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Meeting Minutes are attached. Minutes are comprised of the following:

Attachment #1 - Meeting Summary

Attachment #2 - Attendance Sheet

Attachment #3 - Agenda

Attachment #4 - Action Item Status List

Attachment #5 - November Unit Manager’s Meeting 100 Area Status Package

Attachment #6 - 100 Area Hanford Soil Washing Treatability Tests

Attachment #7 - Soil Washing Continues to be a Viable Volume Reduction Treatment
Technology

Attachment #8 - 100 Area Soil Washing Bench Scale Test Data

Attachment #9 - 100-BC-5 OU LFI Groundwater Investigation Validated Data
Memorandum

Attachment #10 - 100-FR-3 OU LFI Groundwater Investigation Validated Data
Memorandum

Attachment #11 - 100-KR-4 OU LFI Groundwater Investigation Validated Data
Memorandum
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Attachment #1
Meeiing and Summary of Commitments and Agreements

Unit Manager’s Meeting: 100 Aggregate Area/100 Area Operable Units
November 17, 1993

SIGNING OF THE SEPTEMBER 100 AREA UNIT MANAGER’S MEETING MINUTES -
Minutes were reviewed and approved with no changes. Unit Managers agreed to cancel the October
1993 meeting due to a schedule conflict with the ER *93 Conference.

ACTION ITEM UPDATE: (See Attachment 4 for complete status, items listed below indicate
the update to Action Items made during the meeting):

1AAMS.15 No additional information.
1AAMS.16 No additional information.
1AAMS.18 Closed 11/17/93

NEW ACTION ITEMS:
No new action items.

100 AREA ACTIVITIES:
¢ Soil Washing Treatability Study: Jim Field provided the Soil Washing update (see attachment #6)

He indic that meetmg Performance Level A for Cs-137 was not achievable, but La
iS4 €7 evay

achievable. T A T TSRV T ST S v e

scrubbing was run at 83% sohds. It appeared that Cs-137 was in the grains themselves - tied in
the mica of the rock. Chemical extractions provided reproducible results. The two most efficient
chemical extractants are currently being considered for patents. The extraction efficiency was
improved by utilizing a combination of chemical extraction with attrition scrubbing. Note: attrition

_ .._scrubbing is used for sandy soils; autogenous grinding is used -on soils-with higher cobble content.

Bob Scheck discussed examples of beneficial applications of soil washing to remediation strategies
(see attachment #7).

100 Area Soil Washing Bench Scale Test Data (Draft) is provided as attachment #8. A meeting
was scheduled for December 7 at 1:00 pm at 740 Stevens to discuss soil washing data and the
objectives for pilot scale testing.

¢ 100-HR-3 Groundwater Treatability Study: Jim Duncan presented an update of the status of the
groundwater treatability study. Comments from RL are currently being incorporated. The
scheduled date of January 31, 1994 for transmittal of the document to the regulators will be met.

In order for this project to advance to the pilot scale stage, issues involving nitrate treatment
require resolution. Specifically, chromium and nitrate are above maximum permissible drinking
water standards; however, of these two contaminants, only chromium is an ecological contaminant
of potential concern. Thus, the necessity for nitrate treatment before reinjection requires
resolution. A meeting to discuss these and other issues was tentatively set for November 18 at
--7:00-am. In addition, 100-HR-3 data for the past year will be provided to the Regulators at the
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November 18 meeting.

100 Area Excavation Treatability Study: Jim Field discussed excavation of the Pluto Crib, 116-F-
4, at 100-FR-1. Data will be provided at the next unit manager’s meeting. No additional
contamination was found to 15 feet; however, additional contamination was found at a depth of
27 feet. Verification samples were taken (3 at 14°, 3 at 18, 1 at 26”) and analyzed for gross alpha
and gross beta. A clear plastic sheet was laid to mark the depth of excavation. Contamination was
not as wide spread as expected. One very hot spot was found in an open 55-gallon drum. Since
the contamination was less dispersed than expected, cleanup progressed more quickly than
anticipated. A question remains concerning the inlet piping to the drum.

Operable Unit Status: Attachment #5 was provided for general information on the 100 Areas
Operable Units.

Unit Manager: Wayne Soper is Ecology’s new 100 Area groundwater operable unit manager.
00-HR-1, 100-BC-1, 100-DR-1: Since these three documents are similar, the common comments

and programmatic issues will be resolved prior to resolution of the specific comments. RL
anticipates providing the comment responses back to the Regulators within the next three weeks.

5. INFORMATION:

LFI Data: 100-HR-3 LFI data will be provided to the regulators at the November 18 meeting.
100-FR-1 vadose zone LFI reports were provided to those who did not receive a copy in
September,

Scheduling of CERCI.A UUMMs: RL management has indicated that a set time each month,
occupying one to two days, is no longer necessary as the concerned parties are already meeting
at other times during the month. One of these meetings would need to be documented each month
for the public record, in accordance with the guidelines in the Tri-Party Agreement. The three
parties agreed that a single day for all CERCLLA UMMs was a benefit. This day should be
scheduled in advance to avoid scheduling conflicts.

Points of Contact: Ecology will provide a revised list in the near future.

Year End Review: HQ and RL counterparts met to discuss budget issues and work progress. HQ
personnel provided positive reactions on the accomplishments in the 100 Areas based on the
number of Milestones met. However, reevaluation of long-range goals and the strategies for
accelerating the pace of meeting these goals required discussion. The necessity for identification
of site-wide critical path issues, such as ERDF, which is on the critical path for 100 Area
remediation, were discussed.

Memoranda: Attachments #9, 10 and 11 are provided to document transmittal of data validation
reports to the regulators.

6. NEXT MEETING: January 27, 1994.

100 Areas November 17, 1993
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Attachment #3
Agenda

Unit Manager’s Meeting: 100 Aggregate Area/100 Area Operable Units
November 17, 1993

100 Area General Discussions

® 100 Area Excavation Treatability Studies
'''' ' - 100-HR-1 Excavation Treatability Study - Jil Frain
- Soil Washing Treatability Study - Jim Field
- 100-HR-3 Treatability Study - Jim Duncan
Additions to the agenda:
® UMM Schedule

® Year End Review Recap
i Operable Unit Status - Questions - Naiknimbalkar/Ayres/Krug/Steve Vukelich/Jim Roberts/Kytola

s Action Item Status
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Unit Manager’s Meeting: 100 Aggregate Area/100 Area Operable Units

November 17, 1993

—- - Action Item Status List

ITEM NO. ACTION

STATUS

1AAMS.15 Provide response to April 2 EPA letter concerning river
seeps. Action: Eric Goller (RL) 7/29/92,

1AAMS. 16 DOE should transmit Revision 1 of M-30-01.

1AAMS.18 Provide to EPA and Ecology all available shoreline site
maps at a scale of 1:2000 by the October UMM. Action:
Eric Goller, Bob Henckel

Open (7/29/92). In DOE for
transmittal (8/26!92) Letter
is pending ((920793).

Open (7/29/92). In DOE for
transrnittal (8/26/92) Letter
is pending (09129/93).

Open  09/29/93.
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NOVEMBER UNIT MANAGERS' MEETING
100 AREA STATUS PACKAGE
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100 AREA TREATABILITY TEST STATUS
November 1993, Unit Managers Meeting

SOIL WASHING TREATABILITY TEST

100 Area soil washing tests for 100-B/C and 100-D samples are completed except
for extract water analyses and final combination tests. A1l soil washing data
obtained to date in weeklies from PNL will be presented at the November UMM
meeting. A report of the 100-B/C and 100-D tests is being prepared and
scheduled to be delivered to EPA and Ecology by January 31, 1993. Evaluations
are in progress to assess cost/benefit of soil washing processes based on 100-
D and 100-C laboratory results.

100-F soils sieving and characterization started this month. Borehole data
and 100-F pluto crib excavation data show that these soils contain higher
concentrations of strontium and plutonium than samples 100-D or 100-B/C
samples. Testing of 100-F soils is scheduled to continue through February.

100-HR-1 EXCAVATION TREATABILITY TEST

As of 11/8/92, excavation has reached a depth of 18 feet below ground surface
(corresponds to 1ift number 9). Contamination levels dropped off
significantly around the 14 foot level. Only a small area around the borehole
drilled in the crib exhibits levels of contamination greater than background.
Approximately 50 cubic yards of space remains in the Terra-Stor.

It has been agreed by RL/EPA/Ecology to stop excavation in Tifts at the
current depth of 18 feet. The five verification samples will be taken to
ensure that contamination is not present at this depth. The area surrounding
the borehole will be excavated down to a depth of approximately 26 feet. The
sixth verification sampVe will be taken from the bottom of the pit dug to
excavate the remaining borehole material. Up to three additional pits will
be dug in the bottom of the excavation to examine the soil for migrating
%ontamination. However, contamination is not expected beyond the 18 foot
evel.

Water was used for dust control during the first portion of the test. In

~addition, crusting agents were used to stabilize the excavation over night,

and were tested on the spoil piles, Terra-Stor, and high traffic areas. Oust
control testing activities have progressed from water to testing with
surfactants. However, because the wind levels have been so moderate, and very

~1ittle water has been needed to control dust, there is little data to make a

comparison between water and surfactants.

Activities will be completed on schedule to meet the November 30, 1993 TPA
milestone.
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100-HR-3 Groundwater Treatabjlity

STATUS:

Both laboratory activities (biodenitrification (PNL) and chromate,
nitrate and uranium removal by reduction/precipitation and/or ion exchange
(WHC)) have completed the laboratory phase.

Comments from DOE-RL are being recieved and incorportated into the
Biodenitrification Final Report from PNL.

The WHC comments on the final draft report for chromium
reduction/precipitation and/or ion exchange are being incorportated intoc the
report. The samples are approximately 98% complete at PUREX 1ab.

The milestone M-15-06B has been completed and a letter will be issued to
DOE on or before November 24.
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100-BC-1 SOURCE OPERABLE UNIT WORK SUMMARY
November 15, 1993

3 9 Accncoman P
tive Risk Assessment:

The final document was delivered to EPA and Ecology on July 31, 1993.
Comments were received from EPA and are currently being dispositioned.

Task 13 - limited Field Investigation {LFI) Report:

The final document was delivered to EPA and Ecology on July 31, 1993.
Comments were received from EPA and are currently being dispositioned.

100-BC-2 SOURCE OPERABLE UNIT WORK SUMMARY

RI/FS Work Plan:

Regulator comments have been incorporated.

Field Activites:

Vadose drilling at the 116-C-2A pluto crib is complete. Sample data are
being validated.

100-BC-5 STATUS

~ 1ST QUARTER (JULY), 2ND QUARTER (OCTOBER), 3RD QUARTER (JANUARY),
4TH QUARTER (APRIL), STH QUARTER GROUNDWATER SAMPLING COMPLETE. SAMPLING
WILL BE ON A SEMI-ANNUAL BASIS STARTING IN OCTOBER 1993.

~ SAMPLE VALIDATION REPORTS FOR DRILLING SAMPLE DATA AND 1ST QUARTER GW
SUBMITTED DECEMBER 31, 1992

- SAMPLE VALIDATION REPORT FOR 2ND QUARTER GW SUBMITTED APRIL 14, 1993
~ SAMPLE VALIDATION REPORT FOR 3RD QUARTER GW SUBMITTED JUNE 1, 1993
- SAMPLE VALIDATION REPORT FOR 4TH QUARTER GW SUBMITTED AUGUST 27, 1993

- LFI AND QRA REPORT SUBMITTED AUGUST 30, 1993
- COMMENTS WERE RECEIVED FROM EPA AND ARE CURRENTLY BEING DISPOSITIONED
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100-BC-2 OPERABLE UNIT
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FY 1993 ACTIVITIES FOR 100-KR-1

NOVEMBER 1993 STATUS REPORT
N.M. Naiknimbalkar

100-KR-1 QRA and LFI Reports

TASK 11: 100-KR-1 QRA (WHC-SD-EN-RA-009, Rev. 0) is in WHC review
process.

TASK 13: 100-KR-1 LFI (DOE/RL 93-78 WHC Internal) draft is in
Westinghouse Hanford Company (WHC) review process.

-

100-KR-4 STATUS

The Limited Field Investigation Report was submitted November 12th to
DOE for review and comment.

A reduced analyte 1ist is currently being prepared for DOE and
regulatory review, comment and approval.

The Groundwater Validation Report for the 4th Round sampling event was
submitted to DOE on November 12, 1993.
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Unit Manager's Meeting
November 17, 1993
100-NR-1

100-NR-1 Operable Unit Work Plan

. No activity.

= DOE/RL is proposing to modify the boundaries of the 100-NR-1 and 100-NR-
2 Operable Unit boundaries to include land which was formerly leased by
the Washington Public Power Supply System. This land, which housed the
Hanford Generating Plant (HGP), was not previously included in the
operable units because leased land was excluded from the TPA. A Federal

Facility Agreement and Consent Order Change Control Form has been
prepared for signature.

100-NR-1 Qualitative Risk Assessment

Work on preparation of the QRA Report is continuing.

100-NR-1 Limited Field Investigation Report

Work on preparation of the LFI Report is continuing.

100 NR-2 GROUNDWATER OPERABLE UNIT
WORK SUMMARY 11/17/93

Tt

<5 WORK PLAN

~3 The 100 NR-2 Work Plan is on hold until 100-NR1 comments are resolved.

= TASK 6 - GROUNDWATER INVESTIGATION

Quarterly Monitoring - Four rounds of groundwater samples have been
taken.

Data Validation - The soil data has been validated.

LFI Report - WHC has initiated work on the LFI even though a schedule has
not been approved.

QRA Report - WHC has initiated work on the QRA even though a schedule
has not been approved.
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FY 1993 Activities for 100-DR-1/DR-2
N.M. Naiknimbalkar

NOVEMBER 1993 Status Report

100-DR-1 QUALITATIVE RISK ASSESSMENT/LFI STATUS

Qualitative Risk Assessment
Document Preparation:

0 Qualitative Risk Assessment report Regulatory comments have been

received and "at present the resoiutions are being prepared.

LFI Report

o Limited Field Investigation (LFI) report Regulatory comments have
been received and at present the resolutions are being prepared.

100-DR-2 Work Plan Status

100-DR-2 Work Plan

0 100 DR-2 Work Plan was reviewed by DOE/DOE-HG. The comment
resolutions meeting was conducted to resolve comments. The
document has been revised and is in Regulatory review.
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100-HR-1

Comments from Ecology and EPA on the LFI and QRA have been
received and are being resoived. Resolutions to be completed by

11/15/93.

—~— - — -~ — 100-HR-2 SOURCE OPERABLE UNIT

PLANNING DOCUMENT

Regulator comments have been incorporated and the public review draft will be
transmitted to DOE-RL November 8, 1993.

SURFACE _GEOPHYSICS

erpretations are on going for burial grounds 118-H-1, 118-H-2, 118-H-3
and the Buried Thimble Site. '

SOIL GAS SURVEY

Prep-work for a soil gas survey at the 128-H-1 Burn Pit has begun. GPR and/or
EMI surveys will be conducted on November 5 to help in locating the best
positions for the soil gas probes. Soil gas samples will be collected during
November, weather permitting.

TASK 10 - DATA EVALUATION

The Historical Data Baseline Report for 100 H-Area is 90% complete and is
expected to be issued in November. The compilation of other data needed in
support of the QRA preparation has also been initiated.

JASK 11 - QUALITATIVE RISK ASSESSMENT (QRA

The QRA for the 100-HR-2 Operable Unit has been initiated and will be prepared
by WHC.

100 HR-3 GROUNDWATER OPERABLE UNIT
WORK SUMMARY 11/17/93

TASK 6 - GROUNDWATER INVESTIGATION

Quarterly Monitoring - Five rounds of groundwater samples have been
taken.

Data Validation - First, second, third and fourth round groundwater data
has been validated. The fifth round is being validated.

LFI Report - WHC submitted the LFl to DOE for reguiator review.

QRA Report - WHC submitted the QRA to DOE for regulator review.



Ff!CUSED FEASIBILITY STUDY
Focused FS
FS Repert
FS Report Preparation
WHC Review & Incorporalion
DOE Review & Incorporation
M-15-05C FF3 Report to the Reguiators
IRM PLAN
IRM Plan Preparation
WHC Review & Incorporation
POE Review & Incorporation

M-15-05D IRM Proposed Plan 1o the Regulators
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LIMITED FIELD INVESTIGATION
Task 10-Data Evaluation
Task 11-Qualltative RA |
Task 13-LFI" Report ‘
Report Pn'aparatlon
WHC Revlew & Incerporation
DOE Review & Incorporation

LF! Report to the Regulators

FOCUSED FEASIBILITY STUDY
Focused FS
FS Report
FS Report Preparatlon
WHC F!evliew & Incorporation
DOE Reviow & Incorporation
FFS Repeort to the Regulators 2{Dec94

IRM PROPOSED PLAN
IRM Ptan Preparation
WHC Review & Incorporation
DOE Review & Incorporation

IRM Proposed Plan to the Regulators 21Dec94

Summary NN
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LIMITED FIELD INVESTIGATION
Task 13-LFI Report
DOE Review & |corporation
M-15-06A LFl Report to Regulalora
Initiate Evatuation of New Groundwaler Wells

FOCUSED FEASIBILITY STUDY
Focused FS
FS Report
FS Report Praparation
WHC Review & Incorporation
DOE Review & Incorperation
M-15-06C FFS Report lo ths Regulalors

IRM PLAN
IRM Plan Praparation
WHC Review & Incorporation
DOE Raview & Incorporation

Summary
LProgress ]
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M-15-06D IRM Proposad Plan fo the Regulators
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OU MANAGERS MEETING - NOVEMBER 93

 — 100-FR-1

- The LFI and QRA reports are in process. The reports are scheduled to be
ready for regulator review on 6/15/94.

100 FR-3 GROUNDWATER OPERABLE UNIT
WORK SUMMARY 11/17/93

TASK 6 - GROUNDWATER INVESTIGATION

Quarterly Monitoring - Four rounds of groundwater samples have been
taken.

_Data Validation - Two rounds of groundwater data have been validated.
The third round is being validated.

LFI Rep

‘Report - The LF is on scheduie to be submitted to the regulators on
April 14, 1994.

QRA Report - The QRA is on schedule to be submitted to the regulators on
April 14, 1994,



LIMITED FIELD INVESTIGATION

Task 5-Vadose Investigation
Sample Analysis
Data Validation
M-15-13A Validated Data to the Regulators
Data Evaluation

Task 10-Data Evaluation

Task 11-Qualitative RA

Task 13-LFi Report
LFl Report Preparation
WHC Review and Incorporation
DOE Review and Incorporation
M-15-13A LFl Report to the Regulators

FOCUSED FEASIBIUTY STUDY
Focused F§

Summary
Progress BN
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100-FR-3 OPERABLE UNIT
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M=15-13F LFI Report to the Regu'ators @]

FOCUSED FEASIBILITY STUDY AN RN AR AN NANIRNRN NN

FS Report AN AN UANRNRAANANAN
FS Repert Preparation e
WHC Review & Incorporation W —————

DOE Resview & Incorporation ‘ C———— ¢

IRM PROPOSED PLAN
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100 Area Hanford Soil
Washing Treatability Tests

J, G. Field, R. D. Belden i
Westmghouse Hanford COmpany

! R. J. Serne, S, V; Mattigod, H.D, Freeman
Battelle Pacimc Northwest Laboratorles

‘ R. W. Scheck
Mactec/Dames & Moore

v1 40 T 3bedog jusuyorily

E. D. Goller
U. S. Department of Energy, Richland Operations Office
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REMEDY SCREENING TEST OBJECTIVES

° Challracterize 100-D and 100-C soils by size fraction.

® Determine the effectiveness of wet sieving, attrition,
chemical extraction, and heap leaching

® Assess Water treatment needs

® O(Obtain data to conduct benefit/cost analyses and

develop flow sheets for remedy selection (field) tests.

¥1 Jo z °bed/o#
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PERFORMANCE LEVELS FOR CFONTAMINANTS OF

CONCERN
Contaminant Performance Performance
Level A Level B
RADIONUCLIDES | Test Plan] WHC-CM-7-52
(pCi/qg) (pCi/g)
60¢, 1 7.1
30g, 13 2,800
134¢4 2 10
13764 3 30
152, 3 15
124g, -- 3 15
155, 100 630
235y 15 170
238y 50 370
239/240p,, 75 190
CHEMICALS Test Plan Test Plan
(ppm) (ppm)
Chromium (total) 1,600 1,600

1. WHC Environmental Compliance Manual, Table K-1,

prior to June, 1993)

2. WHC Environmental Compliance Manual, Effective

June, 1993).




Scheme for

Soil Washing
Treatability
Tests
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Particle-Size Distribution of Soils
116-C-1, and 116-D-1B

Particle Size (mm) 116-C-1 116-C-1 116-D-1B
(Batch ) {(Batch 1) (Batch IlI)
Wt %
> 2 (Cobbles, 90.0 97.2 46.9
Gravel)
2 - 0.25 (Sand) 3.6 | 1.3 42.3
0.25 - 0.074 3.4 0.5 3.7
(Fines)
<0.074 3.0 1.0 7.1
(Fines)

Particle size data for <2mm fractions were obtained through wet sieving.

vT 40 G 3bey/o#
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Size Fraction . °YCo 137¢Cs
116-C-1 Sample
>2Z2 mm ‘ 675 |
<Z2 mm

13.5 -9.51 m'm
9.5-2mm

' 2-0.25mm
0.25 - 0.074 mm
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Attrition Scrubbing Combination Tests

Treatment ‘137Cs 152¢, Boto- Cs % Eu % Co %
{pCi/g) | (pCi/g) | (pCi/g) | Reduction | Reduction | Reduction

{(116-D-1B)

Twao-stage in 94 52 4.8 33 71 >90
DI water |

One-stage in 94 52 4.8 39 83 >90
electrolyte o ' ‘

Two-stage in 94 52 4.8 49 97 >90
electrolyte

The electrolyte solution consisted of 0.5 M ammonium citrate
with pH adjusted to 3 with citric acid.

v1 30 [T abeq/op
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Autogenous G@rinding of 116-C-1 (Batch II) Samples

1 3}705

Treatment % Red | 1°2Eu | % Red |%%Co | % Red
(pCi/g) | Cs Act. | (pCi/g) | Eu Act. | (pCi/g) | Co Act.
16% DI water | 822 14 69 97 | 16 85
17% electrolyte 883 25 88 94 26 88
Dry (25% sand?®)| 868 17 90 89 23 74
17% DI water + | 693 21 29 20 28 93
16.6% sand | ’
With EXTII 751 55 19.3 53 97 93

Sand f:'raction (2-0.25 mm) from 116-D-1B soil was used as a grinding

medium

aAppr(i)ximteltely, 2% fines (<0.25 mm) were generated from the rocks, and

11% from sand.

bAppro)umately, 4% fines (<0.25 mm) were generated from the rocks and

15% from sand.

¥1 40 21 obeg/o#
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Preliminary Data: Radionuclide Activity in Waste Water

from treating 116-D-1B (2- 0.25 mm) Soil

Treatment

Activity in Waste Water

(pCi/g of solution)

Extractant I}

Att. scrubbing with DI water | <1 <1 <1
stage

Att. scrubbing with DI water Il 2 <1 <1
stage

Att. scrubbing with electrolyte | 6 10 1

stage

Att. scrubbing with electrolyte 2 6 6

stage

Chem. extraction with 10 <1 5

Extractant |

Chem. extraction with 8 <1 b
Extractant |

Chem. extraction with 9 b a
Extractant |l

Chem. extraction with 4 <1 6

All waste solutions were filtered through Whatman (2.5

micron) filters before counting.
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SUMMARY OF SOIL WASHING TEST RESULTS

Radionuclide

Previous Performance
Levels

Revised Performance
Levels

137¢s 0 Il (W/2A, W/C)
152¢, B (W/2A, W/C) B (W/2A, W/C)

1 %%co W (W/2A, W/C)  (W/2A, W/C)

116-C-1 (Batch Il, sampled near the trench inlet)
137¢cs 0 | 0 "
152, Il (W/CS, W/GE) H (W/CS, W/GE)
50¢o 0 Bl (W/CS, W/GE)
116-C-1 (Batch 1, sampled near the middie of the trench)

137¢s | W) (W)
162, 0" N W)
60¢, o W (W)

Note: Autogeneous grinding and chemical extraction were not
conducted on 116-C-1 (Batch I) material.

[: Performance level achieved.
O: Performance level unattained.
*: Based on only wet-sieving.

W/2A: Two-stage attr. with electrolyte.

W/C: Chemical extraction with Ext. Il.

W/CS: Static chemical extraction with Ext.ll.

W/GE: Autogenous surface grinding with Ext. i1,
W: Wei-sieving.

® Cost/Benefit Evaluations are in Progress
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SOIL WASHING CONTINUES TO BE A VIABLE
VOLUME REDUCTION TREATMENT TECHNOLOGY

« Reduces localized regions of high activity;
risk reduction

al potential to reduce volume of material sent to

« R
ERDF

e
R

« Degree of volume reduction is controllable; flexible

. Potential for removal of majority of Curie content
from 100 Area

. Residual contamination is covered with soil backfill
of known thickness; certainty of barrier, shield,
P risk

f; « A 100 Area remediation system design could
o address decay of remaining Cs-137 during

Ty

Mo 1t

institutional control of reasonable duration

« Remaining contamination is tightly bound;
-~ {reduction in risk to groundwater)

______+____Reason to believe metals and other hazardous
materials can be handled similarily to radionuclides.



Attachment #8
100 Area Soil Washing Bench Scale Test Data

DRAFT

Sample Set I. Near middle of 116-C-1 trench
Sample Set II. Near inlet of 116-C-1 trench

Sampie Set [II. Near inlet of 116-D-1B trench

Page 1 of 52
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#8/Page 2 of 52
CONTENTS

1.0 TEST PERFORMANCE LEVELS

2.0 SYNOPSIS OF DATA

3.0 WEEKLIES

April 12-16, Preliminary Rad. Data

April 19-23, X-Ray Flourescence Element Concentrations, tirst sample

May 3-7, 116-D-1B (Batch III}) Wet Sieving and Gamma Counting

May 10-14, 116-C-1 Wet Sieve Data, All Batches: TOC, pH, ®Sr,
X-Ray Flourescence Element Concentrations, duplicate

May 17-21, TCLP analyses, Exchangeable Cations

June 14, Uranium Activities

June 14-18, *¥Cs activity in 116-D-1B soil > 2 mm, Preliminary Attrtion Scrubbing Results
June 28-July 2, Radionuclide Data, Isotopic Analyses

July 7-9, Preliminary Attrition Scrubbing Results

July 12-16, Preliminary Attrition Scrubbing Results; Torque and Energy Input

July 19-23, TCLP for Hg

Aug 2-6, Results from 116-D-1B Attrition Scrubbing Tests, Preliminary Chemical Extraction Data.
Aug 9-20, Radionuclide Data, TCLP Analyses, Chemical Extract Data for 116-D-1B

Aug 23-27, Chemical Extraction Data, 116-D-1B

Oct 4-8, Autogenous Grinding Data, 116-C-1 (Batch II)

Oct 11-15, Combination Tests, 2-Stage Attrition, Attrition with Electrolyte

Nov 1-5, Two Stage Attrition Tests, Static Leaching of Cobbles and Gravel, Particle Size Data, 100-
F Samples Size Distribution.

ATTACHMENT: ER '93 REPORT "100 Area Hanford Soil Washing Treatability Tests"
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100 Area Soil Washing Bench Scale Data, DRAFT

TEST PERFORMANCE LEVELS FOR CONTAMINANTS OF CONCERN
Contaminant Performance Level A Performance Level B
RADIONUCLIDES Test Plan* WHC-CM-7-52
(pCi/g) (pCi/g)
“Co 1 7.1
s 13 2,800
B4Cs 2 10
¥iCs 3 30
Eu 3 15
%Eu 3 15
Bu . 100 630
BU 15 170
By 50 370
BHAPy 75 190
CHEMICALS Test Pian Test Plan
(ppm) (ppm)
1,600
Chromium (total) 1,600
1. Accepted upper limit of radioactive material concentrations for soils (WHC Environmental

Compliance Manual, Table K-1, prior to June, 1993)

Accessible Soil Concentration limits for 100-BDKN Areas. Values reflect a 10 mrem/yr

operational EDE limit (WHC Environmental Compliance Manual, Effective June, 1993).
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100 Area Soil Washing Bench Scale Data, DRAFT

1.0 SYNOPSIS OF DATA

A bench-scale feasibility study was conducted to evaluate the use of physical separation systems and
chemical extraction methods as a means of separating chemically and radioactively contaminated soil
fractions from uncontaminated soil fractions. The soil washing feasibility studies were conducted on
soil samples from two trenches, 116-C-1 and 116-D-1B. Two samples of soil from trench 116-C-1,

" one from the middie of the trench (Batch I), and second close to the iniet (Batch IT) were obtained. A

single sample (Batch I1T) was obtained from the 116-D-1B trench.

Particle-size distribution data indicated that <2mm fractions in Batch I, II, and III samples constituted
approximately 10, 2.8, and 53.1% of the total mass of each sample respectively. Preliminary gamma
counting data indicated that the coarse fraction (>2mmy) of Batch II sample had significantly higher
activities of “Co, *Sr, *"Cs, '“Eu, and "™Eu as compared to the coarse fractions of Batch I sample.

""The pH of these soii$ ranged from .3 to 7.66, and the total organic carbon contents were Trelatively

fow (0.06 - 0.164 %). The cation exchange capacities of these soils were typical of Hanford soils and
ranged within the narrow limits of 8 -8.9 meq/100g. In all cases the dominant exchangeable cation
was Ca. Trace element analyses of these soils ( <2mm fractions) showed no anomalous values. Total
chromium concentrations in these soils were relatively low (56-236 mg/kg). The TCLP extraction of
these soils indicated that all the eight inorganic constituents were well below the regulatory levels.

The radionuclide data indicated that the soil washing tests should be focused on Batch II sample from
the 116-C-1 trench, and the Batch III sample from the 116-D-1B trench. All soil washing tests on

Batch Il material were conducted on coarse traction (> 2 mm in size) because this fraction constituted
a major fraction (97.2%) of this soil. In contrast, the radionuclide data for Batch IIT soil showed that

--it is-appropriate to-conduct-additional soil washing tests on 2- 0.25 mm fraction (42.3% of the total

soil mass). The radionuclide data for these soil fractions also indicated significant activities (above
the performance levels) of only three of the radionuclides, “Co, 'Cs, and “Eu. Therefore, the
effectiveness of subsequent soil washing tests were evaluated on the level of activity attenuation of
these radionuclides.

Two types of tests (physical and chemical) were conducted to reduce the activities of ®Co, *'Cs, and
Eu in these selected soil fractions. The physical tests consisted of attrition scrubbing (2 -0.25 mm
fraction of Batch III sample), and autogenous grinding (> 2mm fraction of Batch II sample).
Chemical extractions were conducted on both these samples.

Preliminary attrition scrubbing tests indicated that for Batch II sample (2-0.25 mm fraction) the
optimum pulp density for etfective scrubbing was approximately 83% Based on these data, a number
of attrition scrubbing tests were conducted to establish the relationship between energy input,
reduction in radionuclide activity, and the amount of fines ( <0.25 mm material) generated. The
results indicated optimum performance was obtained at an average energy input 1.43 HP mins/Ib
(residence time 30 mins). The average reduction in *Co, *'Cs, and 'Eu activities were >99, 28,
and 617% respectively. Scrubbing at this intensity generated about 9% fines. Doubling the energy
input did not result in any noticeable increase in radionuclide removal efficiencies.  Therefore,
another scrubbing experiment was conducted with an electrolyte to enhance radionuclide removal.

2
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100 Area Soil Washing Bench Scale Data, DRAFT

The resuits show >79, 39, and 83 % reduction in *Co, *'Cs, and '*Eu activities. Optical and
electron microscopic observations of soil particles before attrition scrubbing indicated iron oxide and
aluminosilicate coatings on the particle surfaces. Observations of the scrubbed particle surfaces
indicated significant removal of these coatings indicating that a major fractions of ®Co, *Eu and a
minor fraction of "Cs were associated with these surface coatings.

Two-stage attrition scrubbing experiments were also conducted on Batch IIT soil (2 -0.25 mm
fraction). The results show that two-stage scrubbing with deionized water removed additional
amounts of radionuclides as compared to a single stage scrubbing with deionized water.

Among all scrubbing experiments, the highest removal of radionuclides were observed when two-
stage scrubbing was conducted with an electrolyte. Approximately 48, 94, and >79% of *'Cs,
'“2Eu, and “Co activity were removed, and about 14% fines were generated during this process.
Autogenous grinding experiments conducted on gravel and cobble fraction of Batch IT material
showed that major fractions (84% and 94%) of ®Co, and "*Eu activities could be removed if the
grinding was conducted with 17% electrolyte. As a result the residual activities of these two nuclides
were below the proposed performance levels. In contrast, grinding resulted in only 25% reduction in
YICs activity. Approximately 5% fines were generated during this experiment. Additional dry and
wet (with deionized water) grinding with 17 -25% sand as a grinding medium resulted in radionuclide
removal in amounts comparable to the previous experiment however, these experiments generated
excessive fines (13 -19% by weight).

Chemical extraction experiments were also conducted on Batch III sample (2-0.25 mm fractions), and
Batch II sample (>2mm in size). Preliminary extraction studies were conducted with widely used
extract compositions derived from published literature. Even though some of these extractants
removed major fractions (>90 and 92%) of ®Co and ‘*Eu, they were not as effective in reducing
¥Cs activities (30 40% removal). Therefore, based on the knowledge of contaminant-substrate
association, two new extractants were formulated and tested on these soil fractions. These extractants
removed major fractions of all three radionuclides from the coarse fractions of trench 116-D-1B

~(Batch-IT) soil. -These extractants consistently removed on average 85, >99, and >90% of YCs,

"Eu, and *Co respectively resulting in residual activities that were well below the proposed
performance levels.

Chemical extraction of Batch IT material (gravel and cobble fraction) with one of the new extractant
was also conducted under static conditions. Significant reduction in “Co (82%), and '?Eu (92%)
activities that resulted in residual activities below the proposed performance levels were observed in
these experiments. The reduction in *’Cs activity did not exceed 40% and because of inherently
higher activity of ""Cs in Batch II coarse material, the residual activity was still significantly elevated.
Increased removal of “'Cs (57%) was achieved in another aufogenous grinding experiment with Batch
'T material (in contact with one of the new extractant). The initial "’Cs activity in Batch IT material
indicate that approximately 93- >97% reduction is necessary to achieve residual activities that

approach the proposed performance levels.



#8/Page 6 of 52
100 Area Soil Washing Bench Scale Data, DRAFT

The data obtained from tests conducted so far indicate that Batch I material from the middle of trench
116-C-1 can be soil-washed with only wet screening resulting in about 90% mass reduction. By
contrast, the soil washing can significantly reduce the activities of *?Eu and ®Co in Batch I samplie
(obtained close to the inlet from trench 116-C-1), the *’Cs activity cannot be reduced below the
proposed performance level. Finally, the tests on Batch III sample show that the soil from trench 116-

ceee e ooees weeee .. D=1B can also be. soil-washed that combines wet sieving with either two-stage attrition scrubbing in

-~ — . ____electrolyte or a single chemical extraction step.._The anticipated mass reduction for this soil is
approximately 80-85%
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100 Area Soil Washing Bench Scale Data. DRAFT

2.0 WEEKLIES

April 12-16, Weekly

We are conducting several physical and chemical characterization tests such as moisture content,
specific gravity, CEC, and TCLP. Homogenized representative samples of Barch I, II, and III are
being used in all the tests. Early next week, we will be sending representative samples to the ACL for
analyses of radionuclides, Cr, and TOC.

We have also obtained preliminary radionuclide data on Sr and the alpha emiters for all three

_samples (Table A). We had previously reported preliminary data on ®Co, ""Cs. and “*Eu in these

sampies.

These preliminary data suggest that the contaminants of concern in these soils are mainly *Co, 'Cs,
'?Eu, and **Eu. All other nuclides inciuding alpha emitters appear to be below the proposed
performance levels. These data will be verified when we obtain the results of Jetailed analyses of
these samples.

We have also conductéd some additional cursory tests on some of the "hot rock” samples (Table B).
Three grab samples ot pebbles (from sample container BO8OL6) were first rumbled in DI water, and
then tumbled with an equal mass of clean sand in IN ammonium acetate solution. The DI water step
reduces the activities of all measured radionuclides. but the residual activities are still greater than the
specified performance levels. The ammonium acetate step further reduces the activities of all nuclides
significantly. The residual activity of ®Co atter this step is below the proposed performance level of
7.1 pCi/g, and the activities of **Eu and "*Eu are also below the proposed levels of 15 and 14 pCi/g
respectively. These two washing steps appear to etfectively redece *'Cs activities by 37 - 52%
however, the residual activity is still way above the performance level for this nuclide.

Visual observations indicate that these pebbles have a tenacious coating of what seems to be iron
oxides. Some of the pebbles contained residual coating even after a two step washing. Our initial
guess from these data is that 'Cs is associated with this iron oxide film. These cursory data suggest

~that for these “hot rock" samples *'Cs s theprincipal "risk=driver.” Perhaps autogenous grinding

with a stronger extractant may be needed to remove the residual of the '¥Cs-containing iron oxide
film.

A
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Table A. Preliminary Radionuclide Data on 100 Area Soil Samples

Sample

®Co
pCi/g

S
pCug

P1Cs
pCi/g

lSZEu
pCi/g

SEy
pCi/g

Total «
pCi/g

100-B/116-C-1 (Sample set I
recerved 1/19/93). Mainly cobbles
assessed to contain about 5% soil

Small mud rocks (Container
TNMONATSI 1Y Mo i o ki 18 =
BO80K1) Counting time 135 hr

29

0.6

107

21

3.0

Rock (container BO80K®6)
Counting time 15 hr

100-B/116-C-1 (Sample set II
received 1/27/93). Mainly cobbles
assessed to contain about_ E% soil

Mud coated cobbles {Container
BO8OL7) Counting time: 5 min.

127

548

142

20 -35

Same rocks washed in DI warer.
Counting time: 5 min

ND

ND

Filtered soil (oven-dried) trom
wash solution. Counting time: 3
min

1621

4856

1088

Same rocks tumbled in the TCLP
device for 7 days with 200 ml DI
water. Counting time: 30 min

ND

150

ND

ND

116-D-1B (Sample set III received
2/12/93). Sandy soil assessed to0
contain about 5% cobbles

1. Sotl (Composite BO1957 &
BO1960). Counting time: i hr

180

93

0.7

2. Soil (Composite BO1957 &

| BO1960). Counting time: {5 hr

17

181

ND: Not detected. * Not measured. Counting was conducted on all samples as received except the
sample from 116-D-1B were oven-dried.
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Table B. Preliminary Radionuclide data on washed and treated pebbles from [00-B/116-C-1
(Sample set [I received 1/27/93).

IN ammonium acetate solution for 20
hours

Sample “Co YCs SEy MEu
pCi/g pCi/g pCi/g pCi/g
Pebbles from container BO8OL6 102 6300 408 99
Pebbles tumbled for 2 hours in DI water 24 4478 78 12
Pebbles tumbied with sand (lot 2M867) in 3 3117 11 3
I[N ammonium acetate solution for 20
hours
Pebbles tfrom container BO8OL6 36 6104 259 26
Pebbles rumbled for 2 hours in DI water 29 5160 48 15
Pebbles tumbled with sand (lot 2M867) in 6 3830 12 6
4N ammonium acetate selution for 20
hours
Pebbles from container BO8QL6 122 58935 481 143
....Pebbles mumbled for 2 hours in DI water 19 4232 77 39
Pebbles tumbled with sand (lot 2M867) in 4 2881 6 7

~4
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100 Area Soil Washing Bench-Scale Procedures: Weekly Progress (April 19 -23)

The extracts from EC (exchangeable cation) measurements have been submitted to
ACL. Analyses of the TCLP extracts are currently being conducted at ACL. We
are now conducting wet-sieving of 116-D-1B {Batch III Sample). We are
expecting to finish wet sieving of other two samples before the end of next
week. The sieved fractions will be gamma-counted after oven-drying.

We have received the results of one set of XRF analyses. The second set of
the duplicate samples are currently being done. The major element
concentrations (Table A) are typical of soils. Among trace elements (Table
B), total Cr concentrations in all three soils are significantly below the
required performance level. Other trace elements such as Sb, As, Ba, Cd, Ha,
Ni and Ag appear to be prasent in concentrations that are less than the
proposed RCRA Action Levels.

Table A. Major Element Concentrations (%) in 100 Area Soil Samples.

Samples
Element 116-C-1 116-C-~1 116-D-18B

(Batch I) (Batch II) | (Batch III)
Aluminum 5.26 4.62 5.05
Cal¢ium 2.57 2.65 4.08
Iron 4.41 h.67 6.80
- Potassium = - - 1.55 1.32 1.12

Silicon 22.2 20.0 20.2
Titanium Q.61 0.64 1.00

Note: Measurements of single samples conducted by X-Ray Fluorescence
Spectrometry.
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Table B. Trace Element Concentrations (mg/kg) in 100 Area Soil Samples.

) Samp]es

Trace -Element | 1ig-¢-1 116-C 116-D-18B
(Batch I) (Ba tch 11) (Batch III)

Antimony <13 <15 <15
Arsenic 4.4 7.4 <1.9

Barium 738 762 644

Cadmium <11 <12 <12
Chromium (Total) 56.5 224 56.4
Copper 42.2 50.7 58.7
Lead 12.6 102.7 14.1

Manganese 783 1097 1111
Mercury - <27 13.3 <3.7
Nickel 23.9 36.9 24.8
Rubidium 62.8 60.4 42.0
Selenium <0.92 | <1.1 <l.1

Silver <9.5 <10 <11
Strontium 406.3 416.7 366.3
Uranium <4.4 <4.8 5.8

Vanadium 167 173 313
Zinc 87.3 865 137.7

Zirconium 237 240 219

Note: Measurements of single samples conducted by X-Ray Fluorescence
Spectrometry.
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100 _Area Soil Washing Bench-Scale Procedures; Weekly Progress (May 3 - 7)

‘PreTiminary gamma counting to the wet-sieved soil fractions of 116-0-1B (Batch
[IT Sample) was completed (Table A). As expected, coarser size fractions have
Tower activity. The 2 - 0.25 mm size fraction which constitutes a significant
mass of this soil material contains significantly less activity than all the
finer size-fractions. The *%Co activity in 2 - 0.25 mm size fraction is below
the MDA, and the activity of "2Eu is slightly above the proposed performance
level of 15 pCi/g. The 37Cs activity in this size fraction is about twice
the proposed performance level.

Wet-sieving of 116-C-1 (Batch I) sample was completed, and wet-sieving of
Batch II is in progress.

Wet Sieving and Gamma counting Data for 116-D-1B (Batch III) Sample

- || Size Fraction ¢y Bes 52y Weight %
pCi/g pCi/g pCi/g
13.5 mm -8.5 mm <2.7 12.5 <5.1 7.9
3.5 mm - 2 mm <2.7 40.7 <5.1 12.6
2 mm - 0.25 mm <2.7 55.8 16.6 60.9
0.25 mm - 0.075 mm 5.1 213 46.6 7.2
0.075 mm - 0.028 mm 30 380 277 11.1
<0.028 mm 252 1110 2350 0.3

10
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100 Area Soil Washing Bench-Scale Procedures: Weekly Proaress (May 10 - 14)

‘Wet=sieving of 116-C=1 (Batch I Sample) was completed (Table A). The fraction analyzed

(<2 mm in size} constitutes about 10% of the whole soil. Wet-sieving of 116-C-1 (Batch
II) is in progress. The coulometric analyses of the soils (Table B) indicate Tow TOC
values (0.06% to 0.2% on oven-dry basis). The pH values of these soils (Table C)
indicate slightly acidic reaction of Batch I soil and slightly alkaline reaction of
Batch I and III material. These measurements were conducted with glass electrode:
Preliminary measurements conducted with ISFET (Ion-Sensitive Field Effect Transistor)
electrodes indicated alkaline conditions. Because of unreliability of the ISFET
electrodes, all pH measurements were conducted with well-calibrated glass electrodes.

Measurements show that the <2mm fractions of all the soils contain levels of °°Sr

~activity that are about one.to thrze orders of magnitude less than the praposed

performance Tevel of 2800 pCi/g (Table D).

Ouplicate XRF analyses of all the soil samples were completed (Table E and F). These
analyses confirm that total Cr concentrations in these soils (Table £) are well below
the required performance level of 1600 mg/kg. Concentrations of Ag, As, Ba, Cd, Hg,
Ni, and Sb in these soils are all Tess than the proposed RCRA Action Levels.

Table A. _ Wet Sieving Data for 116-C-1 (Batch I) Sample

Size Fraction Weight % -
9.5 mm - 2 mm 3.4
2 mm - 9.25 mm 35.0
0.25 mm - 0.075 mm 29.6
0.075 mm - 0.028 mm 30.7
<0.028 mn 1.3

<2 mm material constitutes about 10% of the total soil mass.

Table B. Coulometric Determination of Total Organic Carbon
in 100 Area Soil Samples.

Sample T0C (mg/kg)
116-C-1 (Batch I) 1130
116-C-1 (Satch 11) 1640

116-0-1B {Batch III) 600

11



Measurements were made with glass electrode on duplicate samples equiliorated with DI

water.
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Table C. pH Measurements on 100 Area Soil Samples.
Sample pH
116-C-1 (Batch I) 6.50
116-C-1 (Batch II) 7.40
116-0-18 (Batch III) 7.66

Table D. Activity of “°Sr in 100 Area Soil Samples.

Sample o5y {(pCi/g)
116-C-1 (Batch 1) 0.2
116-C-1 (Batch II) 115
116-D-18 (Batch III) 12.5

The

activities were measured on <2 mm material.



Note: Measurements of duplicate sampies conducted by X-Ray Fluorescence Spectrometry
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Table E. Trace Element Concentrations (mg/kg) in 10C Area Soil Samples.

. Samples
Trace Element | 116 ¢_) 116-C-1 116-D-1B
(Batch I) (Batch II) | (Batch III)

Antimony <16 <19 <19
Arsenic 4 7 | <2
Bariuﬁ 729 753 i 632
Cadmium <12 <13 <14
Chromium (Total) 56 236 58
Copper 44 50 61
Lead 13 101 13
Manganese 847 1114 1154
Mercury <3 i2 <4
Nickel 26 37 24
41 Rubidium 63 61 43
Selenium <1 <l <1
Silver <10 <12 <12
Strontium 401 415 377
Uranium 5 <5 9
Vanadium 165 161 295
Zinc 88 855 138
Zirconium 211 209 205

gsing Ag, Gd, Fe, and Zr targets.

1)

berformance Level for 100 Area Soils.

Federal Register 40 CFR Part 264 Subpart S Appendix A [Section 264.521 (a) (2} (i-
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Table F. Major Element Concentrations (%) in 100 Area Soil Samples.
7 Samples
Element 116-C-1 116-C-1 116-D-18B
(Batch I) (Batch (Batch III)
. 1I)

Aluminum 5.70 5.11 5.67

Calcium 2.65 2.65 4.10

Iron 4.5] 5.59 6.83

Potassium 1.60 1.36 1.15

Silicon 23.9 21.25 22.25

Titanium 0.64 0.65 1.02 |

Note: Measurements of dupiicate samples conducted by X-Ray Fluorescence Spectrometry

and 7v tavmate
ang Iv Largeis.
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100 Area Soil Washine Bench-Scale Procedures: Weeklv Progress (Mav 17 - 21

Wet-sieving of 116-C-1 (Batch [ Sample) was completed. Gamma counting of size tractions are in progress.
ceeo - - Wet-sieving of 116-C-1 (Batch II) has been completed. The TCLP data for {16-C-1 (Batch II), and 116-D-1B
—— —— . {Batch I1]) indicate that analyzed constiments are well below the EPA regulatory levels (Table A). EC
measurements showed that Ca is the dominant 2xchangeable cation in all the soils (Tabie B). Exchangeable Ca.
and Mg account for almost all of CEC of these soiis.

We are conducting set-up tests of attrition scrubbing using clean soils. Following these tests, we plan to begin
attrition scrbbing tests on 116-D-1B (Barch III: soil.

Table A. Analyses of Extractss from Toxicity Characteristics Leaching Procedure

a.bi

1

. Soil Sample
Element EPA Regulatory
116-C-1 (Barch II) | 116-D-1B (Batch II} | Level (mg/l)
(mg/1) (mg/1)
Ag - 0.03 BD 1.0
As 0.20 0.20 5.0
Ba 0.35 0.29 100.0
Cd 0.01 0.02 1.0
Cr BD BD 5.0
Hg = * 0.2
Pb BD BD 5.0
Se 8D BD 1.0
Extractions conducted on <2 mm material.
* Will be measured by CYAA. BD: Below Jetection Limit.
The detection limits for Ag, Cr, Pb, and Se are 0.01, 0.02, 0.06. and 0.2 mg/! respectively.
Table B. Exchangeable Cations in the 100 Area Soil Sampies.
- Exchangeable Cations {meq/100 g)
Sampl CEC
ample Ba Ca Mg St Na meq/100g
116-C-1 (Batch I) 0.03 | 6.82 2.00 0.02 0.00 8.9
116-C-1 (Batch II) 0.02 | 6.65 .65 0.02 0.09 8.4
116-D-1B (Batch I 0.03 i 6.75 1.20 0.02 0.00 8.0

Measurements conducted on <2

mm materiai.
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100 Area Soil Washing Bench-Scale Procedures: Weekiv Progress (June [ - 4)

Uranium analyses of 116-C-1 {Batch [ and II) and 116-D-1B (Batch III) bulk soils show very low
activities that are significantly lower than the performance levels of 15 and 30 pCi/g for **U and

Y respestively (Table A).

We started the attrition scrubbing tests on 116-D-1B soil (Batch III). We will continue these tests this
week.

Table A, Uranium Activities in 116-C-1 and 116-D-1B Samples®

Soil Sampiz 25U (pCifg) U (pCi/g)
116-C-1 iBarch I 0.061 1.31
116-C-1 (Barch II) 0.057 1.23

- - 116-D-1B Batch IIT) 0.ttt - 2.58

“All measurements conducted on < 2mm material.

100 Area Soil Washing Bench-Scale Procedures: Weekiv Progress (June 14 - (&)

We completed the first set of anrition scrubbing tests on 116-D-1B soiil (Batch III). The preliminary
data (Table B) shows that about :3-16% reduction in Cs activity in > 60 mesh fraction can be
achieved at 80-83 % solid wt% Juring 15 min scrubbing time. About 2 to 4% additional tines ¢ <60
mesh) were generated during the scrubbing process. The reduction in Cs activities were based on
data obtained from wet-sieving ' Table A). We achieved additional 3-6% reduction in Cs activity by
increasing the scrubbing time trom 15 to 30 min. The pretiminary counts of Cs activity were
‘measured by a Nal detector. W=z will conduct the gamma counting of Cs, Eu, and Co in these
tractions after we setup and calicrate the spectrometer with the GeLi detector.
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Table A. Cs Activity in Wet-sieved > 60 Mesh Fraction trom 116-D-1B (Batch 1) Soil Sample

Replicates Coarse fraction > 60 Fine fraction <60 mesh | Cs activity in coarse Average Cs Activity in
mesh w7 wi % traction. Counts/g Coarse fraction
1 o 80 20 356 - 354
2 | N 20 352
Tuble B. Preliminary Results from Attrition Scrubbing Tests on 116-D-1B (Batch 111) Soil Sample
Replicates | Solids ‘Time {(min) | Coarse Fine Cs Activity | Reduction in Reduction
wt % fraction fraction in Coarse (%} Cs activity Average %
>60 mesh | <60 mesh | fraction in Coarse
. Wt % wt % Counts/g fraction -
l 75 15 80 20 323 9 : 10
2 75 15 79 21 318 10
| 80 15 78 22 290 i8 : 15
2 80 1s. 9 21 310 12
1 83 15 | 76 24 307 13 . 16
2 83 A5 76 24 289 18
| 85 15 77 23 330 7 . 13
2 85 15 78 22 287 19
1 83 30 76 24 281 21 : 21
2 83 30 75 25 282 20

17

25 40 61 abed/g#
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100 Area Soil Washing Bench-Scale Praocedures: Weekly Progress (June 28 - July 2}

The isotopic analyses of 116-C-1 (Batch I and []) and_116-D-1B soils were
completed. These analyses confirm that ®°Co, "7Cs, '2tu, and ""“Eu are the
contaminants_of concern in these soils. The ACL analyses also reported the
presence of “Am in one of the soil samples (116-C-1, Batch II). We plan to
use more accurate alpha spectrometry to confirm the reported gamma
measurements of <'Am activity. The particle-size distribution measurements
are in progress. We are also conducting additicnal attrition scrubbing tests

on 116-D-1B (Batch III) soil.

Radionuclide Data for 100 Area Soil Samples

Sample 40y 807 134 370 S0, 154¢ 1558,
116-C-1 16 7 <0.8 0.74 28 4.4 0.54
(Batch [)

116-C-1 <7 525 <10 5495 2320 337 *
(Batch

1D

116-D~1B 7 15 <2 205 - 177 17 1.4
(Batch

[1D)

* Reported Interference. Data review requested.
Reported values are averages of duplicate values.
A1l measurments conducted on <2 mm material

100 Area Soil Washing Bench-Scale Procedures: Weskly Prograss {July 7 - 3}

We completed another set of attrition scrubbing tests on 116-D-18 seil (Batch
[II). Previous set of data ¢June 23 report) showed that scrubbing on whole
soil was most effective at 80-83 wt% solids. Therefore, these tests were
conducted to examine the effect of different scrubbing times on contaminant
reduction in 10 - 60 mesh material at the same weight % solid content.
Attrition data show (Table A) that increasing scrubbing time results in
increasing quantities of fine material (<60 mesh) with concomitant reduction
in Cs activity in coarse fraction (10 - 60 mesh). Cesium activity reductions
up to 25% were achieved after scrubting for 30 wiinutes. Ooubling the
scrubbing time to 60 minutes results in only 2% additional activity reduction.
A1l Cs counting data were obtained using a Nal detector. In the near future,
we will gamma-count Cs, Eu, and Co in these soil fractions using a calibrated
intrinsic Ge detector.
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Table A. Preliminary Results from Attrition Scrubbing Tests on 116-D-1B (Batch III) Soil Sample

Replicat ‘Time Wt % We % ‘Reduction | Reduction
es (min) fines fines in (%) Cs | Average %
(<60 (<60 ~activity
mesh) mesh) in Coarse
generate | generate fraction
d dAverage (10-60
‘ mesh)
" | 5 6 5 13 14
2 5 4 | 15
1 10 ] 7 21 21
2 10 6 21
1 15 7 7 19 19
2 . 15 7 19
1 30 9 9 25 25
2 30 9 24
i 60 12 12 32 27
2 60 11 27

Attrition scrubbing conducted on 10 - 60 mesh material.

19

2G 40 1¢ abeq/gp
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100 Area Soil Washing Bench-Scale Procedures: Weeklv Progress (July 1?2 - 18)

We are including the torque measurements and the related calculations that
were obtained as part of the attrition scrubbing test data (reported last
week) on 116-D-18 soil (Batch III). A1l tests were conducted at 83 wt

—solids.  The data we reported last week was preliminary because gamma countin
g

data for Cs, Eu, and Co were not available for accurately assessing the
reduction in activities. We expected to report on both gamma counting and
torque measurements as soon as the data set was completed. We included
preliminary data to facilitate data tranfer and will report detailed data as
soon as all the measurements are completed.
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Preliminary Results from Attrition Scrubbing Tests on 116-D~1§B_‘(Batch [11) Soil Sample

= . ; |
Repli- Tine Wt % fines Wt % fines Reduction in Average Initial Final Average KP P mins/lb Watt hr/lb
cates Cinind (<60 mesh) (<60 mesh) (%) Cs Reduction % Torque Torque Torque Average Average
generated gueneratedive activity in vz-in az- az-in
rage Coarse i }
‘ fraction '
{10-80 mesh) i
1 5 6 5 13 14 &3 &2 63 0.0563 0.26 3.18
2 5 4 15 70 58 &4 0.0571
1 10 7 7 21 21 88 49 79 0.0706 0.56 6.97
2 10 ] 21 &6 51 59 0.0527
1 15 7 7 19 19 80 57 69 0.06146 0.8B0 10.00
2 15 7 19 73 52 63 0.0563
1 30 9 9 25 25 72 43 58 0.0519 1.38 17.12
2 30 9 24 69 41 55 0.0491
1 40 12 12 32 27 74 45 60 0.0536 2.80 34.85
2 60 i1 27 75 35 55 0.0491
Attrition scrubbing conducted at 900 rpm on 10 - 60 mesh material.
e
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100 Area Soil Washing Bench-Scale Procedures: Weeklv Progress (July 19 - 23)

We have complete da}a oqsghe radiqggc11des of interest in bulk soils. As indicated by t
preliminary data; “Co, ~'Cs, and “°Eu are the contaminants of concern in 116-D-1B samp]
The analyses of 116-C-1 (I and II) samples (conducted on <2mm fractions constituting abo

--10.and.3. wt% of . the fotal material respectively). show.that the. Batch II sample has highe

activities than Batch I sample.

Mercury analyses on_JCLP extracts were completed using the CYAA. Mercury cangentrations in
these extracts were below detection Timits of 0.0004 mg/1. Therefore, all TCLP elements
in these soils are well below the regulatory levels.

Beginning next week, we will be conducting the first set of chemical extractions and

autogenous grinding (116-C-1 II). We also expect to begin gamma-counting on attrition-
scrubbed material.

1
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Radionuclide Data for 100 Area Soil Samples

Radionuclide | 116-C-1 (I) 116-C~1 (II) 116-D-1B Accessible Soil
(pCi/g) Activity Limits*
4o 7 525 15 7.1

134cs <0.8 <10 <? 10

30 s 0.74 | 5495 205 30

152y 28 2320 177 15

134y 4.4 337 17 14

gy 0.54 70 1.4 630

sy <0.2 1i3 12.5 2800

&3 0.06 0.06 0.11° 170

238, 1.31 1.23 2.38 370

239/240p,, 0.08 414 2.74 190

Analyses conducted on <2Zmm material.
- - --* Table-6-2, Environmental Compliance, WHC-CM-7-5

-2
e
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Table A. Analyses of Extracts from Toxicity Characteristics Leaching Procedure

Soil Sample
Element EPA
Regulatory
116-C-1 116-D-18B Level
 {Batch II) (Batch III) (mg/1)
(mg/1) (mg/1)

Ag 0.03 8D 1.0

As 0.26 0.20 5.0

Ba 0.3% 0.29 100.0

€d 0.01 0.02 1.0

Cr B0 BD 5.0

Hg 8D BD 0.2

Pb 8D B0 5.0

Se 8D BD 1.0
— Extractions conducted on <2 mm material. BD: Below detection
i Limit. The detection iimits for Ag, Cr, Hg, Pb, and Se are 0.0l
pe 0.02, 0.0004, 0.06, and 0.2 mg/1 respectively.
e
R
e
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100 Area Soil Washing Bench-Scale Procedures: Weekly Progress {Aug 2 - 6)

We have completed gamma counting on attrition- scrubbed 116-D-18B samp1e The data (Table
A) show that we can remove significant fractions ' *2Ey (42-66%) and °°Co (>52%) activity
using attrition scrubbing. However, only up to a third of s activity in this size
fraction can be removed through attrition. Also, the data show good correlation between
scrubbing -energy expended and the reduction in soil radionuclide activities. Weight

percent fines generated during scrubbing also appears to correlate well with the input.
energy.

We have also obtained preliminary data from chemical extraction experiments (Table B).

Three different acids of 0.5M concentration (acetic, citric, and hydrochloric) were used
in these experwments The data show that either citric or hydroch1or1c acid will remove
>70% of '°°Eu and 6Co activity from the soil fraction. Removal of ¥7cs in all experimen
ranged from 8-11% We will conduct additional chemical extraction experiments next week.

- We are also setting up preliminary autogenous grinding experiments for coarse fractions of

sample 116-C-1 (Batch II).



Table A. Results from Attrition Scrubbing Tests on 116-D-1B (Batch III) Soil Sample

100 Area Soil Washing Bench Scale Data, DRAFT

Replicates Time We % He HP Watt 137¢q Cs % 152, Eu % 80¢q. Co %
(min) fines mins/lb hr/th pCi/g RReduction pCi/g Reduction pCifg Reduction
|;;33
generated
0 0 a 0 0 0 90 0 38 Q 3 0
1 5 4 0.0592 0.27 3.36 72 20 22 42 1.43 52
2 5 4 0.0603 0.27 3.36 74 18 19 50 1.33 56
1 10 7 0.0706 0.64 7.96 66 27 19 50 0.74 75
2 10 & 0.0527 0.48 5.97 71 21 19 50 [ 100
1 15 I .0629 0.86 10.69 70 22 19 50 1.07 &4
2 15 7 0.0500 0.68 B.45 59 23 19 50 0.97 68
1 30 g 0.0596 1.62 20.14 64 29 14 63 0 100
2 30 g 0.0454 1.24 15.42 67 26 16 58 0 100
1 &0 11 0. 0496 2.7 3549 (2] 28 14 63 047 B4
2 60 11 0.0434 2.37 29.46 &4 29 13 66 0 100

Attrition scrubbing tests were conducted at 900 rpm on 10 - &0 mesh material.

26
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Table B. Preliminary Chemical Extraction Data for 116-D-18 Soil

Repltica | Extractant Activity in Extracted soil Activity Reduction %
te : (pCi/a)

137(:5. 152Eu 60C0 13TCS 152Eu 60(:0
1 0.5M Acetic 81 23 2.4 9 40 20
2 0.5M Acetic 79 23 2.4 11 40 20
i 0.5M Citric 79 - 7 0.5 11 82 83
2 0.5M Citric | 79, 7 0.8 11 82 73
1 0.5M HCI 82 6 0.6 8 84 80
2 0.5M HCI 79 5 0 11 87 100

A1l acid extractions were conducted on 2-0.25mm soil fractions {1:1 solid-solution ratio) for 4 hrs at room
temperature.

Measured activities of “'Cs, "?Fu, and °Co in soil before extraction were 89, 38 and 3 pCi/g
respectively.activities in

27
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100 _Area Soil Washing Bench-Scale Procedures: Weeklv Progress (Aug 8 - 20

We conducted additional chemical extraction experiments and the results indicate that the CBD extraction is only as
etfective as the 0.5M citric and 0.53M HCI extractions. The results of HAH extraction are the best so far in removi
47 Cs from the soil. About 30 % of ¥ Cs, 84% of '*Eu and >93% of ®Co was removed by the HAH extractant.
We will be testing a few more extractants before moving into the optimization phase for 116-D-1B sample.

Dry autogenous grinding experiment rocks from 116-C-1 (Batch II) sample has been completed and we are trying to
resolve the problems associated with counting geometry for rocks. We will be conducting additional wet and dry

grinding experiments on this material.
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100 Area Soil Washing Bench Scale Data, DRAFT |

Chemical Extrucﬁinn Data fqr 116-D)-1B Soil

Replicate | Extractant Activity in Extracted soil (pCifg) Activity Reduction %

BICy B2y - 9Co PICs 'szElu “Co
| DCB 81 15 - <02 9 61 >93
2 DCB 79 IS - <02 . 11 61 >93
| HALL 62 6 <02 30 84 >93
2 HAIfI 60 6 <02 33 ] 84 >03

Measured activities of 2Cs, "Bu, and “®Co in suil before extraction were 89, 38 and 3 pCi/g respectively.
All extractions were conducted on 2-0.25mm soil fractions (1:4 Solid-solution ratio).

DCB Extraction: 0.3M sodium citrate + IM sodium bicarbonate (pH 7). Soil and extractant heated to 80 °C, solid sodium dithionite added o the
mixture to bring the solurion upto 0.4M in sodium dithionite. Extraction time' 15 minutes.

HAH Extraction: 0.1M aydroxylamine hydrochloride in 25% (v/v) acetic acid. The soilfextractant mixtuce is heated to 96° C. Extraction lime: 6
hrs.

2G 30 1¢ a3beq/g#
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100 Area Soil Washing Bench-Scale Procedures: Weekly Progress rdug 23 - 27)

We conducted an additional chemical extraction experiment and the resuits indicate that a combination of ammonium
cirrate, citric acid, and sodium dithionite is the most etfective so far in mobilizing Cs. The data (Table) show that
this extraction removes about 42% of 7 Cs, 92% of *Eu and >93% of ®Co from the soil. We are also testing a
few other extractants before moving into the optimization phase for 116-D-1B sample.

A preliminary dry autogenous grinding test on a sample of very low activity rocks from 116-C-1 (Batch I1) was

completed. The results show that the initial activities of 7, 9 and 6 pCi/g for *'Cs, “*Eu, and *Co were reduced to

4. 5, and 5.5 pCi/g respectively after | hr grinding. The dry grinding generated about 2% tines containing 146, 19

and 35 pCi/g of ""Cs, "“Eu, and *Co activity. We will be conducting additional dry and wet grinding experiments
S on hotter rocks from batch I material.
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Chemical Extraction Data for | 16-D-1B Soil

Replicate | Extractant Activity in Extracted soil (pCi/g]i Activity Reduction % |
Cs ‘”ELl 'ji"Cu BICs 2By “Co
I DOCB 81 15 <0.2 9 61 >93
2 DCB 79 15 <0.2 i 61 >93
[ HAH 62 6 <0.2 30 84 >93
2 HAII o0 o L2 30 84 > 03
| cD 53 3 <0.2 40 52 >93
2 D 50 3 <0.2 44 92 >93

Measured activities ot *Cs, P2Eu, and ®Co  in soil before extraction were 89, 38 and 3 pCifg respectively.

All extractions were conducted on 2-0.25mm soil tractions (1:4 Solid-solution ratio).

DOB Extraction: (L3M sodium citrate -+ 1M sodium bicarbonate (pt 7). Soil and extractant heated (o 80 °C, solid sodivm dithionite added to the

mixture o bring the solution upto 0.4AM in sodiam dithionite. Extraction time 13 minutes.

hrs.

CD Extraction: 0.3M ammonium citrate + 0.4M citric acid.  Soil and extractant mixtore heated to 80° C, solid sodium dithionite added to bring

the solution upto 0.3M.  Exuraction time 3 hes.

31

HAH Exuwaction: 0.tM ydroxylamine hydrochloride in 25% (v/v) acetic acid. The soil/extractant mixture is heated to 96° C. Extraction time:

6
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100 Area Soi]

Washing Bench-Scale Procedures: Weekly Progress (Oct 4 - 8)

Autogenous grinding data on 116-C-1 (Batch II) cobbles and gravel show that
all types of grinding treatment effectively reduce Eu, and Co activities below
the performance levels. However, none of the treatments showed significant
removal of Cs activity. Other differences between various treatments also
emerge if we examine the quantity of fines generated. Adding grinding medium
(in these experiments, 2-0.25 mm fraction from 116-D-1B soil) generated 13 to
19% fines because a major fraction of added sand ends up as fines. We may note
that dry grinding also produces extremely fine particles in respirable range

-and because no significant improvement in performance is observed, dry

grinding seems to be a nonviable approach.

Even though grinding in electrolyte removes about 25% of Cs activity in cobble
and gravel fraction, the residual activity of Cs in this fraction is still

- significantly well-above the-suggested-performance level. Therefore, we plan

to conduct additional grinding and extraction experiments on this sample to
try to improve upon the Cs removal efficiency observed in these experiments.



100 Area Soiﬁ Washing Bench Scale Data, DRAFT

Autogenous Grinding of 116-C-1 (Batch II) Samples

‘}If- Hed

bo % sund”

Altogenous 9Cs (pCifg) B (pCidg) % Red “Co % Ked HI*-mins/lb % Fines by wi
Grinding | Cs Act. Eu Act. Co Act.
Treatuicat. Tnidjal Final Initial Fisaj Initial Final

16% DI water 822 707 1 69 2 97 16 2 85 - 0.5
17% clechiotyle BH3 665 25 1. 5 94 26 3 L] 6.3 5.0
Dry (25% sund*) 468 T24 17 Py 10 8Y 23 5 4 6.0 13.0%
V7% DI water + 693 547 21 24 3 S0 28 2 93 6.1 19.0¢

Sund fruction 42 023 mm) from 116 1) LH suil was used as a grinding wedinm that had initial actvities of *'Cs,

“Final adtivities of “'Cxs, *lu, and *Co i sand fraction weie 99, 37, and 6 pCi/g respedtively.
"Approaiatehy, 2% tines (<125 mm} were gencrated from dhe rocks, and 1% resulicd from pround-up sand.
Hinal adtivities of "Cs, ", and “Co in sand Graciion were 822, 374, and 99 pCifg respectively.
‘Approninatety 4% (ines (<0.23 mn were generated Gom the cocks, wwd 15% resulied from ground-up ssnd.

33

¥, and “Co measored at 95, 47, and 5 pCifg respectivety.

2G 10 Gg¢ abeq/g#



#8/Page 36 of 52
100 Area Soil Washing Bench Scale Data. DRAFT

100 Area Soil Washing Bench-Scale Procedures: Weekly Proaress (Oct 11 - 15)

Combination test data show that one-stage attrition scrubbing with electrolyte
is more effective than two-stage scrubbing with DI water. One-stage scrubbing
with electrolyte removes 39%, 83%, and 94% of Cs, Eu and Co activities
respectively. We may note that one-stage scrubbing with the electrolyte
removes 5%, 12% and 8% more Cs, Eu, and Co activity than two-stage scrubbing
with DI water. Also, one-stage scrubbing with electrolyte generates less
fines (10% by wt) than two- stage DI water scrubbing (13% fines). Electrolyte
scrubbing performs better probably due to its effectiveness in preventing
readsorption and its enhanced Teaching action. We are planning to conduct a
two-stage electrolyte scrubbing test to measure any additional improvement in
removal efficiencies. :
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Attrition Scrubbing of 116-D-1B (Batch III) Samples

Replicate\Scrubbing Wt % e 52y o Cs % Eu % Co %

Treatment fines <60 [ (pCi/g) { (pCi/g) | (pCi/g) | Reductio | Reductio | Reductio
: mesh | n n n

1. Two-stage in DI water 12 63 15 0.8 33 71 83

2. Two-stage in DI water 13 62 15 0.6 34 71 B8

1. One-stage in 10 57 9 0.2 39 83 06

electrolyte

2. One-stage in 10 57 9 0.4 39 83 92

electrolyte

Measured activities of "/Cs, "™2Fu, and ®®Co in 2-0.25 mm soil fraction were 94, 52 and 4.8 pCi/g

respectively.

The electrolyte solution consisted of 0.5 M ammonium citrate with pH adjusted to 3 with citric acid.

35
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November 11, 1993
100 Area Soil Washing Bench-Scale Procedures: Weekly Progress (Nov 1 - §)

Two-stage attrition scrubbing data (Table 1) shows that scrubbing with
etectrolyte removes on average 14% more Cs and 23% more Eu than DI water
scrubbing. Two-stage scrubbing with electrolyte reduces average Cs activity

to 49 pCi/g, and the Eu and Co activities to well below the performance
1 Y3 1_9

i LA

f

Static leaching of cobbles and gravel from 116-C-1 sample (Table 2) at 24 and
96 C for 6 hours indicate that both Eu and Co activities can be reduced below
performance Tevels by Teaching at either temperature. Even though leaching at
higher temperature decreased the initially high Cs activity (587 -1046 pCi/g)
by about 40%, the residual activity is well above the performance levels.

We need to explore other options such as modifying the composition of the
extractant to improve the Cs removal efficiency.

Tabulated chemical extraction data (Table 4) for 116-D-1B soil fraction (2-
0.25mm} confirm that the Extractant II is the most effective solution for
removing significant fractions of all three radionuclides. Data also show
that the extractant II achieves its highest removal efficiency within 3 hours
whereas, the extractant I definitely requires longer time period to attain its
maximum removal efficiency.

The particle-size distribution data for all three samples are Tisted (Table
4)}. We have previously reported the activities of all nuclides in <2mm
material of all sampies.

The 100-f sample has been air-dried, homogenized, and dry screened. The dry-
screening of air-dried soil show that about 78.8, 2.1, 0.4, and 18.4% (by wt.)
of material occur in >13.2mm, 13.2-4.75mm, 4.75-2mm, and <2mm size fractions
respectively. The moisture content of the <Zmm air-dried material is
approximately 1.58% Subsamples of <2mm size fraction has been sent out to ACL
for analyses of Pu, Sr, U, gamma emitters, and metals. Starting next week, we
..will be conducting the characterization and related tests.
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100 Area Soil Washing Bench Scale Data, DRAFT

Table 1. Attrition'Scrublbing of 116-D-1Ii- (Batch 111) Samples

B,

152

60

Replycatedsorublinyg Tecatment Wi X lines Lu tu Cu % Fu % Co %
~bl wesh (pLi/sy) (pLira) (pLisyg) Reduc tion Reduction Reduction
1. Two-stage in DI water 12 . &3 15 <1 33 71 >79
2. Two-stage in D] water 13 &2 15 <1 34 71 >79
1. One-stage in electralyte 10 57 9 <1 39 B3 >79
2. One-stage in electrolyte 10 57 9 ro<1 39 B3 >79
1. TWo-stage in electrolyte 12 48 1.6 <1 49 . 97 >79
2. Two-stage in electrolyte 13 S0 5 <1 47 90 >79

Measured activities of

13?Cs

The electiolyte sclution consisted of 0.5 M ammoniun citrate with pH adjusted to 3 with citric acid.

Table 2. Chemical Leaching of 116-C-1 (Batch 11) Samples

B 152Eu, arl 60Co in 2-0.25 mm soil fraction were 94, 52 and 4.8 pCifg respectively.

Extraction Temp. Before Leaching (pCi/Q) After Leaching (pCi/g) Reduction in Activity (%)
Cs Eu fo Cs Eu Co Cs Eu Co

56 ¢ 1046 30 1 584 3 2 44 90 82

2. w5 C 587 28 H 376 2 2 36 93 82

1. ¢4 C 424 24 9 365 1 5 14 S4 hb

All leaching were conducted with Extractant 1] under static conditions for 6 hrs.

7
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100 Area Soil Washing Bench Scale Data, DRAFT

Table 3. Chemical Extraction of 116-D-1B Soil: Reduction (%) in Radionuclide Activities

Radionuclide Replic Extractants '
ate Ext 11 Ext 11 Ext I Ext I Ext | Ext 1 " HAH W
3¢ 1 84 84 B4 83 68 80 " 30 40°
2 85 86 85 85 70 82 33 ab’
152, 1 >99 >99 >99 >99 55 &3 84 92
2 299 »99 >99 >99 71 65 84 %2
80¢co 1 >90 >90 >90 >90 >90 79 >90 »90
2 >90 >90 >90 >90 »>90 a5 >90 ="i>0E
Time hrs 3 4 & [ 3 [ & 3
Temperature C 95 95 95 95 80 95 96 8 |
The initial activities of P7cs, 12%ku, and ®Oco in the 2-0.25 am fraction of the sail were 90-94 pCi/g, 38-52 pCi/g, and 3-5 pCi/g respectively.

Sclid:Sulution ratio in Ext | and 11 experiments were 1:4.

38
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Table 4. Particle-Size Distribution of llﬁ—C—i and 116-D-1B Soils

Particle Size 116-C-1 116-C-1 116-D-1B
{mm) {Batch I) {Batch II) (Batch I11)
Wt %
>2 90.0 97.2 46.9
2 - 0.25 3.6 1.3 42.3
0.25 - 0.074 3.4 0.5 3.7
<0.074 3.0 1.0 7.1

Particle size data for <2mm fractions were obtained through wet sieving.
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100 AREA HANFORD SOIL WASHING TREATABILITY TESTS
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N §. G. Field and R. D. Belden, Westinghouse Hanford Company
R J. Serne, S. V. Mattigod, and H. D. Freeman. Pacific Northwest Laboratory
R. W. Scheck, Mactec/Dames & Moore
E. D. Goller, U.S. Department of Energy, Richland Operations

ABSTRACT

Soil washing laboratory tests performed at Hanford in support of 100 Area Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) feasibility studies included
characterization of soils, physical separation, chemical extraction, and warer treatment. Results 10 date show
that <20% of the soil is finer than 0.25 mm (-40 mesh). The highest concentration of ®Co, '2Eu, and 2'Cs
-gontaminants is generally associated with fine soil particles. However, measurable concentrations of
contaminants were found in ail sizes of soil particles. In initial testing, attrition scrubbing was generaily
sufficient to treat soils to meet selected performance levels for ®Co and '?Eu. However, more intense actrition
scrubbing, autogenous grinding, or chemical extraction was requirad to enhance removal of 7Cs, Additional

tests and assessment of the feasibility of using soil washing techniques are in progress.

INTRODUCTION

A test plan was developed by Westinghouse Hanford Company (WHC) outlining treatability studies to
be conducted to assess the viability and feasibility of applying physical separation/soil washing technologies to
reduce the volume of contaminated soils in the 100 Areas of the Hanford Site. The test plan was developed in
line with EPA guidance for conductive treatability studies under CERCLA (1) and counsidering previous and
ongoing work conducted at_other government sites (e.g., INEL. Johnston Acoll, China Lake). The studies
consist of remedy screening and remedy seiection tests.

Remedy screening tests are being conducted during FY 93 by the Pacific Northwest Laboratory (PNL)
under contract to WHC. These are laboratorv and bench-scale tests 1o characterize Hanford soils from three
iocations in the 100 Area and (0 assess soil washing processes using these soils. The development, purposes,
and results of these tests are described.

~ - Remedy selectien/field-scale tests-are-scheduled for FY 4. contingent on the outcome of laboratory

tests, to demonstrate system reliability and performance. utility requirements, environmental impacts, and
secondary waste handling. Field-scale tests are needed for scale-up and to hetp optimize integrated process
systems and conditions.

Preliminary field-scale treatability tests in the Hanford 300 Area were completed between June and
September 1993 using modified equipment transferred to the U.S. Department of Energy (DOE) from the U.S.
Environmental Protection Agency (EPA) Rick Reduction Engineering Laboratory. These tests show promising
resuits for using physical separation processes (o reduce the volume of uranium-contaminated soils by 90% or
more in that area. The modified EPA equipment may also be used for 100 Area field-scale tests.

BACKGROUND

Berween 1944 and (970, etfluent generated during reactor operations was discharged to many cribs or
trenches in the 100 Area at Hanford. Trenches were later covered with 4 to 5 m of soil from the site. These
types of waste sites are part of several 100 Area operable units at Hanford included on the EPA’s National
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Priorities List under the CERCLA/Superfund Program and managed in accordance with the Hanford Federal
Agreement and Consent Order (Tri-Party Agreement) 2}, Phase [ and [T 100 Area feasibility studies identified
physical separation of soils by particle size/soif washing as alternacives o reduce the voiume of contaminated
solls in these sites. In a treatability study program. plan, soil washing was recommended as one of the high

priority, near-terin, treatability study needs because the largest fraction of contaminated material in the 100 Area

is sotl, and because few other options were idertified for treating metal/ radionuclide contaminated soils (3).
The study will provide data to compare cost/benefit of soil ireatment versus bulk disposal or other remediation

alternatives.

Cleanup Levels

Fundamental to determining if soil washing is a suitable technology for remediation is establishing
cleanup levels for soils. To date, no agreement has been reached between DOE and the regulatory agencies
designating cleanup levels for soils at the Hanford Site. For evaluating the results of 100 Area soil washing
tests. DOE and regulators agreed that chemical contaminants of concermn should be at or below residential
standards for soils establishted by the Model Toxics Control Act (WAC-173-340). For radioactive isotopes,
accessible soil concentration iimits specified in the WHC Environmental Compliance Manual (4) have been
proposed as test performance levels (Table [). These standards have been approved by EPA and Ecology for
300 Area soil washing tests. However, they are less stringent than previous WHC release limits and are being

reviewed for 100 Area tests.

Table [. Performance Levels for the 100 Area
Soil Washing Test.

Contarninant Proposed Performance
Level
Radionuclides® (pCi/g)
“Co 7.1
0sr 2,800
HCs 10
B1Cs 30
1By 13
MEg 13
BBy 630
By 170
JJSU 370
197240 pyy 190
Chemical Contaminants® (pom)
Chromium (total) 1,600

'Accessible soif concentration limits, pCi/g (2.

Table §-2),

*Vajue based on Method B of WAC 173-340-

74003 a)(ii(A).

Objectives

e

PRI

L drsaea

The primary purpose of conducting laboratory tests was 10 assess e feasibility of using physical
separation/ chemical extraction processes as a means of separating chemicaily and radioactively contaminated -
soil fractions from uncontaminated soil fractions in the Hanford 100 Area. Data from these tests will be used to
define the requirements for a system for pilot-scale testing.

[
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Laboratory/bench-scale tests were planned to answer the following questions:

What is the size distribution of soil particles?
To whar degree are the coarse fractions separated from the fines by wet screening?
Where does contamination reside in the soil fractions?
Are soils well dispersed in the initial scrubbing processes? If not, what means are necessary to
ensure adequare separation of agglomerated material?
- -or o e - Are-there surface coatifigs thai can be abraded away?
What, if any, chemical treatment is required to decontaminate soil fractions?
Can heap leaching clean the entire soil matrix?
What combinations of particle size separation, scrubbing, chemical extraction and leaching
.-~ .appear most faasible?
. What treatment is required to recycle or dispose of wash water?

FIELD SAMPLING )

Soil samples for iaboratory tests were coilected from two trenches in the 100 Area. The treaches were
considered representative of similar sites in the 100 Area, contained a variety of contaminants over a range of
concentrations, and were identified as potential sites for sarly remediation. Two test pits were excavared in a
trench located in the 100-B/C Area, one about the middle of the trench and one 15 m from the inlet. A third
test pit was excavated near the inlet of a trench located in the 100-D Area. The two trenches selected for the
tests contain an estimated 100,000 yd® of soil contaminated by disposal of fuel storage basin effluent and reactor
cooling effluent. Test pits were excavated 1o depths of 7 t0 8 m below grade.

Eleven, 5-gal buckets of soil were collected from each of the pits with radioactivity levels measured in
the field at 500 counts per minute (cpm) for two of the pits and up to 20,000 cpm at a depth of about 6 m in the
other. Soils from the two test pits in 100-B/C Area contained cobble material and gravel with very lile sand
or fine soils. The 100-D pit was mostly sand with some gravel and cobble material. The primary radionuclides

£ in the soils were ®Co, '¥'Cs, **Eu, and "*Eu. Chromium was the only nonradioactive contaminant of concern.

Borehole tailings samples were also taken from a pluto crib in the 100-F Area because higher levels of

] PPu and ®Sr were found at this site as compared to the 100-B/C and 100-D Area samples. However, these
o P P
g e --sammples were also low activity waste. The [00-F Area samples will be characterized and tested starting October
it 1993.
QEF-».Y

LABORATORY TEST PROCEDURES
Treatability tests included:

Detailed Soii Characterization

Attrition Scrubbing/ Autogencus Grinding
Chemical Extraction

Aurtrition Scrubbing/Chemicai Extraction Combined
Waste Water Treatment.

All the tests were conducted in accordance with the "[0€ Area Soil Washing Treatability Test Plan” (5)
and “100 Area Soil Washing Bench-Scale Test Procedures” (6) using American Society for Testing and
Materials, EPA, or other methods approved by WHC. Fig. | shows the test flow process and decision points.
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Figure 1. 100 Area Bench-Scale Soil Washing Test Flow

Process and Decision Points.
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The objectives of soil characterization were 10 measure the concentrations of contaminants in the
different size fractions of the soils, and o determine the physical, chemical, and mineralogical properties that
goveru the contaminant partitioning and reiease behavior.

Initial measurements included determining particle size distribution and performing chemical and
radiological measurements on whole soils and wet sieved soil size fractions. This was followed by measuring
slurry pH, specific gravity, cation exchange capacity, soil water coatent, and surface area. Other tests included

PTY TY

—-=measuring tetal-orgasic-carbon;- Toxic Charsgteristic Leach Procedurs (TCLP), sequential extraction, gradient

density separation, optical and scanning microscopy, and x-ray diffraction analysis.

Attrition Scrubbing/Autogenous Grinding

These tests were conducted to determine whether contaminants could be removed from the surfaces of
sand-sized particles through scrubbing actions. A laboratory attrition scrubber was used to simulate a larger
scale commercial unit. Solids densiry, impeller speed, residence time, energy input, and use of surfactants to
enhance performance were evaluared.

Wet and dry autogenous grinding tests were conducted to assess scrubbing of gravel and cobbie
material. A rotating 2.5-kg capaciry rod mill with 9- by 22-cm interior dimensions was used for these tests.
Rocks 2 to 25 mm in size were tumbled, and energy input determined. The concentration of radioauclides was
measured before and after scrubbing.

Chemical Extraction

Because physical scrubbing and separation may not be suificient to achieve the desired cleanup levels
for all 100 Area soils, chemical extraction tests were conducted using low concentrations (0.5 M) of various
chemical solutions. Preliminary tests included ammonium acetate, acetic acid, citric acid, and hydrochloric acid
solutions. Other chemical sxtracts were also lested.

Combination Tests

Combination tests will inctude one- and two-stage attrition scrubbing, with and without surfactants, and
combined attrition scrubbing-chemical extraction. The objective of these combination tests is to examine the
effectiveness of contaminant removal using both physical and chemical trearment simultaneously or sequentially.
These tests are in progress, but no results were availabie as of September 15, 1993.

Status

As of September 15, 1993, only characterization, attrition scrubbing, and chemical extraction tests were
completed. Attrition scrubbing/chemical extraction combination tests and wasie water treatment are expected o
be compieted by October 30, 1993.

Preliminary characterization showed that the highest concentration of contaminants was associated with
-fine fractions-of soils: but-gravel-and cobble activity levels also exceeded performance goals for the primary
radionuclides and required some treatment.
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_.Europium and cobalt isotopes were removed 10 eiow performance zoals for soil particles >0.25 mm
in dxamerer using attrition scrubbing or autogencus grinding. Application of chemicals was not required to treat
these isotopes. However, ¥'Cs contaminant concentraticns. while higher in the fine soils, were stiil too high in
the more coarse soil fractions and required more intense “reatment.

Detailed Soil Characterization
- A summary_of activity levels of radioactive isotopes measured in the sampies is included in Table II.
Wet screemng results (Table I showed that over 95 % of the soils sampled near the inlet end of the 100-B/C

trench were >2 mm in diameter. There was much more sand in the soil samples from the center of the 100-
B/C trench and the 100-D Area sample site, but still 85% of the material was >0.25 mm.

Table {I. Radionuclide Data Jor 100 Area Soil Sampies.

’ Sample : YK | %Co MCs | FCs | ¥Eu | Eu | "Eu SoiLf;Z-tiiiou
116-C-1 (Bach I) . e 7 1o <08 0741 28 1 44 0.54 10%
116-C-1 (Batch II) <7 525 <10 5,495 | 2,320 | 337 70 3%
116-D-1B (Batch IIT) 7 15 <2 203 177 17 1.4 53%

Reported values are averages of duplicate vaiues. All measurements conducted on <2-mm material.

A Table HI. Radionuclide Data for Size-fractioned Soils.

e Fraction size. mm %Co. pCi/g F1Cs, 2Cl/g “Eu, pCi/g Weight %

L ,

o 116-C-1 Sample:

T :

- >2 <3 673 21 97.2

e <2 1,621 28.:200 4,856 2.8

116-D-1B Sample*

13.5 10 9.51 <3 23 <5 7.9
95tw02 <3 i1 <35 53
2t00.25 <3 36 17 40.7
0.25 10 0.074 3 23 47 4.8
0.074 t0 0.028 30 380 277 7.4
<0.028 252 1.110 2.350 0.2

'Activity levels (pCi/g) are from grab samples of aighest activity soils only.
33.7% of particles >13.5 mm.
For both samples, contaminants were generally more concentrated in the fine soil particles.

TCLP tests showed that ail metals in the acetic acid leachate were below levels of concern. Results of
these tests and other physical measurements are shown w Table IV.
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Table [V. TOC, pH. and TCLP Measurements ror
100 Area Sci Sampies.

Measurement 1i6-C-1, I 116-C-1, IT 116-D-1B
Total organic compounds 1,130.0 1,640.0 600.0
(mg/kg)
pH 6.5 7.4 7.7
TCLP (mg/L):
Silver NC 0.03 ND )
Arsenic- NC 0.20 0.20
Barium NC 0.35 0.29
Cadmium NC 0.01 0.02
Chromium NC ND ND
Lead NC ND ND
Selenium NC ND ND

NC = TCLP tests not conducted.

Microscopy and x-ray diffraction analyses were performed on feed soils <2 mm in diameter and after
artrition and chemical extraction tests. The untreated soil articles (2- to 0.25-mm fraction) were angular and
consisted of feldspars, quartz, basaltic hornbiende, and mica. A noticeable fearure is the yellow/orange coatings
that are enriched in iron and whitish coatings consisting mainlv of aluminum and silicon.

Attrition Scrubbing/Autogenous Grinding

Results of artrition scrubbing tests are shown in Fig. 2. Impeller speed, and solids density were held
constant whereas the time of scrubbing was adjusted for dirferent tests. Soil particles <2 mm in diameter from
100-D Area were tested. [t was found that the effectiveness of artrition initially increased with energy input, but
then tended (o level off. Up o 65% of **Eu and aimost :il *Co were removed by artrition, but only 29% of
the *7Cs.

Microscopic analyses showed that the iron and aluminum/silicon coatings were largely removed except
tn cracks or pits in the sand-sized particles. Anguiar comers of the sand were also removed and particles
rounded creating an additiofial 2 10 5% of fine material.

Test results indicate that **Eu and “’Co are tied up in the particle coating and, therefore, were reduced
significantly. '”’Cs appears to be adsorbed to the surface of the particles themselves, and the 15 to 20%
reduction in activity due (o partial grinding and removal of mica from the particle matrices. It is well
established that mica minerals have very high affinity for :esium and that cesium occupies high-energy
interjayer sites in these minerals. X-ray diffraction analyses are in progress to further corroborate these
observations/hypotheses.

Dry autogenous grinding was performed on gravei-size material. This may be required to remove fine
soils and contaminants from larger particies in the field. Preliminary autogenous grinding data showed that after
1 ir of grinding low-activity rocks the activities of cesium. suropium, and cobalt were reduced by 43, 44, and
8%, respectively, with 2% fines being generated during the zrinding actvity. Longer tests are being performed
to assess whether additional grinding or higher enmergy input will further reduce contaminant concentrations.

Wet autogenous grinding tests are also planped.
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Figure 2. Aurition Scrubbing Test Results.
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Chemical Extraction

Based on the results of sequential extraction tests, several chemical extractants were tested. Results are
shown in Fig. 3. Compared to attrition scrubbing, chemical extraction was more effective in removing
contaminants. Almost ail of the ®Co, >90% of the '"*Eu, and up to 40% of '"’Cs could be removed using a
reductive extractant such as sodium dithionite and citric acid. Another extractant removed almost 70% of the
%'Cs present in the 2- to 0.25-mm fraction. but was less effective in removing ©Co and “?Eu. Most recently, a
chemical extractant has been found to remove mere than 80% of the ''Cs activity. Combination tests wil]
include :his chemical and others in sequence with attrition scrubbing.

CONCLUSIONS

A great deal of new information has been obtained to further define and assess the feasibility of using
soil washing as a volume reducing process for 100 Area waste sites. Additional tests are still in progress.

Preliminary indications show that proposed performance levels established for the test could be met at a

-— cutpeint of 0.25 mm or less for low activiry sotis-in the-100-D and most of the 100-B/C Area sites that were

investigated. Applications to other sites and seiection of a cutpoint will nesd to be assessed on a case-by-case
basis, contingent on the distribution of soil particles and contaminants throughout the soil matrix.

For example, at the iniet end of the 100-B/C trench, a more coarse cutpeint could be made since 97%
of these soil particles were >2mm, and it appears less likely at this time that soil washing will be effective in
removing the higher radioactivity levels in particies between 0.25 and 2 mm.

In addition to assessing whether selected technologies meet cleanup levels, the benefit of soil washing
VEersus costs invoived must be assessed.
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Figure 3. Chemizal Extraction Test Resuirs.
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Additional physical and chemical separation techniques to remove a higher percent of “’Cs from coarse
soil particles are being investigated as well as beginning testing using 100-F Area soils to assess volume
reduction techniques for soils containing low levels of ®Sr and ****Pu,
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DON'T SAY IT --- Write It! DATE: November 17, 1993
TO: Dennis Faulk, EPA B5-01 FROM: Eric Goller, RL ‘L& A5-19
Dib Goswami, Ecology Kennewick Telophone: 376-7326

cc: Jim Patterson, WHC H6-27 (w/o atts.)
Bob Henckel, WHC  H6-02 (w/o atts.)
D Biggerstaff, WHC H6-02 (w/o atts.)
Ted Wooley, Ecology Kennewick (w/o atts.)
Bob Scheck, D&M G1-01
Kay Kimmel, D&M G1-01 {w/o atts.)

"~ SUBJECT: 100-BC-5 OU LFI GROUNDWATER INVESTIGATION VALIDATED DATA

te

Attached please find two documents reporting valida

d data summaries from the
ent title and WHC

b 31
(R}

jdentification number is:

-168 Data Validation Report for the 100-BC-5 Operable Unit
Third Round Groundwater, rev 1.

WHC-SD-EN-TI-186 Data Validation Report for the 100-BC-5 Operable Unit
Fourth Round Groundwater, rev O.

Please feel free to contact me with any comments or questions regarding this
document. In addition, comments or questions regarding the technical elements
of this document can be directed to Bob Henckel (376-2091) or Dick Biggerstaff

F s B N [ aa W. Y

(376-5634).

54-3000-101 (12/92) GEF014
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DON'T SAY IT --- Write It! DATE: November 17, 1993
TO: Pam Innis, EPA B5-01 FROM: Eric Goller, RL C’Lbz A5-19
Dib Goswami, Ecology Kennewick Telephone:  376-7326

cc: Jim Patterson, WHC H6-27 (w/o atts.
Bob Henckel, WHC  H6-02 (w/o atts.
D Biggerstaff, WHC H6-02 (w/o atts.

Bob Scheck, D&M Bl1-42
-Kay Kimmel,6 D&M B1-42 (w/o atts.

R

o

SUBJECT: 100-FR-3 OU LFI GROUNDWATER INVESTIGATION VALIDATED DATA

a summaries from the
nt title and WHC

--—Attached please -find a document reporting validat
100-FR-3 OU LFI groundwater investigations. The
identification number is:

A dat
uouda
ocume

g a
docum

WHC-SD-EN-TI-175 Data Validation Report for the 100-FR-3 Operable Unit
First Round Groundwater, Rev 0.

B ) ‘Please feel free to contact me with any comments or questions regarding this
document. In addition, comments or questions regarding the technical elements
of this document can be directed to Bob Henckel (376-2091) or Dick Biggerstaff

(376-5634).

54-3000-101 ¢12/92) GEFO14
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DON'T SAY IT --- Write It! DATE: November 17, 1993
TO: Larry Gadbois, EPA B5-01 FROM: Eric Goller, RL ('JBQ/ A5-19
L Dib Goswami, Ecology Kennewick Telophone: 376-7326

cc: Jim Patterson, WHC H6-27 (w/o atts.

Bob Henckel, WHC  H6-02 (w/o atts.
D.Biggerstaff, WHC H6-02 (w/o atts.
Bab Scheck; D&M G1-01

Kay Kimmel, D&M G1-01 (w/o atts.)
SUBJECT: 100-KR-4 OU LFI GROUNDWATER INVESTIGATION VALIDATED DATA

St Vit Nmpun®

Attached please find a document reporting validated data summaries from the
100-KR-4 OU LFI groundwater investigations. The document title and WHC
jdentification number is:

WHC-SD-EN-TI-200 Data Validation Report for the 100-KR-4 Operable Unit
Fourth Round Groundwater Sampling, rev 0.

Please feel free to contact me with any comments or questions regarding this

--document.. . In.-additien,. comments or guestions vegarding-the technical elements
of this document can be directed to Bob Henckel (376-2091) or Dick Biggerstaff
(376-5634).

54-3000-101 (12/92) GEF014
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Distribution
Unit Manager’s Meeting: 100 Aggregate Area/100 Area Operable Units
November 17, 1993

Eric Goller . . . ... . . i i i e e e e DOE-RL, ERD (A5-19)
Diane Clark . . . .. .. i e DOE-RL, TSD/SSB (A5-55)
Heather Trumble .......... ... ... ... .. . . ... DOE-RL, OTD/FTB (A5-19)
Steve Balone . . ... ... . e e e e e DOE-HQ (EM-442)
Dennis Faulk . .. ........ ... ... ... ......... 100 Aggregate Area Manager, EPA (B5-01)
Ward Stanbitz, USGS . . . .. . .. e Support to EPA
Audree DeAngeles, PRC . . . . .. .. ... . . e e Support to EPA
JackDonnelly . ..................... 100 Aggregate Area Manager, WDOE (Kennewick)
Chuck Cline ......... e e e WDOE (Lacey)
Lynn Albin . . . ... e Washington Dept. of Health
Mel Adams, WHC /A.D. Krug, WHC (H6-02) ........... ... ... .. . .. ...... (H6-01)
Bob Henckel, WHC . . . .. ... .. . e (H6-02)
LD. Amnold, WHC . . . . e e (B2-35)
Diana Sickle, WHC . . . . . . . e e e (H6-27)
Chris Widrig, PNL (Please oute t02} . . . . . .. . vttt it it it et e e (K1-72)
Wayne Martin, PNL . ... ... (K1-19)

-------- - ~Mark Hanson, PNL . ... ... ... ... ... ... ... ... ........ (KI5D)
Roy Gephart, PNL ... ...ttt ottt e K1-22)

Steve Slate, PNL . . . ... .. . e (K1-19)

Joan Keller, PNL . . . ... . e e (K1-21)

Ben Johnson, PNL . . . ... ... . (K1-78)

Original Sent to: ADMINISTRATIVE RECORD: 100 AAMS; Care of EPIC, WHC (H6-08)

Please inform Suzanne Clarke (946-3690) or Kay Kimmel (946-3692) of Mactec/Dames & Moore

of deletions or additions to the distribution list.
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