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1 SUMMARY 

1 1  INTRODUCTION 

Thls work plan outhes the mihal bench scale sod cleamg treatabhty study for sods 
contammated wth plutonium and amencium from Rocky Flats Plant Operable Umt 2 
NRTs objectwe 1s to demonstrate the capabhty of our sod cleanmg process to meet the 
antlcipated 0 9 pCdgm Rocky Flats cleanup standard The results of the study wdl idenhfy 
the separation and cleamng efficiency of major process steps and prmde data on the 
hkehhood of success and apphcabhty of NRTs technology to Rocky Flats sods 

1 2  PROJECT APPROACH 

For Phase 1A work, the parameters addressed by the treatment studies are restncted to 
those of the sods ftom 0 U 2 to be prowded by EG&G Rocky Flats Most of the 
radionucltde contammation 1s expected to be assocrated wth the finest (clay) &action of the 
soil A smaller amount would be expected to be associated with the course fraction (sand 
and larger) Ultimately treatment process parameters would be designed to have sufficient 
flexibility and throughput to accommodate the range of sodhontammant charactenstics 
llkely to be encountered at vanous mpacted sites across Rocky Flats The approach for the 
full scale unplementation of a sod cleanmg volume reduction process would be diwded mto 
three phases This work plan descnbes only the testing to be performed dunng Phase 1A. 

Phase 1 Treatability Study 
1A htial Bench Scale Sonreatabhty Study 
1B Engmeenng Treatabhty TesWConceptual Design 

Phase 2 Site Integrated Pilot Demonstration 

Phase 3 Site Remedlation 
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13 PHASE 1A WORK SCOPE 

The Phase 1A objectwe IS to charactenze the soils and contammant dstnbuhons and to 
obtain sufficient bench scale treatabhty test data to evaluate the effectweness of various 
components of the soil cleamg process on Rocky Flats sods from 0 U 2 

In order for NRT to carry out the Phase 1A work, EG&G Rocky Flats wdl obtam and 
f u m h  a sample of approramately 20 to 30 kg of contammated sod from 0 U 2 EG&G 
wdl acqulre the sod and composite the samples to be vertically and laterally representatwe 
of the area wth total actmty level of approxmately 100 p C d p  (50 to 200 p C ~ / p )  

NRT wdl perform a series of analyses and tests on the composite sod sample to estabhsh 
the physical and chemical charactenstm and the behawor of the sod when subjected to 
bench scale physical and chemical separation processes 

Phase 1A mcludes the followmg tasks 

Quahtatlve Exammahon of contammated sod 

Sieve Analyss 

Baselme actlvlty of contammated sod by sieve slze 

Attntlon Scrub Tests 
Leach Tests 

The mformatlon developed durmg tbrs phase wdl con- the conceptual wabhty of the sod 
cleamg approach and prowde a preluninary estlmate of overall volume reduction 

2 DESCRIPTION OF BENCH SCALE TESTS 

2 1  QUALITATIVE EXAMINATION 

The soil v d  be exammed to quahtabvely determme handhg propertxs, natural organic 
content, parhcle slze dstnbubon €ramon overslze and untreated mrneral appearance This 
mformatlon wll mfluence the followmg test types, conditions and sequence 

2 2  SAMPLE BLENDING AND SPLlTI'ING 

The sod received from Rocky Flats Plant wdl be thoroughly blended and spht mto 3 
approxrmately equal samples The first sample wdl be used for the analytml and test work, 
the second sample wdl be retamed 8s a archwe sample or for further tests and the thud 
sample wll be retamed for EG&G Rocky Flats Plant. 
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2 3 AS RECEIVED MOISTURE AND BULK DENSITY 

The as received moisture wll be measured by A S W  D 2216 at 60 C Rough bulk demlty 
w11 be determmed by appropnate methods 

2 4  SIEVE ANALYSIS 

Wet sieve 500 grams of sample to determine contammated sod slze distnbubon (3/8 4 10 
24 35 60 100 150 200 325 400 mesh) All results wdl be reported as dry weight percent. 
The results from this test WIII mfluence the selectlon of test condioons and sue sphts 

2 5  BASELINE ACTIVITY 

Wet sieve sufficient sample for attnbon scrub and leach tests, approxlmately SO00 grams, 
mto appropnate mesh fracoons Typical sphts are +4 -4/+200 200/+325 and 325 
Measure Pu and Am actMty of composite the sieve samples and the water used for 
screening 

Pu vvlll be determmed using representatwe samples and a destructwe chemical analysls acid 
digestion Pu extrachon followed by alpha spectroscopy (GA procedure ACD RC-016) Am 
wdl be quantified usmg gamma spectroscopy Once the basehe actnaty and the Pu to Am 
raQo have been determmed, the addiuonal actnnty measurements after each attnoon or 
leach test wll track Am only assumrng the Am and Pu were scrubbed or leached to 
approxlmately the same degree Once the tests are complete Pu measurements wll be used 
to venfy thls assumption 

2 6  A’TTFIITION SCRUB TESTS 

Attribon scrub tests will be performed on selected srze sphts. The typical attntlon scrub 
sample sue P 700 to lo00 grams It IS antmpated that attntlon scrub reagents wdl be 
selected from the followng deiomzed water drlute surfactant solutson caustlc solubon 

After each attnbon scrub the sluny 1s vacuum filtered through a fine filter and the Pu and 
Am actrvlnes of both filtrate and sohd residue are measured The dry weight of the sohd 
IS determmed 

2 7  LEACHTESTS 

Leach tests using acidic and/or basic hmts wdl be performed on the selected, fine me 
spht Muhple leaches may be performed on the same sample to deterrmne the appropnate 
leach residence tune and mmmum actMty level achievable 

M e r  each leach the slurry IS filtered and the Pu and Am actmtles of both filtrate and sohd 
residue are measured The dry weight of the sohd IS determmed 
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3 TESTREPORT 

The results of the bench scale tests wll be reported m a memo wth a summary of the test 
conditions The report wll mclude 

a summary of the results of the charactenzation tests descnbed m sectlons 2 1 

an actlvlty analyss of the residue after the final scrub or leach 
a calculabon of the mass of decontammated matenal as a percentage of startmg 

Smce the process used to decontammate the sod IS propnetary only a very h t e d  
descnpbon of the test conditlons and reagents wdl be mcluded 

through 2 5  of the work plan 

m a s  

4 TESTRESIDUES 

AU sohd test residues, the remammg sample materlal and laboratory sohd waste generated 
durmg the testmg wdl be returned to EG&G R o c 4  Flats Th- sohd matenals may 
mclude some or all of the followmg contammated sod, matenals used to package the sod, 
plast~c contamers and beakers, gloves, bposable lab coats, waste paper respuator 
cartndges, other laboratory trash The volume of waste to be returned to EG&G wdl not 
exceed one 55 gallon drum The waste wdl be raloactwe but wdl not be hazardous 
accordmg to RCRA standards 

5 QUALITYCONTROL 

The bench scale sod cleanrng treatabhty study for 0 U2 sods wdl be conducted m 
accordance wth the GA Quallty Assurance Program AU test actrvlbes wdl be conducted 
accordmg to standard laboratory practices and procedures Smce t h ~ ~  IS not a 
comprehensive treatabhty study duplrcate samples wlll not be routmely analyzed 

6 HEALTHANDSAFETY 

Testmg wdl be conducted under the safety regulabons of the GA Health and Safety Plan 
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