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3.2

UNEP(United Nations Environmental Programme ) Chemicals, ““Global
Mercury Assessment””, December 2002( [GMAD)
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2 EU Ambient Air Pollution by Mercury(Hg) — Position Paper.(2001)
(http://europa.eu. int/comm/environment/air/background. htm#mercury)
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Global Mercury Assessment UNEP
http://www.chem.unep.ch/mercury/Report/final-report-download.htm

8 Prevention and control technologies and practices
8.3 Reducing mercury releases

8.3.1 Nature of mercury emissions

629. In order to fully appreciate the relevance of various emission control
technologies, it is first necessary to review the context of these mercury emissions
(Pacyna and Pacyna, 2000, as modified by US comments to an earlier draft of this
report).

e Concentrations of mercury in coals and fuel oils vary substantially depending on
the type of fuel and its origin. The mercury in coal may be associated with the
organic or the inorganic constituents (mineral matter) of coal. When it is
associated with mineral matter such as sulfides it can often be removed by
physical coal cleaning techniques. The removal of mercury from the organic
fraction of coal is much more difficult and costly.

e Most of the processes generating atmospheric emissions of mercury employ high
temperature. During these processes, including combustion of fossil fuels,
incineration of wastes, roasting and smelting operations in non-ferrous and
ferrous metallurgy, and cement production, mercury introduced with input
material volatilizes and is converted to elemental mercury (Hg® in the high
temperature region of the process. As the flue gas is cooled to flue gas cleaning
temperatures the mercury may remain as HgC or part of it may be oxidized to
ionic mercury [Hg(Il)]. Further, Hg® and/or Hg(ll) may be adsorbed onto
particles to form particle-bound mercury [Hg(p)]. The relative magnitude of HgC,
Hg(ll), and Hg(p) in flue gas is called the speciation of mercury.

e Mercury oxidization can result from gas-phase or gas-solid reactions
(heterogeneous reactions). Laboratory experiments and thermal-chemical
studies have implicated atomic chlorine (Cl-) and nitrogen oxide (NOz) as two
potential oxidizing agents. Thermal-chemical equilibrium studies indicate that
the preferred oxidation product is HgCl2 when sufficient chlorine is present in
the fuel or waste (i.e., when the concentration of chlorine is substantially higher
than the concentration of mercury in the flue gas). Fly ash and other surfaces
within the combustion system can catalyze or mediate mercury oxidization

reactions. Major factors that affect mercury speciation are the fuel (or waste)
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composition, the combustion conditions, and the type of flue gas cleaning
methods used.

e Various technologies within the same industry may generate different amounts
of atmospheric emissions of mercury. It can be generalized for conventional
thermal power plants that the plant design, particularly the burner
configuration, fly ash characteristics, etc., have an impact on the emissions.3

e The major parameters that determine the amount and characteristics of
mercury emitted to the atmosphere from high-temperature processes are the
amount and speciation of mercury entering the flue gas cleaning devices, the
type of flue gas cleaning devices used, the concentrations of other constituents
(chlorine, NOx), and the temperature at which the flue gas cleaning devices are
operated.

8.3.2 Available options

630. The options available for reducing mercury releases from various processes may
be organized in two categories: non-control-technology options, and control- technology
options.

631. The best-known non-control-technology options include such measures as:

¢ Conversion to natural gas, oil, or a non-fossil power generating technology;

o Improved energy efficiency (reductions of CO:2-emissions as foreseen in the
Kyoto Protocol to the UN Framework Convention on Climate Change are
expected to help reduce mercury emissions from fossil fuel power generation);

e Banning mercury in products;

e Taxes or other disincentives to the use of mercury in products; and

e Product labeling.

3 Cyclone- and pulverized coal- (PC) fired boilers both operate at temperatures that volatilise the mercury in
coal and convert it to Hg? in the high-temperature regions of the furnace. The difference in stack emissions
of mercury from these two types of units is probably due to the amount and characteristics of fly ash. In
cyclone-fired units most of the mineral matter is converted to slag, which is removed in a molten form in the
bottom of the combustion unit. A relatively small amount of the mineral matter is converted to fly ash,
which in turn contains a relatively small amount of unburned carbon. In PC-fired boilers, approximately 90
percent of the coal mineral matter is converted to fly ash. The use of low- NOx burners tends to increase the
amount of carbon in fly ash, increasing the amount of mercury that is adsorbed and subsequently captured
as Hg(p) in a downstream electrostatic precipitator (ESP) or fabric filter (FF).

A similar phenomenon has been observed in systems that burn municipal solid waste. Some
mass-burn-water-wall incinerators exhibit very good combustion and low fly ash carbon concentrations.
Well operated mass-burn units equipped with spray dryer and fabric filters (SD/FFs) exhibit little if any
mercury capture. Alternatively, US tests on one refuse-derived-fuel (RDF) combustor equipped with a
SD/FF exhibited mercury captures ranging from 96 to 99 percent. In a similar fashion, fluidized bed
incinerators typically emit relatively large amounts of fly ash with a high carbon content. While improved
mercury capture by fly ash sometimes correlates with low NOx emission, there does not appear to be a cause
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632. Banning and taxes are reasonably self-explanatory. Product labelling has
advantages and disadvantages, but has proven rather effective in some cases, in
combination with other measures. For example, in the case of consumer batteries,
consumers paid significant attention to labels concerning the content of mercury and
cadmium.

633. Control-technology options for reducing releases may be thought of in the
following three categories, which are further elaborated in the next section:

A. Pre-treatment measures;
B. Combustion modifications; and
C. Flue gas cleaning or end-of-pipe controls.

634. It should be noted that the descriptions of techniques and technologies for
emission reductions that follow are general, and not intended to prescribe methods or
equipment that should be used to control mercury releases from any specific site or
plant. The ultimate appropriateness and effectiveness of any given technique or
technology is site specific, and needs to take into consideration local circumstances.

8.3.3 Reducing mercury emissions from utility and non-utility boilers and incinerators*
A. Pre-treatment measures

635. Pre-treatment measures typically include coal washing, hand-sorting of waste
at an incinerator or disposal site, the production of refuse-derived fuel at an incinerator
site, or the separation of waste at a material recycling and handling facility.

B. Combustion modifications

636. Combustion modifications act to change the combustion process. These
modifications may be used to reduce mercury concentrations in the process flue gas, or
they may be used to change the characteristics of the flue gas stream so that mercury is
more easily captured in downstream flue gas cleaning equipment. The modifications
may include using technologies such as fluidized bed combustor, mass burn/waterwall
combustor, low-NOx burner, etc.

637. As an example, combustion modification-based low-NOx technologies should
reduce mercury emissions in the exhaust gases due to lower operating temperatures,
although very limited information on this technology makes it difficult to draw firm
conclusions. While some sources indicate that a reasonable reduction can be achieved,

and effect relationship between the flue gas concentration of NOx and mercury capture.
4 For considerably more detail about recent US developments in this field, the reader is invited to consult
US EPA (1998), Brown et al. (1999) and US EPA (2002).
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other preliminary results of staged combustion in atmospheric fluidized bed combustion
(AFBC) units indicated that low-NOx had little effect on trace element emissions.

638. Switching to the same type of fuel, but with lower mercury content, which does
not involve pretreatment, may also be considered a combustion modification.

639. Other examples of modifications that can potentially be used to improve capture
of mercury are combustion modification techniques that increase the carbon content and
subsequent mercury adsorption capacity of fly ash. Increased fly ash carbon content
occurs during the use of low-NOx burners or the use of a NOx control technology called
reburning. This results from fuel-rich regions within the combustion system. While
increased mercury capture has been shown to occur with increased fly ash carbon, this
phenomenon has not been used in commercial practice for the control of mercury
emissions, and it should be considered a potential control option that might be available
in the future.

C. Flue gas treatment (end-of-pipe) controls

640. Flue gas treatment, or end-of-pipe, controls are currently deployed for control of
SOz, NOx, and PM: SO controls include a variety of wet and dry scrubbers; NOx may be
controlled by selective catalytic or selective non-catalytic reduction; and PM may be
controlled by fabric filters (FFs) or electrostatic precipitators (ESPs). There has been
extensive testing of the mercury removable capabilities of these systems on a wide range
of coal-fired utility boilers in the USA. The average results ranged from 0 to 96 percent
dependent on a variety of factors as described in detail below. Generally speaking:

e A specific technology, or combination of technologies, produced a range of mercury
reduction for any coal type;

e The type of coal strongly affected the mercury control achieved, with average
percent removal increasing as coal “rank” increased from lignite through
subbituminous to bituminous. Within any given rank, a range of removals was
achieved. Note also that world coals represent a wider range of coal rank (e.g.
brown coal) and characteristics (e.g. sulfur, ash) than US coals.

641. Additional mercury control can be achieved by injection of a sorbent (carbon-
and/or calcium-based) prior to the flue gas treatment system. These technologies are
currently under development and demonstration in the USA, but are not yet
commercially deployed.

642. Research so far has indicated that the most cost-effective approach to mercury
control may be an integrated multipollutant (SO2, NOx, PM, and mercury) control
technology. A number of these technologies are in the pilot-scale development stage in
the USA, but have generally not yet been demonstrated at full-scale. Recent Swedish
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experience has demonstrated the economic as well as technical efficiency of such systems
in full-scale waste incinerators and utility burners (Hylander et al., 2002, as cited in
comments from Uppsala University, Sweden).

643. The potential impact of mercury control technology on by-product utilization
and/or disposal needs to be evaluated. For example, increased mercury concentration in
the gypsum collected in flue-gas scrubbers may exceed the level permitted in wallboard;
or an increased carbon content in the by-product may limit its use in aggregate used for
road surfacing. Furthermore, any by-product must be in a stable form for disposal if it
cannot be utilized. Either of these potential impacts would affect the cost-effectiveness of
the process.

644. The major mercury capture mechanisms include the adsorption of mercury onto
solid surfaces and the solvation of mercury in liquid scrubbers. Mercury can be
adsorbed onto fly ash or entrained sorbent particles for subsequent capture in
particulate matter (PM) control devices. Mercury can also be captured in packed beds
containing a variety of sorbents.

645. Distribution of mercury within the various streams of wet flue gas
desulfurisation (FGD) systems has been studied in a number of countries. These studies
have shown that mercury capture in wet FGD systems depends on the rank of coal
burned, and the design and operating conditions of the FGD system. Wet FGD scrubbers
were generally preceded by PM control devices (i.e., ESPs or FFs). The total amount of
mercury captured in a boiler equipped with a scrubber depended on the amount of
mercury captured in the upstream PM control device and the soluble Hg?+ captured by
the scrubber. Flue gas from the exhausts of units burning bituminous coals exhibited
higher levels of Hg?+ than flue gas from burning of lower rank coals; this mercury was
readily captured in the PM control device and downstream scrubber. Mercury in the
exhausts of units burning low rank coals tended to be Hg® and mercury capture in these
units tended to be minimal. The scrubber chemistry must also be controlled to insure
that Hg?+ that is dissolved in the scrubber liquor is not converted back to Hg® and
re-entrained in the flue gas. Scrubber sludges must also be handled in an
environmentally acceptable manner.

646. Pacyna reported that some wet FGD systems are unable to remove more than 30
percent of the mercury in the flue gas, but in general the removal efficiency ranges from
30 to 50 percent (Pacyna and Pacyna, 2000). Short-term tests in the USA have exhibited
emission reductions for units firing bituminous coals that range from 40 to 95 percent.
The best capture was found for a unit equipped with a FF and a wet limestone (a type of
FGD) scrubber.
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647. Soluble forms of mercury can be captured in wet scrubbers. Soluble forms of
mercury include mercuric chloride [Hg(Cl2)] and other ionic forms of mercury. HgC is
relatively insoluble in aqueous solutions and it must either be adsorbed onto a solid, or it
must be oxidized to an ionic form that can be captured by scrubbing. Wet FGD systems
used on units burning bituminous coal (which emit relatively more of the water soluble
ionic mercury) perform much better than do such systems on units burning
subbituminous coal (which emit relatively more non-soluble elemental mercury).

648. Major factors that affect mercury speciation are the fuel (or waste) composition,
the combustion conditions, and the type of flue gas cleaning methods used. Coal rank
and chlorine content are extremely important factors in the speciation and capture of
mercury with different types of air pollution control technologies. In the USA,
bituminous coals tend to have relatively high concentrations of chlorine (Cl). This can
result in the oxidization of Hg°® to Hg?* (primarily HgClz2). The Hg2* can be adsorbed
onto fly ash carbon and captured in an ESP or FF. Bituminous pulverized-coal (PC)
fired boilers equipped with an ESP or FF may exhibit total mercury captures ranging
from 20 percent to more than 90 percent. The higher levels of capture are believed to be
associated with a higher fly ash carbon content. However, carbon in fly ash can
negatively impact its use as a by-product in concrete, as well as negatively impact plant
heat rate. Units that burn bituminous coal, and that are equipped with dry flue gas
desulfurization (FGD) scrubbers or wet FGD scrubbers, also exhibit high levels of
mercury capture. In contrast, low rank US coals (subbituminous coal and lignite) are
alkaline, have a relatively low chlorine content, and have fly ash with a low carbon
content. Mercury in the exhausts of plants burning low rank coals tends to be
predominately Hg®. The capture of mercury from the flue gas from these plants tends
to be low, whether the units are equipped with an ESP, FF, dry FGD scrubber, or wet
FGD scrubber.

649. Conventional mercury measurement methods must be carefully performed to
effectively determine the critical speciation distribution (i.e., Hg%Hg?*). In addition,
continuous emission monitors (CEMS), intended to provide a direct determination of
either total Hg° and/or Hg® and Hg2* are currently under development and evaluation in
the field.

(2) Wet FGD systems

650. Distribution of mercury within various streams of the wet FGD system was
studied in a number of countries. The relatively low temperatures found in wet
scrubber systems helped many of the more volatile trace elements to condense from the
vapour phase and thus to be removed from the flue gases. Due to the special
characteristics of mercury, wet FGD facilities are sometimes unable to remove more than
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30 percent of the mercury in exhaust gases. In general, however, removal efficiency for
mercury ranges from 30 to 50 percent (Pacyna and Pacyna, 2000).

651. Removal of trace elements from exhaust gases by wet FGD systems has been
studied in the Netherlands, where only pulverized coal-fired dry-bottom boilers are used,
equipped with a high-efficiency electrostatic precipitator (ESP) and an FGD design that
consists of a wet lime/limestone-gypsum process with “prescrubber.” Mostly bituminous
coals (lower mercury content) imported mainly from the USA and Australia are burnt.
In one study the mercury concentration upstream of the FGD system was 3.4 g/m?3 and
downstream was 1.0 g/m3. The relative distribution of mercury among bottom ash,
collected pulverised-fuel ash and fly-ash in the flue gases and in the vapour phase was
about 10 percent on fine particles and about 90 percent in vapour phase. 87 percent of
the mercury content of the coal was released in the flue gases, and up to 70 percent of
that was removed by the wet FGD system. About 60 percent of mercury removal takes
place in the prescrubber and about 40 percent in the main scrubber. These mercury
removal stages are summarized in figure 8.2 below (Pacyna and Pacyna, 2000).

Pulverized - High-efficiency - FGD with wet - O
coal-fired dry- electrostatic lime/limestone-gypsum @)
. 87% L 78% 23%o
bottom boiler precipitator process
I Pre- Main
U scrubber  scrubber
U U
Residue Collected ash Residue Residue
13% 9% 33% 22%
Figure 8.2 Reducing mercury emissions with wet FGD systems
652. Mercury mass balances are difficult to make. They are dependent on equipment

configurations and operating conditions used at each individual site. For example, the
partitioning of mercury among bottom ash (residue), collected fly ash, scrubber residues,
and stack emissions may vary substantially depending on the coal rank, the boiler design,
plant operating conditions, and the flue gas cleaning methods used.

(2) Dry FGD systems

653. Retention of vapour phase mercury by spray dryers has been investigated in
Scandinavia and the USA for coal combustors and for incinerators. In summary, the
overall removal of mercury in various spray dry systems varied from about 35 to 85 percent.
The highest removal efficiencies were achieved in spray dry systems fitted with downstream
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fabric filters (Pacyna and Pacyna, 2000).

(3) Mercury-bearing particle emissions

654. Coal-fired power plants and municipal incinerators are most frequently equipped
with either electrostatic precipitators (ESPs) or fabric filters. ESPs are particularly
efficient in removing all types of particles with diameters larger than 0.01 m, including
those bearing mercury after condensation within exhaust gases. Particles containing trace
elements are concentrated mostly in two size ranges:

1) atca. 0.15 m diameter and 2) between 2 and 8 m diameter. Mercury can be found on
particles in both size ranges. ESPs can tolerate operating temperatures as high as 720 K
(Pacyna and Pacyna, 2000).

655. Fabric filters are also used in coal-fired power plants. The particle collection
efficiency (not the same as the mercury collection efficiency) is always very high, and even
for particles of 0.01 m diameter, exceeds 99 percent. However, the durability of fabric
filters is very dependent upon the working temperature and their resistance to chemical
attack by corrosive elements in exhaust gases. The temperature of exhaust gases often
exceeds the temperature tolerance for fabric filter material, and therefore limits the
application of fabric filters (Pacyna and Pacyna, 2000). According to comments from the US,
fabric filters capable of temperatures seen in coal-fired boilers are available in the US.

656.

D. Control of incinerator emissions

661. Various countries rely to a greater or lesser extent on controlled waste incineration,
which reduces the waste volume and (optimally) makes use of the energy contained in the
waste materials. Because of its low boiling point, most of the mercury content of the waste
evaporates during combustion, and is emitted directly to the atmosphere, unless the
exhaust gas is properly controlled. In many countries emission controls on waste
incinerators have been improved during the last decade, and this is reflected in decreased
emissions of mercury (AMAP, 2000). In units fitted with control technologies, Pirrone et al.
(2001) found that 35-85 percent of the mercury is removed by flue gas controls.

662. According to compliance tests recently conducted at 115 of the 167 large municipal
waste incinerators, MWIs, in the USA, the average and median mercury control efficiencies
for large MWIs were 91.5 percent and 94 percent, respectively. The average control
efficiency at each site was based on a 3-test average determined by measuring the total flue
gas concentration of mercury both before and after the control system at each site (injection
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of powdered activated carbon upstream of either a spray dryer and fabric filter baghouse, or
a spray dryer and electrostatic precipitator).

663. The mercury eliminated from exhaust gases is retained in incineration residues and,
for some types of filtering technology, in solid residues from wastewater treatment (from the
scrubbing process). These residues are generally sent to landfills or — depending upon
their content of hazardous materials and other characteristics — used for special
construction purposes (wallboard, roadbeds or similar). In some cases such solid residues
are stored in special deposits for hazardous waste, which are additionally secured with a
membrane or other cover that eliminates or reduces releases by evaporation and leaching
(Pacyna and Pacyna, 2000).

664. Typical control efficiencies for a municipal waste incinerator are shown in figure 8.5
below, and a greater range of common control measures in table 8.7. Note that additional
releases from deposited ashes and residues are not reflected in the figure.

High-efficiency
electrostatic precipitator
or fabric filter

Municipal | =
waste 100%

= Flue gas =
40-70% | desulfurisation |15-60%

y U y
collected ash residues
0%
30-60% 6-40%

Figure 8.5 Reducing mercury emissions from waste incinerators — typical efficiencies of key technologies
(based on Pirrone et al., 2001)
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Table 8.7 Efficiency of common mercury control technologies for incinerators (based on Pirrone et al.,

2001)
. . Control combinations, percent reduction of
Emission source and control technologies . : .
for inci mercury emissions, final concentration of
or incinerators :
mercury in effluent, etc.
Municipal waste incinerators (MWI) (@) emits higher levels of mercury and compounds
a) mass burn/waterwall (MB/WW) type of than other types of MWI
combustor (b)+(c) achieve 75% reduction, of which 50-70% by
b) high-efficiency electrostatic precipitator (b) (Bergstrom, 1983)
(ESP) (c) achieves typical 35-85% reduction, in the
c) spray dry FGD system higher range when supplemented by (d)
d) downstream fabric filter (“baghouse”)
Sewage sludge incinerators (a) emits lower levels of mercury to the atmosphere
a) fluidized bed (FB) combustor than other incinerators, and (b) emits more
b) multiple hearth (MH) technique mercury than most

Abbreviations: ESP - Electrostatic precipitator
FB - Fluidized bed
FGD - Flue gas desulfurization
MH - Multiple hearth
Note: This table does not include the use of activated carbon injection as a control option. However,
recent advances in the use of this technology are mentioned in previous paragraphs.

665. For comparison, figure 8.6 shows the behaviour of mercury in a specific Japanese
incinerator (data provided by the Republic of South Korea). According to measurements,
98.2 percent of the mercury in the waste moves to the emission gas treatment facility, and
only 2 percent remains in slag residues. Then, 14 percent of the mercury is removed by the
electrostatic precipitator and remains in the collected ash and 91 percent of the mercury
that passes the electrostatic precipitator (77 percent of total mercury) is removed by the gas
cleaning facility. Finally, 7 percent of the mercury originally contained in the waste is
emitted to the atmosphere.

Incinerator = Electrostatic = Gas cleaning
98.2% precipitator 84.3% | facility FGD
U U U
. Gas cleaning
Risg;l/ue Collected ash 13.9% water
o7 77.0%

Figure 8.6 Behaviour of mercury in a Japanese incinerator (Nakamura, 1994).
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8.5 Mercury control costs and effectiveness

707. While the costs of control technologies are highly variable, depending on the country
and location, local circumstances, availability of equipment and technicians, characteristics
of raw material being combusted or waste being incinerated etc., this section draws on
several key sources to provide some comparative estimates of these costs.

8.5.1 Costs of reducing mercury emissions from boilers and incinerators

¢ )

B. Mercury control costs for incinerators

712. Incinerators employ many of the same mercury control technologies used in utility
boilers. However, the cost structure is much different, so it is useful to present them in a
separate table, and to compare incinerator control costs with other incinerator control costs
rather than with utility boiler control costs. Once again, it should be kept in mind that the
costs calculated in table 8.13 assume that the entire cost of emission controls is allocated to
mercury alone, which is clearly not representative of the real world situation. Each of the
control options discussed in the table has some effect on greenhouse gases and other
emissions, and these effects must be taken into consideration before final decisions on
multi-pollutant control technologies are made.

713. In conclusion, the relative costs and mercury removal effectiveness of the most
common control technologies applied to incinerators are presented in table 8.14. In this
case activated carbon injection seems to clearly lead the field in cost effectiveness, although
its ability to remove other pollutants from the flue gas is greatly limited. It is therefore
combined with an electrostatic precipitator or a fabric filter.
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Table 8.13  Control technologies and cost effectiveness for incinerators (US EPA, 1997)

Source Mercury control Cost effectiveness Cost comments
technique
$US/g Hg removed Other indicators
Municipal |Material separation $3.19 $0.41/metric tons | Costs very community specific; results
waste (batteries) MSW shown based on one community's program.
combustor |Product substitution [see comment] [see comment] The potential for product substitutions
(MWC) (e. g., batteries, ther- requires that the specific circumstances of
mometers etc.) each situation be examined; general cost
estimates are not possible.
Activated carbon injec- $0.46 — 1.92 $0.77-3.85 metric | Costs assume an 85% reduction; the range
tion tons MSW of costs covers two model plants.
Costs equivalent to 1.3% (large unit) to
6.9% (small unit) calculated cost increase*
Carbon filter beds $1.13-2.39 $5.98-10.33/metric | Range of costs covers two model plants.
tons MSW
Polishing wet scrubber $3.52-7.31 $5.83-14.85/metric | Costs assume an 85 percent reduction;
tons MSW range of costs covers two model plants.
Medical Material separation less than $3.19 less than Costs vary on a site-specific basis; no costs
waste (batteries) [see comment] $0.41/metric tons | were available; cost effectiveness for a
incinerator MSW [see comment]| hospital program would be assumed to be
(MWI) better than for a community program.

Good combustion, wet
scrubber or dry
scrubber with carbon
injection

Switching with waste
segregation
Switching without
waste segregation

0.01-0.04% calcu-
lated cost increase*
0.02-0.09% calcu¥
lated cost increase*

For cost- effectiveness estimates for
individual facilities, the reader should
consult Hospital/ Medical/ Infectious Waste
Incinerators.: Background Information for
Promulgated Standards and Guidelines -
Regulatory Impact Analysis for New and
Existing Facilities (EPA- 453/ R- 97- 009b)

* “Calculated cost increase” is the estimated cost increase in the service or product to cover the cost of these emission

controls.

Abbreviation: MSW - municipal solid waste

Table 8.14 Cost-effectiveness of mercury control measures in waste incinerators (based on Pirrone et al.,
2001) (ton = metric ton)

Mercury Costs
Control option Removal Operation &
efficiency Investment maintenance
Municipal waste combustor (percent) ($US 1000/ton waste) ($US 1000/ton wastelyr)
capacity of MWC ~180 t/day | ~2000 t/day | ~180 t/day | ~2000 t/day
ESP only 10 n.a. n.a. n.a. n.a.
FF only 29 n.a. n.a. n.a. n.a.
ESP or FF + carbon filter bed 99 31.7 80.0 6.5 15.6
Activated carbon injection + ESP or FF | 50-90+ 0.3 0.8 0.25 1.3
Polishing wet scrubber + ESP or FF 85 10.3 22.9 1.9 4.9
Medical waste incinerator (percent) ($US 1000/ton waste) ($US 1000/ton wastelyr)
capacity of MWI ~60 kg/hr ~460 kg/hr | ~60 kg/hr | ~460 kg/hr

ESP only 10 n.a. n.a. n.a. n.a.
FF only 29 n.a. n.a. n.a. n.a.
Activated carbon injection + FF 50-90+ 56.5 127.0 89.0 84.0
Polishing wet scrubber + FF 85 400.0 400.0 100.0 100.0
Abbreviations: ESP - Electrostatic precipitator MWh - Megawatt-hours

FF -  Fabric filter (baghouse) MWC - Municipal waste combustor

FGD - Flue gas desulfurization MWI - Medical waste incinerator

SDA - Spray dryer absorber
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”?Documentation of the TLVs® and BEIs® with Other Worldwide Occupational Exposure Values 2004, ACGIH, 2004)
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4.2.4 )
ATSDR Toxicological Profile 4-5
4-5
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Yy -BHC 12 mg/kg
S-BHC
0.017 mg/kg
(0.020 mg/m*)*
0.041 mg/kg
(0.049 mg/m*)*
0.041 mg/L 1.8><107 ppm
(0.29 mg/m3)**
( ( 0.3 mg/m?
0.3 mg/m
( )
(
)
0.012 ppm
(0.13 mg/m3)**=*
* 1.205 kg/m(20 1 )
*x 380.9 @ 1 )
ok 263.23 @ 1 )

#

(

(http://www._nihs.go.jp/c-hazard/bc-info/cagent/pulmonary.html))
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4.2.5

4-6
¢)) 190t 4m>< 30m>< 4m
15m>< 50m>=< 5 8m
@
(
©) )
3 ( 60m/ )
2
lpam 6 ) HEPA ( 0.3pm 1 )
@) 3 ( 1.4m/ 2 )
10m
8m
METI-LIS (
)
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4.3 POPs
POPs

POPs

POPs
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TOC

pH

POPs

13

POPs

12
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99

4-1 POPs
POPs
POPs
POPs
POPs
( METI-LIS(
POPs )
POPs
POPs

POPs

POPs

POPs




L9

ACGIH

mg/m? mg/m? mg/m® mg/m? mg/m? mg/m?
POPs

- 0.5¢Y ) 0.004 ( 0.5(C ) -y ) 0.0003

- 1( 0.1( ) 1C ) - (p,p") 0.0017
- 0.25 ( 0.01 ( ) 0.25( ) [0.020 0.00003

- 0.1 0.01 ( ) 0.1( ) 0.29 0.0001
- 0.25 ( 0.01 ( ) 0.25( ) [0.049 0.00003

)

- 0.5( 0.5 0.5 - 0.0002
- 0.05 0.05 ( 0.5( ) 0.3 0.00003
0.025 ( ) 0.01 ( 0.005 ( 0.01( ) -( 0.00004*

)
- 1 0.5( ) 5C ) - 0.0008
0.3%* ( ) 0.025 ( 0.5 -( 0.0007
(As (US OSHA) )

0.1 0.05 0.05 ( 0.1( ) - 0.0013

- 0.2 0.1( ) 0.2( ) - 0.0010

- 0.05 ( (0.05) (0.05) 0.13 0.0001

)
- 0.1 0.1 ( 05( ) - 0.0008

**

10




5 POPs

5.1 POPs
5.1.1
POPs POPs
POPs
POPs
POPs
5-1
T TN
-S2
<>
- i I
\ — ~i__| L I\
=)
0~2cm \
2~4cm
4~6¢m
HP7 HP23
BHC DDT BHC DDT
DDT

5-1
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5.1.2

cm

5.2 POPs
5.2.1 POPs

HP23

5.2.2 POPs

S2
POPs

S1 S2

cm

POPs

cm

orS3(

S1

cm

POPs
cm

POPs

S3(

S1

) orS3(

cm

S2

S2 S1

S3
S2

HP23

DDT

S3

cm
cm

) BHC

70

mm
cm
cm cm
5-20  5-21
cm S1
POPs
1001 g/kg 5-21-
POPs
POPs
HP7
HP23
cm )
POPs
5-1
DDT  }+{s1 BHC DDT |} 5-1



BHC

BHC 0.1
v-BHC S-BHC  S1 cm o-BHC B-BHC
0.01

OS1-S2 @S1-S3( )|

10

08 |
07
06 |
05
04 |
03 |
02
01

00 LT—l=m I:-

O-BHC B-BHC  y-BHC  &-BHC

5-2 BHC

OS1-S2 BS1-S3( )]

1.0
09 r
08 r
07 r
06 r
05 r
04
03 r
02

01
00 Lo o+ [T

a-BHC B-BHC vy-BHC  &-BHC

5-3 BHC

71



S1 cm S2 cm
cm S2

S3( )

s1 s3C )

Oa-BHC W-BHC oS-BHC S1
Ha/kg
O-BHC BHC 0.02mmHg 20
http://www. inchem.org/documents/ehc/ehc/ehcl123.htm O -BHC
[3-BHC S1 46
81j9/kg S2 0 g/kg S3( ) 14
1919/kg
BHC 5-1 BHC
BHC
5-1 BHC DDT
BHC o(-BHC 2mg/L BHC o(-BHC 0.02mmHg 2
D | B-BHC 5mg/L [3-BHC 0.05mmHg 2
vy -BHC 7.3mg/L Yy -BHC 9.4><10 mmHg
S-BHC 21mg/L S-BHC 3.5><10 mmHg 4
DDT o,p~ -DDE DDT 0,p ~ -DDE
D |{p,p~”-DDE 0.0013mg/L p,p~-DDE  6.5><10 mmHg ¥
o,p~ -DDD 0,p ™ -DDD
p,p~-DDD 0.16mg/L p,p~-DDD  1.02><10 mmHg
0,p~-DDT  0.0012mg/L 3 3
p,p~-DDT  0.0017mg/L 0,p7-DDT  1.9><10 mmHg ®
p,p~-DDT  1.5>10 mmHg ¥

1)
2)

3)

4)

5)

ChemFinder.Com http://Chemfinder.cambridgesoft.com/

http://www.inchem.org/documents/ehc/ehc/ehcl23.htm

http://www.tokyo-eiken.go.jp/topics/endocrin.html
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WebKis-Plus http://w-chemdb.nies.go.jp/
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http://w-edcdb.nies.go.jp/




1.0
0.9
038
0.7
0.6
05
0.4
0.3
0.2
0.1
0.0

1.0
0.9
0.8
0.7
0.6
05
0.4
0.3
0.2
0.1
0.0

0S1-S2 @S1-S3( )

1.07 147 114
a-BHC 3-BHC v-BHC S-BHC
5-4 BHC
0S1.S2 @S1-S3( )
149
e J —
o-BHC (3-BHC v-BHC S-BHC
5-5 BHC
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2.62

10

O0S1-S2 @S1-S3(

)|

0.9

0.8
0.7

0.6
0.5
0.4

0.3
0.2
0.1
0.0

a-BHC

5-6 BHC

B-BHC  vy-BHC

S-BHC

O0S1-S2 @S1-S3(

)|

1.0
0.9

0.8

06
05
0.4

03
02 r

———

01 r l
0.0

a-BHC

5-7 BHC

B-BHC
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Yy -BHC

S-BHC



DDT

DDT

cm

cm

S1

o,p~ -DDE p,p~ -DDE

Hg/kg  14pag/kg
p,p~ -DDT
S2 cm
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S1

S3(

BHC

S1



10
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

10
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

OS1-S2 ES1-S3( |

O,p'— p:p" Orpl_ pvpl_ O:p'_ p|p"
DDE DDE DDD DDD DDT DDT

5-8 DDT

OS1-S2 BS1-S3( |

I = 0 I . I

Ovpl_ prpl_ Orp'_ p:p" Onp'_ pypl'
DDE DDE DDD DDD DDT DDT

5-9 DDT
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DDT

S1 cm o9/kg
0,p~-DDD p,p~-DDD o,p~-DDT p,p~ -DDT
HP23 S1 g/kg
S2 cm 0.1 o,p~ -DDE

0.3

7



10
0.9
08
0.7
06
05
0.4
0.3
0.2
0.1
0.0

10
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

0S1-S2 @S1-S3(

)|

119

0,p'— p:p|' Orpl_ p'pl_ Onp" p:p"

DDE DDE DDD DDD DDT DDT
5-10 DDT

OS1-S2 @S1-S3( )|
I :. I I I

0!pl_ pvpl_ Ovpl_ pvpl_ Ovpl_ p,p'—

DDE DDE DDD DDD DDT DDT
5-11 DDT
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1.0
0.9
0.8
0.7
0.6
05
0.4
03
0.2
01
0.0

1.0
0.9
0.8
0.7
0.6
0.5
04
0.3
0.2
0.1
0.0

OS1-S2 @S1-S3( )|

_aadd

o,p'-
DDE

5-12 D

p.p'- o,p'- p.p'- o,p'- p.p
DDE DDD DDD DDT DDT

OT

OS1-.S2 @S1-S3( )|

in B

-l Ll

op'-
DDE

5-13 D

pp-  op-  pp-  op-  pp-
DDE DDD DDD  DDT  DDT

DT
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9/kg

cis-

0.1

trans-

S2
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cm

cis-

S3

S1

trans-

cm

cm



S3

cm

cm

[0S1-S2 mSL-S3( |

1.0

0.8
07 1
06
05

0.4
03

01

0.0

[0S1-S2 WS1-S3

1.0

08
0.7

0.6

05
04 r

0.1

0.0

5-15

S1

cm g9/kg
S2
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0S1-S2 @mS1-S3( |

10
0.9
08
07
06 [
05 r
04 |
03
02
01
0.0

5-16

00S1-S2 MS1-S3(

1.0

0.9

06 [
05

0.4

0.2
0.1
0.0

5-17
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0S1-S2 ES1-S3(

1.0
09
0.8
07 1
0.6
05 r
04
03
02 1
01 r
0.0 [ T

5-18

00S1-S2 M S1-S3(

1.0
0.9
0.8

05
0.4

0.2
0.1
0.0

§

5-19

BHC DDT

POPs
S2 cm S3 cm cm POPs
BHC DDT
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S1 cm S2

POPs

30

BHC

DDT

84

cm

BHC

DDT

POPs



5.2.3 POPs

S1 cm HP7 HP23
[3-BHC
HP7 5-22- HP23 5-23- HP23 5-23-
BHC 25p19/L
HP7 DDT DDE DDD DDT
DDT BHC
5.2.2 BHC DDT
POPs
POPs 14 3 2.1
Hg/L
BHC 25
DDT 125
2.5
5.0
2.5
12.5
2.5
HCB  WHO ( I) 4.3
WHO ( ) 4.0
5.2.4
cm POPs
100 7/ 5-21-
POPs
POPs
POPs
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5-22- S1 0/2
of- g/l | 0.02
B- Mg/l | 3.45
BH 47
HP 0-2cm c v- ug/L | <0.01 8
S- g/l | <0.01
5 0,p'-DDE g/l | 0.25
p,p'-DDE g/l | 0.42
DDT 0,p'-DDD g/l | 0.04 0.78
p,p'-DDD g/l | 0.02
0,p'-DDT g/l | 0.02
p,p-DDT g/l | 0.03
0 00 0O0O0OTO 0O OUO0O Hg/L | <0.01 <0.01
T H e H e H ngll | <001 20,01
QQQQuman sk 3 paL <001
nla ula nla ala D. D. DI QI D. D. T trans- g/l | <0.01
Ll Ll aaaaaa L Cis- Hg/L | <0.01 <0.01
Q>0 cscaca o é 22 trans- Hg/L | <0.01
° g g g/l | <0.01
Mg/l | <0.01 <0.01
Mg/l | <0.01 <0.01
Mg/l | <0.01 <0.01
HCB pg/l | <0.01 <0.01
Hg/l 0.01
5-22- S1 02
- g/l | 0.02
B- g/l | 3.48
BH .
HP 0-2cm ¢ v/- ug/L | <0.01 3.50
S- pg/l [ <0.01
0,p'-DDE pg/L | 0.14
p,p-DDE g/l | 0.33
o,p'-DDD g/l | 0.03
pbT p,p-DDD Mg/l | 0.01 0.5
0,p'-DDT g/l | 0.02
0l ooz p,p'-DDT g/l | 0.02
002" 0 00 0 0 0 0 0920030 HOL | <001 | <0.0L
L L L L L L L L L L L. L | g/l <0.01 <0.01
cooouuaasy 3 L 001
0nomnmMm D. (A=l D. [a) T trans- g/l | <0.01
8 Y a Y a D Cis- ug/L | <0.01 <0.01
Q>0 cscdaca 0 é 2 8 trans- Mg/l | <0.01
© s g pg/lL | <0.01
= ug/L | <o0.01 <0.01
pg/L | 0.21 0.21
Mg/l | 0.03 0.03
HCB Mg/l | <0.01 <0.01
g/l 0.01
5-22- S1 0/2
- Mg/l [ 145
B- Mg/l [ 18.8
BHC 76.03
HP 0-2cm Y- ug/L [ 304
S- Hg/ll | 124
50 o,p-DDE Mg/l [ 0.03
p,p-DDE Mg/l [ 0.23
40 o,p-DDD Mg/l [ 0.23
< 30 304 poT p,p'-DDD Mg/l | 1.07 6.89
S 1838 0,0-DDT ug/ll | 1.96
520 has 124 p,p-DDT pg/L [ 3.39
Mg/l [ <0.01 <0.01
10 15 pg/l | <0.01 <0.01
0 0‘0‘ 0‘0‘0‘0‘0‘05‘;‘0'1‘0‘ cis: Hg/L | <0.01
% 00O 'EJ w 8 8 '5 E 8 tl.’ans— Mg/l [ <0.01
FE555588383 2 ci: HOL L S00L <001
rans- Hg <0.
! ! | o a o Q
Uﬂ>@dd%gdd é&‘bé pg/l | <0.01
o5 ° ¢ pg/L |_0.49 0.49
= pg/l | 1.49 1.49
Mg/l [ 0.11 0.11
HCB Hg/L | <0.01 <0.01
Mg/l 0.01
5-22 POPs HP7
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0/2
- g/l | 0.33
B- g/l | 31.90
BHC v- ool | 086 33.86
S- pg/l | 0.77
0,p'-DDE pg/l | 0.18
p,p'-DDE g/l [ 0.20
DDT 0,p'-DDD g/l | 0.02 0.41
p,p'-DDD pg/L | <0.01
0,p'-DDT g/l | 0.02
p,p'-DDT pg/l | <0.01
Hg/L | <0.01 <0.01
Mg/l | <0.01 <0.01
cis- g/l | <0.01
trans- g/l | <0.01
cis- Mg/l [ <0.01 <0.01
trans- g/l | <0.01
Mg/l | <0.01
Hg/L | _0.01 0.01
Hg/L | _0.02 0.02
Mg/l | <0.01 <0.01
HCB Mg/l | <0.01 <0.01
Mg/l 0.01
0/2
o~ g/l | 0.06
B- Mg/l | 22.60
BHC v- Lol | 0.10 22.88
S- g/l | 0.12
o,p-DDE Mg/l [ 0.04
p,p-DDE Mg/l | _0.02
0,p'-DDD Mg/l [ <0.01
pbT p,p-DDD Mg/l | <0.01 0.08
0,p'-DDT pg/L | <0.01
p,p'-DDT pg/L | 0.02
Hg/L | <0.01 <0.01
Mg/l | <0.01 <0.01
cis- Mg/l | <0.01
trans- Mg/l [ <0.01
cis- Mg/l [ <0.01 <0.01
trans- Hg/L | <0.01
Mg/l | <0.01
Mg/l | <0.01 <0.01
pg/L | <0.01 <0.01
pg/L | <0.01 <0.01
HCB Mg/l | 0.015 0.015
Mg/l 0.01
0/2
a- Hg/L 2.9
B- Mg/l | 25.2
BHC v D/ 55 38.57
S- Mg/l 14
0,p'-DDE g/l | 0.02
p,p'-DDE pg/l | 0.14
DDT 0,p'-DDD g/l | 0.04 0.84
p,p'-DDD pg/l | 0.17
0,p'-DDT Hg/l | 0.17
p,p'-DDT pg/l | 0.31
Mg/l | <0.01 <0.01
Hg/L | <0.01 <0.01
cis- Mg/l | <0.01
trans- Hg/L [ <0.01
cis- Mg/l [ <0.01 <0.01
trans- Mg/l [ <0.01
Mg/l | <0.01
g/L | 0.04 0.04
Hg/L | 0.57 0.57
Mg/l | 0.03 0.03
HCB Mg/l | <0.01 <0.01
Mg/l 0.01
HP23




5.3

HP7 HP23
5-2 5-3
HP7 HP23
As Hg Pb Cd
HP7
HP23
cm
0.005mg/L
5-2 HP7
)
0-2 2-4 0-2 0-2 2-4 0-2 0-2 2-4 4-6
As |ug/g] 16 10 12 17 11 14 29 13 7.6 150
Hg |mg/g| <0.05 | <0.05 | <0.05 | 0.06 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 15
Pb |mg/g| 58 33 30 48 24 37 23 22 21 150
Cd |pg/g| 0.58 | 0.32 | 0.30 | 0.54 | 0.28 | 0.35 0.29 0.30 | 0.18 150
T-Cr|pg/g| 102 123 124 119 136 168 107 76 99 -
Hg | mg/L <0.0005 <0.0052)
1
2
5-3 HP23
)
0-2 2-4 0-2 0-2 2-4 0-2 0-2 2-4 4-6
As |pg/g] 18 12 14 19 13 13 14 18 12 150
Hg |Mg/g| 0.24 | 0.07 | <0.05 | 0.24 | <0.05 | 0.05 2 <0.05 | <0.05 15
Pb |mg/g| 37 29 34 45 31 30 27 28 24 150
Cd (mg/g| 0.58 | 0.42 | 0.42 | 0.68 | 0.42 0.38 0.33 0.28 | 0.29 150
T-Cr|pg/g| 119 186 180 126 103 173 83 123 70 -
Hg |mg/L | 0.0023 <0.0005 0.0057 | 0.0025 | <0.0005 | 0.0011 <0.0005 <0.0052)

1)
2)
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5.4

HP7 cm
5-4
HP7
5-4 DXNs
(D) b
pg/L pg-TEQ/L
pg/g pg-TEQ/g
PCDDs 140 0.80 38 1100 0.0010 47
PCDFs 230 0.0603 130 2300
Co-PCBs 37 0.0037 450 | 27000 0.66 43
DXNs 410 0.86 620 | 30000 0.66 47
) DXNs 2 PCDDs PCDFs co-PCBs
1 HPY7
4
410pg/g
Co-PCB PCDDs/PCDFs Co-PCB
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6.1
6.1.1
POPs POPs
POPs
6-1 6-2 POPs
6-1 POPs 4
Runl Run2 b
BHC <0.002 <0.002 0.010 0.3
, | Dot <0.002 0.009 0.005 1.7
<0.002 <0.002 <0.002 .
(Lg/m) 0.00 0.00 0.00 0.03
<0.002 <0.002 <0.002 0.1
<0.002 <0.002 <0.002 0.03
BHC <0.01 <0.01 <0.01 25
3 DDT <0.01 <0.01 <0.01 125
<0.01 <0.01 <0.01 2.5
/L
(bo/L) <0.01 <0.01 <0.01 5
<0.01 <0.01 <0.01 2.5
D 13
2)
GC/NS
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6-2 DXNs

RUN1 RUN2
0.16 0.22 0.38 1Y
ng-TEQ/m3,
,  12%
0.028 | 0.0026 | 0.049 39
ng-TEQ/g
2 610 240 1500
ng-TEQ/L -
3.6 - 8.0
pg-TEQ/L -
1)
2)
3)
14 POPs
15
POPs
POPs 15
POPs
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6.1.2

POPs
POPs
POPs
POPs Hg Runl Run2 POPs

1)

POPs

Runl Run2
POPs
POPs
POPs
POPs
POPs
1108 Max1168 Min1026
905 Max940 Min873
RUN1
1098 Max1171 Min1013
904 Max941 Min847
RUN2
1108 Max1162 Min1028
922 Max972 Min884
Y Run2 Run2  POPs Runl
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POPs

POPs

6-2

6-2

100



POPs

30

409

120mL 16

_BHC_dG p 9 p > _DDT_13C12

10

-13C 1

1

209

L

5mL

HCB-'*C6  50ng

p,p ~ -DDT-3C12
50mL

20

-13C12

10

HCB-*3C6

JISK0311 GC/MS
/
GC/MS
100mL
100 L
30g o
3C,, HCB-¥*Cs 100ng 50ng
500 L 50mL

O(-BHC-d6 p,p 7 -DDT-C12

/ 120mL 16
0.5mL
30 O(-BHC-d6
3C, HCB-C6  50ng
2
smL
O(-BHC-d6 p,p ~ -DDT-"*C12
50ng 50mL 30
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50 L

5 100 300
50mL 10
5
mL
85:15 10mL ImL
10mL -d,,100ng 1mL
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6.1.3

POPs
(i) POPs
POPs 6-3 POPs
6-3 POPs 2
RUN POPs . Kg
BHC DDT
1 540 270 304 1,114
2 558 270 301 1,129
3 539 214 270 1,023
6 540 127 242 909
Runl 7 536 200 240 976
8 541 202 208 951
1o | 544 | 206 | 270 | 1,020 |
3,798 1,489 1,835
53.3% 20.9% 25.8% 7,122
4 541 172 252 965
5 534 134 250 918
9 544 206 227 977
11 545 212 292 1,049
Run2 12 559 214 295 1,068
13 530 216 312 1,058
14 | 583 | 230 | 38| 1,114 |
3,806 1,384 1,959
53.2% 19.4% 27 .4% 7,149
1)
2)
POPs Runl  Run2 14,271kg POPs
Runl Run2
6-3 Runl
6-7
POPs BHC DDT
POPs /4
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(ii) POPs

6-4
6-4 POPs kg
BHC DDT
Runl 4.5 35.2 21.9 8.7 70.3
Run2 4.0 23.2 14.4 6.0 47.6
(i)
6-5
6-5 kg
Runl 3,443 3,188 6,631
Run2 3,326 3,244 6,570
(iv)
POPs
6-6
6-6 kg
Runl 2,703 2,872 5,575
Run2 2,775 2,928 5,703
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POPs

POPs 6-7
6-7 POPs
mg/kg mg/kg mg/1 mg/kg
POPs
()| @ 3 4 19 22 39 49 .
a-BHC 20900 | 24400 | 20600 | 21700 2470 18.1 | 0.0417 | 0.0327
3-BHC 3420 | 3950 | 3350 | 3660 781 3.38 | 0.1811 | 0.0432
vy -BHC 4780 | 6560 | 4870 | 5350 <100 81900 8.27 | 0.0133 | 0.0109
S-BHC 2040 | 2460 | 2230 | 2460 2020 10.32 | 0.0233 | 0.0165
Total-BHC | 31140 | 37370 | 31050 | 33090 87171 40.07 | 0.2594 | 0.1033
0,p~-DDE | <100 | <100 | <100 | <100 890 0.02 | 0.0768 | 0.0016
p,p ~ -DDE 126 108 | 107 150 2390 0.09 | 0.3355 | 0.0185
0,p~-DDD | <100 | <100 | <100 | <100 5140 0.72 | 0.0103 | 0.0054
p,p~-DDD | 2070 | 1910 | 1790 | 2830 17900 1.81 | 0.0494 | 0.0133
0,p~-DDT | 2410 | 2360 | 2010 | 3050 28900 1.46 | 0.0189 | 0.0052
p,p~ -DDT | 11900 | 11000 | 9650 | 15200 48300 <100 <100 4.29 | 0.0311 | 0.0083
Total-DDT | 16506 | 15378 | 13557 | 21230 | 103520 8.39 | 0.5220 | 0.0523
<100
Total
cis- <100 | <100 | <100 | <100 <100 <0.01 | <0.0002 | <0.0002
Trans-
Total
1620 | 1690 | 4730 | 2460 | <100 301000 | <100 11.52 | 0.0279 | 0.0265
<100 | <100 | <100 | <100 | <100 <100 108000 | 1.70 | <0.0002 | <0.0002
<100 | <100 | <100 | <100 | <100 <100 <100 0.18 | 0.0021 | <0.0002
POPs 1. .811 .182
49266 | 54438 | 49337 | 56780 10@900 8752)00 3015900 1085?00 65)9 0 58) 0 5)8
(%) | 58.3| 58.3| 50.2 | 54.4
) DDT-DDVP 2 BHC
3) 4)
5 POPs
6) 3
(€H) 2,7,10 @ ,3,6,8
®3) 12,13,14 * 4,5,9,11
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POPs POPs 6-8
6-8 POPs
POPs POPs
(kg) (kg)
® 49266mg/kg 4299 Y 212
Run 1 513
2)
pope @ 54438 mg/kg 5526 301
@) 49337 mg/kg 4417 ¥ 218
Run 2 531
56780 mg/k 5507 ¥ 313
@ a/kg
DDT-DDVP 104000mg/kg 35.2 3.66
BHC 87200 mg/kg 4.5 0.392
Runl 11.582
301000 mg/kg 21.9 6.59
pope 108000 mg/kg 8.7 0.940
DDT-DDVP 104000mg/kg 23.2 2.41
BHC 87200 mg/kg 4.0 0.349
Run2 7.737
301000 mg/kg 14.4 4.33
108000 mg/kg 6.0 0.648
Runl , 2,872 0.178
61.9 mg/k
) 9/kg 2,928 0.181
0.811mg/kg 3443 0.00279
Runl 0.003371
0.182mg/kg 3188 0.000580
0.811mg/kg 3326 0.00270
Run2 0.00329
0.182mg/kg 3244 0.000590
! POPs POPs
2
) POPs 1516kg 1353kg 1430kg
2 POPs 1503kg 1405kg 1310kg, 1308kg
3 POPs 1457kg 1436kg 1524kg
4 POPs 1377kg 1304kg 1366kg
1460kg
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POPs Runl 513kg Run2 531kg  POPs
POPs Runl
11kg Run2 7kg  POPs
Runl POPs 524 .76kg 97.7% POPs
2.2% POPs
Run2 POPs 538.9kg 98.5% POPs
1.43% POPs
POPs
POPs
POPs
POPs
POPs
6-9
6-9
Hg Ho  (9)”
mg/kg (k)”
3.52 4299 15.1
Run 1 ) 30.8
pOPS ) 2.85 5526 15.7
4.50 4417 19.9
Run 2 ©) 42.1
4.04 5507 22.2
*)
Y 6-8
2) 3
6-9 Runl 30.8g Run2 42.1g
Hg 509/
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6.1.4

POPs
Runl Run2  POPs
POPs 6-10
6-10
(kg) (kg) %
Runl 19,328 7,995 41.36
Run2 19,422 5,667 29.17
Runl 41.36% Run2 29.17% POPs
6-11
6-11 POPs

Runl Run2

kg/day kg/day kg/day

A 31,075 36,289 39,835
15,831 17,087 18,092

22,879 23,080 23,040

58,298 42,072 32,543

POPs - 2,946 2,086

- 1,118 810

- 1,188 854

- 1,424 970

2 - 1,319 947
58,298 50,067 38,210

POPs - 70.3 47.6
128,083 126,593 119,225

1)

POPs
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6.2

6.2.1 POPs
POPs
POPs
POPs
POPs
Runl Run2
POPs 6-12 6-13
6-12 POPs Runl l19/kg
n=1 n=2 n=1 Lo
O -BHC 231,0000/| 3,110,000 1,520,000 2,313,333! 48.87
B | B-BHC 371,000, 505,000] 242,000 372,667 7.87
H |y-BHC 551,000, 684,000 360,000 531,667: 11.23
C | S-BHC 295,000, 299,000| 147,000 247,000; 5.22
Total 3527,000| 4,598,000| 2,269,000| 3,464,667: 73.19|
0,p ~ -DDE 2,370 527 667 1,188: 0.03
p,p ~ -DDE 19,900 10,100 16,000 15,333: 0.32
D |o,p~-DDD 24,900 8,420 8,940 14,087: 0.3
D |p,p™-DDD 210,000, 174,000 88,900 157,633; 3.33
T 0,p~ -DDT 182,000/ 150,000/ 136,000 156,000: 3.3
p,p~-DDT 861,000, 692,000/ 618,000 723,667: 15.29
Total 1,300,170| 1,035,047| 868,507 1,067,908: 22.56
221,000 238,000, 135,000 198,000 4.18
702 1,570 338 870; 0.02
2,880 3,210 1,690 2,593§ 0.05
5,051,752| 5,875,827| 3,274,535 4,734,038:
0.0002mg/kg
POPs
POPs
POPs 4734mg/kg BHC 3465mg/kg
POPs DDT  1068mg/kg 23
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198mg/kg(  4%)
0.0002mg/kg
6-12
Run2 POPs 6-13
6-13 POPs Run2 g/kg
n=1 n=2 n=1 E %
O(-BHC 2,570,000| 2,420,000| 2,190,000 2,393,333§ 43.2
B | B-BHC 422,000 390,000, 359,000 390,333 7.05
H |y-BHC 554,000, 502,000| 498,000 518,000 9.35
C | &3-BHC 253,000( 234,000, 235,000 240,667: 4.34
Total 3,799,000| 3,546,000/ 3,282,000 3,542,333§ 63.94
0,p ~ -DDE 801 627 640 689! 0.01
P,p ~ -DDE 15,000 12,300 11,900 13,067: 0.24
D |O,p~-DDD 17,900 19,300 17,100 18,100: 0.33
D |P,p~-DDD 299,000( 276,000, 241,000 272,000: 4.91
T 0,p~ -DDT 229,000, 213,000| 208,000 216,667! 3.91
P,p~-DDT | 1,110,000| 1,050,000| 1,000,000{ 1,053,333} 19.01
Total 1,671,701| 1,571,227| 1,478,640 1,573,856§ 28.41
448,000/ 395,000 384,000 409,000; 7.38
7,050 7,240 6,420 6,903! 0.12
6,130 10,300 6,660 7,697 0.14
5,931,881| 5,529,767| 5,157,720 5,539,7895
0.0002mg/kg
Run2 POPs
Runl POPs
5540mg/kg BHC 3542mg/kg POPs
64 DDT 1574mg/kg 28 409mg/kg
7 Runl Run2
POPs POPs 54,391
g/kg POPs
Runl Run2
POPs
0.01pag/L
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POPs

POPs 6-14
6-14 POPs POPs mg/kg
DDT BHC
103,520 87,171 301,000 108,000
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6.2.2 PCB
PCB
Runl
6-15 6-16
6-15 PCB
D
Runl
Run2
RUN1 RUN2
ng/L
(ng/g-dry) | (ng/g-dry) | (ng/g-dry)
TeCDDs 5.4 0.27 1.1 0.89
PeCDDs 3.9 0.15 0.15 0.16
HxCDDs 5.7 0.26 0.094 0.12
HpCDDs 5.0 0.81 0.29 0.33
0CDD 9.9 5.4 2.1 13
Total PCDDs 29.9 6.89 3.734 14.5
TeCDFs 29.0 0.48 1.4 1
PeCDFs 28.0 0.47 0.38 0.29
HxCDFs 40.0 0.48 0.11 0.24
HpCDFs 22.0 0.42 0.14 0.88
OCDF 18.0 0.27 0.14 1.4
Total PCDFs 137.0 2.12 2.17 3.81
Total PCDD/Fs 166.9 9.01 5.904 18.31
MCBs 8,100 2.3 7.6 11
DiCBs 36,000 45 20 15
TrCBs 29,000 92 66 53
TeCBs 6,800 99 38 36
@ PeCBs 1,800 79 30 18
& HxCBs 1,200 29 19 7.8
HpCBs 500 5.6 4.4 1.3
0CBs 62 0.73 0.42 0.15
NCBs <10 0.37 0.12 0.045
DeCBs 15 2.6 0.41 0.17
Total-PCBs 83,477 355.6 185.95 | 142.465
PCB Co-PCB 437.8 1.68 1.71 1.68
Co-PCB 390.3 15.44 9.1 3.98
Total Co-PCB 828.1 17.12 10.81 5.66
DXNs 2 995 26.1 16.7 24.0
b PCBs
2 DXNs PCDDs PCDFs co-PCBs DXNs
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DXNs 995ng/L
DXNs
24.0ng/g Runl  Run2
Run2 76%

DXNs

Runl
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Co-PCB
Run2
PCDDs/PCDFs

26.1ng/g 16.7ng/g
35%



6-16 POPs PCB
Run Run2
DDT BHC

(ng/9) (ng/9) (ng/9) (ng/9)

TeCDDs 0.06 0.17 N.D. 0.54
PeCDDs N.D. 0.07 N.D. 0.20
HxCDDs N.D. N.D. N.D. 0.17
HpCDDs N.D. N.D. N.D. N.D.
0CDD 0.7 0.2 N.D. N.D.
Total PCDDs 0.76 0.44 0 0.91
TeCDFs 0.05 0.07 0.11 0.34
PeCDFs N.D. N.D. N.D. 0.1
HXCDFs N.D. N.D. N.D. N.D.
HpCDFs N.D. N.D. N.D. N.D.
OCDF N.D. N.D. N.D. N.D.
Total PCDFs 0.05 0.07 0.11 0.44
Total PCDD/Fs 0.81 0.51 0.11 1.35
MCBs <30 1500 <30 <30

DiCBs 460 51 67 <30

TrCBs 39 <30 65 <30

TeCBs <30 <30 <30 <30

. PeCBs <30 <30 <30 <30
& HXCBS <30 <30 <30 <30
HpCBs <30 <30 <30 <30

0CBs <30 <30 <30 <30

NCBs <30 <30 <30 <30

DeCBs <30 <30 <30 <30

Total- PCBs 499 1551 132 0
PCB Co-PCB N.D. N.D. 0.26 0.73

Co-PCB N.D. N.D. N.D. 8

Total Co-PCB 0 0 0.26 8.73
DXNs 0.81 0.51 0.37 10.1

PCDD co-PCBs DXNs
DXNs DDT 0.81ng/g BHC 0.51ng/g
0.37ng/g 10.1ng/g
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1)

6-17 6-18
6-17 DXNs
Runl Run2 RUN1 RUN2

(pg-TEQ/L) (%) | (ng-TEQ/9) (%) | (ng-TEQ/9) () | (ng-TE/g) | (%)
2,3,7,8-TeCDD 0 ) 0.0016 : 2.22 0 L0 0 L0
1,2,3,7,8-PeCDD 0 0 0.0098 : 13.61 | 0.0017 3.7 0.0031 | 9.69
1,2,3,4,7,8-HxCDD 0 0 0.0013 : 1.81 | 0.00046 1 0.0047 | 14.69
1,2,3,6,7,8-HxCDD 0 ) 0.0022 : 3.06 | 0.00054 ! 1.17 | 0-0087 : 27.19
1,2,3.7.8,9-HxCOD 0 1 o0 0.0016 | 2.22 | 0.00034 | 0.72 | 0.00054 | 1.69
1,2,3,4,6,7,8-HpCDD 26 0.16 | 0.0040 : 5.56 | 0.0013 : 2.83 | 0.0019 . 5.94
0CDD 0.99 0.01 | 0.00054 | 0.75 | 0.00021 @ 0.46 | 0-0013 | 4.06
Total PCDDs 26.99 | 0.17 | 0.02104 | 29.22 | 0.00455 | 9.9 | 0-00818 ! 25.56
2,3,7,8-TeCDF 0 0 0.0017 : 2.36 | 0.0003 i 0.65 | 0-00041 . 1.28
1,2,3,7,8-PeCDF 0 0 0.0020 ! 2.78 | 0.00055 ! 1.2 | 0.00055 ! 1.72
2,3,4,7,8-PeCDF 13500 | 84.38 | 0.0175 | 24.31 | 0.0039 | 8.48 | 0-00385 | 12.03
1,2,3,4,7,8-HxCDF 1500 9.38 | 0.0060 ! 8.33 | 0.0014 : 3.04 | 0.0050 ! 15.63
1,2,3,6,7,8-HxCDF 340 i 2.13 | 0.0047 i 6.53 | 0.00075 ! 1.63 | 0-0010 | 3.13
1,2,3,7,8,9-HXCDF 0 | 0 | 000043 0.6 0 | o 0 | o0
2,3,4,6,7,8-HXCDF 0 ) 0.0051 : 7.08 | 0.00064 : 1.39 | 0.0011 : 3.44
1,2,3,4,6,7,8-HpCDF 73 i 0.46 | 0.0025 : 3.47 | 0.00039 ! 0.85 | 0.0016 f 5
1,2,3,4,7,8,9-HpCDF 55 1 0.34 | 0.00031 ! 0.43 | 0.00011 : 0.24 | 0.00099 : 3.09
OCDF 1.8} 0.01 [ 0.000027 ; 0.04 | 0.000014 : 0.03 | 0-00014 : 0.44
Total PCDFs 15469.8 i 96.69 | 0.040267 i 55.93 | 0.008054 i 17.51 | 0.01464 § 45.75
Total PCDD/Fs 15496.79 i 96.85 | 0.061307 | 85.15 | 0.012604 ¢ 27.4 | 0-00282 | 8.81
3,4,4",5-TeCB #81 6.5 1 0.04 [0.0000087; 0.01 |0.0000066: 0.01 |0-0000087; 0.03
3,3",4,4"-TeCB #77 37 1 0.23 | 0.00015 ; 0.21 | 0.00013 | 0.28 | 0.00015 ! 0.47
3,3"4,4" ,5-PeCB  #126 280 | 1.75 | 0.0080 | 11.11 | 0.032 | 69.57 | 0.0080 : 25
3,3",4,4",5,5"-HxCB #169 0 P 0 0.00013 i 0.18 | 0.00019 i 0.41 | 0.00013 | 0.41
Co-PCB  Non o- 323.5 1 2.02 [0.0082887: 11.51 |0.0323266 ' 70.28 | 0-0082887 : 25.9
2",3,4,4" ,5-PeCB  #123 0.53 0 0.000028 : 0.04 |0.0000062: 0.01 |0-0000057: 0.02
2,3",4,4"5,5-PeCB  #118 21 1 0.13 | 0.00090 : 1.25 | 0.00049 : 1.07 | 0.00022 : 0.69
2,3,3",4,4"-PeCB  #105 9.1 ; 0.06 | 0.00044 ; 0.61 | 0.00024 ; 0.52 | 0.00011 ; 0.34
2,3,4,4" ,5-PeCB #114 6.5 § 0.04 | 0.00019 | 0.26 | 0.00007 . 0.15 |0-0000495 i 0.15
2,3",4,4",5,5"-HxCB #167 0.2 0 [0.0000033] 0 [0.0000038: 0.01 |0-0000011} 0
2,3,3",4,4" ,5-HxCB #156 16.5 1 0.1 [ 0.000405 | 0.56 | 0.00042 @ 0.91 | 0-000155 : 0.48
2,3,3",4,4" ,5"-HXCB #157 4 i 0.03 | 0.000095 i 0.13 | 0.000145 i 0.32 | 0.000035 i 0.11
2,3;ié§4,4',5,5'—HpCB 1 5 0.01 0.0000048; 0-01 |4 0000059 5 0oL 0.0000036 5 0.01
Co-PCB  mono o- 58.83 1 0.37 |0.0020661: 2.87 |0.0013809: 3 0.0005799 1 1.81
Total Co-PCB 382.33 | 2.39 | 0.0103548: 14.38 | 0.0337075' 73.28 | 0-0088686: 27.71
DXNs 7 16000 100 | 0.072 ! 100 | 0.046 ! 100 | 0-082 ! 100

DXNs 2 PCDDs PCDFs Co-PCB
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6-18 POPs

DXNs

DDT

Runl Run2

(ng-TEQ/g)

()

BHC

Runl Run2

(ng-TEQ/9)

Runl Run2

(ng-TEQ/9)

Runl Run2

(ng-TEQ/9)

2,3,7,8-TeCDD

0

0

0

0

0

1,2,3,7,8-PeCDD

1,2,3,4,7,8-HxCDD

1,2,3,6,7,8-HxCDD

1,2,3,7,8,9-HxCDD

o] O] o] ©

o| o] o] ©

1,2,3,4,6,7,8-HpCDD

0

o|lo|o|o| o

0

0CDD

0.00007

100

0.00002

Total PCDDs

0.00007

100

0.00002

2,3,7,8-TeCDF

o

1,2,3,7,8-PeCDF

2,3,4,7,8-PeCDF

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HxCDF
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6.3 POPs
POPs
6.3.1 POPs
POPs 6-19
POPs
POPs POPs Runl Run2
POPs Runl 224Kkg
Run2 201kg  POPs
6-19 POPs g
1)
4) 5)
Runl ? Run2 ¥
un un Runl Run2 Runl Run2
O(-BHC 109476.1867| 86861.23457| 0.0593808| 0.040449| 0.0431313| 0.0309669
B | B-BHC 17636.07733| 14166.35557| 0.2578864| 0.175667| 0.0569808| 0.0409104
H |vy-BHC 25160.59333 18799.774| 0.0189392( 0.012901| 0.0143771| 0.0103223
C | >-BHC 11689.028| 8734.527431| 0.0331792| 0.022601| 0.0217635| 0.0156255
Total 163961.8853| 128561.8916| 0.3693856| 0.251618| 0.1362527|0.0978251
0,p ~ -DDE 56.220912 25.005877| 0.1093632| 0.074496| 0.0021104| 0.0015152
p,p ™ -DDE | 725.6346667 474.240631| 0.477752| 0.325435| 0.0244015| 0.0175195
D |0,p~-DDD | 666.6374133 656.9033| 0.0146672| 0.009991| 0.0071226| 0.0051138
D |p,p™-DDD | 7459.839867 9871.696/ 0.0703456| 0.047918| 0.0175427|0.0125951
T 0,p~ -DDT 7382.544| 7863.495431| 0.0269136| 0.018333| 0.0068588| 0.0049244
p,p~ -DDT | 34246.80133| 38228.61457| 0.0442864| 0.030167| 0.0109477| 0.0078601
Total 50537.67819| 57119.95581| 0.743328| 0.50634| 0.0689837| 0.0495281
9370.152 14843.837| 0.0397296( 0.027063| 0.0349535| 0.0250955
41.17188 250.530579 0 0 0 0
122.7269067 279.347221| 0.0029904| 0.002037 0 0
224033.6143| 201055.5622| 1.1554336| 0.787058| 0.2401899| 0.1724487
D POPs
2 6-12  POPs 6-11 47324kg
3 6-13  POPs 6-11 36293kg
9 6-7 POPs 6-11 Runl  1424kg Run2  970kg
5 6-7 POPs 6-11 Runl  1319kg Run2  947kg
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POPs 6-20
6-20 POPs POPs g
Runl Run2
DDT BHC DDT BHC

o -BHC 0| 11.115 0 0 0 9.88 0 0

B | B-BHC 0| 3.5145 0 0 0| 3.124 0 0
H |y-BHC 0| 368.55 0 0 0| 327.6 0 0
C | &-BHC 0 9.09 0 0 0 8.08 0 0
Total 0] 392.2695 0 0 0| 348.684 0 0
0,p~ -DDE 31.328 0 0 0 20.648 0 0 0
p,p~ -DDE 84.128 0 0 0 55.448 0 0 0

D |o,p~-DDD | 180.928 0 0 0 119.248 0 0 0
D |p,p™-DDD 630.08 0 0 0 415.28 0 0 0
T 0,p~-DDT | 1017.28 0 0 0 670.48 0 0 0
p,p~-DDT | 1700.16 0 0 0 1120.56 0 0 0
Total 3643.904 0 0 0| 2401.664 0 0 0

0 0| 6591.9 0 0 0| 4334.4 0

0 0 0| 939.6 0 0 0 648

0 0 0 0 0 0 0 0

Total 3643.904| 392.2695| 6591.9| 939.6| 2401.664| 348.684| 4334.4 648

11567.6735 7732.748
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6.3.2 POPs

Runl Run2
POPs
6_21 _msN /h
63,700 46,200
Runl 59,700 46,300
Run2 62,800 41,400
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POPs

POPs 6-22
6-22 POPs g/mé, 0,=12%
Runl Run2
BHC o-BHC <0.002 <0.002 <0.002 <0.002 <0.002 0.01
[3-BHC <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
vy -BHC <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
S-BHC <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Total 0 0 0 0 0 0.01
DDT 0,p ~ -DDE <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
p,p ~ -DDE <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
0,p~-DDD <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
p,p ~ -DDD <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
0,p~-DDT <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
p,p ~ -DDT <0.002 <0.002 0.018 0.009 0.005 0.005
Total 0 0 0.018 0.009 0.005 0.005
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Total 0 0 0 0 0 0
cis- <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
trans- <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Cis- <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
trans- <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Total 0 0 0 0 0 0
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Total 0 0 0 0 0 0
Total 0 0 0.018 0.009 0.005 0.015
""" Total - 0.04 - 0.047 - 0.051
Total ND
POPs Runl  p,p~-DDT  Run2 o-BHC p,p ™ -DDT
Runl Run2 POPs
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6.3.3

Run2

Run2

Runl

Run2

POPs

POPs
6-23 Runl
8.8
6-23 kg/day
11,040
Runl 10,399
Run2 8,839
POPs
10cm
POPs
X

121

10

Runl



POPs

POPs 6-24
6-24 POPs Ig/kg=ng/g

RUN1 RUN2
BHC O(-BHC <0.2 <0.2 <0.2
3-BHC <0.2 <0.2 <0.2
Y -BHC <0.2 <0.2 <0.2
S-BHC <0.2 <0.2 <0.2

Total 0 0 0
DDT 0,p ™ -DDE <0.2 <0.2 <0.2
p,p = -DDE <0.2 <0.2 <0.2
0,p ~ -DDD <0.2 <0.2 <0.2
p,p ~ -DDD <0.2 <0.2 <0.2
0,p~-DDT <0.2 <0.2 <0.2
p,p~-DDT 0.3 1.2 0.3
Total 0 1.2 0.3
<0.2 <0.2 <0.2
<0.2 <0.2 <0.2

Total 0 0 0
Cis- <0.2 <0.2 <0.2
trans- <0.2 <0.2 <0.2
Cis- <0.2 <0.2 <0.2
Trans- <0.2 <0.2 <0.2
<0.2 <0.2 <0.2

Total 0 0 0
<0.2 <0.2 <0.2
<0.2 <0.2 <0.2
<0.2 <0.2 <0.2

Total 0 0 0
Total 0.3 1.2 0.3
Total 4.1 5 4.1

Total ND
p,p~ -DDT
Runl 1.2pg/kg
Run2 0.3119/kg p,p~ -DDT POPs
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RUN2 6-25

6-25 POPs g/kg=ng/g  RUN2
BHC a-BHC 16.6 1.5 7.6 1.4 12.1 1.5
[3-BHC 6.4 0.9 4.0 0.9 5.2 0.9
Y-BHC 11.5 1.3 5.8 1.4 8.7 1.4
S-BHC 8.0 0.8 3.7 0.9 5.9 0.9
Total 42.5 4.5 21.1 4.6 31.9 4.7
DDT 0,p“ -DDE <0.2 <0.2 0.3 <0.2 0.2 <0.2
p.p “ -DDE 1.0 <0.2 0.5 <0.2 0.8 <0.2
0,p“-DDD 1.1 <0.2 0.7 <0.2 0.9 <0.2
p.p = -DDD 12.1 1.4 6.8 1.3 9.5 1.4
0,p = -DDT 17.7 1.9 7.0 1.1 12.4 1.5
p,p = -DDT 67.5 7.6 25.5 3.6 46.5 5.6
Total 99.4 10.9 40.8 6.0 70.3 8.5

<0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 | <0.2

Total 0 0 0 0 0 0
Cis- <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
trans- <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
Cis- <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
Trans- <0.2 <0.2 <0.2 <0.2 <0.2 | <0.2

<0.2 <0.2 <0.2 <0.2 <0.2 | <0.2

Total 0 0 0 0 0 0

8.8 0.7 3.2 0.5 6.0 0.6
<0.2 <0.2 <0.2 <0.2 <0.2 | <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 | <0.2

Total 8.8 0.7 3.2 0.5 6.0 0.6
Total ¥ 151 16.1 65 11.1 108 13.8
D TOTAL 3
BHC DDT
POPs
POPs 6-3
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1ag-_dd

1aa-_do

aaa- dd

aaa-.do

3qqg- dd

3aa-.d'o

OHE-Q

oHa-A

oHa-dgd

OHE-1©

POPs

)

(

POPs

6-3

POPs

POPs

POPs

POPs

POPs

POPs
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POPs

POPs
6-26 POPs g/l
RUN1 RUN2
BHC O-BHC <0.01 <0.01 <0.01
[3-BHC <0.01 <0.01 <0.01
Yy -BHC <0.01 <0.01 <0.01
S-BHC <0.01 <0.01 <0.01
Total 0 0 0
DDT 0,p~ -DDE <0.01 <0.01 <0.01
p,p ™ -DDE <0.01 <0.01 <0.01
0,p~ -DDD <0.01 <0.01 <0.01
p,p~ -DDD <0.01 <0.01 <0.01
0,p~ -DDT <0.01 <0.01 <0.01
p,p~ -DDT <0.01 <0.01 <0.01
Total 0 0 0
<0.01 <0.01 <0.01
<0.01 <0.01 <0.01
Total 0 0 0
Cis- <0.01 <0.01 <0.01
trans- <0.01 <0.01 <0.01
Cis- <0.01 <0.01 <0.01
Trans- <0.01 <0.01 <0.01
<0.01 <0.01 <0.01
Total 0 0 0
<0.01 <0.01 <0.01
<0.01 <0.01 <0.01
<0.01 <0.01 <0.01
Total
Total
b S48 13
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6.3.4 POPs

6-27
6-27
L
Runl 384,000
Run2
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POPs

POPs 6-28
p,p~ -DDT Run2 O-BHC p,p~ -DDT
6-28 POPs g/l

RUN1 RUN2 RUN1 RUN2
a-BHC <0.01 | <0.01 0.02 <0.01 0.03
(3-BHC <0.01 | <0.01 | <0.01 | <0.01 0.04
BHC v -BHC <0.01 <0.01 <0.01 <0.01 <0.01
S-BHC <0.01 | <0.01 | <0.01 | <0.01 <0.01
Total 0 0 0.02 0 0.07
0,p ~ -DDE <0.01 <0.01 <0.01 <0.01 <0.01
p,p ~ -DDE <0.01 <0.01 <0.01 <0.01 <0.01
0,p~ -DDD <0.01 <0.01 <0.01 <0.01 <0.01
DDT p,p = -DDD <0.01 <0.01 <0.01 <0.01 <0.01
0,p~ -DDT <0.01 <0.01 <0.01 <0.01 <0.01
p,p ~ -DDT 0.01 <0.01 0.02 <0.01 <0.01

Total 0.01 0 0.02 0 0
<0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01

Total 0 0 0 0 0
Cis- <0.01 <0.01 <0.01 <0.01 <0.01
trans- <0.01 <0.01 <0.01 <0.01 <0.01
Cis- <0.01 <0.01 <0.01 <0.01 <0.01
Trans- <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01

Total 0 0 0 0 0
<0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01

Total 0 0 0 0 0
Total 0.01 0 0.04 0 0.07

Total¢ 0-20 0.20 0.22 - -

Total ND
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POPs

6-29
6-29 POPs
KM /kg (G |

RUN1 RUN2 RUN1 RUN2
O -BHC <0.2 0.5 <0.01 <0.01
3-BHC <0.2 <0.2 <0.01 <0.01
BHC v -BHC <0.2 <0.2 <0.01 <0.01
S-BHC <0.2 <0.2 <0.01 <0.01

Total 0 0.5 0 0
0,p ~ -DDE <0.2 <0.2 <0.01 <0.01
p,p ~ -DDE <0.2 <0.2 <0.01 <0.01
0,p~ -DDD <0.2 <0.2 <0.01 <0.01
DDT p,p = -DDD <0.2 <0.2 <0.01 <0.01
0,p = -DDT <0.2 <0.2 <0.01 <0.01
p,p ~ -DDT 0.6 0.5 <0.01 <0.01

Total 0.6 0.5 0 0
<0.2 <0.2 <0.01 <0.01
<0.2 <0.2 <0.01 <0.01

Total 0 0 0 0
Cis- <0.2 <0.2 <0.01 <0.01
trans- <0.2 <0.2 <0.01 <0.01
Cis- <0.2 <0.2 <0.01 <0.01
Trans- <0.2 <0.2 <0.01 <0.01
<0.2 <0.2 <0.01 <0.01

Total 0 0 0 0
<0.2 <0.2 <0.01 <0.01
<0.2 <0.2 <0.01 <0.01
<0.2 <0.2 <0.01 <0.01

Total 0 0 0 0

Total 0.6 1.0 0 0
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6.4

6.4.1
Runl Run2 6-30 6-31
Runl Run2 0,=12% 28ng/m’,
0.94 ng/ md 1.0 ng/ m3, Runl  Run2
6-30 DXNs 0,512
ng/m?
3 RNLY | RUN2 P
TeCDDs 0.2 0.011 0.029
PeCDDs 0.29 0.026 0.076
HxCDDs 1 0.074 0.17
HpCDDs 2.6 0.1 0.15
0CDD 3.7 0.18 0.18
Total PCDDs 7.8 0.39 0.61
TeCDFs 2.7 0.075 0.042
PeCDFs 3.2 0.08 0.053
HXCDFs 4.3 0.088 0.061
HpCDFs 5.3 0.1 0.076
OCDF 2.7 0.08 0.05
Total PCDFs 18 0.42 0.28
Total PCDD/Fs 26 0.81 0.89
MCBs 0.34 <0.1 <0.1
DiCBs 0.86 0.72 0.54
TrCBs 1.2 1.7 0.99
TeCBs 1.9 2.1 2.5
@ PeCBs 1.5 0.77 0.86
o HxCBs 1.1 0.14 0.14
HpCBs 1.3 <0.1 <0.1
0CBs 1.2 <0.1 N.D.
NCBs 0.86 N.D. N.D.
DeCBs 0.38 <0.1 <0.1
PCB Co-PCB 0.62 0.025 0.035
Co-PCB 0.959 0.098 0.08
Total Co-PCB 1.6 0.12 0.12
DXNs 2 28 0.94 1.0
Y DXNs 0,=12% 0, 9.5% Runl 9.7% Run2  9.2%
2 PCDDs PCDFs PCDD/Fs Co-PCB Total DXNs
2 PCDDs PCDFs  CO-PCB DXNs
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8.2 ng/ m® Runl 10 ng/ m’

Run2 17 ng/ m’ Runl  Run2
6-31 DXNs 0,=12
ng/m?
2 RUN1Y RUN2Y
TeCDDs 0.29 0.3 0.72
PeCDDs 0.25 0.28 0.67
HxCDDs 0.23 0.3 0.56
HpCDDs 0.09 0.15 0.21
0CDD 0.05 0.07 0.1
Total PCDDs 0.91 1.1 2.3
TeCDFs 2.4 2.9 5.1
PeCDFs 2.1 2.4 4.3
HXCDFs 1.2 1.7 2.5
HpCDFs 0.44 0.76 0.86
OCDF 0.1 0.2 0.15
Total PCDFs 6.2 8.0 13
Total PCDD/Fs 7.1 9.1 15
MCBs 0.39 0.31 0.84
DiCBs 1.2 0.93 3
TrCBs 1.5 1.3 3.5
TeCBs 2.1 1.7 2.9
@ PeCBs 1.5 1.2 2.1
a HxCBs 0.9 0.81 1.4
HpCBs 0.7 0.7 1.1
0CBs 0.5 0.54 0.74
NCBs 0.43 0.48 0.59
DeCBs 0.31 0.39 0.41
PCB Co-PCB 0.509 0.525 1.125
Co-PCB 0.568 0.512 0.887
Total Co-PCB 1.1 1.0 2.0
DXNs 2 8.2 10 17
2 DXNs 0,=12% 0, 11% Runl 11.3% Run2  11%
2 PCDDs PCDFs PCDD/Fs Co-PCB Total DXNs
2 PCDDs PCDFs  CO-PCB DXNs
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6-32

Runl Run2
6-32 DXNs ng-TEQ/mN 0, 12%
RUN1 RUN2

(o-TE/) (W) | (oTernd) (W) | (ng-TEm) | (%)
2,3,7,8-TeCDD 0 0 0 | o 0 i 0
1,2,3,7,8-PeCOD 0.026 6.34 0 | o0 0 | o0
1,2,3,4,7,8-HxCDD 0.0055 1.34 0 b0 0 L0
1,2.3,6,7,8-HxCOD 0.010 2.4 0 | 0 0 1 0
1,2,3,7,8,9-HxCOD 0.0063 1.54 0 0 0 0
1,2,3,4,6,7,8-HpCOD 0.014 3.41 | 0.00056 . 18.06 | 0.00076 | 58.46
0CDD 0.00037 | 0.09 | 0.000018 | 0.58 | 0.000018 | 1.38
Total PCDDs 0.06217 | 15.16 | 0.000578 | 18.65 | 0.000778 | 59.85
2,3,7,8-TeCOF 0.0077 | 1.88 0 . 0 0 0
1,2,3,7,8-PeCOF 0.0090 | 2.2 | 0.00030 | 9.68 0 1 o0
2,3,4,7,8-PeCDF 0.11 | 26.83 0 o0 0 & 0
1,2,3,4,7,8-HxCOF 0.034 8.29 0 0 0 0
1,2,3,6,7,8-HxCOF 0.042 10.24 0 0 0 0
1,2,3,7,8,9-HxCOF 0.0045 1.1 0 0 0 0
2.3,4,6,7,8-HxCOF 0.077 18.78 | 0.0016 | 51.61 0 0
1,2,3,4,6,7,8-HpCOF 0.031 7.56 | 0.00061 | 19.68 | 0.00049 | 37.69
1,2,3,4,7,8,9-HpCOF 0.0064 1.56 0 1 o 0 0
OCDF 0.00027 | 0.07 | 0.000008 | 0.26 | 0.000005 | 0.38
Total PCDFs 0.32187 | 78.5 | 0.002518 | 81.23 | 0.000495 | 38.08
Total PCOD/Fs 0.38404 | 93.67 | 0.00309 . 99.87 | 0.001273 | 97.92
3,4,4",5-TeCB_#81 0.0000050 | 0 . o0 0 . 0
3,37,4,4-TeCB #77 0.000019 | 0 1 0 0.0000018 | 0.14
3,3°4,47,5-PeCB_ #126 0.025 | 6.1 0o 0 o o0
3,3°,4,4°,5, 5 -1xCB_#169 | 0.0013 | 0.32 0 | 0 0 & 0
Co-PCB_Non o- 0.0263240 | 6.42 0 o 0.0000018 | 0.14
2",3,4,4" ,5-PeCB  #123 0.0000019 @ 0 0 L0 0 L0
2,3",4,4°5,5-PeCB_ #118 0.000011 | 0 0.0000054 | 0.17 | 0.0000039 | 0.3
2,3,3,4,4"-PeCB_ #105 0.000012 | 0 00000026 | 0.08 | 0-0000024 | 0.18
2,3,4,47,5-PeCB_#114 0.0000205 | 0.01 0 | 0 0 & 0
2,3",4,4"5,5"HxCB #167 | 0.00000059 | 0 o | o 0o | o
2,3,3°,4,4" ,5-HxCB_ #156 0.00010 | 0.0 0 1 o 0 & 0
2,3,3",4,4" 5°-HxCB_#157 | 0.000050 | 0.01 0 0 0 0
2,3,3,4,47,5,5"-HpCB 0.000031 | 0.01 0 0 0 0

#189 i i

Co-PCB_mono o- 0.00022699 | 0.06 | 0.0000080 | 0.26 | 0.0000063 | 0.48
Total Co-PCB 0.02655099 | 6.48 | 0.0000080 ; 0.26 | 0.0000061 | 0.62
DXNs 0.41 100 0.0031 | 100 0.0013 : 100
y DXNs 2 PCODs  PCDFs  Co-PCB
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6-33 Runl Run2
6-33 DXNs ng-TEQ/mN 0, 12%
RUN1 RUN2

(o-TE/) (W) | (oTesnd) (W) | (ng-TEm) | (%)
2,3,7,8-TeCOD 0 0 0 0 0.013 3.42
1,2,3,7,8-PeCOD 0.016 10 0.022 | 10 0.050 13.16
1,2,3,4,7,8-HxCDD 0 0 ) 0.0031 0.82
1,2,3,6,7,8-HXCOD 0 0.0023 | 1.05 0.0036 0.95
1,2,3,7,8,9-HxCOD 0 0 . o0 0.0023 0.61
1,2,3,4,6,7,8-HpCOD 0.00041 | 0.26 | 0.00069 | 0.31 | 0.00090 . 0.24
0CDD 0.000005 0 0.000007 | 0 0.000010 | 0
Total PCDDs 0.016415 | 10.26 | 0.024997 ; 11.36 | 0.072910 | 19.19
2,3,7,8-TeCOF 0.0065 4.06 0.0074 3.36 0.014 | 3.68
1,2,3,7,8-PeCOF 0.0070 | 2.38 | 0.0005 | 4.3 0.016 | 4.21
2,3,4,7,8-PeCDF 0.070 43.75 0.095 43.18 0.15 v 39.47
1,2,3,4,7,8-HxCOF 0.014 8.75 0.019 8.64 0.024 6.32
1,2,3,6,7,8-HXCOF 0.012 75 0.018 8.18 0.025 6.58
1,2,3,7,8,9-HxCOF 0 0 0o | 0 0 0
2,3,4,6,7,8-HXCOF 0.0090 5.63 0.016 7.27 0.022 5.79
1,2,3,4,6,7,8-HpCOF 0.0032 2 0.0051 2.32 0.0060 1.58
1,2,3,4,7,8,9-HpCOF 0.00023 : 0.14 | 0.00051 : 0.23 0.0046 1.21
OCDF 0.000010 | 0.01 | 0.000020 | 0.01 | 0.000015 0
Total PCDFs 0.121940 | 76.21 | 0.170530 | 77.51 | 0.257475 | 67.76
Total PCOD/Fs 0.136355 | 86.47 | 0.195527 | 83.88 | 0.330365 | 86.94
3,4,4°,5-TeCB #81 0.0000051 | 0 0.0000048 | 0 0.0000099 | 0
3,37,4,4-TeCB #77 0.000022 | 0.01 | 0.000022 | 0.01 | 0.000049 | 0.01
3,3°4,47,5-PeCB_ #126 0.020 12.5 0.021 9.55 0.045 11.84
3,3°,4,47,5,5°-NxCB_#169 | 0.00038 | 0.24 | 0.00047 | 0.21 | 0.00086 | 0.23
Co-PCBNon o- 0.0204071 | 12.75 | 0.0214968 | 9.77 | 0.0459189 | 12.08
2°.3,4,4" 5-PeCB #123 0.0000020 | 0 0 . 0 0.0000025 0
2,3",4,4°5,5-PeCB_ #118 0.000012 | 0.01 | 0.0000092 : 0 0.000015 | 0
2,3,3",4,4"-PeCB_#105 0.000011 | 0.01 | 0.000010 | 0 0.000019 | 0.01
2,3,4,47,5-PeCB_ #114 0.000016 | 0.01 | 0.0000135 | 0.01 | 0.000023 : 0.01
2,3",4,4",5,5"-HxCB #167 | 0.00000052 | 0 0.00000046 | 0 0.00000076 ; 0
2,3,3",4,47 5-HxCB_#156 | 0.000055 | 0.03 | 0.000050 | 0.02 | 0.000090 | 0.02
2,3,3°,4,47,5"-NxCB_#157 | 0.0000265 | 0.02 | 0.000025 | 0.01 | 0.000045 | 0.01
2,3,3",4,4",5,5"-HpCB 0.0000071 | 0 0.0000082 | 0 0.000013 0

#189 : : .

Co-PCB mono o- 0.00013012 | 0.08 | 0-00011636 | 0.05 | 0.00020826 | 0.05
Total Co-PCB 0.02053722 | 12.84 | 0.02161316 | 9.82 | 0.04612716 | 12.14
DXNs ~ 0.16 i 100 0.22 i 100 0.38 | 100
b DXNs 2 PCDDs PCDFs Co-PCB
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6.4.2

6-34
6-34 DXNs
ng/g
RUN1 RUN2
TeCDDs 0.047 0.026 0.34
PeCDDs 0.14 0.033 0.49
HxCDDs 0.41 0.053 0.81
HpCDDs 0.52 0.030 0.67
0CDD 0.61 0.038 1.1
Total PCDDs 1.7 0.18 3.4
TeCDFs 0.078 0.019 0.19
PeCDFs 0.12 0.023 0.27
HxCDFs 0.15 0.024 0.38
HpCDFs 0.14 0.023 0.43
OCDF 0.079 0.010 0.28
Total PCDFs 0.57 0.099 1.6
Total PCDD/Fs 2.3 0.28 5.0
MCBs 0.01 <0.01 0.062
DiCBs 0.037 0.024 0.074
TrCBs 0.064 0.028 0.062
TeCBs 0.1 0.023 0.059
mn PeCBs 0.14 <0.01 0.047
& HxXCBs 0.15 <0.01 0.045
HpCBs 0.16 <0.01 0.051
0CBs 0.15 N.D. 0.055
NCBs 0.14 N.D. 0.065
DeCBs 0.11 N.D. 0.066
Total-PCBs 1.0 0.075 0.59
PCB Co-PCB 0.115 0.0027 0.0264
Co-PCB 0.0836 0.0018 0.0301
Total Co-PCB 0.20 0.0045 0.057
DXNs » 2.5 0.28 5.06
Y pcDDs PCDFs PCDD/Fs Co-PCB Total DXNs
2 PCDDs PCDFs  CO-PCB DXNs
Run2 Runl
Run2

6-35
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Run2

Runl

6-35 DXNs

RUN1 RUN2

(ng-TEQ/g) ) (ng-TEQ/9) (D) (ng-TEQ/g) )
2,3,7,8-TeCDD 0 ! 0 0 0 0.0014 ' 2.86
1,2,3,7,8-PeCDD 0.0044 | 15.71 0.0008 30.77 0.011 | 22.45
1,2,3,4,7,8-HxCDD 0.00089 : 3.18 0 0 0.0018 | 3.67
1,2,3,6,7,8-HxCDD 0.0027 | 9.64 0 ) 0.0031 | 6.33
1,2,3,7,8,9-HxCOD 0.0015 | 5.36 0o | 0 0.0023 | 4.69
1,2,3,4,6,7,8-HpCDD 0.0025 : 8.93 0.00014  5.38 0.0032 : 6.53
0CDD 0.000061 | 0.22 | 0.0000038 | 0.15 | 0.00011 | 0.22
Total PCDDs 0.012051 ; 43.04 | 0.0009438 : 36.3 0.02291 : 46.76
2,3,7,8-TeCDF 0.00020 0.71 0 ) 0.00040 @ 0.82
1,2,3,7,8-PeCDF 0.000405 1.45 0.000090 i 3.46 0.00090 i 1.84
2,3,4,7,8-PeCDF 0.0044 15.71 0.00080 | 30.77 0.0090 | 18.37
1,2,3,4,7,8-HxCDF 0.0014 5 0.00022  8.46 0.0036 : 7.35
1,2.3,6,7,8-HxCOF 0.0016 | 5.71 | 0.00024 | 9.23 0.0034 | 6.94
1,2,3,7,8,9-HxCDF 0 b0 0 b0 0.00040 : 0.82
2,3,4,6,7,8-HXCDF 0.0021 : 7.5 0.00021 : 8.08 0.0041 ' 8.37
1,2,3,4,6,7,8-HpCDF 0.00073 | 2.61 0.00014 ! 5.38 0.0027 i 5.51
1,2,3,4,7,8,9-HpCDF 0.00017  0.61 0 P 0 0.00034 | 0.69
OCDF 0.0000079 | 0.03 0.0000010 | 0.04 0.000028 | 0.06
Total PCDFs 0.0110129 | 39.33 | 0.0017010 | 65.42 | 0.024868 | 50.75
Total PCDD/Fs 0.0230639 | 82.31 | 0.0026448 ; 101.72 | 0.047778  97.51
3,4,4",5-TeCB #81 0.0000018 : 0.01 0 ) 0.00000041 ; 0
3,3",4,4"TeCB #17 0.0000014 | 0.01 0 1 0 |0.00000075 | 0
3,3"4,4",5-PeCB #126 0.0045 | 16.07 0 b0 0.0010 2.04
3,3",4,4",5,5"-HxCB #169 0.00038 : 1.36 0 b0 0.000048 0.1
Co-PCB Non o- 0.0048832 | 17.44 0 | 0 |0.00104916 | 2.14
2",3,4,4" ,5-PeCB  #123 0.00000032 : 0 0 b0 0 b0
2,3",4,4"5,5-PeCB  #118 0.00000069 ;| O 0 0 0.00000031 ; 0
2,3,3",4,4"PeCB #105 0.00000065 | 0 0 1 0 |0.00000043 0
2,3,4,4",5-PeCB  #114 0.0000027 : 0.01 0 ) 0 b0
2,3",4,4",5,5"-HxCB #167 |0.000000086: O 0 b0 0.000000025: 0O
2,3,3",4,4" ,5-HxCB #156 0.0000075 i 0.03 0 0 0.00000315 i 0.01
2,3,3",4,4",5"-HxCB #157 | 0.0000055 ; 0.02 0 0 0.00000175 ; 0
2,3,3",4,4",5,5"-HpCB 0.0000027 : 0.01 0 0 0.00000079 ;| O

#189 : !

Co-PCB  mono o- 0.000020146;  0.07 0 b0 0.000006455 ;  0.01
Total Co-PCB 0.004903346: 17.51 | 0(0.0001) @ 0 0.001055615: 2.15
DXNs " 0.028 100 0.0026 100 0.049 100
b DXNs 2 PCDDs PCDFs Co-PCB
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6.4.3

6-36
6-2
6-36
pg/L
RUN1 RUN2

TeCDDs 510 20 160 1200 50
PeCDDs 770 7.2 270 2100 19
HxCDDs 1300 3.3 600 4300 10
HpCDDs 1100 0.7 750 3900 4.1
0CDD 990 ND 810 3700 9.4
Total PCDDs 4700 31 2600 15000 93
TeCDFs 4400 100 1400 8800 200
PeCDFs 5400 35 1800 11000 81
HXCDFs 5300 8.8 2100 11000 27
HpCDFs 3600 1.8 1800 8100 6.9
OCDF 1800 ND 1200 3800 1.6
Total PCDFs 21000 150 8300 43000 320
Total PCDD/Fs 26000 180 11000 58000 410
MCBs 200 58 90 340 420

DiCBs 550 190 280 1300 1400

TrCBs 660 220 370 1700 1100

TeCBs 710 120 440 1400 310

9 PeCBs 660 67 370 1100 160
o HxCBs 500 24 230 640 64
HpCBs 440 8 220 520 25

OCBs 350 <2.5 200 440 6

NCBs 340 N.D. 190 460 <2.5

DeCBs 270 4 170 440 <2.5
Total-PCBs 4700 690 2600 8300 3500
PCB Co-PCB 642 29.0 259 1570 76.2
Co-PCB 424 17.5 205 597 51.8

Total Co-PCB 1066 46.5 460 2200 128
DXNs ¥ 27000 220 11000 60000 540

D PpCDDs PCDFs PCDD/Fs Co-PCB Total DXNs
2 PCDDs PCDFs  CO-PCB DXNs
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6-37

Runl  Run2 240pg-TEQ/g 1500 pg-TEQ/g
610 pg-TEQ/g Runl
Run2 3.6pg-TEQ/g
Run2 8pg-TEQ/L 10pg-TEQ/g
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6-37 DXNs pg-TEQ/1
RUN1 RUN2

2,3,7,8-TeCDD 15 0.3 6 50 0.6
1,2,3,7,8-PeCDD 71 0.5 25 260 1.1
1,2,3,4,7,8-HxCDD 8 0 3.7 30 0.07
1,2,3,6,7,8-HxCDD 11 0 5.4 33 0.08
1,2,3,7,8,9-HxCDD 7.7 0 4.0 29 0.05
1,2,3,4,6,7,8-HpCDD 5.7 0 3.8 20 0.021
0CDD 0.099 0 0.081 0.37 0.00094
Total PCDDs 118.499 0.8 47.981 422.37 1.92194
2,3,7,8-TeCDF 16 0.28 5.5 33 0.40
1,2,3,7,8-PeCDF 20 0.11 7.5 43 0.205
2,3,4,7,8-PeCDF 225 1.35 75 475 2.7
1,2,3,4,7,8-HxCDF 62 0.09 25 120 0.26
1,2,3,6,7,8-HxCDF 54 0.07 22 § 130 0.23
1,2,3,7,8,9-HxCDF 4 0 2.2 9.2 0
2.3,4,6,7,8-HXCOF 57 014 % 120 0.30
1,2,3,4,6,7,8-HpCDF 24 0.011 12 56 0.046
1,2,3,4,7,8,9-HpCDF 3.2 0 1.7 6.6 0
OCDF 0.18 0 0.12 i 0.38 0.00016
Total PCDFs 465.38 i 2.051 176.02 5 993.18 1 4.14116
Total PCDD/Fs 583.879 ;  2.851 224.001 5 1415.55 | 6.06310
3,4,4",5-TeCB #81 0.0048 ! 0.00038 0.0018 0.011 : 0.0011
3,3°,4,4"-TeCB #77 0.023 | 0.0017 | 0.009 | 0.063 | 0.0044
3,3"4,4" ,5-PeCB  #126 28 L 0.74 11 ; 65 L1.9
3,3",4,4" ,5,5"-HxCB #169 0.84 1 0.008 0.36 | 1.8 | 0.022
Co-PCB_Non o- 28.8678 | 0.75008 | 11.3713 | 66.874 | 1.9275
2",3,4,47 ,5-PeCB #123 0.00090 : 0.00007 0 0.0012 0.00019
2,3",4,4"5,5-PeCB  #118 0.0052 0.00048 0.0026 0.0072 ! 0.0013
2,3,3",4,4"—PeCB_#105 0.0066 | 0.00055 | 0.0032 | 0.11 | 0.0017
2,3,4,4" ,5-PeCB #114 0.0080 i 0.00070 0.0035 0.0095 i 0.0018
2,3",4,4",5,5"-HxCB #167 0.00039 0.000009 0.00017 i 0.00046 i 0.000030
2.3,3".4,4" ,5-HxCB _#156 0.0475 | 0.0012 0.021 | 0.070 | 0.00365
2,3,3",4,4" ,5"-HXCB #157 0.0235 0.00060 0.013 ! 0.034 ! 0.0019
2,3;iéé4,4',5,5'-Hpc3 0.010 0.00006 0.0050 0.013 0.00022
Co-PCB mono o- 0.10209 0.003669 | 0.04847 | 0.14636 0.010790
Total Co-PCB 28.96989 . 0.753749 | 11.41977 67.02036 | 1.938290
DXNs 610 | 3.6 20 | 500 | 8.0
b DXNs 2 PCODs PCDFs
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Run2

6-38
Run2 0.40ng-TEQ/g
0.59ng-TEQ/g
(3ng-TEQ/g)
6-38 DXNs
Run2
DXNs ng-TEQ/g 0.59 0.40
6.5
6.5.1
NOXx SOx 6-39
6-39
RUN1 RUN2
0.046 0.029 0.006 g/m, 0.08 2
1.5 <1.0 <1.0 Vol-ppm - -
(0.02) (<0.01) | (<0.01) « ) O] i
] ] ] (<4.5) Y
250 2
37 32 36 Vol-ppm 200 3
. 700 2
) <1.5 <1.5 <1.5 mg/m3, 200 3
100 2
1.9 2.5 <1.0 Vol-ppm 50 3
<0.01 <0.01 <0.01 1
<0.05 <0.05 <0.05 10
0.01 0.01 0.01 mg/m?, 1 K
<0.05 <0.05 <0.05 1
<0.05 <0.05 <0.05 1
€ 11.0 11.3 11.0 % - -

)
2)
3)

4

12
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6.5.2

6-40
6-40
RUN1 RUN2
<0.02 <0.02 <0.02 <0.3
<0.0005 | <0.0005 <0.0005 <0.005
<0.05 <0.05 <0.05 <0.3
mg/1
<0.02 <0.02 <0.02 <0.3
<0.05 <0.05 <0.05 <1.5
<0.1 <0.1 <0.1 - -
1.9 <0.1 1.0 % <10
<0.02 - <0.02 <0.3
<0.0005 - <0.0005 <0.005
<0.05 - <0.05 <0.3
mg/1
<0.02 - <0.02 <0.3
<0.05 - <0.05 <1.5
<0.1 - <0.1 - -
64.6 - 66.3 % <85
6.5.3
6-41
6-41
1)
RUN1 RUN2
<0.02 - <0.02 0.1
<0.0005 - <0.0005 <0.005
<0.02 - <0.02 <0.1
mg/1 <0.1
0.011 - <0.005 g 5
<0.05 )
<0.5
<0.1 - <0.1 5
<0.2 )
H 8.1 - 9.3 - 5.8 8.6
<160
CcoD 15.6 - 13.5 2
<20
mg/1
<200
SS 15 - 34 )
<70

1)

2)
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6.6
6.6.1

POPs
POPs
6-42
6-42 POPs DXNs
hr 24
m*, /hr 46,200
POPs ng/ m3, 0(0.00004)
DXNs ng/ m3, 8.2
DXNs 0,12%  TEQ ng — TEQ/ mé, 0.16
POPS g 0(0.000044352)
ng — TEQ 177,408
ND
6-43 POPs DXNs Run 1
hr 24
m%, /hr 46,300
POPs ng/ m?, 9(47)
DXNs ng/ md, 10
DXNs 0,12% TEQ ng — TEQ/ me, 0.22
POPs 9 0.0100008(0.0522264)
ng — TEQ 244,464

ND
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6-44 POPs DXNs Run 2
hr 24
mé, /hr 41,400
POPs ng/ m?, 15(51)
DXNs ng/ m?, 17
DXNs 0,12% TEQ ng — TEQ/ m3, 0.38
POPs g 0.014904(0.0506736)
ng — TEQ 377,568
ND
POPs
6-45 6-47
6-45 POPs DXNs
kg 11,040
POPs ng/g 0.3(4.1)
DXNs ng/g 2.5
DXNs TEQ ng -TEQ/g 0.028
POPs g 0.003312(0.045264)
ng — TEQ 309,120
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6-46 POPs DXNs Run 1
kg 10,399
POPs ng/g 1.2(5.0)
DXNs ng/g 0.28
DXNs TEQ ng -TEQ/g 0.0026
POPs g 0.0124788(0.051995)
ng — TEQ 27037.4
ND
6-47 POPs DXNs Run 2
kg 8,839
POPs ng/g 0.3(4.1)
DXNs ng/g 5.06
DXNs TEQ ng -TEQ/g 0.049
POPs g 0.0026517(0.0362399)
ng — TEQ 433,111
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POPs

POPs
6-48 6-50
6-48 POPs DXNs
384,000
POPs g/ 0.01(0.2)
DXNs ng/ 27
DXNs TEQ ng-TEQ/ 0.61
POPs g 0.00384(0.0768)
ng — TEQ 234,240
ND
6-49 POPs DXNs Run 1
384,000
POPs g/ 0(0.2)
DXNs ng/ 11
DXNs TEQ ng-TEQ/ 0.24
POPs g 0(0.0768)
ng — TEQ 92,160
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6-50 POPs DXNs Run 2
384,000
POPs g/ 0.004(0.22)
DXNs ng/ 60
DXNs TEQ ng-TEQ/ 1.5
POPs g 0.01536(0.08448)
ng — TEQ 576,000
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6.6.2

POPs
POPs 6-51
6-51 POPs
POPs g !
Runl Run2
0 0
224000 201000
1.16 0.787
0.240 0.172
DDT 3640 2400
BHC 392 349
6590 4330
940 648
2 236000 209000
0.0100 0.0149
(0.0522) (0.0507)
0.0125 0.0026517
) (0.0520) (0.0362)
0 0.0154
(0.0768) (0.0845)
0.0225 0.0329
(0.181) (0.171)
>99.9999% >99.9999%
(>99.9999)% (>99.9999%)
1 pops 3
2 POPs

3)
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POPs

BHC DDT
BHC ¥ 2
Runl
- - 0 g
3464667 1g/kg 47324 kg 163961.9011
0.2594 mg/kg 1424 kg 0.3693856
0.1033  mg/kg 1319 kg 0.1362527
BHC( ) 87,171 mg/kg 4.5 kg 392.2695
164354 .6762
0 pg/m, 46,300 m, /hr 0
(0.008) (0.0088896)
0 po/kg 10,399 Kg 0
(0.8) (0.0083192)
0  pg/L | 384,000 L 0
(0.04) (0.01536)
0
(0.0325688)
100%
(>99.9999%)
2 Run2
- - 0 g
3542333  pg/kg 36293 kg 128561.8916 g
0.2594 mg/kg 970 kg 0.251618
0.1033  mg/kg 947 kg 0.0978251
BHC( ) 87,171 mg/kg 4 kg 348.684
0
(128910.925)
0 g/ m, 41,400 m% /hr 0
(0.016) (0.0158976)
0 pog/kg 8839 Kg 0
(0.8) (0.0070712)
0.02 g/l 384,000 L 0
(0.05) (0.0192)
0.0421688
b 100%
(>99.9999%)
D BHC O-BHC [B-BHC V/-BHC S-BHC
2 ND
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poT ¥ 2

Runl
- - 0
1067908 lg/kg 47324 kg 50537.67819
0.5220 mg/kg 1424 kg 0.743328
0.0523 mg/kg 1319 kg 0.0689837
DDT( ) 103,520 mg/kg 35.2 kg 3643.904
54182.83945
0.009 g/ m, | 46,300 mé, /hr 0.010008
(0.019) (0.0211128)
1.2 ag/kg 10,399 Kg 0.0124788
(2.2) (0.0228778)
0 g/l 384,000 L 0
(0.06) (0.02304)
0.0263196
(0.0670306)
>99.9999%
(>99.9998%)
2 Run2
- - 0
1573856  pg/kg 36293 kg 57119.95581
0.5220 mg/kg 970 kg 0.50634
0.0523 mg/kg 947 kg 0.0495281
DDT( ) 103,520 mg/kg 23.2 kg 2401.664
59522.17568
0.005 g/ m3, 41,400 m®, /hr 0.004968
(0.015) (0.014904)
0.3(1.3) pg/kg 8839 Kg 0.0026517
(0.0114907)
0.02(0.07) g/l 384,000 L 0.00768
(0.02688)
0.0152997
(0.0532747)
>99.9999%
(>99.9999%)
Y ppr p,p~-DDE o0,p~-DDD p,p~-DDD o0,p~-DDT p,p~-DDT
2 ND
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1

Runl

- - 0
198000  pag/kg 47324 Kg 9370.152
0.0279 mg/kg 1424 kg 0.0397296
0.0265 mg/kg 1319 kg 0.0349535
( ) 301,000 mg/kg 21.9 kg 6591.9
15962.12668
0 pg/ md, 46,300 md, /hr 0
(0.002) (0.0022224)
0 po/kg 10,399 Kg 0
(0.2) (0.0020798)
0 g/l 384,000 L 0
(0.01) (0.00384)
0
(0.0081422)
100%
(>99.9999%)

2 Run2
- - 0
409000  pag/kg 36293 kg 14843.837
0.0279 mg/kg 970 kg 0.027063
0.0265 mg/kg 947 kg 0.0250955
( ) 301,000 mg/kg 14.4 kg 4334.4
19178.28916
0 pig/ md, 41,400 m®, /hr 0
(0.002) (0.0019872)
0 pg/kg 8839 Kg 0
(0.2) (0.0017678)
0 pg/L 384,000 L 0
(0.01) (0.00384)
0
(0.007595)
100%
(>99.9999%)
2 ND
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1)

(Runl)

- - 0
870 pg/kg 47324 Kg 41.17188
<0.0002 mg/kg 1424 kg 0
<0.0002 mg/kg 1319 kg 0
108,000 mg/kg 8.7 kg 939.6
980.77188
0 pg/ md, 46,300 md, /hr 0
(0.002) (0.0022224)
0 po/kg 10,399 Kg 0
(0.2) (0.0020798)
0 g/l 384,000 L 0
(0.01) (0.00384)
0
(0.0081422)
100%
(>99.9991%)

2 (Run2)
- - 0
6903  pg/kg 36293 kg 250.530579
<0.0002 mg/kg 970 kg 0
<0.0002 mg/kg 947 kg 0
108,000 mg/kg 6.0 kg 648
898.530579
0 g/ m, 41,400 m®, /hr 0
(0.002) (0.0019872)
0 po/kg 8839 Kg 0
(0.2) (0.0017678)
0 g/l 384,000 L 0
(0.01) (0.00384)
0
(0.007595)

100%
(>99.9991%)

ND
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6.7

POPs

Runl

Run2 99.9999
ND
BHC DDT

DDT

14

cm

POPs
POPs

150

15

POPs

ND

POPs

POPs
99.9999

99.9999

Run2



TGT

6-1-1 PCDD PCDF PCBs HCB
S0B-1 S0B-2 S0B-3 S0B-4 SoL S0S s1 52 s3 s4 S5 S6
(1) (2 (3) 4

(DDT) (BHC) ) Yl ) ( ) 0, 12% | O, 12% Iy« ) /)

) ) ) ) [ng/1] « 7 ) () () [ng/g] [ng/] [ng/g]

[ng/g] [ng/g] [ng/g] [ng/g] [ng/g] [ng/m°N] | [ng/m°N] [ng/1]

TeCDFs 0.05 0.07 0.11 0.34 29 0.48 2.7 2.4 0.078 4.4 0.1 3.8
PeCDFs N.D. N.D. N.D. 0.1 28 0.47 3.2 2.1 0.12 5.4 0.035 4.7
pcpRs |HXCDFs N.D. N.D. N.D. N.D. 40 0.48 4.3 12 0.15 53|  0.0088 45
HpCDFs N.D. N.D. N.D. N.D. 22 0.42 5.3 0.44 0.14 36| 00018 3.3
OCDF N.D. N.D. N.D. N.D. 18 0.27 2.7 0.1 0.079 18| N.D. 18
Total 0.05 0.07 011 0.44 137 212 182 6.24 0.567 205| 01456 18.1
TeCDDs 0.06 017| ND. 0.54 5.4 0.27 0.2 0.29 0.047 0.51 0.02 0.54
PeCDDs N.D. 007| ND. 0.2 3.9 0.15 0.29 0.25 0.14 077|  0.0072 0.76
pepps |HXCDDs N.D. N.D. N.D. 0.17 5.7 0.26 1 0.23 0.41 13|  0.0033 13
HpCDDs N.D. N.D. N.D. N.D. 5 0.81 2.6 0.09 0.52 11|  0.0007 1.1
0CDD 0.7 02| ND. N.D. 9.9 5.4 3.7 0.05 0.61 099| N.D. 0.95
Total 0.76 044 0 091 299 6.89 7.79 091 1727 467| 00312 4.65
MoCBs N.D. 1500|  N.D. N.D. 8100 2.3 0.34 0.39 0.01 0.2 0.058 0.22
DICBs 460 51 67 <30 36000 45 0.86 1.2 0.037 0.55 0.19 0.56
TrCBs 39 <30 65 <30 29000 92 1.2 15 0.064 0.66 0.22 0.79
TeCBs <30 <30 <30| N.D. 6800 99 1.9 21 0.1 0.71 0.12 0.84
PeCBs N.D. N.D. N.D. <30 1800 79 15 15 0.14 0.66 0.067 0.79
PCBs |HxCBs N.D. N.D. N.D. N.D. 1200 29 11 0.9 0.15 0.5 0.024 0.73
HpCBs N.D. N.D. N.D. N.D. 500 5.6 13 0.7 0.16 0.44 0.008 0.77
OCBs N.D. N.D. N.D. N.D. 62 0.73 1.2 0.5 0.15 035| <0.0025 0.66
NCBs N.D. N.D. N.D. N.D. <10 0.37 0.86 0.43 0.14 034| ND. 0.77
DeCB N.D. N.D. N.D. N.D. 15 2.6 0.38 0.31 0.11 0.27 0.004 0.64
Total 499 1551 132 0 83477 355.6 10.64 953 1.061 468 0691 6.77
HCB N.D. N.D. N.D. N.D. N.D. 145 89 21 <0.2 N.D. <10 0.3
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6-1-2 Runl PCDD PCDF PCBs HCB
SO0B-1 SOB-2 SOB-3 SOB-4 SoL S0S s1 52 s3 s4 S5 6
) @) 3) 4)
(DDT) (BHC) ) Yyl () ( ) 0, 12% | O, 12% Iy« ) /
) ) ) ) [ng/] r) () ( ) [ng/g] [ng/g]
[ng/g] [ng/g] [ng/g] [ng/g] [ng/g] [ng/m°N] [ng/m°N] [ng/l] [ng/l]
TeCDFs 0.05 0.07 0.11 0.34 29 14 0.075 2.9 0.019 14
PeCDFs N.D. N.D. N.D. 0.1 28 0.38 0.08 2.4 0.023 18
bCoEs  |HXCDFs N.D. N.D. N.D. N.D. 40 0.11 0.088 17 0.024 2.1
HpCDFs N.D. N.D. N.D. N.D. 22 0.14 0.1 0.76 0.023 18
OCDF N.D. N.D. N.D. N.D. 18 0.14 0.08 0.2 0.01 12
Total 005 0.07 011 0.44 137 217 0423 7.96 0.099 8.3
TeCDDs 0.06 017 ND. 0.54 5.4 11 0.011 0.3 0.026 0.16
PeCDDs N.D. 007 ND. 0.2 3.9 0.15 0.026 0.28 0.033 0.27
pCpDs | HCDDs N.D. N.D. N.D. 0.17 5.7 0.094 0.074 0.3 0.053 0.6
HpCDDs N.D. N.D. N.D. N.D. 5 0.29 0.1 0.15 0.03 0.75
0CDD 0.7 02| ND. N.D. 9.9 2.1 0.18 0.07 0.038 0.81
Total 0.76 0.44 0 091 29.9 3.734 0.391 11 0.18 2.59
MoCBs N.D. 1500|  N.D. N.D. 8100 7.6 <0.1 0.31 <0.01 0.09
DiCBs 460 51 67 <30 36000 20 0.72 0.93 0.024 0.28
TrCBs 39 <30 65 <30 29000 66 17 13 0.028 0.37
TeCBs <30 <30 <30 N.D. 6800 38 2.1 17 0.023 0.44
PeCBs N.D. N.D. N.D. <30 1800 30 0.77 12 <0.01 0.37
PCBs |HxCBs N.D. N.D. N.D. N.D. 1200 19 0.14 0.81 <0.01 0.23
HpCBs N.D. N.D. N.D. N.D. 500 4.4 <0.1 0.7 <0.01 0.22
OCBs N.D. N.D. N.D. N.D. 62 0.42 <0.1 054| N.D. 0.2
NCBs N.D. N.D. N.D. N.D. <10 012 ND. 048| N.D. 0.19
DeCB N.D. N.D. N.D. N.D. 15 0.41 <0.1 039 ND. 0.17
Total 499 1551 132 0 83477 185.95 543 8.36 0075 2.56
HCB N.D. N.D. N.D. N.D. N.D. 46 85 22 <0.2 N.D.
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6-1-3 Run2 PCOD  PCDF  PCBs  HCB

SO0B-1 S0B-2 SO0B-3 S0B-4 SOL S0S S1 S2 S3 S4 S5 S6

(1) @ ®) @

(ODT) | (BHC) ) )L C ) | () |0 12% | 0 12% Foyl ) I

) ) ) ) | Ino/l oyl ) ) [ng/g] [ng/g]

[ng/g] [ng/g] [ng/g] [ng/g] [ng/g] | [ngm’N] | [ng/m®N] [ng/1] [ng/1]

TeCDFs 0.05 0.07 0.11 0.34 29 1 0.042 5.1 0.19 8.8 0.2 2.8
PeCDFs N.D. N.D. N.D. 0.1 28 0.29 0.053 4.3 0.27 11 0.081 3
PCDFs HxCDFs N.D. N.D. N.D. N.D. 40 0.24 0.061 2.5 0.38 11 0.027 2.7
HpCDFs N.D. N.D. N.D. N.D. 22 0.88 0.076 0.86 0.43 8.1 0.0069 1.6
OCDF N.D. N.D. N.D. N.D. 18 1.4 0.05 0.15 0.28 3.8| 0.0016 0.62
Total 0.05 0.07 0.11 0.44 137 381 0.282 1291 1.55 427 0.3165 10.72
TeCDDs 0.06 0.17 N.D. 0.54 5.4 0.89 0.029 0.72 0.34 1.2 0.05 0.47
PeCDDs N.D. 0.07 N.D. 0.2 3.9 0.16 0.076 0.67 0.49 2.1 0.019 0.58
PCDDs HxCDDs N.D. N.D. N.D. 0.17 5.7 0.12 0.17 0.56 0.81 4.3 0.01 0.94
HpCDDs N.D. N.D. N.D. N.D. 5 0.33 0.15 0.21 0.67 3.9 0.0041 0.75
OCDD 0.7 0.2 N.D. N.D. 9.9 13 0.18 0.1 1.1 3.7 0.0094 0.58
Total 0.76 044 0 0.91 29.9 145 0.605 2.26 341 152 0.0925 3.32
MoCBs N.D. 1500 N.D. N.D. 8100 11 <0.1 0.84 0.062 0.34 0.42 0.19
DiCBs 460 51 67 <30 36000 15 0.54 3 0.074 1.3 14 0.6
TrCBs 39 <30 65 <30 29000 53 0.99 3.5 0.062 1.7 1.1 0.73
TeCBs <30 <30 <30 N.D. 6800 36 2.5 2.9 0.059 1.4 0.31 0.59
PeCBs N.D. N.D. N.D. <30 1800 18 0.86 2.1 0.047 1.1 0.16 0.47
PCBs |HxCBs N.D. N.D. N.D. N.D. 1200 7.8 0.14 14 0.045 0.64 0.064 0.28
HpCBs N.D. N.D. N.D. N.D. 500 1.3 <0.1 1.1 0.051 0.52 0.025 0.24
OCBs N.D. N.D. N.D. N.D. 62 0.15 N.D. 0.74 0.055 0.44 0.006 0.18
NCBs N.D. N.D. N.D. N.D. <10 0.045 N.D. 0.59 0.065 0.46 <0.0025 0.037
DeCB N.D. N.D. N.D. N.D. 15 0.17 <0.1 0.41 0.066 0.44 <0.0025 0.11
Total 499 1551 132 0 83477 142.465 5.03 16.58 0.586 8.34 3.485 3427
HCB N.D. N.D. N.D. N.D. N.D. 107 20 16 1 N.D. <10 <0.2
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6-2-1

S0B-1 SOB-2 SOB-3 S0B-4 SOL S0S S1 S2 S3 S4 S5 S6
) @ (€) ®
(DDT) (BHO)  |( )|(C ) C ) C 0, 12% 0, 12% « ) ( ) « 7 )
( ) | C )| ( )| ( ) « 7 ) « ) « ) « 7 )

[ng-TEQ/g] | [ng-TEQ/g] | [ng-TEQ/g] | [ng-TEQ/g] | [ng-TEQ/I] | [ng-TEQ/g] [ngfrEQ/m3N][ng5TEQ/m3N] [ng-TEQ/g] | [ng-TEQ/1] | [ng-TEQ/I] | [ng-TEQ/g]
2378-TeCDF 0 0 0 0 0 0.0017 0.0077 0.0065 0.0002 0.016 0.00028 0.014
12378-PeCDF (*1) 0 0 0 0 0 0.002 0.009 0.007 0.000405 0.02 0.00011 0.0185
23478-PeCDF 0 0 0 0 135 0.0175 0.11 0.07 0.0044 0.225 0.00135 0.205
123478-HxCDF 0 0 0 0 15 0.006 0.034 0.014 0.0014 0.062 0.00009 0.045
& 123678-HxCDF 0 0 0 0 0.34 0.0047 0.042 0.012 0.0016 0.054 0.00007 0.05
8 123789-HxCDF 0 0 0 0 0 0.00043 0.0045 0 0 0.004 0 0.0032
Q- |234678-HXCDF 0 0 0 0 0 0.0051 0.077 0.009 0.0021 0.057 0.00014 0.058
1234678-HpCDF 0 0 0 0 0.073 0.0025 0.031 0.0032 0.00073 0.024 0.000011 0.022
1234789-HpCDF 0 0 0 0 0.055 0.00031 0.0064 0.00023 0.00017 0.0032 0 0.0026
OCDF 0 0 0 0 0.0018 0.000027 0.00027 0.00001 0.0000079 0.00018 0 0.00018
Total PCDFs 0 0 0 0 15.4698 0.040267 0.32187 0.12194 0.0110129 0.46538 0.002051 0.41848
2378-TeCDD 0 0 0 0 0 0.0016 0 0 0 0.015 0.0003 0.019
12378-PeCDD 0 0 0 0 0 0.0098 0.026 0.016 0.0044 0.071 0.0005 0.08
" 123478-HxCDD 0 0 0 0 0 0.0013 0.0055 0 0.00089 0.008 0 0.0079
8 123678-HXxCDD 0 0 0 0 0 0.0022 0.01 0 0.0027 0.011 0 0.011
8 123789-HxCDD 0 0 0 0 0 0.0016 0.0063 0 0.0015 0.0077 0 0.0085
1234678-HpCDD 0 0 0 0 0.026 0.004 0.014 0.00041 0.0025 0.0057 0 0.0055
OCDD 0.00007 0.00002 0 0 0.00099 0.00054 0.00037 0.000005 0.000061 0.000099 0 0.000095
Total PCDDs 0.00007 0.00002 0 0 0.02699 0.02104 0.06217 0.016415 0.012051 0.118499 0.0008 0.131995
344'5-TeCB #81 0 0 0 0 0.0065 0.0000087 0.000005 0.0000051 0.0000018 0.0000048 | 0.00000038 | 0.0000038
33'44'-TeCB #77 0 0 0.000026 0.000073 0.037 0.00015 0.000019 0.000022 0.0000014 0.000023 | 0.0000017 0.000026
33'44'5-PeCB #126 0 0 0 0 0.28 0.008 0.025 0.02 0.0045 0.028 0.00074 0.033
33'44'55-HXCB #169 0 0 0 0 0 0.00013 0.0013 0.00038 0.00038 0.00084 0.000008 0.0014
Total Non-ortho PCBs 0 0 0.000026 0.000073 0.3235 0.0082887 0.026324 0.0204071 0.0048832 0.0288678 | 0.00075008 | 0.0344298
2'344'5-PeCB #123 0 0 0 0 0.00053 0.000028 0.0000019 0.000002 | 0.00000032 0.0000009 | 0.00000007 0.000001
é 23'44'5-PeCB #118 0 0 0 0 0.021 0.0009 0.000011 0.000012 | 0.00000069 0.0000052 | 0.00000048 | 0.0000064
T 233'44'-PeCB #105 0 0 0 0 0.0091 0.00044 0.000012 0.000011 | 0.00000065 0.0000066 | 0.00000055 | 0.0000087
8 [2344'5-PeCB #114 0 0 0 0 0.0065 0.00019 0.0000205 0.000016 0.0000027 0.000008 | 0.0000007 0.00001
23'44'55-HXCB #167 0 0 0 0 0.0002 0.0000033 | 0.00000059 | 0.00000052 | 0.000000086 | 0.00000039 | 0.000000009 | 0.00000054
233'44'5-HXCB #156 0 0 0 0 0.0165 0.000405 0.0001 0.000055 0.0000075 0.0000475 | 0.0000012 0.00004
233'44'5-HxCB #157 0 0 0 0 0.004 0.000095 0.00005 0.0000265 0.0000055 0.0000235 | 0.0000006 0.00008
233'44'55-HpCB #189 0 0 0 0 0.001 0.0000048 0.000031 0.0000071 0.0000027 0.00001 | 0.00000006 0.000018
Total Mono-ortho PCBs 0 0 0 0 0.05883 0.0020661 | 0.00022699 | 0.00013012 | 0.000020146 | 0.00010209 | 0.000003669 | 0.00016464
Total Co-PCBs 0 0 0.000026 0.000073 0.38233 0.0103548 | 0.02655099 | 0.02053722 | 0.004903346 | 0.02896989 | 0.000753749 | 0.03459444
DXNs (TEQ) 0.00007 0.00002 0.000026 0.000073 16 0.072 041 0.16 0.028 0.61 0.0036 0.59

D 12348-PeCDF

TEF WHO-TEF 1998

DXNs
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6-2-2 Runl

S0B-1 SOB-2 S0B-3 S0B-4 SOL S0S S1 S2 S3 S4 S5 S6
] @ (©) O]
(DDT) (BHO)  |( )|( ) C ) «C ) 0, 12% 02 12% « ) ( ) « 7 )
( ) | (C )| ( )| ( ) C 7 ) «C ) ) « 7 )
[ng-TEQ/g] | [ng-TEQ/g] | [ng-TEQ/g] | [ng-TEQ/g] | [ng-TEQ/1] | [ng-TEQ/g] [ngfrEQ/m3N][ngITEth3N] [ng-TEQ/g] | [ng-TEQ/1] | [ng-TEQ/I] | [ng-TEQ/g]
2378-TeCDF 0 0 0 0 0 0.0003 0 0.0074 0 0.0055
12378-PeCDF (*1) 0 0 0 0 0 0.00055 0.0003 0.0095 0.00009 0.0075
23478-PeCDF 0 0 0 0 135 0.0039 0 0.095 0.0008 0.075
123478-HxCDF 0 0 0 0 15 0.0014 0 0.019 0.00022 0.025
& 123678-HxCDF 0 0 0 0 0.34 0.00075 0 0.018 0.00024 0.022
8 123789-HxCDF 0 0 0 0 0 0 0 0 0 0.0022
Q- |234678-HXCDF 0 0 0 0 0 0.00064 0.0016 0.016 0.00021 0.025
1234678-HpCDF 0 0 0 0 0.073 0.00039 0.00061 0.0051 0.00014 0.012
1234789-HpCDF 0 0 0 0 0.055 0.00011 0 0.00051 0 0.0017
OCDF 0 0 0 0 0.0018 0.000014 0.000008 0.00002 0.000001 0.00012
Total PCDFs 0 0 0 0 15.4698 0.008054 0.002518 0.17053 0.001701 0.17602 0 0
2378-TeCDD 0 0 0 0 0 0 0 0 0 0.006
12378-PeCDD 0 0 0 0 0 0.0017 0 0.022 0.0008 0.025
" 123478-HxCDD 0 0 0 0 0 0.00046 0 0 0 0.0037
8 123678-HXxCDD 0 0 0 0 0 0.00054 0 0.0023 0 0.0054
8 123789-HxCDD 0 0 0 0 0 0.00034 0 0 0 0.004
1234678-HpCDD 0 0 0 0 0.026 0.0013 0.00056 0.00069 0.00014 0.0038
OCDD 0.00007 0.00002 0 0 0.00099 0.00021 0.000018 0.000007 0.0000038 0.000081
Total PCDDs 0.00007 0.00002 0 0 0.02699 0.00455 0.000578 0.024997 0.0009438 0.047981 0 0
344'5-TeCB #81 0 0 0 0 0.0065 0.0000066 0 0.0000048 0 0.0000018
33'44'-TeCB #77 0 0 0.000026 0.000073 0.037 0.00013 0 0.000022 0 0.0000095
33'44'5-PeCB #126 0 0 0 0 0.28 0.032 0 0.021 0 0.011
33'44'55-HXCB #169 0 0 0 0 0 0.00019 0 0.00047 0 0.00036
Total Non-ortho PCBs 0 0 0.000026 0.000073 0.3235 0.0323266 0 0.0214968 0 0.0113713 0 0
2'344'5-PeCB #123 0 0 0 0 0.00053 0.0000062 0 0 0 0
é 23'44'5-PeCB #118 0 0 0 0 0.021 0.00049 0.0000054 0.0000092 0 0.0000026
T 233'44'-PeCB #105 0 0 0 0 0.0091 0.00024 0.0000026 0.00001 0 0.0000032
8 [2344'5-PeCB #114 0 0 0 0 0.0065 0.00007 0 0.0000135 0 0.0000035
23'44'55-HXCB #167 0 0 0 0 0.0002 0.0000038 0| 0.00000046 0| 0.00000017
233'44'5-HxCB #156 0 0 0 0 0.0165 0.00042 0 0.00005 0 0.000021
233'44'5-HxCB #157 0 0 0 0 0.004 0.000145 0 0.000025 0 0.000013
233'44'55-HpCB #189 0 0 0 0 0.001 0.0000059 0 0.0000082 0 0.000005
Total Mono-ortho PCBs 0 0 0 0 0.05883 0.0013809 0.000008 | 0.00011636 0| 0.00004847 0 0
Total Co-PCBs 0 0 0.000026 0.000073 0.38233 0.0337075 0.000008 | 0.02161316 0| 0.01141977 0 0
DXNs (TEQ) 0.00007 0.00002 0.000026 0.000073 16 0.046 0.0031 0.22 0.0026 0.24 0 0
D 12348-PeCDF
TEF WHO-TEF 1998

DXNs
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6-2-3 Run2

S0B-1 SOB-2 S0B-3 S0B-4 SOL S0S S1 S2 S3 S4 S5 S6
(1) @ (©) O]
(DDT) (BHO)  [( )|( ) C ) «C ) 0, 12% 02 12% « ) ( ) « 7 )
( ) | C )| ( )| ( ) C 7 ) «C ) ) /)
[ng-TEQ/g] | [ng-TEQ/g] | [ng-TEQ/g] | [ng-TEQ/Q] | [ng-TEQ/1] | [ng-TEQ/g] [ng-TEQ/m3N][ngITEth3N] [ng-TEQ/g] | [ng-TEQ/1] | [ng-TEQ/I] | [ng-TEQ/g]
2378-TeCDF 0 0 0 0 0 0.00041 0 0.014 0.0004 0.033 0.0004 0.011
12378-PeCDF (*1) 0 0 0 0 0 0.00055 0 0.016 0.0009 0.043 0.000205 0.012
23478-PeCDF 0 0 0 0 135 0.00385 0 0.15] 0.009 0.475 0.0027, 0.135
123478-HxCDF 0 0 0 0 1.5 0.005 0 0.024 0.0036 0.12 0.00026 0.03]
& 123678-HxCDF 0 0 0 0 0.34 0.001 0 0.025 0.0034 0.13 0.00023 0.03]
8 123789-HxCDF 0 0 0 0 0 0 0 0 0.0004 0.0092 0 0.0021]
Q- |234678-HXCDF 0 0 0 0 0 0.0011 0 0.022 0.0041 0.12 0.0003, 0.03
1234678-HpCDF 0 0 0 0 0.073 0.0016 0.00049 0.006 0.0027 0.056 0.000046 0.011
1234789-HpCDF 0 0 0 0 0.055 0.00099 0 0.00046 0.00034 0.0066 0 0.0013
OCDF 0 0 0 0 0.0018, 0.00014 0.000005 0.000015 0.000028 0.00038/ 0.00000016 0.000062
Total PCDFs 0 0 0 0 15.4698 0.01464 0.000495 0.257475 0.024868 0.99318| 0.00414116 0.262462
2378-TeCDD 0 0 0 0 0 0 0 0.013 0.0014 0.05| 0.0006 0.016
12378-PeCDD 0 0 0 0 0 0.0031 0 0.05] 0.011 0.26) 0.0011] 0.07|
" 123478-HxCDD 0 0 0 0 0 0.00047 0 0.0031 0.0018 0.03] 0.00007 0.0069
8 123678-HxCDD 0 0 0 0 0 0.00087 0 0.0036 0.0031 0.033 0.00008 0.0076)
8 123789-HxCDD 0 0 0 0 0 0.00054 0 0.0023 0.0023 0.029 0.00005 0.0061]
1234678-HpCDD 0 0 0 0 0.026 0.0019 0.00076 0.0009 0.0032 0.02 0.000021 0.0037|
OCDD 0.00007 0.00002 0 0 0.00099 0.0013 0.000018 0.00001 0.00011 0.00037| 0.00000094 0.000058
Total PCDDs 0.00007 0.00002 0 0 0.02699 0.00818 0.000778 0.07291 0.02291 0.42237| 0.00192194 0.110358
344'5-TeCB #81 0 0 0 0 0.0065| 0.0000087 0 0.0000099| 0.00000041 0.000011 0.0000011| 0.0000047
33'44'-TeCB #77 0 0 0.000026 0.000073 0.037 0.00015 0.0000018 0.000049| 0.00000075 0.000063|  0.0000044 0.000027
33'44'5-PeCB #126 0 0 0 0 0.28 0.008 0 0.045 0.001 0.065 0.0019 0.025
33'44'55-HXCB #169 0 0 0 0 0 0.00013 0 0.00086 0.000048 0.0018 0.000022 0.00062
Total Non-ortho PCBs 0 0 0.000026 0.000073 0.3235 0.0082887 0.0000018 0.0459189| 0.00104916) 0.066874| 0.0019275| 0.0256517
2'344'5-PeCB #123 0 0 0 0 0.00053 0.0000057 0 0.0000025 0 0.0000012| 0.00000019| 0.00000055|
é 23'44'5-PeCB #118 0 0 0 0 0.021 0.00022 0.0000039 0.000015| 0.00000031 0.0000072 0.0000013| 0.0000033
T 233'44'-PeCB #105 0 0 0 0 0.0091] 0.00011 0.0000024 0.000019| 0.00000043 0.000011 0.0000017| 0.0000047
8 [2344'5-PeCB #114 0 0 0 0 0.0065| 0.0000495 0 0.000023 0 0.0000095]  0.0000018 0.00000425|
23'44'55-HXCB #167 0 0 0 0 0.0002 0.0000011 0] 0.00000076| 0.000000025| 0.00000046| 0.00000003| 0.0000002
233'44'5-HxCB #156 0 0 0 0 0.0165| 0.000155 0 0.00009| 0.00000315 0.00007| 0.00000365| 0.0000295
233'44'5-HxCB #157 0 0 0 0 0.004 0.000035 0 0.000045| 0.00000175 0.000034| 0.0000019| 0.0000145
233'44'55-HpCB #189 0 0 0 0 0.001 0.0000036 0 0.000013| 0.00000079 0.000013| 0.00000022| 0.0000058
Total Mono-ortho PCBs 0 0 0 0 0.05883 0.0005799 0.0000063| 0.00020826| 0.000006455( 0.00014636| 0.00001079| 0.0000628
Total Co-PCBs 0 0 0.000026 0.000073 0.38233 0.0088686 0.0000081| 0.04612716| 0.001055615f 0.06702036| 0.00193829| 0.0257145
DXNs (TEQ) 0.00007 0.00002 0.000026 0.000073 16 0.032 0.0013 0.38 0.049 15 0.008 0.4
D 12348-PeCDF
TEF WHO-TEF 1998

DXNs
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HAWK G G, AULBAUGH R A, (Scientific Consulting Lab., Inc., TX, USA)

High vacuum indirectly-heated rotary kiln for the removal and recovery of mercury from air
pollution control scrubber waste.(

)

Waste Manag (Oxf) VOL. 18 NO. 6/8; PAGE. 461-466; (1998)

SepraDyne  ( Denton)

(dewatered acid plant blowdown sludge)

850 50 torr
565 1260 mg/kg 15
427 649 76 torr 15 4
649 0.065 mg/kg 427 2.2 mg/kg
6.5
g/M? (MACT) 40ag/M?
2t 1998 6
SepraDyne (1
50 torr 400 750 15
30 -

1.doc




1 SepraDyne

( 1) 1997 830
(dewatered acid plant blowdown sludge) 15
5
1pag/m3) 76 torr
1 mg/L
mg/L 10pag/ms3

(OSHA) 50p1g/m3 (MACT)

10

40pag/m3

1.doc




Run

no. () (h)
(mg/kg) (mg/kg) (pg/m3)
1 40 649 4.0 981 0.065 b
2 80 538 35 1260 0.120 7
3 66 510 3.0 1120 0.225 10
4 73 454 3.0 613 0.556 7
5 72 427 2.5 611 1.96 5
6 80 427 2.0 797 0.256 7
7 76 427 2.5 890 0.065 10
8 60 427 1.75 1050 0.585 10
9 83 427 1.5 761 5.90 10
10 80 427 1.5 565 4.18 c
11 60 454 1.5 840 5.91 5
12 60 454 1.5 760 0.348 1

1.doc

(purging)




COTTEN G B, ROTHERMEL J S, (Parsons Engineering Sci., Inc.), SHERWOOD J,
(Lockheed Idaho Technol. Co.), HEATHS A, LOTY R, (ETAS Corp.)

Mercury Retorting of Calcine Waste, Contaminated Soils, and Railroad Ballast at
the Idaho National Engineering Laboratory.(

L )
US DOE Rep INEL-95-00462; PAGE. 13P; (1996/02/28)
INEL 40
Lockheed ldaho Technologies Company
ETAS Corporation Persons Engineering Science, Inc.
4
( 2) ETAS
HEPA
25
1 0.54
4.51m’
3
3

2.doc




a
|
|
!
i
Designed und F'abricated by ETAS Corporation
2 (retort)
( 1) TAN( ) 450 mg/kg
260 mg/kg 0.2 mg/L(TCLP) 4 mg/kg(EPA
Method 7470/7471(SW846) )

2.doc




(mg/kg) (mg/kg) TCLP*
1 a 2 b (ma/l)
TAN 1 <3.0 nac <0.002
TAN 2 5.9 1.3 <0.002
TAN 3 1.3 na <0.002
TAN 3 2.7 na <0.002
TAN 4 8.9 0.6 <0.002
TAN 5 4.0 na 0.068
TAN 6 6.0 1.0 <0.002d
TAN 7 <3.0 na <0.002
TAN 8 6.1 1.0 <0.002d
TAN 9 3.0 na <0.002
TAN 10 7.3 4.0 <0.002d
TAN na na <0.002
1 23.7 na RPe
2 4.6 na RP
3 41.2 na RP
4 26.3 na RP
5 7.8 na RP
a
b
‘na
d 2 TCLP*
e RP
* U.S. EPA( ) toxic characteristic

leaching test

2.doc




KOSHINSKI C J, MCLAUGHLIN J B, WEYAND T E, (Mercury Recovery Serv.
Inc., PA)

Removal and recovery of mercury from mixed wastes. (

)

Int Conf Inciner Therm Treat Technol 1996; PAGE. 181-187; (1996)

Oak Ridge
Savannah River, Hanford, Rocky Flats
DOE
Mercury Recovery Services, Inc.
MRS Pittsburgh Mineral & Environmental Technology, Inc. PMET
MRS/PMET / 1 40
99.99
6,000t
<2mg/kg
A4
_ T i}
A 4 L A
2 —_—
‘ Y
—» 99
i
- v
—
1
MRS/PMET /
OSHA PEL
(i)
(i) 1000=F 1200<F 2
1
2
tube-in-shell

3.doc




HgO HgS HgCl,

1mg/kg TCLP
MRS
NORC
Lower East Fork Poplar Creek(LEFPC)
NORC
226
1,500mg/kg 7,000mg/kg 2mg/kg
4,082¢g 4,108.7g
100.6
1678 1
A B C D
3.2 2.3 1.0 1.0
F< 1200 1100 1200 1100
(650 ) (600 ) (650 ) (600 )
(mg/kg) 3335.5 6913.1 3531.6 3552.5
(mg/kg) 0.44 1.92 1.07 1.45
(Wt%) 99.99 99.98 99.97 99.97
VI
1898.4 46.2
1588.1 38.7
585.7 14.2
0.1 0.0
0.9 0.0
35.5 0.9
4108.7 100.0

3.doc




NO. 614; PAGE. 10-13; (2001/11/20)
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CHRISTIANSEN O B, (Niro Inc., Maryland), BROWN B, (Joy Environmental
Technol. Inc., California)

Control of Heavy Metals and Dioxins from Hazardous Waste Incinerators by Spray
Dryer Absorption Systems and Activated Carbon Injection.(

)

Proc Annu Meet Air Waste Manag Assoc VOL. 85th NO. Vol 10; PAGE.
92.41.06,1-12; (1992)

Niro

SDA

SDA

(Spray Dryer Absorption SDA) Joy
1977

11 3

( 1) SDA
20
HCI SOz
SDA
( 2

i L

5.doc




Y
: ;
| |
i
\
ID FAN -
2 SDA
Kommnekemi ( ) 1982 3 SDA
1989 4 SDA
( 2
6 )
Sakab( Norrtorp) 1983 SDA
80 SDA
(BACT) Sakab
1990 1991
Biebesheim( ) SDA

10

5.doc




2 ( ) 6 )
As 1.8 ND (<1.7)
Cd 0.9 ND (<2.7)
Cr 3.1 ND (<17)
Pb ND (<66) ND (<17)
Hg 81 ND (<0.2)
Ni 6.3 ND (<17)
As ND (<1.1) ND (<0.9)
Cd 0.8 ND (<1.2)
Cr 9.1 ND (<12)
Pb ND (<40) ND (<29)
Hg 174 ND (<15)
Ni 9.9 ND (<12)
3
M1g/Nm3 10 O
ND
EPA 10 (
EPA 101A)
4 (Sakab, )
(kg/h) (%)
7.5 523 23.3 96
7.5 369 11.0 97
9 14.2 2.0 86
9 11.8 1.73 85
9 10.1 1.65 84
IM1g/Nm3 10 O
5 (Biebesheim,
() (ka/h)
180 0 32 482 46
180 5 70 58 17
160 5 65 23.5 <11
160 10 37 <6 <8
[1g/Nm3
5 KMnO4 1

5.doc




PAUR H-R, BUECHELE H, SCHRADER C, (Forschungszentrum Karlsruhe
GmbH, Karlsruhe, DEU), BOLIN P, (Goetaverken Miljoe AB, Gothenburg, SWE),
WINKLER W M, (Seefelder Messtechnik GmbH & Co., Seefeld (Obb), DEU)

Removal and measurement of mercury in the thermal treatment of wastes.(

)

ASME FACT (Am Soc Mech Eng Fuels Combust Technol Div) VOL. 23 NO. Vol.1;
PAGE. 443-448; (1999)

(HgCl2) (Hg=)
Hg<
MercOx (H202)
MercOx ( 1) 160
Hg< HgCl2
SO2
——— Q
Gas
Out
Hg
o> prme o
1 Merc OX
(Hg Mat-2 ) ( 3
Hg< Hg?* HgCl:
DOWEX 1x8 Hg<
2 Hg< 15
HgCl2

6.doc




Dowex
SOz H202 1.5 4
H20:2 1.0 1.1
20
mg/mn3 Hg< 99% 98%
(16 )
(MEXA ) ( 5)
«( )
5 165
1 mg/L 7 23pMg/L

Hg

5 (MEXA)

6.doc




MarcOx (350 mn3/h )
10 mg/mn3
140 35 H20:
Hg SO:
HCI 5 (120 ) 20
g/mn® (7 83 Hg< 80
200
150 Ho( ) —
& ®
£ Py ®
(@)
31
100
o
I 50
Hg( )
W«W,
0
25.9 28.9 30.9
(
HGMAT-2
() )
1920
210
25
MarcOx
(20 mg/mn)
20,000pag/mn3
10pg/mns 50p1g/mns
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>1100°C MercOx

Hg
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100000
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VOL. 22nd; PAGE. 333-335; (2000/12/25)
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KENNEY C W, (Hazen Res., Inc., Colorado) ,HANSEN B J, (H2 Technol. Inc.,
Colorado)

Development of a process for treating chlorine industry wastes: treatability tests
and process development study.( :

)

Int Conf Inciner Therm Treat Technol 1996 PAGE. 193-200; (1996)

The Chlorine Institute 1990
EPA Hazen Research, Inc.

K106
D009

EPA

D009 K106

K106 D009 K106
HgS D009
PVC
PP,PE
DTA
TGA 1
K106 HgS
D009
Hg-S-O Hg-CI-O Pb Cu Mn Ni Zn Fe -S-O Cu
Fe -CI-O NaCl 1 2
10 O 0.1 SO 0.1
HCI
K106 D009 650 800
801 800
HCI
HCI
SiO( ) NacCl

750 800 SiO2 NaCl

8.doc




HCI

K106 15.8
K106 HgS
1 3 20g
650 800 40 240 0.5 1.0L
106 009
NacCl HgS Cu Pb Ca(OH):
KCI EPA
260ppm EPA TCLP 200
H9/L(ppb) NacCl Ca(OH)2 KCI Cu Pb
20
D009 25
800 60 9 K106
4
NaCl HCI 15
25 800 60 3 5
HCI
2) ( 4 10 132
1149 )
800
750 650
S5ppm TCLP
2ppb
K106

8.doc
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Dryerite

Dryerite

8.doc



K106 D009

8.doc



1 Chemical Composition of K106 and D009 Waste Feeds

Constituent 1 K106 D009

Range Typical Range Typical
Moisture, % 46 - 51 50 2-57 12
Mercury, ppm 750 - 219,000 158,000 0.5 - 188,000 12,200
Total Sulfur, % 0.8-13 10.5 01-1.1 0.4
Total Chlorine, % <0.1-10 8.2 05-38 6.8
Ash, % 7-27 19.1 3-90 33.3
Heating Value, 4,000 - 5,800 4,620 <100 - 15,300 8,020
Btu/lb (MJ/kg) (10.69 - 13.48) (10.74) (0.23 - 35.55) (18.64)

1 Dry basis except moisture

8.doc




