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1.0 INTRODUCTION

The federal laws having legislative power over the environ-

mental impact of solid waste disposal are:

e Resource Conservation and Recovery Act (RCRA), 1976
- Solid Waste Disposal Act, 1965
- Resource Recovery Act, 1970
¢ C(Clean Water Act, 1977
—~ Federal Water Pollution Control Act, 1972
- Safe Drinking Water Act, 1974
e Clean Air Act Amendments, 1977
- Clean Act Act, 1970
e Toxic Substances Control Act (TSCA), 1977
e Occupational Safety and Health Act (OSHA), 1970

e Marine Protection, Research and Sanctuaries Act, 18572.

The passage of RCRA closed the legislative loop of environ-
mental laws (air/water/solid) and created a new level of control over
solid waste disposal. Of special concern are the regulations to be
promulgated under Subtitle C ~ Hazardous Waste Management.lua 0f the
characteristics currently proposed for hazardous waste (ignitability,
corrosivity, reactivity and toxicity), toxicity causes the most concern.

Both the previously drafted March 1978 toxic extraction procedure (TEP)2



and the recently proposed extraction procedure (EP)3 were carried out
on selected samples of the fluidized-bed combustion residues and refer-
ence solids. Results from the former tests (TEP) and recommendations

were communicated to IEPA.l’L”5

The results of EP tests are summarized here along with comments
on the proposed procedures in the hope of providing EPA with useful
information for its continwed efforts to refine the extraction procedures

and promulgate regulations.



2.0 BACKGROUXD

Table 1 summarizes the historyv of regulation development under
RCRA Sec. 3001, and efforts undertaken bv Westinghouse accordingly.
Table 2 lists the key differences among the previous dr&ft versions and

the proposed regulations (Fed. Reg. Dec. 18, 1978).

The results of Westinghouse efforts in testing the TEP
procedures with residues from FBC processes and recommendations were
summarized in an informal document entitled "Assessment of RCRA/TEP
test results on FBC residue, Part 1" and communicated to EPA in
December of 1978.4 This report represents continued effort with the

proposed EP procedures.
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3.0 EXPERIMENT
3.1 Samples

Ten FBC residue samples were selected for preliminary RCRA/EP
tests to include process variations: limestone/dolomite,* AFRC/PFEBC/
adiabatic, bed/cyclone/additional filter. Untreated and treated FGD
sludges, and a conventional coal ash were also tested for comparison.
Raw sorbent and natural gypsum were tested in parallel to provide

references.

3.2 Procedures and Equipments

The EP procedures as, specified in the Federal Register

December 18 were followed, allowing for the following interpretations or

adjustments:

e '"'Representative Sample" - We used 25 g instead of 100 g
because of the limited quantities of FBC solids
available. Because of the granular nature of the
solids, however, we believe that the samples (25 g)
were representative.

e Neither the structural integrity test (SIT) nor the
handling of liquor was required for FBC residue because
of the nature of the solids (dry granular, <3/8 in).

e '"Suitable extractor'" - We used an Eberbach automatin
shaker at its highest speed (140 excursions per min.)
and found that it provided good solid/water mixing
and prevented stratification. The high-speed shaker was

selected also because of the following facts:

+ The shggested extractor by Associated Design and

Manufacturing Co., Alexandria, VA ‘was not commercially !
r

i

. “i6 . . :
available at the time we initiated the EP tests.
- ’/

i



+ Oak Ridge National Laboratories who were testing the
EP procedures under contract to the EPA Office of
Solid Waste designed and built their own extraction

apparatus.

e A Chemtrix Type 45A pH controller was used for auto-
matic titration of some samples. Prior to obtaining
-,
the automatic titrator, we followed the manual pH

adjustment procedures. Both performed satisfacteorily.
3.3 Results

Table 3 summarizes the trace elements in the EP leachates and
compare them to the criteria for hazardous waste, ten times the primary
drinking water standards (DWS). None exceeded the criteria, thus all
were nontoxic. Although lower than the criteria, EP leachates of the
AFBC and PFEC fives (from the 3rd cvclone or the final filter) had Cr
concentrations much higher than did the other leachates and were close
to 10 » DWS, ‘“hey, therefore, warrant special attention in future
investigations. Similarly, Se in the EP leachates of conveutioral coal
ash and FGD sludge was near 10 x DWS (0.1 ppm) and was much highex then
the average Se concentrations found in the FBC leachates. Analyses for
the chlorinated organic pesticides and herbicides which were alsoc proposed

in Sec. 3001 criteria were felt to be unnecessary.

Table % summarizes the characteristics of EP leachates in
addition to the trace elements. As expected, the major species, such
as Ca, SOA’ and TDS were high in the EP leachates of FBC residues. In
most cases the maximum allowable acid (4 ml of 0.5N acetic a-id pey

gram of solid) was reached so that the final pH was much higher than 5.
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4.0 DISCUSSIONS

Preliminary results indicated that the FBC waste would not be
considered hazardous (Table 5). Neither would conventicnal coal ash and
FGD sludge, based on test results of a single sample (which may or may
not be representative). Although these results indicated that the FBC
residue would not be hazardoué, and, therefore, need not be subject to
the regulations on "special waste category' under RCRA Sec. 3004, it
should be pointed out that the proposed ''special waste,' utility wastes
among the list, did not méntion FBC residue. We recommend, therefore,
that the FBC waste be added to the list of utility wastes that currently -

includes FGD, bottom ash, and fly ash. v

In our previous communication to EPAa, several difficulties
encountered in testing TEP procedure were mentioned: the high concentra-
tion of acetic acid specified in TEP, the large amount of acid required
to neutralize the highly alkaline FBC residue to reach pl-3, the wilrac-
tion temperature, and the agitation mode. The first three situations
were significantly improved by the new EP procedure, as shown on Table Z.
Some uncertainty still exists as to what is a suitable extractor because
"well-mixing" depends not only on the type of apparatus but also on the
nature of the solids. 1In this test we found that a high-speed automatic

shaker (e.g., 140 excursions/min) provided good mixing of the ThHI solids.

Otter questions may arise in the future, such as the corpatability

ol
L

of bivlogical testing with the azcetic-tased leachate, and the cost ang
reliability of the various specified procedures (mutagenicity, bioaccurula-
tion, and radioactivity). Ve hope that the forthcoming report by Cak
Ridge National Laboratories8 on the RCRA-TEP and EP test results will

provide some answers.

10
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Finally, experts in the area differ in their opinions about the
best approach to identifying hazardous waste: the "single-test" approach
(which differentiates solid wastes into hazardous or nonhazardous) versus
"multi-test" screening (which mav classifv wastes into degree of
hazardousness). In the former approach, EPA-0SY has successfully
formulated an Extraction Procedure to which we rezct favorablv on the
basis of our experience with FBC solids. On the other hand, because a
waste can be hazardous or nonhazardous depending on where and how it is
disposed of, an approach based on "degree of hazardousness' on a site-

specific multi-test screening basis also requires seriocus consideration.
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