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SUMMARY

An engineering-scale in situ vitrification (ISV) test was conducted on
soils containing a mixture of buried waste materials expected to be present at
the Idaho National Engineering Laboratory (INEL) subsurface disposal area
(SDA). The test was part of a Pacific Northwest Laboratory (PNL)(a) program
to assist INEL in treatability studies of the potential application of ISV to
mixed transuranic wastes at the INEL SDA. The purpose of this test was to
determine the feasibility of using ISV to vitrify soils containing a mixture
of buried hazardous heavy metals (Ag, As, Ba, Cd, Cr, Hg, Pb, Se), with stain-
less and carbon steels, nonhazardous combustibles, and organics in the form of
cemented sludge/grease mixtures. Specific objectives included detarmining the
destruction and removal efficiency of hazardous volatile organics, determining
the distribution of hazardous heavy metals between vitrified components,
soils, and the ISV off-gas system, determining the leachability of the vitri-
fied product, and evaluating electrode coatings. Actual site soil from INEL
was used in the test and a basalt block was placed at a depth of 66 ¢m
(26 in.,) below the soil surface. The basalt was included to simulate basalt
layers below the SDA and to evaluate bonding of the glass to basalt and pos-
sible contaminant transport into the basalt.

A conservatively large volume of starter material was used in the test
resulting in a startup time of 10.7 h., Electrodes were gravity fed during the
first 5 h until a short developed with the moiten metal. The short was
stopped by electrode feeding, which was used for the remainder of the test.
The test ran for 41.1 h and achieved a melt depth of 79 cm (31 in.). It pro-
duced a 407-kg block of vitrified soil. This compares favorably with
engineering-scale test 3 in which electrode feeding was demonstrated, and
which ran for 34.4 h with a melt depth of 89 cm (35 in.) and produced a 3?3-kg

(a) Pacific Northwest Laboratory is operated for the U.S. Department of
Energy by Battelie Memorial Institute under Contract DE-AC06-76RLO
1830.



block of vitrified soil. The average power input of the INEL SDA test was
14.2 kW compared with 16.0 kW for test 3. The off-gas system adequately
contained both volatiles and particulates.

The vitrified glass product passed both the Extraction Procedure Toxicity
(EP Tox) and the Toxicity Characteristics Leach Procedure (TCLP) criteria for
the EP Tox metals and organics. A soil/metal mixture containing 11.6 wt%
metal was placed at a depth between 10 cm and 51 cm (4 to 20 in.). A1l of the
metal was processed by the melt. The organic sludge/grease mixture was con-
tained in a glass bottle to permit breakage prior to contact with the melt.
The bottle reached a pressure of 8.6 psig before it breached 13.2 h after
startup. At this time the melt depth was 20 cm (8 in.) and the temperature
near the bottle was 200°C. Following the test, the concentration of organics
in the surrounding soil was several orders of magnitude below U.S. Environ-
mental Protection Agency (EPA) limits for nonregulated waste and the same was
observed for EP Tox and TCLP results of the soil. Of the EP Tox metals, Ba,
Cr, and Pb concentrations were highest in the vitrified glass but were still
well beTow EPA-regulated waste limits. In the vitrified metal, Teach test
results for Pb in some samples indicated that some of the metal is above EPA
Timits. It is suspected that Pb may exist as a separate phase because of the
reducing nature of the system and inability to alloy with other metals.
Except for Cd in one soil sample near the melt, the EP Tox metals were below
EPA limiting values for the soil samples.
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1.0 INTRODUCTION/SCOPE

An engineering-scale in situ vitrification (ISV) test using soils from
Idaho National Engineering Laboratory {INEL) and components simulating
selected buried waste materials at the INEL subsurface disposal area (SDA) was
conducted to obtain additional information on the ISV processability of SDA
buried waste and on the resultant ISV product quality. This test was desig-
nated ES-INEL-4 and had an electrode separation distance of 30 ¢cm (12 in.).

It was designed to evaluate processing parameters and product quality for
melts from sites containing hazardous heavy metals, organics, nonhazardous
combustibles, and steeis. The migration of heavy metals and organics into the
ISV system off gas and the soil surrounding the vitrification area was also
evaluated. Samples were taken before, during, and after the ISV test and were
analyzed to determine the extent of metal incorporation in the vitrified
block, the amount of hazardous material migration {if any) away from the
block, and the destruction and/or off-gas entrainment of hazardous materials
during processing. In addition, the test evaluated the ISV melt growth into a
large piece of basalt rock. The basalt rock was included to simulate basait
layers below the SDA and to evaluate bonding of the glass to the basalt along
with possible contaminant transport into the basalt.

Two standard leach tests, the Toxicity Characteristics Leach Procedure
(TCLP) and the Extraction Procedure Toxicity (EP Tox) leach test, were con-
ducted on samples of the contaminated pretest materials (cemented sludge/
grease and contaminated soils) and the vitrified block material (glass and
metal) produced by ES-INEL-4. In addition, pretest and posttest TCLP and EP
Tox leach tests were performed on sampies of the surrounding soil and the
basalt rock layer beneath the melt. These data were used to determine the
relative durability and product quality of the vitrified glass product and
surrounding materials. The report also provides an evaluation of ISV system
performance, electrode feed system performance, electrode coating performance,
container pressurization, and ISV feasibility for buried waste sites with
metals and organics.
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ATthough not fully representative of a field-scale test, this
engineering-scale test may be used in the selection and analysis of candidate
remediation technologies for the SDA at INEL. ES-INEL-4 has been performed
under Pacific Northwest Laboratory (PNL) Impact Level II Quality Assurance
(QA) guidelines, using EPA Level 3, non-CLP laboratory methods.
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2.0 CONCLUSIONS

The ability of the ISV process to effectively process organics buried in
sealed containers and to process buried EP Tox metals was demonstrated by
ES-INEL-4. Although not fully representative of full-scale field testing con-
ditions, this test provides a positive indication of the ability of the ISV
technology to effectively treat sites containing organics and EP Tox metals.
Key conclusions drawn from this test include the following:

o« The resulting vitrified block produced a durable waste form with
excellent qualities of heavy metal retention. The resulting block
can be considered a nonregulated material based on TCLP and EP Tox
test results.

e No significant transport of organics or EP Tox metals were observed
in the soils surrounding the vitrified block. Only one soil sample
immediately adjacent to the vitrified block yielded leach results
for Cd that exceeded EPA 1imits but was below the limit for all
other metals.

e« The off-gas treatment system successfully contained all velatiles
and particulates generated during the test.

o The volatile organics destruction/removal efficiency of greater than
99.9% was determined for trichloroethylene and tetrachloroethylene.
An improved sampling method is indicated for ether, trichloroethane,
and carbon tetrachloride. The method used resulted in the break-
through of the three volatile organics through the sorbent resin
sampler tubes.

e The metal phase that resulted from the high metal content of the
test satisfied leach test criteria for all EP Tox metals except
lead. The apparent cause for the unsatisfactory leachability of
lead is due to the formation of a separate lead phase. The largely
ferrous metal product that was formed between the basalt rock and
the vitrified block did not alloy with lead.

e The test successfully demonstrated the ability to vitrify through
the waste Tayer and proceed to the underlying basalt. The resulting
monolith solidly fused to the underlying block of basailt.

s Electrode feeding was necessary to recover from metallic shorting
resulting from molten metal pools in the melt. The comparison of
electrode coatings to minimize oxidation indicates that carbon-
vapor-deposited coatings 1imit oxidation better than painted coat-
ings. Consistent with previous tests, on at least one occasion, the
coatings on the electrodes contributed to an electrode becoming
stuck to the glass for an extended period of time.
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3.0 OBJECTIVES

ES-INEL-4 was performed to determine the feasibility of using the ISV
process to vitrify INEL soil that originally contained various concentrations
of hazardous heavy metals, combustibles, other metals, and organics. The
product quality, extent of contaminant destruction and release to the ISV off-
gas system, and the migration {if any) of contaminants into the soil sur-
rounding the vitrified area were determined. The test used INEL soil, metals
{consisting of 5.8 wt% stainless steel and 5.8 wt% carbon steel), combusti-
bles (0.5 wt% paper and 0.5 wt% wood), eight heavy metals (Ag, As, Ba, Cd, Cr,
Hg, Pb, and Se), and two cemented sludge/grease mixtures containing represen-
tative organics.

The engineering-scale ISV test was set up and performed successfully in
accordance with the PNL test plan for ES-INEL-4. Sampling and analysis were
performed in accordance with the EGAG Idaho Sampling and Analysis Plan (SAP)
for ES-INEL-4 (Charboneau et al. 1989). The SAP for this test was designed to
obtain preliminary data for the following objectives:

e Calculate what the destruction and removal efficiency of hazardous

volatile organics would be if the ISV process were applied to the
SDA.

» Calculate the percentages of heavy metals that would be incorpo-
rated into the melt, deposited in the surrounding soil, and fluid-
ized into the off gas if the ISV process were applied at the SDA.

o Calculate what the leachability of heavy metals would be in the
vitrified product if the ISV process were applied at the SDA.

e Calculate the volume reduction the contaminated soil/waste would
underge if the ISV process were applied at the SDA.

« Calculate what the effectiveness of silicon carbide coatings would
be on preventing electrode oxidation if the ISV process were applied
at the SDA.

Finalized data relating to these objectives will be confirmed in future ISV
tests. Results from ES-INEL-4 will be used to design future ISV engineering
tests that fully meet the above objectives.
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6.0 ANALYTICAL RESULTS AND INTERPRETATION

The posttest distribution of five volatile organic constituents and eight
EP Tox metals within the glass and metal phases of the ISV block and within
the surrounding soil are described in this section. Sample locations are gen-
erally shown by letters in Figure 4.2, although the relationship of the side
soil samples to their temperature isotherms was somewhat hampered by the Toss
of thermocouple data after melting was completed. The concentrations of
organic constituents were determined only in the soil zones around the ISV
block because volatile organics in the glass and metal phases could not exist.
Analyses for the EP Tox metals were performed for all three solid phases:
glass, metal, and soil. In addition, EP Tox and/or TCLP tests for organics
and metals were conducted on the glass, metal, and soil to determine if any of
these components were regulated wastes according to EPA criteria. The cumu-
lative masses of organic and EP Tox metals were determined in the off-gas
equipment by determining concentrations of contaminants on samples of spe-
c¢ific components and using known component masses or by estimating gas flow
volumes. The off-gas components sampied were the insulation blanket, test
container, off-gas line, and the filter and sorbent tube for organics and the
filter and impinger solution for toxic metals. These masses were compared
with the original amounts of materials placed in the test to estimate migra-
tion percentages. EGA&G performed a data validation on all Taboratory test
analytical resu]ts;(a) the subsequent analyses used only validated data.

6.1 ORGANIC CONSTITUENTS

The concentration of volatile test organics in soil samples surrounding
the melt is given in Table 6.1. Samples labeled P through J {as shown in
Figure 4.2) were taken at successively Tower isotherms away from the melt;
samples T and U were taken below the basalt block. The concentrations of
organics in these samples are uniformly low. The maximum equivaient concen-
tration (EC) and halogenated hydrocarbon (HH) calculations for these samples

(a) Written communication from S. Pollard-Walker, INEL, to R. K.
Farnsworth, PNL, dated June 26, 1990.
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TABLE 6.1. Concentration of Organics in Posttest Soil Samples
Surrounding the Melt

Zone P ' Zone T Zone U

Organic (melt edge) Zone N Zone M Zone K Zone J (125°C) (80°C)
Ether, ppb a1t g4 24 d1 d1 di 27
TCA, ppb 8 8 8 d1 d1 6 d1
CClq, PPD d1 di di dl d1 d1 d1
TCE, ppb d1 d1 6 dl d1 d1 d1
PCE, ppb d1 d1 30 d1 d1 d1 6

ec, %(P) 8E-10  B8E-10 4.96-9 <2E-9  2E-9  6E-10  1.5E-9

HH, % 8E-10  8E-7  4.7E-7 <2E-6  2E-6  GE-6  1.2E-6

{a} dl1 = detection limit (5 ppb).
(b) Limiting values for unregulated waste are 0.001% (EC) and 0.01% (HH).

is 2 x 10'9% and 6 x 10'6%, respectively. These concentrations are signifi-
cantly less than the EC and HH Timits for unregulated waste (0.001% and 0.01%
respectively) as defined by the EPA spill table (40 CFR Tahle 302.4}. The EC
values are calculated as the sum of the toxic constituents in the waste mix-
ture, weighted according to the degree of toxicity as defined in the spill
table. The HH values are calculated as the sum of the percentage of hajoge-
ated hydrocarbons in a waste mixture. The results show that the soil samples
from ES-INEL-4 can be considered nonregulated from an organic standpoint. The
results of TCLP-ZHE tests on the same samples are shown in Table 6.2. About
half of the TCLP results are below the detection limit for gas chromatography/
mass spectrometry (GC/MS} techniques, and all samples are nonregulated accord-
ing to EC and HH criteria and have, therefore, been rendered nonhazardous.

The soil sample at zone M, which included the 100°C isotherm, yielded
the highest TCLP values (see Figure 4.2). Samples beyond this zone were con-
sistently lower suggesting that no outward migration of organics occurs out-
side of the 100°C soil isotherm. Since all but PCE are generally volatile
below 100°C, this supports the theory of molecular diffusion of organics
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TABLE 6.2. TCLP-ZHE Analysis for Organics in Posttest Soils

Zone P Zone T Zone U
Organic Basalt (melt edge) Zone N Zone M Zone K Zone J 125°C 80°C
Ether, ppb a1{@d ¢ d1 18 d1 d1 d1 di
TCA, ppb d1 d1 6 17 dl d1 d1 d1
CCLy, ppb dl 13 32 128 d1 17 a1 di
TCE, ppb dl 6 11 67 dl 6 dl dl
PCE, Dp d1 d1 8 34 di dl d1 dl
EC, % \b) d1 29E-9 5.8E-9 2.5E-8 13E-10 3.5E-9 26-9  16E-10
HH. % dl 2.9E-9 5.7E-6 2.5E-5 136-7  3.0E-6 2E-6  16E-6

(a) dl = detection 1imit (5 ppb).
{b) Limiting values for unregulated waste are 0.001% (EC) and 0.01% (HH).



toward the melt, followed by pyrolysis and combustion. A more detailed dis-

cussion of this process is described in a report by Timmerman and Peterson
(1990).

Determination of uncombusted organic concentrations in the off gas was
not successful for ether, TCA, and CCl4 because these materials broke through
the sorbent resin tubes. Also, during analysis of the resin tubes, con-
centrations exceeded the preset GC/MS instrument range for these components so
the total mass could not be determined. The other two volatile organics, TCE
and PCE, broke through the first sorbent resin tube, but not the second. As a
result, complete mass balances could only be determined on TCE and PCE. Based
on this experience, it is recommended that a different method of organic off-
gas sampling be used. Currently the proposed organic sampling method con-
siders use of the T0-14 procedure, which uses an evacuated SUMMA canister in
conjunction with a critical orifice meter to collect a small volume of the
total offgas flow that is representative of the average off gas over the
entire ISV test.

The transport of four of the listed volatile organics is summarized in
Table 6.3, which indicates percentages of organics transported to soils,
removed for capture by the off-gas system, and destroyed-by pyrolysis and com-
bustion. Because of the breakthrough problem, only limiting values can be
determined for TCA and CCl,; more than 96% of the TCE and PCE components were
destroyed, and the remainder was effectively captured by the off-gas system.
In all cases, the amount transported to the soils was negligible. Ether is
not included in this table because, while flammable, it is not a listed waste
and it also had the most analytical uncertainty due to sorbent tube

TABLE 6.3. Mass Balances of Volatile Organics

Removed for

Organic Transported Capture by

Constituent to Soil, % Qff-Gas System, ¥ Destroyed, %
TCA 0.04 >11 <89
CCly <0.04 >2.7 <97
TCE 0.005 3.2 96.8
PCE 0.13 3.2 96.7
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breakthrough and high volatility. In spite of the sampling problems, these
results indicate that most of the organics were destroyed and a minor frac-
tion was volatilized for capture by the off-gas system. Test results indi-
cated that ES-INEL-4 was successful in the destruction and removal of the
organic components initially placed in the test, that sorbent tube resins
alone may not be sufficient, and that a more controllable sampiing system
should be considered in future tests.

In comparing the destruction and removal efficiencies {DREs) of ISV to
other technologies, it should be noted that efficiencies are calculated on a
comparable basis. DREs of hazardous remediation technologies are calculated
by dividing the mass of volatilized or entrained material released to the
atmosphere by the mass of organic materials actually processed. Accordingly,
the DREs for ISV processing are determined by the amount of volatilized or
entrained material released by the ISV off-gas system divided by the amount of
organic material that was processed by ISV. DREs do not consider that amount
of material transported to the surrounding soil where the only concern is if
the amount of contamination released to the soils is Targe enough to make them
hazardous. In ES-INEL-4, all soils were well below hazardous limits. Sampl-
ing and analysis uncertainties did not permit calculation of DREs for organics
in the off-gas system in ES-INEL-4. However, based only on removal efficien-
cies of activated carbon sorbents, the ISV off-gas system is designed to
retain 99.9% of the volatile organic contamination. This design criteria
implies that any release of contaminants to the off-gas system of 10% or Tess
of the material processed will result in a DRE of 99.99%. Of the four vola-
tile organics 1isted in Table 6.3, all are within this 1imit (99.99%) except
for TCA, which is very close at 99.989%. If a scrubber is also included in
the system, these efficiencies will be improved.

6.2 EP TOX METALS

The posttest concentrations of the eight EP Tox metals in the vitrified
glass, metal, and the posttest soils and basalt rock are given in the tables
discussed in this section. These components were also tested by EP Tox and/or
TCLP procedures.
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Average values of the EP Tox metals in the glass block along with the
TCLP and EP Tox test results are compared with the maximum allowable leach
concentrations in Table 6.4, The TCLP test was conducted on crushed samples,
which yields maximum values. A second test was conducted on monolith samples,
which is more realistic for a glass block and yielded lower results as
expected. Both test results were well below maximum allowable leach limits,
however. Ba, Cr, and Pb exhibited the highest concentrations of the eight
metals in the glass and also were highest in the leach test results. Hg was
essentially undetectable in the glass and probably volatilized early during
the melting process. Analysis of the heavy metals in the glass phase indi-
cates that the ISV block can be considered nonreguiated based on the TCLP and
EP Tox results. Moreover, the glass block generated by the ISV process dem-
onstrates excellent qualities of heavy metal retention.

The glass block was sampled vertically (as indicated in Figure 4.2) with
sample A collected near the top of the block and with sample D the deepest
sample. Separate borings into the block within the area between the elec-
trodes were used to obtain sampies, so there is some lateral separation among
samples. The concentration of EP Tox metals in these samples is given in
Table 6.5 to indicate the variability of inorganics in the block. A second
"A" sample was also taken in the upper A region near the first A sample and
the results for both are given. The second sample apparentiy contained some
metallic phase that yielded high values for Ag, Cr, Pb, and Cd. Other

TABLE 6.4. Toxic Metal Concentrations in the Vitrified Glass
from TCLP and EP Toxicity Testing

Maximum Allow-

Average able Leach
Concentration, TCLP, EP Toxicity, Concentration,
Element ppb ppb ppb ppb
Ag 65.8 <23 <15 5,000
As 3.2 <168 <108 5,000
Ba 1,089 229 49 100,000
Cd 3.9 7.8 8.4 1,000
Cr 722 17.8 <9 5,000
Hg 0.12 <0.1 <0.1 200
Pb 352 636.4 <116 5,000
Se 38.4 <98 <98 1,000
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TABLE 6.5. EP Tox Metal Concentration Ranges in Glass

Concentration Ranges., ppm
sample!®) Ag_  As Ba td__ Cr_ _Hg. _Pb_ _Se

A 30- 5.7- 1042- 7.2- 388- 0.23 126- 31.4-

115 15.9 1046 19.5 1288 631 40.2
B 64.3 4.0 1134 7.2 734 0,05 306 52.2
C 58,8 4.5 1062 7.6 460 0.05 405 29.7
D 0.0 3.9 1161 7.0 739 0.06 290 61.5

(a} See Figure 4.2 for sample locations

elements such as Ba, which tend to accumulate in glass rather than metal, show
fairly uniform concentration. In general, there has been no vertical segrega-
tion of EP Tox metals in the glass block that is greater than possible lateral
variation.

Average concentrations of EP Tox metals in the metallic phase, along
with the average results of TCLP tests for three samples, are given in
Table 6.6 and compared with maximum allowable TCLP leach test 1imits for regu-
lated waste. The results of an additional sample were rejected as suspect
(with 90% confidence) because of dissimilarities with the others using a Q-
test [as described by Day and Underwood (1967)]. The rejection did not alter
the ohservation that leach test resuits for Pb exceed the concentration Timits
for nonregulated waste. As expected, due to the general reducing nature of
the ISV system, the concentration of some EP Tox metallic elements in the
metallic phase is higher than in the glass. Pb probably exists as a separate
metallic phase, which may contribute to the unacceptable TCLP resuits for Pb,
Part of the reason for this is that most of the metail phase is a ferrous alloy
steel, and Pb does not alloy with this material. 1n ES-INEL-4, metallic Ph
was placed in the test and under more oxidizing conditions more of the Pb
could possibly dissolve in the glass phase.

The equilibrium oxidation of Pb as a function of temperature is compared
with Fe oxidation in Figure 6.1. This comparison indicates that the Pb-PhO
boundary occurs between the Fe-Fe304 and F9304-Fe203 boundaries, so that in
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TABLE 6.6. EP Tox Metals in the Metallic Phase

Average TCLP Maximum Allow-
Concentration, Average, Detection able Conc.,

Metal ppm ppm Limit ppm

Ag 80.8 dl 0.023 5

As 1350 dl 0.168 5

Ba 3.4 D.082 100

Cd 6.6 0.028 1

Cr 28500 1.7 5

Hg 0.06 dl 0.005 0.2

Pb 1480 23.9 5

Se 58.5 D.076 1

the presence of metallic Fe, Pb will tend to be in the metallic form. In
order for Pb to dissolve in the melt it must oxidize and if the redox state of
the system prevents this, Pb will occur as a separate phase. Under nonequi-
1ibrium conditions or Tocal oxidation, however, some Pb can dissolve in the
melt. If a separate Pb phase becomes a problem in ISV applications, the pos-
sibility of preoxidation or incorporation of Pb into other glass phases such
as phosphates may be considered. Larger scale ISV melts may also enhance oxi-
dation and dissolution of Pb into the vitrified glass by allowing more time
for oxidation and disselution to occur.

EP Tox and TCLP test results of the EP Tox metals in posttest soil sam-
ples are given in Table 6.7; heavy metal concentrations in posttest soils are
given in Table 6.8. 1In all cases except one, leach test results for heavy
metals in posttest soil samples are below the level of designated wastes and
are nonhazardous. However, leach tests indicated that the soil sample at the
edge of the melt (zone P) yields unacceptabie Cd values. This result may be
due to the potential reduction of Cd oxide to Cd metal coupled with the low
boiling point (~700°C) for Cd metal. Even though the Cd concentrations in
this zone are above maximum allowable leach zone extraction levels, the Cd
concentrations in the soil leachate are reduced by 2.5 times from those of the
contaminated pretest soils. Larger ISV tests may result in lTower Jeach rate
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FIGURE 6.1. Comparison of Pb Oxidation with Fe Oxidation

for soil near the melt edge. This behavior needs further analysis and evaiua-
tion for applications to buried heavy metal. In summary, except for one
sample near the melt edge, all the posttest soils pass EPA Teach test criteria
for nonregulated materials.

Because of the heterogeneous nature of the molten metal pool, an accu-
rate mass balance of the EP Tox metals between the glass and metal phase could
not be made. Qualitatively, however, it was observed that Hg and Se accumu-
lated in the off-gas system and Pb accumulated in the insulating blanket and
filter, probably as particulates. The metals did not migrate to the soils and
were generally confined to the vitrified glass or metal phases.
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TABLE 6.7. MWorst-Case EP Tex and TCLP Data for Posttest Soils

Zone(2) Aq As Ba ¢d Cr _Hg Pb Se EC, %
EP Tox, ppb
P 23 168 469 2188 10 0.10 116 257 20.7E-5
N 23 168 861 77 10 0.1 116 73 2E-5
M 23 168 1470 5 10 15.8 116 73 - 1.BE-6
K 23 168 1490 2 10 17.9 116 73 1.5E-6
J 23 168 1650 7 10 0.1 116 73 1.4E-5
T 23 168 682 24 10 0.1 116 73 1.5E-5
U 23 168 1490 5 10 4.3 116 73 1.4E-5
TCLP, ppb

P 23 168 742 1947 9 0.1 116 254-303 20.7E-5
N 23 168 1427 59 9 0.4 116 114 1.9E-6
M 23 168 1714 5 9 27.6 116 a8 1.6E-5
K 23 168 2079 12 9 30 116 a8 1.7E-5
J 23 168 1720 5 9 0.8 116 a8 1.3E-5
T 23 168 306 21 9 0.8 116 98 1.5E-5
U 23 168 1742 8 9 17.1 116 a8 1.5E-5

Max. Allow-

able Leach

Concentra-

tion, ppb 5000 5000 100000 1000 5000 200 5000 1000

{a) Refer to Figure 4.2 for zone locations.



[ABLE 6.8. Worst-Case Concentration of Toxic Metals in
Posttest Soils, ppm

Zone p(2) Zone T Zone U
Metal Melt Edge _Zone N Zone M Zone K Zone J_ 125°C 80°C
Ag <2.3 <2.3 <2.3 <2.3 <2.3 <2.3 <2.3
As 31.5 <16.8 <16.7 <17.1 <18.9 <16.6 <«16.9
Ba 80.7 138 162 201 206 148 196
Cd 89.85 53.1 1.7 0.61 1.4 15.5 1.3
Cr 5.9 13.7 16.5 18.9 19.8 18.3 18.2
Hg 0.9 3.5 7.3 4.7 2.5 1.4 6.4
Pb 35 18.3 14.7 20.2 21.3 12.6 19.5
Se <2.3 11.5 <7.2 <7.4 <8.2 12.9 <7.3

(a) Refer to Figure 4.2 for zone locations.
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