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3.4 SOIL SAlL..I™ Pr"PARAT DN

The soil san  es received in 5-gal-capacity containers were spre * on drying trays,
placed in fume hoods and, as recommended by the ASTM standard practice (D 421-85),
thoroughly air dried. All air-dried samples were friable, and therefore easily disaggregated.
Following disa; ‘egation, each soil sample was dry-screened using a 13.5 —1 screen to
isolate gravel-sized material and a 2-mm screen to separate material finer than coarse

sand.

Subsamples of air-dried <2-mm material were obtained by homogenizing, coning,

and quartering the soil (ASTM C 702-87). Because of the large volume of the sample, sub-

\pling was accomplished by compositing air-dried and dry-screened soil sample into four
equal batches. Next, each of these four batches was coned and quartered, and one randomly
selected quarter from each of the four batches was composited into a single batch. From this
single batch, representative subsamples were drawn for subsequent work. All the remaining
soil was combined and stored in plastic-lined 5-gal containers. If this single batch was used
up during testing, additional batches were prepared by compositii e remaining soil into
appropriate number of batches and repeating the process of conin d quartering until a new
single batch of soil was obtained.
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Figure 4-13. An Autoradiograph of Radionuclide Activity Associated with Minerals on the
Surface of a Gravel-Size Particle.
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Figure 6-2. Optical Micrograph of Twice Attrited Sand-Size Particles from 116-F-4 Soil.
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two-stage scrubbing (with electrolyte) of the sand fraction of 116 -4 soil.

The wash waters resulting from autogenous surface grinding had very high
concentrations of suspended particles (turbidity after 25 min settling ranged from 10640 to
35140 NTU). Using an optimum combination of flocculents (275 mg/L of DEARTEK 2401,
and 40 mg/L of AQUAT™ DC 456C) turbidities as low as 10 NTU (99.97% reduction) were
achieved after 10 min of settling (Table 9-3). Addition of these flocculents did not
significantly alter the pH of the wash water. The wash water before and after treatment had
very low conductivity values indicating that the concentration of dissolved constituents in this
waste water was similar to that of potable waters. The activities of all three radionuclides
(**¥’Cs, ®Co and “2Eu) in the best clarified superna’ t were 52, <100, and <300 pCi/L
respectively. These levels of activities are more than an order of m: —tude less t 1 the
respective purge water criteria and even below the proposed MCLs of 119, 218, and 841
pCi/L respectively. Clearly, these treated waste waters meet both the proposed MCL and the
purge water criteria.

Wet sieving was conducted with water whereas, attrition scrubbing was conducted
with an electrolyte. The more effective autogenous surface grinding tests were conducted
with only water. This difference process water was reflected in both waste water
characteristics and treatability. For instance, untreated waste waters from wet sieving and
autogenous surface grinding had significantly lowt turbidities, conductivities, and soluble
137Cs activities as compared to t}  electrolyte-containit  wash water from attrition scrubbing.
Follow___z treatment, the best supernatant from attr )n scrubbing contained an order of
magnitude, or more, higher dissolved *’Cs activity than found in the best supernatants of the
other two waste water types. It appears that among the three treated waste streams only the
attrition scrubbing waste water needs to be treated further for dissolved '*’Cs removal.

These flocculation tests showed that it is possible to remove almost all of the
suspended solids (96% to 99.97%) from the liquid waste streams generated from soil- -
washing of 116-F-4 soil using additions of commercially available polyelectrolytes. The
activities of all radionuclides (**’Cs, ®Co, and '*Eu) in all treated waste streams (except
'¥Cs in treated electrolyte containing waste waters from two-stage attrition scrubbing) were
well below the purgewater criteria. These tests showed that additional factors need to be
examined that include the effects of recycling ef 1ent on the build-up of soluble
contaminants and macroions and the use of ion-exchange or precipitation processes for
radionuclide removal from attrition-scrubbing waste w ers.
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radionuclides from the treated ckfill material. The w ing tr ents, especially the
chemical processes, may pertu  the normally tightly bound trace constituents and make them
more susceptible for long-term release. Therefore, ext :tion tests using the TCLP should be
conducted on the treated backfill material during the pilot-scale tests.

The second issue relates to the data from laboratory-scale testing of autogenous
surface grinding. Factors that need additional evaluation before pilot- or field-scale tests
include consistency and uniformity of surface grinding, and retention times and energy
requirements for pilot-scale rod or ball mills or other types of surface grinding units.

Another factor that should be examined concurrent with or prior to pilot-scale testing
is the recyclability of aqueous waste streams such as wash water from particle classification
operations and the very dilute electrolyte solution from attrition-scrubbing processes. It is
necessary, therefore, to establish the number of times the treated liquid waste streams can be
recycled before the buildup of contaminants and macroions in reused solutions prevents
further recycling. These studies should include a bench-scale study of waste water and
electrolyte recycling, the rate of increase in concentrations of all ajor cations and anions,
and the contaminant radionuclide (**’Cs) in solution and in suspension during the recycling
process. This study should also include treatability tests on bleed-off waste streams for
removal of suspended solids and soluble radionuclides through flocculation, precipitation, and
ion exchange. These tests are necessary because the cost effectiveness of soil-washing
operations also depends on the recyclability of liquid waste str ns. Such recycling and
water treatment bench-scale tests are being performed on effluent from soil-washing tests on
116-D-1B (Batch III) trench soils (DOE-RL 1993b) in the fourth quarter of FY94. Further
testing using 116-F-4 Pluto Crib soil may be required after results of the 116-D-1B wash
water recycling tests are evaluated.
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DATA QUALITY

The data collection, evaluation, and analyses were conducted according to
the QA Project Plan No. EES-084 (Freeman, 1983). The Data Quality
Objectives (DQO) were established (Table 6.1, 6.2 QA Plan) based on
performance criteria: precision, accuracy, completeness, comparability a1
representativeness (PARCC). According to the QA plan, initial contaminant
determination was designated as EPA Level III analyses, and all other bench-
scale measurements were designated as EPA Level II analyses. All data we;
collected acccording to the methods outlined in the Test Procedures (Freeman,
1993) by trained staff. Planned procedural deviations were documented
(including justification) and approve * by the Task Leader. ™ata outside the
established criteria was documented by the task leader and appropriate
corrective action that included review of data and calculations, flagging of
suspect data, or re-~-lyses of individal or entire batches of sa—~Hles was
performed. All data packages were review .and »proved by the project
manager in compliance with Analytical Data Handling and Verification
Procedure (Freeman, 1993).
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