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Introduction
e

The Department of Energy (DOE) has one of the largest groundwater contamination problems
and subsequent cleanup responsibilities in the world, in terms of the sheer volume of affected
groundwater, number of plumes, range of hydrogeologic settings, and diversity of contaminant
types. Plume maps and assessments have been prepared for DOE sites to summarize the
nature and extent of groundwater contamination and to identify approaches being taken to
remediate the contaminated groundwater.

This document provides DOE Program/Project Managers, senior management, and other
interested parties with a snapshot in time of the status of major groundwater contamination and
remedial approaches across the DOE Complex.

It also provides the Program/ Project Managers wi
the plumes and helps in the decision making for setting priorities and allocating resources for
remediation.

The document catalogs assessments of 94 currently identified plumes at thirteen DOE sites.
This edition adds an additional twenty plumes and five sites over the August 2008 edition and it
also identifies remedial activities that will benefit from American Recovery and Reinvestment
Act (ARRA) funding.

DOE sites chosen for inclusion in the initial August 2007 edition were generally the larger DOE
sites with groundwater contamination. In subsequent editions, additional DOE sites have been
addedin or der to present a more inclusive fisnapshot

The plume maps and assessments sheets for this document are updated annually.



Plume Map Function
N

The plume maps provide a high level visual representation of groundwater information at each
site. The components and use of the plume maps are listed below:

A lllustrates location and extent of groundwater contamination
A Lists major groundwater contaminants

A Summarizes major remedial activities

A Identifies remedial research projects

Identifies ARRA funded activities



Plume Assessment Function

The plume assessment function providesa A Consumer Repor tgooundwaterl e
contamination and treatment on all the plumes identified at a particular site. The components
and use of the assessments are listed below:

A

Contains information on contaminated groundwater plumes, categorized by:

0]

0]

Site

Contractor

Plume/Area

PBS #

Major Contaminants (that required, currently require, or may require remediation)

Current Plume Size (greater than 320 acres, 40 to 320 acres, or less than 40
acres)

Source (active, controlled, or not present)

Plume Status

l
l
ﬂ

Red|6 contaminants offsite or projected to migrate offsite,

Yellowd plume expanding but not expected to migrate offsite, or

6 plume static or shrinking in size.

depi



0 Regulatory Status (assessment ongoing, remedial approach proposed, or decision
document in place)

o Treatment Status

1 Red|6 remedial approaches are not performing as identified in decision
documents,

1 Yellowd remedial approaches are not performing optimally, or

1 6 remedial approaches are performing as identified in decision
documents.

A Assists in identifying and prioritizing technology needs and external review needs.

A Identifies where potential remediation effort improvements can be maded turning

Red Jand Yellow designations into designations.




Hanford Site: Plume  Map

100-NR-2 Operable Unit
Strontium-90, Sulfate, Diesel 100-HR-3-D Operable Unit
Strontium-90 entering Columbia River. Pump and Chromium

treat (P&T) not effective for strontium-90. Testing
in situ sequestration barrier.

R&D: 1) phosphate injection barrier and 2)
phytoremediation (willows).

ARRA: $4.5M for well drilling.

100-KR-4 Operable Unit

Chromium

P&T effective, will be expanded; considering
augmenting P&T units with more effective
technologies.

ARRA: $4.95M for well drilling.

100-BC-5 Operable Unit

Strontium-90, Chromium, Tritium

No interim action decision requiring remediation.
ARRA: $1.23M for monitoring well drilling.

200-ZP-1 Operable Unit

Carbon Tetrachloride, Technetium-99
Interim P&T/vapor extraction providing
partial containment of highest
contaminant concentrations. Final ROD
for new expanded P&T approved
September 2008. Design and
construction underway

R&D: methods to predict plume
movement and contaminant degradation.
ARRA: $80M to construct treatment
facility and $6.73M for well drilling.

200-UP-1 Operable Unit
Uranium, Technetium-99

P&T meeting interim remediation objectives. SX TF
Tc-99 plume recently added. Final ROD will be
amended to ZP-1 ROD 20010

200-BP-5 Operable Unit

Uranium, Technetium-99

Plume growing but not projected to migrate offsite.
P&T treatability testing 2010, Final Rod 2011.
ARRA: $2.76M for well drilling.

200-PO-1 Operable Unit
lodine-129, Tritium

No interim action decision requiring
remediation. Final ROD by 2011. Outline of 9
plume shown on map in dashed line.

Chromium entering Columbia River. Interim
P&T and Barrier moderately effective. New
Expanded system under design and
construction to meet aquatic standards at
river by 2012. Final ROD 2012

R&D: 1) improved resin system
implementation and 2) in situ chromium
reduction (biological or chemical).

ARRA: $5.44M well drilling, $3.01M pump
and treat (100-HR-3-D and -H Areas
combined).

100-HR-3-H Operable Unit
Chromium

Ongoing P&T effective in
controlling plume migration and
removing contaminants.
Expanded P&T to fHornoplume
between D and H.

100-FR-3 Operable Unit
Strontium-90, Chromium, Nitrate, TCE
No interim action decision requiring
remediation.

ARRA: $1.11M for monitoring well
drilling.

300-FF-5 Operable Unit
Uranium, TCE, cis-1,2-DCE
Uranium entering Columbia River,
natural attenuation not meeting
remediation goals; testing
sequestration technologies.

R&D: polyphosphate addition to

bind uranium.
ARRA: $1.94M for well drilling.

1100-EM-1 Operable Unit
Trichloroethylene (TCE)
Operable Unit removed from the NPL.

(Note: Plume details not to scale.)




Hanford Site: Plume Assessments

|
Major Current Plume Regu- Treat-
Site Contractor Plume/Area PBS# Contami- Plume Source Status latory ment Comments
nants Size Status Status
Plateau RL- St Cr
Hanford Site Remediation 100-BC-5 S NA No active treatment required at this time.
0030 Tritium
Contractor
Plateau RL-
Hanford Site Remediation 100-FR-3 0030 Sr, Cr NA No active treatment required at this time.
Contractor
Plateau 100-HR-3-D/ 100- RL- Cr is entering the Columbia River. P&T has been somewhat effective in controlling
Hanford Site Remediation D North 0030 Cr Yellow migration and removing Cr. Larger treatment facilities are being designed and installed
Contractor to increase system performance.
Plateau 100-HR-3-D/ 100- RL- Cr is entering the Columbia River. The selected remedy, an in situ barrier, has had
Hanford Site Remediation Cr Yellow | some breakthrough. Barrier mending and other alternative approaches being
D South 0030 N X g " X . 4 .
Contractor investigated. Large P&T system being constructed to work in conjunction with barrier.
Plateau RL-
Hanford Site Remediation 100-HR-3/ 100-H 0030 Cr P&T has been effective in controlling plume migration and removing Cr.
Contractor
Plateau RL- P&T has been effective. Expanded System has been constructed and is operating
Hanford Site Remediation 100-KR-4 Cr : : ’
0030 Also need to develop alternative treatment methods to supplement P&T.
Contractor
Plateau RL- Sulfate
Hanford Site Remediation 100-N . ! Diesel required to be removed from wells.
0030 Diesel
Contractor
Plateau RL- Sr is entering the Columbia River. P&T has stabilized plume migration but has not
Hanford Site Remediation 100-NR-2/ 100-N 0030 Sr Red Yellow | significantly reduced contaminant levels. The site is now testing apatite sequestration
Contractor of the Sr and phytoremediation.
Hanford Site Reﬂiﬁgﬁon 200-BP-5 RL- Te U Yellow The plume is growing but not projected to migrate offsite. Treatability and pump tests
0030 ’ will be conducted in 2010 and Final ROD will be issued in 2011
Contractor
Plateau RL- The plume has been shrinking in size naturally and no active remediation is expected.
Hanford Site Remediation 200-PO-1 I, Tritium Red Migration of tritium into the Columbia River is currently only slightly above MCLs. A
0030 . . .
Contractor final ROD will be released in 2011.
Hanford Site Ref\ztdei;jion 200-UP-1 RL- Te. U S Interim P&T is operating and recent ESD has added Tc-99 plume at SX Tank Farm.
0030 ! UP-1 final ROD will be added to ZP-1 ROD
Contractor
Plateau RL- Interim P&T operations have provided partial containment of high concentration portion
Hanford Site Remediation 200-ZP-1 0030 Car. Tet. Yellow of plume at top of the aquifer. Final ROD for new expanded system approved
Contractor September 2008. New P&T system under construction.
Hanford Site Ref\ﬁtdei;jion 300-FF-5/ 300 RL- U Red U is entering the Columbia River. The selected remedy, natural attenuation, did not
Contractor Area U Plume 0030 work and the site is investigating other approaches.

10




Major Current Plume Regu- Treat-
Site Contractor Plume/Area PBS# Contami- Plume Source s latory ment Comments
- tatus
nants Size Status Status
Plateau RL-
Hanford Site Remediation 1100 0030 TCE Plume taken off the NPL.
Contractor

Major Contaminants: Contaminants in plume that required, currently require, or may require remediation.
Plume size (Current): O: Greater than 320 acres, G =40 to 320 acres, . = Less than 40 acres

Source: O = Active, Q = Controlled, ‘ = Not Present
Plume Status: &G0 Contaminants above MCLS/ACLs are currently offsite or projected to migrate offsite, Yellowd Plume is expanding but is not expected to migrate offsite above MCLs/ACLs, [EJEEE0 Plume is static or shrinking in size.

MCL=maximum concentrations level (levels are promulgated standards). ACL=alternate concentration limit (levels are negotiated).

Regulatory Status: Q = Assessment ongoing, Q = Remedial approach proposed (i.e., Proposed Plan), . = Decision Document in place. Decision Documents are defined as legally binding agreements (i.e., RCRA or CERCLA Interim or

Final Records of Decision, Permits, Closure Plans, Corrective Actions, Interim Actions).

Treatment Status: 6|0 Remedial approaches are not performing as identified in Decision Documents, Yellowd Remedial approaches are not performing optimally (as identified in Decision Documents), [EI{zEgd Remedial approaches are performing

as identified in Decision Documents.
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Idaho National Laboratory: Plume Map

Reactor Technology Complex (RTC)
WAG 2

Chromium
Remediation is not requiredd requires monitoring only.

N Test Area North (TAN)
L WAG 1

]__ Trichloroethylene
In situ bioremediation, pump
and treat, and monitored
natural attenuation.
Monitoring ongoing.

Idaho Nuclear Technology and
Engineering Center (INTEC)
WAG 3

Strontium, Nitrate, Technetium, lodine
Final ROD involves capping and infiltration
controls with monitoring to ensure drinking
water standards are met in a reasonable
time frame for strontium. Nitrates,
technetium, and iodine predicted to meet
standards without remedial action.

i
 ——

Radioactive Waste
Management Complex (RWMC)
WAG 7

Carbon Tetrachloride
Active vapor extraction system is in

Central Facilities Area (CFA)
WAG 4

F-—-—-

place. Targeted waste removal to remove —'_<»"—‘—;“;i'c"c;'y} e el Nitrate _ _

source and in situ grouting to inhibit Remediation is not requiredd requires
igrati i itori . Miles monitoring only.

migration of contaminants. Monitoring Site Boundary e . . . g only

on-going.
ARRA: In situ grouting ($20.9M) and
exhuming material ($102.8M).

(Note: Plume details not to scale.) 12



Idaho National Laboratory: Plume Assessments

|
Major Current Plume Regu- Treat-
Site Contractor Plume/Area PBS# Contami- Plume Source Status latory ment Comments
nants Size Status Status
Idaho PCE, TCE, . . . . . .
National cwi WAG 1 1D-0030 DCE, Sr- ;tzlr:tatio% IforodristZI moenif)r: at i pump d@nadtreat drimedial zeng,onbnitayed natural
Laboratory 90, Cs-137 p .
Idaho
National CWI WAG 2 1D-0030 Cr Remediation is not requiredd continuous monitoring required and ongoing.
Laboratory
Idaho Sr-90, The remediation action identified by the ROD is capping and infiltration controls with
National Cwi WAG 3 ID-0030 | Nitrate, Tc- monitoring to ensure drinking water standards are met in a reasonable timeframe for
Laboratory 99, I-129 Sr-90, nitrate, Tc-99, and 1-129.
Idaho
National CwiI WAG 4 1D-0030 Nitrate Remediation is not requiredd continuous monitoring required and ongoing.
Laboratory
Idaho Active vapor extraction system is in place. Targeted waste removal to remove source
National cwi WAG 7 ID-0030 | Car. Tet. i e por extraction r¥b' sinp e get Vo .
Laboratory and in situ grouting to inhibit migration of contaminants. Monitoring on-going.

Major Contaminants: Contaminants in plume that required, currently require, or may require remediation.
Plume size (Current): O: Greater than 320 acres, Q =40 to 320 acres, . = Less than 40 acres

Source: O = Active, G = Controlled, . = Not Present
Plume Status: G0 Contaminants above MCLS/ACLs are currently offsite or projected to migrate offsite, Yellowd Plume is expanding but is not expected to migrate offsite above MCLs/ACLs, [EIEEE0 Plume is static or shrinking in size.

MCL=maximum concentrations level (levels are promulgated standards). ACL=alternate concentration limit (levels are negotiated).

Regulatory Status: O = Assessment ongoing, G = Remedial approach proposed (i.e., Proposed Plan), . = Decision Document in place. Decision Documents are defined as legally binding agreements (i.e., RCRA or CERCLA Interim or
Final Records of Decision, Permits, Closure Plans, Corrective Actions, Interim Actions).

Treatment Status: [JIE60 Remedial approaches are not performing as identified in Decision Documents, Yellowd Remedial approaches are not performing optimally (as identified in Decision Documents), [E[{ZE§0 Remedial approaches are performing

as identified in Decision Documents.
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Lawrence Livermore National Laboratory Main Site (Site 200): Plume Map

Main Site Plume

Co-mingled VOG

P&T is effective at hydraulically
containing and treating the distal portions
of the plume, while hydraulically isolating
the contaminants in the source areas. Sc
vapor extractia and dual extraction are
being used to remove contaminants in thi
source areas.

Sardia National
Laboratory,
California

2,000 1000 O 2,000

s ™ s— A
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Lawrence Livermore National Laboratory Main Site (Site 200): Plume Assessments

|
Major Current Plume Regu- Treat-
Site Contractor Plume/Area PBS# Contami- Plume Source Status latory ment Comments
nants Size Status Status
. PCE, TCE, P&T effective for systematically cleaning up and hydraulically containing plumes
LLNL Site VL- . . . . .
) - hexavalent migrating towards the site boundary. Enhanced source area remediation technologies
200 (Main LLNS Main Site LLNL- hromi A s " heati hanical f h ] f
Site) 0030 chromium, (_bloremedlatlon, subs_u ace eatlng._ and mec anical racturing) being evaluated and
tritium field-tested to determine if full-scale implementation is warranted.

Major Contaminants: Contaminants in plume that required, currently require, or may require remediation.
Plume size (Current): Oz Greater than 320 acres, Q =40 to 320 acres, . = Less than 40 acres

Source: O = Active, Q = Controlled, . = Not Present
Plume Status: [{&6/0 Contaminants above MCLs/ACLs are currently offsite or projected to migrate offsite, Yellowd Plume is expanding but is not expected to migrate offsite above MCLs/ACLs, [EIEE[6 Plume is static or shrinking in size.

MCL=maximum concentrations level (levels are promulgated standards). ACL=alternate concentration limit (levels are negotiated).

Regulatory Status: O = Assessment ongoing, Q = Remedial approach proposed (i.e., Proposed Plan), . = Decision Document in place. Decision Documents are defined as legally binding agreements (i.e., RCRA or CERCLA Interim or

Final Records of Decision, Permits, Closure Plans, Corrective Actions, Interim Actions).

Treatment Status: g0 Remedial approaches are not performing as identified in Decision Documents, Yellowd Remedial approaches are not performing optimally (as identified in Decision Documents), [(JZEJ6 Remedial approaches are performing

as identified in Decision Documents.

15



Lawrence Livermore National Laboratory Site 300: Plume Map

Building 865
The regulatory aganes are
evaluating the CERCLAathway.

1

Pit 7 Complex (OU5)
Engineered landfill caps were
installed on the Pit 4 and 7
Landfills in 1992. A hydralic
drainage diversion system was
installed in 2008 to control
contaminant sources by
preventing groundwater from
rising into the landfills. A
groundwater extraction and
treatment system is under
construction. Risk Hazard
Management, monitoring, and
MNA are ongoing

1
Building 851 (OU8)

Remediation is not required.
Risk & Hazard Management and
monitoring are ongoing.

1

Building 845/Pit 9
Landfill (OU8)

Remediation is not required.
Risk & Hazard Management
and monitoring are ongoing

Building 854 (OU6)

Risk & Hazard Management,
monitoring, and groundwater and,
soil vapor extraction and
treatment are ongoing. PEB
dioxin-, and furarcontaminated
soil was excavated in 2005.

Pit 6 Landfill (OU3)
An engineered landfill cap was installed in 1997 tc
prevent contaminant releases. Risk & Hazard
Management, monitarg, and MNA are ongoing.

Pit 2 Landfill (OUS)

Nas

~ ¥ K

Building 832 (OU7)

Risk & Hazard Management,

Building 850 (OU5)

Risk & Hazard Management, monitaginand
MNA are ongoing. Excavation, solidification, and
consolidation of PCR dioxin-, and furan

contaminated soil is being conducted as anon
time-critical removal action in 2009

Site boundary

Remediation is not required. Risk & Hazard
Management and monitoring are ongoing.

Building 801/Pit 8 Landfill (OUS)

Remediation is not required. Ri&Hazard
Management and monitoring are ongoing.

Building 812 (OU9)

An RI/FSisin process.

monitoring,MNA, and groundwater
and soil vapoextraction and
treatment are ongoing.

Riiildina R25HF RiuirnPit
(0U4)
’ ‘ ;
rronewal oMt/ €4

= Cone Holiow RS-

¥ |

g\ ©

High Explosive (HE) Process Area (OU4)

Risk & Hazard Management, monitoring, MNA, and groundwater
extraction and treatment are ongoing. Former unlined HE rinsewater
lagoons and HE burn pit were capped and closed.

A

Building 834 (OU2)

Risk & Hazard Management, monitoring, and
groundwater and soil vapor extraction and
treatment are ongoing.

Building 833(0U8)
Remediation is not required. Risk & Hazard
Management andhonitoring are ongoing

Building 830 (OU7)

Risk & Hazard Management, monitoring,
MNA, and groundwater and soil vapor
extraction and treatment are ongoing.

o
”
GAaLLo?

Eastern General Services Area (OU1)

The groundwater extraction and treatment occurred from 1991 to 2007 when it was
discontinued due to attainment of cleanup standards-siys&m shutdown monitoring for
contaminant rebound is ongoing.

Central Gepral Services Area (OU1)
Monitoring and groundwater and soil vapor extraction and treatment are ongoing.

16



Lawrence Livermore National Laboratory Site 300: Plume Assessments

|
Major Current Plume
Site Contractor Plume/Area PBS# Contami- Plume Source Status Comments
nants Size
LLNL Site VL-
300 LLNS CGSA/OU1 LLNL- VOCs Groundwater and soil vapor extraction and treatment were selected in the 1997 ROD.
0031
. VL- . . . .
LLNL Site LLNS EGSA/OUL LLNL- VOCs The groundwater treatment was discontinued in 2007 due to the attainment of cleanup
300 standards.
0031
VL VOCs,
LLNL Site LLNS 834/0U2 LLNL- TBOS/ The Site-Wide 2008 ROD selected Risk & Hazard Management, Monitoring, and
300 0031 TKEBS, groundwater and soil vapor extraction and treatment as the selected remedy.
Nitrate
VL- Tritium,
LLNL Site LLNS Pit 6/0U3 LLNL- VlOCs, The Site-Wide 2008 ROD selected Risk & Hazard Management, Monitoring, and MNA
300 Nitrate, as the selected remedy.
0031
Perchlorate e e
. VL- VOCs, HE, . . . I
LLNL Site . The Site-Wide 2008 ROD selected Risk & Hazard Management, Monitoring, MNA, and
LLNS HEPA/OU4 LLNL- Nitrate, .
300 groundwater extraction and treatment as the selected remedy.
0031 Perchlorate
LLNL Site VL Tritium, U, The Site-Wide 2008 ROD selected Risk & Hazard Management, Monitoring, and MNA
LLNS 850/0U5 LLNL- Nitrate, 9 : 9
300 as the selected remedy.
0031 Perchlorate
VL- Tritium,
LLNL Site . VOCs, U, The Site-Wide 2008 ROD selected Risk & Hazard Management, Monitoring, MNA,
LLNS Pit 7/0U5 LLNL- ; .
300 0031 Nitrate, groundwater extraction and treatment, and source control as the selected remedy.
Perchlorate
. VL- VOCs, . ) . o
LLNL Site . The Site-Wide 2008 ROD selected Risk & Hazard Management, Monitoring, and
300 LLNS 854/0U6 LLNL- Nitrate, roundwater and soil vapor extraction and treatment as the selected remed
0031 | Perchlorate 9 P Y-
LLNL Site VL V.OCS' ‘ The Site-Wide 2008 ROD selected Risk & Hazard Management, Monitoring, MNA, and
300 LLNS 830/0U7 LLNL- Nitrate, roundwater and soil vapor extraction and treatment as the selected remed
0031 Perchlorate grou P Y
LLNL Site VL- VOCs, The Site-Wide 2008 ROD selected Risk & Hazard Management, Monitoring, MNA, and
LLNS 832/0U7 LLNL- Nitrate, . .
300 groundwater and soil vapor extraction and treatment as the selected remedy.
0031 Perchlorate
. VL- . . . L
LLNL Site The Site-Wide 2008 ROD selected Risk & Hazard Management and Monitoring as the
300 LLNS 851/0U8 LLNL- u selected remedy.
0031
. VL- . . . o
LLNL Site LLNS 833/0U8 LLNL- VOCs The Site-Wide 2008 ROD selected Risk & Hazard Management and Monitoring as the
300 selected remedy.
0031
LLNL Site VL- VOCs, The Site-Wide 2008 ROD selected Risk & Hazard Management and Monitoring as the
LLNS 801/0U8 LLNL- Nitrate, 9 9
300 selected remedy.
0031 Perchlorate
. VL- . ) . o
LLNL Site LLNS pit 2/0U8 LLNL- Nitrate The Site-Wide 2008 ROD selected Risk & Hazard Management and Monitoring as the
300 0031 selected remedy.

17




Major Current Treat-
Site Contractor Plume/Area PBS# Contami- Plume ment Comments
nants Size Status
. VL- VOCs, U,
LL’\;BOS”G LLNS 812/0U9 LLNL- HE, Nitrate, NA RI/FS in process.
0031 Perchlorate
LLNL Site VL-
300 LLNS 865 LLNL- VOCs NA The regulatory agencies are evaluating the CERCLA pathway.
0031

Major Contaminants: Contaminants in plume that required, currently require, or may require remediation.
Plume size (Current): O: Greater than 320 acres, G =40 to 320 acres, ’ = Less than 40 acres

Source: O = Active, G = Controlled, . = Not Present
Plume Status: fEG/0 Contaminants above MCLs/ACLs are currently offsite or projected to migrate offsite, Yellowd Plume is expanding but is not expected to migrate offsite above MCLs/ACLs, [0 Plume is static or shrinking in size.

MCL=maximum concentrations level (levels are promulgated standards). ACL=alternate concentration limit (levels are negotiated).

Regulatory Status: O = Assessment ongoing, G = Remedial approach proposed (i.e., Proposed Plan), ‘ = Decision Document in place. Decision Documents are defined as legally binding agreements (i.e., RCRA or CERCLA Interim or

Final Records of Decision, Permits, Closure Plans, Corrective Actions, Interim Actions).

Treatment Status: [fTE6|0 Remedial approaches are not performing as identified in Decision Documents, Yellowd Remedial approaches are not performing optimally (as identified in Decision Documents), [[IEE[{d Remedial approaches are performing

as identified in Decision Documents.
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Los Alamos National Labor

atory: Plume Map
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