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300-FE-5 Limited Field
lvestigation

LFlI OBJECTIVES

m Reduce 3 uncertainties:

Distribution and amount of Uraniumi in Vadose and smear
(Ssurge) zone

Distrbution and amoeunt off Uranitm i the uncenfineal aguiter
Where water guality’ standards are: exceeded including
Updating/revising site hyeareogeology.

Understanding| of geochemicall characteristics associated with
uranium: mehbility in  the vadese/aguifer (surge) Interface.

LEI supports S00-EE-5 Eeasipility Study —

Re-evaluating remedy for persistent elevated uranium
N 300 Area groundwater




300-FE-5 Limited Eield Investigation

LEI scepe divided' inte two main
parts

Part I — Has bheen Completea:

s 4 Boreholes were drilled 1n
targeted! (source) areas teridentily
the vertical distribution and
imited' lateral extent ofi tranium
contaminatien that persists in the
subsurface under the 300 Area.

Collected/analyzeadl uraniun
contaminated sediment core and
depth discrete groundwater
samples in suppert 6ff 6RgeIng
geochemical and hydregeologic
Investigations te' understand
Uranium mebility. (release
mechanism) In the smear zone.
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300-FE-5 Limited Eield Investigation,
Part | continued:...

As planned, the sediment and groundwater samples were submiited
10, labs fellewing a 3-tiered analyiical appreach.

a Onsite lab fier radivlogical (Uranium)), Inerganic constituent
analy/sis

a Ofifsite lab for additienal contaminants; off concern (g, TCE,
nitrates)

To fulfill' CEI ebjectives, uranium results in sediment and
greundwater samples were quantified, compared andi cosnrelated
Withi the vertical distribution of Uraniumridentifiedlin the geophysical
log| results.

Coemparisen: of uranium lalk results with: the: geephysical legaing
results frem the 4 boereholes fermed the basis for net completing the
Part Il Direct Push Technology geophysical logging campaign.




Example Borehole Geophysical Detection of Process
(Contaminant) Uranium

Manmade and Natural Uranium

AD002027

. . . Borehole 299-E33-41
Pa-234m is indicator (short term 230 ft depth

daughter) for Process U-238

background

=== Potassium (12.1 pCi/g)
e===Thorium (0.7 pCi.qg)
' e===Uranium (0.9 pCi/g)
i
'

= Pa-234m (674 pCi/Q)
e===UJ-235 (34 pCi/g)
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Determining Presence off Precess Uranium

Water Extracts (a) and Extractable Uranium by WE, AE, and MD: compared to GEA Data:
(b) 1 Sediments from Wells 399-3-18 (€4999) and 399-1-23, (C5000)
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Determining Presence off Precess Uranium

Water Extracts (2) and Extractalble Uranitun by WE, AE, and MD with' GEA Data (1) in
Sediments from Wells; 399-3-19 (€5001) and 399-3-20) (C5002)
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Determining Presence of Proecess Uranium

VVadose Porewater —vs- Groundwater Concentrations
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300-FF-5 Limited Field Investigation

Uranium Analysis Conclusions

Part |I'= Direct Push liechnelegy was cancelled
PEecause geophysical logging cannet detect the
oW levels; eff precess uranium elserved in the
LEI confirmatony horeheles.

Results frony sediment analysis (GEA anad 1:1
extrract), groundwater analysis, and geophysical
spectrallgamma analysis conclusively reveal ne
RGN concentrationsi.e., “uraniun hetspets:
exist In the areas investigated: By the: fou
POrenoles.




300-EF-5 Subsurface
Characterization
Activities

4 LFI Characterization Wells

Treatability Test Network
(CERVELS))

Previously: Planned Direct
Pushr Borehoele Locations
(15 boereholes)

4 Proposed TCE Investigation
Boreholes

21+ Planned IFC
Boreholes

IFC and Polyphosphate Test Sites
[~ Waste Site
~— Railroad

Aquifer Tub

Top of Unconfined Well
Bottom of Unconfined Well
Confined Well

= Decommissioned Well

Abandoned Direct-Push Borehole 1

Post-LFl Investigation
New Deep Location
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300! Area Revised Hydrogeology

LEIF Study: Area = 300 Area uranium plume (= 10 ug/L)

New: berehole characterization: datas:

a Greatly impreved our understanding of 300 Area hydregeology.

More precisely: defined thier Hanfierd/Ringoeld surfacerand improved aur
understanding of the aguiter boundaries and flew: constraints.

Discovery: oii lecally’ continteus Ringeld Em. fine grained unit containing
residual VOC contamination

s Impreved understanding off aguifer hydraulic characteristics
Quantified discrete flow: variations Within aguiter related directly to
nydreeeoslogic Units.

s |mproved understanding of contaminant distrkutiens and

Variatiens: in aguifer geochemistry/.

Detaill distributions andl flow: constraimts on: uranium: (and other
COCs) vertically through the uncoenfined aguifer

Evidence for ne deep migration ofi contaminants.




Uranium distribution: in the
Lncenfined agquiter, 300-EE-5
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The Hanford/Ringold contact which lies

below most of the water table of the
300-Area conforms to a major
subsurface trough or channel

trending northwest to southeast.

The trough is paralleled by a Ringold

formation high, ridge-like feature to

the east, parallel and adjacent to the

Columbia River.

Uranium is elevated above MCL in
groundwater in Hanford fm. above this
contact.

The elevated ridge appears to be capped
by low permeability Ringold Fm. fine
grained sand.

¥ Borehole with Hanford/Ringold
Contact Pick
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Geochemical Relationships and
Other Contaminants of Concern

pPH 1IN Vadese zene pere Water ranges between 7.8 1o 6.2,
pPH InFgreundwater ranges: hetween| 7.2 1o 8.4

Greundwater specific conductance inf 899-3-16 Is relatively lewer
than ether three wells.

Dissolved Oxygen: inrall wellsiis Iower in deep Ringold Formation
relative ter shallewer Hanfierd formation suggesting mininmal
MIXIng With' RIVer water.

Deeper Ringeldl sediment Isi more reduced [redox status] than
Uupper Hanford sediments.

Nitrate andisulfaterane elevated in shallow: groundwater relative
10 dEeeper aguiter.

Dominant cation in unconfined aguifer Is; calcium- likely in
eguilivrum with' calcitin carlenate minerals.




LFI Data Documentation

LEIFRepoert - Stmmarzes alll of the: LEI
activities anadi provides a data compliation
of all the results, Including berenoele
drilling), characternzation, and construction
date;, and the ner lFandl I analytical
sediment/groundwater results.




300-FE-5 Eeasinpility: Study: Activities

The LEI dataset (validated and verfied) Is; heing used 1e:
Update and refine the hydrogeologic conceptiial model
Update and refine the Conceptual Site: Medel fior Uranitm

Updaterestimate off expected changes) off groundwater uranium
concentration (duration of piume).

Re-evaluate the: risk assessment

Update groundwater flow:and uranium fiate and transport
models

Eurther develep anad test remedial techinelegies.

Develop a remedial alternative for tranitm for the Phase [
Eeasibility Study.




