TD T TE IR M M e W M D M T M W TR P P D b T Y M N NS e S R R W A 4 W S e P W e W e W e . = e

T M N T M W T W T S R W TP T M W T T W W A D D N WP W W Y A e W W e e e e e . e e = o

Dioxin/Furan  Isomer Concentration Isomer Concentration Isomer Hourly
Isomer In Flue Gas In Flue Gas Emissions Rate
(ng/dscm) (ppt) (ug/hr)
DIOXINS
2378 TCDD NR NR ) NR
Other TCDD 5.16E-01( N/A ) 3.85E-02( N/A ) 4,.43E-01
Penta-CDD NR NR ) NR
Hexa-CDD 3.10E+00( N/A ) 1.90E-01( N/A ) 2.66E+00
Hepta-CDD 3.18E+01( N/A ) 1.80E+00( N/A ) 2.73E+01 .
Octa-CDD 1.54E+01( N/A ) 8.07E-01( N/A ) 1.32E+01
Total PCDD  5.09E+01 2.84E+00 4.36E+01
FURANS
2378 TCDF NR' o NR NR
Other TCDF 3.89E+00( N/A ) 3.06E-01( N/A ) 3.34E+00
Penta-CDF 5.28E+00 N/A ) 3.73E-01( N/A ) 4 .,53E+00
Hexa-CDF 1.23E+01 N/A ) 7.87E-01( N/A ) 1.05E+01
Hepta-CDF 4.74E+01( N/A ) 2.79E+00( N/A ) 4.07E+01
Octa-CDF 2.70E+01( N/A ) 1.46E+00( N/A ) 2.32E+01
Total PCDF 9.58E+01 5.71E+00 8.22E+01

_---_------_----------_--_—------------------—--_--_-------_----------------_-.

NOTE: Isomer concentrations shown are at as-measured oxygen conditions.
NR not reported by Troika.

ND = not detected (detection 1imit in parentheses).

N/A = Not applicable. QA samples indicate the method capabilities and
minimum 1imits of detection when values are positive.

ng = 1.0E-09g

ug = 1.0E-06g

ppt = parts per trillion, dry volume basis

2080 operating hours per year

(%'J
w




TABLE D-2. WIRE FEED DIOXIN/FURAN EMISSIONS
DATA FOR RUN 2, SITE WRI-A

(As-measured concentrations) ' ; |

Dioxin/Furan Isomer Concentration Isomer Concentration Isomer Hourly

Isomer In Flue Gas In Flue Gas Emissions Rate

’ (ng/dscm) (ppt) (ug/hr)

DIOXINS
2378 TCDD NR NR NR
Other TCDD NR NR NR |
Penta-CDD NR NR NR ;
Hexa-CDD NR NR ‘ NR |
Hepta-CDBD 2.15E+01( N/A ) 1.22E+00( N/A ) 1.94E+01
Octa-CDD 1.24E+01( N/A ) 6.46E-01( N/A ) 1.11E+0]
Total PCDD 3.39E+01 . 1.86E+00 3.05E+0i
FURANS |
2378 TCDF NR NR } NR |
Other TCDF 9.63E+00( N/A ) 7.57E-01( N/A ) 8.67E+00
Penta-CDF NR NR NR .
Hexa-CDF 3.18E+00( N/A ) 2.04E-01( N/A ) 2.86E+00
Hepta-CDF 6.12E401( N/A ) 3.60E+00( N/A ) 5.51E+01
Octa-CDF 2.92E+01( N/A ) 1.585400( N/A ) 2.63E+01
Total PCDF 1.03E+02 6.14E400 9.29E+01

LR R A L R R L A R e B R L R LR R R e R R R

NOTE: Isomer concentrations shown are at

as-measured oxygen conditions.

NR = not reported by Troika.

ND = not detected (detection limit in parentheses).

N/A = Not applicable. QA samples indicate the method capabilities and
minimum limits of detection when values are positive.

ng = 1.0E-09g

ug = 1.0E-06g

ppt = parts per trillion, dry volume basis

2080 operating hours per year

D-4




TABLE D-3. WIRE FEED DIOXIN/FURAN EMISSIONS
DATA FOR RUN 6, SITE WRI-A
(As-measured concentrations)

T T T T T = = D = = @ = ™ oo ® @ W == W . % W e D e e e = o .

T T T N R P B o = = o === % @ = - oo o - wn e e wmon e o --weoeeenaoeo e

Dioxin/Furan  Isomer Concentration Isomer Concentration Isomer Hourly
Isomer In Flue Gas In Flue Gas Emissions Rate
" {ng/dscm) (ppt) (ug/hr)
DIOXINS
2378 TCDD 9.29E-02( N/A ) 6.94E-03( N/A ) 8.92E-02
Other TCDD 1.24E+00( N/A ) 9.25E-02( N/A ) 1.19E+00
Penta-CDD 2.04E+00( N/A ) 1.38E-01( N/A ) 1.96E+00
Hexa-CDD 8.82E+00( N/A ) 5.43E-01( N/A ) 8.47E+00
Hepta-CDD 1.39E+02( N/A ) 7.87E+00( N/A ) 1.33E+02
Octa-CDD 1.26E+02( N/A ) 6.59E+00( N/A ) 1.21E+02
Total PCDD 2.77E+02 1.52E+01 2.66E+02
FURANS
2378 TCDF 3.72E-01( N/A ) 2.92E-02( N/A ) 3.57E-01
Other TCDF 1.63E+01( N/A ) 1.28E+00( N/A ) 1.56E+01
Penta-CDF 2.66E+01( N/A ) 1.88E+00§ N/A ) 2.55E+01
Hexa-CDF - 6.06E+01( N/A ) 3.89E+00 N/A ) 5.82E+01
Hepta-CDF 2.54E+02( N/A ) 1.49E+01( N/A ) 2.44E+02
Octa-CDF 9.97E+01( N/A ) 5.40E+00( N/A ) 9.57E+01
Total PCDF 4 .57E+02 2.74E+01 4.39E+02

._--_---------------—--—---—--—----_---—--------_-----_---------------------—-_

NOTE: Isomer concentrations shown are at as-measured oxygen conditions.

N/A = Not applicable. QA samples indicate the method capabilities and
minimum limits of detection when values are positive.

ng = 1.0E-09g

ug = 1.0E-06g

ppt = parts per trillion, dry volume basis

2080 operating hours per year

C-5
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APPENDIX D-2

WIRE AND TRANSFORMER FEED DIOXIN/FURAN EMISSIONS DATA
(As-measured concentrations)
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TABLE D-4. WIRE AND TRANSFORMER FEED DIOXIN/FURAN
EMISSIONS DATA FOR RUN 3, SITE WRI-A
(As-measured concentrations)

S T T N R e R E E E o e ma G e == % E ™ = .= =S "o --wn === - e =" -®~eeonenowe=eeo -

Dioxin/Furan Isomer Concentration Isomer Concentration Isomer Hourly
Isomer In Flue Gas In Flue Gas Emissions Rate
(ng/dscm) (ppt) (ug/hr)
DIOXINS
2378 TCDD 5.12E-02( N/A ) 3.82E-03( N/A ) 4.45E-02
Other TCDD 2.30E-01( N/A ) 1.72E-02( N/A ) 2.00E-01
Penta-CDD 4.27E+00( N/A ) 2.89E-01( N/A ) 3.72E+00
Hexa-CDD 4.95E+01( N/A ) 3.05E+00( N/A ) 4.31E+01
Hepta-CDD 3.41E+02( N/A ) 1.93E+01( N/A ) 2.97E+02
Octa-CDD 1.21E+03( N/A ) 6.35E+01( N/A ) 1.06E+03
Total PCDD 1.61E+03 8.62E+01 1.40E+03
FURANS
2378 TCDF 4.09E-01( N/A ) 3.22E-02( N/A ) 3.56E-01
Other TCDF 2.59E+01( N/A ) 2.04E+00( N/A ) 2.26E+01
Penta-CDF 5.46E+01( N/A ; 3.86E+00( N/A ) 4,75E+01
Hexa-CDF 1.77E+02( N/A 1.13E+01( N/A ) 1.54E+02
Hepta-CDF - 3.86E+02( N/A ) 2.27E+01( N/A ) 3.36E+02
Octa-CDF 8.08E+02( N/A ) 4.38E+01( N/A ) 7.03E+02
Total PCDF 1.45E+03 8.38E+01 1.26E+03

-----,-----—----_---—-_-----------------------------_--—----—------_---—_--_--.

NOTE: Isomer concentrations shown are at as-measured oxygen conditions.

ND = not detected (detection limit in parentheses).

N/A = Not applicable. QA samples indicate the method capabilities and
minimum 1imits of detection when values are positive.

ng = 1.0E-09¢g -

ug = 1.0E-06g :

ppt = parts per trillion, dry volume basis

2080 operating hours per year




TABLE D-5. WIRE AND TRANSFORMER FEED DIOXIN/FURAN
EMISSIONS DATA FOR RUN 4, SITE WRI-A
(As-measured concentrations)

- Y En L WD W W W WP R TP MR MR M W R G D S D N M e v D WD A WD AP WP WD AR SR SR D ey o (P WD P M TR S W S D AN M WS MR W MD Am A W AP W R W W S A e e w w w

Dioxin/Furan  Isomer Concentration Isomer Concentration Isomer Hodr1y
Isomer In Flue Gas In Flue Gas Emissions Rate
(ng/dscm) (ppt) (ug/hr)
DIOXINS
2378 TCDD NR NR NR
Other TCDD 1.32E+00& N/A ) 9.88E-02( N/A ) 1.19E+00
Penta-CDD N NR NR
Hexa-CDD NR NR NR
Hepta-CDD 6.19E+01( N/A ) 3.50E+00( N/A ) 5.57E+01
Octa-CDD - 6.27E+01( N/A ) 3.28E+00( N/A ) 5.64E+01
Total PCDD 1.26E+02 6.88E+00 1.13E+02
FURANS |
2378 TCDF NR NR NR
Other TCDF 5.42E+01( N/A ) 4.26E+00( N/A ) 4.87E+01
Penta-CDF NR _ _ NR NR™ .
Hexa-CDF 3.78E+01§ N/A ) 2.43E+00( N/A ) 3.40E+01
Hepta-CDF 2.65E+02( N/A ) 1.56E+01( N/A ) 2.38E+02
Octa-CDF 1.37E+02( N/A ) 7.40E+00( N/A ) 1.23E+02
Total PCDF 4 .93E+02 2.96E+01 4.44E+Q2

NOTE: Isomer concentrations shown are at as-measured oxygen conditions.

NR = not reported by Troika.

ND = not detected (detection 1limit in parentheses). i

N/A = Ngt_app]icab]e. QA samples indicate the method capabilities and
. minimum Timits of detection when values are positive.

ng = 1.0E-09g

ug = 1.0E-06g

ppt = parts per trillion, dry volume basis

2080 operating hours per. year -
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TABLE D-6. WIRE AND TRANSFORMER FEED DIOXIN/FURAN
EMISSIONS DATA FOR RUN 5, SITE WRI-A
(As-measured concentrations)

.---------------—--—-——---..---__----—---_---—-----—----—-----—----—------_-_--.

.._..-..-..-------—-———--------_-_-------—-------------———--—---.----------- --------

Dioxin/Furan Isomer Concentration Isomer Concentratibn Isomer Hourly
Isomer In Flue Gas In Flue Gas Emissions: Rate
(ng/dscm) ~(ppt) (ug/hr)
DIOXINS
2378 TCDD 1.15E-01( N/A ) 8.61E-03( N/A ) 1.22E-01
Other TCDD 1.53E+00( N/A ) 1.14E-01( N/A ) 1.62E+00
Penta-CDD 3.23E+00( N/A ; 2.18E-01( N/A ) 3.43E+00
Hexa-CDD 5.50E+00( N/A 3.39E-01( N/A ) 5.85E+00
Hepta-CDD 2.07E+01( N/A ) 1.17E+00( N/A ) 2.20E+01 .
Octa-CDD 1.84E+01( N/A ) 9.63E-01( N/A ) 1.96E+01
Total PCDD 4.95E+01 2.81E+00 5.25E+01
FURANS
2378 TCDF 8.07E-01( N/A ) 6.34E-02( N/A ) 8.57E-01
Other TCDF 2.15E+01(" N/A ) 1.69E+00( N/A ) 2.28E+01
Penta-CDF 1.29E+01( N/A ; 9.13E-01( N/A ) 1.37E+01
Hexa-CDF 2.10E+01( N/A 1.34E+00( N/A ) 2.22E+01
Hepta-CDF 6.17E+01( N/A ) 3.63E+00( N/A ) 6.55E+01
Octa-CDF 4.61E+01{ N/A ) 2.50E+00( N/A ) 4 .89E+01
Total PCDF 1.64E+02 1.01E+01 1.74E+02

-------—_-_——-—---—--—----—---—------_-----------—------------------_---—_--_-_

NOTE: Isomer concentrations shown are at as-measured oxygen conditions.

ND = not detected (detection limit in parentheses).

N/A = Not applicable. QA samples indicate the method capabilities and
minimum 1imits of detection when values are positive.

ng = 1.0E-09¢g
ug = 1.0E-06g
ppt = parts.per trillion, dry volume basis

2080 operating hours per year

D-11







APPENDIX D-3
WIRE FEED DIOXIN/FURAN EMISSIONS DATA
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TABLE D-7. WIRE FEED DIOXIN/FURAN EMISSIONS DATA FOR RUN 1, SITE WRI-A
(Concentrations corrected to 3% Oxygen)

_--------—------u----—--------_--------—-‘-------—-----------------------------

Dioxin/Furan  Isomer Concentration Isomer Concentration Isomer Hourly
Isomer In Flue Gas In Flue Gas Emissions Rate
(ng/dscm @ 3% oxygen) (ppt @ 3% oxygen) (ug/hr)
DIOXINS
2378 TCDD NR NR NR
Other TCDD 5.59E-01( N/A ) 4.18E-02( N/A ) 4.43E-01
Penta-CDD NR NR ~NR
Hexa-CDD 3.36E+00( N/A ) 2.06E-01( N/A ) 2.66E+00
Hepta-CDD 3.45E+01( N/A ) 1.95E+00( N/A ) 2.73E+01
Octa-CDD 1.67E+01( N/A ) 8.75E-01( N/A ) 1.32E+01
Total PCDD 5.52E+01 3.08E+00 4.36E+01
FURANS '
2378 TCOF " NR ) " NR T ~NR
Other TCDF 4.22E+00( N/A ) 3.32E-01( N/A ) 3.34E+00
Penta-CDF 5.72E+00( N/A ) 4.05E-01( N/A ) 4.53E+00
Hexa-CDF 1.33E+01( N/A ) 8.53E-01( N/A ) 1.05E+01
Hepta-CDF 5.14E+01( N/A ) 3.02E+00( N/A ) 4.07E+01
Octa-CDF 2.93E+01( N/A ) 1.59E+00( N/A ) 2.32E+01
Total PCDF 1.04E+02 6.20E+00 8.22E+01
NOTE: Isomer concentrations shown are corrected to 3% oxygen.
NR not reported by Troika.
ND not detected (detection limit in parentheses).

‘N/A Not applicable. QA samples indicate the method capabilities and
. minimum 1imits of detection when values are positive.

ng = 1.0E-09g

ug = 1.0E-06g

ppt = parts per trillion, dry volume basis

2080 operating hours per year
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TABLE D-8. WIRE FEED DIOXIN/FURAN EMISSIONS DATA FOR RUN 2, SITE WRI- A
(Concentrations corrected to 3% Oxygen)
6;;;;;)Fu;é;_--1;omer Concentrat;;;---i;omer Concentration Isomer Hourly
Isomer In Flue Gas In Flue Gas Emissions Rate 5
(ng/dscm @ 3% oxygen) (ppt @ 3% oxygen) (ug/hr) ;
DIOXINS
2378 TCOD NR NR NR ‘
Other TCDD - NR NR NR
Penta-CDD NR NR NR
Hexa-CDD NR NR o NR
Hepta-CDD 2.24E+01( N/A ) 1.27E+00( N/A ) 1.94E+0]
Octa-CDD 1.29E+01( N/A ) 6.72E-01( N/A ) 1.11E+01
Total PCDD 3.53E+01 1.94E+00 3.05E+0;
FURANS
2378 TCDF NR ~ NR- NR
Other TCDF 1.00E+01( N/A ) 7.88E-01( N/A ) 8.67E+00
Penta-CDF NR NR . NR
Hexa-CDF 3.31E+00( N/A ) 2.12E-01( N/A ) 2.86E+00
Hepta-CDF 6.37E+01( N/A ) 3.74E+00( N/A ) 5.51E+01
Octa-CDF 3.04E+01( N/A ) 1.65E+00( N/A ) 2.63E+01
Total PCDF 1.07E+02 6.39E+00 9.29E+01

NOTE: Isomer concentrations shown are corrected to 3% oxygen.
NR not reported by Troika.

ND = not detected (detection limit in parentheses).
'.N/A = Not applicable. QA samples indicate the method capabilities and
minimum 1imits of detection when va]ues are positive.
ng = 1.0E-09g
ug = 1.0E-06g
ppt = parts per trillion, dry volume basis

2080 operating hours per year
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TABLE D-9. WIRE FEED DIOXIN/FURAN EMISSIONS DATA FOR RUN 6, SITE WRI-A
) (Concentrations corrected to 3% Oxygen)
6;;;;;}55;;n Isomer Concentration Isomer Concentration Isomer Hourly
Isomer In Flue Gas In Flue Gas - Emissions Rate
(ng/dscm @ 3% oxygen) (ppt @ 3% oxygen) (ug/hr)
DIOXINS
2378 TCDD 1.38E-01( N/A ) 1.03E-02( N/A ) 8.92E-02
Other TCDD 1.84E+Q00( N/A ) 1.38E-01( N/A ) 1.19E+00
Penta-CDD 3.04E+00( N/A ) 2.05E-01( N/A ) 1.96E+00
Hexa-CDD 1.31E+01( N/A ) 8.08E-01( N/A ) 8.47E+00
Hepta-CDD 2.07E+02( N/A ) 1.17E+01( N/A ) 1.33E+02
Octa-CDD 1.87E+02( N/A ) 9.81E+00( N/A ) 1.21E+02
Total PCDD 4.12E+02 2.27E+01 2.66E+02
FURANS |
2378 TCDF 5.53E-01( N/A ) 4.34E-02( N/A ) 3.57E-01
Other TCDF 2.42E+01( N/A ) 1.90E+00( N/A ) 1.56E+01
Penta-CDF 3.96E+01( N/A ) 2.80E+00( N/A ) 2.55E+01
Hexa-CDF 9.02E+01( N/A ) 5.78E+00( N/A ) 5.82E+01
Hepta-CDF 3.78E+02( N/A ) 2.22E+01( N/A ) 2.44E+02
Octa-CDF 1.48E+02( N/A ) 8.03E+00( N/A ) 9.57E+01
Total PCDF 6.80E+02. 4.08E+01 4.39E+02

NOTE: Isomer concentrations shown are corrected to 3% oxygen.

N/A = Not applicable. QA samples indicate the method capabilities and
minimum Timits of detection when values are positive.

ng = 1.0E-09g ,

ug = 1.0E-06g

ppt = parts per trillion, dry volume basis

2080 operating hours per year

D-17







APPENDIX D-4
WIRE AND TRANSFORMER FEED DIOXIN/FURAN EMISSIONS DATA
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TABLE D-10. WIRE AND TRANSFORMER FEED DIOXIN/FURAN
' EMISSIONS DATA FOR RUN 3, SITE WRI-A
(Concentrations corrected to 3% Oxygen)

6;;;;;}F;ran Isomer co;£;5£;5£€85' Isbmer Concentration Isomer Hourly

Isomer In Flue Gas In Flue Gas Emissions Rate
(ng/dscm @ 3% oxygen) (ppt @ 3% oxygen) (ug/hr)

DIOXINS
2378 TCDD 5.83E-02( N/A -~ ) 4 .35E-03( N/A ) 4 .45E-02
Other TCDD 2.62E-01( N/A ) 1.96E-02( N/A ) 2.00E-01
Penta-CDD 4.87E+00( N/A ) 3.29E-01( N/A ) 3.72E+00
Hexa-CDD 5.64E+01( N/A ) 3.47E+00( N/A ) 4.31E+01
Hepta-CDD 3.89E+02( N/A ) 2.20E+01( N/A ) 2.97E+02
Octa-CDD 1.38E+03( N/A ) 7.23E+01( N/A ) 1.06E+03
Total PCDD 1.83E+03 9.82E+01 1.40E+03
FURANS

2378 TCDF 4,66E-01( N/A ) 3.66E-02( N/A ) 3.56E-01
Other TCDF 2.95E+012 N/A ) 2.32E+00( N/A ) 2.26E+01
Penta-CDF 6.22E+01( N/A ) 4.40E+00( N/A ) 4.75E+01

Hexa-CDF 2.01E+02( N/A ) 1.29E401( N/A ) 1.54E+02 -
Hepta-CDF 4.40E+02( N/A ) 2.59E+01( N/A ) 3.36E+02
Octa-CDF 9.21E+02( N/A ) 4.99E+01( N/A ) 7.03E+02
Total PCDF- 1.65E+03 9.55E+01 1.26E+03

-------_---------_—----——------------—---------—--—------------------------—---

NOTE: Isomer concentrations shown are corrected to 3% oxygen.

ND = not detected (detection 1imit in parentheses).

N/A = Not applicable. QA samples indicate the method capabilities and
‘ minimum 1imits of detection when values are positive,

ng = 1.0E-09g

ug = 1.0E-06g

ppt = parts per trillion, dry volume basis

2080 operating hours per year
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WIRE AND TRANSFORMER FEED DIOXIN/FURAN _ |
EMISSIONS DATA FOR RUN 4, SITE WRI-A !
(Concentrations corrected to 3% Oxygen) |

TABLE D-11.

.------—-—-——--——-----—-------_-_-—-———-----—-----------__--_--_----_--——----—--

Dioxin/Furan Isomer Concentration Isomer Concentration Isomer Hourly
Isomer In Flue Gas In Flue Gas Emissions Rate
(ng/dscm @ 3% oxygen) (ppt @ 3% oxygen) (ug/hr)

DIOXINS
2378 TCDD : NR NR NR
Other TCDD 1.68E+00( N/A ) 1.25E-01( N/A ) 1.19E+00
Penta-CDD NR NR NR
Hexa-CDD NR NR NR .
Hepta-CDD 7.85E+01( N/A ) 4.44E+00( N/A ) 5.57E+01
Octa-CDD 7.95E+01( N/A ) 4.16E+00( N/A ) 5.64E+01
Total PCDD 1.60E+02 8.72E+00 1.13E#02
FURANS ‘
2378 TCDF ' N MR NR
Other TCDF 6.86E+01( N/A ) 5.40E+00( N/A ) 4.87E+01
Penta-CDF NR ~NR , _ MR
Hexa-CDF 4.79E+01( N/A ) 3.07E+00( N/A ) 3.40E+01
Hepta-CDF 3.35E+02( N/A ) 1.97E+01( N/A ) 2.38E+02
Octa-CDF 1.73E+02( N/A ) 9.38E+00( N/A ) 1.23E+02

. Total PCDF 6.25E+02 3.76E+01 4.44E+02
NOTE: Isomer concentrations shown are corrected to 3% oxygen.

= not reported by Troika.
ND = not detected (detection 1imit in parentheses).

N/A Not applicable. QA samples indicate the method capabilities and :
minimum Timits of detection when values are positive. '

ng = 1.0E-09g

ug = 1.0E-06g

PPt = parts per trillion, dry volume basis

2080 operating hours per year
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TABLE D-12. WIRE AND TRANSFORMER FEED DIOXIN/FURAN
EMISSIONS DATA FOR RUN 5, SITE WRI-A
(Concentrations corrected to 3% Oxygen)

--------—-—---—---------------_------—---------—---------_-_-_---------—----—--

Dioxin/Furan  Isomer Concentration Isomer Concentration Isomer Hourly
Isomer In Flue Gas In Flue Gas Emissions Rate
(ng/dscm @ 3% oxygen) (ppt @ 3% oxygen) (ug/hr) -
DIOXINS
2378 TCDD 1.94E-01( N/A ) 1.45E-02( N/A ) 1.22E-01
Other TCDD - 2.57E+00( N/A ; 1.92E-01( N/A ; 1.62E+00
Penta-CDD 5.43E+00( N/A 3.67E-01( N/A 3.43E+00
Hexa-CDD 9.26E+00( N/A ) 5.70E-01( N/A ) 5.85E+00
Hepta-CDD - 3.48E+01( N/A ) 1.97E+00( N/A ) 2.20E+01
Octa-CDD ~ 3.10E+01( N/A ) 1.62E+00( N/A ) 1.96E+01
Total PCDD 8.32E+01 4 .73E+00 5.25E+01
FURANS '
2378 TCDF 1.36E+00( N/A ) 1.07E-01( N/A ) 8.57E-01
Other TCDF 3.61E+01( N/A ) 2.84E+00( N/A ) 2.28E+01
Penta-CDF 2.17E+01( N/A ) 1.54E+00( N/A ) 1.37E+01
Hexa-CDF 3.52E+01( N/A ) 2.26E+00( N/A ) 2.22E+01
Hepta-CDF 1.04E+02( N/A ) 6.10E+00( N/A ) 6.55E+01
Octa-CDF 7.75E+01( N/A ) 4.20E+00( N/A ) 4.89E+01
Total PCDF 2.76E+02 1.70E+01 1.74E+02

_----.--_-—--------—--—----------—---—-----------------------——----_---—.. _______

NOTE: Isomer concentrations shown are corrected to 3% oxygen.

ND = not detected (detection 1imit in parehtheses).

___N/A Ngt.applicable. QA samples.indicate the method capabilities and
minimum limits of detection when values are positive.

ng = 1.0E-09g
- ug = 1.0E-06g
ppt = parts per trillion, dry volume basis

2080 operating hours per year
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APPENDIX E
ANALYTICAL DATA FOR SITE WRI-A
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TABLE E-1. ANALYTICAL DATA FOR THE WIRE-ONLY TEST RUNS

Nanograms Per Sample Train

Species Run 01 Run 02 Run 06
Dioxin
2378-TCDD NR NR 0.3
Other TCDD . 1.3 NR .0
Penta-CDD NR NR 6.6
Hexa-CDD 7.8 NR 28.5
Hepta-CDD 80.2 70.4 449.1
Octa-CDD . 38.9 40.4 - 407.1
3
Furans . :
2378-TCDF . NR NR 1.2
Other TCDF ‘ 9.8 . 31.5 52.6
Penta-CDF . 13.3 NR 85.9
Hexa-CDF - 30.9 10.4 195.8
Hepta-CDF 119.4 200.1 819.8
Octa-CDF 68.0 95.5 322.0

NR = data not reported by Troika.




TABLE E-2. ANALYTICAL DATA FOR THE WIRE AND TRANSFORMER TEST RUNS

Nanograms_Per Sample Train .

Species Run 03 Run 04 Run 05 t
Dioxin \ o ?
2378-TCDD 0.2 NR 0.4 '
Other TCDD 0.9 4.3 5.3 |
Penta-CDD 16.7 NR 11.2
Hexa-CDD 193.6 NR 19.1 :
Hepta-CDD 1334.3 201.2 71.8 - !
Octa-CDD 4747.3 203.8 63.9
Furans t E
2378-TCDF 1.6 NR 2.8 .
Other TCDF 101.4 176.0 78,5
Penta-CDF - ' 213.5 NR 44.8
Hexa-CDF 690.9 122.9 72.7
Hepta-CDF ' 1511.2 859.7 214.0
9

Octa-CDF 3160.4 443.8 159.

NR = data not reported by Troika.
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APPENDIX F :
RISK MODELING INPUT DATA FOR SITE WRI-A
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TABLE F-1. RISK MODELING INPUT PARAMETERS FOR RUN 01

SITE WRI-A (WIRE-ONLY FEED)

----—----_----_----_----------------------------------_----_--_---------------_

Dioxin/Furan Isomer Isomer Hourly Relative 2,3,7,8 - TCDD
[somer Concentration Emissions Potency Equivalent
In Flue Gas Rate Factor Emissions
(ng/dscm) (ug/hr) (mg/yr)

2378 TCDD NR NR 1.000 ~ NR

Other TCDD 5.16E-01 4.43E-01 .010 9.21E-03

2378 TCDF NR NR .100 ~ NR ‘
Other TCDF 3.89E+00 3.34E+00 .001 6.94E-03 -
Penta-CDD NR NR .500 NR =x
Penta-CDF 5.28E+00 4 .53E+00 .100 9.42E-01 )
Hexa-CDD 3.10E+00 2.66E+00 .040 2.21E-01 :
Hexa-CDF 1.23E+01 1.05E+01 .010 2.19E-01
Hepta-CDD 3.18E+01 2.73E+01 .001 5.68E-02
Hepta-CDF 4.74E+01 4.07E+01 .001. 8.46E-02
Octa-CDD 1.54E+01" 1.32E+01 .000 .00E+00

Octa-CDF 2.70E+01 2.32E+01 .000 .00E+00
Net 2378 TCDD Equivalent Atmospheric Loading 1.54E+00

NR = not reported by Troika.
ND = not detected (detection limit in parentheses).
N/A = detection 1imit not available

ng = 1.0E-09g .

ug = 1.0E-06g
mg = 1.0E-03g

Standard conditions: 293 K (20 C) temperatufe and 1 atmosphere pressure.
2080 operating hours per year
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SITE WRI-A (WIRE-ONLY FEED)

TABLE F-2. RISK MODELING INPUT PARAMETERS FOR RUN 02

----—----—---—----—-—--—-—-------—------——-——--- bl e R R T T e SUNRI

-------------------------—---------------------.--—---

Isomer Hourly

Dioxin/Furan
Isomer

2378 TCDD
Other TCDD
2378 TCDF
Other TCDF
Penta-CDD
Penta-CDF
Hexa-CDD
Hexa-CDF
Hepta-CDD
Hepta-CDF
Octa-CDD
Octa-CDF

Isomer

Concentration
In Flue Gas

(ng/dscm)

NR

NR

NR
9.63E+00

NR

NR

NR
3.18E+00
.2.15E+01
6.12E+01
1.24E+01
2.92E+01

Emissions

Rate

(ug/hr)

8

not detected (detection limit
detection limit not available

NN~ N

=

~

>
BN Wun

T =

Standard conditions:

1.0E-09g
1.0E-06g
1.0E-03g

2080 operating hours per year

NR
.67E+00
NR
NR
NR
.86E+00
.94E+01
.51E+01
.11E+01
.63E+01

Loading

----—--..------------------—---—-—----------------------—- -------

not reported by Troika.

Relative

. Potency
Factor

“in parentheses).

F-4

(mg/yr)

e e mw..---—---

NR

NR

NR
1.80E-02

NR

NR

NR
5.95E-02
4.03E-02
1.15E-01
.00E+00
.00E+00

293 K (20 C) temperature and 1 atmosphere pressure.

2,3,7,8 - TCDD
Equivalent
Emissions



TABLE F-3. RISK MODELING INPUT PARAMETERS FOR RUN 06
SITE WRI-A (WIRE-ONLY FEED)

---------------—--_--——----------------—--------—------—-----———------—_-_-___..

.-—--------..---------------—-----------—----—-----—--------------_—_—--_--_-.._-.

Dioxin/Furan Isomer Isomer Hourly Relative 2,3,7,8 - TCDD
Isomer Concentration Emissions Potency Equivalent
In Flue Gas Rate Factor Emissions
(ng/dscm) (ug/hr) ' (mg/yr)

2378 TCDD 9.29E-02 8.92E-02 1.000 1.85E-01

Other TCDD 1.24E+00 1.19E+00 010 2.47E-02

2378 TCDF 3.72E-01 3.57E-01 100 7.42E-02 _
Other TCDF 1.63E+01 1.56E+01 001 3.25E-02 3
Penta-CDD 2.04E+00 1.96E+00 500 2.04E+00 =
Penta-CDF 2.66E+01 2.55E+01 100 5.31E+00 :
Hexa-CDD 8.82E+00 8.47E+00 040 7.05E-01 .
Hexa-CDF 6.06E+01 5.82E+01 010 1.21E+0Q0 .
Hepta-CDD 1.39E+02 1.33E+02 001 2.78E-01
Hepta-CDF 2.54E+02 2.44E+02 ©.001 . 5.07E-01
Octa-CDD 1.26E+02 1.21E+02 .000 .00E+00
Octa-CDF 9.97E+01 9.57E+01 .000 .00E+00
Net 2378 TCDD Equ1va]ent Atmospheric Loading 1.04E+01

ND = not detected (detection limit in parentheses).

N/A = detection 1imit not available

ng = 1.0E-09g

ug = 1.0E-06g

mg = 1.0E-03g

Standard conditions: 293 K (20 C) temperature and 1 atmosphere pressure.
2080 operating hours per year
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APPENDIX F-2
WIRE AND TRANSFORMER FEED
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TABLE F-4. RISK MODELING INPUT PARAMETERS FOR RUN 03
SITE WRI-A (WIRE AND TRANSFORMER FEED)

-....------------——---------—-----------------u-----------------—-----.----_—-_-_-

Dioxin/Furan Isomer Isomer Hourly Relative 2,3,7,8 - TCDD
Isomer Concentration Emissions Potency Equivalent
' In Flue Gas Rate Factor Emissions
(ng/dscm) (ug/hr) (mg/yr)
2378 TCDD 5.12E-02 4.45E-02 1.000 9.26E-02
Other TCDD 2.30E-01 2.00E-01 .010 4.17E-03
2378 TCDF 4.09E-01 3.56E-01 .100 7.41E-02
Other TCDF 2.59E+01 2.26E+01 .001 4.69E-02 E
Penta-CDD 4.27E+00 3.72E+00 .500 3.86E+00 =
Penta-CDF 5.46E+01 4.75E+01 . .100 9.88E+00 :
Hexa-CDD 4 . 95E+01 4.31E+01 .040 3.58E+00 T
Hexa-CDF 1.77E+02 1.54E+02 .010 3.20E+00
Hepta-CDD 3.41E+02 2.97E+02 .001 6.18E-01
Hepta-CDF 3.86E+02 3.36E+02 .001. 6.99E-01
Octa-CDD 1.21E+03 1.06E+03 .000 .00E+00
Octa-CDF 8.08E+02 7.03E+02 .000 .00E+00
Net 2378 TCDD Equivalent Atmospheric Loading 2.21E+01
ND not detected (detection limit in parentheses).

= detection Timit not available
ng = 1.0E-09g
= 1.0E-06g
mg = 1.0E-03g
Standard conditions: 293 K (20 C) temperature and 1 atmosphere pressure.
2080 operating hours per year




TABLE F-5. RISK MODELING INPUT PARAMETERS FOR RUN 04 ‘ i
SITE WRI-A (WIRE AND TRANSFORMER FEED) !

T o o R o P o o e e m o - === == === =~ = = = = = = = - o o

Dioxin/Furan Isomer Isomer Hourly Relative 2,3,7,8 - TCDD .
Isomer Concentration Emissions Potency Equivalent |
In Flue Gas Rate Factor Emissions - :
(ng/dscm) (ug/hr) (mg/yr)
2378 TCDD NR NR 1.000 NR i
Other TCDD 1.32E+00 1.19E+00 010 2.48E-02 i
2378 TCDF NR NR .100 ~NR g 2
Other TCDF 5.42E+01 4 .87E+01 .001 1.01E-01 ¥ i
Penta-CDD NR NR .500 NR .
Penta-CDF NR NR .100 NR : ;
Hexa-CDD NR NR .040 NR ;
Hexa-CDF 3.78E+01 3.40E+01 .010 7.08E-01 -
Hepta-CDD 6.19E+01 5.57E+01 .001 1.16E-01
Hepta-CDF 2.65E+02 2.38E+02 .001 4 .95E-01
Octa-CDD 6.27E+01 5.64E+01 .000 .00E+00
Octa-CDF 1.37E+02 1.23E+02 .000 .00E+00
Net 2378 TCDD Equivalent Atmospheric Loading 1.45E+00
NR = not reported by Troika.
ND = not detected (detection 1imit in parentheses).
N/A = detection Timit not available
ng = 1.0E-09¢g
ug = 1.0E-06g
mg = 1.0E-03g

Standard conditions: 293 K (20 C) temperature and 1 atmosphere pressure.
2080 operating hours per year
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TABLE F-6. RISK MODELING INPUT PARAMETERS FOR RUN 05
SITE WRI-A (WIRE AND TRANSFORMER FEED)

.-------—-------------——------—---------------q--------------------------- -----

-------¢----------—--a---—-----—---------—--------------------------—-- --------

Dioxin/Furan Isomer Isomer Hourly Relative 2,3,7,8 - TCOD
Isomer Concentration Emissions Potency Equivalent
In Flue Gas Rate . Factor Emissions
(ng/dscm) (ug/hr) (mg/yr)
2378 TCDD 1.15E-01 1.22E-01 1.000 2.55E-01
Other TCDD 1.53E+00 1.62E+00 .010 3.37E-02
2378 TCDF 8.07E-01 8.57E-01 .100 1.78E-01 .
Other TCDF 2.15E+01 2.28E+01 .001 4.74E-02 ¥
Penta-COD 3.23E+00 3.43E+00 .500 3.56E+00
Penta-CDF 1.29E+01 1.37E+01 .100 - 2.85E+00 o
Hexa-CDD 5.50E+00 '5.85E+00 .040 - 4.86E-01
Hexa-CDF 2.10E+01 2.22E+401 .010 4.63E-01
Hepta-CDD 2.07E+01 2.20E+01 .001 4.57E-02
Hepta-CDF 6.17E+01 6.55E+01 .001 1.36E-01
Octa-CDD 1.84E+01 1.96E+01 .000 .00E+00°
Octa-CDF 4 .61E+01 4.89E+01 .000 .00E+00
Net 2378 TCDD Equivalent Atmospheric Loading 8.06E+00

.—----.-—--------—----—-----------------—---—--------------------------------—..—

ND = not detected (detection limit in parentheses).

N/A = detection 1imit not available

ng = 1.0E-09g

ug = 1.0E-06g

mg = 1.0E-03g

Standard conditions: 293 K (20 ) temperature and 1 atmosphere pressure.
2080 operating hours per year
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